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Abstract

The applications of mathematical computing are increasingly depending on notions of well-
formed expressions and knowledge of which well-formed expressions are desirable. Software
designers select these notions based on their preferences and experience. These notions
and knowledge are hard-coded into their software’s logic. The knowledge of these software
designers is only a subset of all mathematicians. As the result, every mathematical software
packages is more natural to use in some areas than others, depending on the compatibility
between the software designers’ knowledge and the individual mathematicians’ needs.

Believing that empirical knowledge of mathematics is the best measure to determine the
desirability expression forms, we collected and analyzed over 20,000 mathematical documents
that were submitted to the arXiv server from 2000 to 2004. We describe the process of
analyzing these documents and present empirical results based on our analysis. Our results
point out that mathematical notation usage is dependent on areas of mathematics.

Some methods to analyze this corpus of data are inspired by these empirical results. The
notion of a weighted dictionary is used to measure the relative frequency of expressions of
different sizes. Algorithms are explored to obtain mathematical notation usages information,

including common patterns of expressions and probability of symbol sequences.

Keywords: mathematical knowledge management, mathematical handwriting

recognition, knowledge representation
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Chapter 1

Introduction

Processing mathematical expressions in mathematical software packages often relies on no-
tions of well-formed expressions and, of the well-formed expressions, knowledge of desirable
expression forms. These notions and knowledge are selected by software designers and, based
on software designers’ expertise, are hard-coded into the mathematical software packages’
logic. This methodology becomes problematic because the software designers’ predefined
notions and knowledge do not necessarily represent all mathematicians’ opinions. Designers
have their own preferences and experiences. As a result, some mathematical software pack-
ages are more natural to use in some areas of mathematics than others, depending on the

compatibility of designers’ opinion and users’ needs.

Believing that knowledge of desirable expression forms is important for developing useful
mathematical software packages, we wish to understand which expression forms are used
often in mathematics. Frequently-used expression forms should be deemed desirable. In
particular, we take the point of view that empirical knowledge of actual mathematical us-
age enables mathematical software designers to accommodate the needs and preferences of

mathematicians.

Our initial motivation of this study was to derive empirical knowledge of mathematics

for recognizing handwritten mathematical expressions. The existing recognizers have not
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Figure 1.1: Handwriting recognizer in Tablet PC cannot recognize mathematics.

been designed for mathematics (Figure 1.1). Enabling pen-based devices to input mathe-
matics would encourage more mathematicians to use mathematical software packages such
as computer algebra systems. The present acceptable accuracy rate of recognition for natural
language is partly achieved by the help of a built-in dictionary. In other words, recognizing
handwriting is not based on stroke and feature analysis of letters alone: Appropriate do-
main knowledge helps the recognizer to anticipate and guess what is correct. For example,
the capital letters “H” and “A” may be written similarly. With the knowledge of the next
and previous letters, an average English speaker can tolerate the “A” to be written slightly
opened at the top (Figure 1.2). The dictionary can also be used for segmentation, a process
which determines the boundaries of individual letters in cursive handwriting. In cursive
handwriting, most of the letters are joined together in one stroke and some letters such as
“e” and ”1” are written similarly. Without a dictionary, it would be impossible to determine

the appropriate boundaries of individual letters.

A word-based dictionary is inappropriate for encoding the forms of mathematical expres-

sions because of their nature. Mathematical expressions are formed as expression trees, not



CAT AAT

Figure 1.2: Distinguishing between “A” and “H”: An average English speaker could recog-
nizing the words “cat” and “hat” although “A” and “H” are written similarly.

strings, and there is no comprehensive list of acceptable subexpressions. Encoding forms
of the mathematical expressions require a more sophisticated datastructure than natural
languages do. In principle, almost any sequence of symbols could be a valid mathematical
expression. While vocabulary for a natural language is fixed or is expanded in a slow rate,
the possible set of mathematical expressions is infinite as the vocabulary of mathematics is

constantly expanding.

We observe that usability and efficiency of the mathematical software packages is de-
pendent on the knowledge of desirable forms of mathematical expressions. We realize that
a human requires previous knowledge of specific domains to process information such as
mathematical notations. Representation of information, including that of mathematics, is
often complex. Modern mathematical notations are the product of hundreds of years of
evolving practice by thousands of mathematicians around the world. Mathematicians learn
the notions of well-formed and desirable expressions by repeated exposure to appropriate
examples and literature. Sophisticated mathematicians can deal with the complexities of
mathematical notations: For example, they can take a book of mathematcs from a library
bookshelf, glance through the pages, and have an idea of which areas of mathematics that
the book covers. We therefore believe that knowledge of mathematical expressions should be
used in mathematical software packages. In mathematical formulae recognition, this knowl-
edge would help to solve ambiguities such as A x B and AxB. In symbolic computation,
this knowledge would help deciding a preferable term ordering in expressions such as the

polynomial 22 + x + 1 and the series expansion 1 4z + 2% + 2% + 2% + ---.



1.1 Previous and Related Work

To our knowledge, there has not been any previous work corresponding to our study of
empirical usage in mathematical literature. We relate our study to the works on recognizing
mathematical expressions and the works on processing mathematical expressions and on
formalizing mathematical knowledge.

Past attempts in processing typeset or handwritten mathematical expressions have had
limited success. Each of the attempts considered only a small, pre-defined set of mathemat-
ical notations. As the result, the applications built for these experiments are only useful for
a limited number of areas of mathematics. Berman and Fateman [14] focused on encoding
scanned integral tables. Lavirotte [20] explored how graph grammar could help associating
characters and symbols in typeset formulae. In his experimental system, only certain types
of formulae, which are specified by grammars, are considered. Wan [28] developed an exper-
imental mathematical handwriting recognizer for Pocket PC that was only for a small set of
elementary mathematical notations.

Previous studies show that utilizing the wealth of mathematical knowledge in mathemat-
ical software packages becomes a necessity and is challenging. Adams [13] discussed how
the knowledge of specific domains can help mathematical software packages such as theorem
provers or computer algebra systems. The methods to formalize mathematical knowledge
continue to be developed. Cairns [16] experiments on a technique to formalize a standard
library of mathematics so that knowledge can be retrieved effectively. The problem is that a
lot of mathematical knowledge is not yet encoded in machine-usable form. For the knowledge
that is encoded electronically, there exist different formats to accommodate different needs
of mathematicians and incompatible software packages. As a result, much mathematical

knowledge cannot be used by a wide range of computer applications.



1.2 Goals and Contributions

Upon realizing the increasing need of empirical mathematical knowledge in mathematical

computing, the goals of this work have been to understand how to
e gather and represent empirical mathematical notation usage information
e organize, analyze and model this knowledge
e use this knowledge in mathematical computing applications

The key contributions of this work are to

emphasize that the knowledge of empirical usage of mathematical notations is relevant

for building mathematical software

derive methodologies for empirical analysis of mathematical notations

identify symbols and subexpressions usages in different areas of mathematics

analyze usages of notations by generating pattern expressions

1.3 Applications

Although our initial motivation of this work has been to recognize handwritten mathematical
expressions, we believe that this work can be applied to a broader range of mathematical

software packages for symbolic computation or mathematical knowledge management.

1.3.1 Mathematical Handwriting Recognition

Knowing the present success rate for recognition in natural language handwriting, we look
for ideas that can be applied to recognizing handwritten mathematical expressions. One of
the ideas is to use background knowledge to eliminate inadmissible results of recognition.

While other components of the handwriting recognition architecture are important, they



remain insufficient because handwriting can be ambiguous. A human reader can tolerate
some ambiguities of handwriting by knowing the context. Software should perform the
equivalent by looking up the notions of well-formed expressions. We believe a component
for performing this functionality for mathematics is important in recognizing handwritten

mathematical expressions.

1.3.2 Symbolic Mathematical Computing

Empirical knowledge of mathematics can guide symbolic computation software packages to
choose an appropriate representation of an expression. Two issues with representations are
term ordering and simplification of expressions. Usefulness of mathematical software pack-
ages does not rely on the power of underlying algorithms alone. Appropriate representations
can make software to be more natural to use by mathematicians. Appropriate representations
are dependent on the areas of mathematics and the nature of the mathematical problem.

Correct term ordering is dependent on the area of mathematics. The terms are best put in
a certain order that is consistent throughout the same area of mathematics. The polynomials
are usually written having the constant in the last term, as in #2+x+1. The series expansions
are written having the constant in the first term, as in 1 + z + 22 + 2® + 2* + ---. This
knowledge is often hard-coded in software packages.

Expression simplification relies on the knowledge of desirable expression forms. Appro-
priately simplified expressions make the mathematics more readable. How the expressions

are simplified should be based on actual notation usages and preferences.

1.3.3 Mathematical Knowledge Management

Other applications include automatic mathematical document classification and mathemat-
ical data mining. If mathematical documents are classified automatically, mathematicians
can search mathematical documents by area. Having an organized, searchable form of math-

ematical knowledge can enable mathematical software packages to solve problems by using
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Figure 1.3: Maple (a computer algebra system) automatically puts the polynomials in the
order that is first used.

existing knowledge. In the theorem proving case, applying an existing theorem to the current

problem results in saving computing resources.

1.4 Organization of this Thesis

This thesis is organized as follows: Chapter 2 describes the characteristics of mathematical
expressions. Characteristics of mathematical expressions are distinct from those of natural
language phrases. Because of the syntactic complexity of mathematical expressions, methods
to encode background knowledge of natural languages become insufficient for mathematics.
Chapter 3 describes the complexity of representing mathematics electronically. By exam-
ining the different data formats of mathematics, we gain appreciation of the complexities
of mathematical data formats. Understanding the complexities of mathematical data for-
mats reinforces the need of enabling pen-based devices for inputting mathematics. Chapter
4 outlines the requirement of a handwritten mathematical expressions recognizer. Differ-

ent components in the recognizer are to work together resulting an increase of recognition
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rate and usability. Chapter 5 presents our methodology to collect and analyze empirical
mathematical knowledge. We use the arXiv e-Print archive as the source of mathematical
expressions. Before analyzing the expressions, we put the expressions in a form that can
be analyzed using a TEX to MathML translator and canonicalization. Chapter 6 describes
the initial results of our experiments. We argue that each area of mathematics has its dis-
tinct symbols and expressions usage. Chapter 7 outlines the methods inspired by our initial
results to further analyze data. Chapter 8 discusses the ongoing work of this research. To
extract the notation usage, anti-unification can be applied to a set of expressions. The notion
of symbols’ common writing order can be used to predict the next symbols to be written.
A Markov chain can be built to recognize popular writing order of symbols. Chapter 9

concludes the thesis.



Chapter 2

Properties of Mathematical

Expressions

The methods to process natural languages are not suitable for processing mathematical ex-
pressions because the lexical structure of mathematical expressions is more complex than the
one of natural languages. New methods and special data structures are needed to handle the
complex nature of mathematical expressions. Many differences exist between the character-
istics of mathematical expressions and natural languages. The two-dimensional relationships
between symbols are relevant in mathematical expressions. Natural languages do not im-
pose such relationships between different phrases. Some operators are represented implicitly
in mathematical expressions. In natural languages, the necessary parts and constructs are
usually represented explicitly. The associations between symbols in mathematical expres-
sions follow arbitrary rules. Various conventions direct how the different building blocks in
mathematical expressions are associated. Even with the rules and conventions pointing out
how symbols are associated and expressions be understood, the expressions’ interpretations

may not be unique.



2.1 Two-Dimensional

Mathematical expressions use combinations of writing and drawing. The two-dimensional
relationships between symbols are important because they often carry implicit meanings.
By examining TEX’s math environment commands and the current MathML [1] standard,

two-dimensional relationships of mathematical expressions are

Inline (Example: 2x)

Subscript (Example: x2)

Superscript (Example: ?)

—
Overscript (Example: AB)

Underscript (Example a +b-- -+ 2)
2

Prescript (Example: ,F)

10
Table (Example: )

Enclosed (Example: /x)

These two-dimensional relationships of mathematical expressions mean the present hand-
writing recognizers cannot be used for mathematical computing: The recognizers assume that
writing must have linear structure and everything else, including mathematics, are treated
as pictures. Pictures of mathematical expressions are not useful for further processing in
computation applications. Sophisticated mathematicians can recognize the appropriate re-
lationships between the symbols and know how symbols relate to each other. Previous

knowledge of mathematics is important in recognizing the two-dimensional relationships.

10



2.2 Implicit Semantics

Not all operators in the mathematical expressions are represented explicitly. Some two-
dimensional relationships can impose implicit operators. For example, a superscript of an
expression could be an exponent and a subscript of a variable could indicate the index of
the term.

The identity of the symbols is important in determining the interpretations of expressions
with implicit operators. An example would be f(y — 1) and x(y — 1). In the f(y — 1) case,
we know that f usually represents a function and (y — 1) is the argument of the function. In
the x(y — 1) case, x does not denote a function and a “times” operator is assumed implicitly

between x and (y — 1).

2.3 Arbitrary Associations

In handwritings of languages with Latin-based writing systems, individual words or compo-
nents of sentences are separated by spaces or punctuation. The neighbouring letters within
a word are associated. Associating mathematical symbols in an expression follows numerous
arbitrary rules based on conventions: It is not correct to say that we can just simply asso-
ciate all neighbouring symbols in mathematical expressions. For example, oo in ffooo xdx is
associated with [ and not with 2. This is one reason why the existing handwriting recognizer
cannot be used for recognizing mathematical expressions.

Although there exists many possible two-dimensional relationships between symbols and
expressions, only certain relationships are allowed based on the identity of symbols and the
type of expressions. Sophisticated mathematicians know the legitimate associations and
eventually impose an interpretation of the expressions.

Operators, whether implicit or not, can associate symbols and subexpressions. Types of

operators can be

e Linear

11



— Prefix (Example: —x)
— Infix (Example: z + )
— Postfix (Example: z!)

— Bounding (Example: [—m,7])

Vertical (Example: ¥)

Implicit (Example: 22, x,, 2z)

Table (Example: )

Enclosing (Example: /)

Some operators can only take a certain number of arguments, so the types of operators can

be further broken down as
e Unary (Example: z!)
e Binary (Example: z — 2)
e N-ary (Example: z +y + 2)

The conventions limit the number of arguments and arguments’ positions. For example, pre-
scripts are so rare in general that only certain symbols may have such associations. For these
reasons, we argue that an useful recognizer for mathematical expressions should understand
the mathematical conventions.

Note that legitimate associations of certain operators may depend on the context of the
whole expression. For example, we would allow superscript in an expression such as (z+y)?2.
In this case, the parenthesis indicate a proper subexpression. Superscript is not normally

allowed on an opening parenthesis (e.g. “(?”).

12



2.4 Convention Dependency

The proper usage of mathematical symbols is based on conventions. The conventions to
be used depend on the areas of mathematics and origin of the text: Different areas of
mathematics may adopt their own conventions. As the result, the same mathematical idea
may not be written in the same way in all disciplines. For example, the imaginary number
v/—1 is represented by 4 in calculus textbooks and j in some engineering ones. Different
countries may adopt their own conventions. For example, the formulae are written from

right to left in some Arabic countries but are written from left to right in other ones [21].

2.5 Potential Ambiguity

Even with the constraints implied by conventions, typeset mathematical expressions may
still be ambiguous. A notable example is the interpretations of > . i+ 1 [20]. The possible
interpretations of this expression are (> ;i) + 1 and Y .- (¢ + 1). In typeset expressions,
we may leave the ambiguities to readers’ interpretation. If we would like to extract the
semantics of such expressions automatically, heuristics should be use to determine which
interpretation should be used. The heuristics in the systems could use information such as
the actual distance between different symbols.

Handwritten mathematical expressions introduce more ambiguities than typeset ones do
because the symbols and spatial relations are not clear. The two-dimensional relationships
between subexpressions may not be precise in handwritten expressions, for example, of 2x
and 2%. A threshold is needed to determine the type of two-dimensional relationships. Some
symbols such as 75”7 and 7.S” can be written similarly. To resolve this kind of ambiguity,

surrounding symbols and context may be examined.

13



Chapter 3

Machine Representation of

Mathematics

The machine encodings of mathematical expressions are (1) to typeset the presentation of
mathematical notations and (2) to represent the mathematical ideas for computation. En-
codings satisfying each of these requirements are needed because a presentation of a math-
ematical expression does not readily correspond to an unique mathematical semantics. For
example, i can represent y/—1 in a complex number or one of the coordinates in a three
dimensional plane. This fact implies different encodings of mathematics are needed for dif-
ferent mathematical software packages. Document typesetting systems, such as TEX, require
inputs describing the actual presentations of mathematical expressions. Computation appli-
cations, such as theorem provers and computer algebra systems, require input of expressions

containing the semantics.

Because of the complexities of mathematical expressions, the machine representations of
mathematics are therefore not trivial to use. Older formats are designed exclusively either
for typesetting or computing. Typesetting languages such as TEX allow mathematicians
to specify the exact notations of mathematical expressions in printed documents. System

dependent, semantics-based formats such as programming languages allow mathematicians

14



to communicate mathematical ideas to mathematical software packages. New, emerging for-
mats attempt to accommodate both needs: They aim to facilitate exchange and preservation
of mathematical knowledge in various contexts, including the Internet. MathML can be used
to specify the exact notation and semantics of mathematical expressions. It also can be used
to specify the correspondences between different formats of the expression. OpenMath is
a system independent, extensible format to accommodate the need of communicating the

semantics of advanced mathematics.

While appreciating the complexity of machine representation for mathematics, this chap-
ter reinforces our initial motivation of enabling handwriting recognizers to process handwrit-
ten mathematical expression input. Existing methods to input mathematics are difficult to
use. Handwriting is a natural way for entering and interacting with mathematical knowl-
edge. Enabling pen-based devices for inputting mathematical expressions can facilitate and
encourage the use of computers to manage mathematical knowledge and to solve mathemat-

ical problems.

3.1 TgX

TEX (Figure 3.1(d)) has been the standard for typeset mathematics in scholarly journals
for some time. This format is useful for mathematicians because (1) a large symbol set is
available, (2) two-dimensional relationships between symbols such as subscripts and super-
scripts can be represented, and (3) quality documents including mathematical expressions
can be produced. Other attractive features of this system are include the facts that (4)
it is freely available and (5) its macro expansion mechanisms simplify manual markup of

frequently-used expressions.

Even well-formed TEX markup of mathematical expressions cannot be served as the input
format for mathematical computation software. TEX markup can contain none or some

of semantics of the mathematical expression. Having the mathematical expressions to be

15



<math xmlns= <math xmlns=

"http://www.w3.org/1998/Math/MathML" > "http://www.w3.org/1998/Math/MathML">
<apply> <mrow>
<int/> <mo>&Integral;</mo>
<bvar> <mi>x</mi>
<ci>x</ci> <mo>&InvisibleTimes;</mo>
</bvar> <mrow>
<ci>x</ci> <mo>&DifferentialD;</mo>
</apply> <mi>x</mi>
</math> </mrow>
</mrow>
</math>
(a) Content MathML (b) Presentation MathML

<OMOBJ xmlns="http://www.openmath.org/OpenMath"
version="2.0" cdbase="http://www.openmath.org/cd">
<0MA>
<OMS cd="calculusl" name="int"/>
<0OMBIND>
<OMBVAR>
<OMV name="x"/>
<OMBVAR>
<OMV name="x"/>
</0MBIND>
</0MA>
</0OMOBJ>

(c) OpenMath

$\int \! x{dx}$ int (x,x);

(d) TeX (e) Maple (Computer Algebra System)

Figure 3.1: [z dz in five different formats

16



displayed as intended does not necessary imply that all necessary semantic and hierarchical
structure is observed in the underlying markup. There always exists more than one way
to typeset the same mathematical expression. Many authors are only concerned with the
print representation of expressions and the encoding underlying structure of expressions is
ignored. For example, (a +b)? can be encoded either as (1) $(a+b)~2$ or (2) ${(a+b)}~28$.
The mathematicians would intuitively know that it is the expression a + b that gets squared,
but the first encoding indicates that only the closing parenthesis is squared as in “)?”.

To sum up, TEX satisfies the need of the mathematicians for typesetting mathematics in

printed documents and leaves the expressions with no possibility for further computation.

3.2 Programming Languages

Programming languages have been one way to communicate the exact mathematical se-
mantics to mathematical software packages. Each of these languages is system-dependent.
Because the design of these languages is dependent on the software’s features and design-
ers’ opinions, certain systems are more natural for solving specific kinds of mathematical
problems. C and Java provide predefined mathematical libraries for elementary numerical
mathematics. Maple (Figure 3.1(d)) is a computer algebra system specializing in symbolic
computation. Matlab specializes in matrix computations. PVS [7] is built for theorem prov-
ing. Learning different programming languages takes considerable effort to be proficient,
so many mathematicians are reluctant to switch from one mathematical software system to

another.

3.3 MathML

MathML [1] (Figure 3.1(a),(b)) is an XML standard to put mathematics in web documents.
Presentation MathML allows mathematicians to display mathematical expressions. Content

MathML allows mathematicians to encode the semantics of the expressions in a system-

17



independent manner. In addition to fulfilling the purposes of older formats, mized and
parallel markup are available to specify correspondences between two or more different for-

mats so that the expressions can be reused in many applications.

3.3.1 Presentation MathML

Presentation MathML is the counterpart of TEX for web documents: It is for visual com-
munication of mathematical ideas. This format is superior to TEX in some ways for visual
communication: Exact presentation of the expressions can be adjusted automatically accord-
ing to expressions’ surroundings, such as document’s background colour and web browser’s
window size. More lexical semantics can be annotated by Presentation MathML: For exam-
ple, special tags such as <mi> (identifier) and <mo> (operator) are available in Presentation
MathML to specify types of symbols. In TEX, such information is implicit and is assumed

by the reader.

3.3.2 Content MathML

Content MathML is a system-independent counterpart to programming language expres-
sions: It is for specifying the exact meaning of mathematical expressions. This standard
natively covers mathematics up to high school level. An extension mechanism is available to
encode mathematical semantics that are not covered natively in the standard. In this format,
no actual notations of the mathematical expressions are specified: The actual notations are
left to the users’ applications, such as web browser, to specify. Because Content MathML
is unambiguous and is semantics-based, it can be used as an input format for mathematical

computation software.

18



3.3.3 Mixed Markup

It may not be sufficient to specify the mathematical expressions in only one format. Some-
times, we may want to have the same expressions to be available for both rendering and
computation. One example would be the case where the authors use custom presentation
of mathematical notations in web documents while wanting the same expression to still be
available for computation. Another example would be the case where the authors define the
notations of mathematical functions outside of the Content MathML standard.

In this kind of markup, two or more formats are associated. Alternative forms of the
expressions are contained in annotations. Such annotations can contain any alternative for-
mat such as MathML, OpenMath [6], TEX or computer algebra system input. For example,
if we would like to specify the rendering, OpenMath markup, and Maple input of [ xdz, we

can include the following in a web document:

<semantics>
<apply>
<int/>
<bvar>
<ci>x</ci>
</bvar>
<ci>x</ci>
</apply>
<annotation-xml encoding="MathML-Presentation">
<mrow>
<mo>&Integral;</mo>
<mi>x</mi>
<mo>&InvisibleTimes;</mo>
<mrow>
<mo>&DifferentialD;</mo>
<mi>x</mi>
</mrow>
</mrow>
</annotation-xml>
<annotation-xml encoding="OpenMath">
<0OMA>
<OMS cd="calculusl" name="int"
xmlns="http://www.openmath.org/OpenMath" />
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<OMBIND>

<OMBVAR>
<0MV name="x"/>
<OMBVAR>
<0MV name="x"/>
</0MBIND>
</0MA>

</annotation-xml>

<annotation encoding="Maple">
int(x,x);

</annotation>

<annotation encoding="TeX">

$\int x \, {dx}$
</annotation>
</semantics>

3.3.4 Parallel Markup

Associating two formats of mathematical expressions at the top level may not be sufficient.
Parallel markup can be used to associate subexpressions in different formats. In principle, we
can assign semantics to each subexpressions recursively in expression trees. Subexpressions
as small as a single symbol can have meanings assigned. This kind of parallel markup
is called Fine-grained parallel markup. This approach is general and works for all kinds
of annotations, including non-XML ones. The following example shows how Fine-grained
parallel markup can be used to associate Presentation MathML elements to Content MathML

elements:

<mrow>

<semantics>
<mo>&Integral;</mo>
<annotation-xml encoding="MathML-Content">

<int/>

</annotation-xml>

</semantics>

<semantics>
<mi>x</mi>
<annotation-xml encoding="MathML-Content">
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<ci> x </ci>
<annotation-xml>
</semantics>
<mo>&InvisibleTimes;</mo>
<semantics>
<mrow>
<mo>&DifferentialD;</mo>
<mi>x</mi>
</mrow>
<annotation-xml encoding="MathML-Content">
<bvar> <ci> x </ci> </bvar>
</annotation-xml>
</semantics>
</mrow>

The <semantics> elements specify pairs of expressions to be associated. In this example,
a fragment of Presentation MathML is associated with Content MathML, which is enclosed
by <annotation-xml>. The downside is that this kind of markup leads to very verbose
documents. Correspondences between formats can also be specified by cross-references.
This method leads to less verbose documents than fine-grained markup does, but the cross-
references can be only be used in XML annotations. The following shows how id and xref

be used in cross-referenced parallel markup:

<semantics>
<apply id="e.1">
<int id="e.1.1"/>
<bvar id="e.1.2">
<ci id="e.1.2.1">x</ci>
</bvar>
<ci id="e.1.3">x</ci>
</apply>
<annotation-xml encoding="MathML-Presentation">
<mrow xref="e.1">
<mo xref="e.l.1">&Integral;</mo>
<mi xref="e.1.3">x</mi>
<mo>&InvisibleTimes;</mo>
<mrow>
<mo xref="e.1.2">&DifferentialD;</mo>
<mi xref="e.1.2.1">x</mi>
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</mrow>
</mrow>
</annotation-xml>
</semantics>

Note that one-to-one correspondences between two formats of the expressions may not be
found. Some parts of the expressions may only belong to Presentation MathML. For example,
<mpadded>s add spaces around the expressions and no equivalent is available in formats

denoting semantics such as Content MathML.

3.4 OpenMath

OpenMath [6] is an experimental, system-independent, extensible XML standard for encod-
ing the semantics of mathematics (Figure 3.1). The purpose of OpenMath is to encode the
precise semantics of the mathematical expressions. Unlike Content MathML, OpenMath
is natively extensible: New semantics can be defined upon writing new Content Dictionar-
tes and no external references are needed. As the result, OpenMath accommodates the
expanding vocabulary of advanced mathematics better than Content MathML. Although
OpenMath and Content MathML share the common goal of encoding precise mathematical
ideas, subtle differences in design between these format make these formats not completely
compatible to each other (Figure 3.2). The differences exist because of designers’ opinion on
what and how mathematical ideas should be represented.

The researchers are still experimenting with the idea of enabling different mathematical
software packages to communicate through a system-independent, extensible format. One
motivation of having such format is to make use of the best mathematical software packages
available to solve mathematical problems in advanced mathematics. This concept is demon-
strated by the MONET (Mathematics on the NET) project [5] [17] [25]. In this project, web
services offer some advanced mathematical computations. Different web services are based

on different mathematical software packages. All mathematical problems in this web ser-
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<0OMA>

<0MS cd="calculusl" name="partialdiff"/>

<@pply> <OMA>

<partialdiff/>
partia .1 / . <OMS cd="1ist1" name="1list"/>
<bvar><ci> x </ci></bvar> <OMI> 1 </QMI>
<bvar><ci> y </ci></bvar> <OMI> 3 </QMI>
<apply> </OMA>

<ci type="function"> f </ci> <OMAS

<ci> x </ci>
ci> x </ci <OMV name="f"/>
<ci> y </ci> <OMV name="x"/>

< >
</a/a§piy <OMV name="y"/>
PPy </OMA>
</0MA>

Figure 3.2: Differences between Content MathML and OpenMath: Content MathML’s
partialdiff (left) can accept the actual variables as bound variables but OpenMath’s
equivalent (right) requires a list indicating the index of variables.

vices architecture are encoded using OpenMath because OpenMath is a system-independent
format that accommodates the needs of advanced mathematics.

Close relationship between OpenMath and some machine encodings of mathematics are
found. An automated tool for translating between OpenMath and Content MathML has been
developed [26]. Correspondences exist between the structure of OpenMath mathematical
objects and those of Content MathML objects. Having mathematical software packages,
such as Maple, to take OpenMath inputs has been a necessity in the MONET project. An
OpenMath-Maple translator is developed to enable ORCCA’s mathematical web services to
communicate to other web services components while using Maple to solve mathematical
problems [25]. Many structural similarities are found between OpenMath and the Maple

programming language.
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Chapter 4

Requirements for a Mathematical

Expression Handwriting Recognizer

There has been much interest in recognizing handwritten or typeset mathematical expres-
sions. While many experimental systems have been developed by researchers around the
world, no system achieves an acceptable recognition rate for a wide variety of handwritten
mathematical notations. Reviewing the existing literature, we realize that many researchers
focused only on specific aspects of recognition, built their application for a small area of

mathematics, or tried to solve many subproblems at once [14] [15] [20] [28].

Developing an useful mathematical expression handwriting recognizer involves cooper-
ation between mathematicians and computer scientists. Individual aspects of recognizing
mathematical expressions are covered by different components. These individual compo-
nents must communicate between each other to correct the intermediate results of recogni-
tion. Depending on whether online or offline recognition is chosen, the method and exact

implementation of the components may be adjusted accordingly.
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Figure 4.1: Communication between components

4.1 Components

Developing an useful recognizer for handwritten mathematical expressions is a multi-disciplinary
problem. Expertise from both mathematics and computer science are needed. Understanding
of hardwares’ features and limitations helps determining what can be collected in the digital
ink, the electronic representation of handwriting. Knowledge of image processing leads to
methods to determine the identities of symbols and two-dimensional relationships between
subexpressions. Exposure to mathematical literature helps determining proper associations

between symbols in well-formed expressions.

No single one of these components can solve the whole problem of recognizing mathe-
matical expressions. Each component solves a subset of the whole problem. To complement
the functionalities of the different components, they must communicate between each other

to correct errors in recognition (Figure 4.1).

Handwriting is stored in a digital ink data format, the machine representation of hand-
writing. Many components rely either directly or indirectly on the format. Preprocessing

performs smoothing and normalization, working directly on this format. This step needs in-
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Figure 4.2: Two possible strokes groupings for expression sin(x): “sin()()” is apparently
not the intended result of recognition upon consulting the dictionary.
formation to determine if a particular stroke is noise or not. The preprocessed data is made
available to symbol recognition and structural analysis. How the handwriting is represented
affects the efficiency of these two steps.

Dictionary methods constrain the results of symbol recognition and structural analysis

(Figure 4.2). In symbol recognition, the dictionary is consulted to determine the possible

identities of the symbols. In structural analysis, the dictionary is used to identify meaningful

associations between symbols and expressions.

4.1.1 Platform Independent Digital Ink Data Format

There are several existing digital ink data formats such as JOT [3] and UNIPEN [4]. Many
of these formats are proprietary and platform-dependent. InkML [2] is an emerging standard
that aims to be a non-proprietary, platform independent-format for digital ink in the future.

Although these formats’ common goal is to capture what has been written on the pen-
based devices, differences between these formats exist [31]. Many types of information may

be included in these data formats: Other than the actual x-y coordinates of points in the
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strokes, information such as pressure and pen button status can be stored. The design of
a format should be able to describe handwriting well enough so that can be analyzed by a
variety of criteria. What can be recorded in the data also depends on the functionality of
the hardware used. For example, a mouse cannot detect pressure applied in strokes.

We need a semantically rich, platform-independent format for the pen-based applications
in the future. The reason is that the need for collecting, transmitting, processing, and
presenting handwriting by a variety of devices is increasing as more handwriting devices
become available. By using a common format, the methods developed to analyze handwriting
can be made available in different devices with reduced development time. Such a format
should handle a variety of inputs because pen-based devices can collect writing as well as
drawings. The format should contain enough information so that the inputs can be analyzed
and be stored in a semantics-based, searchable form. For example, the handwriting must
able to include transcribed text so that the writing can be searched.

The handwritten mathematical expressions must be stored in such a format so that
pen-based devices can be used for collaboration and mathematical computation. With the
increasing computation power of these devices, they can be used for increasingly sophisticated
mathematical computations. Before having the mathematical expressions evaluated, the
handwritten mathematical expressions must be analyzed. How they are analyzed is partially
dependent on the effectiveness of the digital ink data format. Having a platform-independent
format can facilitate collaborations using different devices. The expressions can be written on
one device and be passed on to others. Upon transmitting the handwritten strokes to other
devices, the expressions may be extracted from the handwriting. The extracted expressions

can later be stored in documents or be evaluated by software.

4.1.2 Preprocessing

Before attempting to identify individual symbols and to determine relationships between

subexpressions, it is necessary to tidy up the handwriting collected because strokes recorded
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Figure 4.3: Cursive handwriting of sinwt: One stroke does not always correspond to one
symbol

are subject to imperfection [15] [20] [28] [32]. Some tasks are performed to simplify other
steps of recognition: The relevant parts of handwriting are extracted and any necessary
adjustments to the data are made. Noise reduction eliminates sections of the handwriting
that are not relevant. Size normalization involves rescaling the input strokes because not
all handwritten symbols are of exactly the ideal sizes. Deslanting puts the handwriting in
the orientation that is needed for analysis. Segmentation separates or groups the strokes to
accommodate the fact that one stroke does not always correspond to one symbol (Figure

4.3).

4.1.3 Symbol Recognition

This step determines the potential identities of the individual symbols. Handwriting is
subject to ambiguities and individuals’ style. The methods for recognizing individual letters
in languages with Latin-based writing are now available for use in many pen-based devices.

New, effective methods for symbol recognition are needed for mathematics because the
number of mathematical symbols is significantly larger than the number of Latin letters.
Algorithms for analyzing individual letters in natural languages may not be sufficient for
mathematical symbols. Many possible methods exist, but not every method is appropriate
for treating handwritten mathematical symbols. For example, simple Flastic Matching is
not appropriate for a large symbol set because (1) it is a time consuming algorithm and (2)

the recognition speed increases proportionally with the number of the letters [28].

Feature-based symbol recognition algorithms are found to be more suitable for recogniz-
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ing mathematics symbols because they can handle large sets of symbols [32]. This approach
extracts characteristics of the individual symbols such as loops and cusps, number of in-
tersections, distance between start and end points, and order of strokes. The symbols are

identified based on their possibly unique set of characteristics.

The exact identity of a particular symbol might not be determined in this step. If this is

the case, structural analysis and the dictionary may be consulted.

4.1.4 Structural Analysis

The mathematical notations often rely on two-dimensional relationships to convey meaning.
For example, both 2% and 2z contain the same digit and letter but the expressions’ meanings
are different. Operators using two-dimensional relationships include square root, fraction,
matrix and summation. In natural language handwriting, there are few two-dimensional re-
lationships. A useful recognizer or scanner for mathematical expressions must recognize the
two-dimensional relationships between the symbols. Because the present handwriting recog-
nizers cannot recognize such relationships between symbols, existing handwriting recognition

methods for natural languages cannot be simply applied to mathematical expressions.

Although size and location of the individual symbols is important in determining the two-
dimensional relationships between the symbols in an expression, the exact two-dimensional
relationships cannot be determined without some knowledge of mathematics. In other words,
when no knowledge of mathematics is used more than one version of symbol grouping and
association can be derived theoretically, even if the symbols are aligned perfectly. Consider
the expression

o0
>
i=0
After the summation sign is written, we can expect three subexpressions to be written below,

above and to the right of the summation sign. This assumption is made upon knowing the

usage of the summation sign. When ¢ = 0 is written below the summation sign, we know
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that these three symbols form a proper subexpression because of the background knowledge
of mathematics. This subexpression is then associated with the summation sign. Note that
we don’t associate the individual symbols in the subexpression, namely 7, = and 0, to the
summation sign separately. Likewise, oo is associated with the summation sign. Finally,
i? is written and this subexpression is associated with the summation sign as well. Note
that we don’t associate the individual symbols in this subexpression, namely ¢ and 2, to the
summation sign separately. These associations are made based on knowledge of mathematical

syntax. Even though size and exact positions of the individual symbols can help in making

associations, many combinations of associations can still be made.

4.1.5 Dictionary for Mathematics

The success of natural language handwriting recognition partly depends on the use of context
information to resolve ambiguities in the handwriting. A string-based dictionary can contain
information on what users intend to write. This component is used with the assumption that
users always intend to spell correctly. A dictionary helps the recognizer narrow down the
potential final result of recognition by eliminating the guesses that do not appear in the
dictionary.

Observing the success of recognition rate for natural language handwriting, we are inter-
ested in establishing a dictionary for mathematics. Unfortunately, the methods to represent
the context information in natural languages are not sufficient for representing mathematics.
In a dictionary for natural languages, strings are sufficient to store individual words. Strings
are not appropriate for representing mathematical expressions because they do not represent
the mathematical expressions’ hierarchical structure.

A dictionary structure for mathematics should be able to represent the two-dimensional
and the hierarchical structure of mathematical expressions so that proper notation usage can
be recorded. Investigating the appropriate architecture to represent mathematical notation

usages is the focus of this thesis.
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4.2 Online and Offline Recognition

Two modes of recognition are available: online and offfine. In online recognition, the recog-
nition starts as soon as the user starts writing. In offline recognition, the recognition starts
after the user finishes writing. A handwriting recognizer can use either online or offline recog-
nition. Because the strokes are presented one after another, online recognition can start as
soon as some of the strokes are available. Offline recognition is also possible by analyzing all
strokes at once after the user finishes writing. The offline method is used by the document
scanners because all information is available to the recognizer at once.

The decision about which kind of recognition mode is used affects how the components
cooperate. In online recognition, the components need to accommodate the fact that the
intermediate results are not always well-formed and complete at both the symbol level and the
expression level. In offline recognition, well-formed expression can be assumed because the
complete expression is presented at once. When online recognition is used, the intermediate
results are generated as the user writes. The intermediate results are based on what is
already written. The intermediate results are not necessarily based on the previous ones:
Adjustments may be needed by communicating between different components during writing.
The order of the symbols and the strokes affect what the intermediate results are.

To illustrate the the generation of intermediate results in online recognition, let’s examine
the example > o, i? again. Let’s also assume the symbols are written in the following order:
>, i, =, 0, 0o, i, 2. The symbol identity may change as the user writes. For example,
the recognizer may have recognized the minus sign immediately after the first stroke of = is
written. It takes the second horizontal stroke to complete the equal sign in this case. The
symbol groupings may be changing as well. After ) .~ is written, the recognizer receives i
as the subexpression. Upon realizing that 2 is written as the superscript of 7, the recognition

result is updated to represent that the expression following the summation is in fact 2.
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Chapter 5

Methodology

Investigating the notions of well-formed, desirable expressions cannot be done without exam-
ining the expressions being used by a diverse population of mathematicians. We considered
several possible directions to collect data on actual mathematical notation usage. None of
the methods satisfies all the needs of gathering all possible usages of mathematical nota-
tion. Based on each method’s tradeoffs, we chose to build our database of mathematical
expressions from mathematical articles in the arXiv database [8]. In order to analyze the
mathematical expressions, they are translated first from TEX to MathML and then canonical-
ized. In this way, characteristics of the mathematical expressions can be analyzed according

to our criteria: subexpression, identifier and operator usage.

5.1 Data Collection

To study the actual, empirical usage of mathematical notation, it is necessary to collect the

input from some appropriate source. Several possible avenues that exist include
e to log input from a mathematical software system,
e to interview mathematicians in person,

e to collect documents from a set of authors,
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e to use the articles from particular journals.

Each of these methods has its advantages and disadvantages. A disadvantage is that the
data collected from these sources are likely to be biased and cannot be taken as representative.
The logged input from a software system would be influenced by the characteristics and
functionality of the particular system. Only certain types of mathematics can be collected
from each particular software system because each software system has its own strengths
and lacunae. For instance, theorems are usually proved by a theorem prover instead of a
computer algebra system. The documents from a small set of authors, the articles from
particular journals, or the interviews of mathematicians are likely to be biased in their
mathematical notation usage. These sources only allow us to examine the preferences of a
small number of individuals. An advantage of conducting interviews and logging input is
that mathematics from various levels may be collected.

Instead of trying any of the methods above, we chose to obtain the input of mathematical
expressions from the articles in to the arXiv e-Print server [8]. This automated electronic
archive server is based at Cornell University, and is monitored so that its contents conform to
academic standards. This is a standard preprint server used by the mathematical community.
We chose to use the mathematical articles that were submitted to this source from 2000 to
2004. This date range was chosen because it corresponds to the adoptions of the new
Mathematical Subject Classification scheme. The advantages of using these articles to build

our database include

e A comprehensive set of disciplines in mathematics are covered.
e The articles are sorted by areas of mathematics using a standard classification scheme.

e High quality data is available because the articles’ content is monitored for scholarly

standards.

The quality and organization of this source of data outweigh its disadvantages. This source’s

disadvantages include
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e More elementary levels of mathematics are ignored.
e Disciplines of mathematics are not represented equally.

e Older mathematical notation usage is not represented because the articles are relatively

new.

We decided to use this source of input because a standard classification scheme is used: a
Mathematical Subject Classification is assigned to most of the articles by the authors. This
scheme is used by two reviewing databases, Mathematical Reviews (MR) and Zentralblatt
MATH (Zbl). The current classification scheme, MSC (2000) [9], is a revised scheme that is
used by these databases. By using a standard classification scheme, more samples of mathe-
matical expressions can be added into our test data from other sources in the future. There
are over 5,000 two-,three-, and five-letter classifications, each corresponding to a specific
discipline of mathematics. For example, “62” corresponds to Statistics; “62L” corresponds

to Sequential methods; and “62L15” Optimal stopping (Figure 5.1).

5.2 Data Preparation

We follow these steps to prepare our database of expressions before performing analysis:

The First Step was to download the sources and PDF files of all articles on mathematics of
the five year period 2000-2004 from arXiv. Most articles submitted to arXiv during this
time-frame are classified using MSC (2000). To have enough articles to examine while
enabling us to investigate notation usage in different areas of mathematics, articles are
grouped by their two-digit classification. The count of the articles in each classification
is given in figure 5.1. 22,289 articles were submitted to arXiv during this five year
period. Among these articles, 21,677 came with TEX source. Altogether these files
consist of 794 MB of TEX source and 4.65 GB of PDF files.
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# | CL | Description || # | CL | Description
19 | 00 | General 43 | 44 | Integral transforms, operational calculus
39 | 01 History and biography 34 | 45 Integral equations
228 | 03 Mathematical logic and foundations 1,066 | 46 Functional analysis
1,212 | 05 | Combinatorics 543 | 47 | Operator theory
164 | 06 Order, lattices, ordered algebraic structures 164 | 49 Calculus of variations and optimal control;
optimization
48 | 08 | General algebraic systems 171 | 51 | Geometry
1,383 | 11 | Number theory 435 | 52 | Convex and discrete geometry
108 | 12 Field theory and polynomials 1,725 | 53 Differential geometry
667 | 13 Commutative rings and algebras 226 | 54 General topology
2,458 | 14 | Algebraic geometry 627 | 55 | Algebraic topology
240 | 15 Linear and multilinear algebra; matrix 1,637 | 57 | Manifolds and cell complexes
theory
861 | 16 | Associative rings and algebras 920 | 58 | Global analysis, analysis on manifolds
760 | 17 | Nonassociative rings and algebras 877 | 60 | Probability theory and stochastic processes
404 | 18 Category theory; homological algebra 105 | 62 Statistics
239 | 19 K-theory 209 | 65 Numerical analysis
1,189 | 20 Group theory and generalizations 237 | 68 Computer science
472 | 22 Topological groups, Lie groups 113 | 70 Mechanics of particles and systems
185 | 26 | Real functions 34 | 74 | Mechanics of deformable solids
123 | 28 | Measure and integration 69 | 76 | Fluid mechanics
308 | 30 | Functions of a complex variable 13 | 78 | Optics, electromagnetic theory
59 | 31 | Potential theory 6 | 80 | Classical thermodynamics, heat transfer
797 | 32 | Several complex variables and analytic 553 | 81 Quantum theory
spaces
312 | 33 | Special functions 260 | 82 | Statistical mechanics, structure of matter
295 | 34 Ordinary differential equations 48 | 83 Relativity and gravitational theory
746 | 35 | Partial differential equations 6 | 85 | Astronomy and astrophysics
706 | 37 | Dynamical systems and ergodic theory 15 | 86 | Geophysics
52 | 39 | Difference and functional equations 96 | 90 | Operations research, mathematical
programming
21 | 40 Sequences, series, summability 42 | 91 Game theory, economics, social and
behavioral sciences
88 | 41 | Approximations and expansions 35 | 92 | Biology and other natural sciences
290 | 42 | Fourier analysis 115 | 93 | Systems theory; control
143 | 43 | Abstract harmonic analysis 128 | 94 | Information and communication, circuits
43 | 44 | Integral transforms, operational calculus 12 | 97 | Mathematics education

Figure 5.1: Mathematical Subject Classification (2000) and number of articles in each clas-

sification

The Second Step was to extract the mathematical expressions from the articles” TEX

source and translate them to Presentation MathML. Note that the surrounding text ac-
companying the expressions is not examined. Although TEX has became the standard

to typeset mathematics, this format is not suitable for our analysis because:

e Author-defined macros are often used in the expressions.

e The expressions may be contained in the hidden macros.

e Only visual grouping of expressions is given through TEX. The semantic grouping
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To overcome these problems, the TEX to MathML translator [10] developed by the

ORCCA lab was used.

The Third Step was to canonicalize the MathML expressions so that two identical expres-
sions would have syntactically equivalent MathML markup (Figure 5.3). We wanted
to remove multiple representations of the same expressions where possible. This step
provides transformations to remove the irrelevant attributes and elements, and to nor-
malize the use of some elements. This is detailed in Appendix A. Some notable

examples of the conversions include

e removing colour-related information from all tags

e removing <mpadded> (adjust space around content) and <mspace> (space) to elim-
g <mp ] p P p

inate spacing information specific to a particular expression

e transforming <mrow>s (horizontally group sub-expressions) with specified paren-

thesis to <mfenced> (expression inside pair of fences)

e transforming trivial <mmultiscripts> (multiscripts) to <msub> (subscript) or

<msup> (superscript)

We have developed and used our software to canonicalize MathML expressions.

5.2.1 TEX to MathML Translation

The TEX to MathML translator is an automated tool to make the mathematical expressions
in legacy documents available in web documents [10] [29] . It attempts to handle the differ-
ences between these markup languages while preserving the semantics in the mathematical
expressions. This software is used extensively in preparing our data, as described previously.

Not all of the complexities of TEX are handled by our conversion from TEX to MathML.

Some complex expressions were not translated correctly and some subexpressions were
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${\int x}~{{2}{2}} dx$

<math xmlns=
"http://www.w3.o0rg/1998/Math/MathML">
<mrow>
<mo>&Integral;</mo>
<msup>
<mi>x</mi>
<mn>22</mn>
</msup>
<mo>&InvisibleTimes;</mo>
<mrow>
<mo>&DifferentialD;</mo>
<mi>x</mi>
</mrow>
</mrow>
</math>

Figure 5.2: [ 2°%dz: Presentation MathML exhibits logical structure of expressions

<math xmlns=

<math xmlns=
"http://www.w3.org/1998/Math/MathML" >

"http://www.w3.o0rg/1998/Math/MathML"> <mi> f </mi>

<mi> f </mi>
<mfenced>
<mi> x </mi>
</mfenced>
</math>

<mrow>
<mi> ( </mi>
<mi> x </mi>
<mi> ) </mi>
</mrow>
</math>

Figure 5.3: Two different legal ways to markup f(z)

grouped improperly while some expressions cannot be translated altogether. This is not

very important, however, since we are interested in the common expressions. The first dif-

ficulty is that some commands, such as macro expansion and kerning symbols, cannot be

handled. The second difficulty is that not all published TEX is error-free. Upon discover-

ing these issues of the translator, we improved its macro expansion and enhanced the error

recovery mechanisms significantly.

Initially, only 14354 of the 21677 articles could be processed by the translator. With

the improved translator, 19137 articles were processed. Of the articles processed by the

translator, 19073 of them were canonicalized. The overall conversion process took about

three days of computing time on a 1GHz PC with RedHat Linux operating system. Note
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that the articles that were processed by the translator may still contain incorrect MathML.
On one hand, this may seem like a major issue in our experiment. On the other hand, since
we are interested in frequent expressions and the translator was able to cover the majority
of TEX’s functionality, the handling of rare uses of TEX is not a problem. All successfully
translated and canonicalized expressions occupied about 2.3GB of disk space.

There is not yet a standard method to cover all subtle differences between these two
typeset languages. The tool developed by the ORCCA lab is an attempt to discover the
differences. We have observed that some TEX constructs, such as kerning, do not have
MathML equivalent. We also found that error recovery mechanisms should be available to
increase the usability of the translator.

To gather only the expressions that were translated correctly, we developed some heuris-

tics implemented them in software. The details are described in section 5.3.

5.3 Characteristics of Mathematical Expressions

Our first intermediate goal was to establish some criteria to determine the important char-
acteristics of mathematical expressions. Although a large set of identifiers and operators is
available in mathematics, we conjectured that each area of mathematics uses only a subset
frequently. Although combinations of identifiers and operators can form many expressions,
we expect that only certain expressions formed by popular identifiers and operators are used
frequently. The frequently occurring identifiers, operators and expressions may together be
used to characterize areas of mathematics. We have developed our software to gather and

analyze this information.

5.3.1 Identifiers

The first part of our analysis counts the occurrences of single-letter identifiers for each

Mathematical Subject Classification. Although many Roman and Greek letters are used
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in mathematics, we believe that only a subset is used frequently in any particular area of
mathematics. Which identifiers are frequently used is a characteristic of the area. This
assumption is based on the observation that choices of identifiers are based on conventions.

We have written software to count the occurences of identifiers. In Presentation MathML,
the identifiers are enclosed in <mi> elements. We can count the occurrences of all single-
letter identifiers enclosed in this way. In theory, we can just collect all <mi>s containing
only one letter. In practice, this is not the case because some non-identifiers are also put
in <mi>s. Translating the single-letter from TEX to MathML depends on heuristics because
the TEX markup does not differentiate between identifiers or operators. These heuristics are
not always correct, however. To overcome this difficulty, we considered only the following as

identifiers in the software:

Latin letters (Unicode x0041 - 0054, 0061 - 007A)

Accented Latin letters (Unicode x00CO - 00D6, 00D8 - 00F6, x00F8 - OOFF)

Greek letters (Unicode x0391 - x03FF)

Letterlike symbols (Unicode x2100 - x214C)

Printed mathematical expressions use many fonts. Usually, specific fonts are used to
express the meaning or other properties of identifiers. For example, N, which is different
from N, usually denotes the set of natural numbers. Although it could be sensible to take
the fonts into account when counting identifiers, we chose to ignore the font information

because fonts are not used in handwriting.

5.3.2 Operators

The next part of our analysis was to count the occurrences of operators in each Mathematical
Subject Classification. We believe that in each area of mathematics only a small subset of

all operators are used frequently. The analysis is similar to the one for identifiers.
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We have developed software to count the number occurences of mathematical operators.
In Presentation MathML, the operators are enclosed in <mo> elements. Similar to the case
with counting the <mi>s , in theory we could simply count the occurrences of all single-
character symbols enclosed by the <mo>. In practice, this is not the case because (1) some

<mo>s contains leftover characters from incorrect TEX-MathML translation and (2) paren-

W

theses are used frequently in every classification. To solve (1), and thinspace characters
in <mo>s were ignored. To solve (2), opening and closing brackets (“(”, “)”, “[*, “]”, “{” and

“7) were ignored.

5.3.3 Popular Expressions

We conjecture that there is a set of commonly used expressions in each area of mathematics.
Because our data was made available in Presentation MathML, we were able to examine
the expressions as well as their subexpressions. Without having the expressions converted
to Presentation MathML, such analysis would not be possible because TEX gives little or no
hierarchical structure.

We have developed software to collect statistics on expressions usage. The expressions are
sorted by size. We determined the size of an expression using the number of symbols actually
appearing in rendering. From a user’s view on writing mathematics, this notion of expression
size is useful because the the users only see the symbols that are written. Determining size
of an expression by counting the number of elements in the MathML expression tree is not
the most useful notion because many elements are to indicate the layout. For example,
the size of 22 (<msup><mi>x</mi><mn>2</mn></msup>) is two according to our rules while
there are three elements in the expression tree. The <msup> indicates the two-dimensional
relationships between the subexpressions. The following Presentation MathML elements are

rendered explicitly:

e <mi> (identifier)
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e <mo> (operator)

e <mn> (number)

e <mroot> (root)

e <msqrt> (square root)

e <mfrac> (fraction)

e <menclose> (enclose expression inside notation)

e <ms> (string literal)

We considered all subexpressions of sizes greater than or equal to two. In addition to
this size requirement, <mrow>s and <mfenced>s were eliminated if they contained only one

child. For example, consider two expressions (z + y) and x + y in MathML:

<mfenced>
<mrow> <mrow>
<mi> x </mi> <mi> x </mi>
<mo> + </mo> <mo> + </mo>
<mi> y </mi> <mi> y </mi>
</mrow> </mrow>
</mfenced>

These two subexpressions should be considered as the same subexpression.

Our analysis gathered information on mathematical notation usage. Such knowledge can
help handwriting recognizers to process handwritten mathematical expressions. Without
this information, it would be be difficult for a handwriting recognizer to determine the
proper groupings between different symbols and operators. We believe that this information
can also help building an automatic document classifier because the notation usages can be
identifying the characteristics of an area of mathematics. Some expressions may appear in

some areas but not others.
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5.4 Implementation

Our canonicalization of Presentation MathML was done by an XSLT stylesheet we developed.
XSLT was chosen because it is specifically designed for XML transformation: In XSLT, the
rules for transformations are specified by templates. The XSLT processor used was xt, which
is based on the XSLT 1.0 specification.

We performed the tallying of operators and identifiers with a Java program and a shell
script. Java 1.5 was used to develop the Java program. FEarlier versions of Java’s XML
API had bugs and could not process large XML files. Two Java APIs were available for
processing XML: DOM (Document Object Model) and SAX (Simple APT for XML). In our
first attempt, the DOM API was used for this task. Because DOM requires the whole XML
file to be stored in memory before processing, we found DOM was not appropriate: The files
containing the expressions were too large to be processed in reasonable time.

Next we tried to use SAX. This API does not require the whole XML file to be in memory.
In this way, each file is processed faster. We used a shell script to rank the identifiers and
operators according to their frequency. Overall, tallying identifiers and operators required
about 10 minutes on a 3.2Ghz PC running Fedora Linux Core 3.

The popular expressions were identified and counted using a combination of a Java pro-
gram and a shell script. In our first attempt, the DOM API was used in Java because it
provided interfaces for traversing and extracting different parts of the XML fragments. This
attempt proved naive because traversing, extracting and storing all expressions could not be
done in reasonable time limit (ie. one week). Neither was the SAX interface suitable for such
a task because it only allows individual elements to be visited sequentially: Manipulating the
structure of XML trees, including enumerating subexpressions, is not allowed. Our approach
consists of using both the DOM and SAX interfaces. Each expression was written to a file,
using SAX, before letting DOM traverse through it. A shell script counted the number of
distinct expressions. This task required about 14 hours on a 3.2Ghz PC running Fedora

Linux Core 3.
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Chapter 6

Results

We present our results of expression analysis for the database of mathematical expressions.
Upon examining the frequency of identifiers and operators, we can see the applicability
to handwritten mathematical expression recognition and automated mathematical docu-
ment classification. The frequently occurring expressions in individual subject classifications
point out the forms of expressions that distinguish one subject classification from another.
We believe that knowing these forms of expressions helps us to characterize each subject

classification.

6.1 Identifiers

We counted the occurrences of each symbol within each Mathematical Subject Classification
as well as globally among all articles. We have observed that some identifiers are used more
frequently than others in individual classifications as well as overall in all articles. The
distribution of identifiers usage is far from even.

A decreasing curve is produced by ranking identifiers from the most to the least frequent
(Figure 6.1). The curve decreases quickly for the top identifiers in all articles. This pattern
indicates that only a few identifiers are used frequently.

Some identifiers are popular in many subject classifications. By including these popular
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Figure 6.1: Overall identifiers usage in all articles (top). A similar trend occurs in all
individual subject classifications (bottom)
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all (Raw) all (Raw)
Ucode | Op | Freq Ucode | Id | Freq
003D = | 128,715 006E | n | 48,150
002D — | 116,064 0069 v | 43,280
002C , | 112,818 0078 | x | 36,240
2061 103,090 006B | k | 32,060
002B + | 79,404 0074 t | 25,967
2208 > | 43,942 0058 | X | 23,369
002A x| 29,210 006A | 7 | 23,038
2192 — | 23818 0070 | p | 22,832
002F / | 23,405 0041 | A | 22,791
2264 < | 20,088 0061 a | 21,435
02DC | — | 16,875 0064 d | 19,457
2207 | Q | 14,242 006D | m | 19,263
2211 > 1 13,560 0066 | f | 18,235
003E > | 13,528 004D | M | 18,135
221E | oo | 13,138 0073 s | 17,659
00AF | 12,451 0072 r | 17,248
003C < | 12,058 0043 | C | 16,915
22EF | --- | 12,005 0053 | S | 16,487
2202 0 | 11,940 0047 | G | 16,074
00D7 x | 11,294 03Bl | o | 15,943

Figure 6.2: Top 20 operators and identifiers among all articles and their frequency in million
(Note: Unicode 2061 is the “invisible apply” operator.)

identifiers, we cannot see which identifiers distinguish classifications from each other. To see
which identifiers distinguish classifications, we remove the 20 overall most popular identifiers

from individual classifications. Different sets of identifiers emerge as the result (Appendix

D.1).

From the graphs and lists of popular identifiers, we conclude that a small set of identifiers
is used frequently in each subject classification, and that each area has its most popular
symbols. This supports our suggestion of using the context information to aid recognizing
handwritten mathematical expressions. For example, we know that “2” is more popular
than “j7 overall (Figure 6.2). Using this information, we can disambiguate handwriting

of these two identifiers based on how frequently these identifiers are used in practice: The

more frequently a particular identifier is used in practice, the more likely it is to be what
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user intends to write. This information can also be used in the heuristics for classifying
mathematical documents automatically: The list of frequently used identifiers can indicate

the areas of mathematics.

6.2 Operators

We performed a similar analysis for operators. We can see that some operators are signifi-
cantly more popular than others overall in all articles as well as in individual Mathematical

Subject Classifications.

A decreasing curve is produced by ranking the frequencies of operators in a graph. This
curve is noticeably declining more quickly than the one for identifiers (Figure 6.3). This
means a smaller set of operators is popular. Fewer operators can be used to characterize an

area of mathematics. A similar trend is found in individual subject classifications.

We discover that some operators are popular in many classifications. To find out which
operators actually distinguish the expressions from one classification from others, the 20
overall most popular operators overall were removed from the lists for individual subject
classifications. The lists of operators containing distinguishable operators usages emerge

(Appendix D.2).

These results for operator usage supports our initial hypothesis: Only a small set of
operators is used often in each area. The applications of this result are similar to those for
identifiers. The recognizers for handwritten mathematical expressions can use this infor-
mation to disambiguate between similar operators such as “|” and “\”. In addition to the
information on identifier usage, the information on operator usage can become part of the

heuristics for automated mathematical document classification.
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Figure 6.3: Overall operators usage in all articles (top). A similar trend occurs in all indi-
vidual subject classifications (bottom)
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6.3 Expressions

We have performed an analysis of non-trivial expressions and subexpressions occurring in
our data sample. We have counted each distinct, non-trivial subexpression that occurs in
each subject classification. The trivial expressions are the expressions having size less than
two. The definition of expression size was given in section 5.3.3. According to this definition,
non-trivial expressions consist of at least two non-layout MathML elements. Note that single-
letter identifiers and operators are trivial expressions and have been treated in the previous

experiments. The analysis of the non-trivial expressions is more complex.

6.3.1 Popular Expressions

We have found that in each subject classification certain subexpressions are more popular.
We have summarized these in appendix F. For example, expressions with the summation
sign are popular in classification 11 (Number Theory). Some of the popular expressions
detected are results of artifacts of TEX authoring. For example, ij in classification 35 (Partial
Differential Equations) is listed as one of the top expressions of size 2. This expression arises
as the improperly parsed double subscript. Some of the popular expressions are apparently
from specific articles. For example, M, E Q) (AZS xA; is the second overall popular expressions
of size 10 (Figure 6.5). This expression is not expected to be popular. The usage of ® and
Q) should be specific to a small area of mathematics.

The popular identifiers and operators can be found in common expressions. For example,
the summation sign is one of the popular operators and it can be found in the popular
expressions of size 5. Figures 6.4 and 6.5 give the most popular expressions in all articles.
Form this result, we further argue that only a small set of operators and identifiers is used
frequently. Examining the popular expressions, the usage of operators can be extracted.

This analysis helps us to know which two-dimensional structure to expect upon identify-

ing different identifiers, operators and subexpressions. For example, 2% and 2x are obviously
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all (Sz: b)
+# Expr
12844
izl
5543 | 3
all (Sz: 2) all (Sz: 3) ;ﬂ (SZ‘E4> - o~
# | Expr | BXpr | 5a00 —>1q/)2 R e
480128 | —1 | [ 124984 | n—1 n
2 | 2n+1
99799 | x; || 104930 | 3 7972 | 20t a2
86757 | ij 88735 | nop1 || 1093 | limnoo =,
77211 | 2n || 69340 | i=1 ggéﬁ 2f1_11 S Y
63190 | ay 50466 | k— 1 \ k
53483 | xo || 48712 | i+1 2‘;’;‘;’ 2k i L3 X
51748 | g 48539 | k+1 df, n
~1 3063
50248 | =; 37959 | j=1 ﬁgi o 2 1 Z-gl
46185 | L2 || 37658 | i—1 || goo0 | gni 3060 | 5
44859 | 2k || 36US | 12| D2 =0
44673 | (zy) || 25509 | i,j 12 2869 | 4,5 =1
43556 | i1 25405 | m—1 || 2846 ) 9749 §
39373 | =z 24202 | p—1 —o0 ]
38980 | ¢ || 22422 | k=1 ;;?S 2277 _+11 2686 | 3
37894 | a; 22111 | n—2 ! =1
2737 | wn 2544 —
N
2117 | %
=1
1986 | S0
=1
1926 | i,i+1

Figure 6.4: Most popular subexpressions of size 2 to 5 in all articles

different expressions.

6.3.2 Number of Expressions

Arguing that larger expressions are more important than smaller ones, the next analysis
is to see the portion of unique expressions in individual classifications. The percentage of
unique expressions of size 2 to 15 in all articles is shown in figure 6.6. This is calculated
as the ratio of the number of different expressions to the total number of expressions of a

given size. Please see section 5.3.3 for the definition of expression size. We see that (1) more
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all (Sz: 6)
+# Expr
930 ($17$27$3)
518 LfL?E
409 | C — M(E)E
408 —-1,0,1
406 ($0,$1,$2)
352 NAut(Fn)
352 21
350 >
k=—00
350 (21,Z2,23)
334 >
all (Sz: 10)
+# Expr
127 Ly bt
124 | M,EQ Q< Aj
120 (_1)n(n—1)/2
100 | 3| wioy)
j:
98 Xarbe
93 | L2(Q); R3)
92 q1/2 _ q—1/2
92 2 (=i, %)
j=1
88 Ug;\i_p
abx+1
80 abA—(tU)

all (Sz: 7)
+# Expr
n—1
1116
i=1 all (Sz: 9)
e
1054 all (Sz: 8) # Expr
k=0 # Expr 147 | 4,5,k 1l,m
971 3 223 | (z1,29,73,24) | | 127 arth
=1 215 53 106 | M
n— X,a,
894 01 =1/21/2 105 | 141
i=0 141 | c29-2, 291 102 abz+1
n— A
o0 | % G VT B N )
k=1 138 | (21,22,23,24) cz+d
g oPs,,
= 124 | YRz, || 86 e
575 | 1<ij<n||116 | i1,ia,ds 83 Y(uvﬁo)% 2
n—1 CT100
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526 nt2
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450
7=0
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o) T
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Figure 6.5: Most popular subexpressions of size 6 to 20 in all articles
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all

Sz Number of Number of | Percentage of
subexpressions distinct distinct
subexpressions | subexpressions

2 16,892,594 196,035 1
3 7,063,566 643,996 9
4 3,329,619 698,591 20
5 2,174,033 630,484 29
6 1,084,395 475,450 43
7 880,405 401,297 45
8 508,236 279,297 54
9 417,702 243,638 58
10 270,138 171,515 63
11 239,619 156,862 65
12 163,657 115,108 70
13 148,238 10,5693 71
14 110,081 82,486 74
15 103,399 78,234 75
all 34,338,150 5,120,818 14

Figure 6.6: Portion of unique expressions among all expressions collected

small expressions occur than large ones, and (2) percentage of distinct expressions becomes
higher as the size increases. This trend is found in all articles overall as well as in individual
subject classifications (Appendix E). This result is reasonable. The first reason is that there
are fewer large subexpressions used in articles. The second reason is that a large expression
can yield many small subexpressions. The last reason is that there are exponentially more
large expressions because there are more combinations of symbols are possible. To illustrate,

—btv/b%2—4ac
2a

consider expressions b and the quadratic equation x = . It would be more likely

to have b? included in other expressions such as a?+b+c? than to see the quadratic equation

again.

Weighted Dictionary

We use the notion of a weight for an expression’s number of occurences. The high-level idea

is to measure how often a given expression occurs relative to its expected frequency if all

o1



expressions of its size occured equally frequently.
Let us illustrate this notion by the following example. Suppose we have the following 14

expressions of size 3:

e;: a+ba+ba+b a+b a+b a+b
es: a—b,a—b,a—b,a—b,a—0>b
e3: axb,axb

('

Slls]

es: abc

The frequency of each of these expressions is

e;: a+b out of 14 times

6
ey a—2b 4 (out of 14 times

ki
k
es: axb ks
ks, = 1 (out of 14 times

€q:

SISt

( )
( )
2 (out of 14 times)
( )
)

es: abc ks = 1 (out of 14 times

Choosing one of these expressions at random, the probability of choosing an instance of e; is
Di = #iokl, where D is the number of distinct expressions. The average of these probabilities
is

Yiap_ Gtutatuta) G

= =1 _02
D 5 5

Here we gave the probability of a + b appearing the same weight as the probability of a x b
appearing, despite the fact that that a 4+ b shows up three times more often than a x b.

We use the notion of weighted average probability to take into account the fact that
some expressions occur more frequently than others. In this average, we give weight to p;
proportional to k;. The weighted average probability a, of a set of expressions {eq, ey, €3+ }

of size s is defined as

g —

TSPk (kP

52

D D .2 D
=1 Nili 2= § :]%2 (6.1)
i=1



The weighted average probability of the expressions in our example is

(62 442 +22 + 12+ 1%) —§~0296
6+4+2+14+1)° 196

In considering a group of expressions of the same size, we would like to give a factor to
measure the significance of each expression. The significance factor f; of the expression e;

is defined as

fi=— (6.2)

where a, is the weighted average probability of size s. That is, it is the relative of the

probability of the expression to the weighted average probability. In our example, a + b’s

6 /58 _ 42
14/ 196 — 29°

significance factor is
Using the notion of significance factor, the importance of a particular expression is mea-
sured by both its occurrences and the number of expressions of its size. We can see that

this notion can make larger expressions that occur not so frequently more important than

smaller expressions that occur more frequently.

6.4 Limitations of Analysis

Our analyzing of the popular expressions may not be representative in some cases. The
first reason is that not all classifications have a large number of articles (Figure 5.1). The
distribution of articles among the subject classification is uneven and some classifications
are under-represented. Some classifications such as 26 (Real Functions) and 86 (Geophysics)
do not have 100 articles while some classifications such as 11 (Number Theory) have over
1000 articles. The second reason is that longer articles tend to contribute more expressions
of similar forms. When counting the occurrences of expressions, we did not keep track of
which identical expressions are from the same article. As a result, the statistics may favour

expressions from longer articles. The last reason is that a set of authors may use arXiv more
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than others. We did not keep track of the authors of the articles when counting the number
of expressions. As the result, the statistics may favour expressions from certain authors.
The results of our analysis are also dependent on the choice of TEX to MathML translator
because our analysis depends heavily on the results of this translation. There exist several
implementations of this kind of translator. Each translator has its own choice of MathML
output patterns, depending on each implementation’s details. The applications using the
translator’s output must be aware that the choice of patterns incorporated in the MathML

translation may be arbitrary.
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Chapter 7

Ongoing Work

Knowing the actual expressions in existing mathematical literature motivates us to derive
methods to obtain the form of the expressions. Recall that the more frequently a cer-
tain expression form occurs, the more desirable we say the form is. The desirable forms
of expressions are useful for recognizing handwritten mathematical expressions, symbolic
computations and applications in mathematical knowledge management.

We would like to derive some notions of desirable expression form using the corpus of
mathematical expressions we have collected. The first notion is the pattern of expressions.
The patterns may be obtained by recognizing similar subexpressions among a set of expres-
sions. Anti-unification can be applied for this purpose. The second notion relates to the
order of symbols to be presented in writing. This compares the order of symbols written
in an expression to the order of symbols presented in MathML. The result of this analysis
will enable us to predict the most probable symbol order in the handwritten mathematical

expressions.

7.1 Pattern Expressions

Many expressions are similar in our corpus of the mathematical expressions. However, they

are regarded as distinct in our experiment. We there fail to capture valuable information
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on mathematical notation usage. For instance, a® + b? + ¢ and 22 + 3% + 2% are obviously
regarded as distinct expressions in our experiment, but they are obviously similar expressions
in a sense. If we continue to focus only on finding completely identical expressions, we will
fail to capture aspects of the mathematical notation usage.

We wish to extend the notion of recognizing common expressions from our previous
experiment such that frequently occurring patterns are recognized. For this purpose, anti-

unification is found to be useful for extracting the common parts of pairs of expressions.

7.1.1 Anti-Unification

Anti-unification provides a useful framework for defining and generating patterns by extract-
ing parts common between a pair of expressions. It is a dual process to unification, which
finds a substitution to make a pair of expressions equal. Rather than finding a substitution,
anti-unification finds an expression that is more general than the input expressions. The
outputs of anti-unification, which are called generalizations or patterns, include the common
parts of the expressions. They can be specialized again to produce the input expressions by
knowing appropriate substitutions.

Anti-unification can operate on expression trees. Since expressions in MathML are ex-
pression trees, we can apply this algorithm to generate patterns of mathematical expressions.

Anti-unification has been studied since the 1970s [22]. One of main areas of application of
this process has been artificial intelligence. This process is less well-studied than unification.

Before discussing the algorithm for anti-unification, two examples below to illustrate the

high-level ideas:

Example 1. We have three sentences

Orca lives in the sea.
Lobster lives in the sea.

Horse lives in the barn.
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A generalization of these three sentences is “a lives in the 37, where o replaces the name of

the animal and 3 replaces the name of the place.

Let’s consider a mathematical example illustrating the fact that anti-unification can operate

on expression trees and there may be more than one output of from process.

Example 2. We have two expressions

f(x,9(z), x)
f(x,9(y),v)

The generalizations of these two expressions are «, f(x,«, ) and f(z,g(a),a) where «

and 3 denote subexpressions.

We are interested in finding the most specific generalization as the pattern of a pair of
expressions. Such generalization is unique. Suppose we have a generalization GG, expressions
E and E,, and substitutions 7, and 75, GG is the most specific generalization of F; and FEs
if G = v1(F1) = 72(E>) such that the number of substitutions in 7, and 7, is maximized. In

Example 2, f(z, g(«), @) is the most specific generalization.

7.1.2 Algorithms

The following is Plotkin’s anti-unification algorithm [22] expressed in our notation:
Algorithm 1 (Plotkin’s Algorithm).
e Input: Two expressions Ei and E.

e Qutput: The most specific generalization G and substitutions y; and s

1. Let Gy = E1, Go = Ey, 71 = {} and vy = {}

2. Find terms t1 and ty that occupy the same position in G, and Gy respectively and such

that tl 7é tg.
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3. If all terms are equal then return G = G1, y1 and 5. Note v1(Ey) = 72(Es) = G1 = Go
4. Choose a new variable ¢ that is not found in Gy or Gs.

5. Replace all occurences of t1 in G1 and ty in Gy with ¢ wherever t; and ty occur in the

same position.
6. Change v1 to {¢ — t1} Uy and vo to {¢ — ta} U~s.

7. Go to step 2.

The time complexity of this algorithm is polynomial because both expression trees are
traversed completely in step 5 of each iteration.

We can reduce the time complexity by eliminating the repeated traversals. We present
the algorithm of [30] as a more efficient alternative. In this new anti-unification algorithm,
pairs of subexpressions that occupy the same position are anti-unified independently. Since
the same substitution may have been introduced with different variables in the separate
subexpressions, it may be necessary to combine the substitutions. The CombineSubs pro-
cedure examines the substitutions in sibling subexpressions and assigns the same left-hand

side variable to identical substitutions.

Notation 1. We use the notation {oa — (ai,as), — (b1,be),...} to denote the pair of
substitution v1 = {a — a1, — by, ...} and v2 = {a — a9, — by, ...}. We call this a

“substitution pair”.
Algorithm 2 (CombineSubs).
e Input: Fxpression E and substitution pairs v, and s
e Qutput: Expression E' and substitution pair vpe. Such that

— for all substitution pair ¢ — (e1,€2) in Y1 OT Y2, Vnew contains a substitution pair
Y — (e1,€2).
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— for all substitution pairs in Ypew, there does not exist n — (e1,€3) € Ynew and
¢ — (€1,€2) € Ynew with n # (.

— If ¢ — (e1,e2) € v and Y — (e1,€2) € Vnew, all occurences of ¢ in E are replaced

by ¢ in E'.
1. Yoew={}, E'=F
2. Find oy = vy — (r1,72) € 71 and 09 = vg — (t1,t3) € o where r; = t; and vy # vs.
3. If there are no such o1 and oo, return E' and Ypew = 71 U Yo.
4. Remowve and oo from 7.

5. Replace all instances of vy with vy in E.

6. Go to step 2.

We are now in a position to state the single pass anti-unification algorithm. This algo-

rithm traverses the expressions F; and Fs in parallel recursively.
Algorithm 3 (Anti-Unify).
o Input: Two expressions i and Eo
e Qutput: The most specific generalization G and substitution pair .
1. If Ey = Es, return G = Ey and v = {}.

2. If By and Es are variables, constants or expressions with different arity, then return

G = ¢ and the substitution pair {¢p — (E1, F2)}.

3. Otherwise Ey and Ey have same arity, n.
Apply Anti-Unify to all corresponding pairs of subexpressions of Ei and Ey to obtain
expressions Gy, Gs...G,, and substitution pairs vy, %2, ...Yn, where G; and ~; are the

result of anti-unifying the ith subexpressions.
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4. Form G from the subexpression G;. Use CombineSubs to merge the substitution pairs

v; obtaining v and updating the variables in G.
5. Return G and 7.

In this algorithm, there is no need to traverse the complete expression when a new
variable is created. The substitutions are made consistent throughout the expression by
calling CombineSubs.

To generate all possible patterns of the corpus of expressions, it is not enough to generate
patterns from pairs of expressions. It would be useful to see what patterns are generated by
anti-unifying all subexpressions. As the result, we would see both specific as well as general
notation usage.

Given practical limitations, a feasible algorithm for generating interesting patterns of

expressions is an open problem.

7.2 Writing Order of Expressions

An interesting direction would be to explore some common symbol writing orders in the
mathematical expressions. The order in which symbols are written is not random: There
are some orders that are more likely than others. This study would be useful for analyzing
and recognizing handwritten mathematical expressions in several ways. First, the symbols
could be further be weighted to the ones that are expected to be appearing next. Second,
the two-dimensional relationships of next symbols would be anticipated.

Generally, the mathematical expressions are written from left to right in languages that
based on Latin alphabets. In two-dimensional constructs, there may be a certain popular
order that many people would write symbols. These orders should be dependent on indi-
viduals’ preferences. The choice of such symbol writing order is apparent even in simple ex-
pressions. A simple example is an one-line mathematical expressions such as sin(x) + cos(z).

In languages that are written from left to right, we may assume that people would generally
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write sin(x) before writing cos(z). Depending on individual’s preferences, one may write
the parenthesis before writing « in sin(z). We can see that the expression is not necessarily
written from left to right always.

Determining the symbol writing order of the two-dimensional constructs is even more
complicated than working on one-line expressions. For example, when writing the definition

of the harmonic series

| =

o9
k=1

the summation sign Y is usually written first. After this, £ = 1 and oo are written below

1
k

and above the summation sign respectively there. = is finally written. Within % there may
be more than one writing order. One may write the fraction bar first, followed by 1 and k.
Others may write the parts of the fraction the from top down. Many possible writing orders
can be enumerated in two-dimensional mathematical expressions. Some of them are more
common than others, however.

When designing a mathematical expressions recognizer for all mathematicians around
this world, it is not always enough to consider only expressions that are generally written
from left to right. In some Arabic countries, mathematical expressions are written from right
to left [21]. Processing this kind of mathematical expressions requires additional care.

An in-order traversal of MathML expression tree usually yields a reasonably common
writing order. This order may not be the most desirable for all mathematicians: Other

writing orders require different tree traversal orders of the MathML expression. Consider

the expression Y -, + in MathML:

<math>
<munderover>

<mo>&sum; </mo>

<mrow>
<mi>k</mi>
<mo>=</mo>
<mn>1</mn>

</mrow>
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<mo>&infin;</mo>
</munderover>
<mfrac>
<mn>1</mn>
<mi>k</mi>
</mfrac>
</math>

In this expression, we may anticipate that the underscript and the overscript will be writ-
ten after the summation sign is written. This assumption is consistent with the design of
Presentation MathML. The fraction part of the expression alone may be written in several
different orders.

Realizing the multiple writing order of the mathematical expressions, we first consider
the writing order of constructs associated with each non-leaf Presentation MathML element.
Enumerating the common writing orders is straight-forward. From observation, we can

enumerate multiple writing order of many constructs such as
e <mroot> (root): root, base, index or root, index, base or base, root, index

e <mfenced> (expression inside pair of fences): open parenthesis, expression, close paren-

thesis or expression, open parenthesis, close parenthesis
e <mtable> (matrix): row or column

We can thus use a database of mathematical expressions to construct a Markov chain or

other probabilistic model to predict next symbol weights.
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Chapter 8

Conclusion

Development of powerful mathematical software is increasingly dependent on the models of
expression forms. Currently, this knowledge is being hard-coded in the mathematical soft-
ware packages’ logic based on the experience and preferences of software designers. This
design methodology is problematic as the mathematical software packages are used by a di-
verse population of users. This model is needed, for example, when expressions are simplified
in symbolic computation or when handwritten mathematical expressions are processed by a

handwriting recognizer.

Our initial motivation to study the forms of mathematical expression was to provide
empirical information for a recognizer for handwritten mathematical expressions. Under-
standing the success of natural language handwriting recognition, we observe that their
success relies partially on the contextual database information to filter out inadmissible
results. There has been no such approach for mathematics yet. We believe that the knowl-
edge of common forms of mathematics are needed when analyzing handwriting input of
mathematics. In this work, we have investigated ways to describe and collect the forms
of mathematical expressions in a format that should be useful for recognizing handwritten

mathematical expressions.

To study this problem, we collected the mathematical articles from the arXiv server that
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were submitted from 2000 to 2004. The articles are sorted according to their Mathematical
Subject Classification (2000) assigned by their authors. This database provides us with
notations actively used in practice. We analyzed the expressions and discovered that each
classification has some particular pattern of symbol and expression usage.

Exploring the framework for a mathematical expression dictionary, as well as for other
components of the recognizer, is an ongoing process. We continue to investigate this topic.
Two possible research directions can be extended from this study. One direction is to generate
patterns of expressions by anti-unification. Another direction is to build Markov chains or
other probabilistic models to keep track of some popular order of symbols in the written
mathematical expressions.

Studying forms of the mathematical expressions is complex because of the structure of
mathematical notation. Modern mathematical notation is the result of hundreds of years
of evolving practice, and resembles a combination of writing and drawing. Mathematicians
rely on the properties of mathematical expressions and various notational conventions to
provide a brief but precise representation of their ideas. The electronic representation of

mathematical expressions is no less complex than these mathematical notations.
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Appendix A
Canonicalizing MathML

These tables describe the changes that should be made to normalize the MathML elements.
We have two kinds of operations: Some attributes of an element may be deleted, the expres-
sion tree rooted by the current element may be transformed. Both of these kind of operations
are indicated in the tables.

Token Elements

Element |Action (Attributes) Action (Transformation)
<mi> Keep mathvariant if not default None
(Identifier)
<mn> None None
(Number)
<mo> Keep mathvariant if not default None
(Operator)
<mtext> Keep mathvariant if not default None
(Text)
<mspace> |N/A Eliminate element and its children
(Space)
<ms> Keep lquote and rquote if not default | None
(String Literal)
<mglyph> Keep index None
(Glyph)

Note: Keep attributes style, fontstyle and fontfamily for all token elements.
Eliminate all attributes unless specified.

Table Elements

Element Action (Attributes) Action (Transformation)
<mtable> Keep rowlines if not default None
(Table) Keep columnlines if not default
Keep frame if not default
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<mtr> None None
(Row in Table)
<mlabeledtr> |None None
(Labeled Row
in Table)
<mtd> None None
(Entry in Table)
<maligngroup> |None Eliminate element
(Alignment Groups)
<malignmark> None Eliminate element
(Alignment Marker)

General Layout Schemata

Sub-Expressions)

Element Action (Attributes) Action (Transformation)
<mrow> None If only one child is present, eliminate
(Horizontally element but keep child
Grouped If first and last children are parenthesis,

change element to <mfenced> and keep
all non-parenthesis and non-separator
children

(Enclose Expression
Inside Notation

<mfrac> Keep linethickness if equals 0 |None
(Fraction) Keep bevelled if equals true
<msqrt> None None
(Squgre Root)
<mroot> None None
(Root)
<mstyle> None Eliminate element but preserve all
(Style Change) children
<merror> None Eliminate element and its children
(Error Message)
<mphantom> None Eliminate element and its children
(Invisible
Sub-Expression)
<mfenced> Keep open and close if None
(Expression not default (namely “(” and “)”)
inside Pair of
Fences
<menclose> Keep notation if equals longdiv |None

<msub> None None
(Subscript)
<msup> None None
(Superscript)
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(Prescripts and
Tensor Indices)

<msubup> None None
(Subscript—
Superscript Pair)
<munder> None None
(Underscript)
<mover> None None
(Overscript)
<munderover> |None None
(Underscript—
Overscript pair
<mmultiscripts> |None Change to <msub> or <msup>

if only 3 children present and
<none> is the second or third child
respectively

Note: Eliminate all attributes unless specified.

Other MathML Elements

(Bind Action
to Sub-Expression)

Element Action (Attributes)|Action (Transformation)
<math> None Change to <mrow>
<maction> None Eliminate element but keep all children
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Appendix B

Frequency of All Identifiers

Total number of identifiers in classifications

(Class. # | Class. # || Class. # || Class. #
all 58,803,675 20 |3,573,248| 44 128,774| 170 323,947
00 19,175| 22 1,881,641 45 93,501 74 160,897
01 58,551 26 497,628| 46 |3,761,154| 76 188,127

03 683,090 28 373,478\ 47 1,713,442\ 78 49,682
05 | 3,126,409| 30 932,412\ 49 479,327\ 80 21,593
06 434,009 31 207,413 | 51 385,913 | 81 (2,043,047
08 133,207|| 32 |2,612,264| 52 943,657 | 82 1,039,955
11 | 3,976,630|| 33 |1,147,395| 53 |5,420,074| 83 146,672
12 382,728 | 34 946,538 | 54 486,400\ 85 24,413
13 1,967,319| 35 |[2,788,136| 55 |1,938,087| 86 41,038
14 | 8,151,585| 37 |2,282,682| 57 |4,133,025| 90 177,566
15 709,419] 39 179,399 58 |3,358,438| 91 81,311
16 | 3,078,800 40 58,828 60 |2,979,937| 92 75,365
17 | 2,822,240 41 232,165\ 62 286,589 93 265,603
18 1,594,633| 42 966,795| 65 473,674\ 94 318,699
19 884,973\ 43 438,258 || 68 561,062| 97 8,343

Note:

The table given in the following pages gives the frequency of characters appearing in single
character identifiers. The Unicode value of the character is given, as well as a representative
glyph. The columns of the table correspond to the MR subject classifications. The entries
give the number of times the character occurs per million single-character identifiers in
documents in the given classification.
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[Ucode[Id[|  all] 00] 01] 03] o05] o06] o8] 11| 12] 13] 14] 15[ 16]

0041 | A [[22,791| 18,670] 17,318 29,845 10,907 | 28,252 | 54,208 | 19,107 | 26,230 | 33,397 | 20,381 | 50,503 | 49,242
0042 | B |[ 12,620 | 20,704| 8,573 | 15,002 | 13,286 | 14,075 | 19,030 | 10,300 | 10,372 | 11,314 | 11,649 | 23,440 | 17,746
0043 | C |[16,915| 9,022| 19,504 | 17,107 | 12,139 | 16,022 | 17,003 | 11,387 | 15,198 | 15,708 | 20,535 | 18,543 | 22,654
0044 | D |[ 11,488 | 3,598 | 6,421 9,411| 8,964 | 8,283 | 11,508 | 12,056 | 9,811 | 13,164 | 15,558 | 8,258 | 11,662
0045 | E || 11,566 | 15,645| 6,455 | 9,421 | 7,646 | 8,290 | 5,457 | 11,714 |10,652 | 11,123 | 18,051 | 6,907 |11,174
0046 | F || 13,014| 3,441| O,171]16,773 12,212 |16,810| 8,550 | 16,524 | 22,303 | 15,233 | 17,051 | 9,651 | 13,058
0047 | G || 16,074 | 10,051 | 13,492 | 21,083 19,232 | 15,474 | 25,531 | 19,620 | 22,608 | 13,301 | 18,560 | 7,766 | 16,026
0048 | H |[15,192| 5,8093| 9,222 |11,452| 9,388 | 10,640 | 17,048 | 12,238 | 19,489 | 15,646 | 19,201 | 7,403 | 23,736
0049 | I || 8,999| 2,868| 9,000| 7,524| 7,660 13,048 | 5,232 | 6,400 6,989 | 31,208 | 10,940 | 13,871 | 10,147
004A | J || 5,510 2,190 4,030| 3,551| 2,735| 5,382 | 1,538 3,838 | 3,365 | 9,935 | 5,840 | 4,684 | 4,585
004B | K |[11,219| 4,119| 4,457 |15,144| 7,369 | 8,566 | 11,538 | 18,905 | 34,060 | 13,619 | 13,649 | 6,718 | 9,771
004C | L |[ 14,728 | 20,547 | 9,683 |13,280| 9,820 | 20,001 | 7,904 | 15,921 | 14,861 | 11,144 | 15,611 | 7,325 | 12,067
004D | M || 18,135| 6,049 15,610 17,256 | 12,128 | 15,808 | 18,662 | 12,390 | 19,977 | 24,683 | 15,925 | 14,651 | 25,088
004E | N |[12,492| 13,715| 6,695| 7,738| 9,179 | 6,861 | 7,874 | 15,537 | 12,525 | 10,568 | 11,041 | 22,522 | 11,417
004F | O || 4,779| 4,015| 5,584 3,819 2,133 | 2,520 | 6,508 | 7,701 | 4,528 | 5,593 | 10,771 | 2,702 | 4,272
0050 | P |[ 12,839 | 26,492 | 15,268 | 14,582 | 15,475 | 23,008 | 9,669 | 13,479 | 14,482 | 14,206 | 16,183 | 15,790 | 11,220
0051 | Q| 6,167| 13,663| 5,345| 5,134| 5,672 | 8,412| 4,930| 7,050 | 6,414 | 7,378 | 6,812 | 8,188 | 6,934
0052 | R || 11,874 13,872| 8,983 | 9,490 9,800 | 9,437 | 7,041| 9,807 | 8,525 |41,019 |12,437 | 9,127 | 23,701
0053 | S || 16,487 | 17,092 15,080 | 17,122 | 16,680 | 26,414 | 13,002 | 15,232 | 12,018 | 20,849 | 20,198 | 16,933 | 10,541
0054 | T |[14,576| 5,684| 15,542 15,605 13,141 | 10,280 | 15,472 | 14,126 | 17,461 | 13,766 | 12,801 | 11,740 | 13,137
0055 | U || 8,596| 2,138| 8,710|11,916| 4,514 | 6,264 18,947 | 6,199 6,495 | 6,504 | 8,778 | 7,071 | 8,960
0056 | V || 11,246 | 14,758 | 12,680 | 12,004 | 8,862 | 7,433 | 22,506 | 9,366 | 11,684 | 11,143 | 14,539 | 10,187 | 14,352
0057 |W || 7,070 21,121| 8,317 5,833| 4,570 3,557 | 18,962 | 6,352 | 4,100 | 4,326 | 9,394 | 5,029 | 5,581
0058 | X || 23,369 | 10,065 | 15,285 | 33,862 | 13,863 | 15,382 | 20,998 | 19,535 | 21,874 | 23,401 | 41,710 | 16,393 | 20,462
0059 |Y || 8,125 625| 3,347| 9,018 | 4,532| 6,112] 5,517 | 6,340 | 8,857 | 8,975 | 14,532 | 4,530 | 6,590
005A | Z || 5,719| 7,500 5,328 5,880 | 3,087 | 2,663 | 3,385| 6,402 | 6,302 | 6,644 | 9,687 | 5,490 | 4,365
0061 | a || 21,435| 10,951 | 30,8906 | 22,030 | 26,377 | 40,096 | 42,054 | 25,301 | 27,348 | 24,600 | 19,235 | 31,573 | 28,544
0062 | b |[ 12,003 | 11,525| 19,128 15,270 | 17,860 | 24,084 | 10,488 | 11,867 | 12,499 | 10,088 | 11,012 | 14,012 | 15,153
0063 | ¢ |[12,106| 9,647 | 16,464 | 14,586 | 14,053 | 16,001 | 9,368 | 12,383 | 13,171 | 12,436 | 11,635 | 12,332 | 12,356
0064 | d || 19,457 | 28,265| 13,150 10,578 | 19,513 | 14,220 | 8,182 | 22,302 | 17,492 | 25,804 | 21,690 | 18,830 | 13,357
0065 | e || 11,846 25,971| 5,802| 6,092 12,308 | 9,693 | 6,006 | 9,675 | 9,501 |12,512 | 10,492 | 12,656 | 13,103
0066 | f || 18,235 12,046 | 29,820 | 22,671 | 11,679 | 19,564 | 34,397 | 18,126 | 22,901 | 21,125 | 18,560 | 15,660 | 16,583
0067 | g || 14,992 7,353 | 18,565 |10,104| 6,814 | 10,762 | 17,754 | 13,683 | 11,627 | 10,253 | 14,459 | 7,920 | 15,935
0068 | h || 10,486 | 15,488 | 9,154 10,369 | 7,382 | 8,396 | 6,478 |10,550 | 8,993 | 9,347 | 9,951 | 6,323 |11,001
0069 | 4 || 43,280 34,106 | 20,050 | 51,565 | 62,421 | 50,078 | 41,319 | 35,100 | 45,470 | 54,512 | 47,977 | 56,491 | 50,494
006A | j || 23,038 | 15,384 | 15,217 | 18,062 | 33,300 | 20,044 | 14,045 | 21,153 | 20,116 | 22,494 | 10,761 | 34,674 | 22,640
006B | k || 32,060 | 37,235| 23,757 | 24,374 | 46,461 | 30,762 | 23,032 | 38,230 | 30,238 | 29,664 | 28,545 | 40,290 | 31,220
006C | I || 9,478| 15,332| 3,193 | 6,046 9,252 | 7,548 | 8,850 | 10,130 | 10,621 | 7,634 |10,064 | 10,501 | 9,271
006D | m || 19,263 | 36,818 | 18,155 | 19,893 | 26,007 | 16,087 | 17,754 | 23,642 | 18,151 | 26,611 | 20,628 | 24,118 | 19,460
006E | n || 48,150 | 109,882 | 54,140 | 48,239 | 82,791 | 54,630 | 62,000 | 58,186 | 50,722 | 47,991 | 39,798 | 58,160 | 43,319
006F | o || 2,340 156 444 2,168 1,740 2,039| 4,466 | 2,175| 2,197 | 2,155 | 2,541 1,715| 3,395
0070 | p || 22,832 18,409| 21,895 | 26,292 | 21,758 | 28,517 | 17,649 | 40,302 | 29,441 | 21,899 | 25,155 | 21,511 | 20,186
0071 | q || 14,838 | 10,638 | 14,158 | 11,385 | 24,663 | 13,656 | 9,976 | 21,797 | 18,143 | 13,879 | 12,663 | 14,679 | 13,935
0072 | r |[17,248| 5,528 | 15,720 | 12,472 | 23,921 | 13,052 | 9,526 | 19,605 | 20,139 | 20,283 | 19,591 | 27,780 | 16,394
0073 | s || 17,659 | 26,284 | 11,186 | 14,203 | 18,566 | 12,665 | 17,048 | 21,319 | 12,141 | 14,526 | 15,829 | 15,993 | 13,004
0074 | ¢ || 25,967 | 15,749 | 44,012 | 15,693 | 24,432 | 16,202 | 9,579 | 19,654 | 19,622 | 23,459 | 19,367 | 21,554 | 19,831
0075 | w || 13,660 4,641| 13,372| 9,234 11,562 | 16,030 | 13,189 | 10,201 | 8,886 | 10,205 | 9,144 | 10,207 | 10,457
0076 | v |[12,078| 9,543| 6,148 8,780 16,218 | 17,999 | 10,900 | 14,380 | 11,809 | 9,340 | 10,521 | 10,736 | 10,508
0077 |w || 8,585| 16,792| 18,821 5,024 10,298 | 11,028 | 9,391 | 7,880 | 5,063 | 5,554 | 8,124 | 6,713 | 6,865
0078 | x || 36,240 | 58,200 | 105,258 | 41,042 | 40,264 | 53,286 | 40,508 | 35,294 | 49,011 | 35,823 | 26,603 | 34,975 | 31,920
0079 | y |[ 13,341 21,538 | 34,200 | 16,764 | 13,274 | 29,262 | 18,947 | 12,880 | 17,991 | 13,933 | 11,058 | 11,884 | 12,410
007A | z || 13,719 | 17,157 | 16,635 8,322 10,753 | 9,541 | 9,541 | 13,333 | 16,246 | 8,283 10,000 | 13,909 | 6,771
0393 | T || 5655| 3,441| 3,706| 6,543| 3,727 | 1,769| 1,238 6,507 | 3,420 | 3,132 | 5,483 | 2,946 | 4,268
0394 | A | 4,933 2,033 3,057| 3,400| 5,672 10,197 | 2,552 | 3,226 | 4,337 | 5,986 | 5,548 | 2,471 | 7,003
0398 | © || 1,018 104 85| 1,258| 576| 1,509] 8,065| 514| 229| 391 1,016| 590 1,101
039B | A || 3,655 52| 2,220| 2,021| 2,536| 2,820| 983 3,605| 1,447 2,140 | 2,790 3,292 | 6,922
030E | = 331 0 0| 216| 204 69 60| 269 15| 181| 304| 228| 274
03A0 | 11 993 | 3,650 2,749| 2,217| 814| 1,002| 1,313| 744| 1,157| 379| 906| 647| 730
03A3 | = || 3,084 0| 2,459 2,821 1,444| 1,032| 848 1,278| 1,452| 1,219 3,663 | 1,793 | 1,882
03A5 | T 170 0 0| 226 96 80 97| 114| 300 21 90| 104| 129
03A6 | @ || 2,844| 3,063 905 | 2,657 | 1,880 2,57 | 8,152 | 2,129| 2,155 | 1,212 | 2,317 2,806 | 2,282
03A8 | U || 1,260 0| 3,045| 1,299| 809| 1,504| 1,584| 812| 342| 407| 898| 959| 943
03A9 | Q|| 4,227 4,328 4,730| 4,999 2,279 2,412 | 1,171 2,301 2,601 | 2,100 | 3,349 | 1,791 | 3,065
03B1 | « || 15,943 | 29,726 | 10,691 |24,604 | 14,704 | 13,027 | 18,047 | 12,774 | 15,261 | 9,288 | 12,132 12,115 | 17,023
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[Ucode[Id[|  all] 00] 01] 03] o05] o06] o8] 11| 12] 13] 14] 15[ 16]

03B2 | B || 7,401 4,276] 10,332 |11,305] 7,106| 6,647 ]10,052| 6,178 6,231 | 4,666 ] 5,200 | 6,182 8,546
03B3 |~ || 7,351| 3,598| 5,397 |10,196| 5,305| 5,810| 5,810 6,507 | 8,313 | 2,959 | 5,298 | 5,147 | 5,566
03B4 | 0 || 6,064 2,138| 4,338 7,122| 4,251 | 2,552| 4,630 | 4,650 | 4,190 | 3,612 | 3,888 | 3,886 | 4,554
03B5 | ¢ || 7,787 2,190| 9,342| 3,754 | 5,461 | 4,131| 2,800 | 5,028 | 5,196 | 2,926 | 3,361 | 6,482 | 5,574
03B6 | ¢ || 2,246 2,972| 1,571| 1,838| 1,721| 3,479| 2,154 | 4,334 | 1,950 | 384 | 1,445 2,505 | 1,546
03B7 | n || 4,134 460| 3,142| 3,209 2,732| 2,200 3,220 | 3,010 1,627 | 1,180 2,748 | 1,798 | 2,666
03B8 | 0 || 4,755| 18,930| 2,732| 4,694| 3,525 | 2,467 | 1,238 | 3,696 | 2,223 | 1,507 | 2,424 | 4,747 | 2,317
03B9 | ¢ 386 208 614| 592| 225| 341| 855| 77| 1,118| 539| 006| 386 1,282
03BA | x || 1,979 0 751 | 13,285 | 1,296 2,128 | 4,158 | 1,640| 1,842| 732 1,232| 1,172| 983
03BB | X |[12,310| 4,603 | 23,210 8,528 17,126 | 8,444 | 8,003 | 9,172 | 8,930 | 6,241 | 9,178 | 14,325 | 9,412
03BC | 1 || 8,623| 2,033] 6,600| 9,828 9,751 | 5,896 | 8,678 | 6,467 | 6,398 | 4,861 | 6,621 11,328 | 5,068
03BD | v || 4,759| 1,877| 4,508| 7,206| 4,787| 2,940 6,155| 4,152 | 2,030 | 6,180 | 4,201 | 5,242 | 2,590
03BE | € || 5,563 0| 5,567| 5,997 2,549 2,564 | 2,402 | 3,076 | 4,345 | 1,214 | 2,914 | 3,347 | 2,608
03C0 | = || 8,756| 9,752| 8,385| 6,002| 8,676| 5,234| 5,652 |11,348 | 6,580 | 4,085 | 8,801 | 9,581 | 6,772
03C1 | p || 5,657| 4,015| 2,903| 2,610| 4,232| 5,294| 3,535| 6,740 3,851 | 2,439 | 4,077 | 5,573 | 4,015
03C2 | < 52 0 68 13 31| 822 0 9 0 0 25 38 12
03C3 | o || 8,165| 9,335| 3,206| 6,463 | 9,808 | 8,771| 6,921 | 7,303 | 9,283 | 6,209 | 8,790 | 10,180 | 8,919
03C4 | 7 || 6,388 2,972| 3,757 | 4,099| 5,495| 4,007 | 2,312| 5,641 | 3,501 | 4,674 | 5,636 | 4,819 5,062
03C5 | v 123 0 68 58 64 82 0 21| 263| 166 98 11 50
03C6 | ¢ || 5,855| 6,414| b5,687| 7,635| 3,673| 3,663| 2,012| 5,048 | 3,810 | 5,047 | 4,859 | 4,244 | 3,929
03C7 | x || 2,607| 3,702 1,520| 1,188 1,714| 1,027| 2,011 | 4,422 3,166 | 828 2,475| 871| 3,030
03C8 | v || 4,253 5,475| 6,720| 3,315| 3,126| 2,808 | 4,541 | 3,747 | 1,651 3,052 | 3,044 | 1,995 | 3,071
03C9 | w || 6,102 3,024| 2,134|18,015| 4,818 5,700 | 4,331 | 4,387 | 5,016 | 3,115 | 4,873 | 3,118 | 2,714
03D1 | 0 250 625 17| 168 199 27 97| 238 18] 102| 195| 245| 193
03D5 | & || 4,558| 1,251| 1,468 5,808 | 1,807 | 4,965| 8,640 3,486 | 3,446 | 4,790 | 3,851 | 3,745 | 4,630
03D6 | = 183 0 0 51| 140 23 0| 308] 261 68| 211 57 360
03F1 | o 266 0| 1,127 360 115 2 75| 143 39| 134| 188 56| 327
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[Ucode[Id]] 17] 18] 19] 20] 22[ 26] 28] 30] 31] 32] 33] 34| 35]

0041 | A || 24,327 | 48,555 | 37,080 | 22,007 | 20,969 | 15,133 | 22,595 | 15,606 | 16,214 | 18,578 | 15,408 | 16,300 | 13,242
0042 | B || 11,849 17,756 | 19,115 | 13,730 | 11,468 | 7,654 | 15,837 | 9,554 | 13,374 | 9,727 | 6,403 | 8,001 | 9,631
0043 | C || 9,835 | 29,275 | 26,348 | 13,844 | 16,013 | 13,481 | 12,080 | 13,167 | 16,146 | 18,204 | 8,163 | 12,390 | 17,450
0044 | D || 8,778 [ 13,789 | 14,296 | 8,806 | 7,754 | 7,807 | 7,973 |13,169 | 22,534 | 15,761 | 5,522 |11,123 | 10,809
0045 | E || 11,207 | 13,302 | 18,085 | 8,763 10,151 | 6,516 | 9,033 | 9,263 | 10,095 |12,932 | 7,727 | 7,791 | 7,076
0046 | F || 9,574 21,016 | 17,781 | 13,603 | 13,101 | 11,922 | 13,920 | 10,721 | 7,434 | 14,006 | 6,426 10,645 | 7,678
0047 | G || 12,350 | 24,960 | 36,588 | 34,953 | 40,585 | 6,012 | 21,096 | 9,807 | 6,286 | 12,396 | 5,325 | 8,700 | 5,466
0048 | H || 10,438 | 16,386 | 22,204 | 17,583 | 18,763 | 8,337 | 10,455 | 11,571 | 10,471 | 15,994 | 8,503 | 13,738 | 13,575
0049 | I || 7,317 10,612 8,186 | 6,044 | 6,149 | 9,058 | 7,711 | 5,086 | 6,961 | 9,336 | 4,730 | 9,207 | 8,280
004A | J || 6,001 | 4,138 2,734| 4,607 | 6,162 | 2,841 | 4,150 | 3,577 | 2,347 | 9,047 | 2,263 | 3,426 3,795
004B | K || 7,390 13,388 | 28,561 | 11,473 | 12,895 | 5,910 | 11,864 | 9,529 | 14,864 | 9,451 | 3,749 | 7,281 8,020
004C | L ||17,076 | 13,284 | 11,007 | 14,631 | 17,098 [ 10,771 | 11,023 | 10,197 | 10,058 | 13,683 | 9,198 | 12,449 | 21,094
004D | M || 15,621 | 27,063 | 21,677 | 14,142 | 18,451 | 11,072 | 11,039 | 11,418 | 10,225 | 20,618 | 6,534 | 12,295 | 11,497
004E | N |[ 11,174 | 9,896 | 10,461 | 11,377 | 11,751 | 8,287 | 14,164 | 11,016 | 5,650 | 11,366 | 11,801 | 10,217 | 13,906
004F | O || 3,091| 6,345 | 3,843 | 3,600 5,222 2,142 | 1,421 | 3,674 | 2,463 | 6,588 | 1,470 3,791 3,275
0050 | P || 9,945 | 14,550 | 12,960 | 13,982 | 15,353 | 10,393 | 10,005 | 14,626 | 10,010 | 12,204 | 8,153 | 9,214 | 8,286
0051 | Q|| 3,997 | 6,395| 4,966| 5,961 | 6,837 | 5,046 | 4,905| 8,795 |12,193 | 5,467 | 3,066 | 6,034| 5,505
0052 | R || 11,226 | 18,088 | 16,592 | 12,725 | 9,250 | 7,626 | 12,067 | 13,124 | 11,542 | 8,022 | 5,147 | 9,554 | 12,421
0053 | S || 10,504 [ 20,667 | 19,573 | 18,849 | 15,300 | 7,991 | 15,427 | 16,516 | 8,085 | 16,938 | 6,775 | 10,784 | 10,344
0054 | T || 10,506 | 15,903 | 14,911 | 13,533 | 13,430 | 9,143 | 18,250 | 8,568 | 6,137 | 13,768 | 6,675 | 11,190 | 14,333
0055 | U || 12,293 [ 11,947 | 9,863 | 8,926 12,246 | 7,473 | 8,602 | 8,001 | 9,613 |10,884 | 3,855 6,486 | 6,240
0056 | V || 18,037 | 14,370 | 11,108 | 12,084 | 15,000 | 6,106 | 6,361 | 7,975 | 6,393 |11,870| 5,590 | 9,326 | 7,468
0057 |W || 9,005| 6,208 7,751 | 9,496 |10,851| 3,578 | 3,630 | 6,730 | 4,941 7,958 | 3,873 | 6,333 | 4,863
0058 | X || 15,192 | 37,634 | 33,733 | 21,662 | 23,580 | 14,550 | 22,606 | 8,622 | 9,377 | 30,680 | 5,391 12,972 | 9,011
0059 | Y || 9,285 12,673 | 11,257 | 6,649 | 7,084 | 4,929 5,333 | 4,830 | 2,246 | 8,686 | 1,965 | 6,680 3,286
005A | Z || 4,599 | 6,756 | 6,481 | 5,447 | 6,577 | 2,475| 2,801 | 4,461 | 1,856 | 7,125| 2,066 | 4,341 2,961
0061 | a || 33,182 | 19,366 | 19,924 | 25,077 | 20,724 | 34,718 | 18,590 | 19,020 | 14,246 | 17,872 | 42,289 | 25,471 | 15,031
0062 | b || 16,412 | 11,304 | 10,522 | 13,624 | 9,452 |24,134 | 9,497 |11,183 | 8,591 | 9,398 | 24,000 | 11,748 | 9,430
0063 | ¢ || 11,519 | 10,076 | 10,869 | 12,659 | 10,382 | 11,894 | 8,001 |11,010| 9,102 | 11,362 | 17,463 | 13,607 | 9,086
0064 | d || 15,569 | 16,137 | 12,446 | 14,860 | 16,560 | 21,224 | 21,682 | 18,522 | 29,583 | 20,417 | 17,969 | 22,817 | 24,005
0065 | e || 18,781 | 8,978 | 11,318 12,787 | 15,665 | 11,052 | 6,565 | 13,775 | 9,469 | 10,458 | 13,460 | 10,563 | 9,033
0066 | f || 12,659 | 25,201 | 17,044 | 13,807 | 17,262 | 42,923 | 21,358 | 27,124 | 18,788 | 25,714 | 12,952 | 16,756 | 15,215
0067 | g || 18,044 14,663 | 12,709 | 16,802 | 23,066 | 14,894 | 14,067 | 17,508 | 8,004 | 15,065 | 9,366 | 13,044 | 10,933
0068 | R || 12,568 | 8,336 8,807 | 9,507 | 9,950 | 9,245 | 8,763 12,501 | 19,304 | 11,760 | 8,197 | 10,929 | 12,302
0069 | @ || 61,513 44,070 | 39,716 | 48,455 | 31,489 | 58,157 | 33,450 | 27,603 | 23,797 | 38,178 | 46,733 | 33,036 | 28,041
006A | j |/ 30,250 | 18,857 | 15,539 | 21,451 | 15,104 | 24,787 | 23,672 | 22,741 | 24,072 | 26,949 | 36,562 | 24,150 | 24,968
0068 | k || 33,828 | 24,137 | 27,876 | 30,079 | 22,263 | 32,335 | 41,571 | 32,071 | 28,045 | 31,648 | 50,122 | 35,175 | 20,924
006C | 1 ||14,241| 7,532 7,801 9,922 8,053 | 4,244 | 6,822 | 9,257 | 7,747 | 9,246 | 12,951 |11,587 | 8,037
006D | m || 23,670 | 17,110 | 15,941 | 19,269 | 14,339 | 28,012 | 20,630 | 19,002 | 12,106 | 19,686 | 27,263 | 19,788 | 13,700
006E | n || 43,025 | 41,926 | 55,036 | 47,242 | 33,000 | 61,469 | 64,263 | 60,146 | 40,412 | 38,218 | 73,739 | 41,190 | 35,705
006F | o || 1,747 5,480 | 3,334 | 2,251 | 2,464 | 1,103| 1,170| 1,620 | 1,851 | 2,201| 854 2,598 | 1,941
0070 | p || 19,416 | 21,329 | 26,360 | 22,702 | 20,670 | 28,457 | 15,934 | 15,465 | 21,859 | 22,223 | 19,097 | 17,039 | 19,107
0071 | q || 24,345 10,677 | 11,521 | 17,880 | 11,915 | 9,372 | 10,003 | 9,248 | 10,688 | 12,360 | 62,139 | 14,409 | 10,380
0072 | r || 19,470 | 16,030 | 14,933 | 17,352 | 15,345 | 11,603 | 19,698 | 17,922 | 25,567 | 16,708 | 20,157 | 13,508 | 16,834
0073 | s || 18,604 | 15,632 | 15,837 | 19,530 | 19,174 | 18,558 | 15,679 | 13,223 | 12,839 | 15,594 | 21,162 | 20,433 | 25,234
0074 | ¢ || 17,479 | 15,534 | 20,016 | 20,304 | 18,170 | 34,380 | 25,607 | 24,506 | 23,057 | 21,604 | 26,011 | 47,794 | 49,859
0075 | w || 14,410| 9,380 9,324 | 12,590 | 12,920 | 11,160 | 11,331 | 13,805 | 24,530 | 14,322 | 13,267 | 20,699 | 39,841
0076 | v || 14,976 | 7,246 10,396 | 15,572 | 12,257 | 8,400 | 8,659 | 10,450 | 8,668 |10,204 | 8,721 |10,328 | 16,820
0077 | w || 11,603 | 3,727 7,618 13,778 | 10,053 | 7,374 | 6,294 |14,579 | 13,441 | 10,208 | 7,251 | 6,862 | 11,562
0078 | = || 28,157 | 26,500 | 21,572 | 33,714 | 29,324 | 72,272 | 53,513 | 35,018 | 58,093 | 28,140 | 48,183 | 58,147 | 51,773
0079 | y || 10,953 [ 11,500 | 8,074 | 13,818 | 10,100 | 23,622 | 14,996 | 14,939 | 21,633 | 12,444 | 17,812 | 24,950 | 15,920
007A | z || 14,237 | 5,399 | 6,286 | 9,405 | 12,511 | 15,194 | 10,584 | 53,614 | 34,800 | 27,203 | 32,188 | 22,869 | 14,459
0393 | T || 3,948 5,006] 8,219| 9,000| 8,659 | 4,905| 5,743 | 9,421 | 7,931| 5,480 | 5,246 | 3,627 | 3,880
0394 | A || 5,559 | 6,957| 5,526 | 5,340 5,633 | 6,328 3,105| 4,500 | 6,354 | 5,310 3,737 | 2,742 5,165
0398 | © || 1,967| 81r| 441| 719]| 3,139| 614| 484| 1,070| 337| 1,413| 688| 1,320| 471
039B | A || 6,207| 4,328 | 2,041 | 4,434 6,014 | 1,585 | 3,049 | 2,392 | 6,036 | 2,108 | 2,422 | 3,677 | 3,224
030E | = 384| 368| 145| 616| 906| 2r7| 321| 451 67| 318| 4b4| 387| 234
03A0 |11 || 1,103| 861| 958| 1,407| 1,324| 876| 937| 915| 819| 798| 316| 717] 1,353
03A3 | = || 1,326 | 4,369| 1,835| 2,500 2,533 | 395| 2,374| 2,617 1,311| 3,546 1,174 | 1,888 2,217
03A5 | T 98] 192 71| 190| 341 10| 195| 495 72| 279 25| 213| 149
03A6 | @ || 2,380 | 3,258| 1,925| 2,619 3,134 | 3,472 | 1,668 | 4,256 | 4,324| 2,850 | 2,454 | 2,730 2,430
03A8 | U || 1,140| 903| 965| 1,000] 1,316| 665| 1,110| 2,252| 641| 1,416| 820| 1,285 1,770
03A9 | Q|| 2,412 3,286 3,261 3,247 4,685 10,900 | 5,440 | 7,983 |23,175| 6,134 | 1,659 | 4,771 |12,305
03B1 | « |[20,102 | 13,124 | 11,139 | 16,777 | 17,341 | 20,143 | 15,406 | 14,738 | 18,229 | 14,779 | 16,208 | 19,445 | 17,087
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[Ucode[Id]] 17] 18] 19] 20] 22[ 26] 28] 30] 31] 32] 33] 34| 35]

03B2 | B || 8,767] 6,977] 5,002] 8,179 7,022| 7,075|11,379| 8,262| 8,572 6,142| 8,989] 7,507 | 6,666
03B3 | ~ || 6,068| 6,636| 4,079 8,620| 9,170 8,996 | 9,807 |12,779| 6,638 | 6,995 | 8,121| 9,267 | 6,347
03B4 | 6 || 5,550| 4,581 | 3,847 | 4,630| 6,262 | 5,012 | 9,009 | 6,326 |11,831| 5,275 | 4,553 | 9,361 | 11,120
03B5 | ¢ || 5,493 5,073 | 4,447 | 4,646 6,023 | 9,756 | 15,802 | 9,654 | 10,269 | 7,162 | 4,818 | 14,918 | 20,740
03B6 | ¢ || 1,076 1,094| 1,752 1,905]| 1,897 | 1,446 | 1,992 10,125 | 4,575 | 4,755 | 4,253 | 2,750 | 2,641
03B7 | n || 3,614 2,998 3,236 2,900 | 4,398 | 2,460 | 5,151 | 3,154 | 2,036 | 4,758 | 3,220 3,361 6,901
03B8 | 0 || 5,407| 2,720 2,050 | 2,648 | 3,036 | 3,255 | 3,081 | 8,345 |10,635| 5,288 | 7,721| 7,999 | 6,746
03B9 | . 890 | 1,361| 877| 835| 1,522| 168 80| 313| 1,841| &79| 20| 144| 187
03BA | & || 1,413| 1,126] 775| 1,780| 2,217| 1,645| 1,638| 3,302 | 1,730 | 1,540 3,460 | 2,965 | 1,934
03BB | X || 19,260 6,454 | 7,878 | 14,956 | 19,354 | 14,910 | 16,806 | 11,651 | 8,538 | 10,081 | 19,783 | 20,039 | 20,180
03BC | 1 || 10,491 | 5,833 | 5,047 | 8,614 | 8,582 9,798 | 22,012 |10,533 | 10,934 | 7,963 | 10,624 | 11,188 | 10,356
03BD | v || 4,227 | 2,087| 1,937 3,462 6,618 | 3,279 8,013 | 7,820 | 9,097 | 6,747 | 5,241 3,936 | 6,561
03BE | € || 3,797| 2,476 | 3,022| 3,546 | 7,243 | 3,004 | 8,134 | 4,260 | 7,000| 4,618 | 3,465 | 5,975 | 15,154
03C0 | = || 6,439 | 7,687| 9,665 | 7,929 |14,571| 3,505 | 5,596 [12,372 | 7,723 | 8,631 | 8,867 | 8,966 5,065
03C1 | p || 4,685 | 3,354| 2,793 | 5,740| 7,403 | 5,634 | 6,551 | 9,491 | 9,068 | 6,222 | 3,965 | 5,261 | 6,356
03C2 | < 76| 240 0| 115| 284 0 45 18 0 12 19 16| 100
03C3 | o || 7,260 7,304| 8,977 | 9,581 | 9,382 | 4,485 10,072 | 7,864 | 7,328 | 6,790 | 5,870 | 7,780 7,830
03C4 | 7 || 4,825 5,404 6,742 | 5,865 | 7,483 | 3,034 | 4,504 | 6,331 | 6,764 | 4,756 | 8,620 | 8,967 | 7,423
03C5 | v 28| 108 15 55 9 30 0| 196 0| 107| 149 14 1
03C6 | © || 3,801 | 4,714| 4,666| 6,407 | 5,784 | 6,155 | 5,480 | 6,608 | 9,632 | 6,544 | 4,402 | 4,266 8,019
03C7 | x || 2,273 | 1,475| 2,038| 2,878 3,963| 594| 1,515| 1,561 | 2,887 | 2,690 | 1,546 | 1,798 3,345
03C8 | v || 3,337 | 3,566 3,054 | 2,702 | 4,474 | 2,377 3,427 | 5,066 | 7,593 | 4,475| 3,616 | 4,101 6,671
03C9 | w || 5,348 | 3,461 3,183 | 4,315| 7,279 | 3,705 11,039 | 6,156 | 5,790 | 7,597 | 4,431 10,821 6,808
03D1 | 0 252 151| 115| 115| 399| 116| 160| 447 38| 160] 173| 506] 253
03D5 | & || 4,501 | 3,048 3,932| 3,121 5,793 | 5,170 6,276 | 5,999 | 9,372 | 6,336 | 2,200 | 3,777 6,414
03D6 | = 295 71 2| 317|997 26 50 60 9| 233 130 31 53
03F1 | o 129 83 19 98| 241 74 0| 704| 433 475| 156 734| 671
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[Ucode[Id]] 37| 39] 40 41 42 43] 44| 45] 46] 47| 49] 51| 52]

0041 | A || 17,521 22,401 | 8,108 | 17,375 | 15,422 | 23,451 | 5,117 | 21,882 | 35,760 | 33,207 | 14,655 | 21,020 | 27,779
0042 | B || 11,202 | 9,409| 3,586 | 9,385 10,308 | 12,148 | 8,371 |12,910 | 16,394 | 15,433 | 11,526 | 13,378 | 13,031
0043 | C || 15,855 | 11,505 | 7,292 |12,004 | 17,372 | 14,121 | 12,844 | 20,759 | 20,723 | 17,563 | 14,130 | 17,164 | 16,686
0044 | D || 9,333 | 7,402 8,924 6,124 | 7,044 [10,263 | 7,439 | 9,261 | 9,802 | 9,344 | 10,948 [10,559 | 9,583
0045 | E || 7,865 | 5,490 5,167 | 7,809 9,214 13,683 | 7,392 | 5,830 | 16,850 | 13,745 | 9,123 | 8,351 | 9,235
0046 | F || 12,829 [ 11,716 3,722 | 9,316 8,868 |11,780| 8,386 | 5,657 | 11,463 | 10,191 | 10,096 | 10,652 | 17,160
0047 | G || 12,165 | 9,526 | 4,470 | 7,102| 7,038 |47,832| 7,804 | 9,026 | 19,223 | 11,166 | 7,322 | 14,959 | 15,488
0048 | H || 13,979 | 5,206 | 9,281 | 4,638 | 9,345 |14,575| 5,816 | 14,566 | 14,478 | 18,553 | 13,337 | 10,634 | 13,345
0049 | I || 9,158 | 7,787 2,498 | 8,420 12,552 | 4,955 | 9,178 | 13,347 | 10,092 | 10,214 | 7,172 | 6,071 |10,708
004A | J || 5,960 | 2,330| 1,631| 3,454 | 4,602 | 3,632 | 4,185 | 4,716 | 4,711 | 5,218 | 2,536 | 4,210 4,715
004B | K || 8,730 7,497 | 3,552| 8,394 | 7,843 11,488 |10,654 | 9,967 | 13,566 | 9,848 |16,216| 8,776 |12,714
004C | L || 13,200 | 11,583 | 15,298 | 13,589 | 21,056 | 23,520 | 12,347 | 23,272 | 13,528 | 16,255 | 15,553 | 12,057 | 12,650
004D | M || 15,955 [ 12,932 | 5,133 | 9,019 9,217 |12,264 | 5,187 | 12,074 | 17,748 | 13,071 | 16,047 | 13,396 | 15,711
004E | N |[13,625| 9,085 | 2,804 | 17,345 | 18,721 | 14,025 | 13,480 | 18,128 | 14,262 | 13,715 | 8,741 | 6,980 | 8,064
004F | O || 4,188 2,062| 1,699 4,147 | 3,333 | 3,452 | 3,001 | 2,224| 3,073 | 2,853 | 1,877 3,674 2,625
0050 | P || 9,973 | 14,665 | 2,073 | 14,209 | 13,829 | 14,676 | 12,448 | 8,588 | 10,108 | 13,507 | 11,493 | 19,457 | 25,120
0051 | Q|| 6,041 6,817 4,946 | 4,488 |14,005| 4,558 | 2,283 | 5,315 | 4,825| 7,074 | 5,288 | 7,978 | 7,532
0052 | R || 10,461 10,624 | 4,317 | 7,990 | 13,246 | 10,712 | 8,635 |21,400 | 8,303 | 9,860 | 10,042 | 15,082 | 9,020
0053 | S || 14,642 [ 12,218 | 5,660 | 13,287 | 12,568 | 17,193 | 10,506 | 10,299 | 13,019 | 15,510 | 12,467 | 21,191 | 21,221
0054 | T || 18,193 | 7,781 7,156 | 12,008 | 16,722 | 14,621 | 12,890 | 18,630 | 15,396 | 23,506 | 18,753 | 14,365 | 13,954
0055 | U || 10,086 | 6,499 2,566 | 5,194| 5,318 | 8,759 | 4,628 | 6,213 | 9,425 10,152 | 7,021 | 8,916 | 4,681
0056 | V || 9,002| 8,617| 1,869 7,607 | 5,930 9,035| 8,001 | 4,224 | 8,141 10,174 | 10,727 |12,378 | 9,191
0057 |W || 7,309 | 4,537 2,991| 5,956 5,079| 9,880| 3,929 | 9,518 | 5,568 | 6,884 | 7,014 11,554 | 3,862
0058 | X || 19,010 | 15,601 | 11,695 | 8,713 | 6,929 | 25,205 | 8,821 | 9,614 | 25,625 | 18,955 | 11,027 | 18,809 | 18,210
0059 | Y || 5,529| 3,885| 2,991| 4,070| 2,251| 6,450 3,455 | 1,283 | 6,373 | 5,410| 3,930 | 5,667 | 5,695
005A | Z || 4,416 | 3,205| 4,601 | 2,532| 3,244 | 4,100 3,129 | 1,220 | 4,248 | 3,577 | 1,226 | 4,625| 3,888
0061 | a || 16,392 | 24,609 | 39,912 | 40,850 | 15,808 | 16,592 | 19,111 | 11,903 | 22,855 | 19,087 | 11,050 | 24,764 | 20,590
0062 | b || 9,040 |11,382 31,175 | 27,127 | 10,521 | 7,202 | 15,026 | 7,753 | 11,586 | 10,482 | 6,114 | 12,997 | 13,888
0063 | ¢ || 12,663 | 11,655 | 10,007 | 14,041 | 10,074 | 9,087 | 10,499 12,450 | 9,161 | 9,144 | 9,079 | 13,925 | 12,430
0064 | d || 20,504 | 15,323 | 42,411 | 18,926 | 27,767 | 22,308 | 33,749 | 34,202 | 15,600 | 16,665 | 24,204 | 23,290 | 32,757
0065 | e || 9,126 | 8,957 | 15,604 | 9,803 11,055 |12,300 | 13,644 | 9,818 | 13,077 |12,212 | 6,358 | 9,857 | 12,839
0066 | f || 26,696 | 17,971 | 23,101 | 27,738 | 30,526 | 20,703 | 36,746 | 19,839 | 20,849 | 23,866 | 15,930 | 16,687 | 15,733
0067 | g || 14,966 | 7,876 10,505 | 12,038 | 10,119 | 16,111 | 19,243 | 7,400 | 10,720 | 10,812 | 12,872 | 8,548 | 9,614
0068 | h || 11,528 | 9,621 3,365 | 8,860 7,370 | 9,984 | 7,734 10,171 8,772 10,333 | 17,073 | 8,250 | 8,361
0069 | @ || 34,497 | 39,236 | 24,733 | 39,123 | 29,398 | 28,830 | 20,337 | 14,941 | 38,332 | 33,723 | 42,142 | 55,512 | 54,205
006A | j || 19,428 27,335 | 27,010 | 29,418 | 35,279 | 16,732 | 18,326 | 12,450 | 21,568 | 24,184 | 16,222 | 28,161 | 27,569
006B | k || 34,295 | 35,479 | 86,183 | 37,184 | 37,033 | 25,781 | 42,850 | 44,502 | 29,628 | 36,708 | 32,257 | 33,986 | 36,405
006C | 1 || 8,858 | 9,044 16,318 | 9,308 | 8,681 | 5,211 | 4,340 | 4,588 | 8,120 | 7,317 | 5,434 | 6,517 | 8,347
006D | m || 17,087 | 28,255 | 27,804 | 25,262 | 22,032 | 16,410 | 32,258 | 20,716 | 16,266 | 15,780 | 9,567 | 18,576 | 21,699
006E | n || 51,655 | 67,386 | 66,226 | 69,269 | 57,600 | 44,069 | 66,799 | 53,143 | 54,379 | 55,323 | 34,615 | 55,292 | 65,621
006F | o || 1,689] 1,956| 271| 1,520| 912| 1,474| 341| 759 1,758 1,112| 2,576 2,863 | 2,255
0070 | p || 19,718 | 22,246 | 17,967 | 21,312 | 23,372 | 23,082 | 18,272 | 22,951 | 24,449 | 20,422 | 24,945 | 25,907 | 23,830
0071 | q || 12,584 45,284 | 20,228 | 13,348 | 11,106 | 9,770 | 15,771 | 13,871 | 11,955 | 9,305 | 10,800 | 16,879 | 12,417
0072 | r || 13,932 | 9,515 19,242 | 15,889 | 13,005 | 14,968 | 13,915 | 7,636 | 14,290 | 12,258 | 12,254 | 22,683 | 17,327
0073 | s || 18,672 | 11,755 | 19,123 | 22,910 | 15,172 | 15,646 | 14,428 | 22,598 | 17,336 | 14,350 | 21,765 | 12,008 | 12,364
0074 | ¢ || 32,308 | 29,676 | 29,543 | 33,428 | 26,042 | 17,836 | 29,578 | 68,604 | 25,235 | 30,275 | 54,186 | 21,408 | 18,936
0075 | w || 16,720 | 10,485 | 18,817 | 9,704 | 12,261 | 14,468 | 7,353 | 20,962 | 13,748 | 14,418 | 36,340 | 10,554 | 11,762
0076 | v || 13,120 | 10,601 | 7,955 | 5,784 | 7,773 | 7,805| 5,575 |10,320 | 10,395 | 8,512 17,991 |20,118 | 19,341
0077 | w || 7,984 5,674]19,191 |13,206| 8,039 |10,010 | 16,688 |15,210| 6,830 | 9,360 | 10,740 12,927 | 8,410
0078 | = || 44,535 | 53,813 | 45,947 | 45,605 | 53,075 | 41,523 | 67,040 | 40,844 | 38,202 | 42,121 | 67,861 | 44,372 | 40,007
0079 | y || 14,171 | 13,712 | 11,134 | 8,153 | 15,756 | 13,179 | 26,876 | 16,459 | 13,706 | 14,083 | 22,210 | 18,789 | 14,330
007A | = || 19,638 44,308 | 61,467 | 36,374 | 20,116 | 17,400 | 24,376 | 18,502 | 11,054 | 18,012 | 12,413 | 22,867 | 12,054
0393 | T || 6,561 7,324| 4,266| 5,194| 3,751 | 4,209 5,210 |10,566 | 5,538 | 3,756 | 4,189 | 6,071 4,243
0394 | A || 3,294 5,507 6,765 | 5,039| 3,344 | 4,720 3,082 | 4,930 | 3,927 | 3,422 | 3,390 | 7,120 | 10,628
0398 | © 668 | 2,664| 2,124| 590| 659| 1,284| 124| 941| 890| 1,380| 746| 445]| 1,395
039B | A || 4,788 4,676| 390| 2,360 | 3,825| 2,587 | 1,397 | 1,582| 3,676 3,239| 1,606 | 4,822 3,915
030E | = 277 61 0| 861| 350| 1,150| 104| 149| 343| 354| 235| 111| 323
03A0 |10 || L,472| 423 84| 2,162| 435| 590| 1,607| 342| 724| 994| 467 2,412 1,233
03A3 | = || 2,752 | 2,831 4,436 | 1,313 | 1,786| 1,702| 287 | 1,508 | 1,464 | 1,213 2,568 | 3,630 3,147
03A5 | T 176 0 0] 150 34| 237 0 0| 223 261 37 28| 160
03A6 | @ || 3,530 | 4,364 | 1,274| 4,272 3,004 | 3,835| 2,655| 2,780 | 3,784 | 5,186 | 2,027 | 2,049 | 1,771
03A8 | U || 1,496 | 1,432 0| 1,632| 062| 1,460 1,025| 2,224| 1,676 1,637| 1,723| 1,381| 600
03A9 | Q|| 4,509 | 2,157 | 7,921 3,549 6,829 5,163 | 4,892 | 3,946 | 4,972 | 4,519 17,543 | 5,459 | 3,607
03B1 | « || 16,088 | 15,485 | 18,545 | 13,287 | 16,886 | 15,687 | 28,592 | 19,197 | 15,715 | 16,371 | 14,927 | 11,020 | 11,452
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[Ucode[Id]] 37| 39] 40 41 42 43] 44| 45] 46] 47| 49] 51| 52]

03B2 | B || 7,480] 4,476 5,099| 4,647 ] 5,001 | 4,762 ] 8,852 7,005| 7,554] 6,662| 9,020] 4,682 | 4,367
03B3 | ~ || 9,797| 8,316 4,691 | 4,294 5,183 | 4,604 | 7,036 | 4,438 | 6,738 | 5,802 | 8,057 | 8,742 | 6,160
03B4 | 6 || 7,305| 3,433 | 5,015| 7,287 | 9,117 | 7,445 | 4,651 |11,315| 6,721 | 5,683 |10,176 | 4,949 | 5,107
03B5 | € || 13,050 | 8,433 |31,023| 6,516 10,700 7,050 | 6,196 | 21,561 | 9,515 | 8,727 |14,126| 4,627 | 7,229
03B6 | C || 2,562| 3,600 9,655| 7,081 2,881 | 1,480 1,584 | 502| 1,884 | 2,606| 2,267| 722| 715
03B7 | n || 5,067| 4,425| 1,020 1,313 3,360 | 4,007 | 6,724 | 2,727 | 4,811 4,377 | 3,761 2,702 | 1,770
03B8 | 0 || 5,678| 6,672| 034| 6,637| 7,203 6,602 | 4,542 | 5,850 | 4,505 | 4,823 | 6,784 | 4,000 3,554
03B9 | . 276 128 0 86| 155| 689| 147 74| 1,570 1,002 85| 404| 340
03BA | || 2,539 5,205 50| 3,010| 2,374| 1,300| 675 1,358| 1,110| 1,555| 1,255| 497]| 1,353
03BB | X || 12,516 | 17,146 | 15,162 | 13,559 | 12,737 | 11,970 | 12,202 | 18,010 | 10,310 | 16,309 | 10,220 | 7,623 | 10,285
03BC | p || 12,007 | 12,987 | 4,963 | 12,116 | 14,942 | 12,962 | 14,206 | 3,379 | 9,852 10,934 | 8,103 | 5,952 6,233
03BD | v || 5,286 | 3,996| 1,019| 6,409 | 8,446 | 8,107 | 13,698 | 4,994 | 4,317 | 4,264 | 4,243 | 1,250 2,045
03BE | € || 8,300| 5,172 | 1,869 7,822 |17,073 | 11,201 | 17,053 | 7,411 | 7,658 | 7,858 | 6,494 | 3,640 | 3,147
03C0 | = || 9,050 | 4,921 7,445 |10,333 | 11,479 17,606 | 8,759 | 4,481 | 9,693 | 8,050 | 6,340 | 8,356 | 8,452
03C1 | p || 6,006 |10,217| 1,223 | 5,315| 5,886 | 5,770 7,796 | 4,320 | 5,969 | 5,491 | 6,400 | 4,600 | 4,288
03C2 | < 156 0 0] 159 0 82 0 0 14 22 37 0 61
03C3 | o || 7,341 | 7,932| 4,708 | 5,668| 7,839 | 8,385 | 9,046 | 5,165 | 8,360 | 8,986 | 8,022 | 6,993 | 9,179
03C4 | 7 || 8,344 7,151 8,941 5,259 5,034 | 3,835 | 2,881 15,507 | 7,773 | 4,958 | 7,714 | 4,600 4,372
03C5 | v 106 0 0 0 56 0 0 0 88 50 0 25 31
03C6 | @ || 6,257 | 5,523| 3,467 | 3,221 5,984 | 4,002 | 4,472 | 4,941 6,893 | 7,211 6,429 3,057 | 4,331
03C7 | x || 2,135| 1,131| 220 1,214 4,384 3,509 2,205| 2,556 | 2,742| 3,790 1,527 | 1,189 1,814
03C8 |+ || 3,895 | 3,729| 1,529| 5,259 5,296 | 6,210 4,698 | 3,454 | 5,799 | 4,681 | 6,784 | 1,620 2,443
03C9 | w || 9,615| 7,619]| 9,128 | 2,954 | 5,851 | 9,177 | 6,592 | 3,999 | 6,758 | 5,376 | 3,177 | 4,607 | 4,223
03D1 | 0 227 195| 186| 142| 126| 319 69 0| 193] 307| 200| 235| 244
03D5 | & || 5,287 | 2,168| 1,529| 6,004| 6,648 | 6,509 | 4,302 | 5,850 | 8,104 | 8,390 | 8,605 | 4,454 | 2,693
03D6 | = 6] 384 0 0 0| sl 7 0 28 13 83| 212 40
03F1 | o 136] 206 0 0 249 84 0| 1,058 426 960] 292 0 247
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[Ucode[Id]] 53] 54] 55] 57| 58] 60] 62] 65] 68] 70] 74 76| 78]

0041 | A || 18,753 | 25,125 | 30,951 | 20,505 | 19,810 | 16,020 | 13,238 | 14,005 | 19,012 | 21,506 | 10,708 | 11,827 | 8,534
0042 | B || 10,584 [ 13,910 | 18,665 | 14,407 | 11,327 | 12,680 | 7,247 | 9,791 | 10,656 | 6,331 | 11,149 | 8,356 | 7,668
0043 | C || 15,700 | 20,022 | 25,386 | 20,365 | 16,081 | 11,984 | 9,393 | 10,198 | 14,319 | 14,943 | 11,062 | 16,276 | 6,883
0044 | D || 11,847 | 8,388 10,394 14,869 | 14,191 | 8,684 | 8,656 | 9,827 | 10,029 | 15,425 | 10,777 | 10,785 | 5,696
0045 | E || 10,858 | 9,247 | 15,017 | 11,203 | 11,979 | 9,909 | 9,030 | 6,949 | 5,003 | 5,608 | 12,579 | 3,997 | 4,528
0046 | F || 11,886 | 16,963 | 16,444 | 15,264 | 9,696 | 8,500 | 12,198 | 10,857 | 11,063 | 10,186 | 10,049 | 8,504 | 11,372
0047 | G || 14,445 | 25,970 | 27,207 | 20,008 | 14,028 | 8,382 | 5,436 | 5,571 | 11,062 | 11,004 | 8,657 | 5,682 | 5,857
0048 | H || 16,674 | 11,159 | 25,266 | 20,906 | 14,861 | 8,633 | 6,465 | 8,408 | 7,396 | 19,339 | 20,062 | 14,378 | 10,043
0049 | I || 6,537 | 6,918| 9,036 | 6,465| 7,410 7,518 | 6,950 | 7,044 | 9,366 | 8,226| 3,604 | 3,040 | 6,044
004A | J || 10,299 | 2,179 3,148 | 5,720 5,937 | 3,423 | 3,702 | 3,200 | 2,990 | 0,430 | 1,758 | 4,438 | 4,468
004B | K || 9,257 16,418 | 13,663 | 19,454 | 9,160 | 8,932 | 9,424 | 7,978 | 7,717 | 5,491 25,264 | 8,701 6,118
004C | L || 14,983 16,046 | 14,990 | 16,350 | 15,815 | 11,773 | 7,477 | 11,410 | 9,827 | 20,008 | 17,445 | 23,430 | 14,492
004D | M || 30,988 | 15,561 | 24,470 | 32,369 | 27,665 | 9,139 | 10,419 | 9,312 | 9,407 |19,571 | 6,283 10,232 | 12,338
004E | N |[ 10,426 | 8,560 | 9,065 | 12,855 | 11,102 | 18,998 | 17,167 | 15,084 | 8,767 | 13,168 | 13,601 | 11,013 | 24,616
004F | O || 3,971 4,161 4,080| 3,313 | 3,873 | 2,381 | 2,219 2,493 | 4,411 5,173| 627 1,148 | 2,354
0050 | P || 11,700 | 9,825 15,608 | 12,607 | 12,925 | 12,443 | 16,274 | 8,336 | 18,589 | 10,720 | 5,046 | 4,964 | 9,601
0051 | Q || 5,407 | 4,078 6,764 | 4,799 | 5,626 | 4,763 | 4,574 | 5,755 | 5,846 | 8,776 | 5,643 | 3,146 | 5,394
0052 | R || 10,937 [10,119 | 11,675 | 9,013 | 11,291 | 9,457 | 5,827 | 9,282 | 8,735 |12,187 | 7,116 | 13,671 | 12,902
0053 | S || 18,266 | 19,134 | 26,187 | 27,751 | 14,524 | 12,190 | 10,401 | 11,042 | 18,096 | 12,582 | 13,468 | 8,014 | 12,318
0054 | T || 16,985 | 14,809 | 15,308 | 17,049 | 14,718 | 16,211 | 12,603 | 13,872 | 11,699 | 17,079 | 14,872 | 28,826 | 6,360
0055 | U || 8,339 18,593 11,830 7,690| 9,870 | 5,424 | 5,108 | 7,811 | 10,036 | 10,798 | 10,534 | 6,980 | 5,676
0056 | V || 12,481 | 14,327 | 11,150 | 11,704 | 10,547 | 5,920 | 6,224 | 8,520 | 10,084 10,581 | 7,159 | 6,633 | 7,010
0057 |W || 7,122 | 5,945| 7,541 9,535| 6,156 | 5,074 | 2,951 | 4,771 | 5,268 | 5,784 | 6,177 | 9,387 | 4,011
0058 | X || 23,693 | 55,310 | 43,408 | 23,647 | 21,814 | 19,000 | 24,226 | 9,175 | 29,818 | 18,333 | 9,260 | 10,652 | 2,677
0059 | Y || 9,396 15,643 | 15,116 | 9,073 | 7,266 | 7,203 | 12,062 | 3,626 | 13,5640 | 7,711 | 6,165 | 8,060 2,556
005A | Z || 6,000 6,636| 7,700| 7,135| 5,500 | 6,327 | 9,717 | 2,457 | 7,567 | 6,748 | 1,814 | 4,932 2,053
0061 | a || 18,114 |16,034 | 17,100 | 18,106 | 17,140 | 15,563 | 13,231 | 23,796 | 23,747 | 17,441 | 22,455 | 12,061 | 14,814
0062 | b || 10,781 | 9,206 | 9,839 [13,267 | 9,878 | 9,859 | 7,519 |10,511 | 13,838 | 9,013 | 13,691 | 6,548 | 5,796
0063 | ¢ |[12,132| 9,946 | 9,926 | 13,365 | 11,604 | 13,820 | 12,233 | 13,184 | 15,552 | 7,850 | 5,425 | 8,031 | 6,064
0064 | d || 22,373 | 14,512 | 14,636 | 14,968 | 21,992 | 27,431 | 23,713 | 21,371 | 19,616 | 22,587 | 23,859 | 23,452 | 26,750
0065 | e || 14,102 | 6,011 8,783 10,186 | 12,478 | 11,234 | 10,516 | 9,614 | 8,369 | 15,592 | 10,323 | 11,295 | 5,354
0066 | f || 16,344 40,781 | 22,943 | 16,803 | 18,384 | 15,923 | 27,419 | 23,560 | 19,013 | 12,798 | 8,626 | 17,854 | 20,530
0067 | g || 23,064 [19,527 | 14,414 | 16,208 | 19,523 | 7,903 | 10,049 | 0,818 | 11,244 | 15,684 | 19,789 | 9,610 3,099
0068 | h || 11,224 [10,791| 8,042 | 9,969 | 11,639 | 9,333 |20,265 | 20,243 | 7,594 | 13,326 | 23,418 | 12,550 | 7,427
0069 | @ || 40,529 | 35,156 | 42,470 | 44,936 | 35,541 | 34,497 | 38,040 | 43,386 | 53,883 | 44,356 | 30,274 | 18,545 | 32,466
006A | j |/ 20,580 | 16,720 | 17,419 | 18,774 | 21,775 | 22,103 | 30,077 | 30,824 | 26,547 | 23,574 | 14,531 | 12,895 | 26,850
0068 | k || 28,512 | 28,349 | 30,281 | 28,725 | 29,020 | 34,486 | 40,343 | 43,696 | 38,548 | 36,320 | 28,378 | 25,886 | 73,104
006C | 1 || 8,037 5,851 6,310 7,484 | 8,971 | 7,840 8,405 |11,341| 9,699 | 4,003 | 6,053 | 4,486 |38,087
006D | m || 14,497 | 14,070 | 18,505 | 16,742 | 15,298 | 17,406 | 23,776 | 20,188 | 20,537 | 20,524 | 10,373 | 7,330 | 21,677
006E | n || 33,599 | 53,441 | 56,170 | 43,629 | 36,884 | 68,608 | 75,938 | 59,526 | 70,125 | 36,274 | 43,736 | 27,874 | 57,304
006F | o || 2,319] 1,603| 5,337 | 2,542| 2,656 1,930 1,545| 1,636| 2,839 1,182| 1,008 | 1,387 | 2,053
0070 | p || 21,293 | 22,105 | 27,363 | 23,368 | 20,329 | 18,871 | 16,221 | 18,571 | 26,915 | 21,000 | 11,199 | 20,209 | 18,638
0071 | ¢ || 10,289 | 6,609 | 13,008 | 14,264 | 12,042 | 9,017 | 7,341 12,415 | 9,285 | 23,827 | 5,400 | 9,392 | 6,360
0072 | r || 15,761 | 10,150 | 15,005 | 14,954 | 15,590 | 15,560 | 11,347 | 14,233 | 19,755 | 16,851 | 12,828 | 16,201 | 22,342
0073 | s || 17,282 | 13,661 | 14,378 | 14,567 | 18,222 | 24,547 | 19,721 | 23,129 | 17,318 | 23,136 | 24,512 | 29,921 | 16,827
0074 | ¢ || 25,094 | 14,724 | 15,941 | 22,768 | 28,061 | 54,887 | 45,626 | 45,320 | 26,072 | 28,517 | 65,824 | 80,087 | 36,814
0075 | w || 15,153 | 8,005| 8,006 | 8,544 16,700 |17,387 | 15,768 | 24,103 | 14,784 | 13,810 | 54,935 | 35,566 | 21,476
0076 | v || 13,711 | 6,210 8,300 12,784 | 11,771 | 9,003 | 7,903 [12,341 | 15,500 | 16,011 | 23,866 | 14,676 | 11,533
0077 | w || 7,728 | 5,014| 4,578 | 8,765| 6,108 | 6,540 | 7,997 | 8,581 | 12,656 | 6,408 | 10,057 | 14,686 | 4,247
0078 | = || 30,047 | 53,836 | 23,491 | 25,101 | 36,773 | 50,985 | 57,046 | 55,304 | 43,467 | 35,184 | 43,475 | 45,490 | 45,952
0079 | y || 11,824 22,450 9,053 | 9,802 | 13,626 | 18,595 | 18,130 | 18,639 | 14,247 | 15,947 | 10,043 | 16,302 | 10,406
007A | = || 12,804 | 9,553 | 4,733 | 9,534 | 12,104 |14,580 | 9,717 | 18,147 | 16,016 | 15,474 | 9,801 |12,273| 9,520
0393 | T || 6,531 5,758 5,892 | 7,623| 7,833 | 4,324 | 2,951 3,483 | 3,791 | 3,142 | 8,322 6,713 | 1,811
0394 | A || 3,471| 3,671| 8,086| 5,588 5,075| 4,731| 5,879 | 6,971 | 5,733 | 3,151 | 5,345 | 6,580 | 15,337
0398 | © || 1,146| 635| 757| 919| 950| 640| 2,533| 268| 1,431| 787| 52| 706| 221
039B | A || 4,164| 1,537 | 2,098 | 3,527 | 4,881 | 5,517 | 2,889 2,440 | 1,793 | 3,639 12| 1,727 322
030E | = 137 69| 204| 352| 447| 333| 104| 109 55| 2,586| 142| 207 0
03A0 |11 || 1,123| 448| 773| 633] 2,020| 1,182 903| 498| 1,007| 1,071| 397 2,307 0
03A3 | = || 5,710 | 2,668 6,781 | 8,145| 3,668| 773| 369 | 1,657| 2,447 | 5,328 | 466| 861| 1,012
03A5 | T 268 26| 100] 113| 283] 185 0| 120] 147| 558 0 a7 0
03A6 | @ || 4,350 | 2,301 2,302| 2,386 | 3,288 | 2,430 2,571 | 1,938 | 1,080 | 3,235 | 3,077 | 2,934| 1,012
03A8 | U || 1,855| 984| 932 1,138| 1,651| 1,081| 443 | 1,376 1,345| 1,407 1,379 | 2,423| 7,950
03A9 | Q|| 5,502| 4,570 5,693 | 3,214| 6,369 | 2,615| 1,374 6,232 | 2,580 | 6,081 |37,670 |12,560 | 2,636
03B1 | « || 18,475 | 18,414 | 13,713 | 15,768 | 16,042 | 15,776 | 20,482 | 15,004 | 21,175 | 15,573 | 10,335 | 16,627 | 21,194
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[Ucode[Id]] 53] 54] 55] 57| 58] 60] 62] 65] 68] 70] 74 76| 78]

03B2 | B || 8,161 7,247 6,824] 7,628 6,818 9,547 |12,442| 6,677 |13,176] 7,933 | 6,345] 7,037 17,370
03B3 | ~ || 10,159 | 6,488 | 6,407 | 9,710 10,080 | 9,608 | 8,130 | 6,831 | 9,038 10,529 | 2,834 | 8,515 6,440
03B4 | 6 || 6,838 5,407 | 3,417 | 4,728 7,778 | 9,010 10,757 | 10,595 | 6,022 | 5,439 [19,857 | 9,950 | 3,010
03B5 | ¢ || 9,607| 6,850 3,687 | 6,083 | 11,443 |14,222 |12,289 | 11,748 | 5,926 | 4,932 | 26,439 | 20,475 | 4,850
03B6 | ¢ || 2,432 1,073| Ori| 1,614] 2,315| 2,033 | 1,451 | 2,877 | 1,650| 1,364| 720| 6,506 | 3,784
03B7 | n || 5,434| 2,810 3,031| 3,490 | 5,287 | 8,222 | 3,824 | 4,006 | 1,744| 2,775| 6,476 | 8,808 | 8,936
03B8 | 0 || 6,318| 2,378 | 2,656 | 4,467 | 6,856 | 7,400 |17,310 | 5,833 | 8,464 | 7,473 | 1,951 | 7,861 7,467
03B9 | ¢ || 1,172| 386| 1,674| 833| 573| 201 6| 618] 242| 253 12 12 40
03BA | & || 1,944 2,707| 1,031| 1,720| 1,983 | 3,307 | 851| 1,230| 434| 2,058 | 1,311| 2,840| 342
03BB | X || 12,086 | 5,643 | 4,054 | 8,686 | 17,747 | 12,080 | 11,431 |11,600 | 8,000 | 14,576 | 5,059 | 7,043 |10,960
03BC | 1z || 8,315| 5,481 | 4,839 6,015| 9,424 13,588 [10,503 |11,341| 6,976 10,199 | 5,425 | 6,787 | 3,341
03BD | v || 4,688 |11,132]| 2,411 3,777 4,593 | 8,068 | 4,651 | 4,553 | 2,106 | 6,636 | 3,325 |11,003| 3,522
03BE | € || 8,023| 3,616 2,588 | 4,743 | 7,531 | 6,285 | 4,741 | 8,936 | 2,300| 9,106 | 5,108 | 11,385 | 25,010
03C0 | = || 9,778 | 6,165 10,262 |12,060 | 10,232 | 7,542 | 7,442 | 9,886 | 7,031 | 8,612 | 2,131 | 3,763 |16,162
03C1 | p || 7,472 | 4,444 3,253 | 5,641 7,114| 8,621 5,397 | 6,061 | 2,213 | 5,741 | 3,847 | 6,096 | 13,048
03C2 | < 27| 793 51 35| 174 78| 383 38| 151| 166 19 0 100
03C3 | o || 6,872 | 4,683| 9,663 | 8,777| 9,233 | 9,449 8,995 | 7,011 6,157 | 3,512 | 7,557 | 4,980 |21,516
03C4 | 7 || 6,339 | 7,087| 5,436| 6,753 | 5,804 | 7,360 9,312 | 8,510| 4,298 | 8,186 8,570 | 16,005 | 15,800
03C5 | v 568 131 36 61| 109| 193] 443 6 53| 404 0 0 0
03C6 | @ || 7,878 | 6,576 5,443 | 5,825| 8,265 | 5,149 | 5,680 | 4,188 | 5,398 | 9,995 | 4,021| 6,570 2,999
03C7 | x || 1,509 | 1,171| 1,474| 2,690 2,469| 1,372| 868| 1,280| 1,044| 1,586 | 1,069| 579 1,771
03C8 |+ || 5,294 | 3,445| 3,024 | 3,525| 5,875 | 4,117 | 4,340 | 5,427 | 2,523 | 3,000 | 4,561 6,272 |13,008
03C9 | w || 10,197 | 10,884 | 3,706 | 5,874 | 8,405| 6,268 | 3,804 | 6,914 | 4,516 |10,226| 4,300 |18,535 | 5,333
03D1 | 0 226 14| 230 118| 283| 388| 816| 536| 213| 944| 279| 552| 483
03D5 | & || 5,742 | 5,335| 2,348 | 4,088 | 7,122 | 4,496 | 4,783 | 3,413 | 1,343 | 4,148 | 3,884 | 7,096 3,683
03D6 | = 339 219 12| 104 33 58 0 25 16| 101 43| 180 60
03F1 | o 353 388 93| 225| L,084| 204| 157 0 73 30 0 0 0
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[Ucode[Id]] 80| 81] 82] 83] 85] 86] 90| 91] 92] 93] 94] 97]

0041 | A || 6,993 25,905 | 14,548 | 13,956 | 5,693 | 14,279 | 27,769 | 13,872 | 23,751 | 18,373 | 22,573 | 34,759
0042 | B || 3,797 | 13,112 |14,132| 9,613 |18,432| 7,042 | 9,461 |11,019 [12,167 | 9,484 | 9,723 | 31,283
0043 | C || 11,438 [13,817 | 11,569 | 13,158 | 12,698 | 12,930 | 12,648 | 12,937 | 14,834 | 9,107 | 16,626 | 22,773
0044 | D || 8,197 | 8,233 6,526 | 10,922 | 4,137 | 17,983 | 8,357 | 8,805 | 11,145 | 11,889 | 13,175 958
0045 | E || 1,667| 9,012| 9,264 15,838 | 1,066 3,776 | 11,252 | 10,158 | 12,207 | 5,545 | 9,554 839
0046 | F' || 6,066 |11,256| 6,522 |12,674| 7,168 | 8,041 |14,265| 8,338 | 7,271 | 6,306 | 9,046 | 9,948
0047 | G || 6,252 10,455 | 7,809 | 11,358 | 1,966 | 7,773 | 13,004 16,950 | 7,061 | 7,744 | 13,517 | 7,311
0048 | H || 13,661 16,746 | 9,001 13,935 | 5,488 | 16,180 | 6,408 |12,113| 6,000 | 8,240 | 8,004 | 10,427
0049 | I || 3,843 | 7,600| 6,255| 5,058 | 983 |13,475|10,790 | 4,587 |18,310 | 7,240| 6,008 | 3,116
004A | J || 15,699 | 5,709| 5,312| 5,522| 491| 8,650 2,624| 2,533 | 12,154 | 2,533 | 2,343 | 4,554
004B | K || 3,149 8,678 8,639 11,951 | 6,267 | 4,824 | 8,886 | 9,207 | 11,424 | 8,535 | 6,790 | 8,030
004C | L || 10,003 | 16,841 | 15,265 | 18,681 | 8,356 | 20,541 | 9,861 | 14,758 | 7,271 | 10,519 | 13,103 | 24,811
004D | M || 17,968 | 15,649 | 8,874 | 31,117 | 35,923 | 4,581 | 10,998 | 6,124 | 12,037 | 11,730 | 12,488 | 3,835
004E | N || 4,538 | 13,065 | 26,744 | 11,270 | 57,797 | 6,001 | 7,259 | 11,216 | 25,993 | 12,349 | 17,364 | 25,050
004F | O || 1,343 3,010 2,377| 2,631| 696] 2,046| 3,412| 1,279| 2,215| 1,807 | 3,545| 7,071
0050 | P || 9,030 | 10,954 | 10,938 | 10,920 | 2,375 | 8,747 | 22,262 | 13,282 | 29,217 | 12,496 | 16,074 | 6,112
0051 | Q|| 3,936| 4,279 6,404 6,613 40| 2,363] 9,348 | 9,506 2,627 [10,707| 5,337 479
0052 | R || 3,102 [12,037 | 12,350 | 9,756 | 24,372 | 17,788 | 7,760 | 16,455 | 8,412 | 8,855 |12,300 | 12,825
0053 | S || 10,188 12,147 | 10,078 | 14,079 | 25,478 | 16,326 | 13,668 | 11,757 | 22,742 | 7,921 | 14,665 | 24,331
0054 | T || 16,301 13,172 | 11,616 | 12,470 | 14,213 | 37,404 | 14,405 | 30,561 | 16,108 | 22,488 | 11,474 | 8,390
0055 | U || 8,752 |11,107| 4,860 5,508 | 2,130| 5,945 | 7,377 | 5,079 | 11,822 | 4,668 6,617 | 1,558
0056 |V || 9,169 [12,004| 5,973 | 11,058 | 3,645 | 4,727 | 7,574 | 5,128 5,188 |13,840| 8,365 | 4,195
0057 |W || 1,945| 7,867 | 5,667 9,005 25,887 | 9,284 | 3,283 | 4,509 | 8,385 | 6,150 | 7,154 239
0058 | X || 30,658 | 14,396 | 10,243 | 20,856 | 11,469 | 6,579 | 12,496 | 25,162 | 18,483 | 18,222 | 19,058 | 4,075
0059 | Y 833 | 7,483 4,592 | 9,538 23,102 | 5,799 | 3,362 |10,785| 7,709 [10,026 | 7,401 | 2,157
005A | Z 185| 3,540 | 4,358 | 1,806 | 1,679| 4,060| 1,903 | 5,780 | 5,510 | 4,446 | 3,109| 1,318
0061 | a || 24,915 | 31,930 | 18,021 | 24,599 | 17,859 | 14,279 | 15,295 | 21,657 | 26,006 | 20,846 | 22,748 | 18,578
0062 | b || 17,227 | 16,367 | 16,356 | 10,124 | 8,233 | 7,130 | 14,186 | 12,208 | 12,658 | 8,742 | 11,452 | 12,825
0063 | ¢ || 21,210 [ 10,915 | 15,436 | 12,926 | 3,276 | 8,942 |20,612| 9,396 | 6,767 | 12,055 | 10,806 | 7,790
0064 | d || 67,846 | 18,189 | 24,729 | 21,244 | 30,024 | 21,955 | 25,838 | 28,298 | 15,497 | 21,310 | 24,185 | 33,680
0065 | e || 15,051 15,801 | 13,195 | 12,551 | 25,519 | 14,888 | 11,330 | 11,351 | 13,045 | 8,968 | 16,407 | 22,054
0066 | f || 9,771 16,008 | 14,548 | 12,865 | 29,492 | 9,308 | 26,300 | 18,570 | 12,658 | 16,581 | 28,208 | 18,218
0067 | g || 13,939 [15,567 | 6,228 | 22,103 | 6,267 | 3,655 | 8,881 | 6,850 | 5,095 | 8,565 |15,723 | 6,352
0068 | h || 6,046 12,188 10,804 | 12,769 | 4,137 |15,790| 8,177 |16,012| 5,070 | 9,900 | 12,510 | 17,499
0069 | 7 || 10,234 | 43,985 | 42,621 | 41,378 | 49,522 | 13,621 | 65,081 | 41,015 | 44,450 | 44,137 | 41,810 | 15,342
006A | j || 34,085 | 26,757 | 24,710 | 24,715 | 5,857 | 10,843 | 33,305 | 22,358 | 30,478 | 31,656 | 22,883 | 18,578
0068 | k || 90,862 | 32,300 | 33,825 | 26,002 | 28,140 | 21,297 | 35,603 | 29,626 | 64,870 | 27,627 | 33,169 | 24,211
006C | 1 || 4,723 11,206 | 12,243 | 4,411 10,609 | 8,187 | 7,799 | 4,193 | 9,487 |11,310]| 7,408 | 3,955
006D | m || 20,793 | 18,681 | 20,142 | 13,547 | 16,876 | 7,797 | 28,642 | 9,851 | 13,507 | 20,188 | 26,808 | 40,752
006E | n || 25,239 | 39,823 | 55,632 | 22,308 | 25,519 | 3,045 | 47,065 | 42,515 | 47,462 | 40,440 | 59,018 | 84,861
006F | o || 1,7590| 2,462 | 1,048| 2,507| 901| 2,193| 1,042| 750 1,764| 2,673 | 1,349| 1,318
0070 | p || 28,110 | 18,835 | 21,621 | 21,004 | 35,923 | 6,652 | 18,995 | 22,198 | 9,038 | 18,851 | 27,238 | 24,691
0071 | q || 36,076 | 23,869 | 15,637 | 6,502 | 14,582 | 11,988 | 8,054 | 25,900 | 11,068 | 11,935 | 14,173 | 5,303
0072 | r || 7,965 14,797 | 16,096 | 21,374 | 32,646 | 9,990 | 18,084 | 14,381 | 35,268 | 13,742 | 15,626 | 4,195
0073 | s || 16,764 [ 18,570 | 17,005 | 14,229 | 40,224 | 35,528 | 16,810 | 28,015 | 25,263 | 32,842 | 12,381 | 7,431
0074 | ¢ || 53,165 29,378 | 37,716 | 27,169 | 62,548 | 65,232 | 30,867 | 79,288 | 39,182 | 73,161 | 25,695 | 17,739
0075 | w || 16,625 | 15,781 | 15,354 | 19,022 | 3,276 | 30,264 | 16,450 | 17,168 | 10,004 | 16,795 | 11,041 | 9,588
0076 | v || 16,533 | 11,467 | 11,908 | 20,535 | 27,075 | 10,331 | 19,705 | 8,830 | 11,849 | 10,956 | 11,607 | 1,797
0077 | w || 8,104[10,602| 8,052 7,458 |14,500| 6,067 | 9,145 |11,507 | 2,746 | 8,230 | 8,500 359
0078 | = || 49,089 | 29,041 | 46,210 | 34,805 | 46,042 | 48,954 | 62,123 | 53,178 | 29,642 | 62,680 | 51,245 | 189,500
0079 | y || 12,133 | 9,682 17,699 9,701 | 27,526 | 36,210 | 18,500 | 17,635 | 15,219 | 13,923 | 18,500 | 25,770
007A | z || 8,150 | 18,516 | 16,598 | 11,147 | 4,382 | 12,378 | 15,391 | 9,346 | 7,337 | 17,292 | 22,723 | 4,014
0393 | T 787 | 4,532 4,621|11,815| 450 1,218| 1,160| 811 4,498 | 1,837 3,799 0
0394 | A |[15,143 | 7,018 4,963 | 6,027 | 7,087 | 9,250 | 6,617 | 4,538 | 2,268 | 2,556 | 3,009 0
0398 | © 500| 744| 76| 1,138| 1,310| 804| 1,210| 627| 942| 579]| 3,668 0
039B | A 370 | 4,835|12,764| 4,070| 122| 3,808 | 1,424 | 1,758 1,167 | 1,012]| 3,649 0
039E | = 231 282| 373| 190 0 0| 557| 688 39| 681 a7 0
03A0 | I 0| 1,300] 489| 381 0 0| 642| 270 720| 248 414 0
03A3 | & 0| 1,220| 570| 4,261 4,382| 268| 388| 1,967| 689| 1,502| 856 0
03A5 | T 0| 140| 184| 252 0 0| 242 0] 822 37 0 0
0346 | @ 370| 2,693| 2,276| 2,461| 1,310| 609| 1,188| 418 1,247 | 1,144 2,046 0
03A8 | U 0| 1,045| O72| 2,611 7,373| 146 1,723| 996| 1,207| 877 1,170 0
0349 | Q 972 | 4,858 2,436 4,902 | 4,423 | 2,582| 1,458 | 1,955| 1,313 | 4,536 2,613 0
03B1 | « || 22,414 | 17,870 | 10,672 | 21,149 | 10,117 | 12,622 | 10,739 | 10,244 | 15,803 | 21,878 | 12,855 | 8,150
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[Ucode[Id]] 80| 81] 82] 83] 85] 86] 90| 91] 92] 93] 94] 97]

03B2 | B ]| 2,260 9,980]10,677]10,670] 5,325 6,822 | 6,020 8,977 | 10,561 | 11,856 | 6,100 4,075
03B3 | v || 8,243 | 8,526 10,021 | 13,281 | 7,700 | 14,961 | 7,535 5,460 | 7,058 | 8,210 5,349 958
03B4 | 0 || 8,197 | 6,957 | 8,520 9,797 | 3,563 | 15,546 | 5,778 | 4,427 | 9,128 | 8,004 | 6,517 479
03B5 | ¢ || 5,835 | 6,953 12,041 17,038 | 10,035 | 54,851 | 10,080 | 7,514 | 12,419 | 12,673 | 9,209 359
03B6 | ¢ 648 | 2,740| 2,783 | 2,229| 204| 1,340 315| 110| 1,711 2,812 2,177 0
03B7 | n || 3,334| 4,440]11,869| 6,081 0| 9,405| 2,630 1,795| 4,962 | 2,300 | 1,810 0
03B8 | 0 || 5,279 | 4,507 | 5,472 2,161 | 11,428 | 26,365 | 4,629 | 15,307 | 16,784 | 8,486 | 12,080 | 56,933
03B9 | ¢ 0| 735| 357| 245 81 0 0 0] 398 11| 696 0
03BA | & 370| 2,111 3,735| 2,556 0| 1,705| 1,064| 332| 318| 3,820| 881 0
03BB | X || 1,852 17,610 | 14,858 | 14,106 | 368 | 10,794 | 13,493 | 9,248 | 7,841 | 8,904 | 11,647 0
03BC | 1 || 9,540 8,620 |11,477|12,340| 3,727 | 15,838 | 10,536 | 10,109 | 7,364 | 7,432 | 6,633 | 1,797
03BD | v || 19,682 | 5,177 9,577| 3,361 | 122| 8,285 3,345 | 1,201 | 4,352 | 5,176 3,743 0
03BE | € || 7,502| 5,623| 6,105] 3,033| 122| 9,040 4,510 4,132 | 1,844 | 3,621 5,842 0
03C0 | = || 9,077 | 8,843| 6,287 | 6,688 | 14,787 | 3,484 | 5,051 | 4,661 | 4,630 | 6,163 | 8,713 | 19,806
03C1 | p || 1,389 | 6,555 11,137 | 4,206 3,154 | 4,215| 9,145 3,701 | 3,343 | 5,444 | 6,055 0
03C2 | < 0 81 15 a7 0 0 0 0| 145 86 0 0
03C3 | o 926 | 8,159 12,152 | 7,145 | 3,727| 5,068 | 7,783 | 8,289 | 14,157 | 6,931 | 5,460 | 1,078
03C4 | || 31,676 | 4,493| 6,835 9,802| 819 |17,057 | 8,396 |12,950 | 7,523 | 8,862 | 4,239 599
03C5 | v || 1,667| 173| 188 54 0 0| 473 0| 172 18 75 0
03C6 | ¢ || 7,030| 5,300 4,781| 7,117 | 3,481 | 1,072 3,846 |11,228 | 3,078 | 4,826 | 4,079 | 4,434
03C7 | x 740| 2,386 1,921 2,311| 7,004| 438| 720 1,143| 2,454 1,701 2,930 0
03C8 | v 602 | 5,887 | 3,023 |13,001| 245 |14,474| 1,317| 2,927 2,229 5,858 | 3,178 0
03C9 | w || 4,260 6,306 | 8,554| 3,238 40 (22,978 | 2,900 | 2,209 10,734 | 7,831 | 4,512 958
03D1 | 0 555| 418| 242| 504 0| 1,315| 715| 2,656] 331| 655 87 0
03D5 | & 648 | 6,347 | 4,657 |10,260| 5,202 | 7,992 | 1,087 | 2,754| 995 3,437 5,218 | 3,475
03D6 | = 0 57 33| 211 0 0 0 0 0 0 0 0
03F1 | o 463 | 234 124 7,124 0| 2,436| 208 4,242 92| 1,103 56 0
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Appendix C

Frequency of All Operators

Total number of operators in classifications

(Class. # | Class. # || Class. # || Class. #
all 132,669,624 20 |1,825,556| 44 73,831 70 173,891
00 10,760( 22 1,005,637 45 55,072 T4 81,772
01 34,657 26 301,392|| 46 (2,039,000 76 108,173

03 351,902\ 28 208,064 | 47 974,808 | 78 29,164
05 1,849,745| 30 546,865 | 49 269,155| 80 12,228
06 248,307 31 114,772 51 208,778 81 1,209,811
08 62,961| 32 |1,463,898| 52 516,777 | 82 633,361
11 2,291,091 33 719,216\ 53 12,967,592| 83 78,930
12 202,470\ 34 584,095 54 242 328 | 85 11,299
13 1,081,561| 35 (1,635,618 55 |1,007,773| 86 23,135
14 | 4,410,965| 37 |1,248,651| 57 |2,131,407| 90 102,035
15 410,855 39 106,324 || 58 |1,847,435| 91 20,365
16 1,655,413| 40 35,082| 60 |1,762,089| 92 47,491
17 | 1,692,110| 41 164,193 || 62 172,923) 93 152,368
18 835,093 | 42 555,806| 65 278,202 94 189,505
19 460,815 43 233,762| 68 328,833 || 97 5,547

Note:

The table given in the following pages gives the frequency of characters appearing in single
character operators. The Unicode value of the character is given, as well as a representa-
tive glyph. The columns of the table correspond to the MR subject classifications. The
entries give the number of times the character occurs per million single-character operators
in documents in the given classification.
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[Ucode] Op ] all | 00] 01] 03] 05 ] 06 ] 08 | 11] 12] 13] 14 | 15] 16 |
0021 ! 2,198] 1,951 2,308] 2,438] 5,058] 2,339 603] 3,692] 2,578] 2,699] 2,706] 3,429] 2,163
0022 [ 4,115 0] 1,5558] 6,177| 3,315] 4,824] 3,764| 2,849| 6,149| 2,951 4,726| 2,453 4,292
0023 | # 1,462| 1,115] 2,048 878 1,712] 1,079 63] 1,921] 1,170 919 1,338] 1,521 3,043
0024 | $ 7 92 0 25 48 16 0 0 0 0 0 0 0
0025 | % 24 92 28 5 8 4 63 16 83 0 12 21 1
0026 | & 52 92 115 943 75 616 15 13 44 18 21 228 127
002A | = 29,210 | 11,895] 18,986 | 32,796 | 18,597 18,783 ] 18,789 | 17,757 | 17,039 | 24,119 [ 35,898 | 23,752 37,691
002B | + || 79,404 123,327 | 91,583 60,121 | 96,931 | 76,397 | 41,009 | 94,172 | 71,338 | 84,550 | 78,257 | 87,906 | 60,461
002C | , [[112,818[117,843 | 93,949 100,880 [ 121,317 | 94,169 | 104,922 [104,964 | 98,839 [103,263 | 107,718 [ 119,742 [101,337
002D | — [[116,064 [112,360 | 108,809 | 60,732 145,459 | 75,318 | 66,835 128,330 [ 107,941 [102,940 109,551 [132,939 | 93,008
002E | . 1,477 1,208 14,253 | 3,296 552| 1,151| 1,064 117 523 | 1,118 312 593 688
002F [ / 23,405 | 13,847] 15,927 | 14,626 | 22,206 10,764 | 16,645 | 40,239 | 48,096 | 33,420 | 27,527 | 21,309 | 15,307
003A | : 1,956 | 1,022 0] 2,341 637 4,131] 6,432] 1,412 2,202] 2,379[ 2,630 309 3,214
003C | < ][ 12,058 4,832] 11,628 28,345] 14,392 ] 19,653 | 10,625] 10,151 | 10,697 | 9,722| 8,311] 11,833 ] 8,541
003D | = [[128,715[175,371 | 166,748 | 121,806 | 140,626 | 133,081 | 147,535 | 130,735 | 148,002 [ 140,810 | 131,163 [ 142,159 [ 146,704
003E | > || 13,528 8,828 13,244| 11,784 | 10,364 | 9,951 | 17,582 | 12,926 | 13,552 | 16,705 | 14,739 | 11,738 | 14,055
005C | \ 967 92 173 215 838 1,840 349| 1,855| 1,007 387 948 331 471
007C [ ] 91 0 0 51 31 32 0 295 0 136 30 19 113
00A3 | £ 6 0 0 0 1 0 0 5 0 0 0 0 14
00A7 | § 102 0 86 119 53 16 0 48 4 96 108 143 136
00A9 | © 0 0 0 0 1 0 0 0 0 0 0 2 1
00AC | # 49 0 86| 2,389 43 370 397 1 19 4 6 7 53
00AF | ~ 12,451 743| 4,241 8,417] 9,529| 9,653 | 11,800] 14,708 | 11,581 [ 16,660 | 18,610 7,623 | 14,912
00B1 | £ 3,033] 3,159| 3,462| 1,304| 1,560 753 603 | 2,796 567 957 1,589 1,703| 1,349
00B6 | ¢ 221 0 0] 1,449 153 96 0 805 0 10 762 0 193
00D7 | x 11,204 4,182] 10,445] 9,320 6,461| 7,337| 6,273 10,144] 10,347 5,946 | 14,560 | 12,220 8,057
00F7 | + 16 0 0 0 14 0 0 38 0 90 39 0 0
0127 [ h 617 185 259 71 39 12 47 35 44 811 564 99 546
0131 1 37 0 0 2 69 4 0 14 128 7 7 7 3
0141 | L 96 0 0 39 1 0 0 65 4 245 76 4 1
0142 [ 1 134 0 0] 1,412 109 390 0 250 | 1,387 55 375 2 67
0152 | @& 1 0 0 0 0 0 0 0 0 0 0 0 0
02B9 | 7 62 92 86 0 4 68 0 73 24 79 119 12 27
02C6 | ~ 9,950 1,115] 6,319| 5,825| 6,713[ 11,473| 7,0561| 7,464| 8,702 5971| 9,112| 7,866] 7,452
02C7 | ~ 697| 7,527 0 406 254 165 190 443 513 409 944 868 437
02C9 | ~ 8,442] 12,732 1,731| 25,805| 5,368| 3,656 | 14,088] 8,750 8,816] 5,107 8,278 4,115] 6,447
02CB 30 0 86 0 1 76 0 1 0 73 18 0 12
02D8 | ~ 117 0 0 392 255 128 0 24 158 37 50| 1,034 35
02DA | ° 10 0 0 0 0 0 0 0 0 2 2 0 0
02DC | ~ ][ 16,875 9,851] 11,830 9,428] 11,575| 8,384 8,783] 12,209 ] 15,291 | 12,084 | 18,811 | 12,240 | 13,883
2011 | —— 6 0 0 0 0 4 0 0 0 0 0 0 247
2016 [ || 222 0 0 0 2 0 0 212 0 0 29 389 64
2020 | ¢ 593 0 0 136 384 592 0 858 | 5,467| 1,432] 1,158] 7,657 367
2021 | 1 45 0 0 0 16 0 0 30 49 13 9 4 21
2026 | ... 8,415] 12,918 7,530 13,495| 16,028 10,128 | 18,249| 7,829] 9,907 | 19,776 | 10,640 | 11,906 | 9,614
2032 | 7 3,694 278 10,300 2,972[ 3,003 998 222| 4,681 1,486 2,410 4,298| 2,757 3,256
2035 [ 6 0 0 0 0 0 0 0 0 0 0 0 0
2061 103,090 [ 125,464 [ 134,864 | 115,262 | 95,824 [ 117,487 [ 112,545 | 112,484 [102,089 | 94,905 | 91,878 |115,736 | 99,220
20D7 | ~ 1,518 1,022] 1,096 3,483] 2234| 8,618 3,541| 2,122] 4,020| 1,041 482] 1,063 261
2102 | C 852 0 0 110 208 72 0 388 34 156 1,375 980 183
210D | H 73 0 0 0 14 60 0 59 0 39 61 150 37
210F | & 4 0 0 0 0 0 0 13 0 0 3 0 0
2111 [ S 140 0 0 443 70 0 0 244 29 175 108 240 15
2113 | ¢ 6,877 1,579 952| 5,467| 10,788] 5,344| 2239 10,997| 7,388 7,356| 6,867 | 6,228 3,819
2115 | N 149 0 0 213 235 0 0 116 4 259 123 163 83
2118 | ¢ 185 0 0 483 209 169 0 597 335 412 294 0 120
2119 | P 303 0 0 349 37 8 0 92 118 316 905 613 67
211A | Q 272 0 0 107 50 40 0 645 69 806 878 51 102
211C | R 230 185 288 107 36 0 0 763 14 60 72 204 9
211D [ R 791 0 0 346 209 80 0 340 108 484 502 832 172
2124 | Z 724 0 0 579 440 253 0] 1,463 197 1,276 747 352 324
2127 | © 7 0 0 0 0 0 0 2 0 0 0 0 5
2135 | R 184 0 0] 3,893 93| 1,067] 1,540 37 143 42 18 4 127
2136 | 3 3 0 0 150 7 0 0 0 0 0 0 0 1
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[Ucode| Op | all | 00] 01] 03] 05 | 06 | 08] 11| 12] 13 ] 14] 15 | 16|

2137 | 3 2 0 0 147 15 0 0 0 0 0 0 0 0
2138 | 1 2 0 0 0 0 0 0 0 0 0 0 0 51
2100 | — 107 0 28 244 373 1,010 158 455 291 693 737 300 749
2191 | 1 202 650 28 505 170 608 0 137 108 164 142 240 230
2192 | — || 23,818 | 23,077 | 27,030 24,370 10,777 | 17,063 | 30,431 | 18,481 | 21,642 | 32,901 | 36,235 | 16,339 | 33,963
2103 | | 163 185 173 966 403] 1,014 397 202 306 727 741 367 668
2104 | — 16 0 57 28 96 108 0 30 29 32 59 12 112
2196 | A 26 0 0 8 79 451 0 56 1 21 11 12 24
2197 | / 72 0 173 207 113 696 31 70 1 59 36 21 91
2108 | \ 77 0 317 25 53 84 a7 11 14 82 77 9 132
2199 | 33 0 0 3 41 76 15 21 14 27 13 0 29
219B | = 0 0 0 11 0 0 0 1 1 0 0 0 0
210E | o 2 0 0 0 2 0 0 0 0 3 0 0 7
21A0 | — 93 0 28 93 52 144 174 128 24 78 187 17 248
21A2 | — 1 0 0 0 0 0 0 0 0 0 0 0 0
21A3 | — 19 185 28 8 0 0 0 10 9 6 13 7 10
21A6 | — || 2,443| 1,208| 4,414| 4,685| 1,475| B3,475| 2,461| 2,414| 3,477| 2,144| 2,857| 2,054| 3,666
21A9 | — 10 0 0 0 18 0 0 6 1 17 22 0 0
21AA | — 581 0 692 491 231 543 873 945 572 788 1,191 311 639
21AB | <P 0 0 0 8 0 0 0 0 0 0 0 0 0
21AC | + 6 0 0 0 4 0 0 0 0 0 0 0 10
21AD | «w i 0 0 0 7] 0 0 1 0 0 1 0 0
21AE | = 0 0 0 0 0 0 0 0 0 0 0 0 0
21B0 | 4 0 0 0 0 5 0 0 0 0 0 0 0 0
21BI | 7 0 0 0 0 5 0 0 0 0 0 0 0 0
21B6 | —~ 1 0 0 0 8 0 0 2 0 0 2 0 1
21B7 | ~ 21 0 0 0 145 0 0 0 0 0 7 0 2
21BA | O 9 0 0 39 20 0 0 0 0 24 9 0 5
21BB | O 9 0 0 11 2 0 0 0 0 0 7 0 0
21BC | — 38 0 0 0 0 0 0 0 19 5 3 0 397
21BD | — 2 0 0 0 0 8 0 0 9 7] 0 0 51
21BE | | 55 0 0| 1,722 17 7] 698 5 0 0 3 34 36
21BF | 1 0 0 0 2 0 0 0 0 0 0 0 0 0
21C0 | — 7 0 0 0 18 0 95 0 0 16 16 2 537
21C1 | — 1 0 0 0 0 B 0 0 9 6 1 0 70
21C4 | = 8 0 0 0 ] 28 0 7 0 2 B 0 63
21C5 | 1 9 0 0 11 8 0 0 0 0 0 0 0 0
21C6 | = 127 185 230 166 199 140 111 69 177 73 82 80 177
21C7 | = 0 0 0 0 0 0 0 0 0 0 0 0 0
21C9 | = 54 0 0 2 0 0 0 62 0 8 52 13 79
21CA | 1l 0 0 0 0 0 0 0 0 0 0 0 0 2
21CB | = 0 0 0 5 0 B 0 0 0 0 0 0 1
21CC | = 3 0 36 31 11 0 0 0 0 1 1 0 1
21CE | « 0 0 0 0 0 0 0 0 0 0 0 0 0
21CF | = 0 0 0 2 2 0 0 0 0 0 0 0 1
21D0 | < 22 0 0 73 23 60 0 15 64 38 15 12 13
21D1 | 1 1 0 0 0 0 0 0 0 0 0 0 0 1
21D2 | = 658 278 1,211| 2,514 635| 2,307| 2,080 447 830 1,415 625 810| 1,468
21D3 | § 16 0 28 0 105 24 5 1 19 0 2 0 2
21D4 | = 326 1,022 836| 1,364 78| 1,824 921 325 408 653 349 | 1,097 630
21D5 | § 0 0 0 0 1 0 0 0 0 0 0 0 0
21DA | <« 0 0 0 0 0 0 0 0 0 0 0 0 1
21DD | ~ 40 0 28 53 46 56 0 9 148 34 13 24 13
21E0 | <-- 0 0 0 0 1 0 0 0 0 0 0 0 0
21R2 | —— 32 0 0 14 21 0 0 13 0 9 131 2 12
2200 | V 1,146| 3,438| 1,090] 6,390 677 1,792| 2,398 848 | 1,363 523 740 993 974
2201 | C 6 0 0 5 14 0 0 2 0 0 1 0 1
2202 | O || 11,040| 9,851 12,147 043 | 4,481 | 4,466 2,207| 2,665| 7,670| 5,166| 7,135| 5,773| 4,461
2203 | 3 259 185 230| 4,990 220 644| 2,318 223 325 131 202 192 236
2204 | 7 0 0 0 0 0 0 0 0 0 0 0 0 0
2205 | © 1,138 164 461| 4,117| 1,015| 2,545 857 659 | 1,022| 1,136 1,183 834 762
2207 | V 3,880 371 2,279 159 487 551 222 501| 4,120 1,125| 1,791| 1,652 895
2208 | S || 43,942 | 45,910 44,810| 77,021 36,612 | 64,673 | 86,434 | 39,319 | 52,644 | 41,860 | 38,614 | 36,338 | 50,037
2200 | ¢ 923 278 952 2,651| 1,429| 2,013| 3,525 975 | 1,397| 1,803 948 9390 862
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[Ucode| Op | all | 00] 01] 03] 05 | 06 | 08] 11| 12] 13 ] 14] 15 | 16|

220B | > 172 0 144 167 16 120 79 62 33 114 161 ]2 194
220F [] 2,399| 6,133| 1,125| 2,139| 4,379| 1,377| 2,604| 5,287| 2,143 2,111| 2,615| b5,702| 1,667
2210 ] 283 164 36 429 272 197 1,397 177 158 313 303 4 572
2211 | > 13,560 | 19,795| 10,906 | 5,157 | 20,897 | 10,744 | 3,271| 20,165| 13,508 | 10,942 | 11,018 | 15,333 | 14,683
2214 | + 9 0 0 0 26 157 0 21 202 0 0 0 24
2216 \ 2,581| 1,486 952| b5,282| 3,039| b5,533| 7,433| 1,338| 1,965| 3,063| 2,604| 2,584| 1,461
2218 o 6,194| 1,394| 2,452 8,894| 4,144 10,152 | 22,712| 3,550| 3,081| 4,353| 5,892| 3,891 | 12,643
2219 o 2,671| 11,710| 1,298 1,690| 1,976] 2,110 778 2,480| 1,891 5,643| 5,046| 1,732| 5,625
21A | / 4 371 0 76 2 0 0 0 0 0 6 0 0
221D | « 12 0 0 5 25 84 0 10 0 1 9 24 9
221E | oo 13,138 9,107| 20,977 7,163 7,431| 7,067| 3,319| 14,627| 12,984 | 6,376| 6,521| 9,426| 5,924
2220 Z 62 0 0 15 7 4 0 13 0 20 6 0 0
2221 < 7 0 0 0 0 0 0 0 0 0 0 2 0
2222 < 2 0 0 0 0 0 0 0 0 0 0 0 0
2223 8,444| 7,063| 4,443 9,883| 6,006| 10,362 | 7,846| 9,474| 6,504 | 7,125| 9,474| 5,464 | 7,841
2224 73 0 0 39 38 40 0 664 162 42 93 36 24
2225 I 615 743 461 585 493 140 190 346 335 159 132 192 151
2226 )% 0 0 0 0 0 0 0 0 0 0 0 0 0
2227 A 3,425 0 115| 5,078 | 1,233| 9,947| 6,061| 1,405| 2,849| 2,882 3,615| 3,694| 2,856
2228 v 1,570 650 144| 3,509 1,525]| 11,097 | 11,848 1,604| 3,249| 2,080 2,918 920 | 2,125
2229 N 6,064 | 1,022| 3,981 12,483| 4,967| 7,551| 9,037| 4,238| 6,5619| 8,792| 8,580| 3,426 4,079
222A | U 4,023 4,368| 3,058 12,654| 5,287| 8,586| 9,402 2,636| 4,529| 3,727| 3,837| 2,492 2,279
222B | [ 6,613 2,044| 18,784 767| 1,601 203 174] 5,719 1,496 503| 1,814| 5,478 519
222C | [[ 57 0 0 0 12 1 0 40 1 10 11 38 22
222D | [[T 1 0 0 0 0 0 0 1 0 0 0 0 1
222E | ¢ 57 0 0 5 98 0 0 35 0 0 17 233 1
2234 0 0 0 2 0 0 0 0 0 0 0 0 0
2235 0 0 0 0 0 0 0 0 0 0 0 0 0
223C | ~ 1,426 2,509 807| 1,838| 1,759| 3,092| 2,191| 1,569 1,733 869 | 1,822 1,350 1,388
223D | - 5 0 0 0 2 12 0 4 0 0 0 0 0
2240 2 79 185 0 42 225 365 0 103 123 143 34 2 328
2241 ) 20 0 0 42 70 28 15 3 0 1 36 53 46
2243 | ~ 1,183 0 692 673 555 208 158 | 1,346 1,219| 1,786| 2,288 993 2,366
2244 | #£ 9 0 0 5 5 0 0 14 1 33 21 2 20
2245 | = 2,611 557 807| 1,403 966 | 3,032| 1,175| 2,250| 3,027| 4,980 4,683| 1,029| 6,592
2247 | 2 23 0 0 107 31 16 63 9 34 12 38 0 60
2248 | =~ 205 1,765 115 494 381 153 667 468 19 73 189 209 152
2249 | # 1 0 0 2 1 3 15 0 0 0 0 0 0
224A | ~ 3 0 0 0 0 64 0 0 0 0 2 0 9
224D | = 1,693 4,925| 3,173| 2,122| 2,180| 1,256| 5,066| 4,534| 1,590 827 1,304| 1,190 1,052
224F | = 0 0 0 0 0 0 0 0 0 0 0 0 0
2250 | = 15 0 0 164 37 0 0 4 0 65 18 21 3
2251 = 5 0 0 0 0 0 0 0 0 0 0 0 0
2252 | = 0 0 0 0 0 0 0 0 0 0 1 0 0
2257 | = 1 0 0 62 0 0 0 0 0 0 0 0 0
225C | & 23 0 0 0 11 0 0 0 0 0 4 0 0
2260 | # 4659 7,063| 6,867| 6,885| 4,998| 5,710 5,008 4,626| 7,324| 6,690 5,237| 5,121| 5,456
2262 | # 95 0 28 93 171 124 270 351 143 48 90 131 33
2264 | < 20,088 | 11,338 | 10,502 | 24,242 | 25,792 | 31,682 | 26,111 | 19,574 | 17,113 | 18,021 | 14,729 | 22,572 | 13,437
2265 > 10,820 5,855| 5,770| 8,252 15,179| 10,072| 8,116| 11,963 | 10,806 | 14,666 | 12,093 | 9,967 | 8,105
2266 < 19 0 0 0 0 0 0 37 0 10 19 12 6
2267 > 15 0 0 0 3 0 0 27 0 22 16 19 14
2268 < 0 0 0 8 0 0 0 1 0 0 0 0 0
2269 0 0 0 0 0 0 0 0 0 0 0 0 0
226A | < 387 02 115 329 194 523 15| 2,644 182 67 124 111 132
226B | > 218 0 28 142 114 44 63 424 429 1,042 365 51 233
226D | £ 0 0 0 0 0 0 0 0 0 0 0 0 0
226E | £ 3 0 0 39 13 32 0 0 0 6 2 0 11
226F | ¥ 1 0 0 5 9 20 0 0 0 7 2 0 10
2270 £ 17 0 0 147 19 600 142 8 4 30 26 9 14
2271 7 10 0 0 17 6 157 0 0 0 39 20 2 14
272 | < 370 0 0 68 61 680 0 66 0 15 6 7 122
2273 | > 35 0 0 0 79 0 0 62 0 6 5 0 0
2276 | < 0 0 0 0 0 0 0 0 0 0 0 0 0
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[Ucode] Op ] all | 00] 01] 03] 05 ] 06 ] 08 | 11] 12] 13] 14 | 15] 16 |
2277 [ 2 2 0 28 0 0 0 0 1 0 0 0 0 0
227A | < 337 0 0] 2,088 808| 3,511 524 148 128] 1,182 163 287 740
227B | = 117 0 0 88 368 648 95 79 69 350 67 29 560
227C | 220 0 0 872 496| 1,671 1,492 106 518 155 87 75 250
227D | = 27 0 0 68 54 104 190 44 187 90 9 9 15
227E | 2 10 0 0 0 0 0 0 0 0 0 0 0 12
227F | & 1 0 0 0 2 0 0 0 0 0 0 0 0
2280 | A 1 0 0 0 9 12 0 3 0 0 1 0 2
2281 | 1 0 0 0 25 0 0 0 0 0 0 0 0
2282 | C 7,021 1,115] 9,464 5,552 2,907 4,297| 3,430| 4,938| 8796| 7,578| 11,217| 3,339] 4,317
2286 | C 2,248 2,323 663| 12,330| 4,090] 8,839| 14,802| 1,485| 1,792 7,213| 2,323| 2,499| 4,154
2280 | 2 4 0 0 2 5 12 79 1 0 39 3 0 1
228A | C 56 0 0 53 85 144 31 94 9 338 103 4 91
228B | D 7 0 0 14 6 36 47 8 0 25 10 0 2
228E | o 22 0 0 142 168 205 0 11 0 3 14 2 1
228F | C 5 0 0 267 0 0 0 0 0 11 1 0 1
2200 | I 1 0 0 0 0 0 0 0 0 21 6 0 0
2201 | C 17 0 0 809 103 140 555 1 0 0 0 0 0
2202 | J 1 0 0 113 3 0 0 0 0 0 0 0 0
2293 | T 50 0 0 215 57 28 0 1 0 105 10 0 130
2204 | U 303 0 288 295 356 | 1,304 0 105 237 311 220 216 366
2295 | @ 4,329 2,137] 1,962| 1,994 2,048] 9,029| 6,226 3,062| 5477| 6,905| 6,870 3,441 8,303
2296 | © 53 0 0 93 187 1,022 0 12 0 1 17 17 1
2297 | ® || 14,242] 1,208| 1,240] 2,131[ 6,558| 8,529| 3,017| 8,863 | 23,242 17,837] 16,621 | 9,163 | 58,064
2299 | O 197 371 721 255 137] 1,635 3,716 12] 1,876 414 149 496 679
229B | ® 35 0 0 34 19 0 0 0 0 20 7 31 353
229D | © 3 0 0 0 14 0 0 8 0 0 3 0 0
220E | H 31 0 0 147 68 100 0 100 0 0 14 260 9
229F | B 8 0 0 517 9 0 0 0 0 0 0 0 3
22A0 | 242 0 0 389 1 24 270 163 54 149 218 9 204
22A1 | © 4 0 0 0 0 0 0 0 0 0 0 0 12
22A2 | F 96 650 0 716 480 511 0 47 29 38 49 257 371
22A3 | A 43 0 0 267 126 314 47 20 24 0 22 0 222
22A5 | L 944 92| 1,125 846 557 3,688 905 709| 1,131 345 740 496 | 1,092
2A7 | E 67 0 0] 3,770 137 221 555 7 74 36 12 29 157
22A9 | - 30 0 0] 1,238 19 32 0 5 0 0 0 0 0
22AC | ¥ 0 0 0 11 0 0 0 0 19 0 0 0 0
22AD | ¥ 0 0 0 5 0 0 0 0 4 0 0 0 0
22B2 | 4 60 0 0 198 107 934 95 52 88 84 26 34 158
22B3 | > 30 0 0 0 37 108 0 1 0 0 12 0 62
22B4 | J 60 0 0 125 61 257 746 8 0 13 13 24 32
22B5 | > 8 0 0 28 29 0 0 0 0 27 7 0 6
22B8 | — 3 0 0 110 11 0 0 9 0 0 4 0 0
22BA | 7 5 0 0 0 18 0 0 0 0 32 8 0 0
22BB | V 1 0 0 0 0 52 206 0 0 0 0 0 0
22BC | A 0 0 0 0 0 0 0 0 0 0 0 0 0
22C0 | A 261 0 86 687 90 877 651 233 227 405 402 1,066 590
22C1L |V 97 0 0] 1,102 136] 3,262] 1,064 32 69 24 5 51 163
22C4 | o 120 0 0 107 250 765 555 18 138 343 102 2 138
22C5 | . 9,278 13,847 | 12,638| 4,745| 7,093| 10,921| 5,463| 7,728 7,615| 6,599| 10,693 | 6,547 | 11,409
22C6 | « 1,217[ 1,208 15,552 1,696 794 2,154 1,111 494 661 7,904| 1,001 260 | 1,160
22C7 | x* 1 0 0 0 0 0 0 0 0 0 0 0 0
22C8 | M 41 0 0 0 16 100 285 2 29 6 0 0 424
2209 | x 174 0 0 0 95 289 1,350 50 261 527 36 80 220
22CA | % 316 92 57 14 74 374 0 228 395 115 138 29 273
22CB | X 4 0 0 0 0 0 0 0 0 0 3 0 0
22CC | K 2 0 0 0 0 0 0 0 0 0 0 0 4
22CD | = 8 0 0 0 0 0 0 7 0 0 3 0 4
22CF | A 5 0 0 0 16 0 0 0 0 0 0 0 0
22D0 | € 27 0 28 0 14 0 0 11 0 23 3 0 0
22D1 | 5 0 0 0 0 0 0 0 0 0 0 0 0 0
22D2 | m 4 0 0 0 0 0 0 0 0 0 0 0 0
22D3 | W 1 0 0 2 0 0 0 0 0 0 1 0 0
22D6 | < 13 0 0 2 81 942 0 1 108 3 20 0 15
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22D7 > 3 0 0 0 6 116 0 0 0 0 8 0 0
22D8 | & 1 0 0 0 0 0 0 0 0 0 0 7 0
22D9 | > 0 0 0 0 0 0 0 0 0 0 0 7 0
22DB | = 0 0 0 0 0 0 0 0 0 0 0 0 0
22DF | & 0 0 0 0 0 0 0 0 0 0 0 0 0
22E0 £ 1 0 0 0 12 12 0 0 0 1 0 0 1
22E1 P 0 0 0 0 1 0 0 0 0 5 1 0 0
22E2 Z 0 0 0 2 0 0 0 0 0 0 0 0 0
22E6 < 0 0 0 0 0 8 0 0 0 0 0 0 0
22E8 = 0 0 0 0 0 0 0 0 0 0 0 0 3
22E9 = 0 0 0 0 0 0 0 0 0 0 0 0 0
22EB | ¥ 0 0 0 0 0 0 0 0 0 0 0 0 0
22EC i 0 0 0 0 0 28 111 0 0 0 0 0 0
22ED | ¥ 0 0 0 0 0 0 0 0 0 0 0 0 0
22EE : 370 | 1,394 57 181 430 330 63 375 528 917 472 1,455 419
22EF | --- 12,005 | 15,706 | 15,148 | 9,781 | 21,483 | 15,911 8,910 12,358 | 12,885 | 19,447 | 13,312 | 26,306 | 15,213
20F1 | . 116 278 0 39 188 116 0 154 182 165 92 567 135
2308 [ 122 0 0 82 394 120 333 147 34 452 238 90 26
2309 1 122 0 0 99 393 112 333 147 34 452 237 82 26
230A | 222 0 0 147 1,105 604 730 453 296 482 216 153 147
230B [ 229 0 0 139| 1,036 898 | 1,270 454 296 367 219 270 173
2310 - 8 0 0 625 0 60 15 0 69 0 0 31 0
231C r 29 0 0 576 0 0 0 0 0 10 22 0 17
231D 1 26 0 0 568 7 0 0 0 0 10 22 0 22
231E L 12 0 0 11 17 0 0 0 0 6 24 0 15
231F J 74 0 0 11 0 0 0 0 0 6 31 0 14
2322 —~ 46 0 ol 1,815 32 16 0 0 0 0 5 0 4
2323 - 49 0 0 179 63 0 0 1 0 1 9 0 140
2329 ( 4450 2,509 | 2,510 7,348 | 3,253| 7,051 19,281 2,530 3,402| 3,096 | 3,131| 2,867| 6,021
232A ) 4584 2,509 2,510 7,072| 3,221| 6,705 19,281 2,536 | 3,417| 3,103| 3,172| 2,988 6,125
23D4 h 14 0 0 0 0 0 0 0 0 9 2 0 0
25A0 | W 134 0 86 133 80 104 0 99 49 25 81 172 306
25A1 [ ] 564 743 432 923 477 229 0 667 370 535 543 849 962
25AA ] 8 0 0 0 104 0 0 0 0 0 61 0 0
25AB | O 787 0 663 1,324 1,534 2,061 397 652 839 769 609 | 1,460 1,554
25B2 A 7 0 0 0 6 0 0 2 0 53 0 133 0
25B3 | A 295 0 432 389 208 885 15 180 103 110 122 133 190
25B6 > 20 0 0 0 12 563 0 0 0 2 2 0 244
25BB > 184 0 0 51 100 128 0 58 172 16 15 133| 1,806
25BC v 2 0 0 0 0 0 0 0 0 50 0 133 0
25BD | Vv 43 0 0 45 58 338 31 31 0 39 21 299 52
25C0 P 10 0 0 0 0 0 0 1 0 0 0 0 59
25C5 4 173 0 115 179 83 112 174 113 167 143 60 55 997
25CA | O 44 0 0 468 90 116 0 4 0 176 22 0 8
25EF | O 97 0 86 17 351 0 0 271 0 0 23 0 252
2605 * 19 0 0 443 72 0 0 0 58 11 0 6
2660 a 19 0 0 0 16 0 0 11 0 0 4 0 0
2663 & 15 0 0 25 25 0 0 6 0 6 24 4 1
2665 v 14 0 0 0 23 0 0 5 0 2 29 0 0
2666 O 62 0 0 45 247 157 0 29 0 30 26 7 68
266D b 176 0 0 187 164 52 a7 98 0 313 170 209 185
266E h 133 0 0 127 103 136 397 41 138 401 259 82 236
266F [ 533 0 0 252 332 660 921 356 350 1,154 659 954 396
2A0C | [][T 1 0 0 0 0 0 0 0 0 0 0 0 3
2ATD | < 752 5,111 173 576 | 1,338 720 333 1,258 582 828 4581 1,097 364
2ATE | > 365 4,275 865 110 702 261 301 649 1,200 547 323 172 186
2A85 < 12 0 0 0 87 0 0 13 0 0 0 0 0
2A86 | 2 8 0 0 0 73 0 0 3 0 0 0 2 0
2A87 < 3 0 0 0 8 0 0 0 0 37 6 0 6
2A88 > 0 0 0 5 0 0 0 0 0 2 1 0 1
2A8B | = 0 0 0 0 0 0 0 0 0 0 0 0 0
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[Ucode| Op | 17| 18] 19 | 20| 22] 26 28] 30| 31] 32] 33| 34] 35|
0021 ! 2,129] 4873[ 3,135] 2,262] 1,709 1,761 783] 2441] 1,437] 2,233 5937] 1602] 1,338
0022 [ 2,323 7,935 2,354| 6,113| 4,837| 2,816| 2,037| 3,289 4,626] 5052| 1472| 3,648 2,767
0023 | # 1,300 1,555 592| 1,835| 1,080 441] 3,830 497 418 773 360 | 1,136 423
0024 [ § 0 9 0 27 0 0 0 16 0 0 0 0 0
0025 | % 1 128 39 7 0 19 43 0 0 0 2 0 9
0026 | & 32 98 2 105 12 3 269 20 0 21 43 11 12
002A | =« 28,920 | 50,890 | 53,707 | 26,608 | 36,457 | 10,063 | 17,230 | 15,448 | 15,090 | 26,658 | 12,054 | 11,672 14,470
002B | + |[[ 93,691 50,153 | 65,169 74,629 | 63,525 71,936 | 57,117 | 83,719 69,468 | 75,387 [129,370 [107,580 | 97,579
002C |, [[133,348] 91,224 | 94,512 115,943 109,140 | 128,400 | 103,564 [ 100,650 | 104,433 [ 109,935 | 143,504 [ 123,656 [ 111,176
002D | — [[127,670| 86,843 103,692 118,385 | 96,020 [ 123,314 | 97,296 [ 127,173 [ 119,515 [107,996 | 191,206 | 145,443 [ 138,603
002E | . 1,216 906 514 1,457| 1,734 361 778 1,108 78 908 | 1,155| 5565| 3,375
002F | / 12,148 17,681 | 24,873 22,564 | 21,370 19,333 23,271 | 24,461 18514 | 17,394 | 44,654 | 21,782 | 25,985
003A | 762| 6,289| 7,135[ 2274 2459| 2219 1619 1442] 1,115] 1,705 130 506 393
003C | < 7,574 9,995| 8,287 11,088 7,603 | 15,279 | 18,527 15,557 | 20,092 | 10,557 | 10,828 | 14,165 | 16,453
003D | = |[[137,415[108,669 | 109,807 | 138,216 | 128,827 | 122,120 | 124,355 [ 132,694 | 115,359 [ 132,302 | 127,750 [ 140,364 [ 103,376
003E | > 8,358 | 23,650 | 19,678 11,699 | 8,689 13,487 | 17,965 13,303 | 16,232 12,361 | 7,430 12,783 [ 15,256
005C | \ 442 389 855| 1,258| 2,598 451 1,864| 1,338 209 | 1,808 463 657 792
007C [ ] 24 37 195 96 127 6 134 0 0 249 5 17 173
00A3 | £ 65 0 23 0 10 0 0 0 0 0 18 0 0
00A7 | § 128 41 4 97 56 36 38 82 8 90 11 133 72
00A9 | © 0 0 0 0 0 0 0 0 0 0 0 I 0
00AC | # 1 58 0 10 8 26 19 27 0 5 0 15 0
00AF | 13,016 | 11,662 | 13,690 12,730 14,149| 8,593 | 12,592 13,458 13,339 | 17,882 3,958 | 7,033| 9,718
00BI | £ 5289 1,426| 1,981| 3944 2,881 1,284| 1345] 3,174 583 | 2,082| 3,708] 5,101| 4,556
00B6 | 9 199 249 13 18 20 0 0 140 0 109 0 0 0
00D7 | x 6,087 21,580 | 17,215| 10,027 13,670 4,303 | 11,078| 6,701 6,229 13,164 | 5447| 6,750 8,104
00F7 | + 5 0 47 0 0 3 9 0 0 2 6 1 7
0127 [ R 1,158 173 410 548 347 0 0 122 374 499 82 381 292
0131 1 7 0 10 2 0 6 0 18 8 58 4 131 227
0141 | L 0 279 0 0 4 0 0 32 0 14 0 73 43
0142 [ 1 18 49 65 31 25 33 0 20 B 347 415 90 44
0152 | @& 0 0 0 0 45 0 0 0 0 31 0 0 0
02B9 | 7 26 91 17 119 4 0 0 16 26 22 1 13 42
02C6 | ~ | 11,128| 7,788 11,414 9,748] 13,554| 3,911| 7,709| 10,183 ] 10,455 | 11,882 3,697 | 9,849| 8,170
02C7 | 1,598 983 392 600 952 374 134 568 | 1,995 411 273 698 177
02C9 | 8520 7,209| 7467| 7446| 6,523 7,326] 5503| 9,622 6,369 12,114| 2,754| 3,324[ 9,349
02CB 2 2 45 17 0 0 0 12 34 4 1 1 4
02D8 | 74 0 88 148 53 0 48 168 0 13 179 150 100
02DA | 0 11 0 21 0 0 0 0 0 0 0 0 39
02DC | ~ |[ 19,428 15,707 | 16,640 17,964| 20,191 | 9,293 12,649 17,302 11,675 | 22,869 | 15,149 | 22,876 | 19,545
2011 | —— 123 249 2 0 0 0 0 0 0 0 1 0 0
2016 | | 22 71| 1,058 125 411 4,087 124 0 0 273 0 0 329
2020 | 1 779 552 340 224 210 9 9] 1,327 26 961 568 184 242
2021 | i 53 26 17 10 14 6 9 3 0 9] 1077 11 4
2026 | ... 9,548 5,752| 5,108 11,882 7,923| 3,865| 12,880 6,336 3,023 6,480 6,465| 5,903 2,397
2032 | 7 2,551 3,101| 3,689| 3515] 5935 8,185| 2,763| 6,010 165| 4868 4,787 4,747| 2,328
2035 | 0 0 0 0 190 0 0 0 0 0 0 0 0
2061 90,757 | 100,210 | 93,762 [ 100,938 | 117,839 | 118,583 | 119,434 | 131,096 | 124,952 | 94,881 | 81,762 [116,528 | 103,527
20D7 | 931 330 10 558 195 434] 2215| 3,765| 2,082 1.442] 2,647| 1,027| 1,965
2102 | C 1,573 182 375 227 2,510 215 716 896 731 3,873 326 475 128
210D | H 58 0 106 50 362 0 0 138 0 105 4 0 10
210F | & 0 0 0 0 19 0 0 0 0 0 0 0 0
2111 [ S 25 5 10 61 68 19 523 660 871 146 155 118 268
2113 | ¢ 6,328 2,563 4,394| 7,913| 7,080 5,759| 10,977 7,0564| 4,887| 5811| 7,326| 4,999| 6,074
2115 | N 112 55 312 129 404 189 471 21 0 387 27 219 190
2118 | p 164 205 49 206 166 0 163 678 540 390 786 671 42
2119 | P 101 9 173 23 87 0 62 248 104 846 148 167 14
211A | Q 108 176 444 208 679 33 24 49 0 558 61 25 0
211C | ® 15 38 17 59 525 318 43 652 365 176 443 217 322
211D [ R 731 270 555 294| 1,755] 1,529] 1,091 230 784 1,616 118] 1,513[ 1,173
2124 | Z 1,012 611 1,395] 1,230 1,621 29 557 190 8 7438 432 325 126
2127 | © 13 0 17 6 0 0 0 0 0 0 0 0 0
2135 | R 33 47 128 110 176 872 139 434 0 213 0 34 55
2136 | 3 0 0 0 7 12 0 0 0 0 0 0 0 0
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2137 | 1 0 0 0 15 0 0 0 0 0 2 0 0 2
2138 | 1 0 102 0 a7 0 0 0 0 0 0 0 0 0
2190 | — 335| 1,213| 1,169 531 307 19 221 69 0 202 129 166 129
2101 | 1 406 566 138 157 77 222 230 73 243 98 87 73 83
2192 | — || 12,778 | 58,245 | 55,514 | 21,864 | 23,547 | 13,035 | 21,627 | 16,819 | 16,011 | 24,520 | 8,513 | 14,865 | 14,381
2103 | | 454| 1,153| 1,315 355 247 308 273 160 87 307 183 282 207
2104 | — 96 13 10 81 29 0 24 25 0 11 26 8 ]
2196 | A 201 645 ] 8 5 0 14 10 0 8 0 0 0
2197 | / 290 622 13 58 10 89 81 181 174 58 34 46 36
2108 | \ 312 761 13 33 35 86 76 177 191 51 30 32 16
2199 | 251 499 13 20 28 0 9 14 0 28 2 10 ]
219B | = 0 0 0 0 0 6 0 0 0 2 0 1 3
210E | o 2 1 0 0 0 0 0 0 0 0 0 0 0
21A0 | — 154 429 651 180 60 0 0 0 0 28 6 0 7]
21A2 | — 26 0 0 24 0 0 0 0 0 0 0 0 0
21A3 | — 91 270 316 92 6 0 0 0 0 0 0 0 0
21A6 | — || 2,366| 4,916| 4533| 2,962| 4,073| 1,615| 2,007| 2,265| 1,585| 2,688 2,064| 1,872| 1,319
21A9 | — 31 14 32 18 11 0 105 0 0 12 0 11 2
21AA | — 136 962 694 546 714 102 187 224 87 622 22 143 152
21AB | <P 0 0 0 0 0 0 0 0 0 0 0 0 0
21AC | + 0 0 0 0 0 0 0 0 0 2 0 0 0
21AD | «w 1 1 0 3 0 0 0 0 0 0 0 0 0
21AE | = 0 0 0 0 0 0 0 0 0 0 0 0 0
21B0 | 4 0 0 0 0 9 0 18 0 0 0 0 0 0
21BL | 7 0 0 0 0 11 0 18 0 0 0 0 0 0
21B6 | —~ 19 89 6 34 0 0 0 31 0 13 0 0 0
21B7 | ~ 13 83 136 285 14 0 0 109 0 14 8 3 0
21BA | O 17 13 0 8 0 0 14 91 0 73 0 0 0
21BB | O 14 10 0 2 0 0 0 0 0 10 0 0 0
21BC | — 15 126 0 253 3 0 0 0 0 0 0 0 0
21BD | — 0 1 0 0 0 0 0 0 0 0 0 0 0
21BE | | 29 56 0 23 14 209 33 29 0 42 0 0 18
21BF | 1 0 0 0 0 0 0 0 0 0 2 0 0 0
21C0 | — 51 204 0 325 0 3 0 67 191 16 0 30 266
21C1 | — 3 15 0 11 0 0 0 0 0 0 0 0 6
21C4 | = 0 128 B 3 0 0 0 0 0 2 0 0 0
21C5 | 1 2 3 0 11 0 0 0 0 0 1 0 0 0
21C6 | = 153 182 39 225 117 23 52 120 26 60 101 87 16
21C7 | = 0 0 0 0 0 0 0 0 0 0 0 0 0
21C9 | = 103 129 11 18 289 33 0 36 0 0 1 0 0
21CA | 1l 0 2 0 0 13 0 0 0 0 0 0 0 0
21CB | = 0 0 0 0 0 0 0 0 0 0 0 0 0
21CC | = 1 3 0 5 1 3 ] 7 0 7] 2 0 0
21CE | « 0 0 0 0 0 0 0 0 0 0 0 0 0
21CF | = 1 0 0 0 0 0 0 0 0 0 0 0 0
21D0 | < 18 130 B 34 38 56 67 9 26 14 0 10 2
21D1 | 1 0 10 1 2 0 0 0 0 0 0 0 0 0
21D2 | = 403| 1,720 785 666 807 716| 1,240 405 653 521 257 378 300
21D3 | § 96 39 0 8 8 0 0 0 0 5 129 10 1
21D4 | = 249 488 260 410 338 361 672 166 304 253 129 265 134
21D5 | § 0 0 0 0 0 0 0 0 0 2 0 0 0
21DA | <« 0 0 0 0 1 0 0 0 0 0 0 0 0
21DD | ~ 37 56 B 28 29 3 0 0 52 22 45 54 22
21E0 | <-- 0 0 0 0 0 0 0 0 0 0 0 0 0
21E2 | --» 18 107 67 6 14 0 38 0 0 87 0 12 0
2200 | V 364 786 648 727 1,566| 1,818| 3,503 830 | 1,411 968 524 | 1,438 1,719
2201 | C 0 0 0 3 0 0 13 0 0 10 0 0 40
2202 | 0 8,217| 7,787| 9,112| 5,610| 9,508| 7,262| 3,605| 19,271 | 30,512 | 23,143 | 5,721 | 15,110| 28,815
2203 | 3 79 292 36 205 169 437| 1,033 179 78 136 38 239 352
2204 | 7 0 0 0 0 0 6 0 0 0 0 0 0 0
2205 | 0 619| 1,134 572 1,136| 1,192 998 | 2,268 | 1,212 940 | 1,179 223 124 657
2207 | V 1,933 2,117| 2,964 810| 1,641 3,682 163 | 2,327 | 14,472| 3,687 717| 3,477 15,387
2208 | S || 44,390 39,454 | 43,130 52,067 | 65,660 | 56,783 | 72,626 | 41,582 | 50,044 | 42,819 | 23,483 | 36,954 | 38,370
2200 | ¢ 775 117 677 1,359 812 822 | 1,249 350 487 907 757 642 554
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[Ucode| Op | 17| 18] 19 | 20| 22] 26 28] 30| 31] 32] 33| 34] 35|

220B | > 123 149 78 90 297 172 350 299 958 377 79 178 150
220F | [] 2,005| 1,872| 2,838| 3,025| 2,422| 1,343| 2,105| 2,128| 1,254| 1,877| 9,229| 1,278| 1,018
2210 | [] 357 1,833| 1,019 338 241 29 1 84 0 265 27 34 7
2211 | S || 14,357| 6,861| 8,040| 9,881| 9,730| 32,525 | 14,245| 12,851 | 10,087 | 11,734 | 20,201 | 10,950 | 12,394
2214 | + 18 0 23 1 10 0 0 0 0 14 0 18 0
2216 | \ 1,017 1,068| 1,729| 2,330| 2,174| 2,873| 2,528| 5,540| 9,941| 4,696| 1,034| 1,806| 3,239
2218 | o 7246 22,726| 7,395| 5,005| 9,076| 3,925| 9,828| 5,048 2,274| 8,726| 1,781| 2,204| 1,802
2210 | e 2,537| 10,580 | 4,824| 2,872 1,007| 1,831 187 281 235 | 5,143 599 943 851
221A | +/ 0 0 36 0 0 13 0 7 0 0 0 0 7
221D | o 1 0 32 7 6 0 0 7 52 6 16 29 17
221E | oo 5,133| 7,903 | 15,303 | 7,127 12,075| 21,520 | 22,771| 25,216 | 26,652 | 12,747 | 19,647 | 18,865 | 23,460
2220 | Z 0 9 32 174 17 0 38 117 0 3 5 3 66
2221 | £ 0 0 0 3 14 0 0 60 0 1 0 1 0
2222 | « 0 0 0 0 0 0 0 0 0 0 0 0 0
2223 9,248 7,839| 6,171| 8,799 10,005| 6,552 | 7,718| 7,268| 7,231| 8,091| 5,055| 6,074| 6,379
2224 1 7 36 104 6 13 13 7 0 11 15 25 0
2225 | | 261 216 116 114 425 597 240 694 | 1,550 293 496 457| 1,695
2226 | & 0 0 0 0 0 0 0 12 0 0 0 0 1
2227 | A 4576 4,767| 4,268| 1,577| 3,049| 1,781| 1,355| 2,048| 3,398 8,344| 1,234| 2,639 2,283
2228 | v 2,696| 4,434| 1,443| 1,058| 2,681| 1,390| 1,783 215 348 993 | 1,123 957 443
2220 | N 2,777| 3,408| 3,973| 7,368| 8,793| 4,515| 11,919| b5,474| 7,153| 9,689| 1,030| 3,083| 3,728
222A | U 1,010 3,024| 3,298| 6,082| 3,507| 3,045| 7,166| 4,556| 4,251| 4,654 1,315| 1,886| 1,817
222B | | 590 622 3,137 948 | 5,460 19,234| 7,084| 10,040 | 23,629 | 4,744| 5,354 | 10,594 | 23,196
222C | JT 1 5 0 1 56 99 73| 1,210 121 107 13 35 104
222D | [T 0 0 0 0 0 0 0 124 26 3 1 0 2
222E | ¢ 53 0 15 6 9 39 1 116 87 136 166 227 93
2234 | .. 0 1 0 0 0 0 0 0 0 0 0 0 0
2235 | . 0 0 0 0 0 0 0 0 0 0 0 0 0
223C | ~ 609| 2,550 2,080| 1,575| 1,076 800 | 1,643 850 | 1,062 810 482 1,000| 2,113
223D | - B 1 0 1 0 0 0 0 0 2 0 0 10
2240 | 44 101 661 571 16 0 48 0 182 1 13 6 0
2241 | = 15 4 3 7 3 0 1 1 0 7] 0 1 23
2243 | ~ 1,142| 3,136| 2,534| 1,263| 1,605 129 379 612 514 | 1,552 198 350 343
2244 | £ 6 22 2 6 16 0 24 0 0 2 0 0 0
2245 | = 2,544| 8,910| 7,098| 3,312| 3,564 132 793 592 21| 2,190 332 451 212
2247 | 2 17 40 80 29 20 0 14 1 0 5 0 0 0
2248 | ~ 76 287 262 338 300 633| 2,316 362 435 200 212 124 253
2240 | # 0 0 0 9 B 0 1 0 0 0 0 0 0
224A | = 0 0 0 0 0 0 0 0 0 2 0 0 0
224D | = 1,286 997 | 1,289| 2,270 842| 1,171| 1,470| 1,700| 1,742| 1,770| 1,312| 1,749| 1,769
224F | = 0 0 0 3 0 0 0 0 0 0 0 0 0
2250 | = 13 14 0 98 1 0 0 1 0 6 1 253 60
2251 | = 0 0 0 0 0 0 0 0 0 0 0 0 10
2252 | = 0 0 0 0 0 0 0 0 0 ] 0 0 0
2257 | = 0 0 0 1 0 0 0 0 0 0 0 0 0
225C | 2 80 0 0 2 0 0 0 0 0 0 30 0 0
2260 | # 5,090| 2,017| 2,968| 6,125| 4,633| 4,167| 4,142| 4,672| 2,770| 5,302| 3,192| 6,132| 2,843
2262 | # 62 22 56 112 35 39 14 171 200 250 83 130 154
2264 | < || 15,734| 9,285 | 12,510| 18,271 12,300 | 45,717 | 30,663 | 21,782 | 32,394 | 17,357 | 16,331 | 18,019 | 34,575
2265 | > 7,740 7,812| 8,658| 10,236 5,926| 14,791 | 17,283 | 11,679 | 14,794 | 9,686 | 7,556 | 7,168| 11,531
2266 | < 2 2 117 0 3 0 0 0 0 36 2 0 0
2267 | = B 0 91 0 10 0 0 0 0 40 20 0 0
2268 | < 1 3 0 0 5 0 0 0 0 0 0 0 0
2260 0 0 0 1 1 0 0 0 0 0 0 0 1
226A | < 53 116 62 173 130 258 495 160 69 135 18 152 488
226B | > 171 408 184 109 130 126 144 60 130 197 80 107 308
226D | £ 0 0 0 0 0 0 0 0 0 0 0 0 0
226E | # 6 8 9 2 0 1 0 0 0 0 0 0
226F | ¥ 2 1 0 1 0 0 0 0 0 0 0 0 0
270 | £ 7 20 28 64 5 76 0 0 0 10 0 1 12
271 | F 12 0 B 30 1 0 0 0 0 15 0 0 2
272 | < 19 22 106 28 94 9 245 449 418 125 7] 3| 3,635
2273 | > 0 0 2 3 12 16 91 65 69 22 0 3 312
276 | < 0 0 0 0 0 0 0 0 0 0 0 0 0
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[Ucode| Op | 17| 18] 19 | 20| 22] 26 28] 30| 31] 32] 33| 34] 35|

2277 | = 2 0 0 0 0 0 14 3 0 0 0 0 7
27A | < 1,051 1,779 151 672 336 487 485 248 95 142 152 39 29
2278 | = 866 | 1,545 15 156 50 0 13 12 0 28 14 17 132
227C | =< 232 21 11 133 198 550 536 182 139 31 197 a7 33
227D | = 15 9 62 56 28 63 120 9 B 2 22 3 0
227E | 3 2 0 84 26 0 0 48 0 0 0 0 0 18
227F | ~ 0 0 1 1 0 0 1 0 0 0 0 0 0
2280 | A 0 3 1 1 2 0 0 0 0 0 0 0 0
2281 | 0 0 0 0 0 0 0 0 0 0 0 0 0
2282 | C 3,679| 5,285| 7,261| 6,300| 9,840| 4,631| 9,828| 6,579| 9,052| 11,184| 1,316| 4,307| 4,130
2286 | C 1,768 2,598| 3,263| 3,808| 3,789| 4,578 4,724 874| 1,080 | 1,327 531 357 822
2289 | 2 1 1 2 5 0 0 0 0 0 0 0 0 0
228A | C 14 31 28 55 53 29 14 51 17 11 1 18 19
2288 | O 7 2 0 3 6 3 0 9 0 12 0 3 1
228E | W 2 38 0 36 29 0 19 0 0 23 0 0 0
228F | C 0 22 0 15 0 23 33 0 0 2 0 0 0
2200 | 3 0 ] 0 1 0 0 0 0 0 0 0 0 0
2201 | C B 32 0 18 0 0 0 0 0 0 0 0 0
2202 | 3 0 2 0 1 0 0 0 0 0 0 0 0 0
2293 | N 26 196 0 9 9 0 0 0 0 27 0 126 144
2204 | U 267 633 247 337 237 89 67 347 0 325 9 133 152
2295 | & 6,061| 7,530| 11,060| 3,712| 5,850| 1,453| 1,003| 1,395 975 | 4,171 934| 1,842 1,067
2296 | © 5 15 26 25 51 16| 1,326 124 26 22 59 22 13
2297 | &® || 29,024| 46,695| 29,562| 10,665 17,385| 1,828| 3,605| 2,673| 6,601| 8,077| 4,413| 3,374| 1,708
2299 | O 135 222 503 172 610 285 403 312 296 123 166 17 39
220B | ® 111 15 47 51 9 0 57 0 0 0 0 0 4
220D | © 0 0 0 3 0 282 0 0 0 0 0 0 0
220E | & 20 0 30 1 33 0 9 0 0 20 0 0 B
220F | © 0 32 0 7 0 0 0 0 0 0 0 0 0
22A0 | X 210| 1,181 136 125 252 3 105 3 0 28 5 0 26
2A1 | © 0 a7 0 3 17 0 0 0 0 0 0 0 0
2A2 | F 411 593 0 326 0 16 0 5 0 39 88 0 0
22A3 | 4 324 508 2 106 3 0 0 0 0 0 0 0
22A5 | L 1,000 817 136 525 805 205 970 592 | 1,219 714 301 640 673
2A7 | E 62 13 0 94 0 155 283 12 0 0 0 0 0
22A0 | IF 0 10 0 0 0 106 139 0 0 0 0 0 0
22AC | ¥ 0 0 0 0 0 0 0 0 0 0 0 0 0
22AD | E 0 0 0 0 0 0 0 0 0 0 0 0 0
2B2 | < 24 75 97 165 88 0 81 0 0 18 11 3 0
22B3 | > 1 33 36 74 55 0 0 14 0 2 20 0 3
29B4 | < 20 61 0 78 11 0 62 0 0 0 12 1 0
2B5 | > 18 0 0 33 0 0 0 0 0 0 0 0 0
22B8 | — 0 0 0 0 0 0 0 0 0 0 0 0 0
22BA | 1 0 0 2 18 0 0 0 0 0 23 0 0 20
22BB | V 0 0 0 0 0 0 0 0 0 0 0 0 0
22BC | ~ 0 0 0 0 0 0 0 0 0 0 0 0 0
22C0 | A 585 267 188 340 94 6 01 73 0 418 30 17 70
2201 | V 1 508 54 38 110 136 187 5 0 15 34 17 0
22C4 | o 223 377 39 110 173 92 216 25 0 118 11 23 3
22C5 | . 8,820 10,863 | 8,352| 9,203| 8,300| 10,521| 9,756 6,736| 8,791| 11,155| 5,316| 7,671| 12,669
22C6 | = 1,666| 1,883| 1,412 639 104 222 538 241 1,158| 1,219 360 | 1,549 846
2207 | x 0 2 0 0 5 0 0 0 0 0 0 0 0
22C8 | ™ 176 215 0 128 73 0 0 0 0 0 6 0 0
22C9 | x 249 182] 1,393 333 707 0 139 12 0 32 14 13 6
22CA | x 170 699 | 1,651 571 1,478 0| 1,355 34 0 50 33 29 1
22CB | ~ 6 0 0 11 7 0 0 0 0 2 0 0 0
22CC | X 1 0 0 0 0 0 0 0 0 0 0 0 0
22CD | = 1 19 ] 1 1 0 9 0 0 0 0 0 0
22CF | A 0 0 0 16 0 0 52 0 270 0 0 0 0
22D0 | € 0 0 0 14 0 0 0 142 784 123 0 30 112
22D1 | > 0 0 0 1 0 0 0 0 0 0 0 0 1
22D2 | m 0 0 0 2 0 341 0 0 0 0 0 0 0
22D3 | U 0 1 0 3 0 0 0 9 0 0 0 0 0
22D6 | < 0 0 49 0 15 0 0 0 0 0 0 0 0
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[Ucode| Op | 17| 18] 19 | 20| 22] 26 28] 30| 31] 32] 33| 34] 35|
22D7 | > 0 0 84 0 38 0 0 0 0 0 0 0 0
22D8 | « 0 0 0 0 0 0 0 0 0 0 0 0 0
22D9 | > 0 0 0 0 0 0 0 0 0 0 0 0 0
22DB | =2 0 0 0 0 0 0 0 0 0 0 0 1 0
22DF | = 0 0 0 0 0 0 0 0 0 0 0 0 0
22E0 2 1 0 0 7 5 3 0 0 0 0 0 0 0
22E1 P 0 0 0 0 0 0 0 0 0 0 0 0 0
22E2 Z 0 0 0 0 0 0 0 0 0 0 0 0 0
22E6 < 0 0 4 1 0 0 0 0 0 0 0 0 0
22E8 = 0 0 0 3 0 0 0 0 0 0 0 0 0
22E9 | > 0 0 0 1 0 0 0 0 0 0 0 0 0
22EB | ¥ 0 0 0 2 0 0 0 0 0 0 0 0 0
22EC | 4 0 8 0 0 0 0 0 0 0 0 0 0 0
22ED | ¥ 0 0 0 0 0 0 0 0 0 0 0 0 0
22EE 567 215 553 374 144 46 749 850 113 372 467 376 143
22EF 15,140 | 10,124 | 16,197 | 15,785 | 8,154| 12,448 10,857 | 8,550| 7,284 | 11,633 | 15,949 | 10,789 | 4,153
20F1 | . 156 33 73 123 53 23 120 254 26 61 94 111 49
2308 T 50 306 6 136 52 36 14 31 0 71 109 44 29
2309 1 27 306 6 136 52 36 14 25 0 68 109 44 58
230A | 254 59 0 235 37 159 403 27 8 76 368 157 14
230B ] 268 59 6 235 37 159 307 25 17 92 362 155 18
2310 - 0 3 0 2 0 0 0 0 0 0 0 0 0
231C T 0 193 143 58 0 0 0 0 0 0 0 0 0
231D I 0 116 0 23 0 0 0 0 0 0 0 0 0
231E L 0 80 58 16 26 0 0 0 0 28 0 0 0
231F 3 5 160 95 54 26 0 0 0 0 122 0 1 4
2322 | ~ 43 0 0 5 5 59 36 0 0 5 0 3 1
2323 - 34 514 13 5 20 0 0 0 0 30 0 42 0
2329 { 5837| 4,995 4817| 6,975| 5,785| 2,790| 3,715| 2,494| 2,805| 2,660| 2,611 2,259| 5,559
232A ) 6,426 | 4,816| 4,860| 7,163| 5,979| 2,780| 3,710| 2,492 2,796| 2,666| 2,722 2,275| 5,583
23D4 | M 0 0 0 15 17 0 0 51 0 26 0 0 0
25A0 | W 46 243 119 159 116 175 389 146 95 18 19 119 26
25A1 | W 780 | 1,288 536 898 925 106 408 407 69 743 390 287 633
25AA O 0 0 164 0 0 0 0 0 0 0 0 0 0
25AB | O 804 1,723 529 597 669 836 446 581 548 816 456 405 939
25B2 A 0 0 0 0 15 0 0 0 0 16 0 0 0
25B3 | A 148 203 301 120 147 501 783 413 958 418 41 410 446
25B6 | » 80 0 0 3 0 0 96 0 0 17 0 6 0
25BB | » 663| 1,007 6 311 272 13 115 0 0 8 4 6 0
25BC | v 0 0 0 0 0 0 0 38 0 19 0 0 0
25BD | Vv 8 29 0 68 18 656 14 0 8 58 16 0 66
25C0 P 89 19 0 6 2 0 96 0 0 0 0 3 0
25C5 4 495| 1,301 82 469 161 0 43 0 0 4 4 8 0
25CA | O 15 14 13 43 23 66 0 0 0 32 0 0 1
25EF | O 164 143 65 724 4 0 0 51 0 62 15 0 23
2605 * 5 82 6 7 11 13 9 7 0 0 0 10 0
2660 Py 11 5 30 26 0 0 0 12 0 10 0 0 0
2663 & 3 1 0 12 0 0 0 14 17 36 0 0 9
2665 Q 1 0 0 0 0 0 0 131 0 4 0 0 0
2666 & 23 39 17 71 41 76 38 166 792 8 25 255 81
266D b 141 396 58 47 37 162 336 98 609 107 68 320 356
266E u 254 162 151 62 428 23 43 67 0 85 34 193 3
266F [ 497 740 264 382 425 129 9 327 182 361 25 481 456
2A0C [ []]T 0 0 0 0 0 0 0 1 0 0 0 0 1
2ATD | < 926 555 297 2,007 1,106 995| 1,014 524| 1,324 929 293 972 1,200
2ATE | > 254 408 188 990 306 232 456 418 278 411 166 258 289
2A85 | < 0 0 0 0 0 0 773 0 0 0 1 0 25
2A86 | 2 0 0 0 0 0 0 519 0 0 0 1 0 8
2A87 | < 5 0 0 5 4 0 0 0 0 13 0 0 0
2A83 | > 1 0 0 2 2 0 0 0 0 0 0 0 0
2A8B | = 0 0 0 0 0 0 0 0 0 0 0 0 0
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[Ucode] Op ] 37] 39] 40] 41] 42] 43] 44] 45] 46| 47] 49| 51 | 52]

0021 1 844| 4,401 3,062] 3,404 363 953] 3,616] 1,380 1,436] 1,007 208 948 3,009
0022 | © 3,832| 1,448| 1,140 72,457 2,029| 1,007| 5,729 817| 2,196| 1,754| 3,392| 3,913| 3,726
0023 | # 1,617 272 171 138 1,002 924 54| 1,470 990 620 1,051 756 | 1,354
0024 | $ 28 18 0 0 0 0 0 0 5 9 0 0 0
0025 | % B 0 0 18 7 0 27 18 0 9 59 0 7
0026 | & 32 9 0 73 17 64 0 72 105 35 89 1 127
002A | = 22,799 | 17,136 | 11,014 | 11,188 | 16,017 | 40,104 | 14,307 | 18,448 | 51,675 | 43,601 | 14,147 | 15,662 | 22,468
002B | + || 78,437 | 91,145 |104,954| 87,963 | 80,445 | 46,735 | 78,300 | 91,861 | 52,830 | 64,304 | 79,790 | 82,078 | 91,840
002C | , || 102,165 | 117,367 | 131,121 | 114,060 | 115,225 | 116,982 | 118,622 | 111,508 | 105,127 | 104,307 | 112,284 | 119,811 | 110,388
002D | — || 118,421 | 145,000 | 171,711 | 146,072 | 124,070 | 76,680 | 129,566 | 139,290 | 79,693 | 99,526 | 102,962 | 111,424 | 122,426
002E | . 2,769 1,203] 1,710 188 858 423 94| 2,251 852 651 8,742| 1,590 423
002F | / 20,716 | 21,098 | 13,055 | 25,317 | 30,427 | 20,123 | 30,596 | 19,483 | 18,570 | 19,192 | 15,719 | 20,026 | 22,847
003A | : 1,754 308 370| 1,102 431 1,561 94 363| 3,278| 1,149 1,538 852 2,142
003C | < || 15,081 13,120| 9,292| 9,683| 18,134 10,536 | 13,652 | 19,502 | 14,671 | 14,886 | 15,749 | 12,137 | 12,258
003D | = || 130,767 | 142,639 | 146,029 | 144,567 | 113,446 | 142,136 | 125,733 | 126,071 | 129,731 | 135,305 | 117,434 | 153,205 | 133,289
003E | > || 15,300| 11,671| 10,632| 8,471| 13,839| 9,350 14,032 | 15,034 | 11,647 | 12,260 | 15,262 | 12,151 | 13,015
005C | \ 1,148 112 142 316| 1,486] 1,030 203 853 812 507 962 | 1,379 727
007C | | 445 18 0 48 3 8 0 0 201 61 0 114 59
00A3 | £ 1 28 0 0 0 a7 0 0 0 0 0 0 0
00A7 | § 103 9 0 0 4| 1,578 27 0 267 34 278 81 7
00A9 | © 0 0 28 0 0 0 0 18 0 0 0 0 0
00AC | # 20 0 114 0 1 25 0 0 3 0 14 1 0
00AF | - 11,306 | 7,307 | 22,404| 6,133 6,700| 8,867| 8,519| 4,612| 9,156| 9,272| 10,685 | 11,073| 9,087
00B1 | = 3,557| 2,680| 2,508| 1,400 1,970| 1,527| 1,246 6,700| 1,350| 2,228| 2,087| 4,320| 2,320
00B6 | 9 16 0 0 0 156 0 0 0 39 67 0| 2,461 127
00D7 | x 11,504| 5,125| 8,864| 3,562| 5,723| 10,540| 6,880| 5,901| 9,155| 7,301| 9,069 | 10,001 12,264
00F7 | — 3 37 0 0 0 0 0 18 0 33 3 0 0
0127 | h 258 0 0 103 5 0 148 153 256 455 3 13 412
0131 1 16 0 0 0 0 0 13 0 6 16 338 0 7
0141 | L 6 0 0 0 34 0 0 0 180 27 3] 1,686 1
0142 | 1 01| 2,915 57 0 23 778 853 0 101 32 14 0 38
0152 | @& 0 0 0 0 0 196 0 0 0 0 0 0 0
02B9 | ’ 20 0 28 0 403 0 0 0 11 3 0 0 12
02C6 | ~ || 11,138| 4,298| 2,479| 10,579 16,261 | 16,016 | 9,041| 10,658 | 10,938 | 8,553 | 7,077| 4,195] 9,251
02C7 | - 471 28 427 1,479 721| 1,480 663 18 699 647 286 608 163
02C9 | - 9,220 3,555| 7,781| 2,588 3,006| 7,062| 3,318| 3,740| 4,586| 4,003| 9,396| 5,460| 4,530
02CB | 1 0 0 0 401 0 0 0 12 0 3 0 12
02D8 | ° 149 300 0 0 14 136 0| 2,705 158 102 144 0 17
02DA | - 0 0 0 0 0 0 0 0 0 0 0 0 0
02DC | ~ || 20,602 | 24,820 10,318 | 10,512 | 12,516 12,161 | 14,695| 15,797 | 13,045 | 16,438 | 13,586 | 14,853 | 11,078
2011 | —— 0 0 0 0 0 0 0 0 0 0 0 0 0
2016 | || 179 0 0 529 57 0 0 0| 1,161 970 0 229 526
2020 | 178 0 57 24 140 64 0| 1,815 247 372 0 76 187
2021 | 1 1 0 0 0 84 0 0 0 36 10 0 28 7
2026 | ... 8,016| 6,386| 8,636| 7,504| 4,953| b5,124| 5580| 2,451 7,673| 9,385| 3,332| 9,478 12,252
2032 | 7 3,400 | 2,398 342| 11,163 | 2,627| b5,411| 17,043| 3,522| 5,060| 4,354| 2,452 | 11,816 3,330
2035 | 0 0 0 0 0 55 0 0 0 0 0 0 0
2061 113,424 | 127,205 | 83,290 | 96,368 | 101,992 | 120,075 | 112,743 | 139,490 | 110,764 | 126,499 | 139,889 | 117,833 | 99,526
2007 | 1,486 714 541| 1,565| 7,464 560 | 5,864 127 1,530 494 973 215 506
2102 | C 174 395 0 572 89 179 690 72 487 168 141 62 218
210D | H 86 159 0 0 23 0 0 0 54 0 0 95 30
210F | & 0 0 0 0 0 0 0 0 26 0 0 0 0
2111 | O 166 37 0 426 340 7] 325 181 97 307 7 158 170
2113 | ¢ 6,073 6,108| 8,779| 6,510 8,675| 11,199| 1,611| 4,757| 6,208| 8,666| 4,982 10,096| 8,013
2115 | N 209 996 0 310 79 231 67 0 194 305 3 71 87
2118 | p 110 0 0 73 0 0 0 0 9 7 33 0 12
2119 | P 14 0 0 0 23 128 0 0 76 186 0 62 203
211A | Q 72 112 0 791 7 0 0 0 128 18 0 1 34
211C | % 303 338 570 602 386 988 257 153 178 255 70 440 199
211D | R 712 526 399 919| 1,300 850 | 2,009 236 558 523 | 1,055| 1,259| 1,679
2124 | Z 899 | 1,288 28| 2,564 224 594 121 90 835 164 0 81| 1,416
2127 | © 0 0 0 0 0 0 0 0 3 0 0 0 0
2135 | R 148 0| 4,304 0 5 179 0 0 152 145 0 43 67
2136 | 3 0 0 0 0 0 0 0 0 0 0 0 0 7
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2137 J 0 0 0 0 0 0 0 0 30 0 0 0 0
2138 3 0 0 0 0 0 0 0 0 0 0 0 0 0
2190 — 321 37 0 267 26 136 0 0 311 118 211 488 367
2191 1 200 56 0 133 62 154 13 72 217 138 839 215 63
2192 = 22,923 | 14,888 | 10,489 10,231 9,613 20,961 | 9,765| 15,688 | 22,970 | 18,783 | 19,995 | 21,252 | 16,070
2193 1 226 28 0 188 84 102 121 72 289 197 535 637 427
2194 — 59 9 142 79 3 21 67 0 62 9 3 52 34
2196 A 4 0 0 0 0 4 0 0 40 1 0 4 0
2197 7 82 37 0 24 44 51 13 0 105 63 18 23 9
2198 . 54 a7 342 42 37 42 176 54 61 90 66 43 23
2199 / 0 0 0 6 1 4 0 0 2 4 7 19 3
219B | —» 8 0 0 0 0 0 0 0 0 5 0 0 0
219E | 2 0 0 0 0 0 0 0 0 0 0 0 0
21A0 | — 10 0 0 18 0 55 0 0 55 7 0 4 83
21A2 | — 0 0 0 0 0 0 0 0 0 0 0 0 0
21A3 | — 0 0 0 0 0 0 0 0 36 1 0 0 0
21A6 | — 2,710 2,802 1,425 1,900 1,459 4,359| 3,657| 1,434 3,219| 2,251| 2,857 2,131 1,927
21A9 | — 9 0 0 0 0 94 0 0 3 10 3 14 38
21AA | — 253 178 0 103 48 231 203 18 747 285 133 459 396
21AB | «p 0 0 0 0 0 0 0 0 0 0 0 0 0
21AC | ¢ 0 0 0 0 0 0 0 0 0 0 0 0 1
21AD | <~ 2 0 0 0 0 0 0 0 2 0 0 0 0
21AE | «» 0 0 0 0 0 0 0 0 0 0 0 0 0
21B0 q 0 0 0 0 0 42 0 0 0 0 0 0 0
21B1 r 1 0 0 0 0 51 0 0 0 0 0 0 0
21B6 | ~ 0 0 0 0 12 0 0 0 0 0 0 0 56
21B7 | ~ 8 56 0 0 7 0 0 0 43 0 0 19 0
21BA | O 49 0 0 0 10 0 0 0 1 0 0 9 3
21BB | O 1 0 0 0 1 0 0 0 49 0 0 0 0
21BC | — 13 0 0 0 0 0 0 0 5 0 0 0 0
21BD | — 0 0 0 0 0 0 0 0 0 0 0 0 0
21BE ! 71 0 0 0 7 154 0 90 152 51 0 4 1
21BF 1 2 0 0 0 0 4 0 0 0 0 0 0 0
21C0 | — 51 385 969 0 19 29 0 653 24 92 390 9 19
21C1 | — 0 0 0 0 0 0 0 0 0 0 0 0 0
21C4 | = 0 0 0 0 0 0 0 0 0 0 3 0 1
21C5 i 9 0 0 0 0 0 0 0 4 0 0 a7 11
21C6 | S 80 84 0 30 46 145 40 0 60 58 14 234 143
21C7 | & 0 0 0 0 0 0 0 0 0 0 0 0 0
21C9 | = 1 56 0 60 17 25 67 0 1 15 66 0 0
21CA | ] 0 0 0 0 0 0 0 0 0 0 0 0 0
21CB | = 0 0 0 0 0 0 0 0 0 0 0 0 0
21CC | = 0 0 0 0 1 0 0 0 0 0 0 0 0
21CE | @ 0 0 0 0 0 0 0 0 0 0 0 0 0
21CF | » 0 0 0 0 0 0 0 0 0 0 0 19 7
21D0 | <= 30 0 0 0 21 38 54 18 17 26 0 23 23
21D1 N 0 0 28 0 0 0 0 0 0 1 0 0 5
21D2 | = 803 855 57 462 620 1,668| 1,151 108 | 1,182 1,118 494 680 950
21D3 I 3 37 28 0 0 0 0 0 0 5 14 0 19
21D4 | & 301 432 142 176 257 539 785 127 461 411 271 469 547
21D5 0 1 0 0 0 0 0 0 0 1 0 0 0 0
21DA | = 0 0 0 0 0 0 0 0 0 0 0 0 0
21DD | ~ 6 282 0 18 1 0 13 0 16 0 52 14 17
21E0 | «-—- 2 0 0 0 0 0 0 0 0 0 0 0 0
21E2 | --» 55 112 0 0 0 0 0 0 15 0 7 0 0
2200 v 1,829 1,561 1,596 657 865 | 1,779 2,465| 2,977 2,051| 1,689 3,228| 1,436 663
2201 C 1 0 0 0 0 0 0 0 3 1 152 0 0
2202 0 13,063 6,395 15,506 | 4,543| 8,691| 3,332 11,824 11,675| 4,901 | 6,156 | 31,383 | 8,535| 8,554
2203 3 384 159 256 85 140 166 135 562 459 246 378 273 346
2204 Ei 6 0 0 0 0 0 0 0 0 0 0 0 1
2205 [1] 2,025 630 342 572 845] 1,236| 1,110 653 | 1,242 1,010 1,861 1,647 1,933
2207 v 3,068 2,050 969 450 3,143| 1,193 2,519 1,053| 1,958 | 2,323] 15,422 1,638 946
2208 E} 53,319 | 45,841 18,699 | 37,248 52,691 | 82,678 | 56,155 | 52,295 | 69,453 | 61,870 | 49,740 | 45,833 | 47,202
2209 ¢ 1,134 1,486 342 535 858 774 772 726 | 1,000 925 739 1,403 1,644
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[Ucode] Op ] 37] 39] 40] 41] 42] 43] 44] 45] 46| 47] 49| 51 | 52]

220B | > 207 188 0 176 237 688 121 36 378 414 219 81 79
220F [] 1,386| 8,013 10,689| 2,174| 2,349| 1,681| 2,451 363 1,579| 1,152 326 | 1,393| 2,186
2210 ] 179 a7 0 60 44 94 27 0 272 19 7 52 81
2211 | > 11,276 | 15,650 | 30,084 | 20,707 | 26,944 | 16,465 | 13,788 | 11,766 | 19,117 | 16,658 | 5,788 | 8,161 | 13,957
2214 | + 0 0 0 0 0 0 0 0 29 16 0 0 0
2216 \ 3,767| 3,150| 1,038 1,193| 2,963| 2,382| 1,855| 1,434| 2,485| 2,019| 8,953| 3,113| 5,323
2218 o 8,400| 2,887| 3,420 907 | 2,572| 6,403| 8,614 817 | 8,485| 4,574| 4,718 3,453| 5,185
2219 o 759| 2,191| 1,083 267 59| 1,377 0 108 | 1,120 615 280 3,170| 1,921
21A | / 0 0 0 0 0 0 0 0 0 1 0 67 27
221D | « 7 28 0 127 0 17 0 54 25 1 3 28 11
221E | oo 18,616 | 20,033 | 19,098 | 20,354 | 22,153 | 19,515 | 30,759 | 31,613 | 21,247 | 25,012 | 16,819| 9,723 | 7,252
2220 Z 02 0 0 24 113 0 0 0 6 11 100| 1,096 328
2221 £ 27 0 0 0 48 0 0 0 0 0 0 225 0
2222 < 62 0 0 0 0 0 0 0 7 0 0 0 27
2223 8,542 4,768| 4,646| 3,980| 7,380| 10,339 | 6,433| 4,230| 7,831| 7,262| 8,192| 5,594 7,349
2224 28 28 0 0 28 0 0 0 2 4 0 28 23
2225 I TAT| 1,786 35 261| 2,786| 3,234 419 726 | 2,061| 1,626 535 622 210
2226 )% 0 0 0 42 0 4 13 0 0 0 0 0 0
2227 A 2,815| 1,758 10,176 158 719 260| 1,855 599 | 1,042| 1,341| 1,541| 2,888| 3,022
2228 v 650| 3,715 0| 1,961 494 1,762 568 0| 1,006 647 211 0924 | 1,805
2229 N 8,438] 2,040 969| 1,595| 5,636 b5,578| 3,941| 2,033| 5,983| 4,799| 7,746| 8,128 13,305
222A | U 5,115| 3,188| 1,567| 1,620| 4,359| 3,961| 2,234| 1,870| 3,094| 2,457| 4,168| 7,270| 8,355
222B | [ 8,747| 2,736 | 21,406 | 11,468 21,131 11,717 | 29,323 | 22,897 | 7,500 | 9,788| 19,720 | 2,179 3,800
222C | [[ 97 0 0 30 145 183 284 0 263 34 96 0 12
222D | [[T 1 0 0 6 107 0 0 0 1 1 0 0 0
222E | ¢ 70 0 0 0 36 29 67 90 70 15 3 158 265
2234 0 0 0 0 0 0 0 0 0 0 0 0 0
2235 1 0 0 0 0 0 0 0 0 0 0 0 0
223C | ~ 1,061| 1,852 1,938| 1,924| 2,547 671 690| 1,016| 1,461 1,132| 1,374| 1,321 1,288
223D | - 0 0 0 0 0 0 0 0 19 0 0 0 11
2240 2 17 0 0 0 0 25 0 0 14 1 3 0 412
2241 ) 1 0 0 0 68 17 0 0 19 30 66 1 44
2243 | ~ 524 733 28 24 212| 1,001 325 36 730 353 37 325 760
2244 | #£ 4 9 0 0 0 0 0 0 9 3 0 0 0
2245 | = 913 131 57 401 206 | 1,484 446 18] 2,783 895 137 2,437 2,689
2247 | 2 1 0 0 6 0 4 0 0 25 9 7 9 9
2248 | =~ 372 141 28 487 940 213 40 399 305 129 378 507 356
2249 | # 0 0 0 0 0 0 0 0 0 0 0 0 0
224A | ~ 0 0 0 0 3 3 0 0 8 0 0 0 0
224D | = 1,738 2,586 2,850| 1,138| 1,288 1,150| 2,031 1,343 769 075 | 2,444| 2,687 1,149
224F | = 0 0 0 0 0 0 0 0 0 0 0 0 0
2250 | = 43 263 57 6 17 0 0 0 65 1 561 0 11
2251 = 0 0 0 0 0 0 0 0 0 0 0 95 0
2252 | = 0 0 0 0 23 0 0 0 0 0 0 0 0
2257 | = 4 0 0 0 0 0 0 0 0 0 0 0 0
225C | & 4 0 0 0 0 0 0 0 9 14 3 0 0
2260 | # 4,727 4,486 4,560 2,966| 4,170| 4,145| 2,749 2,433| 3,042| 4,271 3,596| 8,104| 5,273
2262 | # 85 216 57 18 62 42 148 72 25 a1 144 105 59
2264 | < 20,400 | 22,939 9,064| 22,522 | 42,824 18,578 | 18,948 | 29,942 | 26,312 | 27,630 | 29,425 | 18,799 | 25,862
2265 > 11,986 | 13,496| 8,005| 9,233 12,705| 6,900 11,648 10,204| 9,692 | 11,020 | 12,137 | 13,693 | 13,934
2266 < 0 0 0 6 1 4 0 0 1 1 0 23 0
2267 > 0 0 0 0 0 0 0 0 0 0 0 38 0
2268 < 3 0 0 0 0 0 0 0 0 0 0 0 0
2269 0 0 0 0 0 0 0 0 0 0 3 0 0
226A | < 437 0 285 73 678 34 501 18 227 164 468 14 81
226B | > 127 9 57 01 287 38 108 18 38 34 44 95 158
226D | £ 0 0 0 0 1 0 0 0 0 0 0 0
226E | £ 0 0 0 0 1 0 0 0 2 1 0 23 1
226F | ¥ 0 0 0 0 0 0 0 0 0 0 0 0
2270 £ 2 0 0 0 1 0 0 0 24 25 0 138 32
2271 7 0 0 0 0 0 0 0 0 16 26 11 0 5
272 | < 703 0 0 36| 4,832 410 907 0 154 61 33 119 75
2273 | > a1 0 0 6 703 0 0 0 6 3 0 67 42
2276 | < 1 0 0 0 0 0 0 0 0 0 0 0 0
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[Ucode| Op | 37] 39| 40| 41| 42] 43| 44| 45| 46 | 47| 49 | 51| 52|
2277 > 1 0 0 0 0 0 0 0 1 2 0 0 0
227A =< 343 75 57 140 32 376 0 90 143 272 0 71 615
227B =< 37 131 0 12 8 4 0 36 26 29 0 0 162
227C < 193 489 0 749 0 47 0 54 104 237 59 67 344
227D = 81 84 0 36 0 17 0 36 34 36 52 38 13
227E = 8 0 0 12 0 8 0 0 56 56 0 0 0
227F - 0 0 0 0 0 0 0 0 0 1 0 0 0
2280 £ 0 0 0 0 0 4 0 0 0 4 0 0 0
2281 Y2 0 0 0 0 0 0 0 0 0 0 0 0 0
2282 C 9,625 4,025 769 4,001 5,993] 11,225| 6,135| 3,268 8,841 5,818 7,018] 8813| 9,607
2286 C 1,095| 1,815 142 992 2,142 3,430| 1,259 254 3,884 | 3,206 1,337 3,180 3,980
2289 ) 0 0 0 36 0 0 0 0 11 1 0 0 3
228A C 40 56 0 0 73 47 0 0 15 42 11 91 131
228B 2 12 0 0 0 8 0 0 0 3 0 0 33 13
228E W 6 0 0 42 23 8 148 0 20 0 0 76 87
228F C 6 0 0 0 12 0 0 0 0 0 0 0 0
2290 ] 0 0 0 0 0 0 0 0 0 0 0 0 0
2291 [ 0 0 0 0 0 0 0 0 43 15 0 0 0
2292 | 0 0 0 0 0 0 0 0 2 0 0 0 0
2293 M 3 0 0 316 0 0 0 0 0 0 0 33 13
2294 L 254 28 0 554 57 4 0 0 214 24 26 335 458
2295 D 2,067 1,815 541 5781 1,630 3,225 731 163| 5,429 5,341 1,240| 3,510| 3,850
2296 O 4 9 0 255 496 235 0 18 163 422 219 0 3
2297 | ® 2,754 4,157 1,111 1,626 1,504 10,985 230 18| 26,668 | 17,881 672 3,348 4,520
2299 | © 16 37 1,909 0 223 509 0 0 504 411 70 402 481
229B ® 0 0 0 0 0 0 0 0 1 0 0 0 30
229D [E) 0 0 0 0 0 0 0 0 0 0 0 0 0
229E H 0 0 0 0 5 0 0 0 115 0 0 138 81
229F =] 0 0 0 0 0 0 0 0 0 0 0 0 29
2A0 | X 68 0 0 0 0 0 13 0 84 59 0 0 17
22A1 G| 0 0 0 0 0 0 0 0 0 0 0 0 0
22A2 = 11 0 0 0 19 4 0 0 37 0 70 0 150
22A3 = 29 0 0 0 0 0 0 0 40 0 0 0 210
22A5 1 1,184 1,203 28| 1,096 | 1,333 1,749| 1,747 889 1,710| 2,256 613 | 1,652 1,296
2A7 | E 5 0 0 0 84 0 0 0 0 0 0 0 0
22A9 = 9 0 0 0 0 0 0 0 4 0 0 0 0
22AC | ¥ 0 0 0 0 0 0 0 0 0 0 0 0 0
22AD | E 0 0 0 0 0 0 0 0 0 0 0 0 0
22B2 <4 107 188 0 0 0 98 0 0 47 23 0 23 32
22B3 > 0 141 0 0 0 0 0 0 12 0 55 0 7
22B4 d 5 0 0 0 0 0 0 0 0 7 0 43 1
22B5 > 0 0 0 0 0 0 0 0 0 0 0 110 0
22B8 | —o 0 0 0 0 0 0 0 0 0 0 0 0 0
22BA T 0 0 0 0 0 0 0 0 0 0 0 14 98
22BB v 0 0 0 0 0 0 0 0 0 11 0 0 0
22BC A 0 0 0 0 0 0 0 0 0 0 0 0 0
22C0 | A 44 75 0 30 10 98 13 0 56 102 18 426 325
22C1 V 151 206 0 231 52 299 94 0 337 247 3 14 259
22C4 o 48 9 0 0 32 162 121 0 116 45 0 86 195
22C5 . 8,885 4,157 8,921 12,138 9,551 11,032 14,275| 11,947 | 8,492| 7,394 12,966 | 12,395 | 8,224
22C6 * 1,424 536 28 219 196 | 2,006 623 4171 1,027 709 | 1,746 809 977
22C7 % 0 0 0 0 0 0 0 0 0 0 0 19 0
22C8 X 2 0 0 0 0 0 0 0 0 0 0 0 0
22C9 X 144 a7 0 12 3 128 94 0 478 120 0 177 30
22CA X 159 0 0 12 25 77 108 o 1,955 187 0 584 224
22CB | ™ 0 0 0 0 0 38 0 0 0 0 0 0 17
22CC | X 0 0 0 0 0 0 0 0 0 0 0 0 0
22CD | = 0 0 0 0 1 0 0 0 100 2 0 0 0
22CF A 20 0 0 0 0 106 0 0 0 0 0 0 48
22D0 IS 56 0 0 0 25 0 0 290 52 37 144 0 0
22D1 B) 4 0 0 0 0 0 0 0 1 0 0 0 0
22D2 m 0 0 0 0 0 0 0 0 2 0 0 0 0
22D3 ] 0 0 0 0 0 0 0 0 2 0 0 0 0
22D6 < 0 0 0 0 0 0 0 0 13 0 0 0 42
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[Ucode| Op | 37] 39| 40| 41| 42] 43| 44| 45| 46 | 47| 49 | 51| 52|
22D7 > 0 0 0 0 0 0 0 0 0 0 0 0 25
22D8 | 0 0 0 0 0 0 0 0 0 0 0 0 0
22D9 | > 0 0 0 0 0 0 0 0 0 0 0 0 0
22DB | = 0 0 0 0 0 0 0 0 0 0 0 0 0
22DF | & 0 0 0 0 0 0 0 0 0 0 0 0 0
22E0 £ 0 9 0 0 0 0 0 0 2 0 0 4 1
22E1 P 0 0 0 0 0 0 0 0 0 0 0 0 0
22E2 Z 0 0 0 0 0 0 0 0 0 0 0 0 0
22E6 < 0 0 0 0 0 0 0 0 0 0 0 0 0
22E8 = 0 0 0 0 0 0 0 0 0 0 0 0 0
22E9 = 0 0 0 0 0 4 0 0 0 0 0 0 0
22EB | ¥ 0 0 0 0 0 0 0 0 0 0 0 0 0
22EC i 0 0 0 0 0 0 0 0 0 0 0 0 0
22ED | ¥ 0 0 0 0 0 0 0 0 0 0 0 0 0
22EE 297 686 171 797 590 427 1,611 599 501 775 185 464 710
22EF 9,048 8,558 22,176 10,901 | 9,411 10,266 | 8,438| 3,740 | 11,039 | 10,365| 4,763 | 10,633 | 20,529
20F1 | . 122 272 1,083 261 242 132 121 835 225 465 63 81 350
2308 [ 98 197 0 48 7 25 0 0 42 41 81 287 268
2309 1 98 197 0 48 7 25 0 0 29 32 26 186 267
230A | 177 282 484 225 30 38 67 0 19 83 126 258 404
230B [ 187 282 484 225 28 38 67 0 39 95 66 569 406
2310 - 0 0 0 0 0 0 0 0 0 0 0 0 9
231C r 0 0 0 0 0 0 0 0 0 0 0 52 0
231D a 0 0 0 0 124 0 0 0 36 0 0 52 0
231E L 0 0 0 0 0 0 0 0 26 0 230 0 0
231F J 0 0 0 0 0 0 0 0 44 0 0 0 0
2322 —~ 2 0 0 0 0 628 0 0 116 163 0 0 3
2323 - 48 0 0 36 0 0 0 0 0 18 0 9 154
2329 ( 3,719 1,072 3,449 3,106| 7,078| 6,160| 5,986| 4,920 5,371| 5,915| 2,975 4,253 4,216
232A ) 3,726 1,072 3,449 3,106| 7,083| 6,164| 5,986| 4,920 5,422| 6,555| 2,972 4,253 4,028
23D4 M 45 0 0 0 0 0 0 0 0 0 0 0 11
25A0 | W 98 272 0 18 66 0 0 345 107 380 200 205 174
25A1 [ ] 392 84 85 158 771 842 1,205 181 519 200 222 464 663
25AA a 0 0 0 0 0 0 0 0 0 0 0 0 0
25AB | O 639 1,730 142 182 1,070 299 148 726 529 425 549 704 1,130
25B2 A 4 0 0 0 0 0 0 0 4 17 0 76 0
25B3 | A 269 0 0 73 111 51 94 399 118 74 115 296 532
25B6 > 16 0 0 0 0 0 0 0 0 0 0 0 5
25BB > 15 0 0 0 0 4 0 0 297 87 0 4 15
25BC v 4 0 0 0 12 0 0 0 0 0 0 14 0
25BD | v 1 244 0 54 7 0 0 0 30 6 0 0 0
25C0 P 19 0 0 0 0 0 0 0 3 7 0 14 0
25C5 4 92 0 0 377 0 17 0 0 108 133 0 47 0
25CA | O 42 37 0 12 0 64 0 18 3 0 0 0 3
25EF | O 4 0 0 66 32 7 0 308 15 7 0 38 56
2605 * 3 0 0 12 0 0 0 0 9 0 0 0 0
2660 a 12 0 28 0 0 0 0 0 10 9 0 0 0
2663 & 0 0 57 0 0 0 0 0 40 0 0 0 0
2665 v 22 18 28 0 0 0 0 0 34 52 0 0 0
2666 O 46 18 0 0 0 4 0 0 32 70 494 0 90
266D b 179 150 0 24 217 0 0 0 99 163 1,452 9 23
266E h 148 0 0 0 125 21 0 0 255 297 464 0 3
266F [ 449 319 0 523 332 2,010 0 0 547 899 858 320 392
2A0C | [][T 0 0 0 0 0 0 0 0 2 0 0 0 0
2ATD | < 1,207 0 171 54 215 213 270 345 387 | 1,241| 1,151 138 228
2ATE | > 619 0 199 18 149 141 257 181 157 538 375 76 164
2A85 < 0 0 0 12 395 0 0 0 0 2 0 0 46
2A86 | 2 0 0 0 0 282 0 0 0 0 0 0 0 3
2A87 < 1 0 0 0 0 0 0 0 0 1 0 0 0
2A88 > 0 0 0 0 0 0 0 0 0 0 0 0 0
2A8B | = 0 0 0 0 0 0 0 0 0 0 0 0 0
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39] 40] 41] 42] 43] 44] 45] 46| 47] 49| 51 | 52]

37]

|Ucode| Op ||

158

263
531

22
81

27

14
116

21

37
160

36

67

68

25
188

26

140

85

30
267

171
1,567

122

16

45
104

)

D

~~

2A8C

2A95

2A96

2AC5

2AC6
2ACB
2ACC
FE37

FE38
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[Ucode| Op | 53] 54 | 55 | 57| 58] 60| 62] 65 | 68| 70] 74] 76 78 |
0021 ! 1,062] 1,972] 3,158 1,323] 1,975] 2511] 1856] 2,095] 2,365 540 36 323] 3,120
0022 [ 3549 2,773 6,511 4347| 2,206 2,264| 1,682] 1,700| 4,403 1817 758 | 1,664| 1,817
0023 | # 2,364 2,830 1,633| 3,104| 1,249 812 393 463 1,380 | 2,467 24 430 0
0024 [ § 7 0 0 7 0 2 0 0 42 0 0 0 0
0025 | % 2 0 15 186 0 32 133 168 79 0 61 73 68
0026 | & B 577 15 18 44 41 5 10 60 17 24 18 0
002A | =« 33,185 | 27,347 62,257 | 32,186 | 33,350 14,306 | 13,722 | 13,979 | 17,178 | 29,253 | 7,851 | 11,934 12,618
002B | + |[[ 79,338 48,925| 66,941 73,636 | 80,065 74,205 82,846 [102,623 | 85,277 | 77,767 | 70,280 | 90,715 [109,587
002C |, [[116,679| 81,624 | 90,017 [111,096 |114,297 [ 113,632 109,661 | 132,853 [ 134,116 | 112,541 | 125,238 [115,306 [ 130,743
002D | — [[106,105| 64,297 | 95,104 | 115,373 [ 114,609 | 127,862 | 137,043 | 145,635 [ 121,499 [109,493 | 86,997 | 110,406 | 153,202
002E | . 2,654 853 666 1,232] 2,502 674 896| 4,317| 1,158] 11.875[ 11519| 2,126 0
002F | / 17,708 | 13,605 | 21,702 22,047 | 19,615 | 30,572 | 31,545 23,874 | 18,988 | 16,119 | 11,116 19,015 | 28,391
003A | 2,027 8,657 9,970| 2,990| 1,384 385 879 154 246 724 2,323 64 34
003C | < 9,427] 20,204 | 10,684 9,750 | 10,175| 18,297 | 14,451 11,775| 15,451 8,091 | 12,412 15,826 11,075
003D | = |[[137,088 121,521 | 106,032 127,032 [ 125,163 | 118,189 | 127,241 [ 140,894 [ 133,161 | 156,224 | 104,889 [ 105,738 [ 145,727
003E | > [ 11,602 13,073 | 20,985] 14,049 | 12,055[ 19,029 | 16,510 | 10,833 | 17,273 | 9,103 | 11,837 | 18,331 [ 8,949
005C | \ 1,066 1,609| 1,023] 1,105 1,193 544 532 291 1,630 563 183 55 137
007C [ ] 97 0 189 223 206 102 23 28 57 0 0] 1,442 0
00A3 | £ 60 0 0 0 30 0 0 0 0 230 0 0 0
00A7 | § 129 123 304 96 41 15 17 3 36 0 0 9 34
00A9 | © 0 0 0 0 0 0 0 0 0 0 0 0 0
00AC | # 0 387 22 3 1 32 0 79 142 0 0 0 0
00AF | ~ 13,815 | 13,527 | 14,625 11,950 12,631| 6,770 | 18,696 | 10,380 | 10,886 | 7,527 20,777 | 7,044| 4,491
00B1 | =+ 3465| 1,048 1,450 5,857| 3,541 1,179 838| 2,875| 2,031 3,404] 5,918 850 | 5,966
00B6 | 9 304 41 297 274 86 478 0 0 240 0 0 9 0
00D7 | x 15,835 | 15,507 | 22,405 22,396 12,706 | 4,999| 6,112 7,954 7,268 18,592 10,724 | 9,715| 8,537
00F7 | + 7 404 0 0 4 6 121 21 79 0 0 9 0
0127 [ R 1,005 86 0 128 705 14 52 111 112 626 48 0] 1,200
0131 1 170 8 213 35 15 8 0 0 3 5 0 0 0
0141 | L 99 53 264 190 68 34 0 57 3 0 0 0 0
0142 [ 1 35 144 28 22 7 329 17 280 0 5 0 0 205
0152 | @& 0 0 0 0 0 0 0 0 0 0 0 0 0
02B9 | 7 49 45 15 9 40 2 0 3 3 0 0 0 0
02C6 | ~ || 11,838] 6,214] 11,207 | 11,266 10,298 9,655 | 20,876 10,916 | 6,684 7,987| 3,411| 8,828[ 3,840
02C7 | 835 359 784 517 447 603 277 654 264 264 97 194 0
02C9 | 12,580 | 8,967 | 7,807| 7,092] 10,377| 6,871| 4117 5,708 3,618| 12,042| 4,145] 10,945 | 12,241
02CB 5 0 1 2 28 1 0 0 0 0 0 0 0
02D8 | 353 132 205 139 327 245 277 14 3 362 0 27 68
02DA | 44 0 24 34 41 0 0 0 0 0 0 0 0
02DC | ~ | 25,523 10,254 | 15,137 20,445| 22,096 | 14,058 9,628 11,851 | 7,715| 22,755 | 11,556 | 20,846 | 15,087
2011 | —— 0 0 0 0 0 0 0 0 0 0 0 0 0
2016 | ] 355 0 85 53 253 755 0 312 60 0 0 0 0
2020 | 1 762 614 150 186 519 190 225 71 389 1,926 12 36 0
2021 | i 12 4 6 16 5 5 0 0 6 69 0 0 0
2026 | ... 5904 2,909| 6,630 7,460 4535 8,981| 9,784 8,817| 21,433| 10,201 3,277 | 1.377| 4,423
2032 | 3,465| 2,818 4,074 4,221| 5.889| 3,122| 3.845| 4,029| 1,912 4,600] 1,308] 1479 2,743
2035 | 0 0 0 0 0 0 0 0 0 0 0 0 0
2061 91,929 | 133,174 | 90,334 [ 101,890 | 100,482 | 132,048 [ 137,165 | 110,559 | 115,627 | 89,343 [ 126,510 [123,589 | 117,267
20D7 | 1,104 1,382] 3,044 976 849 2,668| 3,533 2,142] 7,809 638 0 388 34
2102 | C 1,769 247 162 894 791 116 5 17 85 11 61 36 0
210D | H 178 0 140 252 96 58 0 0 0 0 183 0 0
210F | & 2 0 0 0 8 0 0 0 0 0 0 0 0
2111 [ S 111 0 65 103 173 194 11 312 9 120 12 55 0
2113 | ¢ 5,025] 3,070 5541| 5349] 4914| 7,764| 5568| 8,148 6,498 4422] 3,693 17,120 4,251
2115 | N 46 581 99 82 241 287 138 0 6 5 122 18 0
2118 | p 75 177 463 181 97 26 0 0 0 46 0 0 0
2119 | P 260 103 120 78 182 293 341 0 0 0 0 27 0
211A | Q 98 272 170 174 18 6 0 0 33 0 0 0 0
211C | ® 147 66 28 67 297 285 28 492 158 310 12 55 0
211D [ R 1,557 | 1,287 565 990 | 1,768 969 335 265 589 598 672 286 0
2124 | Z 299 | 1,506 680 1,441 399 318 11 7 377 207 195 379 0
2127 | © 0 0 0 3 0 0 0 0 0 0 0 0 0
2135 | R 60| 1,242 110 137 22 27 11 7 206 0 0 0 68
2136 | 3 1 61 0 0 0 0 0 0 12 0 0 0 0
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[Ucode| Op | 53] 54 | 55 | 57| 58] 60| 62] 65 | 68| 70] 74] 76 78 |

2137 J 0 0 0 0 0 0 0 0 0 0 0 0 0
2138 3 0 0 0 0 0 0 0 0 0 0 0 0 0
2190 — 168 924 1,294 254 261 212 179 431 1,088 224 12 0 0
2191 1 98 598 273 123 394 538 352 57 246 115 12 101 | 1,440
2192 — 22,506 | 34,981 60,182 31,976 | 24,185 15,614 | 13,769 | 13,810 | 18,176 | 19,040 | 26,329 | 11,795 | 10,663
2193 1 275 817 1,477 477 470 757 468 165 252 143 281 46| 2,605
2194 — 34 24 34 102 10 85 0 14 218 46 0 0 0
2196 A 1 8 12 22 1 0 0 0 0 0 0 0 0
2197 7 49 53 143 103 70 139 167 93 94 0 207 9 0
2198 . 61 37 40 43 48 145 23 71 12 0 158 55 0
2199 / 14 8 22 24 6 1 0 0 3 0 0 0 0
219B | —» 0 4 0 0 3 3 5 0 0 0 0 0 0
219E | 0 0 5 16 0 0 0 0 0 0 0 0 0
21A0 | — 10 103 275 108 20 1 0 3 27 0 0 0 0
21A2 | — 0 0 1 0 0 0 0 0 0 0 0 0 0
21A3 | — 6 0 181 25 0 0 0 0 3 0 0 0 0
21A6 | — 3,126 2,702 2,970 2,817 2,748 1,447 983 970 | 3,807 2,656 2,763 1,192 514
21A9 | — 2 33 10 6 3 3 0 0 0 0 0 0 0
21AA | — 526 255 1,294 829 592 26 0 150 167 546 24 83 0
21AB | «p 0 0 0 0 0 0 0 0 0 0 0 0 0
21AC | ¢ 2 0 46 73 1 5 0 0 12 0 0 0 0
21AD | <~ 1 0 5 3 1 1 0 0 0 0 0 0 0
21AE | «» 0 0 0 0 0 6 0 0 0 0 0 0 0
21B0 q 0 0 0 0 0 0 0 0 0 0 0 0 0
21B1 r 0 0 0 0 0 0 0 0 0 0 0 0 0
21B6 | ~ 0 0 0 5 0 0 0 0 0 17 0 0 0
21B7 | ~ 6 0 0 38 8 5 0 35 821 0 0 0 0
21BA | O 4 0 7 7 11 0 52 0 48 0 0 0 0
21BB | O 6 0 5 27 16 1 52 0 0 0 0 0 0
21BC | — 14 28 0 15 0 0 0 0 51 0 0 0 0
21BD | — 0 0 0 0 0 0 0 0 0 0 0 0 0
21BE ! 2 738 0 1 43 3 0 0 82 0 0 0 0
21BF 1 1 12 0 0 0 0 0 0 0 0 0 0 0
21C0 | — 40 66 0 30 49 12 0 273 0 80| 2,225 462 0
21C1 | — 0 0 0 0 0 0 0 0 0 0 0 0 0
21C4 | = 0 0 105 4 3 0 0 0 57 5 0 0 0
21C5 i 6 8 0 9 10 4 28 0 3 0 0 0 480
21C6 | S 49 82 142 181 28 330 52 14 76 155 0 9 0
21C7 | & 0 0 0 0 0 0 0 0 0 0 0 0 0
21C9 | = 135 28 134 49 413 3 0 17 0 0 0 0 0
21CA | ] 0 0 0 0 4 0 0 0 0 0 0 0 0
21CB | = 0 0 0 0 0 0 0 0 0 0 0 0 0
21CC | = 0 33 7 16 0 0 0 0 0 0 0 0 0
21CE | @ 0 0 0 0 0 0 0 0 0 0 0 0 0
21CF | » 0 0 0 1 0 0 0 0 0 0 0 0 0
21D0 | <« 19 49 108 15 9 16 5 14 18 5 24 0 0
21D1 N 0 0 3 2 0 0 0 0 3 0 0 0 0
21D2 | = 350 2,620 1,098 563 385 466 532 424 742 304 440 184 68
21D3 I 4 12 25 6 1 2 0 7 3 0 0 0 0
21D4 | & 274 1,064 335 256 225 181 161 129 383 230 122 46 0
21D5 0 0 0 0 0 0 2 0 0 0 0 0 0 0
21DA | = 0 0 0 0 0 0 0 0 0 0 0 0 0
21DD | ~ 35 66 26 62 24 53 11 21 127 5 36 0 0
21E0 | «-—- 0 0 0 0 0 0 0 0 0 0 0 0 0
21E2 | -=» 2 0 0 8 5 0 0 0 27 0 0 0 0
2200 v 1,358 1,918 254 545 1,716 1,619 1,578 | 1,563 | 1,207 | 1,696 2,250 841 480
2201 C 3 0 6 8 4 14 0 0 6 0 0 0 0
2202 0 26,256 | 2,483 8,660 20,098 | 24,182 5,713| 5,349| 8,540 | 6,869 | 45,942 | 30,756 | 30,589 | 9,703
2203 3 138 973 59 120 162 443 826 176 416 109 464 83 0
2204 Ei 0 0 0 0 1 6 0 0 0 0 0 0 0
2205 [1] 628 4,729| 1,571 2,216 7421 1,201| 1,191 654 2,399 339 2,714 120 480
2207 v 15,088 210 1,500] 3,233] 10,111] 2,339 433] 7,005 231 | 12,243 37,506 | 26,429 | 3,531
2208 > 38,087 | 99,530 | 34,149 36,123 | 43,340 42,239 | 31,389 | 36,009 | 40,722 | 35,947 | 58,638 | 35,665 | 26,368
2209 ¢ 4531 2,896 604 755 614 907 630 625 1,353 465 366 110 411
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[Ucode| Op | 53] 54 | 55 | 57| 58] 60| 62] 65 | 68| 70] 74] 76 78 |

220B | o 211 309 82 79 323 265 52 32 124 276 36 33 34
220F [] 1,111| 1,960| 2,177| 1,480| 1,046| 2,711| 2,411| 1,524| 2,758 713 207 231 137
2210 ] 116 268 | 1,724 512 102 188 0 17 33 40 0 0 0
2211 | > 9,834| 7,035| 5,997 7,746| 11,541 18,780 | 20,431 | 17,451 | 13,271 | 22,887 | 7,166 | 7,543 | 27,225
2214 | + 11 0 0 0 50 0 0 0 0 0 0 0 0
2216 \ 2,473 7.233| 2,547| 4,310 2,653| 1,847 601| 1,498| 2,587| 1,075| 19,615 776 | 1,131
2218 o 6,642 9,912| 12,872 7,364| 6,635| 3,212| 2,486| 2,498| 5,525 11,179| 1,125] 3,291 445
2219 o 1,759 755| 8,494 2,579 2,181 500 306 830 960 483 403 212 1,748
21A | / 0 0 1 8 0 2 0 89 0 0 0 0 0
221D | « 11 0 0 6 3 31 150 25 43 11 0 64 0
221E | oo 12,487 | 13,135| 11,093| 9,895 18,266 | 25,764 | 21,697 | 14,820 | 8,226| 9,408 17,952 | 30,247 | 9,292
2220 Z 187 185 0 07 71 10 0 43 15 57 0 9 0
2221 £ 43 28 0 12 5 0 0 0 0 0 0 0 0
2222 < 0 8 0 0 0 1 0 0 0 0 0 0 0
2223 9,194| 7,828| 7,489 7,849| 9,791| 9,771| 22,298| 4,838| 8,657 | 9,747| 6,175| 5,001 2,571
2224 3 12 54 53 3 1 0 0 36 0 0 0 0
2225 I 378 375 194 338 677 682 665 618 425 1,575| 1,235| 1,220 548
2226 )% 6 0 0 2 0 0 0 25 0 5 0 0 0
2227 A 9,666| b5,579| 10,324 3,775| 7,185| 1,839 1,121 567 681 6,297 574 | 2,024 0
2228 v 454 2,459| 3,075 610 436 1,028 676 463 392 132] 1,063 212 274
2229 N 5,066 | 17,608 5,084 9,101| 4,403| 4,327| 1,671| 3,127| 8,514| 4,169]| 10,406 | 2,865| 1,474
222A | U 2,764| 13,650| 5,075| 9,801| 2,683| 2,827| 2,486| 2,092] 5,835| 1,023| 8,303| 1,146 377
222B | [ 7,002 1,200 1,389| 3,025| 11,417 16,484 | 16,128 | 12,253 | 3,138 8,131| 29,777 | 27,899 | 35,214
222C | [[ 7 12 4 17 263 62 121 154 0 0 269 305| 1,440
222D | [[T 1 0 0 0 0 0 0 0 0 0 0 0 171
222E | ¢ 59 0 44 17 135 14 0 3 0 23 0 9 0
2234 0 0 0 0 0 0 0 0 0 0 0 0 0
2235 0 0 0 0 0 1 0 0 0 0 0 0 0
223C | ~ 803| 1,184| 2,386 1,252| 1,138| 1,781| 2,573| 1,211| 2,207 695 | 3,008 859 720
223D | - 0 0 0 3 3 0 0 0 0 0 0 0 0
2240 2 0 0 211 159 4 169 0 0 12 0 0 0 0
2241 ) 3 0 1 6 15 11 5 0 18 0 0 9 0
2243 | ~ 789 71| 3,675| 1,255 361 1836 115 168 453 736 0 27 68
2244 | #£ 4 0 30 1 0 0 0 0 72 0 0 0 0
2245 | = 2,011| 1,357| 8,417 4,867| 1,747 100 17 463 2,755| 1,081 73 27 0
2247 | 2 12 1 27 83 9 0 0 0 57 0 12 0 0
2248 | =~ 272 210 394 370 202 415 248 ]77 352 276 207 221 411
2249 | # 2 0 0 1 3 1 5 0 3 34 0 0 0
224A | ~ 15 0 0 22 0 1 0 0 0 0 0 0 0
224D | = 1,420| 1,006| 1,191| 2,065| 1,443| 1,411| 1,833| 1,563| 2,490| 1,684 1,100| 2,246| 1,680
224F | = 0 0 0 0 0 0 0 0 0 0 0 0 0
2250 | = 47 41 73 15 73 128 17 3 124 0 0 18 0
2251 = 58 0 0 0 10 0 0 0 0 115 0 0 0
2252 | = 0 0 0 0 0 0 0 0 0 0 0 0 0
2257 | = 0 0 0 0 0 0 0 0 0 0 0 0 0
225C | & 0 0 0 18 0 137 138 0 538 11 0 0 0
2260 | # 4506 6,961 3,391| 5,273| 3,462| 3,103| 2,457| 2,976| 4,731| 5,100 2,922| 1,848| 1,680
2262 | # 71 33 58 100 63 24 57 10 54 34 12 27 0
2264 | < 14,496 | 30,516 | 12,686 | 13,511 | 17,882 | 37,545 | 35,848 | 28,921 | 24,322 | 11,323 | 37,115 | 39,612 28,905
2265 > 7,611| 14,562 | 8,333| 0,156| 8,264| 20,420 | 15,243| 8,350 | 12,337 | 4,571| 9,159| 9,059 7,646
2266 < 5 0 7 a4 3 0 0 10 0 0 0 0 0
2267 > 0 0 0 12 0 0 0 14 0 0 0 0 0
2268 < 0 8 0 0 0 0 0 0 0 0 0 0 0
2269 0 0 0 0 1 0 0 0 0 0 0 0 0
226A | < 93 66 318 210 206 248 173 212 264 57 501 157 102
226B | > 140 165 199 116 90 121 156 208 57 5 35 175 68
226D | £ 0 0 0 0 0 0 0 0 0 0 0 0 0
226E | £ 0 33 3 0 1 0 0 0 0 0 0 0 0
226F | ¥ 3 20 0 1 0 0 0 0 0 0 0 0 0
2270 £ 1 57 10 7 1 2 28 14 21 0 0 0 0
2271 7 1 49 23 10 1 1 11 0 6 0 12 0 0
272 | < 55 0 0 12 79 47 75 248 0 11 97 18 0
2273 | > 13 0 0 6 7 12 57 28 12 0 0 0 0
2276 | < 0 0 0 0 0 0 0 0 0 11 0 0 0
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[Ucode| Op | 53] 54 | 55 | 57| 58] 60| 62] 65 | 68| 70] 74] 76 78 |
277 [ 2 0 0 0 0 2 0 0 0 0 0 12 0 0
227A | < 53 317 169 279 64 207 0 179 413 0 379 0 0
227B | = 70 33 18 29 28 52 0 100 42 0 0 0 0
227C | < 68 577 87 147 59 230 190 431 136 23 0 166 0
227D | = 13 45 8 11 8 55 34 64 0 0 0 55 0
227E | 3 0 28 0 0 0 0 0 0 0 0 0 0 0
227F | = 0 8 0 0 0 0 0 0 0 0 0 0 0
2280 | A 0 0 2 0 0 0 0 0 0 0 0 0 0
2281 | 0 0 0 0 0 2 0 0 0 0 0 0 0
2282 | C 7,435| 16,122 6,063| 10,380 | 6,288 3,416| 1.445[ 3,267| 5455[ 6,412| 7484[ 2,394 1,817
2286 | C 866 | 11,810 2,644| 1,302] 1,322] 1,031 647| 1,178] 1,924 235| 3,595 194 68
2280 | 2 0 20 0 1 0 0 0 25 0 0 0 0 0
228A | C 14 148 25 14 12 19 0 7 51 40 0 9 0
228B | D 6 33 0 1 1 1 0 3 24 0 0 0 0
228E | W 0 90 112 30 8 22 23 0 118 0 0 0 0
228F | C 1 20 0 0 0 0 0 0 24 46 0 0 0
2200 | 3 10 0 0 3 0 0 0 0 0 0 0 0 0
2201 | C 0 701 0 0 0 0 0 0 0 0 0 0 0
2202 | J 0 160 0 0 0 0 0 0 0 0 0 0 0
2293 | T 58 458 21 26 9 36 0 0 0 0 0 203 0
2294 | U 279 532| 1,753 882 126 49 11 35| 1,502 69 0 0 34
2295 | @ 5227| 2,570] 6,083] 5,495[ 4,282 513 133] 1,847 1,696] 3,663| 3,081 120 651
2296 | © 29 90 58 31 11 36 0 0 76 5 0 9 0
2297 | ® 8,116 6,631 | 22,567 | 10,451| 9,027 4,709| 1,613| 1,168| 2,889 4,192] 1,809| 3,559 582
2299 | © 185 20 57 100 157 164 7] 1247] 1,119 17 207 0 0
229B | ® 13 49 53 146 0 0 0 0 0 0 0 0 0
229D | © 0 0 0 0 0 0 0 0 0 0 0 0 0
220E | H 23 8 0 42 31 93 28 0 176 0 0 0 0
220F | H 0 0 41 0 0 0 0 0 27 0 0 0 0
2A0 | 90 86| 1,678 29 46 6 0 0] 3977 172 0 0 0
22A1 | © 0 0 27 6 0 0 0 0 149 0 0 0 0
22A2 | F 45 198 22 1 53 70 0 0 3 0 232 0 0
22A3 | A 0 12 44 9 1 34 0 0 0 0 0 0 0
22A5 | L 1,915 1,770 789 719 1,569 363 254 420 662 1,017 85| 1,700 240
2A7 | E 12 53 0 0 0 9 0 0 6 0 0 0 0
22A9 | IF 0 127 0 0 0 0 0 0 0 0 0 0 0
22AC | ¥ 0 16 0 0 0 0 0 0 0 0 0 0 0
22AD | K 0 4 0 0 0 0 0 0 0 0 0 0 0
22B2 | 3 70 89 38 15 21 0 0 69 0 0 0 0
22B3 | > 2 0 7 16 34 13 0 0 24 0 0 0 0
22B4 | J 7 99 14 4 0 3 0 0 0 0 0 0 0
22B5 | D> 0 33 0 0 0 3 0 0 0 0 0 0 0
22B8 | — 0 0 0 4 0 0 0 0 0 0 0 0 0
22BA | 71 11 0 0 0 0 0 0 0 0 0 0 0 0
22BB | V 0 0 0 0 0 0 0 0 0 0 0 0 0
22BC | A 0 0 0 0 0 0 0 0 0 0 0 0 0
22C0 | A 459 420 227 382 308 30 86 150 91 327 146 0 0
22C1 |V 29 808 389 56 56 69 133 50 13 0 0 0 0
22C4 | o 157 165 251 304 90 167 34 0 91 0 0 0 0
22C5 | . 12,170 7,143] 6,724 7,495| 9,643| 7,929| 8714| 12,534 7,715| 12,898 | 7,215| 34,897 8,640
22C6 | 1,665 | 1,440 872 830 951 1,003 179 348 784 293 36 110 0
22C7 | % 0 0 0 0 0 0 0 0 0 0 0 0 0
22C8 | ™ 38 0 4 90 4 9 0 0 72 0 0 0 0
2209 | 196 94 142 109 123 17 0 0 0 5 0 0 0
22CA | % 68 375 336 214 221 1 0 0 42 69 0 0 0
22CB | X 0 0 14 0 0 0 0 0 0 0 0 0 0
22CC | X 17 0 0 0 0 0 0 0 0 0 0 0 0
22CD | = 2 0 1 0 42 0 0 3 0 0 0 0 0
22CF | A 0 0 0 0 0 23 0 0 0 0 0 0 0
22D0 | € 3 12 0 0 12 14 0 0 0 17 0 18 0
22D1 | 5 0 12 0 0 0 0 0 0 0 0 0 0 0
22D2 | m 0 8 0 0 0 0 0 0 0 0 0 0 0
22D3 | U 0 12 0 0 0 0 0 0 0 0 0 0 0
22D6 | < 0 111 3 6 0 0 0 57 12 0 0 0 0
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[Ucode| Op | 53] 54 | 55 | 57| 58] 60| 62] 65 | 68| 70] 74] 76 78]
22D7 | > 0 0 2 7 0 0 0 0 9 0 0 0 0
22D8 | <« 0 0 47 0 0 1 0 0 145 0 0 0 0
22D9 | > 0 0 0 0 0 1 0 0 0 0 0 0 0
22DB | =2 0 0 0 0 0 0 0 0 0 0 0 0 0
22DF | = 0 0 0 0 0 1 0 0 0 0 0 0 0
22E0 2 0 0 0 0 0 3 0 3 3 0 0 9 0
22E1 P 0 0 0 0 0 0 0 0 0 0 0 0 0
22E2 Z 0 0 0 0 0 0 0 0 0 0 0 0 0
22E6 < 0 0 0 0 0 0 0 0 0 0 0 0 0
22E8 = 0 0 0 0 0 0 0 0 0 0 0 0 0
22E9 | > 0 0 0 0 5 0 0 0 0 0 0 0 0
22EB | ¥ 0 0 0 0 0 0 0 0 0 0 0 0 0
22EC | 4 0 0 0 0 0 0 0 0 0 0 0 0 0
22ED | ¥ 0 0 0 0 0 0 0 0 0 0 0 0 0
22EE 215 45 180 381 182 135 433 531 322 437 24 0 0
22EF 8,611| 7,741 12,917| 11,234 8,018 8,031| 7,650| 10,118 15,180 | 7,125| 2,641| 3,198 | 13,166
20F1 | . 72 8 28 68 27 51 63 319 51 74 0 0 0
2308 T 22 111 241 92 24 242 260 43 495 0 0 0 0
2309 1 15 111 241 91 26 231 208 43 489 0 330 0 0
230A | 38 272 74 200 29 509 474 222 772 51 12 0 0
230B ] 89 272 75 210 107 488 451 150 693 287 0 0 0
2310 - 0 8 0 0 0 0 0 0 15 0 0 0 0
231C T 19 0 0 5 0 0 0 21 0 0 0 0 205
231D I 3 0 0 5 0 0 0 21 0 0 0 0 205
231E L 25 0 5 0 2 0 0 0 0 0 0 0 0
231F 3 543 0 0 14 192 0 0 0 0 17 0 0 0
2322 | ~ 0 123 24 76 1 0 0 0 27 11 0 0 0
2323 - 35 0 458 117 7 1 0 0 85 11 0 0 0
2329 { 5595 4819 3,590| 4,512 5,034| 3,842| 1,064| 1,800| 3,050| b5,417| 3,839| 3,124| 1,645
232A ) 5608 | 4,423 3,591| 4,524 5,236| 3,873| 1,827| 1,887| 3,068| b5,417| 3,839| 3,124| 1,645
23D4 | M 35 0 94 76 24 0 0 0 0 115 0 0 0
25A0 | W 157 90 72 86 74 113 52 323 118 327 0 0 960
25A1 | W 360 718 951 545 265 593 185 255 638 713 12 166 0
25AA O 0 0 0 1 0 0 0 0 0 0 0 0 0
25AB | O 720 491 1,358 773 872 552 566 391 631 575 428 878 445
25B2 A 29 12 2 1 0 0 0 255 0 0 0 0 0
25B3 | A 480 1,419 339 433 479 254 370 168 60 17 431 3,392 0
25B6 | » 2 0 1 6 16 0 0 0 0 0 0 0 0
25BB | » 5 0 57 237 202 18 0 79 18 0 0 0 0
25BC | v 2 0 0 0 0 0 0 0 0 28 0 0 0
25BD | Vv 94 78 45 9 230 1 69 35 0 0 0 64 0
25C0 P 1 0 15 2 12 0 0 0 0 0 0 0 0
25C5 4 2 70 74 72 182 14 0 0 0 5 0 0 0
25CA | ¢ 30 41 20 7 0 10 0 0 88 115 12 0 0
25EF | O 14 0 39 65 8 4 104 0 54 11 0 0 0
2605 * 6 49 85 6 0 18 0 0 6 0 0 0 0
2660 Py 0 0 0 3 0 1 0 0 0 0 0 0 0
2663 & 44 0 39 22 57 1 0 25 0 0 0 73 0
2665 Q 3 8 0 0 13 1 0 0 0 0 0 0 0
2666 & 20 618 85 14 16 149 150 0 39 126 0 0 0
266D b 414 0 204 104 274 34 0 35 0 373 0 64 0
266E u 24 16 110 76 59 65 0 0 121 0 0 0 0
266F [ 974 375 608| 1,021 1,077 188 86 740 24| 1,403 110 231 0
2A0C [ []]T 0 0 0 0 0 0 0 0 0 0 0 0 0
2ATD | < 326 437 699 532 326| 1,295 156 | 1,028] 1,918 759 0 18] 2,811
2ATE | > 164 206 657 369 99 611 17 381 1,100 448 0 46 685
2A85 | < 0 0 0 0 0 0 0 7 0 0 0 0 0
2A86 | 2 0 0 0 0 0 0 0 3 0 0 0 0 0
2A87 | < 9 4 0 2 0 0 0 0 0 0 0 0 0
2A83 | > 0 0 0 0 1 0 0 0 0 0 0 0 0
2A8B | = 0 0 0 0 0 0 0 0 0 0 0 0 0
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54 | 55 | 57| 58] 60| 62] 65 | 68| 70] 74] 76 78]

53]

|Ucode| Op ||

68

18

281

28

86

12
51
285

10
269

17
69

27
144

23
100

61
114

26
185

20

24
99

29
147

)

D

~~

2A8C

2A95

2A96

2AC5

2AC6
2ACB
2ACC
FE37

FE38
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[Ucode]| Op || 80] 81] 82] 83] 85 | 86 | 90 | 91] 92 93] 94| 97|
0021 ! 6,051] 2,868 1,545 544] 1,062 259] 1,372 675 2,568 452 1,250 0
0022 | *© 0| 3141| 3.284] 2077| 3,186 3,630] 3,194| 27104| 2,316 2,625] 1,963 0
0023 | # 0] 1,320 672 532 0 0 793| 1,945 834 177 2,047 0
0024 | § 0 0 0 76 0 0 0 0 0 0 0] 1,442
0025 | % 0 3 15 0 0 86 147 238 273 157 42 180
0026 | & 0 173 36 0 0 0 0 456 0 13 73 180
002A | =« 15,783 29,049 | 17,241 22,969 25,754 | 12,621 | 26,304 | 16,658 | 12,781 [ 16,834 | 14,258 540
002B | + || 77,526 83,407 82,175 87,343 | 54,606 101,404 | 80,442 [109,282 103,935 | 86,737 | 95,802 135,749
002C |, [[110,320 115,320 | 126,000 | 104,903 [ 157,890 [ 118,997 | 123,800 [ 129,137 | 93,449 | 130,998 | 120,445 | 58,409
002D | — 138,861 125,542 134,826 | 95,641 | 71,156 125,999 [105,650 | 137,337 [ 165,483 | 105,514 | 117,173 [ 125,473
002E | . 4,334 1,319 571 5,485 442 2377| 2,812] L1151 1,958] 7,468 174 0
002F | / 14,638 16,270 | 26,477 | 15,773| 31,153 | 10,244 | 20,424 | 18,782 25,689 | 11,774 29,714 | 27,402
003A | : 0 941 511 608 0 0 872 19 400 144] 1,050 0
003C | < | 13,002] 9,376 16,597 | 14,683 | 15,045 | 19,018 14,602 | 18,842 | 16,908 | 11,688 9,625 2,343
003D | = |[124,304[139,464 | 116,334 | 138,046 | 115,939 | 98,595 | 149,448 [ 129,077 | 139,247 [ 122,604 | 149,341 | 254,011
003E | > [ 12,185] 9,366 | 16,739] 18,206 | 19,824 27,750 | 14,896 | 16,221 19,329 | 15,436 9,698 | 5,228
005C | '\ 0 586 | 1,346 646 265 389 1,283 297 484 446 633 0
007C | ] 1,226 98 9 443 0 0 0 0 0 0 0 0
00A3 | £ 0 10 0 0 0 0 0 0 0 0 0 0
00A7 | § 0 340 26 177 0 0 0 0 0 301 63 0
00A9 | © 81 0 0 0 0 0 0 0 0 0 0 0
00AC | # 0 12 83 0 0 0 9 79 0 0 168 0
00AF | 2,208 15,174 12,795 29,177 10,797 864| 4,047| 3812] 3,684] 9496| 4,896 180
00BL | =+ 4,252| 5421 3,017 4,903| 4,867 3,328 803 1,111| 1,263| 1,076| 1,704| 1,802
00B6 | 9 0 157 347 0 0 0 0 0 0 0 0 0
00D7 | x 8,668 6,669| 4,652| 15912 23,984 5,835| 7,987| 2,521 8,022 8860| 6,406 4,506
00F7 | + 0 0 0 0 0 0 205 0 63 6 0 0
0127 | h 8,505 2,913 64 278 0 0 0 0 0 0 0 0
0131 1 0 10 0 0 0 0 0 0 0 505 0 0
0141 | E 0 80 55 0 0 0 9 0 0 6 0 0
0142 | 1 0 178 694 0 0 0 362 0 0 0 0 0
0152 | & 0 0 0 0 0 0 0 0 0 0 0 0
02B9 | 0 65 0 76 0 0 0 0 21 0 5 0
02C6 | ~ 7,196 | 13,205 10,079 | 11,681 17,346 7,693| 9,594 | 10,979 7,011 [ 12,030 12,807 | 4,687
02C7 | 0 957 89| 2,521 0 0 382 0 0 367 47 0
02C9 | ~ 7441 8,019| 8,129| 8349| 16,373 15,215| 9,192| 3,951 2,505| 13,861 | 7,187 0
02CB 0 42 0 0 0 0 0 0 0 0 0 0
02D8 | ° 0 522 149] 5,333 0 0 19 893 0 32 0 0
02DA | 0 0 0] 1,254 0 0 0 0 0 0 0 0
02DC | ~ || 29,031] 20,803 | 14,329 19,536 21,948 13,313| 8,232 4,268 10,528 | 15,777 | 8,522 19,109
2011 | —— 0 0 0 0 0 0 0 0 0 0 0 0
2016 | ] 2,780 244 151 0 0 0 0 0 0 0 0 0
2020 | 1 0] 1,076 366 1,672 0 0 117 1,429 0 91 237 0
2021 | f 0 47 3 0 0 0 19 0 0 39 10 0
2026 | ... 3,352 8,654| 7,157| 4,358| 3,451 389 | 17,062| 8,775] 11,054 11,229 16,073| 1,622
2032 | 7 10,058 4,174| 5875| 8,146 0] 1,685] 1,930| 9,312| 6,127| 3,379[ 2870 0
2035 | 0 0 0 0 0 0 0 0 0 0 0 0
2061 135,754 | 92,664 [ 109,076 | 94,628 | 99,389 [ 138,794 | 130,416 | 112,419 [ 125,939 | 131,681 | 121,590 | 186,226
20D7 | 0 636 3,344 101] 21,152 605 441] 5,082 0 308 532 0
2102 | C 0] 1,430 113 0 0 0 68 0 0 39 205 0
210D | H 0 52 77 0 0 0 0 0 0 0 0 0
210F | A 0 17 0 0 0 0 0 0 0 0 0 0
2111 [ 'S 0 119 138 76 0 86 0 0 0 13 5 0
2113 | ¢ 10,958 7,778] 10,714| 2,432] 34,250 1,123| 4,155| 6,274| 22,235[ 6,654| 7,466 0
2115 | N 0 46 162 0 0 0 0 59 0 13 358 0
2118 | p 0 362 236 0 0 0 0 0 0 0 0 0
2119 | P 0 43 636 0 0 129 39 79 0 177 121 0
211A | Q 0 129 3 0 0 0 0 0 0 0 284 0
211C | ® 0 41 168 468 0 0 490 79 0 354 5 0
211D | R 0 918 735 88 0 605 891 953 694 977 21 0
2124 | Z 0 525 498 0 0 129 0 0 0 0] 4364 0
2127 | © 0 0 0 0 0 0 0 0 0 0 0 0
2135 | X 0 16 6 456 0 0 0 0 0 72 0 0
2136 | 3 0 0 0 0 0 0 0 0 0 0 0 0
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2137 ] 0 0 0 0 0 0 0 0 0 0 0 0
2138 3 0 0 0 0 0 0 0 0 0 0 0 0
2190 | — 81 400 243 405 0 0| 1,215 0 0 196 142 0
2191 T 163 231 734 12 0 43 254 575 21 13 94 0
2192 | — 10,876 | 14,903 | 13,306 | 23,438 | 40,357 | 13,140 10,780 | 10,106 | 11,138 | 14,766 | 10,923 | 17,126
2193 1 899 337| 1,051 278 0 86 392 119 421 144 369 0
2194 | < 0 66 206 63 0 0 78 0 0 0 a7 0
2196 X 0 3 0 0 0 0 0 0 21 0 0 0
2197 7 0 29 221 0 0 0 39 119 63 26 15 0
2198 | N\, 0 38 176 63 0 0 9 79 42 39 10 0
2199 | 0 4 1 0 0 0 0 0 126 6 0 0
219B | —= 0 0 0 0 0 0 0 0 0 0 0 0
219E | < 0 9 0 0 0 0 0 0 0 0 0 0
21A0 | — 0 43 3 0 0 0 0 0 0 39 0 0
21A2 | — 0 0 0 0 0 0 0 0 0 0 0 0
21A3 | — 0 0 0 0 0 0 0 0 0 0 0 0
21A6 | — 2,371 2,728 1,544| 2,305 442 778 1,489 1,012 947 2,598 1,873 0
21A9 | — 0 9 0 101 0 0 0 0 0 0 0 0
21AA | — 0 341 121 1,152 0 43 29 0 0 13 63 0
21AB | «r 0 2 0 0 0 0 0 0 0 0 0 0
21AC | %+ 0 0 0 0 0 0 0 0 0 0 0 0
21AD | <= 0 2 7 0 0 0 0 0 0 0 0 0
21AE | «» 0 0 17 0 0 0 0 0 0 0 0 0
21B0 9 0 0 0 0 0 0 0 0 0 0 0 0
21B1 r 0 0 0 0 0 0 0 0 0 0 0 0
21B6 | ~ 0 3 0 0 0 0 0 0 0 0 0 0
21B7 | ~ 0 0 0 0 0 0 98 198 0 65 0 0
21BA | O 0 0 0 0 0 0 0 0 0 0 0 0
21BB | O 0 4 0 0 0 0 0 0 0 0 0 0
21BC | — 0 140 0 0 0 0 0 0 0 0 0 0
21BD | — 0 14 0 0 0 0 0 0 0 0 0 0
21BE § 0 73 47 0 0 0 0 0 0 0 94 0
21BF 1 0 0 0 0 0 0 0 0 0 0 0 0
21C0 | — 0 112 39 38 0 129 0 0 0 0 42 0
21C1 | — 0 0 0 0 0 0 0 0 0 0 0 0
21C4 | = 0 0 0 0 0 0 0 0 0 0 0 0
21C5 1 0 1 12 0 0 0 0 0 0 0 0 0
21C6 | = 0 136 918 25 177 0 19 19 105 32 153 0
21C7 | & 0 0 0 0 0 0 0 0 0 0 0 0
21C9 | = 0 8 25 0 0 0 0 0 0 242 100 0
21CA | ] 0 0 0 0 0 0 0 0 0 0 0 0
21CB | = 0 0 0 0 0 0 0 0 0 0 0 0
21CC | = 0 4 0 0 0 0 0 0 42 0 0 0
21CE | @ 0 0 0 0 0 0 0 0 0 0 0 0
21CF | » 0 2 0 0 0 0 0 0 0 0 0 0
21D0 | <= 0 16 6 0 0 0 0 19 0 39 63 0
21D1 N 0 0 0 0 0 0 0 0 0 0 0 0
21D2 | = 327 419 435 354 0 0 823 1,032 547 715 696 721
21D3 | | 0 4 0 0 0 0 19 0 42 13 0 0
21D4 | < 408 200 146 494 0 0 431 337 589 761 717 180
21D5 | ¢ 0 0 6 0 0 0 19 0 0 0 0 0
21DA | < 0 0 0 0 0 0 0 0 0 0 0 0
21DD | ~ 0 55 132 0 0 0 0 0 0 13 26 0
21E0 | «-—- 0 0 0 0 0 0 0 0 0 0 0 0
21E2 | -— 0 0 0 0 0 0 0 0 0 0 0 0
2200 v 981 1,321 1,473 2,039| 2,920 302| 1,960 1,409 779 4,928 1,018 360
2201 C 0 14 23 0 0 0 0 0 0 0 0 0
2202 0 13,984 13,091 | 7,044 34,853| 4,425 10,157 | 5,909 | 3,931| 7,643| 16,453 1,240 9,374
2203 3 163 98 353 443 354 43 284 416 42 945 205 0
2204 E 0 0 12 0 0 0 0 0 0 0 0 0
2205 1] 490 531 1,588 392 1,593 86| 1,323 496 442 564 | 2,110 0
2207 v 1,308 | 4,752 1,820 18,890| 5,752 22,606 1,920 119| 2,126 1,253 828 0
2208 E} 32,384 | 38,178 40,757 | 43,760 | 63,633 | 61,551 | 57,019 | 41,695 | 28,847 | 53,554 | 47,576 | 7,571
2209 ¢ 736 528 975 570 | 1,239 3,501| 1,499 774] 1,200 997 701 0
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[Ucode]| Op || 80] 81] 82] 83] 85 | 86 | 90 | 91] 92 93] 94| 97|

220B | > 0 291 325 354 0 302 58 99 0 249 126 0
220F | ] 736| 1,849 3,066 114 0 475| 1,617 694| 1,326 616| 2,812| 8,833
2210 ] 0 272 203 215 0 0 0 0 0 0 84 0
2211 | > || 18,400| 14,513 | 18,706| 8,830 11,062| 3,933 16,700 9,153 | 16,613 | 11,944 | 18,142| 7,391
2214 | + 0 0 0 0 0 0 0 0 0 0 0 0
2216 \ 81 915| 2,693 1,089 8,673 907| 1,372 933 758 2,644| 1,915 0
2218 o 9,322 7,521| 2,497 6,157| 2,566 475 3.273| 1,886 1,495 2,717| 1,815| 2,704
2219 . 654| 1,751 982 ]74| 4,513 0 284 19 231 144 707 | 1,081
221A | / 0 4 18 190 0 0 0 0 0 0 0 0
221D | o 0 7 22 0 0 0 19 19 0 6 58 0
221E | oo || 18,645| 14,562 | 20,744 | 10,997 | 11,593 | 21,396 | 8,448 | 24,163 | 12,465 | 15,167 | 11,677| 5,768
2220 | Z 0 1 0 0 0 0 127 0 0 0 0 360
2221 < 0 0 0 0 0 0 0 0 0 0 0 0
2222 | « 0 0 0 12 0 0 0 0 0 0 0 0
2223 19,954 | 7,416| 8,244 9,198| 5,133| 4,495| 6,203 | 14,831 | 24,467 | 13,736 | 11,276 | 2,343
2224 0 6 1 0 0 0 0 0 0 0 100 0
2225 3,516 537 211 620 442 1,383 333 119 147 2,684 1,857 0
2226 0 0 0 0 0 0 0 0 0 0 0 0
2227 | A 1,962 4,457 1,116] 6,170 3,451 821] 1,519| 1,588 568 925 828 0
2228 | V 0 2,309 1,253 646 708 518 725| 1,369 273 630 612 0
2229 | N 5,233 2,067| 4,629 3,674| 8,142| 2,939| 5,988 4,546| 4,358 | 3,642| 7,973 360
222A | U 081| 1,380| 3,130 1,683 1,327| 1,728 4,576| 1,945| 2,358 1,778| 6,047| 3,966
222B | [ 19,708 6,664| 10,351| 9,045 7,699| 27,836| 5,125 13,620| 4,969 9,969| 6,073 | 28,483
222C | [T 81 20 63 0 0 0 0 0 0 0 36 0
222D | [[T 0 0 1 0 0 0 0 0 0 0 0 0
222E | ¢ 0 124 110 836 265 43 0 0 21 0 63 0
2234 | .- 0 0 0 0 0 0 0 0 0 0 0 0
2235 | - 0 0 0 0 0 0 0 0 0 0 0 0
223C | ~ 408 934| 1,716| 1,165 619 216 450 972 1,179 341 2,200 901
223D | - 0 0 0 0 0 0 0 0 0 0 0 0
2240 2 0 5 3 0 0 0 0 0 0 0 0 0
2241 | = 0 20 1 0 0 0 0 0 0 26 10 0
2243 | ~ 0 680 301 557 88 0 9 39 126 137 290 0
2244 | £ 0 1 0 0 0 0 0 0 0 0 0 0
2245 | = 81| 1,447 157 2,723 0 0 0 158 0 479 807 0
2247 | 2 0 7 0 25 0 0 0 0 0 0 5 0
2248 | =~ 81 120 614 506 0 302 499 377 547 196 875 | 3,785
2249 | # 0 0 0 0 0 0 0 0 0 0 0 0
224A | = 0 0 0 0 0 0 0 0 0 0 0 0
224D | = 654 1,691| 1,785| 2,483 1,947 259| 1,822| 4,308 568 | 1,988| 4,358 2,384
224F | = 0 0 0 0 0 0 0 0 0 0 0 0
2250 | = 0 68 222 101 0 0 0 436 0| 1,135 142 0
2251 = 0 0 0 506 0 0 0 0 0 0 0 0
2252 | = 0 0 0 0 0 0 0 0 0 0 0 0
2257 | = 0 0 0 12 0 0 0 0 0 0 0 0
225C | & 0 0 75 0 0 0 0 0 0 85| 1,435 0
2260 | # 5,152 3,732] 3,716 3,661| 4,779 864| 3,604| 1,886 3,326| 4,836| 4,960 4,867
2262 | # 0 31 99 76 0 43 9 59 42 13 453 0
2264 | < 23225 | 16,152 31,995| 10,604 | 15,045 50,745 | 34,272 | 39,908 | 34,048 | 25,963 | 25,672 | 12,619
2265 | > 5,724| 7,588| 17,820 6,220 6,283 17,808 | 23,011 | 16,936 | 21,077 | 10,796 | 13,223 | 1,442
2266 | < 0 7 9 0 0 0 0 0 0 0 5 0
2267 | = 0 6 1 0 0 0 0 0 0 0 0 0
2268 | < 0 0 0 0 0 0 0 0 0 0 0 0
2269 0 0 0 0 0 0 0 0 0 0 0 0
226A | < 1,063 95 407 25 0 0 186 258 210 262 137 0
226B | > 163 90 222 25 0 172 205 0 21 13 137 0
226D | #£ 0 0 0 0 0 0 0 0 0 0 21 0
226E | £ 0 14 0 0 0 0 0 59 0 0 0 0
226F | ¥ 0 14 0 0 0 0 0 0 0 0 0 0
2270 | £ 0 26 3 0 0 0 58 39 0 26 0 0
2271 | ¥ 0 1 0 0 0 0 19 0 0 0 0 0
2272 | < 0 123 29 0 0 0 0 0 0 0 226 0
2273 | > 0 1 12 0 0 0 0 0 0 0 31 0
2276 | < 0 0 0 0 0 0 0 0 0 0 0 0

106



[Ucode]| Op || 80] 81] 82] 83] 85 | 86 | 90 | 91] 92 93] 94| 97|
2277 > 0 0 0 0 0 0 0 0 0 0 0 0
27A | < 0 396 404 0 0 0 68 714 0 98 221 0
227B =< 0 170 44 0 0 0| 1,538 377 0 144 89 0
227C < 0 95 311 0 0 0 68| 1,052 0 45 158 180
227D | = 0 2 75 88 0 0 921 0 0 255 237 0
227E | =X 0 0 0 0 0 0 0 0 0 0 10 0
227F | = 0 0 0 0 0 0 0 0 0 0 0 0
2280 £ 0 0 0 0 0 0 0 0 0 0 10 0
2281 Y2 0 0 0 0 0 0 0 0 0 0 0 0
2282 C 2,371 3950 3,882 5,523 10,354 | 2,939| 4,830 1,449 2,779 4,620 3,514 360
2286 C 81 924 955| 1,380 0 216| 3,508 1,270 1,073| 2,408] 2,200 0
2280 | 2 0 1 0 0 0 0 0 0 0 0 0 0
228A | C 0 14 9 0 0 0 19 0 0 6 15 0
228B 2 0 2 3 0 0 0 0 0 0 0 0 0
228E W 0 33 17 405 0 0 9 377 0 0 0 0
228F C 0 6 0 0 0 0 0 0 0 0 0 0
2290 =] 0 0 0 0 0 0 0 0 0 0 0 0
2291 C 0 12 0 0 0 0 58 0 0 0 0 0
2292 | 0 0 0 0 0 0 0 0 0 0 0 0
2293 n 0 176 0 0 0 0 0 158 0 0 0 0
2294 L 0 317 48 38 88 0 0 158 0 26 52 0
2295 &) 0| 3,590 606 | 4,244 1,150 43 715| 1,508 | 1,789 958 | 2,691 0
2296 E) 0 39 1 0 0 0 0 0 0 72 221 0
2297 | ® 10,549 32,616 | 6,658 | 13,188 | 1,239 216 2,009 218 204 | 3,878 1,598 0
2299 | © 0 388 86 0 0 0 0 0| 2,021 0 126 0
220B | ® 0 221 0 0 0 0 0 0 0 0 0 0
229D | O 0 0 0 0 0 0 0 0 0 0 0 0
220E | 0 4 0 0 0 0 0 655 0 0 717 0
220F | H 0 0 0 0 0 0 0| 1,429 0 0 47 0
22A0 | X 0 251 0 0 0 0 0 0 0 0 0 0
22A1 o] 0 9 0 0 0 0 0 0 0 0 258 0
22A2 = 0 97 4 0 0 0 0 0 0 91 73 0
22A3 = 0 95 0 0 0 0 0 0 0 0 0 0
2A5 | L 163 1,071 41| 1,228 0 345 548 59 0 702 2,828 540
2A7 | E 0 14 0 0 0 0 0 0 0 0 0 0
22A9 | IF 0 0 0 0 0 0 0 0 0 0 0 0
22AC | ¥ 0 0 0 0 0 0 0 0 0 0 0 0
2AD | E 0 0 0 0 0 0 0 0 0 0 0 0
2B2 | <« 0 30 15 0 0 0 0 953 0 0 0 0
22B3 | > 0 33 18 0 0 0 0 595 0 0 0 0
22B4 | J 0 0 0 0 0 0 0 0 0 0 5 0
22B5 | > 0 1 3 0 0 0 0 0 0 0 0 0
22B8 | —o 0 32 0 0 0 0 0 0 0 0 0 0
22BA | T 0 2 0 0 0 0 754 0 0 0 26 0
22BB | V 0 0 0 0 0 0 0 0 0 0 10 0
22BC | A 0 0 0 0 0 0 0 0 0 0 10 0
22C0 | A 0 351 59 114 0 0 137 0 0 32 184 0
22C1 | V 0 239 37 0 0 0 78 0 0 59 116 0
22C4 o 163 65 15 12 0 0 0 0 0| 1,312 10 0
22C5 . 9,322 10,731 8,702| 11,503 2,743| 24,119| 11,015| 9,133| 5,327 | 11,833 6,622 17,486
22C6 * 245 1,445| 1,403 1,393 0 0 548 1,191 0 1,548 638 0
22C7 | % 0 0 0 0 0 0 0 0 0 0 0 0
22C8 | X 0 4 37 0 0 0 235 0 0 0 126 0
22C9 X 0 234 0 38 0 0 0 0 0 0 10 0
22CA | x 0 245 127 88 0 0 0 0 0 0 26 0
22CB | ™ 0 0 0 0 0 0 0 0 0 0 0 0
22CC | X 0 0 0 0 0 0 0 0 0 0 0 0
22CD | « 0 0 0 0 0 0 0 0 0 0 0 0
22CF | A 0 0 0 0 0 0 0 0 0 0 0 0
22D0 | & 0 9 31 76 0 0 0 0 0 0 0 0
22D1 B) 0 2 0 0 0 0 0 0 0 0 0 0
22D2 | m 0 0 0 0 0 0 0 0 0 0 0 0
22D3 | w 0 0 0 0 0 0 0 0 0 0 0 0
22D6 | < 0 0 6 0 0 0 0 0 0 26 0 0
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[Ucode]| Op || 80] 81] 82] 83] 85 | 86 | 90 | 91] 92 93] 94| 97|
22D7 | > 0 0 0 0 0 0 0 0 0 0 0 0
22D8 | « 0 0 0 0 0 0 0 0 0 0 0 0
22D9 | > 0 0 0 0 0 0 0 0 0 0 0 0
22DB | = 0 0 0 0 0 0 0 0 0 0 0 0
22DF | = 0 0 4 0 0 0 0 0 0 0 0 0
22E0 | Z 0 0 1 0 0 0 0 0 0 6 0 0
22E1 P 0 0 1 0 0 0 0 0 0 0 5 0
22E2 Z 0 0 0 0 0 0 0 0 0 0 0 0
22E6 < 0 0 0 0 0 0 0 0 0 0 0 0
22E8 = 0 0 0 0 0 0 0 0 0 0 0 0
22E9 | > 0 9 0 0 0 0 0 0 0 0 0 0
22EB | ¥ 0 0 0 0 0 0 0 0 0 0 0 0
22EC | 4 0 0 0 0 0 0 0 0 0 0 0 0
22ED | ¥ 0 0 0 0 0 0 0 0 0 0 0 0
22EE : 0 192 94 25 0 0 245 297 147 774 981 | 5,408
22EF | --- 899 | 10,887 9,391| 3,104| 2,389 1,512 9,300| 9,728 8,464 | 14,248 | 12,896 | 19,289
22F1 | . 0 111 52 12 0 0 107 0 42 105 364 0
2308 [ 0 24 168 0 0 0 499 675 863 170 606 0
2309 1 0 9 149 0 0 0 499 675 863 308 585 0
230A | 0 376 833 25 0 o 1,293] 2,303] 1,663 144| 1,150 0
230B | 0 466 835 291 0 o 1,293] 2,303] 1,663 144 1,171 0
2310 - 0 0 0 0 0 0 0 0 0 0 0 0
231C T 0 9 0 0 0 0 0 0 0 0 0 0
231D 7 0 9 0 0 0 0 0 0 0 0 364 0
231E L 0 0 0 557 0 0 0 0 0 0 0 0
231F 3 0 9 0 190 0 0 0 0 0 6 0 0
2322 | ~ 0 0 0 0 0 0 0 0 0 105 0 0
2323 - 0 11 0 12 0 0 0 0 0 0 0 0
2329 { 12,021 6,373| 4,861| 5,181 8,230| 3,025| 3,577| 1,568 315| 3,104 3,160 721
232A ) 13,493 7,370| 5,106| 5,181 8,142| 3,025| 3,577| 1,548 315| 3,104 3,166 721
23D4 | 0 0 0 0 0 0 0 0 0 0 0 0
25A0 | W 0 161 107 950 0 0 196 0 0 0 226 0
25A1 | W 0 766 268 0 0 0 480 39 442 341 226 | 1,261
25AA O 0 0 0 0 0 0 0 0 0 0 0 0
25AB | O 0 553 671| 1,887 0 0 607 218 589 229 770 0
25B2 A 0 0 0 0 0 0 0 0 0 0 31 0
25B3 | A 0 222 219 608 0 3,025 480 1,270 21 387 279 1,442
25B6 | » 0 60 0 0 0 0 0 0 0 0 0 0
25BB | > 1,144 731 22 0 0 0 98 0 0 0 0 0
25BC | v 0 0 0 0 0 0 0 0 0 0 0 0
25BD | Vv 0 227 1] 3,230 0 0 735 59 42 0 0 0
25C0 < 0 91 0 0 0 0 0 0 0 0 21 0
25C5 q 0 558 28 0 0 0 0 0 0 242 0 0
25CA | ¢ 0 4 6 0 0 0 0 0 0 0 10 0
25EF | O 0 17 0 0 0 0 0 0 0 0 0 0
2605 * 0 19 0 0 0 0 0 0 0 0 21 0
2660 Py 0 7 0 0 0 0 0 0 0 0 10 0
2663 & 0 0 4 0 0 0 0 0 0 0 0 0
2665 Q 0 6 0 0 0 0 0 0 0 0 15 0
2666 & 0 302 11 38 0 0 137 0 0 807 58 0
266D b 0 95 192 63 0 0 0 0 0| 1,470 759 0
266E f 0 173 205 88 0 0 0 0 0 656 543 0
266F f 0 560 172 38 0 0 117 0 0| 1,082 300 0
2A0C | T[T 0 0 0 0 0 0 0 0 0 0 0 0
2ATD | < 0 418] 1,913 215 0 0 460 39 0| 1,562 2,311 0
2ATE | > 0 131 920 88 0 0 0 39 0 446 548 0
2A85 | < 0 0 0 0 0 0 0 0 0 0 0 0
2A86 | 2 0 0 0 0 0 0 0 0 0 0 0 0
2A87 | < 0 0 0 0 0 0 0 0 0 0 0 0
2A83 | > 0 0 0 0 0 0 0 0 0 0 0 0
2A8B | = 0 0 0 0 0 0 0 0 0 0 0 0
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81] 82] 83] 85 | 86 | 90 | 91] 92 93] 94| 97|

80]

|Ucode| Op ||

360

89

73
290

118

19
59

19

19
137

86

12

61
116

28
183

B
T
5

~~

2A8C

2A95

2A96

2AC5

2AC6
2ACB
2ACC
FE37

FE38
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Appendix D

Significant Identifiers and Operators

Notes:

Frequency of each identifier and operator per million instances.

“Raw” statistics include all identifiers or operators in the subject classification.
“Sig.” statistics have the top 20 identifiers or operators overall removed.

List of popular identifiers and operators overall can be found in figure 6.2.

Unicode 2061, 2062 and 2063 are invisible operators. TeX does not have any of these
invisible operators. These invisible operators result from the TEX to MathML conver-
sion.

— 2061 — Function application

— 2062 — Invisible times

— 2063 — Invisible separator

D.1 Identifiers

00 (Raw) 00 (Sig.) 01 (Raw) 01 (Sig.) 03 (Raw) 03 (Sig.)
Ucode(ld| Freq [Ucode(ld| Freq Ucode(ld| Freq [Ucode|ld| Freq Ucode|ld| Freq |Ucode|ld| Freq
006E |n (109,882 0050 |P |26,492 0078 |z (105,258 0079 |y |34,209 0069 |4 (51,565 03C9 |w (18,015
0078 |z |58,200| 0065 | e 25,971 006E | n|54,140 | 03BB | A (23,210 006E | n 48,239 0046 |F'|16,773
006B |k [37,235| 0079 |y |21,538 0074 |t |44,012| 0062 |b (19,128 0078 |z |41,042| 0079 |y |16,764
006D |m| 36,818 | 0057 |W 21,121 0079 |y |34,209| 0077 |w|18,821 0058 |X|33,862| 0054 |T' (15,605
0069 | ¢ |34,106 | 0042 |B|20,704 0061 |a 30,896 | 0067 |g |18,565 0041 | A|29,845| 0062 |b (15,270
03B1 |«a|29,726 | 004C | L |20,547 0066 | f|29,820| 007A |z {16,635 0070 |p |26,292| 004B |K (15,144
0064 |d|28,265| 03B8 | |18,930 006B |k |23,757 | 0063 | c |16,464 03B1 |« |24,604| 0042 |B (15,002
0050 |P|26,492| 007A |z 17,157 03BB | A | 23,210 | 0054 |T'|15,542 006B | k |24,374| 0063 | c 14,586
0073 |s|26,284| 0077 |w|16,792 0070 |p|21,895| 0050 |P|15,268 0066 | f |22,671| 0050 |P (14,582
0065 |e|25,971| 0045 |E|15,645 0069 |4 |20,050| 0071 |q {14,158 0061 |a |22,030| 03BA |k [13,285
0079 |y |21,538| 0068 |h |15,488 0043 |C'| 19,504 | 0075 | (13,372 0047 |G|21,983| 004C | L (13,280
0057 (W]21,121| 006C | |15,332 0062 |b|19,128 | 0056 |V {12,689 006D [m|19,893| 0056 |V {12,004
0042 [B|20,704| 0056 |V |14,758 0077 |w| 18,821 | 03B2 |3 (10,332 006A | j |18,062| 0055 |[U (11,916
004C | L|20,547| 0052 |R|13,872 0067 |g|18,565| 004C |L|9,683 03C9 |w |18,015| 0048 [H|11,452
03B8 |v 18,930 | 004E |N|13,715 006D |m| 18,155 | 03B5 | € | 9,342 004D [M]|17,256| 0071 |q (11,385
0041 |A|18,670| 0051 |Q|13,663 0041 [A|17,318 | 0048 |H|9,222 0053 |S|17,122| 03B2 |3 |11,305
0070 |p|18,409| 0062 | b |11,525 007A | z|16,635| 0046 |F'|9,171 0043 |(C'|17,107| 0068 |h (10,369
0053 [S|17,992| 0071 | q |10,638 0063 | c|16,464 | 0068 |h |9,154 0046 |F|16,773| 03B3 |~ (10,196
007A | z|17,157| 03CO |7 |9,752 0072 |r |15,729 | 0049 | I {9,000 0079 |y |16,764| 0067 | g (10,104
0077 |w|16,792| 0063 | c |9,647 004D |M| 15,610 | 0052 |R| 8,983 0074 |t |15,693| 0059 |Y|9,918
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05 (Raw) 05 (Sig.) 06 (Raw) 06 (Sig.) 08 (Raw) 08 (Sig.)
Ucode|ld| Freq (Ucode(ld| Freq Ucode|ld| Freq (Ucode(ld| Freq Ucode|ld| Freq |Ucode|(ld| Freq
006E | n (82,791| 0071 |q (24,663 006E | n (54,630 0079 |y (29,262 006E | n 62,909 0056 |V (22,506
0069 | ¢ (62,421| 0062 |b (17,860 0078 |z [53,286| 0062 |b (24,084 0041 | A (54,208 0062 |b (19,488
006B | k |46,461| 03BB | A {17,126 0069 | ¢ [50,978| 0050 |P (23,008 0061 |a |42,054| 0042 |B|19,030
0078 |z 40,264| 0076 |wv (16,218 0061 | a [40,996| 004C | L |20,001 0069 | 41,319 0057 (W 18,962
006A | j [33,399 0050 |P (15,475 006B | k {30,762 0076 |wv [17,999 0078 | x |40,508 0055 |U (18,947
0061 |a (26,377 0063 | c (14,053 0079 |y [29,262| 0075 |wu (16,930 0066 | f (34,397 0079 |y |18,947
006D |m|26,007| 0042 |B 13,286 0070 |p (28,517 0046 |F'|16,810 0058 [X (29,998 0067 |g (17,754
0071 | q (24,663| 0079 |y (13,274 0041 |A|28,252| 0063 | c (16,091 0047 |G|25,531| 0048 |H |17,048
0074 |t |24,432| 0054 |T'|13,141 0053 | S |26,414| 0042 |B|14,075 006B | k |23,932| 0054 |T'[15,472
0072 |r (23,921| 0065 |e (12,308 0062 | b (24,084| 0071 |q |13,656 0056 |V|22,506| 0075 |wu {13,189
0070 |p |21,758| 0046 |F'|12,212 0050 |P (23,008 0049 |I (13,048 0062 | b (19,488 0044 (D (11,598
0041 |A|19,907| 0075 |wu (11,562 006A | j |20,944| 0077 |w|11,928 0042 |B|19,030| 004B |K|11,538
0064 |d [19,513| 007A |z (10,753 004C | L |20,001| 0067 |g (10,762 0057 (W18,962| 0076 |wv {10,900
0047 |G (19,232| 0077 |w 10,298 0066 | f [19,564| 0048 |H (10,640 0055 [U [18,947| 03B2 |3 (10,052
0073 | s [18,566| 03C3 |o | 9,898 0076 |wv [17,999| 0054 |7 (10,280 0079 |y |18,947| 0071 |q|9,976
0062 | b (17,860 004C |L |9,820 0075 |wu (16,930 0394 [A|10,197 004D |M|18,662| 0050 |P|9,669
03BB | A [17,126| 0052 |R|9,800 0046 |F'|16,810| 0065 |e |9,693 03B1 |« (18,047 007A |z |9,541
0053 |S[16,680| 03BC |p|9,751 0074 |t [16,202| 007A |z |9,541 006D |m|17,754| 0077 |w|9,391
0076 |wv (16,218| 0048 |H|9,388 0063 | c (16,091| 0052 |R|9,437 0067 | g |17,754| 0063 | c|9,368
0050 |P (15,475 006C |1 |9,252 006D |m|16,087| 03C3 |o |8,771 0070 |p |17,649| 03BB | X | 8,903

11 (Raw) 11 (Sig.) 12 (Raw) 12 (Sig.) 13 (Raw) 13 (Sig.)
Ucode(ld| Freq |Ucode|Id| Freq Ucode(ld| Freq |Ucode|Id| Freq Ucode|ld| Freq |Ucode|ld| Freq
006E |n (58,186 0071 |q (21,797 006E | n (50,722 004B |K 34,060 0069 | ¢ 54,512 0052 |R|41,019
0070 | p |40,302| 004B |K (18,905 0078 |z |49,011| 0046 |F'|22,303 006E | n |47,991| 0049 | I (31,298
006B | k(38,230 0046 |F'|16,524 0069 | ¢ |45,470| 0048 |H (19,489 0052 |R|41,019| 0048 |H (15,646
0078 |z [35,294| 004C | L |15,921 004B |K (34,060 0071 |q (18,143 0078 |z 35,823 0046 |F'|15,233
0069 | ¢ (35,100 004E |N (15,537 006B | k£ {30,238 0079 |y (17,991 0041 | A|33,397| 0050 |P 14,296
0061 |a [25,301| 0076 |wv (14,380 0070 |p [29,441| 0054 |T'|17,461 0049 | I (31,298 0079 |y (13,933
006D [m|23,642| 0054 |71|14,126 0061 |a |27,348| 007TA | z 16,246 006B | k |29,664| 0071 |q (13,879
0064 |d [22,302| 0067 |g (13,683 0041 | A|26,230( 004C |L |14,861 006D |m|26,611| 0054 |T'[13,766
0071 |q |21,797| 0050 |P (13,479 0066 | f (22,901 0050 |P (14,482 0064 |d |25,894| 004B |K (13,619
0073 | s [21,319( 007A |z 13,333 0047 |G (22,608 0063 | c 13,171 004D |M|24,683| 0044 |D (13,164
006A | j |21,153| 0079 |y (12,880 0046 | F'|22,303| 004E [N (12,525 0061 |a |24,600[ 0065 |e (12,512
0072 | r |19,695| 0063 | c (12,383 0058 |X|21,874| 0062 |b (12,499 0074 |t |23,459| 0063 | c (12,436
0074 |t 19,654 0048 |H (12,238 0072 | r [20,139 0076 |wv (11,809 0058 [X (23,401 0042 B (11,314
0047 |G|19,620 0044 |D (12,056 006A | j |20,116] 0056 |V {11,684 006A | j |22,494| 004C | L (11,144
0058 [X (19,535 0062 |b (11,867 004D |M|19,977| 0067 |g (11,627 0070 |p [21,899( 0056 |V (11,143
0041 [ A|[19,107| 0045 |E (11,714 0074 |t |19,622| 0045 |E (10,652 0066 | f|21,125| 0045 |E (11,123
004B |K'[18,905| 03CO0 | 11,348 0048 | H [19,489| 006C | I |10,621 0053 |S (20,849 0062 |b (10,988
0066 | f (18,126 0068 |h (10,550 006D [m|18,151| 0042 |B|10,372 0072 | r |20,283| 004E |N (10,568
0046 |F'|16,524| 0042 |B 10,309 0071 | q |18,143| 0044 |D|9,811 0043 |C'|15,708| 0075 |wu (10,295
004C | L |15,921| 0075 |w (10,291 0079 |y [17,991| 0065 |e |9,591 0048 |H |15,646| 0067 | g |10,253

14 (Raw) 14 (Sig.) 15 (Raw) 15 (Sig.) 16 (Raw) 16 (Sig.)
Ucode(ld| Freq |Ucode|Id| Freq Ucode(ld| Freq |Ucode|Id| Freq Ucode|ld| Freq |Ucode|ld| Freq
0069 | ¢ [47,977| 0048 |H 19,201 006E |n (58,160 0042 |B|23,440 0069 | ¢ (50,494 0048 |H |23,736
0058 |X|41,710| 0045 |FE (18,051 0069 |1t |56,491| 004E |N (22,522 0041 | Al49,242 0052 |R|23,701
006E | n (39,798 0046 |F'|17,051 0041 | A[50,503| 0050 [P (15,790 006E |n 43,319 0042 |B|17,746
006B | k |28,545| 0050 |P (16,183 006B | k 40,290 0071 |q (14,679 0078 |z (31,920 0067 | g |15,935
0078 |z |26,603| 004C |L 15,611 0078 |z (34,975 03BB | X |14,325 006B | k 31,220 0062 |b (15,153
0070 | p |25,155| 0044 |D (15,558 006A | j |34,674| 0062 | b (14,012 0061 |a |28,544| 0056 |V (14,352
0064 |d [21,690[ 0056 |V (14,539 0061 |a (31,573 00TA |z (13,909 004D |M|25,988| 0071 | q [13,935
006D [m]20,628| 0059 |Y (14,532 0072 |r |27,780 0049 |I (13,871 0048 |H|23,736| 0054 |T' (13,137
0043 |C'|20,535| 0067 | g (14,459 006D [m|24,118| 0065 | e |12,656 0052 |R|23,701| 0065 |e (13,103
0041 | A|20,381| 004B |K 13,649 0042 | B 23,440 0063 | c (12,332 0043 [C'|22,654| 0046 |F'|13,058
0053 |S|20,198| 0054 |T' (12,801 004E |N|22,522| 0079 |y (11,884 006A | j |22,640| 0079 |y (12,410
006A | j |19,761| 0071 | q [12,663 0074 |t |21,554| 0054 |T'|11,740 0058 |X[20,462 0063 | c (12,356
0072 |r |19,591| 0052 |R (12,437 0070 |p |21,511| 03BC | p (11,328 0070 |p |20,186| 004C |L (12,067
0074 |t (19,367 0042 |B|11,649 0064 |d [18,830[ 0076 |wv (10,736 0074 |t (19,831 0044 |D|11,662
0061 |a (19,235 0063 | c |11,635 0043 |C'|18,543| 006C | I (10,501 0053 |S|19,541| 004E |N (11,417
0048 |H (19,201 0079 |y (11,058 0053 |S(16,933| 0075 |wu (10,297 006D |m|19,460| 0050 [P (11,220
0047 |G [18,560 004E [N |11,041 0058 [X (16,393 0056 |V (10,187 0042 |B|17,746| 0045 |E (11,174
0066 | f |18,560[ 0062 |b (11,012 0073 | s |15,993| 03C3 | o (10,180 03B1 |« |17,023| 0068 |hA (11,001
0045 |E (18,051 0049 |1 (10,940 0050 [P |15,790 0046 |F'|9,651 0066 | f (16,583 0076 |wv (10,508
0046 |F'|17,051| 007A | z 10,900 0066 | f (15,660 03CO |= |9,581 0072 |r |16,394| 0075 |wu (10,457

111




17 (Raw) 17 (Sig.) 18 (Raw) 18 (Sig.) 19 (Raw) 19 (Sig.)
Ucode(ld| Freq |Ucode|ld| Freq Ucode(ld| Freq |Ucode|ld| Freq Ucode|ld| Freq |Ucode(ld| Freq
0069 |+ (61,513 0071 |q (24,345 0041 | A 48,555 0046 |F'|21,916 006E | n |55,936| 004B |K (28,561
006E | n 43,925 03BB | A [19,260 0069 | ¢ [44,070[ 0052 |R|18,088 0069 | ¢ (39,716 0048 |H (22,204
006B | k |33,828| 0067 | g (18,944 006E | n 41,926 0042 |B (17,756 0041 | A 37,080 0042 |B|19,115
0061 |a [33,182 0065 |e |18,781 0058 | X [37,634| 0048 |H 16,386 0047 |G (36,588 0045 |E 18,085
006A | j {30,250 0056 |V (18,037 0043 [C'[29,275| 0054 |T'|15,903 0058 [X (33,733 0046 |F'|17,781
0078 |z |28,157| 004C | L (17,076 004D [M]27,063| 0067 |g (14,663 004B |K|28,561| 0052 |R (16,592
0071 | q |24,345| 0062 |b (16,412 0078 |z |26,590[ 0050 |P (14,550 006B |k (27,876 0054 |T'|14,911
0041 |A|24,327| 0076 |wv (14,976 0066 | f |25,201| 0056 |V (14,370 0070 |p |26,360[ 0044 |D (14,296
006D |m|23,670| 0075 |wu (14,410 0047 |G |24,960( 0044 |D|13,789 0043 [C'|26,348| 0050 |P (12,960
03B1 | «|20,102| 006C | [ (14,241 006B | k |24,137| 004B |K 13,388 0048 |H|22,204| 0067 | g (12,709
0072 | r [19,470| O07TA | z (14,237 0046 |F'|21,916 0045 |E 13,302 004D |M|21,677| 0071 |q (11,521
0070 |p (19,416 0068 |h (12,568 0070 |p |21,329| 004C |L (13,284 0078 |z |21,572| 0065 |e (11,318
03BB | A |19,260[ 0055 |U (12,293 0053 |S|20,667| 0059 |Y (12,673 0074 |t |20,016 0059 |Y (11,257
0067 | g [18,944| 0042 |B|11,849 0061 |a [19,366| 0055 (U (11,947 0061 |a (19,924 0056 |V |11,108
0065 | e |18,781| 0077 |w (11,603 006A | j |18,857| 0079 |y (11,590 0053 |S|19,573| 004C | L (11,097
0073 | s [18,604| 0063 | c (11,519 0052 [R|[18,088| 0062 |b (11,304 0042 |B|19,115 0063 | c (10,869
0056 |V'|18,037| 0052 |R|11,226 0042 |B|17,756| 0071 |q (10,677 0045 |E (18,085 0062 |b (10,522
0074 |t [17,479| 0045 |E (11,207 006D |m|17,110| 0049 | I [10,612 0066 | f [17,944| 004E [N |10,461
004C | L|17,076| 004E [N (11,174 0048 |H|16,386| 0063 | c 10,076 0046 |F|17,781| 0076 |wv (10,396
0062 | b |16,412| 0079 |y |10,953 0064 |d |16,137| 004E |N|9,896 0052 | R|16,592| 0055 |U|9,863

20 (Raw) 20 (Sig.) 22 (Raw) 22 (Sig.) 26 (Raw) 26 (Sig.)
Ucode|ld| Freq |Ucode|ld| Freq Ucode|ld| Freq |Ucode|ld| Freq Ucode(ld| Freq |Ucode|Id| Freq
0069 | ¢ 48,455 0071 |q (17,880 0047 |G |40,585] 0067 | g |23,066 0078 |z (72,272| 0062 | b |24,134
006E | n [47,242| 0048 |H (17,583 006E | n (33,909| 03BB | A (19,354 006E |n |61,469| 0079 |y (23,622
0047 |G (34,953| 0067 |g (16,802 0069 |+ (31,489| 0048 |H (18,763 0069 |4 (58,157| 00TA | z|15,194
0078 |z (33,714 0076 |wv (15,572 0078 |z (29,324 004C | L (17,098 0066 | f [42,923| 03BB | A |14,910
006B | k£ (30,079| 03BB | A (14,956 0058 |X(23,580| 0065 |e |15,665 0061 |a (34,718| 0067 | g |14,894
0061 |a (25,077 004C |L |14,631 0067 | g |23,066] 0050 |P 15,353 0074 |t (34,389| 0046 |F'|11,922
0070 |p (22,702 0050 |P (13,982 006B | k (22,263| 0056 |V (15,009 006B |k |32,335| 0063 | c (11,894
0041 | A (22,007 0079 |y (13,818 0041 | A|20,969] 03CO | |14,571 0070 |p (28,457 0075 |u|11,160
0058 |X|[21,662| 0077 |w (13,778 0061 |a (20,724| 0054 |7 (13,430 006D |m|28,012| 0065 | e (11,052
006A | j (21,451 0042 |B 13,730 0070 | p (20,670 0046 |F'|13,101 006A | j |24,787| 03A9 | 210,909
0074 |t (20,304 0046 |F'|13,693 03BB | A 19,354 0075 |wu (12,920 0062 |b (24,134| 004C | L|10,771
0073 | s (19,530 0062 |b (13,624 0073 | s (19,174| 004B |K (12,895 0079 |y (23,622| 0050 |P|10,393
006D |m (19,269 0054 |T'(13,533 0048 |H (18,763| 007A |z |12,511 0064 |d (21,224| 03BC | | 9,798
0053 | S |18,849| 0065 |e (12,787 004D [M|18,451 0076 |wv (12,257 03B1 |« |20,143| 03B5 | € |9,756
0071 | ¢ (17,880 0052 |R|12,725 0074 |t (18,170 0055 |U (12,246 0073 | s [18,558| 0071 |q|9,372
0048 |H(17,583| 0063 | c [12,659 03B1 |« (17,341| 0071 |gq (11,915 007A | z |15,194| 0068 |h |9,245
0072 | r (17,352 0075 |wu (12,590 0066 | f (17,262 004E |N|11,751 0041 |A|15,133| 0054 |T'|9,143
0067 | g |16,802| 0056 |V (12,084 004C | L {17,098 0042 |B|11,468 03BB | A |14,910{ 0049 | I |9,058
03B1 |« |16,777| 004B |K (11,473 0064 |d (16,560 0057 (10,851 0067 | g (14,894| 03B3 || 8,996
0076 |wv [15,572| 004E |N (11,377 0043 |C'|16,013| 0063 | c |10,382 0058 |X [14,559| 0076 |v | 8,409

28 (Raw) 28 (Sig.) 30 (Raw) 30 (Sig.) 31 (Raw) 31 (Sig.)
Ucode(ld| Freq |Ucode|Id| Freq Ucode(ld| Freq |Ucode|Id| Freq Ucode|ld| Freq |Ucode|ld| Freq
006E | n 64,263 03BC | 22,012 006E | n 60,146 007A | z |53,614 0078 | [58,993| 007A | z |34,809
0078 |z |53,513| 0054 |T (18,250 007A | =z |53,614| 0067 | g (17,508 006E | n 40,412 0075 |wu (24,530
006B |k [41,571| 03BB | X |16,806 0078 |z 35,918 0079 |y (14,939 007A | z |34,809| 03A9 | Q223,175
0069 | ¢ (33,450 0042 |B 15,837 006B | k£ {32,071 0050 |P (14,626 0064 |d |29,583| 0044 |D (22,534
0074 |t 25,607 03B5 | € |15,802 0069 | ¢ [27,693| 0077 |w (14,579 006B | k (28,045 0079 |y |21,633
006A | j |23,672| 0079 |y [14,996 0066 | f |27,124| 0075 |wu (13,805 0072 | r |25,567| 0068 |h (19,304
0058 [X (22,606 004E [N (14,164 0074 |t 24,506 0065 |e (13,775 0075 |w |24,530 004B |K (14,864
0041 | A|22,595| 0067 |g (14,067 006A | j |22,741| 0044 |[D|13,169 006A | j |24,072| 0077 |w|13,441
03BC | 1 |22,012 0046 |F'(13,920 006D |{m|19,092| 0052 |R|13,124 0074 |t |23,957| 0042 |B|13,374
0064 |d [21,682| 0052 |R (12,067 0061 |a (19,020 03B3 |~ (12,779 0069 | [23,797| 0051 (@ (12,193
0066 | f (21,358 004B |K (11,864 0064 |d |18,522| 0068 |h (12,591 03A9 | Q123,175 03B4 | ¢ (11,831
0047 |G |21,096| 03B2 |3 |11,379 0072 | r (17,922 03CO | (12,372 0044 | D 22,534 0052 |R|11,542
006D |{m|20,630| 0075 | (11,331 0067 | g |17,508| 03BB | A 11,651 0070 |p |21,859| 004C | L (10,958
0072 | r (19,698 03C9 |w (11,039 0053 |S[16,516 0048 |H|11,571 0079 |y |21,633| 03BC | p (10,934
0061 |a (18,590 004C |L (11,023 0041 | A|15,606| 0062 |b (11,183 0068 | h {19,304 0050 |P (10,910
0054 |T'[18,250( 007TA | z (10,584 0070 |p |15,465| 004E [N 11,016 0066 | f [18,788| 0071 |q (10,688
03BB | A |16,806 0048 |H (10,455 0079 |y (14,939 0063 | c (11,010 03B1 |« [18,229| 03B8 | 10,635
0070 | p |15,934| 03C3 | o (10,072 03B1 | «|14,738| 0046 |F'|10,721 0041 |A|[16,214| 0048 |H|10,471
0042 |B 15,837 0050 |P 10,005 0050 |P|14,626| 03BC | p (10,533 0043 [C'|16,146| 03B5 | € |10,269
03B5 | € |15,802| 0071 | ¢ (10,003 0077 |w|14,579 0076 |wv (10,450 004B |K|14,864| 0045 |FE (10,095

112




32 (Raw) 32 (Sig.) 33 (Raw) 33 (Sig.) 34 (Raw) 34 (Sig.)
Ucode(ld| Freq |Ucode|ld| Freq Ucode(ld| Freq |Ucode|ld| Freq Ucode|ld| Freq |Ucode(ld| Freq
006E | n |38,218| 007TA | z (27,203 006E | n (73,739 0071 |q (62,139 0078 |z |58,147| 0079 |y |24,950
0069 | ¢ [38,178 0048 |H (15,994 0071 | q |62,139| 007A |z |32,188 0074 |t |47,794| 007A | z |22,869
006B | k31,648 0044 |D (15,761 006B | k£ |50,122| 0062 | b (24,009 006E | n |41,190| 0075 |wu (20,699
0058 [X (30,689 0067 |g |15,065 0078 |z |48,183| 03BB | A |19,783 006B | k {35,175 03BB | X |20,039
0078 |z |28,140( 0075 |wu (14,322 0069 | ¢ 46,733 0079 |y (17,812 0069 | ¢ (33,036 03B5 | € |14,918
007A | z |27,203| 0046 |F'|14,006 0061 |a (42,289 0063 | c |17,463 0061 |a (25,471 0071 | q (14,409
006A | j |26,949| 0054 |T'[13,768 006A | j |36,562| 0065 | e 13,460 0079 |y [24,950 0048 |H 13,738
0066 | f |25,714| 004C | L (13,683 007A | =z (32,188 0075 |w (13,267 006A | j |24,150| 0063 | c {13,607
0070 | p [22,223| 0045 |FE (12,932 006D |m|27,263| 006C | (12,951 007A | z |22,869| 0067 | g (13,044
0074 |t |21,604| 0079 |y (12,444 0074 |t |26,911| 004E |N (11,891 0064 |d|22,817| 004C |L (12,449
004D |M|20,618| 0071 | q (12,360 0062 | b |24,009( 03BC | p (10,624 0075 |w [20,699 0062 |b (11,748
0064 |d |20,417| 0050 |P (12,294 0073 | s |21,162 0067 | g |9,366 0073 | s |20,433| 006C | (11,587
006D |{m|19,686| 0056 |V {11,870 0072 |r |20,157| 004C | L |9,198 03BB | A 20,039 0054 |T'(11,190
0041 | A|18,578| 0068 |h (11,760 0070 |p (19,997 03B2 |3 | 8,989 006D |m|19,788| 03BC | (11,188
0043 |C'|18,204| 004E |N (11,366 03BB | A |19,783| 03CO |« | 8,867 03B1 |« |19,445| 0044 |D|11,123
0061 |a [17,872| 0063 | c (11,362 0064 |d [17,969 0076 |wv |8,721 0070 |p [17,039 0068 |h (10,929
0053 |S|16,938| 0055 |U (10,884 0079 |y |17,812 03C4 |7 | 8,620 0066 | f|16,756| 03C9 |w (10,821
0072 | r 16,708 0065 |e |10,458 0063 | c |17,463| 0048 |H | 8,503 0041 | A|[16,300[ 0046 |F'|10,645
0048 |(H|15,994| 0076 |wv (10,294 03B1 |« |16,208| 0068 |h |8,197 03B5 | € |14,918| 0065 | e (10,563
0044 |D|15,761| 0077 |w 10,208 0041 | A|15,408| 0050 |P|8,153 0071 | q |14,409 0076 |wv |10,328

35 (Raw) 35 (Sig.) 37 (Raw) 37 (Sig.) 39 (Raw) 39 (Sig.)
Ucode(ld| Freq |Ucode|Id| Freq Ucode(ld| Freq |Ucode|Id| Freq Ucode|ld| Freq |Ucode|ld| Freq
0078 |z 51,773 0075 |wu 39,841 006E |n 51,655 007A |z 19,638 006E |n (67,386 0071 |q |45,284
0074 |t |49,859| 004C | L (21,094 0078 |z |44,535| 0054 |7 (18,193 0078 |z |53,813| 007A | z 44,398
0075 |w|39,841| 03B5 | € (20,740 0069 |t (34,497 0075 |wu (16,720 0071 | q |45,284| 03BB | A (17,146
006E | n (35,705 03BB | X |20,189 006B | k (34,295 0067 | g |14,966 007A | z |44,398| 0050 |P (14,665
006B | k|29,924| 0076 |v (16,820 0074 |t (32,308 0079 |y (14,171 0069 |t (39,236 0079 |y (13,712
0069 | ¢ (28,941 0079 |y (15,920 0066 | f [26,696| 0048 |H (13,979 006B | k [35,479| 03BC | p (12,987
0073 | s |25,234| 03BE | £ (15,154 0064 |d |20,594| 004E |N (13,625 0074 |t |29,676| 0046 |F'|11,716
006A | j |24,968| 007TA | z {14,459 0070 |p [19,718| 004C | L (13,209 006D |m|28,255| 0063 | c [11,655
0064 |d |24,095| 0054 |7 (14,333 007A | =z |19,638| 0076 |wv (13,120 006A | j |27,335| 004C | L |11,583
004C | L |21,094| 004E |V |[13,906 006A | j |19,428| 03B5 | € (13,050 0061 |a [24,609| 0062 |b (11,382
03B5 | € {20,740 0048 |H 13,575 0058 [X[19,010( 03BC | p (12,907 0041 | A|22,491| 0076 |wv |10,691
03BB | A |20,189| 0052 |R (12,421 0073 | s |18,672| 0046 |F'|12,829 0070 |p |22,246| 0052 |R|10,624
0070 |p (19,107 0068 |h (12,392 0054 |7'(18,193| 0063 | c (12,663 0066 | f (17,971 0075 |wu (10,485
0043 |[C'|17,450( 03A9 [2|12,305 0041 [A|17,521| 0071 |q (12,584 03BB | A |17,146| 03C1 | p (10,217
03B1 |« (17,087 0077 |w|11,562 006D |m|17,087| 03BB | A [12,516 0058 [ X |15,691| 006C | |9,944
0072 | r 16,834 03B4 |6 (11,120 0075 |w (16,720 0068 |h (11,528 03B1 |« |15,485| 0068 |h|9,621
0076 |wv [16,820 0067 |g (10,933 0061 |a (16,392 0042 |B|11,202 0064 |d |15,323| 0042 |B|9,409
0061 |a (15,931 0044 |D (10,809 03B1 | «|16,088| 0052 |R (10,461 0050 |P|14,665| 004E [N |9,085
0079 |y |15,920[ 0071 |q (10,380 004D [M]15,955| 0055 |U (10,086 0079 |y |13,712| 0065 |e | 8,957
0066 | f |15,215| 03BC | |10,356 0043 |C'|15,855| 0050 |P|9,973 03BC | 1t {12,987 0056 |V |8,617

40 (Raw) 40 (Sig.) 41 (Raw) 41 (Sig.) 42 (Raw) 42 (Sig.)
Ucode(ld| Freq |Ucode|Id| Freq Ucode(ld| Freq |Ucode|Id| Freq Ucode|ld| Freq |Ucode|ld| Freq
006B | k [86,183| 007A | z (61,467 006E | n (69,269 007A | z 36,374 006E |n (57,609 004C | L |21,056
006E | n 66,226 03B5 | € (31,923 0078 |z |45,605| 0062 |b (27,127 0078 |z |53,075| 007A | z (20,116
007A | z |61,467| 0062 | b (31,175 0061 |a 40,850 004E [N (17,345 006B | k [37,933| 004E [N |18,721
0078 |z |45,947| 0071 | q (20,228 0069 |t (39,123 0063 | c 14,941 006A | j |35,279| 03BE | £ {17,973
0064 |d [42,411| 0077 |w|19,191 006B | k (37,184 0050 |P 14,209 0066 | f (30,526 0054 |T'|16,722
0061 |a (39,912 0075 |wu (18,817 007A | =z (36,374| 004C | L |13,589 0069 | ¢ (29,398 0079 |y |15,756
03B5 | € [31,923| 006C |1 |16,318 0074 |t 33,428 03BB | A |13,559 0064 |d [27,767| 03BC | p (14,942
0062 | b (31,175 0065 | e (15,604 006A | j |29,418| 0071 | q (13,348 0074 |t |26,042| 0051 |Q (14,005
0074 |t |29,543| 004C | L (15,298 0066 | f|27,738| 0077 |w (13,206 0070 |p |23,372| 0050 |P (13,829
006D |m|27,894| 03BB | A 15,162 0062 | b [27,127| 03BC | p (12,116 006D |m|22,032| 0052 |R|[13,246
006A | j |27,010[ 0079 |y (11,134 006D [m|25,262| 0067 |g (12,038 004C | L |21,056| 03BB | A {12,737
0069 | ¢ |24,733| 0067 |g (10,505 0073 | s (22,910 0054 |T'|12,008 007A | z |20,116| 0049 | I 12,552
0066 | f (23,101 0063 | c (10,097 0070 |p |21,312| 03CO | (10,333 004E |N|18,721| 0075 |wu (12,261
0071 | ¢ |20,228| 03B6 | ¢ |9,655 0064 |d [18,926 0065 |e |9,893 03BE | £ |17,973| 03CO |7 (11,479
0072 |r (19,242 0048 |H|9,281 0041 [A|17,375| 0075 |wu 9,704 0043 |(C'|17,372| 0071 |q (11,106
0077 |w|19,191| 03C9 |w|9,128 004E [N (17,345| 006C | I ]9,398 03B1 |« (16,886 0065 |e (11,055
0073 | s [19,123| 03C4 |7 | 8,941 0072 | r |15,889( 0042 |B|9,385 0054 |7'(16,722| 03B5 | € (10,700
0075 |w (18,817 0044 |D| 8,924 0063 | c |14,941| 0046 |F'|9,316 0061 |a |15,808| 0062 |b (10,521
03B1 |« (18,545 0076 |v|7,955 0050 |P|14,209 0068 |h |8,860 0079 |y [15,756 0042 |B|10,308
0070 | p [17,967| 03A9 (2| 7,921 004C | L|13,589| 0049 | I |8,420 0041 |A|15,422 0067 |g (10,119
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43 (Raw) 43 (Sig.) 44 (Raw) 44 (Sig.) 45 (Raw) 45 (Sig.)
Ucode(ld| Freq |Ucode|ld| Freq Ucode(ld| Freq |Ucode|ld| Freq Ucode|ld| Freq |Ucode(ld| Freq
0047 |G |47,832| 004C | L (23,529 0078 |z |67,940[ 0079 |y |26,876 0074 |t |68,694| 004C | L (23,272
006E | n (44,069 03CO | (17,606 006E | n [66,799| 007A | z |24,376 006E |n [53,143| 03B5 | € |21,561
0078 |z |41,523| 007A | z 17,409 006B | k |42,850 0067 | g (19,243 006B | k |44,502| 0052 |R (21,400
0066 | f [29,703| 0067 |g |16,111 0066 | f 36,746 03BE | £ (17,053 0078 |z [40,844| 0075 |wu (20,962
0069 | ¢ |28,830[ 0050 |P 14,676 0064 |d [33,749 0077 |w |16,688 0064 | d [34,202| 0054 |T'(18,630
006B | k |25,781| 0054 |T (14,621 006D |[m|32,258| 0071 |q (15,771 004C | L |23,272| 007A | =z |18,502
0058 |X (25,295 0048 |H (14,575 0074 |t 29,578 0062 |b (15,026 0070 |p [22,951| 004E [N 18,128
004C | L|23,529| 0075 |w (14,468 03B1 | «|28,592| 03BC | p 14,296 0073 | s |22,598| 03BB | A (18,010
0041 | A|23,451| 004E [N (14,025 0079 |y [26,876| 03BD | v |13,698 0041 | A|21,882( 0079 |y (16,459
0070 | p |23,082| 0045 |E (13,683 007A | =z |24,376| 0065 |e |13,644 03B5 | € |21,561| 03C4 |7 (15,507
0064 |d [22,308| 0079 |y (13,179 0069 | ¢ |20,337| 004E [N (13,480 0052 | R 21,400 0077 |w 15,219
0074 |t |17,836| 03BC | p (12,962 0067 | g |19,243| 0054 |T (12,890 0075 |w (20,962 0048 |H (14,566
03CO0 |7 |17,606| 0065 | e (12,300 0061 |a (19,111 0050 |P (12,448 0043 |C'|20,759| 0071 |q (13,871
007A | z |17,409| 0042 |B (12,148 006A | j |18,326] 004C | L (12,347 006D |m|20,716| 0049 | I (13,347
0053 |S|17,193| 03BB | A (11,970 0070 |p |18,272| 03BB | A (12,292 0066 | f (19,839 0042 |B (12,919
006A | j |16,732| 0046 |F'(11,780 03BE | £ [17,053| 004B |K|10,654 03B1 |« (19,197 0063 | c (12,459
0061 |a (16,592 004B |K|11,488 0077 |w|16,688| 0063 | c (10,499 0054 |7'(18,630( 03B4 |6 |11,315
006D |m|16,410| 03BE | £ (11,201 0071 | q |15,771| 0049 |1 9,178 007A | z |18,502| 0393 |I'[10,566
0067 |g |16,111| 0052 |R (10,712 0062 | b (15,026 03C3 |o | 9,046 004E |N|18,128| 0076 |wv (10,320
03B1 |« |15,687| 0044 |D|10,263 0073 | s |14,428| 03B2 |3 | 8,852 03BB | A |18,010{ 0068 |h |10,171

46 (Raw) 46 (Sig.) 47 (Raw) 47 (Sig.) 49 (Raw) 49 (Sig.)
Ucode(ld| Freq |Ucode|Id| Freq Ucode(ld| Freq |Ucode|Id| Freq Ucode|ld| Freq |Ucode|ld| Freq
006E |n (54,379 0045 |FE 16,850 006E |n (55,323 0054 |T'|23,506 0078 |z 67,861 0075 |wu (36,340
0069 |t (38,332 0042 |B|16,394 0078 |z |42,121| 0048 |H (18,553 0074 |t |54,186| 0079 |y (22,210
0078 |z (38,202 0054 |7 (15,396 006B | k |36,708| 007A | z (18,012 0069 | ¢ |42,142| 0054 |T (18,753
0041 | A 35,760 0048 |H (14,478 0069 | ¢ [33,723| 03BB | A |16,309 0075 |w (36,340 0076 |wv (17,991
006B | k{29,628 004E |N (14,262 0041 | A|33,207| 004C | L (16,255 006E |n (34,615 03A9 [2|17,543
0058 [X (25,625 0065 |e (13,977 0074 |t 30,275 0042 |B|15,433 006B | k (32,257 0068 |h (17,073
0074 |t |25,235| 0075 |wu (13,748 006A | j |24,184| 0075 |w (14,418 0070 |p |24,945| 004B |K (16,216
0070 | p |24,449( 0079 |y |13,706 0066 | f (23,866 0079 |y (14,083 0064 | d |24,204| 004C | L (15,553
0061 |a |22,855| 004B |K (13,566 0054 |7'|23,506| 0045 |E (13,745 0079 |y |22,210| 03B5 | € (14,126
006A | j |21,568| 004C | L [13,528 0070 |p |20,422| 004E [N 13,715 0073 | s |21,765| 0048 |H (13,337
0066 | f [20,849( 0071 |q (11,955 0061 |a [19,087| 0050 [P (13,597 0054 |T'|18,753| 0067 |g (12,872
0043 |C'|20,723| 007A |z (11,954 0058 |X|18,955| 0065 |e (12,212 0076 |wv |17,991| 007TA |z (12,413
0047 |G (19,223 0062 |b (11,586 0048 | H |18,553| 03BC | p (10,934 03A9 |Q|17,543| 0042 |B 11,526
004D [M|17,748| 0046 |F'|11,463 007A | =z |18,012| 0067 |g (10,812 0068 | A |17,073| 0050 |P (11,493
0073 | s (17,336 0067 |g (10,720 0043 [C'[17,563| 0062 |b (10,482 006A | j |16,222| 0046 |F'|10,996
0045 |E (16,850 0076 |wv (10,395 0064 |d |16,665| 0068 |h (10,333 004B |K|16,216| 0044 |D (10,948
0042 |B|16,394| 03BB | A [10,310 03B1 |« (16,371 0049 |1 (10,214 004D |M|16,047| 0052 |R|[10,942
006D |{m]16,266| 0050 |P {10,108 03BB | A |16,309| 0046 |F'(10,191 0066 | f|15,930( 0071 | ¢ (10,800
03B1 | a|15,715| 0049 | I (10,092 004C | L |16,255| 0056 |V {10,174 004C | L |15,5653| 0077 |w|10,740
0064 | d |15,609| 03BC | | 9,852 006D |m|15,780| 0055 |U |10,152 03B1 |« [14,927| 0056 |V |10,727

51 (Raw) 51 (Sig.) 52 (Raw) 52 (Sig.) 53 (Raw) 53 (Sig.)
Ucode|ld| Freq |Ucode|ld| Freq Ucode(ld| Freq |Ucode|Id| Freq Ucode(ld| Freq |Ucode|Id| Freq
0069 | ¢ 55,512 00TA | z 22,867 006E | n 65,621 0050 [P (25,120 0069 |14 [40,529| 0067 | g |23,064
006E | n (55,292| 0076 |wv |20,118 0069 |4 [54,295| 0076 | v |19,341 006E |n |33,599| 0054 |T' (16,985
0078 | x 44,372 0050 |P (19,457 0078 |z 40,097| 0046 |F'|17,160 004D |M|30,988| 0048 |H (16,674
006B | k (33,986| 0079 |y (18,789 006B |k |36,405| 0079 |y (14,330 0078 |z (30,947| 0075 |wu |15,153
006A | j (28,161 0071 |q [16,879 0064 |d (32,757 0054 |T'|13,954 006B | k (28,512 004C | L |14,983
0070 |p (25,907 0052 |R|15,982 0041 [A|27,779] 0042 |B|13,931 0074 |t (25,994| 0065 | e |14,102
0061 |a (24,764 0054 |T (14,365 006A | j |27,569| 0062 | b [13,888 0058 |X |23,693| 0076 |v|13,711
0064 |d (23,290 0063 | c |13,925 0050 |P|(25,120| 0048 |H|13,345 0067 | g (23,064| 03BB | A |12,986
007A | =z (22,867 0042 |B|13,378 0070 |p (23,830| 0065 | e |12,839 0064 |d (22,373| 00TA | z |12,804
0072 | r (22,683 0062 |b (12,997 006D |m|21,699| 004B [K (12,714 0070 |p [21,293| 0056 |V'|12,481
0074 |t (21,408| 0077 |w|12,927 0053 |S (21,221| 004C | L|12,650 006A | j |20,580| 0063 | c (12,132
0053 |S (21,191 0056 |V (12,378 0061 |a (20,590| 0063 | c (12,430 0041 |A|18,753| 0046 |F'|11,886
0041 | A (21,020 004C |L (12,057 0076 |v (19,341| 0071 | q |12,417 03B1 |« |18,475| 0044 |D (11,847
0076 |wv (20,118 0057 (W 11,554 0074 |t (18,936| 007A | z|12,054 0053 | S [18,266| 0079 |y |11,824
0050 |P (19,457 0046 |F'|10,652 0058 |X (18,210| 0075 |w |11,762 0061 |a (18,114| 0050 |P|11,700
0058 [X (18,809 0048 |H (10,634 0072 |r (17,327| 0049 | I (10,708 0073 | s [17,282| 0068 |h|11,224
0079 |y (18,789 0044 |D (10,559 0046 |F'(17,160| 0394 |A|10,628 0054 |T'(16,985| 0052 |R|10,937
006D |[m|18,576[ 0075 |w |10,554 0043 |C'|16,686| 03BB | A |10,285 0048 |H |(16,674| 0045 |E|10,858
0043 [C'(17,164| 0065 |e |9,857 0066 | f [15,733| 0067 |g|9,614 0066 | f [16,344| 0062 | b |10,781
0071 | ¢ (16,879] 0055 |U |8,916 004D |M|15,711| 0044 |D|9,583 0072 |r (15,761| 0042 |B|10,584
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54 (Raw) 54 (Sig.) 55 (Raw) 55 (Sig.) 57 (Raw) 57 (Sig.)
Ucode(ld| Freq |Ucode|ld| Freq Ucode(ld| Freq |Ucode|ld| Freq Ucode|ld| Freq |Ucode(ld| Freq
0058 |X|55,310[ 0079 |y |22,450 006E | n |56,170| 0048 |H (25,266 0069 | ¢ |44,936| 0048 |H (20,996
0078 |z |53,836| 0067 |g [19,527 0058 |X|43,408| 0042 |B 18,665 006E | n |43,629| 004B |K (19,454
006E | n |53,441| 0055 |U (18,593 0069 |t |42,470| 0046 |F'|16,444 004D [M]32,369| 0054 |T1|17,049
0066 | f |40,781| 0046 |F'|16,963 0041 | A|30,951| 0050 |P (15,608 006B | k |28,725| 004C | L (16,350
0069 | (35,156 004B |K 16,418 006B | k |30,281| 0054 |T' (15,308 0053 | S |27,751| 0067 |g |16,298
006B | k |28,349| 004C | L (16,046 0070 |p |27,363| 0059 |Y (15,116 0078 |z |25,101| 0046 |F'|15,264
0047 |G|25,970] 0059 |Y |15,643 0047 |G|27,207| 0045 |E (15,017 0058 |X|23,647| 0044 |D (14,869
0041 |A|25,125| 0054 |7 (14,899 0053 |S|26,187| 004C | L (14,990 0070 |p |23,368| 0042 |B (14,407
0079 |y |22,450| 0056 |V (14,327 0043 |C'|25,386| 0067 |g (14,414 0074 |t |22,768| 0071 |q (14,264
0070 |p |22,105| 0042 |B|13,910 0048 |H|25,266| 004B |K (13,663 0048 |H|20,996| 0063 | c |13,365
0043 |C'|20,022| 0048 |H |11,159 004D [M]24,470| 0071 | ¢ {13,008 0041 | A|20,505| 0062 |b (13,267
0067 | g |19,527| 03BD |v (11,132 0078 |z |23,491| 0055 |U (11,830 0043 |C'|20,365| 004E |N (12,855
0053 |S(19,134| 03C9 |w (10,884 0066 | f (22,943 0052 |R|11,675 0047 |G|20,008| 0076 |wv (12,784
0055 |U |18,593| 0068 |hA (10,791 0042 |B|18,665| 0056 |V |11,150 004B | K|19,454| 0050 |P (12,607
03B1 |« |18,414| 0052 |R|10,119 006D |[m|18,505| 0044 |D|10,394 006A | j |18,774| 03CO |7 {12,060
0046 | F'|16,963| 0063 | c | 9,946 006A | j |17,419| 03CO |7 (10,262 0061 |a (18,196 0056 |V (11,704
006A | j {16,720 0050 |P|9,825 0061 |a (17,109 0063 | c |9,926 0054 |T'|17,049| 0045 |E (11,203
004B | K [16,418| 007A | z | 9,553 0046 |F'|16,444| 0062 |b | 9,839 0066 | f |16,893| 0065 | e 10,186
004C | L |16,046| 0062 | b |9,296 0074 |t |15,941| 03C3 |o | 9,663 006D |m|16,742| 0068 |h | 9,969
0061 |a (16,034 0045 |E|9,247 0050 |P {15,608 004E [N |9,065 004C | L |16,350{ 0052 |R|9,913

58 (Raw) 58 (Sig.) 60 (Raw) 60 (Sig.) 62 (Raw) 62 (Sig.)
Ucode(ld| Freq |Ucode|Id| Freq Ucode(ld| Freq |Ucode|Id| Freq Ucode|ld| Freq |Ucode|ld| Freq
006E | n |36,884| 0067 | g (19,523 006E | n |68,608| 004E |N (18,998 006E | n |75,938 0068 |h (20,265
0078 |z |36,773| 03BB | A (17,747 0074 |t |54,887| 0079 |y |18,595 0078 |z |57,046| 0079 |y (18,130
0069 | ¢ |35,541| 0075 |wu (16,700 0078 |z |50,985| 0075 |wu (17,387 0074 |t |45,626| 03B8 |¥ (17,310
006B | k {29,020 004C | L (15,815 0069 |1 (34,497 0054 |T'|16,211 006B | k |40,343| 004E |N (17,167
0074 |t |28,061| 0048 |H (14,861 006B | k |34,486| 007A | z (14,589 0069 | ¢ |38,040[ 0050 |P (16,274
004D [M|27,665| 0054 |7(14,718 0064 |d |27,431| 03B5 | € 14,222 006A | j |30,077| 0075 |wu {15,768
0064 |d|21,992| 0044 |D (14,191 0073 | s |24,547| 0063 | c |13,829 0066 | f |27,419| 0054 |T (12,603
0058 |X|21,814| 0079 |y |13,626 006A | j |22,103| 03BC | (13,588 0058 |X|24,226| 03B2 |3 (12,442
006A | j |21,775| 0050 |P [12,925 0058 |X (19,090 0042 |B (12,680 006D [m|23,776| 03B5 | € {12,289
0070 | p |20,329| 0065 |e 12,478 004E |N|18,998| 0050 |P (12,443 0064 |d |23,713| 0063 | c |12,233
0041 |A|19,810| 007A |z (12,104 0070 |p |18,871| 03BB | A (12,089 03B1 |« |20,482| 0046 |F'|12,198
0067 | g (19,523 0071 |q (12,042 0079 |y |18,595| 004C | L (11,773 0068 | A |20,265| 0059 |Y (12,062
0066 | f (18,384 0045 |E (11,979 006D |[m|17,406| 0065 |e (11,234 0073 | s |19,721| 03BB | A 11,431
0073 | s (18,222 0076 |wv (11,771 0075 |w|17,387| 0045 |E|9,909 0079 |y |18,130( 03B4 | ¢ (10,757
03BB | A |17,747| 0063 | c (11,694 0054 |7'|16,211| 0062 |b |9,859 03B8 | ¢ |17,310| 03BC | 1 (10,593
0061 |a (17,140 0068 |h (11,639 0041 | A|16,020 03B3 |~ |9,608 004E |N|17,167| 0065 |e (10,516
0075 |w {16,700 03B5 | € 11,443 0066 | f |15,923| 03B2 | 59,547 0050 |P|16,274| 0067 | g |10,049
0043 |(C'|16,081| 0042 |B (11,327 03B1 |« |15,776| 0052 |R|9,457 0070 |p |16,221| 005A |Z|9,717
03B1 | «|16,042| 0052 |R (11,291 0061 |a (15,563 03C3 |o | 9,449 0075 |w |15,768| 007TA | z | 9,717
004C | L |15,815| 004E [N {11,102 0072 | r |15,560[ 0068 |h |9,333 0041 |A|13,238| 004B |K|9,424

65 (Raw) 65 (Sig.) 68 (Raw) 68 (Sig.) 70 (Raw) 70 (Sig.)
Ucode(ld| Freq |Ucode|Id| Freq Ucode(ld| Freq |Ucode|Id| Freq Ucode|ld| Freq |Ucode|ld| Freq
006E | n |59,526| 0075 |wu (24,193 006E | n (70,125 0050 |P (18,589 0069 | 44,356 0071 | q (23,827
0078 |z |55,394| 0068 |h (20,243 0069 |t |53,883| 007A |z (16,016 006B | k{36,320 004C | L (20,098
0074 |t |45,320[ 0079 |y |18,639 0078 | x |43,467| 0063 | c 15,552 006E | n |36,274| 0048 |H (19,339
0069 |t |43,886| 007TA |z (18,147 006B | k |38,548| 0076 |wv (15,509 0078 |z |35,184| 0054 |T (17,079
006B | k |43,696| 004E |N (15,084 0058 |X|29,818| 0075 |wu (14,784 0074 |t |28,517| 0076 |wv (16,011
006A | j |30,824| 0054 |7 (13,872 0074 |t (26,972 0079 |y (14,247 0071 | q |23,827| 0079 |y (15,947
0075 |w|24,193| 0063 | c (13,184 0070 |p (26,915 0062 |b [13,838 006A | j |23,574| 0067 | g |15,684
0061 |a |23,796| 0071 |q (12,415 006A | j |26,547| 0059 |Y {13,540 0073 | s (23,136 0065 | e |15,592
0066 | f (23,560 0076 |wv (12,341 0061 |a |23,747| 03B2 |3 (13,176 0064 |d |22,587| 007TA |z (15,474
0073 | s |23,129| 03B5 | € 11,748 03B1 | «a|21,175| 0077 |w (12,656 0041 | A|21,506 0044 |D (15,425
0064 |d|21,371| 03BB | A (11,600 006D [m]20,537| 0046 |F'|11,963 0070 |p |21,000{ 03BB | A (14,576
0068 | h |20,243| 004C | L (11,410 0072 | r |19,755| 0054 |T' (11,699 006D |{m|20,524| 0075 |w {13,810
006D |{m|20,188| 03BC | p (11,341 0064 |d|19,616 0067 |g (11,244 004C | L |20,098| 0068 |h (13,326
0079 |y |18,639| 006C |1 (11,341 0066 | f (19,013 0056 |V (10,984 004D [M]19,571| 004E [N {13,168
0070 |p |18,571| 0046 |F'|10,857 0041 | A|[19,012 0042 |B|10,656 0048 |(H|19,339| 0052 |R|12,187
007A | z|18,147| 03B4 | ¢ {10,595 0050 |P (18,589 0055 |U |10,036 0058 |X|18,333| 0055 |U |10,798
03B1 | a|15,094| 0062 |b (10,511 0053 | S (18,096 0044 |D (10,029 0061 |a |17,441| 0050 |P (10,720
004E | N |[15,084| 03CO | |9,886 0073 | s |17,318| 004C | L |9,827 0054 |T'|17,079| 0056 |V |10,581
0072 | r |14,233| 0044 |D| 9,827 007A | z |16,016| 006C | | 9,699 0072 |r |16,851| 03B3 |~ [10,529
0041 | A|14,005| 0067 |g|9,818 0063 | c |15,552 0049 | I |9,366 0076 |wv (16,011 03C9 |w [10,226
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74 (Raw) 74 (Sig.) 76 (Raw) 76 (Sig.) 78 (Raw) 78 (Sig.)
Ucode(ld| Freq |Ucode|ld| Freq Ucode(ld| Freq |Ucode|ld| Freq Ucode|ld| Freq |Ucode(ld| Freq
0074 |t 65,824 0075 |wu (54,935 0074 |t |80,987| 0075 |wu |35,566 006B | k |73,104| 006C | [ (38,987
0075 |w (54,935 03A9 |£2|37,670 0078 |z |45,490| 0054 |T' (28,826 006E | n |57,304| 03BE | £ (25,019
006E | n |43,736| 03B5 | € (26,439 0075 |w (35,566 004C | L (23,430 0078 |z |45,952| 004E |N (24,616
0078 |x |43,475| 004B |K (25,264 0073 | s|29,921| 03B5 | € 20,475 006C |1 138,987| 03C3 |0 (21,516
03A9 [Q]37,670| 0076 |wv |23,866 0054 |7'|28,826| 03C9 |w [18,535 0074 |t |36,814| 0075 |wu (21,476
0069 | ¢ (30,274 0068 |h (23,418 006E | n |27,874| 0079 |y (16,302 0069 |t (32,466 03B2 |3 (17,370
006B | k |28,378| 0048 |H (20,062 006B | k |25,886| 03C4 |7 (16,095 006A | j |26,850| 03CO |7 (16,162
03B5 | € [26,439| 03B4 | ¢ (19,857 0064 |d |23,452| 0077 |w (14,686 0064 |d |26,750[ 03C4 |7 |15,800
004B | K|25,264| 0067 | g (19,789 004C | L |23,430| 0076 |wv (14,676 03BE | £ |25,019| 0394 |A (15,337
0073 | s |24,512| 004C | L (17,445 03B5 | € |20,475| 0048 |H (14,378 004E |N|24,616| 004C | L (14,492
0076 |wv |23,866| 0054 |T' (14,872 0070 |p |20,209 0052 |R|13,671 0072 | r |22,342| 03C1 | p [13,948
0064 |d |23,859 0062 |b (13,691 0069 | ¢ [18,545| 03A9 [2|12,560 006D [m|21,677| 03C8 | (13,908
0068 | h |23,418| 004E |N (13,691 03C9 |w |18,5635| 0068 |h (12,550 03C3 |0 |21,516| 0052 |R|12,902
0061 |a |22,455| 0045 |E (12,579 0066 | f |17,854| 007A | z 12,273 0075 |w (21,476 0076 |wv |11,533
0048 |H|20,062| 0042 |B (11,149 03B1 |« |16,627| 03BE | £ (11,385 03B1 |« |21,194| 0046 |F'|11,372
03B4 | 6 {19,857 0077 |w (10,957 0079 |y |16,302| 0065 |e 11,295 0066 | f {20,530 03BB | A {10,969
0067 | g (19,789 0044 |D (10,777 0043 |(C'|16,276| 004E |N (11,013 0070 |p |18,638| 0079 |y |10,406
004C | L |17,445| 0055 |U {10,534 0072 |r |16,201| 03BD |v (11,003 03B2 | 5 |17,370| 0048 |H (10,043
0054 |7'|14,872| 0065 | e (10,323 03C4 | 7116,095| 0044 |[D|10,785 0073 | s |16,827( 0050 |P|9,601
006A | j |14,531| 0046 |F'|10,049 0077 |w|14,686 03B4 |6 | 9,950 03CO0 |7 (16,162 007A | z | 9,520

80 (Raw) 80 (Sig.) 81 (Raw) 81 (Sig.) 82 (Raw) 82 (Sig.)
Ucode(ld| Freq |Ucode|Id| Freq Ucode(ld| Freq |Ucode|Id| Freq Ucode|ld| Freq |Ucode|ld| Freq
006B | k90,862 0071 | q [36,076 0069 | 43,985 0071 | q (23,869 006E | n |55,632| 004E |N (26,744
0064 |d |67,846| 03C4 |7 (31,676 006E | n |39,823| 007A | z (18,516 0078 |z |46,210[ 0079 |y |17,699
0074 |t |53,165| 0063 | c (21,210 006B | k£ {32,300 03BB | A (17,619 0069 |t |42,621| 007A | z 16,598
0078 |z |49,089| 03BD | v (19,682 0061 |a (31,930 004C |L (16,841 0074 |t |37,716| 0062 |b |16,356
0071 | q |36,076| 0062 |b (17,227 0078 |z |29,941| 0048 |H (16,746 006B | k |33,825| 0071 |q (15,637
006A | j |34,085| 0075 |wu {16,625 0074 |t |29,378| 0062 |b (16,367 004E |N|26,744| 0063 | c 15,436
03C4 | 7(31,676| 0076 |wv (16,533 006A | j |26,757| 0065 | e 15,801 0064 |d |24,729 0075 |wu (15,354
0058 |X (30,658 0054 |T'(16,301 0041 | A|25,905| 0075 |wu (15,781 006A | j |24,710| 004C | L {15,265
0070 | p |28,110 004A |J (15,699 0071 | q |23,869| 0067 |g (15,567 0070 |p |21,621| 03BB | A 14,858
006E | n (25,239 0394 |A|15,143 0070 |p |18,835| 004E |N (13,965 006D [m|20,142| 0042 |B|14,132
0061 |a (24,915 0065 |e 15,051 006D |[m|18,681| 0054 |7'(13,172 0061 |a (18,021 0065 |e (13,195
03B1 | «|22,414| 0067 | g (13,939 0073 | s (18,570 0042 |B (13,112 0073 | s |17,905| 03B5 | € (12,941
0063 | ¢ |21,210[ 0048 |H (13,661 007A |z |18,516| 0068 |h (12,188 0079 |y |17,699| 039B |A (12,764
006D [m]20,793| 0079 |y (12,133 0064 |d |18,189| 0056 |V (12,094 007A | z|16,598| 0052 |R|12,350
03BD | v |19,682| 004C | L {10,003 03B1 |« |17,870| 0052 |R (12,037 0062 | b (16,356 006C | [ (12,243
004D |(M|17,968| 03BC | | 9,540 03BB | A |17,619| 0076 |wv (11,467 0072 | r |16,096| 03C3 |o (12,152
0062 |b (17,227 0056 |V |9,169 004C | L|16,841| 0046 |F'|11,256 0071 |q |15,637| 0076 |wv (11,908
0073 | s |16,764| 03CO |« |9,077 0048 |H|16,746| 006C | [ (11,206 0063 | c (15,436 03B7 |7 (11,869
0075 |w (16,625 0050 [P |9,030 0062 |b (16,367 0055 |U (11,107 0075 |w (15,354 0054 |T' (11,616
0076 |wv (16,533 0055 |U | 8,752 0066 | f {16,098 0050 |P (10,954 004C | L |15,265| 03BC | p (11,477

83 (Raw) 83 (Sig.) 85 (Raw) 85 (Sig.) 86 (Raw) 86 (Sig.)
Ucode|ld| Freq |Ucode|ld| Freq Ucode|ld| Freq |Ucode|ld| Freq Ucode(ld| Freq |Ucode|ld| Freq
0069 |4 [41,378| 0067 |g |22,103 0074 |t |62,548| 004E |N |57,797 0074 |t |65,232| 03B5 | € 54,851
0078 |z (34,805| 0076 |wv (20,535 004E |N|57,797| 0079 |y |27,526 03B5 | € |54,851| 0054 |T'|37,404
004D |M|31,117| 0075 | |19,022 0069 | 49,522 0076 |wv |27,075 0078 |z 48,954| 0079 |y (36,210
0074 |t (27,169| 004C |L (18,681 0078 |z |46,942| 0057 |W|25,887 0054 |T'(37,404| 0075 |wu (30,264
006B | k |26,092| 03B5 | € {17,038 0073 | s |40,224| 0065 | e |25,519 0079 |y (36,210| 03B8 | ¢ (26,365
006A |j |24,715| 0045 |E|15,838 004D |M|35,923| 0052 |R|24,372 0073 | s [35,528| 03C9 |w (22,978
0061 |a (24,599| 03BB | A 14,106 0070 |p |35,923| 0059 |Y |23,102 0075 |u (30,264| 004C | L (20,541
006E | n (22,308| 0048 |H (13,935 0072 |r (32,646 0042 |B|18,432 03B8 | ¥ (26,365 0044 |D|17,983
0067 | g (22,103| 03C8 | (13,901 0064 |d |30,024| 03CO | = (14,787 03C9 |w|22,978| 0052 |R|17,788
0072 | r (21,374| 03B3 |~ [13,281 0066 | f (29,492 0071 |q |14,582 0064 |d |21,955| 03C4 | T (17,057
0064 |d (21,244| 0063 | c [12,926 006B | k |28,140| 0077 |w |14,500 006B | k(21,297 0048 |H|16,180
03B1 |« |21,149| 0068 |h (12,769 0079 |y |27,526| 0054 |7'|14,213 004C | L |20,541| 03BC | {15,838
0070 |p (21,094| 0046 |F'|12,674 0076 |wv |27,075| 03B8 |v |11,428 0044 |D|17,983| 0068 | A |15,790
0058 |X [20,856| 0065 |e (12,551 0057 |W25,887| 006C | {10,609 0052 |R|17,788| 03B4 | ¢ |15,546
0076 |wv (20,535| 0054 |T' (12,470 006E | n |25,519| 03B5 | € {10,035 03C4 |7 |17,057| 03B3 |~ (14,961
0075 |wu (19,022| 03BC | u (12,340 0065 | e |25,519( 004C | L | 8,356 0053 |S[16,326| 0065 | e 14,888
004C | L|18,681| 004B [K|11,951 0053 |S (25,478 0062 |b |8,233 0048 |H (16,180| 03C8 | (14,474
03B5 | € (17,038 0393 |I'|11,815 0052 | R (24,372 0394 |[A|7,987 03BC | 115,838 0049 |1 (13,475
0045 |FE|15,838| 004E |N (11,270 0059 |Y|23,102( 03B3 |~ | 7,700 0068 |h [15,790| 007A | z 12,378
0073 | s (14,229| 007A |z (11,147 0042 |B|18,432| 03A8 |V | 7,373 03B4 | 6 15,546 0071 |q (11,988
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90 (Raw) 90 (Sig.) 91 (Raw) 91 (Sig.) 92 (Raw) 92 (Sig.)
Ucode(ld| Freq |Ucode|ld| Freq Ucode(ld| Freq |Ucode|ld| Freq Ucode|ld| Freq |Ucode(ld| Freq
0069 |t 65,981 0050 |P (22,262 0074 |t (79,288 0054 |T' (30,561 006B | k |64,870 0050 |P (29,217
0078 |z 62,123 0063 | c |20,612 0078 |z 53,178 0071 | q |25,900 006E |n (47,462 004E [N 25,993
006E | n 47,965 0076 |wv (19,705 006E | n 42,515 0079 |y [17,635 0069 | ¢ |44,450( 0049 | I (18,310
006B | k {35,603 0079 |y (18,500 0069 | ¢ [41,015| 0075 |wu (17,168 0074 |t 39,182 03B8 | (16,784
006A | j |33,305| 0075 |wu (16,450 0054 |7'(30,561| 0052 |R|16,455 0072 | r 35,268 0054 |T'|16,108
0074 |t |30,867| 007TA |z (15,391 006B | k{29,626 0068 |h (16,012 006A | j |30,478| 0079 |y (15,219
006D |m|28,642| 0054 |T' (14,405 0064 | d |28,298| 03B8 | (15,397 0078 |z [29,642| 03C3 |0 (14,157
0041 | A 27,769 0046 |F'|14,265 0073 | s |28,015| 004C | L (14,758 0050 |P|29,217| 0065 |e (13,945
0066 | f [26,300[ 0062 |b (14,186 0071 | ¢ [25,900[ 0050 |P 13,282 0061 |a [26,006| 0062 |b (12,658
0064 |d |25,838| 03BB | A (13,493 0058 |X|25,162| 03C4 |7 (12,950 004E |N|25,993| 03B5 | € (12,419
0050 |P 22,262 0065 |e (11,330 006A | j |22,358| 0062 | b [12,298 0073 | s [25,263| 0045 |FE (12,207
0063 | ¢ |20,612| 0045 |E (11,252 0070 |p (22,198 0048 |H (12,113 0041 | A|23,751| 0042 |B|12,167
0076 |wv (19,705 0049 |1 (10,790 0061 |a |21,657| 0077 |w (11,597 0053 |S|22,742| 004A |J (12,154
0070 | p [18,995| 03BC | p (10,536 0066 | f [18,570[ 0065 |e |11,351 0058 |X[18,483| 0071 |q (11,968
0072 | r |18,984| 03B5 | € (10,080 0079 |y |17,635| 03C6 | (11,228 0049 |1 (18,310 0076 |wv (11,849
0079 |y [18,500[ 004C |L|9,861 0075 |w [17,168| 004E [N 11,216 03B8 | ¥ (16,784 0055 |U 11,822
0073 | s |16,810( 0042 |B|9,461 0047 |G|16,959| 0042 |B (11,019 0054 |7°|16,108| 004B |K (11,424
0075 |w |16,450[ 0051 |Q|9,348 0052 |R|[16,455| 0059 |Y |10,785 03B1 |« (15,803 0044 |D|11,145
007A | z |15,391| 03C1 | p|9,145 0068 | h (16,012 0045 |E (10,158 0064 |d|15,497| 03C9 |w (10,734
0061 |a |15,295| 0077 |w|9,145 03B8 | [15,397| 03BC | 1 |10,109 0079 |y |15,219| 03B2 |3 |10,561
93 (Raw) 93 (Sig.) 94 (Raw) 94 (Sig.) 97 (Raw) 97 (Sig.)
Ucode(ld| Freq |Ucode|Id| Freq Ucode(ld| Freq |Ucode|Id| Freq Ucode(ld| Freq [Ucode(ld| Freq
0074 |t |73,161| 0054 |T'|22,488 006E | n [59,018| 007A |z (22,723 0078 |z (189,500 03B8 | (56,933
0078 |z (62,680| 00TA | z 17,292 0078 |z (51,245| 0079 |y (18,500 006E |n |84,861| 0042 |B|31,283
0069 |4 [44,137| 0075 |u (16,795 0069 |14 [41,810| 004E |N (17,364 03B8 | ¥ |56,933 | 0079 |y (25,770
006E | n (40,440 0079 |y (13,923 006B | k 33,169 0065 | e (16,407 006D |m| 40,752 | 004E |N|25,050
0073 | s (32,842| 0056 |V |13,840 0066 | f |28,208| 0050 |P (16,074 0041 |A|34,759 | 004C |L |24,811
006A | j |31,656| 03B5 | € (12,673 0070 |p (27,238| 0067 | g |15,723 0064 |d |33,680| 0065 |e (22,054
006B |k |27,627| 0050 |P (12,496 006D |m|26,808| 0071 |q |14,173 0042 |B|31,283 | 03CO |~ {19,896
0054 |T'|22,488| 004E |N (12,349 0074 |t (25,695| 0044 |D|13,175 0079 |y |25,770 | 0068 |h (17,499
03B1 |« |21,878| 0063 | c (12,055 0064 |d (24,185| 004C | L (13,103 004E [N |25,050 | 0062 |b (12,825
0064 |d (21,310 0071 |q (11,935 006A | j |22,883| 03B8 | ¥ (12,980 004C |L|24,811| 0052 |R|[12,825
0061 |a (20,846| 0044 |D|11,889 0061 |a (22,748| 0068 |h (12,510 0070 |p|24,691| 0048 |H (10,427
006D |m|20,188| 03B2 |3 |11,856 007A | z |22,723| 0052 |R|12,309 0053 |S[24,331| 0046 |F'|9,948
0070 |p (18,851| 006C | I |11,310 0041 [A|22,573| 0076 |v (11,697 006B |k [24,211| 0075 |u|9,588
0041 |A|18,373| 0076 |v (10,956 0058 |X [19,058| 03BB | A (11,647 0043 |C'|22,773| 0054 |T'|8,390
0058 [X [18,222| 0051 |@ (10,707 0079 |y [18,500| 0054 |T'|11,474 0065 |e |22,054 | 004B K |8,030
007A | z|17,292| 004C | L [10,519 004E [N |17,364| 0062 |b (11,452 03CO0 |7 {19,896 | 0063 | c|7,790
0075 |u (16,795| 0059 |Y |10,026 0043 [C'[16,626| 0075 |wu (11,041 0061 |a |18,578 | 004F [O| 7,071
0066 | f [16,581| 0068 |h |9,909 0065 | e [16,407| 0063 | c |10,806 006A |7 |18,578 | 0067 |g |6,352
0079 |y (13,923| 0042 |B|9,484 0050 |P(16,074| 0042 |B|9,723 0066 | f|18,218 | 0050 (P |6,112
0056 |V'[13,840| 03BB | X | 8,994 0067 | g [15,723| 0045 |E|9,554 0074 | ¢ 17,739 | 0071 |q |5,393
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D.2 Operators

00 (Raw) 00 (Sig.) 01 (Raw) 01 (Sig.) 03 (Raw) 03 (Sig.)
Ucode|Op| Freq [Ucode|Op| Freq Ucode(Op| Freq |Ucode|Op| Freq Ucode|Op| Freq |Ucode|Op| Freq
003D | = |175,371| 22C5 | . (13,847 003D | = [166,748| 222B | [ [18,784 003D | = [121,806( 02C9 | ~ |25,805
2061 125,464 2026 . 12,918 2061 134,864 22C6 | = |15,552 2061 115,262| 2026 |...|13,495
002B | + (123,327 02C9 | ~ (12,732 002D | — [108,809| 002E 14,253 002C | , [100,880( 222A | U (12,654
002C | , [117,843| 2219 11,710 002C | , [93,949 | 22C5 | . |12,638 2208 | 2 | 77,021 | 2229 | N [12,483
002D | — [112,360| 02C7 | ~ | 7,527 002B | + 91,583 | 2032 | r {10,300 002D | — | 60,732 | 2286 | C |12,330
2208 | © |45,910| 2260 | # | 7,063 2208 | > |44,810| 2282 | C | 9,464 002B | + | 60,121 | 2223 | | |9,883
2192 | — [23,977| 2223 | | | 7,063 2192 | — {27,930 | 2026 |...|7,530 002A | * 32,796 | 2218 | o |8,894
2211 |>°119,795| 220F |[]|6,133 221E | 00| 20,977 | 2260 | # | 6,867 003C | < [28,345| 2265 | > | 8,252
22EF |---]15,706 | 2265 | > | 5,855 002A | = | 18,986 | 02C6 | ~ | 6,319 02C9 | ~ | 25,805 | 2329 | ( |7,348
22C5 | « 13,847 | 2A7D | < | 5,111 222B f 18,784 | 2265 | > | 5,770 2192 | — 24,370 | 232A | ) |7,072
002F 13,847 224D | =< | 4,925 002F | / [ 15,927 | 2223 | | | 4,443 2264 | < {24,242 | 2260 | # | 6,885
2026 12,918 | 222A | U | 4,368 22C6 | * | 15,5652 | 21A6 |——|4,414 002F | / | 14,626 | 2200 | V | 6,390
02C9 | ~ 12,732 2ATE | > | 4,275 22EF |---]15,148 | 2229 | N | 3,981 2026 |...|13,495| 0022 | “ |6,177
002A | % 11,895 2200 | V | 3,438 002E 14,253 | 00B1 | £ | 3,462 222A | U 12,6564 | 2227 | A | 5,978
2219 | e |11,710| 00B1 | + | 3,159 003E 13,244 | 224D | < | 3,173 2229 | N |12,483| 02C6 | ~ | 5,825
2264 | < 11,338 | 232A | ) | 2,509 22C5 | . | 12,638 | 222A | U | 3,058 2286 | € |12,330| 2282 | C | 5,552
2202 | 0 | 9,851 | 2329 | ( | 2,509 2202 | 0 12,147 | 232A | ) | 2,510 003E | > | 11,784 | 2113 | ¢ | 5,467
02DC | 7 | 9,851 | 223C | ~ | 2,509 02DC | ~ 11,830 | 2329 | ( |2,510 2223 | | | 9,883 | 2216 | \ |5,282
221E | oo | 9,107 | 2286 | C |2,323 003C | < |11,628 | 2218 | o |2,452 22EF |---| 9,781 | 2203 | 3 {4,990
003E | > | 8,828 | 2295 | & | 2,137 2211 |>°]10,906 | 0021 | ! |2,308 02DC | 7 | 9,428 | 22C5 | . |4,745
05 (Raw) 05 (Sig.) 06 (Raw) 06 (Sig.) 08 (Raw) 08 (Sig.)
Ucode|Op| Freq |Ucode|Op| Freq Ucode|Op| Freq |Ucode|Op| Freq Ucode|Op| Freq |Ucode|Op| Freq
002D | — |145,459| 2026 |...|16,028 003D | = (133,081 2228 | Vv |11,997 003D | = (147,535 2218 | o |22,712
003D | = |140,626| 2265 | > |15,179 2061 117,487| 02C6 | ~ |11,473 2061 112,545 232A | ) |19,281
002C | , (121,317 2113 | ¢ |10,788 002C | , [94,169 | 22C5 | . |10,921 002C | , |104,922| 2329 | ( (19,281
002B | + (96,931 | 22C5 | . | 7,093 002B | 4 | 76,397 | 2223 10,362 2208 | > | 86,434 | 2026 |...|[18,249
2061 95,824 | 02C6 | ~ | 6,713 002D | — | 75,318 | 2218 | o |10,152 002D | — | 66,835 | 2286 | C (14,802
2208 | 3 |36,612| 2223 | | | 6,096 2208 | > | 64,673 | 2026 |...[10,128 002B | 4 | 41,009 | 02C9 | ~ |14,088
2264 | < |25,792] 02C9 | ~ | 5,368 2264 | < {31,682 | 2265 | > (10,072 2192 | — {30,431 | 2228 | Vv [11,848
002F | / |22,206 | 222A | U | 5,287 003C | < | 19,653 | 2227 | A |9,947 2264 | < {26,111 | 222A | U |9,402
22EF |---[21,483( 0021 | ! | 5,058 002A | = 18,783 | 2295 | & | 9,029 2218 | o |22,712| 2229 | N {9,037
2211 |>°120,897 | 2260 | # | 4,998 2192 | — | 17,063 | 2286 | C | 8,839 232A | ) | 19,281 | 2265 | > |8,116
002A | = | 18,597 | 2229 | N | 4,967 22EF |---|15,911| 20D7 | ~ | 8,618 2329 | ( | 19,281 | 2223 | | |7,846
2026 |...|16,028 | 220F |]] 14,379 2228 | Vv | 11,997 | 222A | U | 8,586 002A | = | 18,789 | 2216 | \ |7,433
2265 | > | 15,179 | 2218 | o |4,144 02C6 | ~ 11,473 | 2229 | N | 7,551 2026 |...|18,249| 02C6 | ~ | 7,051
003C | < 14,392 2286 | C | 4,090 22C5 | . | 10,921 | 2329 | ( | 7,051 003E | > | 17,582 | 003A | : |6,432
02DC | © | 11,575 ] 0022 | “ | 3,315 002F | / 10,764 | 232A | ) | 6,705 002F | / | 16,645 | 2295 | @ | 6,226
2113 | ¢ 10,788 | 2329 | ( | 3,253 2211 |>°]10,744| 2260 | # | 5,710 2286 | C | 14,802 | 2227 | A | 6,051
2192 | — | 10,777 | 232A | ) | 3,221 2223 | | 110,362 | 2216 | \ | 5,533 02C9 | ~ | 14,088 | 2260 | # | 5,908
003E | > | 10,364 | 2216 | \ | 3,039 2218 | o | 10,152 | 2113 | ¢ | 5,344 2228 | Vv 11,848 | 22C5 | . | 5,463
00AF | = | 9,529 | 2032 | 7 | 3,003 2026 |...|10,128 | 0022 | “ |4,824 00AF | = | 11,800 | 224D | < | 5,066
221E |oco| 7,431 | 2282 | C | 2,907 2265 | > | 10,072 | 2282 | C |4,297 003C | < | 10,625 | 0022 | « | 3,764

118




11 (Raw) 11 (Sig.) 12 (Raw) 12 (Sig.) 13 (Raw) 13 (Sig.)
Ucode|Op| Freq [Ucode|Op| Freq Ucode|Op| Freq |Ucode|Op| Freq Ucode|Op| Freq |Ucode|Op| Freq
003D | = |130,735| 2265 | > |11,963 003D | = (148,002 2265 | > 10,806 003D | = (140,810 2026 |...[19,776
002D | — |128,330| 2113 | £ (10,997 002D | — [107,941| 2026 9,907 002C | , [103,263| 2265 | > (14,666
2061 112,484| 2223 | | 9,474 2061 102,089 02C9 8,816 002D | — (102,940 2229 | N | 8,792
002C | , [104,964| 02C9 | ~ | 8,750 002C | , |98,839| 2282 | C | 8,796 2061 94,905 | 22C6 | * | 7,904
002B | + 94,172 2026 7,829 002B | + | 71,338 | 02C6 | ~ | 8,702 002B | + | 84,550 | 2282 | C | 7,578
002F | / |40,239] 22C5 | . | 7,728 2208 | 5 (52,644 | 22C5 | . | 7,615 2208 | 5 (41,860 | 2113 | ¢ | 7,356
2208 | 3 (39,319| 02C6 | ~ | 7,464 002F | / 48,096 | 2113 | ¢ | 7,388 002F | / |33,420| 2286 | C | 7,213
2211 |>° 120,165 | 222B f 5,719 2297 | Q@ ]23,242| 2260 | # | 7,324 2192 | — (32,901 | 2223 | | |7,125
2264 | < 19,574 | 220F |[]| 5,287 2192 | — | 21,642 | 2229 | N | 6,519 002A | = 24,119 | 2295 | & |6,905
2192 | — | 18,481 | 2282 | C [4,938 2264 | < | 17,113 | 2223 | |6,504 2026 |...|19,776| 2260 | # | 6,690
002A | * 17,757 2032 | 7 | 4,681 002A | = 17,039 | 0022 | “ |6,149 22EF |---]19,447| 22C5 | . |6,599
00AF | ~ | 14,708 | 2260 | # | 4,626 02DC | 7 [ 15,291 | 2295 | @ | 5,477 2264 | < |18,021| 02C6 | ~ | 5,971
221E |00 | 14,627 | 224D | < | 4,534 003E | > | 13,552 | 2020 | { |5,467 2297 | @[ 17,837 | 2219 | e | 5,643
003E | > |12,926| 2229 | N |4,238 2211 |>° (13,508 | 222A | U {4,529 003E | > | 16,705 | 02C9 | ~ | 5,107
22EF |--- (12,358 | 0021 113,692 221E |00 | 12,984 | 2207 | V | 4,129 00AF | = 16,660 | 2245 | = [4,980
02DC | 7 12,209 | 2218 | o | 3,550 22EF |---]12,885| 20D7 | ~ |4,020 2265 | > | 14,666 | 2218 | o | 4,353
2265 | > | 11,963 | 2295 | & | 3,062 00AF | = | 11,581 | 21A6 [—|3,477 02DC | 7 [ 12,084 | 222A | U | 3,727
2113 | £ {10,997 | 0022 | “ |2,849 2265 | > 10,806 | 232A | ) | 3,417 2211 |>°110,942| 232A | ) |3,103
003C | < 10,151 [ 00B1 | £ | 2,796 003C | < | 10,697 | 2329 | ( |3,402 003C | < | 9,722 | 2329 | ( |3,096
00D7 | x | 10,144 | 226A | < | 2,644 00D7 | x |10,347 | 2228 | Vv | 3,249 2229 | N | 8,792 | 2216 | \ |3,063

14 (Raw) 14 (Sig.) 15 (Raw) 15 (Sig.) 16 (Raw) 16 (Sig.)
Ucode|Op| Freq |Ucode|Op| Freq Ucode|Op| Freq |Ucode|Op| Freq Ucode|Op| Freq |Ucode|Op| Freq
003D | = |131,163] 2265 | > |12,093 003D | = (142,159 2026 |... 11,906 003D | = [146,704| 2218 | o |12,643
002D | — |109,551| 2282 | C (11,217 002D | — (132,939 2265 | > [9,967 002C | , |101,337| 22C5 | . |11,409
002C | , [107,718| 22C5 | . (10,693 002C | , (119,742 02C6 | ~ | 7,866 2061 99,220 | 2026 |...|9,614
2061 91,878 | 2026 |...[10,640 2061 115,736| 2020 | T | 7,657 002D | — | 93,008 | 2295 | @ |8,303
002B | + | 78,257 | 2223 | | 9,474 002B | + | 87,906 | 22C5 | . | 6,547 002B | 4+ | 60,461 | 2265 | > | 8,105
2208 | > 38,614 | 02C6 | ~ | 9,112 2208 | 2 136,338 | 2113 | £ |6,228 2297 | @ |58,064 | 2223 | | |7,841
2192 | —|36,235| 2229 | N | 8,580 22EF |--- (26,306 | 220F | [] | 5,702 2208 | 3 | 50,037 | 02C6 | ~ |7,452
002A | * [35,898 [ 02C9 | ~ | 8,278 002A | = 23,752 | 222B | [ | 5,478 002A | = | 37,691 | 2245 | =2 |6,592
002F | / | 27,527 | 2295 | & | 6,870 2264 | < |22,572| 2223 | | |5,464 2192 | — {33,963 | 02C9 | ~ |6,447
02DC | © [ 18,811 2113 | ¢ | 6,867 002F | / [21,309| 2260 | # | 5,121 002F | / | 15,307 | 232A | ) |6,125
00AF | = | 18,610 2218 | o | 5,892 2192 | — 16,339 | 02C9 | ~ | 4,115 22EF |---[15,213| 2329 | ( |6,021
2297 | @ |16,621| 2260 | # | 5,237 2211 |>7]15,333| 2218 | o |3,891 00AF | ~ | 14,912 | 2219 | e [5,625
003E | > | 14,739 | 2219 | e | 5,046 02DC | 7 12,240 | 2227 | A | 3,694 2211 |>° 114,683 | 2260 | # | 5,456
2264 | < [14,729 | 0022 | “ | 4,726 00D7 | x |12,220| 2295 | & | 3,441 003E | > | 14,055 | 2282 | C | 4,317
00D7 | x | 14,560 2245 | = | 4,683 2026 |...|11,906| 0021 | ! |3,429 02DC | 7 [ 13,883 | 0022 | “ [4,292
22EF |---|13,312| 2032 | 7 |4,298 003C | < [11,833| 2229 | N | 3,426 2264 | < (13,437 | 2286 | C |4,154
2265 | > | 12,093 | 222A | U | 3,837 003E | > | 11,738 | 2282 | C | 3,339 2218 | o | 12,643 | 2229 | N | 4,079
2282 | C | 11,217 2227 | A | 3,615 2265 | > | 9,967 | 232A | ) |2,988 22C5 | . | 11,409 | 2113 | ¢ | 3,819
2211 |>° (11,018 | 232A | ) |3,172 221E |oo| 9,426 | 2329 | ( | 2,867 2026 |...| 9,614 | 21A6 |——| 3,666
22C5 | . |10,693| 2329 | ( | 3,131 2297 | @] 9,163 | 2032 | 1 | 2,757 003C | < | 8,541 | 2032 | 7 |3,256

17 (Raw) 17 (Sig.) 18 (Raw) 18 (Sig.) 19 (Raw) 19 (Sig.)
Ucode|Op| Freq |Ucode|Op| Freq Ucode|Op| Freq |Ucode|Op| Freq Ucode|Op| Freq |Ucode|Op| Freq
003D | = (137,415 02C6 | ~ |11,128 003D | = [108,669| 2218 | o |22,726 003D | = |109,807| 02C6 | ~ |11,414
002C | , [133,348| 2026 9,548 2061 100,210| 22C5 | . [10,863 002D | — (103,692 2295 | & (11,069
002D | — [127,670( 2223 9,248 002C | , [91,224| 2219 | e (10,589 002C | , | 94,512 | 2265 | > | 8,658
002B | + (93,691 22C5 | . |8,820 002D | — | 86,843 | 2245 | = |8,910 2061 93,762 | 22C5 | . |8,352
2061 90,757 | 02C9 | ~ |8,520 2192 | —|58,245| 0022 | “ | 7,935 002B | + | 65,169 | 2245 | = | 7,998
2208 | > | 44,390 | 2265 | > | 7,740 002A | = | 50,890 | 2223 | | | 7,839 2192 | —| 55,514 | 02C9 | ~ | 7,467
2297 | @ [29,024 | 2218 | o | 7,246 002B | + | 50,153 | 2265 | > | 7,812 002A | = | 53,707 | 2218 | o |7,395
002A | % 28,920 2295 | & | 6,961 2297 | Q@ |46,695| 02C6 | ~ | 7,788 2208 | 5 (43,130 | 2282 | C | 7,261
02DC | ~ 19,428 [ 232A | ) | 6,426 2208 | 139,454 | 2295 | @ | 7,530 2297 | @ ]29,562| 003A | : |7,135
2264 | < (15,734 2113 | £ | 6,328 003E | > | 23,650 | 02C9 | ~ | 7,209 002F | / |24,873| 2223 | | |6,171
22EF |---[15,140 ( 2260 | # | 5,990 2218 | o | 22,726 | 003A 6,289 003E | > | 19,678 | 2026 |...|5,108
2211 |>°114,357| 2329 | ( |5,837 00D7 | x 21,580 | 2026 |...|5,752 00D7 | x | 17,215 | 232A | ) |4,860
00AF | = | 13,016 | 00B1 | £ | 5,289 002F | / | 17,681 | 2282 | C | 5,285 02DC | 7 [ 16,640 | 2219 | e [4,824
2192 | — | 12,778 | 2227 | A | 4,576 02DC | © | 15,707 | 2329 | ( |4,995 22EF 16,197 | 2329 | ( |4,817
002F | / 12,148 2282 | C | 3,679 00AF | = [11,662 | 21A6 [—|4,916 221E | 00| 15,303 | 21A6 |——| 4,533
02C6 | ~ | 11,128 2229 | N |2,777 22C5 | . | 10,863 | 0021 | ! |4,873 00AF | ~ | 13,690 | 2113 | ¢ |4,394
2026 9,548 | 2228 | V | 2,696 2219 | e | 10,589 | 232A | ) | 4,816 2264 | < |12,510| 2227 | A | 4,268
2223 9,248 | 2032 | 7 | 2,551 22EF 10,124 | 2227 | A | 4,767 02C6 | ~ | 11,414 | 2229 | N [3,973
22C5 | . | 8,820 | 2245 | =2 |2,544 003C | < | 9,995 | 2228 | Vv 4,434 2295 | @ | 11,069 | 2032 | 7 | 3,689
02C9 | ~ | 8,520 | 2219 | e |2,537 2264 | < | 9,285 | 2229 | N | 3,408 2202 | 0| 9,112 | 222A | U | 3,298
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20 (Raw) 20 (Sig.) 22 (Raw) 22 (Sig.) 26 (Raw) 26 (Sig.)
Ucode|Op| Freq [Ucode|Op| Freq Ucode|Op| Freq |Ucode|Op| Freq Ucode|Op| Freq |Ucode|Op| Freq
003D | = [138,216] 2026 |...[11,882 003D | = (128,827 02C6 | ~ |13,554 002C | , [128,400| 222B | [ [19,234
002D | — |118,385| 2265 | > |10,236 2061 117,839 2223 | | |10,095 002D | — (123,314 2265 | > |14,791
002C | , [115,943| 02C6 | ~ | 9,748 002C | , [109,140( 2282 | C |9,840 003D | = (122,120 22C5 | . 10,521
2061 100,938| 22C5 | . |9,203 002D | — [ 96,020 | 2218 | o [9,076 2061 118,583| 2032 | 7 | 8,185
002B | + | 74,629 [ 2223 8,799 2208 | 2 65,669 | 2229 | N | 8,793 002B | 4+ | 71,936 | 02C9 | ~ | 7,326
2208 | > {52,067 | 2113 | £ | 7,913 002B | 4 63,525 | 22C5 | . |8,300 2208 | > | 56,783 | 2223 | | |6,552
002A | * [26,608 [ 02C9 | ~ | 7,446 002A | * |36,457 | 2026 7,923 2264 | < | 45,717 | 2113 | £ | 5,759
002F | / 22,564 | 2229 | N | 7,368 2192 | — | 23,5647 | 2113 7,080 2211 |>7132,525| 2282 | C |4,631
2192 | — 21,864 | 232A | ) | 7,163 002F | / [21,370| 02C9 | ~ | 6,523 221E | 00| 21,520 | 2286 | C [4,578
2264 | < 18,271 2329 | ( | 6,975 02DC | © 20,191 | 232A | ) |5,979 002F | / (19,333 | 2229 | N | 4,515
02DC | 7 (17,964 | 2282 | C | 6,300 2297 |@|17,385| 2032 | 1 |5,935 222B | [ 19,234 | 2260 | # | 4,167
22EF |---|15,785| 2260 | # | 6,125 00AF | ~ | 14,149 | 2265 | > | 5,926 003C | < | 15,279 | 2016 | || |4,087
00AF | = |12,730| 0022 | “ | 6,113 00D7 | x [ 13,670 | 2295 | @ | 5,850 2265 | > | 14,791 | 2218 | o |3,925
2026 |...|11,882] 222A | U | 6,082 02C6 | ~ | 13,554 | 2329 | ( |5,785 2192 | —|13,935| 02C6 | ~ |3,911
003E | > [ 11,699 2218 | o | 5,905 2264 | < (12,309 | 222B f 5,460 003E | > | 13,487 | 2026 |...| 3,865
003C | < [11,088 [ 00B1 | £ | 3,944 221E | 00| 12,075 | 0022 | “ |4,837 22EF |---[12,448 | 2207 | V | 3,682
2297 | ®|10,665| 2286 | C | 3,808 2223 | | 110,095 | 2260 | # | 4,633 22C5 10,521 | 222A | U | 3,045
2265 | > (10,236 | 2295 | @ | 3,712 2282 | C | 9,840 | 21A6 |——|4,073 002A | = | 10,063 | 2216 | \ |2,873
00D7 | x |10,027| 2032 | / |3,515 2211 | >°] 9,730 | 2227 | A | 3,949 02DC | 7 | 9,293 | 0022 | “ |2,816
2211 |>°] 9,881 | 2245 | = 3,312 2202 | 0| 9,508 | 2286 | C | 3,789 00AF | | 8,593 | 2329 | ( |2,790
28 (Raw) 28 (Sig.) 30 (Raw) 30 (Sig.) 31 (Raw) 31 (Sig.)
Ucode|Op| Freq |Ucode|Op| Freq Ucode|Op| Freq |Ucode|Op| Freq Ucode|Op| Freq |Ucode|Op| Freq
003D | = [124,355 2265 | > (17,283 003D | = |132,694| 2265 | > |11,679 2061 124,952 222B | [ {23,629
2061 119,434| 2026 |... |12,880 2061 131,096| 222B f 10,940 002D | — |119,515] 2265 | > (14,794
002C | , |103,564| 2229 | N |11,919 002D | — |127,173] 02C6 | ~ |10,183 003D | = (115,359 2207 | V (14,472
002D | — 97,296 2113 | ¢ (10,977 002C | , (100,650 02C9 | ~ | 9,622 002C | , |104,433| 02C6 | ~ |10,455
2208 | | 72,626 | 2282 | C |9,828 002B | + (83,719 2223 | 7,268 002B | + | 69,468 | 2216 | \ |9,941
002B | + |57,117 | 2218 | o |9,828 2208 | © 41,582 2113 | £ | 7,054 2208 | 2 | 50,944 | 2282 | C |9,052
2264 | < {30,663 ] 22C5 | . |9,756 221E |00 (25,216 | 22C5 | . | 6,736 2264 | < (32,394 | 22C5 | . |8,791
002F | / 23,271 2223 7,718 002F | / |24,461| 2282 | C | 6,579 2202 | 0 | 30,512 | 2223 7,231
221E |00 | 22,771 | 02C6 | ~ | 7,709 2264 | < 21,782 2026 |...|6,336 221E | 00 | 26,652 | 2229 | N | 7,153
2192 | — | 21,627 | 222A | U | 7,166 2202 | 0 |19,271| 2032 | / | 6,010 222B | [ ]23,629 | 02C9 | ~ {6,369
003C | < |18,527| 222B | [ | 7,084 02DC | © 17,302 2216 | \ |5,549 003C | < |20,092 | 2113 | ¢ | 4,887
003E | > |17,965| 02C9 | ~ |5,503 2192 | —|16,819| 2229 | N | 5,474 002F | / | 18,514 | 0022 | “ | 4,626
2265 | > | 17,283 2286 | C |4,724 003C | < 15,557 2218 | o | 5,048 2192 | — | 16,911 | 222A | U | 4,251
002A | = 17,230 | 2260 | # | 4,142 002A | * [15,448 | 2260 | # | 4,672 003E | > [ 16,232 | 2227 | A | 3,398
2211 |>°(14,245| 0023 | # | 3,830 00AF | = | 13,458 | 222A | U | 4,556 002A | * 15,090 | 2026 |...|3,023
2026 |...[12,880| 2329 | ( |3,715 003E | > | 13,303 | 20D7 | ™ | 3,765 2265 | > 14,794 | 2329 | ( |2,805
02DC | © |12,649 | 232A | ) |3,710 2211 |>°(12,851| 0022 | “ | 3,289 2207 |V | 14,472 | 232A | ) |2,796
00AF | = |12,592| 2200 | V |3,503 2265 | > | 11,679 | 00B1 | + | 3,174 00AF | = | 13,339 | 2260 | # |2,770
2229 | N |11,919] 21A6 |——|2,907 222B f 10,940 | 2329 | ( | 2,494 02DC | 7 | 11,675 | 2218 | o | 2,274
00D7 | x | 11,078 2032 | 7 |2,763 02C6 | ~ | 10,183 | 232A | ) |2,492 2211 |>°]10,987| 20D7 | ~ | 2,082
32 (Raw) 32 (Sig.) 33 (Raw) 33 (Sig.) 34 (Raw) 34 (Sig.)
Ucode|Op| Freq |Ucode|Op| Freq Ucode|Op| Freq |Ucode|Op|Freq Ucode|Op| Freq |Ucode|Op| Freq
003D | = |132,302| 02C9 | ~ (12,114 002D | — |191,206| 220F | [] [9,229 002D | — [145,443] 222B | [ [10,594
002C | , (109,935 02C6 | ~ |11,882 002C | , (143,504 2265 | > |7,556 003D | = [140,364| 02C6 | ~ |9,849
002D | — |107,996| 2282 | C (11,184 002B | + |129,370| 2113 | ¢ |7,326 002C | , |123,656| 22C5 | . | 7,671
2061 94,881 | 22C5 | . [11,155 003D | = (127,750 2026 |... |6,465 2061 116,528 2265 | > | 7,168
002B | + | 75,387 | 2229 | N | 9,689 2061 81,762 | 0021 | ! |5,937 002B | + |107,580| 2260 | # | 6,132
2208 | > 42,819 2265 | > | 9,686 002F | / |44,654 | 222B | [ |5,354 2208 | > |36,954| 2223 | | |6,074
002A | * |26,658| 2223 | | |8,991 2208 | 2 (23,483 | 22C5 | . |5,316 02DC | © 22,876 | 2026 |...|5,903
2192 | — 24,520 | 2218 | o | 8,726 2211 |>7]20,201 | 2223 5,055 002F | / 21,782 | 002E | . | 5,565
2202 | 0 [23,143| 2227 | A | 8,344 221E |00 | 19,647 | 2032 | 7 |4,787 221E |00 | 18,865 | 00B1 | &+ | 5,101
02DC | © | 22,869 | 2026 |...|6,480 2264 | < 16,331 | 00B1 | &+ {3,708 2264 | < |18,019| 2113 | £ |4,999
00AF | = |17,882| 2113 | ¢ | 5,811 22EF |---]15,949 | 02C6 | — (3,697 2202 | 0 | 15,110 | 2032 | / |4,747
002F | / | 17,394 | 2260 | # | 5,302 02DC | 7 [ 15,149 | 2260 | # (3,192 2192 | — | 14,865 | 2282 | C | 4,307
2264 | < |17,357| 2219 | e | 5,143 002A | = 12,054 | 02C9 | ~ |2,754 003C | < | 14,165 | 0022 | « | 3,648
00D7 | x [13,164 | 0022 | “ | 5,052 003C | < | 10,828 | 232A | ) [2,722 003E | > | 12,783 | 2207 |V | 3,477
221E |00 | 12,747 | 2032 | / |4,868 220F [[11] 9,229 | 20D7 | ~ |2,647 002A | = | 11,672 | 02C9 | ~ | 3,324
003E | > 12,361 | 222B | [ | 4,744 2192 | — | 8,513 | 2329 | ( 2,611 2211 |>°110,950 | 2229 | N | 3,083
02C9 | ~ |12,114| 2216 | \ |4,696 2265 | > | 7,556 | 21A6 |—— (2,064 22EF |---]10,789 | 2227 | A |2,639
02C6 11,882 | 222A | U | 4,654 003E | > | 7,430 | 2218 | o (1,781 222B f 10,594 | 2218 | o |2,294
2211 | > 11,734 | 2295 | & | 4,171 2113 | ¢ | 7,326 | 0022 | “ |1,472 02C6 | ~ | 9,849 | 232A | ) [2,275
22EF |---[11,633 | 2102 | C | 3,873 2026 6,465 | 2282 | C (1,316 22C5 | « | 7,671 | 2329 | ( |2,259
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35 (Raw) 35 (Sig.) 37 (Raw) 37 (Sig.) 39 (Raw) 39 (Sig.)
Ucode|Op| Freq [Ucode|Op| Freq Ucode|Op| Freq |Ucode|Op| Freq Ucode|Op| Freq |Ucode|Op| Freq
002D | — [138,603| 222B | [ [23,196 003D | = (130,767 2265 | > [11,986 002D | — (145,000 2265 | > (13,496
002C | , [111,176| 2207 |V |15,387 002D | — |118,421| 02C6 | ~ |11,138 003D | = |142,639| 220F | [] | 8,013
2061 103,527| 22C5 | . [12,669 2061 113,424 2282 | C | 9,625 2061 127,205| 2026 |...|6,386
003D | = [103,376| 2265 | > |11,531 002C | , (102,165 02C9 | ~ |9,220 002C | , |117,367| 2113 | ¢ | 6,198
002B | + 97,579 [ 02C9 | ~ | 9,349 002B | + | 78,437 | 22C5 | . | 8,885 002B | + | 91,145 | 2223 | | |4,768
2208 | > | 38,370 | 02C6 | ~ | 8,170 2208 | 5 (53,319 | 222B | [ |8,747 2208 | > (45,841 | 2260 | # | 4,486
2264 | < |34,575| 2223 | | | 6,379 2192 | — 22,923 | 2223 | | |8,542 02DC | © [ 24,820 0021 | ! [4,401
2202 | 0 |28,815| 2113 | ¢ | 6,074 002A | = 22,799 | 2229 | N | 8,438 2264 | < (22,939 02C6 | ~ |4,298
002F | / |25,985] 232A | ) | 5,583 002F | / 20,716 | 2218 | o | 8,400 002F | / 121,998 | 22C5 | . |4,157
221E |00 {23,460 | 2329 | ( | 5,559 02DC | © | 20,602 | 2026 |...|8,016 221E |00 | 20,033 | 2282 | C | 4,025
222B | [ ]23,196 | 00B1 | + | 4,556 2264 | < 120,400 | 2113 | £ 6,973 002A | = 17,136 | 2228 | VvV |3,715
02DC | © (19,545 2282 | C | 4,130 221E | 00| 18,616 | 222A | U | 5,115 2211 |>°]15,650| 02C9 | ~ |3,555
003C | < 16,453 [ 2229 | N | 3,728 003E | > | 15,300 | 2260 | # |4,727 2192 | —| 14,888 | 222A | U | 3,188
2207 | V |15,387| 2272 | < 3,635 003C | < 15,081 | 0022 | “ |3,832 2265 | > 13,496 | 2216 | \ |3,150
003E | > | 15,256 | 002E | . |3,375 2202 | 0 | 13,063 | 2216 | \ |3,767 003C | < | 13,120 | 0142 | t |2,915
002A | = | 14,470 2216 | \ |3,239 2265 | > 11,986 | 232A | ) |3,726 003E | > | 11,671 | 2218 | o |2,887
2192 | — | 14,381 | 2260 | # | 2,843 00D7 | x | 11,594 | 2329 | ( |3,719 22EF |---| 8,558 | 21A6 |—| 2,802
22C5 | . |12,669| 0022 | « | 2,767 00AF | = | 11,306 | 00B1 | £ | 3,557 220F [[T| 8,013 | 222B | [ |2,736
2211 |>7]12,394| 2026 .12,397 2211 |>°]11,276| 2032 | | 3,409 00AF | = | 7,307 | 00B1 | + | 2,680
2265 | > | 11,531 | 2032 | 7 |2,328 02C6 | ~ | 11,138 | 2207 | V | 3,068 2202 | 0| 6,395 | 224D | =< | 2,586
40 (Raw) 40 (Sig.) 41 (Raw) 41 (Sig.) 42 (Raw) 42 (Sig.)
Ucode|Op| Freq |Ucode|Op| Freq Ucode|Op| Freq |Ucode|Op| Freq Ucode|Op| Freq |Ucode|Op| Freq
002D | — [171,711] 222B | [ [21,406 002D | — (146,072 0022 | “ |72,457 002D | — [124,070[ 222B | J [21,131
003D | = [146,029| 220F | [] (10,689 003D | = [144,567| 22C5 | . |12,138 002C | , (115,225 02C6 | ~ 16,261
002C | , |131,121| 2227 | A |10,176 002C | , |114,060| 222B f 11,468 003D | = |113,446] 2265 | > (12,705
002B | + [104,954| 22C5 | . | 8,921 2061 96,368 | 2032 | s |11,163 2061 101,992| 22C5 | . | 9,551
2061 83,290 | 2113 | ¢ |8,779 002B | + | 87,963 | 02C6 | ~ (10,579 002B | + | 80,445 | 2113 | ¢ | 8,675
2211 | >°130,984 | 2026 8,636 0022 | “ | 72,457 | 2265 | > |9,233 2208 | 2 {52,691 | 20D7 | | 7,464
00AF | — | 22,404 | 2265 | > | 8,095 2208 | 5 |37,248 | 2026 |...|7,594 2264 | < |42,824| 2223 | | |7,380
22EF |---]22,176 | 02C9 | ~ | 7,781 002F | / 25,317 | 2113 | ¢ | 6,510 002F | / 30,427 | 232A | ) | 7,083
222B f 21,406 | 2223 | |4,646 2264 | <122,5622| 2282 | C | 4,001 2211 |>°126,944| 2329 | ( |7,078
221E |00 | 19,098 | 2260 | # | 4,560 2211 |>°120,707 | 2223 | | |3,989 221E | 00| 22,153 | 2282 | C |5,993
2208 | © | 18,699 | 2135 | N |4,304 221E | 00 {20,354 | 0021 | ! |3,404 222B | [ 21,131 2229 | N | 5,636
2202 | 0 | 15,506 | 0021 | ! |3,962 22C5 | . | 12,138 | 232A | ) |3,106 003C | < 18,134 | 2026 |...|4,953
002F | / |13,055] 232A | ) | 3,449 222B | [ 11,468 | 2329 | ( |3,106 002A | = | 16,917 | 2272 | < |4,832
002A | = |11,914| 2329 | ( |3,449 002A | = | 11,188 | 2260 | # | 2,966 02C6 | ~ | 16,261 | 222A | U [4,359
220F | J]|10,689| 2218 | o |3,420 2032 | 7 | 11,163 | 02C9 | ~ | 2,588 003E | > | 13,839 | 2260 | # | 4,170
003E | > |10,632| 224D | < | 2,850 22EF |---]10,901 | 2124 | Z | 2,564 2265 | > | 12,705 | 2207 | V |3,143
2192 | — {10,489 | 00B1 | £ | 2,508 02C6 | ~ | 10,579 | 220F | []|2,174 02DC | 7 12,516 | 02C9 | ~ | 3,096
02DC | © (10,318 02C6 | ~ | 2,479 02DC 10,512 | 2228 | Vv | 1,961 2192 | — | 9,613 | 2216 | \ |2,963
2227 | A [10,176 | 223C | ~ | 1,938 2192 | — 10,231 | 223C | ~ | 1,924 22C5 | « | 9,551 | 2225 | || |2,786
003C | < | 9,292 | 2216 | \ [1,938 003C | < | 9,683 | 21A6 [—|1,900 22EF 9,411 | 2218 | o [2,572
43 (Raw) 43 (Sig.) 44 (Raw) 44 (Sig.) 45 (Raw) 45 (Sig.)
Ucode|Op| Freq |Ucode|Op| Freq Ucode|Op| Freq |Ucode|Op| Freq Ucode|Op| Freq |Ucode|Op| Freq
003D | = (142,136 02C6 | ~ |16,016 002D | — [129,566] 222B | [ [29,323 2061 139,490] 222B | [ {22,897
2061 129,075| 222B f 11,717 003D | = |125,733] 22C5 | . (14,275 002D | — |139,290] 22C5 | . (11,947
002C | , [116,982| 2282 | C |11,225 002C | , [118,622| 2265 | > 11,648 003D | = |126,071| 02C6 | ~ {10,658
2208 | > | 82,678 | 2113 | ¢ [11,199 2061 112,743| 02C6 | ~ | 9,941 002C | , [111,508| 2265 | > |10,204
002D | — | 76,680 22C5 | . (11,032 002B | + | 78,300 | 2218 | o |8,614 002B | 4 |91,861 | 00B1 | £ | 6,700
002B | + |46,735( 2223 10,339 2208 | 5 |56,155| 2032 | s | 7,043 2208 | 3 |52,295| 232A | ) |4,920
002A | * [40,104 | 02C9 | ~ | 7,062 221E |00 |30,759| 2223 | | |6,433 221E |00 |31,613| 2329 | ( |4,920
2192 | — {20,961 | 2265 | > |6,900 002F | / 30,596 | 2282 | C | 6,135 2264 | < (29,942 | 2113 | £ |4,757
002F | / 20,123 | 2218 | o |6,403 222B f 29,323 | 232A | ) |5,986 222B f 22,897 | 2223 | | |4,230
221E |00 |19,515| 232A | ) |6,164 2264 | < (18,948 | 2329 | ( | 5,986 003C | < 19,592 | 02C9 | ~ |3,740
2264 | < 18,578 | 2329 | ( |6,160 02DC | © [ 14,695 | 20D7 | T |5,864 002F | / (19,483 | 2032 | 7 | 3,522
2211 |>°116,465] 2229 | N | 5,578 002A | * | 14,397 | 0022 | “ |5,729 002A | = |18,448 | 2282 | C | 3,268
02C6 | ~ 16,016 | 2032 | 7 | 5,411 22C5 | . | 14,275 2026 |...|5,580 02DC | © [ 15,797 | 2200 | V |2,977
02DC 12,161 2026 |...|5,124 003E | > | 14,032 | 2229 | N | 3,941 2192 | — | 15,688 | 02D8 | ~ |2,705
222B f 11,717 | 21A6 [—| 4,359 2211 |>°]13,788 | 21A6 |—|3,657 003E | > [ 15,034 | 2026 |...|2,451
2282 | C | 11,225] 2260 | # |4,145 003C | < 13,652 | 0021 | ! |3,616 22C5 | . | 11,947 | 2260 | # | 2,433
2113 | ¢ |11,199] 222A | U | 3,961 2202 | 0 | 11,824 | 02C9 | ~ |3,318 2211 |>7]11,766 | 002E | . | 2,251
22C5 | . [ 11,032 2286 | C | 3,430 2265 | > | 11,648 | 2260 | # | 2,749 2202 | 0 | 11,675 | 2229 | N | 2,033
2297 | @ [10,985| 2225 | || |3,234 02C6 | ~ | 9,941 | 2207 | V |2,519 02C6 | ~ | 10,658 | 222A | U | 1,870
00D7 | x 10,549 2295 | & | 3,225 2192 | —| 9,765 | 2200 | V |2,465 2265 | > {10,204 | 2020 | t |1,815
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46 (Raw) 46 (Sig.) 47 (Raw) 47 (Sig.) 49 (Raw) 49 (Sig.)
Ucode|Op| Freq [Ucode|Op| Freq Ucode|Op| Freq [Ucode|Op| Freq Ucode|Op| Freq |Ucode|Op| Freq
003D | = (129,731 02C6 | — (10,938 003D | = |135,305| 2265 | > (11,020 2061 139,889 222B | [ [19,720
2061 119,764 2265 | > | 9,692 2061 126,499 222B | [ |9,788 003D | = (117,434 2207 | V |15,422
002C | , [105,127| 2282 | C | 8,841 002C | , (104,307 2026 |...|9,385 002C | , (112,284 22C5 | . |12,966
002D | — [ 79,693 22C5 | . | 8,492 002D | — 99,526 2113 | ¢ | 8,666 002D | — (102,962 2265 | > (12,137
2208 | 69,453 | 2218 | o |8,485 002B | + | 64,394 02C6 | ~ | 8,553 002B | 4 | 79,790 | 02C9 | ~ | 9,396
002B | + | 52,830 2223 | | | 7,831 2208 | 2 |61,870| 22C5 | . | 7,394 2208 | © |49,740| 2216 | \ |8,953
002A | * [51,675| 2026 |...|7,673 002A | = [43,601 2223 7,262 2202 | 0 | 31,383 | 002E | . |8,742
2297 | ® (26,668 | 222B | [ | 7,590 2264 | < |27,630| 232A | ) | 6,555 2264 | < ]29,425| 2223 | | |8,192
2264 | < (26,312 2113 | ¢ |6,208 221E |00 {25,012 2329 | ( | 5,915 2192 | — 19,995 | 2229 | N | 7,746
2192 | — {22,970 2229 | N | 5,983 002F | / |19,192| 2282 | C | 5,818 222B | [ 19,720 | 02C6 | ~ | 7,077
221E |00 |21,247| 2295 | @ | 5,429 2192 | — | 18,783 | 2295 | @ | 5,341 221E | 00| 16,819 | 2282 | C | 7,018
2211 [>°]19,117| 232A | ) | 5,422 2297 | @ | 17,881 | 2229 | N | 4,799 003C | < | 15,749 | 2113 | ¢ |4,982
002F | / | 18,570 2329 | ( |5,371 2211 |>°]16,658 | 2218 | o | 4,574 002F | / |15,719| 2218 | o | 4,718
003C | < 14,671 | 2032 | 7 | 5,060 02DC | 7 16,438 2032 | 7 | 4,354 2207 | V| 15,422 | 222A | U | 4,168
02DC | 7 [ 13,945 02C9 | ~ |4,586 003C | < | 14,886 | 2260 | # | 4,271 003E | > | 15,262 | 2260 | # | 3,596
003E | > | 11,647 | 222A | U | 3,994 003E | > |12,269| 02C9 | ~ | 4,003 002A | = [14,147| 0022 | “ | 3,392
22EF |---| 11,039 | 2260 | # | 3,942 2265 | > | 11,020 | 2286 | C | 3,206 02DC | © | 13,586 | 2026 |...|3,332
02C6 | ~ | 10,938 | 2286 | C |3,884 22EF |---]10,365 | 222A | U | 2,457 22C5 | . |12,966 | 2200 | V |3,228
2265 | > | 9,692 | 003A | : |[3,278 222B | [ | 9,788 | 2207 | V {2,323 2265 | > {12,137 | 00B1 | £ | 2,987
00AF | 7 | 9,156 | 21A6 |[—| 3,219 2026 |...| 9,385 | 22A5 | L | 2,256 00AF | ~ | 10,685 | 2329 | ( |2,975
51 (Raw) 51 (Sig.) 52 (Raw) 52 (Sig.) 53 (Raw) 53 (Sig.)
Ucode|Op| Freq |Ucode|Op| Freq Ucode|Op| Freq |Ucode|Op| Freq Ucode|Op| Freq |Ucode|Op| Freq
003D | = |153,205| 2265 | > |13,693 003D | = (133,289 2265 | > [13,934 003D | = (137,088 2207 | V |15,088
002C | , [119,811| 22C5 | . |12,395 002D | — (122,426 2229 | N |13,305 002C | , |116,679| 02C9 | ~ |12,580
2061 117,833| 2032 | 7 |11,816 002C | , |110,388] 2026 |... 12,252 002D | — |106,105] 22C5 12,170
002D | — |111,424] 2113 | £ |10,096 2061 99,526 | 2282 | C |9,607 2061 91,929 | 02C6 | ~ |11,838
002B | + [82,978 | 2026 |...|9,478 002B | 4 91,840 | 02C6 | ~ | 9,251 002B | + | 79,338 | 2227 | A | 9,666
2208 | > | 45,833 | 2282 | C | 8,813 2208 | 47,202 | 222A | U | 8,355 2208 | > 38,087 | 2223 | | |9,194
2192 | — | 21,252 | 2229 | N | 8,128 2264 | < 25,862 | 22C5 | . | 8,224 002A | = |33,185| 2265 | > | 7,611
002F | / 20,026 | 2260 | # | 8,104 002F | / 22,847 | 2113 | ¢ | 8,013 2202 | 0 {26,256 | 2282 | C | 7,435
2264 | < | 18,799 | 222A | U | 7,270 002A | * | 22,468 | 2223 | 7,349 02DC | 7 | 25,523 | 222B f 7,002
002A | = | 15,662 2223 | | |5,594 22EF |---[20,529 | 2216 | \ |5,323 2192 | — {22,506 | 2218 | o | 6,642
02DC | © | 14,853 | 02C9 | ~ | 5,469 2192 | — | 16,070 | 2260 | # | 5,273 002F | / |17,708 | 2026 |...|5,904
2265 | > {13,693 | 00B1 | + | 4,320 2211 |>°]13,957| 2218 | o | 5,185 00D7 | x | 15,835 | 232A | ) |5,608
22C5 | . |12,395] 232A | ) | 4,253 2265 | > | 13,934 | 02C9 | ~ |4,530 2207 |V | 15,088 | 2329 | ( |5,595
003E | > | 12,151 2329 | ( | 4,253 2229 | N |13,305| 2329 | ( | 4,216 2264 | < 14,496 | 2295 | & | 5,227
003C | < | 12,137 02C6 | ~ |4,195 003E | > | 13,015 | 232A | ) | 4,028 00AF | = | 13,815 | 2229 | N | 5,066
2032 | 7 | 11,816 | 0022 | “ |3,913 00D7 | x [12,264 | 2286 | C | 3,980 02C9 | ~ |12,580 | 2113 | ¢ | 5,025
00AF | = | 11,073 | 2295 | & | 3,510 003C | < 12,258 | 2295 | @ | 3,850 221E |00 | 12,487 | 2260 | # |4,506
22EF |---110,633| 2218 | o | 3,453 2026 |...|12,252 | 222B f 3,800 22C5 | « [ 12,170 | 0022 | “ | 3,549
2113 | £ | 10,096 | 2286 | C | 3,180 02DC | © [ 11,078 | 0022 | “ | 3,726 02C6 11,838 | 2032 | 7 |3,465
00D7 | x | 10,001 | 2219 | e | 3,170 2282 9,607 | 2032 | s | 3,330 003E | > | 11,602 | 00B1 | £ | 3,465
54 (Raw) 54 (Sig.) 55 (Raw) 55 (Sig.) 57 (Raw) 57 (Sig.)
Ucode|Op| Freq |Ucode|Op| Freq Ucode|Op| Freq |Ucode|Op| Freq Ucode|Op| Freq |Ucode|Op| Freq
2061 133,174| 2229 | N [17,608 003D | = (106,032 2218 | o (12,872 003D | = |127,032| 02C6 | ~ |11,266
003D | = |121,521| 2282 | C (16,122 002D | — 95,104 | 02C6 | ~ |11,207 002D | — [115,373| 2282 | C |10,380
2208 | {99,530 | 2265 | > (14,562 2061 90,334 | 2227 | A (10,324 002C | , |111,096| 222A | U | 9,801
002C | , |81,624 | 222A | U |13,650 002C | , [90,017 | 003A | : |9,970 2061 101,890| 2265 | > | 9,156
002D | — | 64,297 | 2286 | C (11,810 002B | 4 |66,941 | 2219 | e | 8,494 002B | 4+ | 73,636 | 2229 | N | 9,101
002B | + [48,925( 2218 | o [ 9,912 002A | * | 62,257 | 2245 | 22| 8,417 2208 | > | 36,123 | 2223 7,849
2192 | — | 34,981 | 02C9 | ~ | 8,967 2192 | — | 60,182 | 2265 | > | 8,333 002A | * [32,186| 22C5 | . | 7,495
2264 | < {30,516 | 003A | : |8,657 2208 | 34,149 | 02C9 | ~ | 7,807 2192 | — {31,976 | 2026 |...|7,460
002A | = |27,347| 2223 | | | 7,828 2297 | @ |22,567 | 2223 7,489 00D7 | x 22,396 | 2218 | o |7,364
003C | < |20,204| 2216 | \ |7,233 00D7 | x [22,405| 22C5 | . | 6,724 002F | / |22,047| 02C9 | ~ | 7,092
2229 | N {17,608 | 22C5 | . | 7,143 002F | / 21,702 | 2026 |...|6,630 02DC | © 20,445 | 00B1 | + |5,857
2282 | C | 16,122 2260 | # | 6,961 003E | > 20,985 | 0022 | « | 6,511 2202 | 0 {20,098 | 2295 | @ | 5,495
00D7 | x [ 15,507 | 02C6 | ~ | 6,214 02DC | © [ 15,137 | 2295 | & | 6,083 003E | > | 14,049 | 2113 | ¢ | 5,349
2265 | > | 14,562 | 2227 | A | 5,579 00AF 14,625 | 2282 | C | 6,063 2264 | < | 13,511 | 2260 | # | 5,273
222A | U | 13,650 | 2329 | ( |4,819 22EF 12,917 | 2113 | £ | 5,541 00AF | = [11,950 | 2245 | = [4,867
002F | / |13,605| 2205 | 0 |4,729 2218 | o | 12,872 2229 | N | 5,084 02C6 | ~ | 11,266 | 232A | ) |4,524
00AF | ~ | 13,527 | 232A | ) |4,423 2264 | < |12,686 | 222A | U | 5,075 22EF |---[11,234| 2329 | ( |4,512
221E |00 | 13,135 2113 | ¢ | 3,070 02C6 | ~ [ 11,207 | 2032 | s [4,074 2297 | @ 10,451 | 0022 | “ |4,347
003E | > | 13,073 | 2026 |...|2,909 221E |00 | 11,093 | 2243 | ~ | 3,675 2282 | C 10,380 | 2216 | \ |4,310
2286 | C | 11,810 2209 | ¢ | 2,896 003C | < | 10,684 | 232A | ) |3,591 221E | oo | 9,895 | 2032 | 7 |4,221
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58 (Raw) 58 (Sig.) 60 (Raw) 60 (Sig.) 62 (Raw) 62 (Sig.)
Ucode|Op| Freq [Ucode|Op| Freq Ucode|Op| Freq [Ucode|Op| Freq Ucode|Op| Freq |Ucode|Op| Freq
003D | = [125,163| 222B f 11,417 2061 132,048| 2265 | > |20,420 2061 137,165 2223 | | {22,298
002D | — [114,609 02C9 | ~ (10,377 002D | — |127,862| 222B | [ |16,484 002D | — |137,043| 02C6 | ~ |20,876
002C | , (114,297 02C6 | — |10,298 003D | = [118,189| 2223 | 19,771 003D | = |127,241| 222B f 16,128
2061 100,482| 2207 | V |10,111 002C | , |113,632| 02C6 | ~ | 9,655 002C | , (109,661 2265 | > (15,243
002B | + |80,065 [ 2223 9,791 002B | + | 74,205 2026 8,981 002B | + | 82,846 | 2026 9,784
2208 | > 43,340 ] 22C5 | . [9,643 2208 | > |42,239| 22C5 | . | 7,929 2264 | < |35,848 | 22C5 | . |8,714
002A | * [33,350 | 2265 | > | 8,264 2264 | < |37,545| 2113 | £ | 7,764 002F | / 31,545 | 2113 | ¢ | 5,568
2192 | —|24,185] 2227 | A | 7,185 002F | / |30,572] 02C9 | ~ | 6,871 2208 | 231,389 | 02C9 | ~ | 4,117
2202 | 0 |24,182] 2218 | o [6,635 221E |00 | 25,764 | 2229 | N |4,327 2223 | | 22,298 | 2032 | 7 |3,845
02DC | 7 22,096 | 2282 | C |6,288 2265 | > 120,420 | 232A | ) | 3,873 221E | 00| 21,697 | 20D7 | T |3,533
002F | / |19,615| 2032 | / |5,889 003E | > 19,029 2329 | ( | 3,842 02C6 | ~ | 20,876 | 223C | ~ | 2,573
221E |00 | 18,266 | 232A | ) |5,236 2211 |>7]18,789| 2282 | C | 3,416 2211 |>7120,431 | 222A | U | 2,486
2264 | < [17,882| 2329 | ( |5,034 003C | < | 18,297 | 2218 | o | 3,212 00AF | ~ [ 18,696 | 2218 | o [2,486
00D7 | x [12,706 | 2113 | ¢ |4,914 222B | [ 16,484 | 2032 | s |3,122 003E | > | 16,510 | 2260 | # | 2,457
00AF | = [12,631 | 2026 |...[4,535 2192 | — | 15,614 | 2260 | # | 3,103 222B f 16,128 | 220F | ]| 2,411
003E | > |12,055| 2229 | N |4,403 002A | * [14,306 [ 222A | U |2,827 2265 | > | 15,243 | 0021 | ! | 1,856
2211 | >°[11,541| 2295 | @ | 4,282 02DC | ~ | 14,058 | 220F | ]| 2,711 003C | < | 14,451 | 224D | =< | 1,833
222B | [ 11,417 00B1 | & | 3,541 2223 | | | 9,771 | 20D7 | T | 2,668 2192 | — | 13,769 | 232A | ) |1,827
02C9 | - 10,377 | 2260 | # | 3,462 02C6 | ~ | 9,655 | 0021 | ! | 2,511 002A | = [13,722| 0022 | “ |1,682
02C6 | ~ | 10,298 | 21A6 |—|2,748 2026 8,981 | 2207 |V |2,339 2026 9,784 | 2229 | N |1,671

65 (Raw) 65 (Sig.) 68 (Raw) 68 (Sig.) 70 (Raw) 70 (Sig.)
Ucode|Op| Freq |Ucode|Op| Freq Ucode|Op| Freq |Ucode|Op| Freq Ucode|Op| Freq |Ucode|Op| Freq
002D | — |145,635| 22C5 | . (12,534 002C | , [134,116| 2026 |...|21,433 003D | = (156,224 22C5 | . |12,898
003D | = (140,894| 222B f 12,253 003D | = |133,161] 2265 | > (12,337 002C | , (112,541 2207 | V (12,243
002C | , [132,853| 02C6 | ~ |10,916 002D | — |121,499| 2223 | | |8,657 002D | — [109,493( 02C9 | ~ 12,042
2061 110,559| 2026 |...|8,817 2061 115,627 2229 | N | 8,514 2061 89,343 | 002E | . |11,875
002B | + [102,623| 2265 | > | 8,350 002B | + | 85,277 | 20D7 | ~ | 7,809 002B | 4 | 77,767 | 2218 | o |11,179
2208 | © {36,009 | 2113 | £ |8,148 2208 | 240,722 | 22C5 | . | 7,715 2202 | 0 | 45,942 2026 |...|[10,201
2264 | < {28,921 | 2207 | V | 7,005 2264 | < |24,322| 02C6 | ~ | 6,684 2208 | (35,947 | 2223 | | |9,747
002F | / |23,874] 02C9 | ~ | 5,708 2026 |...|21,433| 2113 | ¢ | 6,498 002A | * |29,253 | 222B | [ |8,131
2211 |>°|17,451| 2223 | | | 4,838 002F | / | 18,988 | 222A | U | 5,835 2211 |>7]22,887| 02C6 | ~ | 7,987
221E |oco0 | 14,820 | 002E | . |4,317 2192 | — | 18,176 | 2218 | o | 5,525 02DC | 7 22,755 | 2282 | C | 6,412
002A | * 13,979 2032 | 7 | 4,029 003E | > | 17,273 | 2282 | C | 5,455 2192 | — {19,040 | 2227 | A |6,297
2192 | — | 13,810 | 2282 | C | 3,267 002A | = 17,178 | 2260 | # | 4,731 00D7 | x | 18,592 | 232A | ) |5,417
22C5 | . |12,534| 2229 | N | 3,127 003C | < | 15,451 | 0022 | « | 4,403 002F | / [16,119| 2329 | ( | 5,417
222B f 12,253 [ 2260 | # | 2,976 22EF |---]15,180 | 22A0 | K | 3,977 22C5 | « 12,898 | 2260 | # |5,100
02DC | © (11,851 | 00B1 | £+ | 2,875 2211 | >°(13,271| 21A6 |—| 3,807 2207 | V| 12,243 | 2032 | / |4,600
003C | < [11,775 | 2218 | o | 2,498 2265 | > |12,337| 02C9 | ~ |3,618 02C9 | ~ 12,042 | 2265 | > |4,571
02C6 | ~ | 10,916 | 20D7 | ~ |2,142 00AF | ~ | 10,886 | 222B | [ | 3,138 002E | . | 11,875 | 2113 | £ | 4,422
003E | > |10,833| 0021 | ! |2,095 2223 | | | 8,657 | 232A | ) | 3,068 2264 | < |11,323| 2229 | N |4,169
00AF | = |10,380 | 222A | U | 2,092 2229 | N | 8,514 | 2329 | ( | 3,050 2218 | o | 11,179 | 2295 | & | 3,663
22EF 10,118 | 2329 | ( | 1,890 221E | oo | 8,226 | 220F | []|2,758 2026 10,201 | 00B1 | £ | 3,404

74 (Raw) 74 (Sig.) 76 (Raw) 76 (Sig.) 78 (Raw) 78 (Sig.)
Ucode|Op| Freq |Ucode|Op| Freq Ucode|Op| Freq |Ucode|Op| Freq Ucode|Op| Freq |Ucode|Op| Freq
2061 126,510| 2207 | V [37,506 2061 123,589 22C5 | . (34,897 002D | — [153,202] 222B | [ (35,214
002C | , [125,238| 222B | [ |29,777 002C | , [115,306( 222B | [ |27,899 003D | = (145,727 02C9 | ~ |12,241
003D | = [104,889| 2216 | \ |19,615 002D | — (110,406 2207 |V |26,429 002C | , |130,743| 22C5 | . | 8,640
002D | — | 86,997 | 002E | . |11,519 003D | = [105,738| 2113 | ¢ |17,120 2061 117,267| 2265 | > | 7,646
002B | 4+ | 70,280 [ 2229 | N |10,406 002B | 4+ 90,715 | 02C9 | ~ [10,945 002B | + |109,587| 00B1 | £ | 5,966
2208 | > | 58,638 | 2265 | > {9,159 2264 | < 139,612 | 2265 | > | 9,059 222B | [ ]35,214 | 2026 |...|4,423
2207 | V | 37,506 | 222A | U | 8,303 2208 | > |35,665| 02C6 | ~ | 8,828 2264 | < |28,905| 2113 | £ [4,251
2264 | < |37,115| 2282 | C | 7,484 22C5 | . |34,897| 2223 | | | 5,001 002F | / 28,391 | 02C6 | ~ | 3,840
2202 | 0 30,756 | 22C5 | . | 7,215 2202 | 0 {30,589 | 25B3 | A | 3,392 2211 |>°127,225| 2207 | V | 3,531
222B | [ 29,777 | 2223 6,175 221E | 00| 30,247 | 2218 | o | 3,291 2208 | {26,368 | 0021 | ! |3,120
2192 | — (26,329 | 00B1 | + | 5,918 222B f 27,899 | 232A | ) | 3,124 02DC | 7 | 15,087 | 2A7D | < | 2,811
00AF | = | 20,777 | 02C9 | ~ | 4,145 2207 | V 26,429 | 2329 | ( | 3,124 22EF 13,166 | 2032 | 7 |2,743
2216 | \ |19,615]| 232A | ) | 3,839 02DC | © (20,846 | 2229 | N | 2,865 002A | = 12,618 | 2193 | | |2,605
221E |00 | 17,952 2329 | ( | 3,839 002F | / [19,015| 2282 | C | 2,394 02C9 | ~ |12,241| 2223 | | |2,571
003C | < 12,412 2113 | ¢ | 3,693 003E | > | 18,331 | 224D | < | 2,246 003C | < | 11,075 | 2282 | C | 1,817
003E | > | 11,837 | 2286 | C | 3,595 2113 | ¢ {17,120 | 002E | . |2,126 2192 |— 10,663 | 0022 | “ | 1,817
02DC | © [ 11,556 | 02C6 | ~ | 3,411 003C | < 15,826 | 2227 | A | 2,024 2202 | 0 | 9,703 | 2219 | e | 1,748
002E | . [11,519( 2026 |...| 3,277 002A | = [11,934| 2260 | # | 1,848 221E | oo | 9,292 | 2260 | # | 1,680
002F | / | 11,116 | 2295 | @ | 3,081 2192 | — | 11,795 | 22A5 | L | 1,700 003E | > | 8,949 | 224D | < | 1,680
00D7 | x [10,724 | 223C | ~ | 3,008 02C9 | - [10,945| 0022 | “ | 1,664 22C5 | « | 8,640 | 232A | ) [1,645
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80 (Raw) 80 (Sig.) 81 (Raw) 81 (Sig.) 82 (Raw) 82 (Sig.)
Ucode|Op| Freq [Ucode|Op| Freq Ucode|Op| Freq |Ucode|Op| Freq Ucode|Op| Freq |Ucode|Op| Freq
002D | — [138,861| 2223 | | (19,954 003D | = (139,464 02C6 | — [13,205 002D | — (134,826 2265 | > (17,820
2061 135,754| 222B | [ (19,708 002D | — (125,542 22C5 | . |10,731 002C 126,000 2113 | ¢ |10,714
003D | = [124,304| 232A | ) |13,493 002C | , (115,320 2026 8,654 003D | = |116,334| 222B | [ [10,351
002C | , |110,320] 2329 | ( (12,021 2061 92,664 | 02C9 | ~ |8,019 2061 109,076 02C6 | ~ {10,079
002B | 4+ | 77,526 [ 2113 | ¢ {10,958 002B | + | 83,407 | 2113 | ¢ | 7,778 002B | + | 82,175 | 22C5 | . | 8,702
2208 | > {32,384 | 2032 | 7 (10,058 2208 | > | 38,178 | 2265 | > | 7,588 2208 | > | 40,757 | 2223 8,244
02DC | 7 29,031 ] 22C5 | . |9,322 2297 | Q@ |[32,616 | 2218 | o | 7,521 2264 | < |31,995| 02C9 | ~ |8,129
2264 | < (23,225| 2218 | o [ 9,322 002A | = | 29,049 | 2223 | | 7,416 002F | / 26,477 | 2026 |...|7,157
2223 | | 119,954 | 0127 | h | 8,505 02DC | © 20,803 | 232A | ) | 7,370 221E |00 {20,744 | 2032 | 1 |5,875
222B f 19,708 | 02C9 | ~ | 7,441 002F | / | 16,270 | 222B f 6,664 2211 |>°]18,706 | 232A | ) |5,106
221E |00 |18,645] 02C6 | ~ | 7,196 2264 | < 16,152 | 2329 | ( | 6,373 2265 | > 17,820 | 2329 | ( |4,861
2211 |>7]18,400| 0021 | ! | 6,051 00AF | =~ [15,174 | 00B1 | &+ | 5,421 002A | = [17,241| 2229 | N | 4,629
002A | * 15,783 | 2265 | > | 5,724 2192 | — | 14,903 | 2207 | V |4,752 003E | > | 16,739 | 2282 | C | 3,882
002F | / | 14,638 ] 2229 | N | 5,233 221E |00 | 14,562 | 2227 | A |4,457 003C | < | 16,597 | 2260 | # | 3,716
2202 | 0 | 13,984 | 2260 | # | 5,152 2211 |>°]14,513| 2032 | 7 | 4,174 02DC | 7 | 14,329 | 20D7 | T | 3,344
232A | ) | 13,493 | 002E | . |4,334 02C6 | ~ | 13,205 | 2282 | C | 3,950 2192 13,306 | 0022 | “ |3,284
003C | < [13,002 [ 00B1 | £ | 4,252 2202 | 0 | 13,091 | 2260 | # |3,732 00AF | = | 12,795 | 222A | U | 3,130
003E | > |12,185] 2225 | || | 3,516 22EF |---]10,887| 2295 | & | 3,590 2113 | ¢ | 10,714 | 220F |[]| 3,066
2329 | ( 12,021 2026 |...| 3,352 22C5 | . [10,731| 0022 | “ | 3,141 222B f 10,351 | 00B1 | + | 3,017
2113 | ¢ 10,958 | 2016 | || | 2,780 003C | < | 9,376 | 0127 | A | 2,913 02C6 | ~ | 10,079 | 2216 | \ |2,693

83 (Raw) 83 (Sig.) 85 (Raw) 85 (Sig.) 86 (Raw) 86 (Sig.)
Ucode|Op| Freq |Ucode|Op| Freq Ucode|Op| Freq |Ucode|Op| Freq Ucode|Op| Freq |Ucode|Op| Freq
003D | = |138,046] 2207 | V (18,890 002C | , (157,890 2113 | £ |34,250 2061 138,794| 222B | [ (27,836
002C | , [104,903| 02C6 | ~ |11,681 003D | = [115,939( 20D7 | ~ |21,152 002D | — [125,999( 22C5 | . |24,119
002D 95,641 | 22C5 | . [11,503 2061 99,389 | 02C6 | ~ [17,346 002C | , |118,997| 2207 | V |22,606
2061 94,628 | 2223 9,198 002D | — | 71,156 | 02C9 | ~ |16,373 002B | + |101,404| 2265 | > |17,808
002B | + |87,343 | 222B | [ | 9,045 2208 | 3 (63,633 | 2282 | C (10,354 003D | = |98,595 | 02C9 | ~ 15,215
2208 | © 43,760 | 02C9 | ~ | 8,349 002B | + | 54,606 | 2216 | \ | 8,673 2208 | 3 | 61,551 | 02C6 | ~ | 7,693
2202 | 0 | 34,853 | 2032 | s |8,146 2192 | — 40,357 | 2329 | ( | 8,230 2264 | < | 50,745 | 2223 | | |4,495
00AF | = |29,177| 2265 | > | 6,220 2113 | ¢ 34,250 | 232A | ) | 8,142 222B | [ 27,836 | 0022 | “ |3,630
2192 | — {23,438 | 2227 | A | 6,170 002F | / 31,153 | 2229 | N | 8,142 003E | > | 27,750 | 2209 | ¢ | 3,501
002A | * [22,969| 2218 | o | 6,157 002A | = | 25,754 | 222B | [ | 7,699 22C5 | . | 24,119 | 00B1 | £ | 3,328
02DC | © | 19,536 | 2282 | C | 5,523 00D7 | x [23,984 | 2265 | > |6,283 2207 |V |22,606 | 25B3 | A | 3,025
2207 | V {18,890 | 002E | . |5,485 02DC | 7 (21,948 | 2207 | V | 5,752 221E |00 |21,396 | 232A | ) | 3,025
003E | > | 18,206 | 02D8 | ~ | 5,333 20D7 | 7| 21,152 | 2223 | | |5,133 003C | < {19,018 | 2329 | ( |3,025
00D7 | x [15,912 | 232A | ) | 5,181 003E | > |19,824 | 00B1 | £ | 4,867 2265 | > | 17,808 | 2282 | C |2,939
002F | / |15,773] 2329 | ( | 5,181 02C6 | ~ | 17,346 | 2260 | # | 4,779 02C9 | ~ | 15,215 2229 | N |2,939
003C | < | 14,683 [ 00B1 | £ | 4,903 02C9 | ~ 16,373 | 2219 | e | 4,513 02DC | © 13,313 | 002E | . |2,377
2297 | @ |13,188 | 2026 |...|4,358 2264 | < |15,045| 2227 | A | 3,451 2192 | — {13,140 | 222A | U | 1,728
02C6 | ~ [ 11,681 | 2295 | @ |4,244 003C | < [ 15,045 | 2026 |...|3,451 002A | = [12,621| 2032 | 7 | 1,685
22C5 | . [11,503 | 2229 | N | 3,674 221E |00 | 11,593 | 0022 | “ | 3,186 002F | / |10,244| 2225 | || | 1,383
221E |00 |10,997| 2260 | # | 3,661 2211 |>°]11,062| 2200 |V |2,920 2202 | 0 | 10,157 | 2113 | £ | 1,123

90 (Raw) 90 (Sig.) 91 (Raw) 91 (Sig.) 92 (Raw) 92 (Sig.)
Ucode|Op| Freq |Ucode|Op| Freq Ucode|Op| Freq |Ucode|Op| Freq Ucode|Op| Freq |Ucode|Op| Freq
003D | = [149,448| 2265 | > |23,011 002D | — (137,337 2265 | > |16,936 002D | — |165,483| 2223 | | |24,467
2061 130,416| 2026 . 117,062 002C | , [129,137] 2223 | (14,831 003D | = |139,247] 2113 | ¢ (22,235
002C | , (123,800 22C5 | . |11,015 003D | = |129,077| 222B | [ |13,620 2061 125,939 2265 | > |21,077
002D | — [105,650 02C6 | ~ | 9,594 2061 112,419| 02C6 | ~ [10,979 002B | + |103,935| 2026 |...|11,054
002B | + | 80,442 | 02C9 9,192 002B | + |109,282| 2032 | / |9,312 002C | , |93,449| 02C6 | ~ | 7,011
2208 | 3 | 57,019 | 2223 | | | 6,203 2208 | 5 |41,695| 22C5 | . |9,133 2264 | < {34,048 | 2032 | 7 |6,127
2264 | < 34,272 2229 | N | 5,988 2264 | < 139,908 | 2026 |...|8,775 2208 | > |28,847| 22C5 | . |5,327
002A | % | 26,304 | 222B f 5,125 221E |00 | 24,163 | 2113 | £ | 6,274 002F | / |25,689| 222B f 4,969
2265 | > {23,011 | 2282 | C |4,880 003C | < [ 18,842 | 20D7 | ~ | 5,082 2223 | | |24,467| 2229 | N |4,358
002F | / 20,424 | 222A | U | 4,576 002F | / 18,782 | 2229 | N |4,546 2113 | ¢ |22,235| 2260 | # | 3,326
2026 |...|17,062| 2113 | ¢ |4,155 2265 | > {16,936 | 224D | =< | 4,308 2265 | > | 21,077 | 2282 | C |2,779
2211 |>°116,700 | 2260 | # | 3,694 002A | * [ 16,658 | 02C9 | ~ | 3,951 003E | > 19,329 | 0021 | ! |2,568
003E | > | 14,896 | 232A | ) | 3,577 003E | > | 16,221 | 230B | | | 2,303 003C | < |16,908 | 02C9 | ~ | 2,505
003C | < | 14,602 | 2329 | ( |3,577 2223 | | |14,831| 230A | | | 2,303 2211 |>°116,613 | 222A | U | 2,358
22C5 | . [ 11,015 2286 | C | 3,508 222B f 13,620 | 0022 | “ | 2,104 002A | = [12,781| 0022 | “ | 2,316
2192 | — {10,780 | 2218 | o |3,273 02C6 | ~ | 10,979 | 222A | U | 1,945 221E |00 | 12,465 | 2207 | V [2,126
02C6 | © | 9,594 | 0022 | « |3,194 2192 | — {10,106 | 0023 | # | 1,945 2192 | — | 11,138 | 2299 || 2,021
22EF 9,300 | 002E | . |2,812 22EF |---| 9,728 | 2260 | # | 1,886 2026 |...|11,054 | 002E | . | 1,958
02C9 | ~ | 9,192 | 2200 | V | 1,960 2032 | 7 | 9,312 | 2218 | o | 1,886 02DC | 7 10,528 | 2295 | & | 1,789
221E | oo | 8,448 | 2032 | 7 | 1,930 2211 |>°1 9,153 | 2227 | A | 1,588 22EF 8,464 | 230B | | | 1,663
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93 (Raw) 93 (Sig.) 94 (Raw) 94 (Sig.)
Ucode|Op| Freq [Ucode Freq Ucode Freq |Ucode Freq
2061 131,681| 02C9 13,861 003D | = (149,341 2026 |...|16,073
002C | , |130,998| 2223 | | (13,736 2061 121,590| 2265 | > [13,223
003D | = (122,604 02C6 | ~ |12,030 002C | , |120,445| 02C6 | — (12,807
002D | — |105,514| 22C5 | . |11,833 002D | — |117,173| 2223 | | (11,276
002B | 4 |86,737 2026 |...|11,229 002B | 4 95,802 | 2229 | N | 7,973
2208 | > | 53,554 | 2265 | > (10,796 2208 | © | 47,576 | 2113 | £ | 7,466
2264 | < (25,963 | 222B | [ {9,969 002F | / 29,714 | 02C9 | ~ | 7,187
002A | % 16,834 O02E | . | 7,468 2264 | < 25,672 | 22C5 | . | 6,622
2202 | 0 | 16,453 | 2113 | £ | 6,654 2211 |3 |18,142| 222B | [ {6,073
02DC | 7 [ 15,777 2200 | V |4,928 2026 |...|16,073 | 222A | U | 6,047
003E | > | 15,436 | 2260 | # | 4,836 002A | * |14,258 | 2260 | # | 4,960
221E |00 | 15,167 | 2282 | C |4,620 2265 | > | 13,223 | 2124 | Z | 4,364
2192 | — | 14,766 | 2229 | N | 3,642 22EF |---[12,896 | 224D | =< | 4,358
22EF 14,248 [ 2032 | 7 | 3,379 02C6 | ~ | 12,807 | 2282 | C |3,514
02C9 | ~ | 13,861 | 232A | ) |3,104 221E |00 | 11,677 | 232A | ) | 3,166
2223 | | 13,736 2329 | ( | 3,104 2223 | | | 11,276 | 2329 | ( | 3,160
02C6 | ~ |12,030 | 2218 | o |2,717 2192 | — {10,923 | 2032 | 7 |2,870
2211 |>°(11,944| 2225 | || | 2,684 003E | > | 9,698 | 22A5 | L | 2,828
22C5 | . |11,833| 2216 2,644 003C | < | 9,625 | 220F |]]|2,812
002F | / |11,774] 0022 | “ | 2,625 02DC | 7 | 8,522 | 2295 | @ | 2,691

125

97 (Raw) 97 (Sig.)
Ucode|Op| Freq |Ucode Freq
003D | = |254,011| 222B 28,483
2061 186,226| 22C5 17,486
002B | 4 [135,749| 220F 8,833
002D | — [125,473 .
002C | , | 58,409 | 22EE | : |5,408
222B | [ |28,483| 2260 | # |4,867
002F | / |27,402| 02C6 | = | 4,687
22EF |--- 19,289 | 222A | U | 3,966
02DC | ~ | 19,109 | 2248 |~ |3,785
22C5 | . | 17,486 | 224D | < |2,884
2192 | — [17,126 | 2218 | o | 2,704
2264 | < |12,619| 2223 | | {2,343
2202 | © | 9,374 | 00B1 | & {1,802
220F || 8,833 | 2026 |...|1,622
2208 | o | 7,571 | 25B3 | A | 1,442
2211 |2 7,391 | 2265 | > | 1,442
221E |oo | 5,768 | 0024 | § | 1,442

. 25A1 | M| 1,261
22EE | : | 5,408 | 2219 | e | 1,081
003E | > | 5,228 | 223C | ~ | 901
2260 | # | 4,867 | 232A | ) | 721




Appendix E

Portion of Unique Expressions

Note:
The tables given in the following pages give the number of subexpressions, number of distinct
subexpressions and the percentage of distinct subexpressions sorted by size in each subject

classification.
00
Sz # of|# of|% of]
subexpr|dist.|dist.
all 11843| 3700 31
2 5394 965| 17
3 2539 681| 26
4 1402 498| 35
5 766| 342 44
6 393| 203| 51
7 351| 208 59
8 172 117| 68
9 113| 95| 84
10 84| 71| 84
11 70 59| 84
12 51| 44| 86
13 70| 53| 75
14 43| 34| 79
15 34| 23| 67
06

Sz # of| # of|% of]
subexpr| dist.|dist.
all| 202473|45629 22
2| 106855 8352 7
3 41626| 8408| 20
4 17987 6496 36
5 11830| 5102| 43
6 4692| 2711 57
7 4650| 2587 55
8 2315| 1562| 67
9 2116| 1487 70
10 1319| 1016| 77
11 1476 1034| 70
12 796| 665 83
13 802| 646| 80
14 531| 450 84
15 594| 489 82

01

Sz # of|# of|% of]

subexpr|dist.|dist.
all 28436| 8267 29
2 15941| 2236 14
3 5432| 1676| 30
4 2560( 1116| 43
5 1456 819 56
6 645 440 68
7 559| 371| 66
8 294| 230[ 78
9 245| 186 75
10 199| 161 80
11 140 124| 88
12 88| 79| 89
13 102 91 89
14 62| 56| 90
15 71| 61| 85

08

Sz # of| # of|% of]

subexpr| dist.|dist.
all 58407|13311| 22
2 31598| 3094 9
3 11881| 2706| 22
4 5412| 1900 35
5 3111| 1375 44
6 1664| 793 47
7 1135 668 58
8 588| 397| 67
9 454| 285| 62
10 303 217 71
11 294 225| 76
12 226| 159 70
13 193| 152 78
14 143 123| 86
15 191| 147 76

126

03 05

Sz # of| # of|% of] Sz # of| # of|% of]

subexpr| dist.|dist. subexpr| dist.|dist.
all| 318000|58555| 18 all| 1862590(369073| 19
2| 169302(10612 6 2| 846825 30741 3
3 63952(11868| 18 3| 388504 52277 13
4 31485| 8850 28 4| 189381 50200 26
5 16688| 6377 38 5| 135513| 44828| 33
6 9726| 4035 41 6 59826| 29245| 48
7 6271| 3258 51 7 57847| 27343 47
8 3878| 2082 53 8 30436| 17307| 56
9 3395| 1887 55 9 26467| 16120| 60
10 2196( 1255 57 10 16469| 10822| 65
11 1977 1222| 61 11 15243| 10217| 67
12 1229 798| 64 12 10447 7446 71
13 1049 782 74 13 9488| 6950 73
14 868| 652| 75 14 6915 5208 75
15 776| 577 74 15 6824| 5170 75

11 12

Sz # of| # of|% of] Sz # of| # of|% of]

subexpr| dist.|dist. subexpr| dist.|dist.
all| 2436305|480023| 19 all| 196947|41977 21
2| 1118829| 39729 3 2| 102567 8119 7
3| 513041 73095 14 3 43437| 8093 18
4| 253320| 69937 27 4 18223| 6528 35
5| 169908 59286| 34 5 10856| 4742| 43
6 87256 42085 48 6 5503| 2919| 53
7 68645| 34438| 50 7 4208| 2288 54
8 40907| 23445| 57 8 2468| 1536 62
9 33558| 19803| 59 9 1821] 1242 68
10 22060| 14254 64 10 1105 806| 72
11 18614| 12562| 67 11 1033| 749 72
12 13216 9341 70 12 751| 525| 69
13 11692 8430| 72 13 617| 523 84
14 8690 6533 75 14 475 389| 81
15 7857| 5969| 75 15 531 414 77




13 14 15 16
Sz # of] # of|% of] Sz # of] # of|% of] Sz # of] # of|% of] Sz # of| # of|% of]
subexpr| dist.|dist. subexpr| dist.|dist. subexpr| dist.|dist. subexpr| dist.|dist.
all| 1039393[192090| 18 all| 4522610(725655| 16 all| 439662101211 23 all| 1649805(260423| 15
2| 536897 24376 4 2| 2402297| 61517 2 2| 206652| 12918 6 2| 874555| 32074 3
3| 212744| 34047 16 3| 915675[130366| 14 3 86325 15832 18 3| 337625 48174| 14
4 95437| 29173| 30 4| 414842|114617| 27 4 42989| 13917| 32 4| 154082| 39547 25
5 66957| 23628| 35 5| 264017 92164 34 5 29849| 11231 37 5 93883| 30963| 32
6 28293| 14255 50 6| 128567| 61016| 47 6 14412| 7298 50 6 43654| 19558 44
7 25251| 12683| 50 7 99130| 50431 50 7 13639 6738 49 7 35912| 16149 44
8 13060| 7756 59 8 56006 32733| 58 8 7506 4329 57 8 18284| 9952 54
9 11806 7061| 59 9 46563| 28156 60 9 6410| 3875| 60 9 15778| 8536 54
10 7124| 4762 66 10 29302 19200| 65 10 4075 2628 64 10 9029| 5641 62
11 6374| 4374| 68 11 24976| 17137 68 11 3746| 2468| 65 11 9035| 5582| 61
12 4124| 3081 74 12 16989| 12241 72 12 2629 1865 70 12 5990 3910 65
13 3776 2803 T4 13 15344| 11148 72 13 2243| 1712 76 13 5379 3635 67
14 2856| 2215 77 14 11173 8689 77 14 1564| 1232 78 14 3933| 2789 70
15 2797 2162 77 15 10607| 8219 77 15 1718 1301| 75 15 3719 2698 72

17 18 19 20
Sz # of| # of|% of] Sz # of| # of|% of] Sz # of| # of|% of] Sz # of| # of|% of]
subexpr| dist.|dist. subexpr| dist.|dist. subexpr| dist.|dist. subexpr| dist.|dist.
all| 1749051(322946| 18 all| 810047({158337| 19 all| 481175[94843| 19 all| 1856163|324378| 17
2| 848804| 30731 3 2| 429309| 24072 5 2| 246942(14648 5 2| 970495 36625 3
3| 364957| 50927 13 3| 170158| 31612 18 3| 101170|18158| 17 3| 379027 59620 15
4| 166260 44673| 26 4 75745 23925| 31 4 46196(14153| 30 4| 181108 50609 27
5| 110973 36607 32 5 44467| 18032 40 5 29341|11286| 38 5| 105998| 39277 37
6 53258| 24576| 46 6 20933| 11088| 52 6 13962 6855 49 6 53583| 25492| 47
7 48013| 21814 45 7 17232| 9227 53 7 10946 5673| 51 7 40846| 20820 50
8 24228| 13608| 56 8 9315 5722| 61 8 6122 3534 57 8 23194| 13470| 58
9 21520| 12121| 56 9 7283 4773| 65 9 5153| 3058| 59 9 18708| 11548 61
10 13258 8378| 63 10 4710 3368 71 10 3005| 2005 66 10 11708| 7767 66
11 12087 7546 62 11 4349 3109 71 11 2674| 1791 66 11 10256| 7176 69
12 8634| 6026/ 69 12 2898| 2210| 76 12 1803| 1354| 75 12 7035 5084| 72
13 7001| 5216 74 13 2636 2080 78 13 1647| 1237 75 13 6491 4762 73
14 5344| 4091 76 14 2061 1694 82 14 1064| 881 82 14 4757 3713|718
15 5326 4012| 75 15 1817 1529 84 15 948 770 81 15 4382| 3460 78

22 26 28 30
Sz # of] # of|% of] Sz # of| # of|% of] Sz # of| # of|% of] Sz # of| # of|% of]
subexpr| dist.|dist. subexpr| dist.|dist. subexpr| dist.|dist. subexpr| dist.|dist.
all| 1014177(194406| 19 all| 303108[59730| 19 all| 208336(50584| 24 all| 536639(116002| 21
2| 534766| 25317 4 2| 121118| 7255 5 2| 101720 7749 7 2| 259292| 13833 5
3| 201851| 35847 17 3 73541| 9245 12 3 42052| 8977 21 3| 110650 19626| 17
4 93329| 29214 31 4 27933| 7910 28 4 20726| 7399 35 4 53310| 16790 31
5 58367| 22158 37 5 26028| 6265 24 5 13106| 5566| 42 5 34725 13395 38
6 28584| 14550| 50 6 9451| 4034 42 6 6398| 3459 54 6 16955 8800| 51
7 22019| 11649 52 7 10500| 3823| 36 7 5559| 3024| 54 7 14014| 7645 54
8 13349| 8014 60 8 5204| 2596| 49 8 3244| 2111 65 8 7985 4934 61
9 10822 6797 62 9 4463| 2297 51 9 2785| 1858 66 9 6460 4160| 64
10 7407| 4888 65 10 3206| 1585 49 10 1709 1201| 70 10 4371 2925| 66
11 6276 4348 69 11 3028| 1623| 53 11 1641| 1218| 74 11 3973| 2810 70
12 4184 3126| 74 12 1842| 1044 56 12 1103| 807 73 12 2676 1977 73
13 3767 2855 75 13 1949| 1083| 55 13 1026| 780| 76 13 2448| 1844 75
14 2917 2273 77 14 1348 817 60 14 719| 609 84 14 1800| 1355| 75
15 2777 2061 74 15 1194| 769| 64 15 685/ 552 80 15 1811 1420f 78
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31 32 33 34
Sz # of| # of|% of] Sz # of| # of|% of] Sz # of| # of|% of] Sz # of| # of|% of]
subexpr| dist.|dist. subexpr| dist.|dist. subexpr| dist.|dist. subexpr| dist.|dist.
all| 127453|29714| 23 all| 1496259|273487| 18 all| 834116|192489( 23 alll 609107|127884| 20
2 59345| 4448 7 2| 770923| 29303 3 2| 333441 12602 3 2| 295024| 14099 4
3 26024| 4946| 19 3| 306450| 50190 16 3| 166488| 20875 12 3| 122912| 20851 16
4 13149| 4157 31 4| 143527| 42695 29 4 80932| 20830 25 4 58256| 17424| 29
5 8586 3178| 37 5 88272| 32926 37 5 64005| 20120 31 5 40076| 14483| 36
6 4602| 2129| 46 6 44007| 21255 48 6 31310| 14212 45 6 19398| 9619 49
7 3310 1772| 53 7 34914| 17778 50 7 29266| 13346 45 7 15659 8292| 52
8 2106 1243| 59 8 19655 11352 57 8 18059 9444 52 8 9715| 5562| 57
9 1737 1072 61 9 16097 9942| 61 9 15623 8700{ 55 9 8055| 4851| 60
10 1251 778| 62 10 10056 6723| 66 10 11083 6513| 58 10 5016| 3395 67
11 990[ 702| 70 11 8863| 6119| 69 11 9523| 5892| 61 11 4446| 3009| 67
12 705 513| 72 12 6038| 4418| 73 12 6973| 4634| 66 12 2975 2231 74
13 626 458| 73 13 5197| 3925| 75 13 6059 4188| 69 13 2843| 2137 75
14 501| 364| 72 14 4169 3158| 75 14 4812 3438| 71 14 2064| 1632 79
15 441 328| T4 15 3949 3042| 77 15 4290| 3177| T4 15 2156| 1641| 76
35 37 39 40
Sz # of| # of|% of] Sz # of| # of|% of] Sz # of| # of|% of] Sz # of| # of|% of]
subexpr| dist.|dist. subexpr| dist.|dist. subexpr| dist.|dist. subexpr| dist.|dist.
all| 1908150|363746 19 all| 1287500|250713| 19 all| 108701(27747| 25 all 44237[11560[ 26
2| 844311| 24032 2 2| 649444| 25929 3 2 49284 4368 8 2 18273| 1737 9
3| 398139 48962 12 3| 265330| 44121 16 3 23134| 4336| 18 3 9377 1625 17
4| 188363| 46826 24 4| 124020( 37456| 30 4 10717| 3653 34 4 4210| 1303| 30
5| 132814| 40389 30 5 76094| 29821| 39 5 7259( 2857 39 5 3143| 1144 36
6 73267 30059 41 6 39621| 20170 50 6 3541| 1842 52 6 1403| 663| 47
7 58787| 26036| 44 7 31732| 16625 52 7 3064| 1622 52 7 1745 712| 40
8 36283| 18593| 51 8 17795 10727 60 8 1789| 1064| 59 8 709 420| 59
9 28560| 15960| 55 9 14769 9528| 64 9 1549| 988| 63 9 890 478| 53
10 19930| 11894 59 10 9208| 6405| 69 10 1042 690 66 10 630[ 365| 57
11 16770 10287 61 11 8501| 5923| 69 11 889 622| 69 11 524 312| 59
12 12159| 8084| 66 12 5709 4281 74 12 592 471 79 12 279 196| 70
13 10811 7284| 67 13 5152| 3953| 76 13 593| 454| 76 13 320[ 219| 68
14 8407| 5883 69 14 3699 2929| 79 14 391 315 80 14 2121 169 79
15 7056 5268| 74 15 3624| 2945| 81 15 420| 347 82 15 201| 148| 73
41 42 43 44
Sz # of| # of|% of] Sz # of| # of|% of] Sz # of| # of|% of] Sz # of| # of|% of]
subexpr| dist.|dist. subexpr| dist.|dist. subexpr| dist.|dist. subexpr| dist.|dist.
all| 148347|37963| 25 all| 644234|136871| 21 all| 228780|51021| 22 all 76709|20608| 26
2 59219| 5244 8 2| 271905 12015 4 2| 117970| 8716 7 2 33026| 3387 10
3 36163| 6306 17 3| 134664| 19672 14 3 46674 9661 20 3 16716 3511 21
4 14723| 5118 34 4 70168| 18750| 26 4 22452| 7668| 34 4 8001| 2859 35
5 11910| 4306 36 5 49216 16082| 32 5 13341| 5497 41 5 6004| 2381 39
6 5129( 2587 50 6 25636| 11158 43 6 6860 3616 52 6 2796| 1441 51
7 4934| 2360 47 7 20148| 9512 47 7 5044| 2883 57 7 2556| 1342 52
8 2560 1567 61 8 13165 6968 52 8 3106 1967 63 8 1362| 820[ 60
9 2082 1269 60 9 10361 5859| 56 9 2241| 1594 71 9 1119 703| 62
10 1502| 1010| 67 10 7045\ 4314| 61 10 1555| 1121 72 10 720 495| 68
11 1372 934| 68 11 6230| 3790| 60 11 1359| 1017| 74 11 608| 433 71
12 922 645 69 12 4049| 2763 68 12 875 698 79 12 430[ 323| 75
13 774 591 76 13 3723| 2512| 67 13 847 662 T8 13 436 325 T4
14 566 454| 80 14 2943| 2059| 69 14 646/ 540 83 14 273| 220| 80
15 537 418 77 15 2461| 1803| 73 15 461 391 84 15 245 195 79
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45 46 47 49
Sz # of| # of|% of] Sz # of| # of|% of] Sz # of| # of|% of] Sz # of| # of|% of]
subexpr| dist.|dist. subexpr| dist.|dist. subexpr| dist.|dist. subexpr| dist.|dist.
all 59733|14903| 24 all| 2099361|370254| 17 all| 987717|197067| 19 all| 268967|56299| 20
2 26535 2487 9 2| 1045720| 31996 3 2| 480942| 20135 4 2| 134847| 7701 5
3 12999 2443| 18 3| 440471 62407 14 3| 206756| 33809 16 3 51382| 9277| 18
4 6219 1968| 31 4| 196980| 54287 27 4 95671| 28801 30 4 26086| 7657| 29
5 3992| 1605 40 5| 134053| 44409 33 5 64234| 22871 35 5 16320| 5982 36
6 2245 1017 45 6 60093| 28879 48 6 30748| 15024 48 6 8349| 3980 47
7 1809 883| 48 7 50673| 24713| 48 7 25359| 13125 51 7 6963| 3517 50
8 918| 572 62 8 28840| 16724 57 8 14521 8636 59 8 4075| 2283| 56
9 855 498| 58 9 24359| 14778 60 9 11819 7565| 64 9 3552| 2016 56
10 535 355| 66 10 16198| 10371| 64 10 7703| 5348| 69 10 2147| 1396 65
11 445| 340 76 11 14567 9596| 65 11 7186 4903| 68 11 1962| 1327 67
12 289 224| 77 12 9785| 6997 71 12 4637 3518 75 12 1377) 998 72
13 291 228 78 13 9086 6469| 71 13 4226| 3220 76 13 1337 955 71
14 241| 189 78 14 6517 4935 75 14 3077 2413| 78 14 919 718| 78
15 211 166| 78 15 6079| 4607| 75 15 2995\ 2335 77 15 820[ 649 79
51 52 53 54
Sz # of| # of|% of] Sz # of| # of|% of] Sz # of| # of|% of] Sz # of| # of|% of]
subexpr| dist.|dist. subexpr| dist.|dist. subexpr| dist.|dist. subexpr| dist.|dist.
all| 216262|47440 21 all| 504453|110157 21 all| 3138721|531007 16 all| 204266(43294| 21
2| 116429| 8772 7 2| 252853| 15632 6 2| 1665838 46274 2 2| 109773| 8035 7
3 40654| 8532| 20 3| 103264| 19414 18 3| 633323| 95458 15 3 43298| 8779 20
4 19967| 6632 33 4 47088| 15661| 33 4| 281609 79633| 28 4 19181| 6840 35
5 11493| 4761| 41 5 32669| 13157 40 5| 171690| 61013| 35 5 10577 4767 45
6 6009| 3099| 51 6 14529 7677| 52 6 88191| 41422 46 6 5146| 2869| 55
7 5165 2687 52 7 13260 7156 53 7 67424| 34432 51 7 4317| 2567| 59
8 2931| 1876 64 8 7121 4472 62 8 39140| 22774 58 8 2222| 1474 66
9 2222 1507 67 9 6013| 3975| 66 9 31173| 19657 63 9 2097| 1413| 67
10 1321) 989 T4 10 3522| 2536| T2 10 20482| 13539 66 10 1172 914 77
11 1580| 1141 72 11 3526 2557| 72 11 18933| 13134| 69 11 1134| 857 75
12 851 670 78 12 2190| 1651| 75 12 12887 9331 72 12 691| 558 80
13 868| 692 79 13 2082| 1683| 80 13 11647 8578 73 13 645/ 539 83
14 647 519 80 14 1538| 1264 82 14 8317| 6612 79 14 468 397 84
15 638 534| 83 15 1596 1294 81 15 7874 6358 80 15 403| 356| 88
55 57 58 60
Sz # of] # of|% of] Sz # of] # of|% of] Sz # of] # of|% of] Sz # of| # of|% of]
subexpr| dist.|dist. subexpr| dist.|dist. subexpr| dist.|dist. subexpr| dist.|dist.
all| 1030649|185183| 17 all| 2172445|359711| 16 all| 2037510|370375| 18 all| 1851446|395303| 21
2| 542867 25610 4 2| 1186409| 38504 3 2| 1014896| 33454 3 2| 786087 27052 3
3| 219890| 37086 16 3| 430258| 67858 15 3| 418103| 64046 15 3| 401098| 54548 13
4| 102926| 29315| 28 4| 199816| 55754 27 4| 193310| 53894 27 4| 197384| 53646 27
5 56552| 22594| 39 5| 118324| 44302 37 5| 124960| 43044 34 5| 137536| 47537 34
6 26862| 13749| 51 6 57715| 28650 49 6 65958| 29478| 44 6 67504 32914 48
7 21281| 11428| 53 7 44379| 23435| 52 7 51397| 24795 48 7 56675| 28791| 50
8 11825 7137 60 8 25286| 14951 59 8 30437| 16672 54 8 33828| 19793| 58
9 9222 5932| 64 9 19441| 12431 63 9 24115| 14324 59 9 29008| 17623| 60
10 5818 4009| 68 10 12655 8696| 68 10 16033 9954| 62 10 18872| 12398| 65
11 4903| 3463 70 11 11371 7891 69 11 13730 9176| 66 11 16915 11361 67
12 3540| 2663 75 12 7665| 5590| 72 12 9237 6623| 71 12 11835 8401| 70
13 2999 2303| 76 13 6853| 5147 75 13 8050| 5937 73 13 10548 7605 72
14 2200[ 1835| 83 14 5174| 4081| 78 14 6333| 4780| 75 14 7761| 5879 75
15 2058 1690| 82 15 4592| 3684 80 15 5587 4419 79 15 7454 5TT4| 77
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62 65 68 70
Sz # of| # of|% of] Sz # of| # of|% of] Sz # of| # of|% of] Sz # of| # of|% of]
subexpr| dist.|dist. subexpr| dist.|dist. subexpr| dist.|dist. subexpr| dist.|dist.
all| 185193|43859| 23 all| 296985|69848| 23 all| 313325|65383| 20 all| 19671439747 20
2 75994| 5621 7 2| 129185 9170 7 2| 15313410450 6 2| 102560 7088 6
3 39894| 6677| 16 3 64642|11395| 17 3 68068|11500| 16 3 41767| 7738| 18
4 20456| 5690| 27 4 29292| 9196| 31 4 28763| 9084| 31 4 16231 5290 32
5 14032| 4756 33 5 21498| 7649| 35 5 20235| 7360| 36 5 11623| 3865 33
6 7514| 3247| 43 6 11066| 5161 46 6 9416| 4603| 48 6 5798| 2646 45
7 5863| 2772 47 7 9752| 4547 46 7 8471| 4097 48 7 4224| 2206| 52
8 3745| 1966| 52 8 4844| 2889 59 8 4390| 2513| 57 8 2362| 1459 61
9 2993| 1666 55 9 4452| 2595 58 9 3850( 2323| 60 9 1866| 1190 63
10 2145 1267 59 10 2694| 1803| 66 10 2443| 1585 64 10 1290| 818| 63
11 1790| 1134 63 11 2437| 1615 66 11 2225| 1495 67 11 1033 716 69
12 1166 788| 67 12 1751| 1183 67 12 1435| 1034| 72 12 676 510 75
13 996/ 705 70 13 1705| 1188 69 13 1331 967 72 13 759 487 64
14 776 568 73 14 1142| 818 71 14 972 732| 75 14 492| 356| 72
15 699 547 78 15 1067| 807| 75 15 949 744| 78 15 516/ 388 75

74 76 78 80
Sz # of| # of|% of] Sz # of| # of|% of] Sz # of|# of|% of] Sz # of|# of|% of]
subexpr| dist.|dist. subexpr| dist.|dist. subexpr|dist.|dist. subexpr|dist.|dist.
all 93233|18617| 19 all| 133080(31649| 23 all 36885( 7929| 21 all 14462| 3881 26
2 44038| 2793 6 2 60530 4375 7 2 16723| 1456 8 2 6207| 773| 12
3 20256| 3226| 15 3 26130| 4904| 18 3 6487|1227 18 3 3161 591| 18
4 8986| 2387| 26 4 12711f 3917 30 4 3878| 924| 23 4 1476| 450 30
5 6401 1871 29 5 8950 3174 35 5 2344 760| 32 5 885 371| 41
6 2838| 1257 44 6 4655| 2145 46 6 1439| 580 40 6 539 243| 45
7 2445 1026 41 7 3981| 1888| 47 7 1412 509 36 7 492 202| 41
8 1138 666| 58 8 2361| 1313| 55 8 649 286| 44 8 243| 132 54
9 1309 686| 52 9 1869| 1117| 59 9 541| 249 46 9 226/ 119 52
10 643| 438| 68 10 1400 828| 59 10 366 180 49 10 138| 80| 57
11 609 396 65 11 1281| 754| 58 11 272 160 58 11 133| 84| 63
12 463| 326| 70 12 949 597 62 12 304 116| 38 12 97| 70| T2
13 376 278 73 13 983| 536| 54 13 283 102 36 13 77 55 71
14 297 217 73 14 703| 426| 60 14 221 87 39 14 53| 41| 77
15 243 193] 79 15 671 463| 69 15 196| 121 61 15 60| 51| 85

81 82 83 85
Sz # of] # of|% of] Sz # of] # of|% of] Sz # of| # of|% of] Sz # of|# of|% of]
subexpr| dist.|dist. subexpr| dist.|dist. subexpr| dist.|dist. subexpr|dist.|dist.
all| 1324939|261669| 19 all| 654358|147450[ 22 all 91597|22632| 24 all 14340| 3119 21
2| 645267 26159 4 2| 280792| 14765 5 2 46780| 4699| 10 2 7844| 716 9
3| 271697| 42515 15 3| 139709| 21527 15 3 19571 4442 22 3 2585 531| 20
4| 127325| 36653 28 4 69953| 20145 28 4 8700 3240 37 4 1324| 356 26
5 83392| 29547 35 5 48205 17197| 35 5 4821| 2140 44 5 563 244 43
6 41380| 19844| 47 6 23665| 11334 47 6 2569| 1329 51 6 362 182| 50
7 34405| 16886| 49 7 20361| 10157 49 7 2092| 1126/ 53 7 413| 165 39
8 19373| 11293| 58 8 11333 6594| 58 8 1141 754| 66 8 311 152| 48
9 16314 9727 59 9 10552 6137 58 9 915 625 68 9 144 90| 62
10 10465 6763| 64 10 6641| 4310| 64 10 625 423| 67 10 84| 56| 66
11 9634| 6058 62 11 5795| 3866| 66 11 531 360 67 11 92| 60| 65
12 6415 4574 71 12 4291| 2914| 67 12 349 256| 73 12 53| 40| 75
13 5479 4133| 75 13 3634| 2637 72 13 304| 247 81 13 61| 50f 81
14 4154| 3262 78 14 2594| 2020| 77 14 211| 186| 88 14 30| 25| 83
15 4163| 3151 75 15 2553| 1957 76 15 190| 160 84 15 30| 26| 86
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86

Sz # of|# of|% of]

subexpr|dist.|dist.
all 27273| 7618| 27
2 12269| 1377 11
3 5597| 1283 22
4 2833| 942| 33
5 1879 806| 42
6 966| 497| 51
7 780 434 55
8 480| 307| 63
9 376| 266 70
10 235| 169 71
11 182 134 73
12 135 99| 73
13 154/ 107| 69
14 89| 67| 75
15 145 97| 66

93

Sz # of| # of|% of]

subexpr| dist.|dist.
all| 160332|36494 22
2 77585| 5891 7
3 32764| 6194| 18
4 14983| 4688| 31
5 10427| 3625 34
6 4804| 2333| 48
7 3819| 1990 52
8 2261 1327 58
9 2027| 1217 60
10 1202| 819| 68
11 1186 780| 65
12 846 615 T2
13 815 569| 69
14 653| 463| 70
15 552 421| 76

90 91 92
Sz # of| # of|% of] Sz # of| # of|% of] Sz # of| # of|% of]
subexpr| dist.|dist. subexpr| dist.|dist. subexpr| dist.|dist.
all 92692|23401| 25 all 50991|14363| 28 all 48891(13028| 26
2 45193| 4489 9 2 21682| 2408 11 2 19702 2181 11
3 19166| 3994 20 3 10805 2208 20 3 11112| 2028 18
4 8948| 3073| 34 4 5882 1831 31 4 5585| 1690 30
5 5837| 2302 39 5 3165 1311 41 5 3774| 1446| 38
6 2718| 1417 52 6 1799 890 49 6 1843| 888| 48
7 2365| 1352 57 7 1353| 819 60 7 1420 704| 49
8 1269 871| 68 8 956 585| 61 8 907| 505 55
9 1222| 826 67 9 782 498| 63 9 707 463| 65
10 773 569 73 10 502| 354 70 10 449 308| 68
11 676 477 70 11 555 385 69 11 437 282 64
12 478 375 78 12 353| 247 69 12 326| 230 70
13 429 368| 85 13 315 252| 80 13 284 211| 74
14 298| 258 86 14 222| 187 84 14 197| 154 78
15 327 275 84 15 248 207| 83 15 191| 146 76
94 97
Sz # of| # of|% of] Sz # of|# of|% of]
subexpr| dist.|dist. subexpr|dist.|dist.
all| 190850|47707| 24 all 6478|2235 34
2 93298| 7647 8 2 3115| 545 17
3 37580| 7952| 21 3 1196| 436/ 36
4 18072 6404 35 4 624 276| 44
5 12738| 5315 41 5 388 183| 47
6 5865 3288 56 6 196| 110 56
7 5382| 2980 55 7 267 135 50
8 3057| 2034| 66 8 75| 55| 73
9 2517| 1668 66 9 76| 64| 84
10 1601| 1139 71 10 36| 31| 86
11 1541| 1152| 74 11 86| 60| 69
12 996 772 77 12 35| 23| 65
13 865/ 700 80 13 33| 27| 81
14 674 577 85 14 21| 14| 66
15 681| 565 82 15 45| 36| 80
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Appendix F

Common Expressions in
Classifications

Note:

The following tables list the popular expressions with their frequency in each Mathematical
Subject Classification (MSC2000). Each table contains expressions of a certain size. Please
see section 5.3.3 for our definition of expression size.

00 (General)

00 (Sz: 2)| | 00 (Sz: 3) 00 (Sz: 4) #00 (%ZX 5r)
# |Expr| | # | Expr | | # Expr o1 ‘215—)1
154] 2m | [136|m + 2] [136] (m +2) . 00 (Sz: 6)
99 | 2n | 162 |n+2| 53| (n+2)° | |19 2 7T Bt
‘]:
9 B 5T |k+1]129| keZ, 12| g1 2N —2m +1
T Z, 53 |n—11||27| (dee,n) 2
4| 2k |35 it1 || 24| ak_1 ||| SLES [T (2] 41
. 11| [BNORN]| [14|N —2m + 2
B3l(wy)|[33]i=1]|22| 2m—1 11| 2m—1 10 in
63 12 | |32 1 ||19] Py . 0| (r B)%m_z
57| V3 |30 |k=1|]18| lez, ||10] X 21
i=1 9| (RB)

53 dx 29 Mt 18 Vred 9 he 8 PP
52 st [|2005=1][18] ez |lolp=i g sigiesd

. 2%k . =n 6 [PZPZ"F].]
50 | € 24 J 171 2n—1 ] S 5
48 | m? 22 |n—1]| 14 |min —total 3 D) . (nfi;?:";)
46 | de ||21] 2 4| wtde ||g| 3
45 P |21 i1 1|13 s€Zy ||~| prthm
44 | 2* 20| reg || 13| lim, .o 7 B
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00 (Sz: 7)
# Expr .
(5 gy T 0 (Sz: 8) 0 (Sz: 9)
Expr
N—2m+1 # - Expr
91 R 6 (st Tn—T
9| pN-2mt2 sts res 3|[RO(BR)™ " B]
L 41 {P, P, ~-~Pn}2 2| j=1,7#10b
O AL 3 {(+3v3+m)) 2| (RIRQ|RR}
=-n— _ 2
6j=1j7#1||3 % 21 ylz) “y(@)
n—1 n+2)°+1 4
R 2 i=
o 1 3 -~y 2| alim
k+1 R
s| 5 |13 meRR |2 3o
=1 9 w 2 — 6 =¢.
n—1 _ n4-2I, 2 _ p2\2 _
5 % 2 (QE)2 +2 ; % y
5| p¥mee | (2] (PPl ucla el
4 [(e(i), 0(4))
0 (Sz: 11tolb)
# Expr
0 (Sz: 10) 7 (PP PiPiyy)
i Expr 5 [BN—MO(RB)MRN_M]
3 y(z+dx) — y(z) kt1
| el
2 e 4| [8(3+2v3)A— L*V3]
2 (@ Q%) 3| (Tl —ay)
2 (14 e"= +e*) 3 (Pic1P.PiPiya),
2 (Crn—1)sCrm) A
1 (Ztestzng’Ztestzng’ ”’ZtDEStlng) 2 '_11_1355
. stz , _’fﬁl
+
1| {dimV(we, C)|w e W} 2 >
1=1,1#b
2| 3mV3+ 4w +48V3
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0 (Sz: 16t020)

Expr

DN NN NTFR

—_

—_ = = =

cos (2t°—tp?) + 2t sin(2t® — tp?)

{TLU -+ bn, (n—l)u + bn—la e 760}
y(z+dz)—y(z)
(z4dx)—=z

{(cr),r@) s (Crnar)sCrm)) }

{(0o1),0) s (bo(2) () + + (bo(myw) }

c| 224+ 2cxdx+da? | — ca®

222 +2y —2L(x +y) + 22y + L?

(

+ (@=1)dn10)
[BN 2m+1RO( )2m 1RN 2m]
(d—1)°—

d(d—1+t2)
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01 (History and biography)

01 (Sz: 6)

Expr

oror on ot ot oot o Y |3k

(S x M, R)
(27T)—n/2
oL w|
(x17x27x3)
1— tq2x
1+ |I’j‘aj
\I]t"rT,t

Zp+q:2

z(x—1)

(a,b;9),

01 (Sz: 5)
# Expr
01 (5% 2)] [01 (Sz 3)| [ 0L (5= 4) || %] 2
# |Expr| | # | Expr | |# Expr 14 ﬁ
281 x4 105|n—11 52| Vyu j=1
264 —1 [| 90| & |40 Gy 13] (21, 2)
238| wo | |77 |k+1|(34] 1-2° ||12] ¥,
2301 2 || 75| AU | [32] 1—at "
188 @ | |55 |j=1||31] 1-2 || X4
157 R™ | | 54| st |27 Nyec 1| ve,
138 @y | |48 ] O™ | |25 W22 m
119|(z,y) | | 46 | ran | |24 1—ax 10 Z:Z:I
113 St 46 | x,z | |23 bs ¢ 9| t+7,t
111 2n 45 | n,k | 22| (x1,29) 9 i
99 | dz | |43 |geG||21| 1—af =
98 | z? ||42|i=1||20 P! 91 By - ,5]
96 | X. | |39 pez | [19] 1+22 8| ¢!
94 | N™ | |34 reg ||17| =1/m ||8] ||V =V
94 | ¥ | |34] 2,2 | [16](1+ ||lz[)?] | 8 0.
8| logw(t)
7 >
k=0
01 (Sz: 8)
01 (Sz: 7) i Expr 01 (Sz: 9)
# Expr 8| Ael[-T.T] # Expr
12| (ST, oTM) | |3 | (e A(fO)(@) | Iy, 7o)y
1] (2*(y) + z,9) | | 3| loswlatty) |14 " ro NeE)
10 (Q(t)7p<t)) 3 (Q(X’Oa;)F)x,z 3 ranD m an
9 (j:L...,TL) 3 Z 3 1_"”V_VI<:||CV
8 | UregsuppT v=rotl 3 (a,b;9), 7
7 2ds 3 [1[(vj,2) - w@)[| |3 (GraphU° WU~ A)
4] mo—a* () || 5 5* 2| Unfo(ea)}
41 a3 +n$§ m=N, 21 (aj(m),aj,(m))
4 a 3 o 2 [to — 0,to + 6]
4 Vo3 3 H(vj,:t)Z . w(x)H 2 y(@2) — y(21)
21 peN" u#0
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01 (Sz: 10)

Expr

O N W W W Wk~ |3k

log w(t)
14+¢2

{AA},\G[—T,T}
¢a1 ..... Qp—1

(ab .
y(e+dr) —y(x)
{()\—l—h)'jeih — )\V}
[(1=0n)0f « wl|

a*tl—1

a—1




1 (Sz: 11tolb)

1 (Sz: 16t020)

Expr

DN W W W wWw w w3k

[CEREEeAT
|+l 021w
(A(t:), DeA(t:))

ranL
ranD (\ranL

(ar,- -, q),
log w(z+ty)
1+t2

<{A>\})\e[—T,T] ’)‘)

98
FOélgl....-Oéﬁ

{bs4|]1 < s,t <n}

1+ 2]) Vi (@) - w(a)|

# Expr
311 —t¢*(a+b+q) +tg**(c+ d)
2 [@ sinu — (u, + ut)]
2 % aﬁl ce e m Oéﬁn
a4
2 (65,44 9)
2 grad,iufa — grady, f,
93
2 malgl....-aﬁn
y(z+dz)—y(x)
2 (z—l—d:c)—x
2 (ab‘J)
(e,d;q) otz
2 (@, f(2),0°f(2))1<|a)<r
2 (55559,
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03 (Mathematical logic and foundations)

03 (Sz: 2) | | 03 (Sz: 3) || 03 (Sz: 4)
# |Expr # | Expr # | Expr
4337 =1 | |1401] i+ 1| |221| Sy
1525 @1 | [ 956 |n+1||210| zi!
1496 | wy 773 |\n—1|200 Upp
1462 v 7721 1—1 (19325 +1
1309| E ||668 |m—1||175|(G,G")
1035 a; 623 | fin | [138] x;*
900 | 4 093 |1 = 130| Grs)
826 | x; 431 | k41| [129| 244
805 | iy 409 |2 e | [102\/m + 42
740 | ap 331 | E—1]189 | w1
699 | X; 329 l/m+1] |88 | z!
683 | =, 203 | R(S) | | 88 | pma1
678 | tp | | 237 |j+1]| |84 | x3°
676 | v 214 | f71 |82 yt
635 | ok 179 1m+2] |82 |2n+1
03 (Sz: 7) 03 (Sz: 8)
# Expr # Expr
86 ¢m+4z‘—4 54 (yﬂ";ﬂ)
69 vy, ...,V 52 yi_l.ffz-_l
62 Ormtai—2 42 e
32 Ui 30 ApY
29| (r,: v €pos(t))| [30|L +m +4i—1
28 Prmtai-1 27| [y(ip—1) + 1]
28| (17Genr) 26 (ci'e3?)
24] (bj— fij)j 22 Ty
24 Orm+ai—3 20 Czeﬁ1
23| h+di+ds 20 Aﬁ;’f;
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03 (Sz: 5)
# Expr
122 N2j+1
81 >
=1 03 (Sz: 6
| 2o+l || ( EX 3
0| M D
E\/ 186 | m + 4i — 4
67 | (S[0.071) | 1116 m + 4i — 2
A1 {ai = fid | o3| ot
n i—1
51 I 54| abm
=1 .
48 | (a; — fi) g; my2101+1
i—2
B Mo |48 [+ 4n — 4
4l 46 | m + 4i — 3
= 46 |m+4i—1
42 &0, Po
A1 11
i=1
39 | (Sch/S)
38 (Z’l,. .. ,xm)

03 (Sz: 9) 03 (Sz: 10)
+# Expr i Expr
36| vo,...,Vn_1 38 xz’—lyi__IQ_
30| Gremra1 | |20] ALY
18 . 20| ALY
18 x?m+4i—2 20 Ai:n"-l:;_l
16|  Orimidi2 16| A Y4a
15| do,d', 1,1 16| (v )"
14 [CLZ', bz]ml 14 02_2201_21>
14 AP 14| (zy;,2) 1
B3 QI (KX F) | 12| (yal)”




03 (Sz: 11tolb)

03 (Sz: 16t020)

Expr

# Expr
22 (cieiit)
14 (ZEigZ:ll)QO
13|[Fg{a} < Fg{y}]
12 Agi-l_-ii—Q
12 Apiiss
5| (el
1(2) Ag?%i?%rt
24t
10 (b;%ai)[ai,bi]mi
10 (¢m+4¢-2)q2_1

= e ot on ot o o o R

[(NS‘FHA)/_I] (q]X’n)GNQ\(O’O)
() "zl 7:)
(A5 2 ys)

(9, Io+ 2a71 3", g)

(1o + o' 1 1.€)
(21,8(22,8(---B (2p,2ps1) - - )))
mc(p), s 7jn—1(m6(p))

Q4i+3 ,,—X4i+3
Yit1 Tit2
212Dt
S p(z1)p(2D4+1)
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05 (Combinatorics)

05 (Sz: 5)
# Expr
752 S
nﬁo
05 (Sz 2) | [05 (5% 3) | [ 05 (52 4) | |P8| 2
# |Expr # | Expr || # | Expr n 05 (S7 6
15383 —1 | [9360|n—1] [693] p.p/ | |°%® 131 " ( é‘xpr)
8429 | 2n | |5225|i=1 1636 3, -, n
n>0 | 522 176[(d + 1)(g — 1
8023 | a1 | [4969|n +1||594| 20 — 1 Py i ( . Ja—1)
5745 | ar | [4659|k — 1| [514| —1/2 | 442 71,7 ALH(Fn)
5204 | iy | [4287)i—1||507| 2041|360 - 155 X
5077 | dj | |4235| i+ 1| [440| 2r + 1 j=1 66 e
4990 | x; | [3670] 2 413 |lim S 2
) 2 n—00 343 66 !
4200 | 2k | [2883]j=1]|365] 2k — 1 & o | e TP
3650 | wy | |2518| k41355 2"7' | |454 2’“: o it
3393 | S, ||2272| i, | [355] 2k +1 = - ;’sz—l
3346 | by | [2178)j—1||271| 2i =1 | |394| 3 o1 L
3207 | a; | |1841)r —1|[265 3, sl o3 dik+1
3141 | vy | |1793|m —1||253| 2 | |277| HJ =1 SX/du
2833 | Ay | |1776]i=0||242| ¢ | |277| Corna
270| (14 o(1))
255 a,b,c
251 | (21, -+ ,xp)
239 3
k=0
05 (Sz: 7
( é ) 05 (Sz: 8)
# Xpr # Expr 05 (SZ: 9)
12| 1<i,j<n D 7 Fxor
96 det p
164 a,b,e, f 1<h,t<n 39 g ki, Lk
141 I1 2\l <t,5<2nI3710p41,... p+q}
ol ]9 (kA Bia)| 35| s
( 27":_1{ n) 61 io, 2'17 io 33 qTi+Tj+Tk
119 > 48| (m/,r' k') | |29| ki,--- k=0
k=1 (n—1)
119] (X1, X0, - )| [PP] 6L, " ,Ebbjri—l ;
113] 1<ht<n ||41]| n(n—1)/2 T8 T
109 i 35| det 28| c—a(a+bg")
2 tsnigr 25 o i,
108 kZO gg , ajg,b | 125 (¢,a,q/a;q)
= i+ 45+
77 atk Lt



05 (Sz: 11tolb)

05 (Sz: 10)
# Expr
70 Xo b
49 p(i—l)’p(i—l)/
A1](132, kk — 1...4213,2341)
39 abe
V2/2
36 |
_\/5/2
34 (?0,2'1,2'2
98| ki, k= —00
27 A[(id-i‘ll)(q—l)
25 (¢,a,q9/a;9)

# Expr
72 g:g/e,f
37 5:§,€7f
29 nla"'7nk—120
28 >

k1, kp=—00
28 anw',nquo
27| ny, oo yng1 =0
27 >

ni, - ng_1=0
27 ziq" — xq"
27| (w1¢,p.t,a,b)
26 4307
523 Ay, -+ A, A,

05 (Sz: 16t020)

# Expr

37| w(B2), m(B1), ws, ..., wy
37 Xre(B2),m(B1)ws,....wze

27 z;q"i—x ;4"

25| ((B2), 7(B1), 7503; o, Wap)
200 X(r(B2).m(By) wseoze)

19 N

18| (ho, h1, hoi qo, 15 G2)
15 (PO X x0)
15]4; —i; 1 +ij0—ij5—1
15 (ijlbj/Qa"wjle_l)
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06 (Order, lattices, ordered algebraic structures)

06 (Sz: 5)
06 (Sz: 2 :
(82: 2) | 106 (Sz: 3) 06 (Sz: 4) # | Expr
7 |Expr| | # | Expr 2T T
# | Expr | |117] (21)*F
154 2k +1 | | 66| (9°9)" (5z: 6)
1176 a1 | |706|n + 1 E
. 110 (al,ag) 54 Al2 # Xpr
1143| = 53617+ 1 q+1 2FFI
. "o 01] > {0} " 62| 1(21)
819 | ij | |527] At = 51 > n
5 73| P, — A7) (R0
784 | U 505k — 1 i€l i=1 >{0}
660 | z | 41| k+1|| 6] 2 |30 @i | |24{(®°9) W)}
658 mn 47311 e 1 59 Viel 39 )‘/d/:u 20 (ab' o >ad/)
601 (_1) 327 Z] 55 (07 80) 38 [O7n+1] 20 (7717772,773)
A9 | e |36 AR, | 18] (—n)W
586 | p; 309 1y o ..
. 48 | ¢, L 34 1179 16 alt
562 | a; 308|i=1 12
. AT | @i 31| A, 16| v/ @a’
56]. CLQ 304 Zk 45 2 A23 v ki
504 | i | [191) wt || (%"pj) 29 g | [14] AL,
503 | (o) | 179 g+ 1| | 0 | B[22 %
T | [178]j+1 il a2
468 | 1 J+ 27 | (21 + vs
06 (Sz: 7) 06 (Sz: 8)
# Expr # Expr 06 (Sz: 9)
109 " 36] >, 103 i Expr
T ok 17| Sossene | |9 @y B)
69 |(M;P,1,J)| |16 Cas 13| ([0,n+1],d +1)
36| p=1,2.3 | |19 mi_172’3 101 (R", 0.bdd.) (g,
20| i=123 | 12| (R | |10 e
28 | (=" | 11 R0 <E<AY |9 (Ti, T @ Yi)
23 [ (B(n), m;p) gn—1 3 % Mg
22| (2.9, f(v)) 10 2z 8| <Py....P, >
20 5 9| (ziriey;) 7 (aa Abgi1)
k=0 =~ Tlken+1\(aJb
=i <llmiele) - deg()\)\—(l Ub)
19 1ol.....1 d=1
j=1



06 (Sz: 10) 06 (Sz: 11tolb)
# Expr #* Expr
18 (M; P' T, T) 19 (A; Bi,- -+, Ba)
4l (M:P.1.) 19 (8 atk)
11 (E;0.E; 1) 13 [Fo{z} < Fg{y}]
9 |u=(us,...,u,) € AP(s)| |12 (1, -+ Tm) 1
) RSP 12{{mreg — HMOD 4, mreg — Hilbs}
7 (EL*O*QM@) 11 (Fﬂl’ J” lilgf”% J”2)
6 ap\gp\S) 10 o,
5 (Ui, Us, - - Uyy) 10 Fi<F
b oS (@) f(z+a) 9 alls?
5 (n—k—1,1F1) 9 it
06 (Sz: 16t020)
# Expr
10 ZF’lgF"l
FL<F”g

9 (4 Q1,4 Qrrr, 24)

6 prrerk(Fy)+erk(Fy)

i) (1, 003 U, 005 Q115 200)

5 ({lo) Udt) U~ - - Ul)

i (S5 .o+

41 (((yvz)Ax) V ((2A(xVz))V(unz)) Av))

4 o(L,p) +o(L\{p},q)

4 (_1)U(L7p)+0(L\{p},q)

4 (f (1) f(@2) f(25) - - - f(ar))
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08 (General algebraic systems)

08 (Sz: 2) | |08 (Sz: 3)| |08 (Sz: 4)
# |Expr| | # |Expr| |# | Expr
1101| —1 | |355| Pol | |95 p*t?
541 | x4 228|n+ 1| |69 (z1,22)
335 | Ty 201|n — 1| 46| p!
322 | ay | |154|i—1]|45| C*F*
313 | z, 129|¢ =1 |41| Clo,
270 | Hy | [128|k+ 1| (38| zp—1
268 | p 118 f=1 | 38| po?
244 H2 107 | a + b 37 A1
240 [OW | 1102] % | (32| a;
216 | a; 100+ 1] 29| an_1
200 | Wy 9 |j+1]| |27 bF
194 | ny 97 |k —1] |26| p*tt
188 | p* 86 | Clo | |24| Cly,
187 | Wy || 73| Var | |24| s
177 | 4y 69 |n —i| |24| fE°
08 (Sz: 7) - 08 (SEZ‘ §)
Xpr
2#; ]\5:2/2 6| (Aau A llier )
13| Upws g arr b
0] X\ SX\AY||2)
10 ngz’gnf (z,... ,x,cl,.T. Cm)
10|(zVy=2zVz) g (mv(lav)% gb)l))
10[(xANy=1zAz2) pn ]: 9
o| 3 |4 ()
i=1 4 [cj,gi]_e”'
8 (ﬁWhWQ (T)) 4 [_thbth]q
8 (f(ZE) - f(y)) 4 nztler"
7 A, B, €, U 3 —qimji
]
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08 (Sz: 5)
# Expr
50 (xla an)
41| (ag,...,ax) 08 (Sz: 6)
k # Expr
39 21;[1 51 n,n',t
37 kil 26 pa-i-b—i
30| (z1,.mn) |22 Burws
27| (W(X),G) | 20| (B1,.--.5,)
27| a+b—i | (20| (Bi,.sB0,)
24| kL 19| la%d’, b]
23| limy__os | [18] (p**0p?)
23[(Ay, -, A) | |17] [a, b7V
22 Wl, W2 15 (Oélr . 7anf-)
21| (W(X), H) | |15] (e, )
21 (xlf © oy dn
| en
191 (m/,n)
08 (Sz: 10)
08 (Sz: 9) # Expr
# Expr 8 6@(‘;‘(1);50(‘/‘/2)
o] (aBF+aPh) |7 [[“b”q;’]]
i, Z'Z 7
91(Ug{a}, Ug{f}) sy
5| [ai, bf'b]]
9 X1 UYin 5 (=1)plr®)
9 Lf,n,n’,t LN
_ 41 lgici]”
9 (tn—l - 8n—1) v 21/(n+2)
81 (W), p(IW2) 4|p-1)"
6| o1 ||4] leped
6 p+r,q+70 4 M[ﬁFlk
> L n,n’ 4l
Lt 3 (Z%’Ai)
i=1




08 (Sz: 11tol5)

08 (Sz: 16t020)

Expr

Expr

s s s oo O 1 00 T3k

(Cll,. ey 1,X,A541 5. - - ,an)
(X1 x {c} x X"
<A‘?’“+---+A§k>
(X7 x {e;} x X7
[ Xi \ (Xi—1 UYi)|
(b, ....b,c1y. .. em)
[f(2VRh) V (f(z) +im)]

(kL] +R(}))
(xla'”,xn;ylauwym>

(A S f )

RN N W R O 00|k

(wU(al,. w1, X,A541 5. - - ,an))

(wU(al,. e Qi 1T A1 5 - ,an))a_

T

thp
(b,...,b,¢15.56m)

(by....b,c1y .oy Cm)y i

{reX:3y#2(f(z)=fy)}

({ar,m1), ..., {an, my,))
xCp”‘i‘lynp”‘i‘l 7 y]
{reA: e X\A(f(z)=f(y)}
(Aptgi it t,L)
HAn(Z)_lpnw - An(w)_lpn¢}}
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11 (Number theory)

11 (Sz: 5)
# Expr
1025
n=1
11 (Sz: 4 696
11 (Sz: 2) 11 (Sz: 3) m ( éxpg %0
# EXpI‘ # EXpl" 836 _1/2 463 Z
24147| —1 | |9121| o0 k=1 11 (Sz 6)
6380 | ay |[8296{n—1]|583] [ 23| 35 T o
5558 | 2n | |5405|n+1 — 414 3
. 0| 2n+1 149 m, W (k
5303 | @ | |4408|i = 256 anl 0 195 yn_sil)
4501 | 2® | 3902 k=1 | | ool 393 2 29| 7
3938 | 2k | |3117|j = M —o0 k=1 ol
1 365| 2n — 1 n 92 | (T,A, eq)
3584 | H' | 12479| 1/2 | |G 00 || 365 ; s |[C 4 1T
3234 | ay | |2361)p—1 |30 349 kZ_O c0 | izt <
2981 | ko | [1997)i+1 | |5 ot n -1 cl;{
2942 | a, ||1861|k = 2n 305 1 > ko,
2841 | 42 | [1850| k41 |21 2onse R T
4 311) 2k — 1 | | 283 | 1] 53 | (qzx/2)
2823 | a; | [1793|n =11 |on) "7 11
2720 | my | (1739) Qg | o gn_l 979 |n— s + 1
2684 | ¢* | |[1707|m —1 n
! 262) @y ||267] 1]
k’ozol
262 3
m=1
247 | %
=0
11 (Sz: 7)
E
i — 11 (Sz: 8)
= 61 i, i1, 12 # Expr
97 kZ_O 56 Do, 691 (u, v, W, 2, 9)
o1 53| (12, ,(2n — 1)?) | [P0 T
0 go 50 Dy o0 AG)
1 in+m—i—j| |48 (¢21/75),, 48 A(h);z)l(bg)’ v
68|  Grnd w4 (PeY, ) |3 i
T78 5T/2 37 Zzl km
66 Bl k
e 40 Tf2 35 — oo
64 =0 36 f / 25 (Fl (I‘,y), FQ(xuy»
7 psS,m ) 25| Y1, ,yn >0
61 IT 34|(2% - ,(2n—2)7)
dk=1
59| (=) 145




1 (Sz: 16t020)
# Expr
1 (SZ: 10) 1 (SZI 11t015) 25 (W(ﬁQ)v 71—(61)711]3) s 7w2f)
i Expr # Expr 241 2 e )eS N NN O L ged (1)1
50 (m; A; B «) 51 D Do’
Jm2 D12, q1°q2 20 X(7(82),7(81) w3 t30)
45 (4]{5 + 1) —1 45 ququ Dqi1q2 19 my ,z:,mn
34 i g
10,81,% 34 —new 1y yn=0
30 (A, q)mw(k) (4]5%25” L 16 sn_hz(/127...z{(2n—1)2)
30 [aosar, as, -] 32 1k et
25|11 <5 <m,(jp) =1| |3 Layesni-nvapne| |16 S”‘h(iz’,;'_’ﬁ?‘” )
25 tayp o Bl(a+ztata) | max (|F(X)], Jg(X), )
25 1<5<m,(j,p)=1 23 . n—o ]l max(l | X1, )
24| —2wn/oNlogN | [22|  FJOK/F}Y 12 S0, i, U, Yi, Xi, Xy
22 (' Do 19 Uno1pr-tn 12 (_(_S))(( °)
2 s 2—3s)
(aquykﬂy\)
11 _ O(azk)
12 (Field theory and polynomials)
265 | 2 (?EZ: 6)
Expr Xpr
N L e IS
12 (Sz: 2) 12 (Sz: 3) 12 (Sz: 4) 74 > 29 BIT .
# |Expr # | Expr # | Expr 79 [Z:]I. 928 (U_gi’)pﬂ
1094| =, | [414 | i=1]|239| Ngr g, 27| [Ni/w(d)]
762 | ij ||366|0—1||133] Nk ||53] > o5 #o
610 | ar ||355| T2 ||128) po! "0 o 1(713(22)1
50 | Ty || 325 a2 ||108] K, | |50 Zl 3| (o
575 | o || 311 | L/K | |101]| kp—y = 7
49| 2,n+1 _
519 | a; | |201] Q/Z | |91 (G.Q/7) 11191 (g-1)¢m|
44| KX 18|  K,.1/F
448 | @ | | 257 | EJF || 78| nay S 8 |1K1F . F
447 2 [ ]255 [ n4+1] 78] 2z |[40] X 8 4
429 | x5 || 249 | T3 ||63| 202 b Pl
23| F, ||248| T2 | |55 {a—1}|[38] X2 1; [Nfz/i(fg 1))}
40| Ty || 247 | T 4 - oo
5 For |15 T;ff} 350 m L/K | 17]  pm /K
371 | d,y 247 |rig, K| | 53| 2 31 v "d p
369 | i | [245 | K/F | |51] ans |5 >$;f 12 ((U% )@ pid)
g Bl
29 a,b,c 15 -
sRU
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12 (Sz: 7) 12 (Sz: 10)
# Expr 12 (Sz: 8) 12 (Sz: 9) # Expr
66 BZ%Z K # Expr i kEXpr - 13 sup
¢ 18] ik, ...k =0, -1
34 <O(W> 9 Q/Z) 23 BI;Z,K 15 |p|1//‘f'u(p_1) 10 bi,kl 777 kz
25 BT 18| (w] +aK +yL)| | v g 9| (—1)rinhr
1/ I;—l) 1/kv m 9 nit-+ng_1
24 |va_) 12 ‘[fiv]qv 13 i=0,u—1 g _qZ<t<Z
3 (4 g N @Demd [ 11| (ks /K) 7| (pylnee
99 il 1| (-1 10| (99(z,%)/0z)
2N 11 ;1 gn—1 1 9 1 I(y)-1 6 Loy L1y Lk
17| pe IS S 6| (@d+ i)
aclo,1 ny . e Np_1 Y
16 <Xa : Z/2> 10 i 8 | (52vY — Aty | | 6| [F()(C—2)"]
16 Al R < at 5| (p)YimmTh
e 10 (a, b )\) r J47]
15| 1/ky(p—1) | - Gul® g G
15 )it 91 (V1) Qidy) il 5 dyf
15 (fxofrid) || 9] (CexTor(o)) || 7| mit--odm = ah
14| {ay, -+ ,a,.) 9 [NKl/F<K1X)] 7| (mgmgyr, - my) | | O [2}51
Wl Negr o |9] (Aa0a) )T P g |[2], @m0
= m/(m—g— 51i=0,--,np—1
9 n(n—1)/2 5 » o
14 ;) 9 (®Ln ?/ 7| (Lis1/Fip) 5((dy +dg +d3 —2)
12 n(n2—1) . I Bl 71 (2. .(I;xi)_l,Ti) 5 (@f’lel(di))
12| (NgjrkoE) - OyleBA(p’l) 6 Pm,Ll/(K) X 4 |ai(x)|11)/(ga_;)ss
Tor 2 w)— n_n—
| [fifay oo o fal - (1_’2;&1;)5_7 6 (0 —1) Al (o—1)7"? !
11 Nk, 6 ny+otng=l 4 ( o )”O
Ij(a+8—-7+1) [(g—1)émq
12 (Sz: 11tol5)
# Expr 12 (Sz: 16t020)
16 (mb”"mk:z(q%li“’qk) # Expr
15 7](0_1) ’ 6 (wl,szz - wl7lw2,k)
15 o —1){n-1 5 it -Liteniol
11 (@+a5+7) 4 Ho2 i
3 sup 41{(2a,20) |a+ [ =1« ?f 0}
Tl 4 (w1 way — Wy W k)
8 G(k)(f) 4 (1 _qoal_Q7"' 71_(]”_1)
Ol 3| OLuci—Logs.)
7 <A3UV ~ H? <C(W)G, Q/z)) 3| (o -1y
7 (r,n; ll,...,lm) 3 (131,7‘_1]}2,”- 7T_lxn>
pr—i-1 (0_1)2"—2"*24-5—1
7 (Ni,/r (7)) 3 o]
7 (P)(g+2)/(m—g—l)
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13 (Commutative rings and algebras)

13 (Sz: 5)
# Expr
566 | (fi,---.fn)
13 (Sz: 2) | | 13 (Sz: 3) | |13 (Sz: 4) | |435
# |Expr|| # |Expr| | # | Expr
6929 —1 | [4160|n — 1] [264] "+
5899| x1 | 2890 =11 |223| ai;
3482| fi 2611(¢+ 11| |195| [,,—1

-

@
Il
—

329 Ty
284 ) 13 (Sz: 6)
203| Eaxtl # Expr

B
oy

5

3247| ay | [2522|n + 1] |187| @, | [19°| 101 O 17623 (}fbf%;?)))*
2454| ij | [2141|i—1||184| RV | |173] ] 69 [l""a n]
2371 z, ||1589|d —1]| [162|mn* =1 11,003
154 Tor; 65 | (2%y?2%)
2266 dy ||1115| 4,5 | [141| [9+! R d-1
2146| x; 1099k + 1| |137| c4—1 149 Z 16 ;L't,t—&-'l
2128| a; | |1038] reg | [133] iy R Y
2058 | 1 1016]7 = 131 dpoq | 148 Z 2 ]137 2,3
17511 a* || 898 | j+ 1] 131 (p,p') & 39 |(z .Y.L’.n_;.)R
1742 X, | | 887 |k —1]| [130| a,_1 | |134 3 L
1705| f, || 860 |i=0] 130|(k,K) =1
s ) 127 | (z1,. . .
1636| ®p | | 858 | Tor | [126] 24y (w1, )
19|
=1
99 D
=1
- 13 (S};ng 13 (Sz: 8) 13 (Sz: 9) 13 (Sz: 10)
E Expr
109] For . oom] | 12 Xpr #|  Expr # p

64] (d, A n+1), | [69] c—1,s+ L¢||0]] It
82 |m—-1,n—-1 m 72
53l m—1,n—1|159|1,qn—q—1] 16| (I*), 1,

0 ((d]fl,ii,'ﬁfgf) 53| di+dy+ds | (50| (Ey/H, By/H)| |16|(Sy=(f:.i€D)(0))

20 0 -~ 40 Ho,1,2,3 25 W 14| (ag, a1, az)
’Z’TZ P 1140 [@1,29,23,24] | |25 %d;? 13 Geo1,541t
66 ik 129 Siisen | |22| gt | |13]2m =120 -1
57 > 28| (dy + dg + d3) 20 0,1,n+1 12 *atll . ~afj
1=0 (QQ) %p n—p 12 Tor
26| P\, 19| QO ot ]

n\ [Pl ;
47 (CL + Db; ) 26 (I7xn>' - >xi+l) 18 SO(Q),P,YL—? 12 <D0 U UZ:1D1>

15 |dy + ... +d,
51 otnet | 5] B | I8 Lm A0+ 1] 112] (ImQppia)s
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13 (Sz: 11tol5)

13 (Sz: 16t020)

# Expr # Expr
44 dt..Fdn [qvit1]—1
LT L i 10 >

26| (m*t M + IFHIM) i
26| (M/I"M,N/J™N) 8 i=1,... . tj=1.. . t+1
26 (f1T1+---+{nTn+.f0) 7 (dv, ... dpy; ke, kn)
923 (921> 6 (2124, ToT4, 2123, ToT3)

meTqo] 6 ((e=1)r +p, (e=1)r" +7p)
19 ol ot 6| (M PR M
8| (—TZ,....fr, —T,Z)| | 6 (PP ... o Po)*
17((Tor;(M/I"M,N/J™N))| | 6 Qg i — i — 1
170 (—aydy — -+ — a,d,) 6 e e M
16 Py 6 | [e(A)? + e(A)I(A) +21(A) — e(A)]
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14 (Algebraic geometry)

14 (Sz: 5)
# Expr
1091
Z?l
14 (Sz: 4) 736 >
14 (Sz: 2) 14 (Sz: 3) Z | Expr 557 | (f i=1 /)
# [Expr| | # [Expr]| (606l 2n + 1 1ﬁ " 14 (Sz: 6)
48285 —1 | [11067|[n — 1 | ] 479
. E
wsr2| &0 | (10904 i 1| [570| (2:4) =l 27;; = ]\Zp(rE) 7
14855| 1 | | 8099 |n+1| |457| Tlier |a61| T 181
10262| H' | | 6538 | i+ 1| |452|(29 —2) i=1 (f1:/2.f5)
0874 | ij ||6320| L [|443|2n—1| 47| % 1751 (21,72,75)
8017 | ay || 5536 |i— 1| [415] 2k +1 it g; ?‘SH
8501 | ¢ ||4312 [k—1||376] —1/2 || 323 > 102 nortl
8250 | 2n || 3968 [k + 1] |352| (21,%2) St (e
8239 | Ox || 3653 | 4,5 ||327 P&Lﬁ 301 > 86 (X 79&/5)
6947 | 2 | [ 3402 |j=1| |320] P 0o T 83 (a%)
6927 | w, | [ 3029 |r—1| |31 Bt oS 80
6699 | a; ||2911 [d—1]| |309| (Ao,€0) n - X8
6679 | f1 2814 | 71 304| pPnt 282 ;) b
6288 | dy | 2623 | f | 1302 Zier || o4y |y ]
291( 2n — 2 .
233 S
230 11
=1
t
219 )
=1
14 (Sz: 7)
# Expr 14 (Sz: 8) . 14 (Sz: 10)
175 kE—1,k,1 # Expr 14 (S}; 9) # Expr
118 (cin,d k) | [64] (4 An+ 1), 171‘71&6 o 80| =T
Z? 7 7 7m Na r
17 (U x X)% | |64] (n1,n9,dy,ds) L0o bt 65 i1k
n-l 62| (x1,m9,23,%4) aA(z) AQ | diFdatds
i=1 (UxX)} 421 ¢ijkim
n+1 = 59 l,g,n—q—1 sl
100 Zl 62 <_7T! <V ®V>) 46 (a,b,c,d;z) 4l (uvf—l
= B r,m
9% | a,b,cd 61 (b—(?lJ))y 431 (a:n,dn+1) 39 Mg,/n
01 nil 55 M;’/;; 41 ea B.7 g2, 33 36 %
= 51 dy + do + ds 40 (1’ 3, d2) 30 OmO(UXX)2
72 lm—1.n—1 -1/2 39| gk, kn v
m ‘,n 50 DX/Y 36 (Zt ((Pl)n . An)) 30 Ci7j,k7l7m
71 Wity 48] m—-1,n—1 r 30| Le.p.gys
71 | k[v,. .. ,0m)
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14 (Sz: 11tol5)

14 (Sz: 16t020)

# Expr

o1 Dqiq2, Dq1go

45 jDQ1Q2,DQ1Q2
dit..tdy

44 Gtotin

34 (6,N;A1,...,AN)

32 (fvcplaala' . aa3d—1>

32 1)+—s?kq%38§,s§

plz—y

31 A B()

30 (™, ... ant®™)

26 Sp+51,q+82,53

26| (filh+ ...+ fuTh + fo)

# Expr
32 Sp+s‘f‘,q+s§,s§
gititkqy

22 . A0y 9zF L
16| (C.(Zer ((P1)")) /C(Zer (P1)" = A7)
15 (V. E3. Fr, Fs, Triv®)
14 Sp+5f,q+s§,s§
12 (Ug Q@ PxEr ® iy, U;‘)

3_)(1_s
12 (52(5—2)((5—3))
11 (s+nn+2s+ 1%
11 (n—s+2,n+3;2— 5107
11 (w' b

Xy Xy
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15 (Linear and multilinear algebra; matrix theory)

15 (Sz: b)
# Expr
280| [A,B]
N
15 (Sz: 2) 15 (Sz: 3) 15 (Sz: 4) 209 z:z1
# |Expr| | # |Expr| | # | Expr 164| (A+ B)
4353] —1 | [1563[n— 1| [172] C™™ 2
- " 140 ‘ 15 (Sz: 6)
2410| 4j | [1523] L ||162| I,,— A = 2T Bxpr
1706| a1 | [1354] i =1|[149| 2k+1 | [140| i, j=1 | 2
1502 i | |1043| =1 (148 —1/2 | [133] Al . |5, [ j”gf]
1312 A* || 747 | k—1]|132] Cm™» n ’
50| (X, X
1262| 2k | | 727 | 0,5 | [130] < 127 ; 19 (CO;; _2;)
1245| @ || 722 n+ 1| 130 iy | |19 (] 13| (1 P A
1173 2n || 666 | k+1||115] 2k —1 i i [IAT”B]T
1139 Ly || 578 |i—1 {109 drr | |108] ] 35| 7= .+ 1
1108| A, | [ 381 |m—1|[103| a;, j=i i ikaﬁ}T")
L071] @ | [372 =1 || 99| limeo | |100| 3° 33| A B
1011 AT | (371 | i+1][99| —3 k=1 5ol (A4 BY-
063 | B, || 364 | A | |84 |(1,+4)] |93 (1+0(1)) (A+5)
807 | Cy || 361 \k=1]|80| F™" |lq5| 1]
775 | Xy | 354 1/2 || 78| N =i
84 | (a1, -+ ,ay,)
k
82 3
j=1
15 (Sz: 10)
15 (Sz: 7) : # Expr
# Expr 7 15 (%Z 8) 15 (Sz: 9) 32| o01,...,0, €SN
132 1<i,j<n XD # Expr 98| (—1)"nN2
n Al 1<4,j<2n 28| ¢ — a(a+bqk) -1
50 I1 331 Xk o 95 (e) 23 <EZ)E(“ - ZI)
b= 28 n(n - 1)/2 ai_l’j_l n—2 21 (8' (O Oégk)
38 kl,"' ,km 21 (p_l_aj)(l_'_x) ) ) )
T 28 det 16 [p(X1, X5)]
3| 1—1,7-1 1<i,j<n 15| (B7,....07_,) (i)
34 | (p(A)I, — A)| |23 (2{;)2@ - zI) 13 i, j=1,--- N ||14 S
32 (A—kp(A)In) 21| (D—cA-B) | |13 (I—p+pu+azu)||13 1
-1 coj — -
29 T 18 = 13 (AAT—ATA) g (5w g
. a;—1 13 log q141 (@) (4)
i=0 15 yptlatl @ 192 Ay, oo Ay
20 | (z,dt,d¢) ||y 3 13| (6(n—1,n—1)) ’ (l_a’qzj)m’
28| ptLlg+l ||| TIP3l 0<ij<n—1 || 11 =
28 (n— 1,n— 1) 222 510 (Al —BlXC'l)
510|(n —2a—b—c+1)
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15 (Sz: 11tolb)

15 (Sz: 16t020)

=

Expr

4 Expr
32 Zol ..... 0sESN
23| (a1, yan: b,y by)
1
21 ot
20 1—7 S ];
15 (A~12BA7Y2)
15 (7:1,"' 77:s‘j17"' 7j8)
14 min
AT, Ay
13| [Co(Vig. ), Co(V, ¢, 1))
13 )
13 IT'(z) DL,

[
o W

~N J 00 0 © © © ©

(t17 e 7tn7 tn-i—la e 7tn+m)
(l—bch"/a)

(1—bc/a)
(l—cdq%/a)
 (1=cdfa)
T7'1~~~Zlflllll+l---lk
il---il—lilil-i—l---ik
We(01,. . .,05)(Iyn(a)) = J(a)Va € [n]
(l—bcq%/a)

(1—bc/a)

(J? = 2a:J + (@ +b7)1)
[Er (X+TM~S)Fg, |
(Ajs = Aja) 0072
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16 (Associative rings and algebras)

16 (Sz: 5)

# Expr

510 >

16 (Sz: 2) | [ 16 (Sz: 3) | | 16 (Sz: 4) i=1
# |Expr| | # |Expr|| # | Expr | |247 >

31000| —1 | [6172[n — 1| [280]2k +1 =0 16 (Sz: 6)
7066 | ij ||3835|n+1||273| PGL,| |241 3 # | Expr
5636 | a1 | [3642|i+ 1] [263] zpis i=1 11 (E(V)—cF)
4725 | ay | [2947|i=1] |237|2n+ 1] |190 > 62 | 1(21)%**!
3692 | ®, | 2007k — 1| |236] an-y | | o ]ﬁ; 62| TorF
3391 | 4 | |1883| a™' | [235| Ng/r PR g
3191 | op | [1874| Ext | |227| 3, | [140] > gg [Kbl,ga]
3L |y | 1791 )i — 1215 || ol g
3074 | @, | [1583) S| |208] Sat | |110 (;’_ qi{; S
2906 | ®p | |1516] 4.7 | 200 DB,sg | |17 (21241 42| (rn,8n,tn)
2772 | e | |1474|k+ 1] [198] A4, . 42 | Fs_ay
2665 | a; ||1397| 1 198| PRed | |117 3 42 | f—co— 0
2623 | H* | |1326]5 = 1| [192| ®,., 5! 42| A®2
2449 | 2n | [1214|i =0/ [185| aypy | |111] X2
2436 | er | [1042|j + 1| |181| Guw | |111 (_’“1:)%+1
108 D
=1
107|  0,1,0
16 (Sz: 7)
# Expr
W= Sflt =T 7 16 (?EZ §) 16 (Sz: 9) 16 (Sz: 10)
90 > *PL # Expr # Expr
iz 46| 2, e — 30 Ch
o1 38| (b1, bo: ) 59 l,qg,n—q—1 , 2,6:,€
80 ‘ 36 Z’ ’ 50| [n—m+1,--- n] 22 n—i1—iz—1
=1 "> p=123 (RO R - - @b Q)| |21| (ALsp,tryrmr)
75 > 99| o ktl=ntl | 1331 m4n4+0—k—1 ||20] C(g)N*Cl(g))
k=1 () 1130 2,6, ¢; 20 (n—{(q))/2
75 3 28 HdeF%Tg 27| (H;Ey,...,E,) 18 120
0] opn-p | |26 R0 | 07Tt G e
52| k1 k+2 | |25 (T80 o . 62,\5?1:1 15 SOO\/ N VS N
N—-1 25 Zz’e[o,p—l] 29 ( mm( [ ])) 14 (ul U 7z U )
51 2:231 24 S foreie; 4| (v—ce,w),,
46 holy
451 0,1,n+1
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16 (Sz: 16t020)
# Expr
16 (SZ 11t015) 15 (a(hdy)xoz(h)_l) 4 g_l
i e 13| (Jy @ JuEudy + JoE T, @ K,)
I A M B e
alhavy)ra .

o . 1] [k + e(k(B))]

94 ij>0 10 (a1, ag; by, by;cy,c2)
i 9|(c—=2+,C+—-,C+—,c+1-)
i+1 i+1 ’ ’ ’

21 (T, HS) 9 |(b+1+.C—+,C — +,c+2-)

201(Gylm.n). [”(‘%é D9 (et 24,04 1.0+ 4,04 14)

20 _1 n— q ) Z? Y

" ( Spl?qm_q—l 8 <(1—q)x — fi_q, (1—q)x + qz)

1 n—~£(q
18 (1,....d|1,....d) 8 S
16 ! 8 CRURQMRD° R
A A B° Be
7 (N . 1)aN71_mN71+mN—2
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17 (Nonassociative rings and algebras)

17 (Sz: 5)
# Expr
17 (Sz: 2) 17 (Sz: 3) 17 (Sz: 4) 7
# | Expr # |Expr| | # | Expr 440 z:zl
22414 —1 | |7714] 1 | |697| p,p’ | [289] ¢—q7! 17 (5% 6)
7450 | ij | [4455|n — 1| [642|2m + 1| |285| 2 — 29 7 Exor
5410 | ay | (3202041395 20 —1 | |273| d,i+1 |5 D
4 1 n 0l|r+s—2p
AT65 | a1 | |2676] ¢ 360) =5 | l9g5] 3 9| <
4340 |z | [2632|i=1]|344| [t;t7}] = s L
4310 | 2n | |2460| i — 1| |310| —n — 111250\ aiij || oo | %)
4108 | iy | 24550+ 11 |306| —1/2 | |239| ¢ —q¢ ' || g Biny
4085 |z | |2203|k+ 1| [300| 2k +1 | |195 znt || o <
4057 | ay | |2137| 0,5 | |281] 2n + 1 0 ®105,%
: 1901 > 76 | asas; ]
3817 | U, | [1700|k — 1] |223] ixps = 67| s
) - ' oo m~+n,0
3685 | i | |1526); 196 Yier | 184 3 66 | (21 70 05)
3284 | x4 11677+ 1] |186| a1 k=0 66 ’y
3088 | e, | |1144| mln | |181]@JO*| | 174|[gl(m|n)] bLP TP
2850 | 2m | |1054|j — 1| |179| &, 173| U™
2592 | 2k | |1032| ay | |177| K;' | |167| a,bc
154| i+1,i
147/ i,j =
1 : .
# Expr 7 Expr # Expr
164 a? b7 67 f 75 l 69 a:—l i—1
116 m + pln + ¢ (s A ve
12| gt 81 Yo s
02| gL | 46|70 s =) | 6 g H
95 o<( <iep| B o Lan-q-l
01 z'_—Sl_z' 3 43| gHO0)—e/24 51 (U(xp)wp, x,)
1 2| (wPG/G) | |48 apall
79 3 39| M(r+s—2p)| |48|(W°R--- QI R )
i= 1
7| abi o1 Tamm 142 (Uln)wn, 1)
M0<ij<d) 35| ay+ar+a gz
73 | [sl(n + 1|m)] 1T T 1|38 7
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17 (Sz: 11tol5)

17 (Sz: 16t020)

17 (Sz: 10)
# Expr
70 Xabe
49| pl=b pl-br
39 a(;al/;j
39 abc

€'z

26 / o
22 n—iq—iz—1
22 ay - Amp, by,
21 e[(lal-i-az-i-a:s)
21 (617€27€3;F)
20| (21,29, - - ,T7,m,5,p)

# Expr

72 iﬁajg

62 a14a7?;2i)
as;

60 Yaz;zs;j

45 “
aglaS,z

39 .
aga[l,z

37 e f

34 U

33| (a1 + az + as + aq)

33 e[(la1+a2+a:s+a4)

33| (@uep L(N))

# Expr
30 (wo, wy, w2, w3; 21, 22)
19 o,
15 4 —dj 1 +ij0—ij-3—1
15 (b 44 s -2 F )
14 (a; Bty g
13 (Jv®JvaJv+JvaJU®KU>
o o))
azl 0 Z2
i—2 " Ui+1
11 -
11 ilig! - i1 {0,
10 (L ge €79 )

157




18 (Category theory; homological algebra)

18 (Sz: b)
18 (Sz: 2) 18 (Sz: 3) 18 (Sz: 4) # Expr
# |Expr|| # |Expr||# | Expr 201 Fp2

12574 —1 | [2795[ n + 1| [344 wlj 153 > 18 (Sz: 6)
2337 | ij | |2773|n—1] |294| = Z]  Expr
2144 |(=1)| |1654| i+ 1 | |276| pro— IIfn+m—1| gz (X;px, R)
1804 | x4 1066| k — 1| {223 71'3_1 94 F}il 57| 4.7+ 1x
1602 | op | |1066| i — 1| |182) MM || 75§ 45| (a; — f),
1600 | Ho | | 986 | ie 1| |158] S, = 14| {a; — fi},
1584 | iy | | 876 | Ext | |149| (z1,2y) | | 70| LO* 44| (=)t
1324 | fy | 839 |i=1||145 [igou] | |67 Apds | igol
1247 | Ox | 822 [k+1| |43 [iar] || 67| gk | lggl /5 F,).
1207 | ar || 706 | d,5 | [138] [ig.c] | |66 |[(XiN(@)| |og] (4, 29.5)
1134 | f* || 632 f~' | |135|Homgs, | | 64 | q5xx 29| (fi.f>)""
1130 | X; || 609 | s~ | [132] o, 62 | [k, €] .
1081 | X, | |587|j+1] 131 (4,4) ||61|comoP||?8 <<f> ’<5>>

1007 | xo || 544 | ijk | [120] Zuy || 61| (proi)
986 | m | |520 |m—1]|119] =" | |59 | (14 ®ea)

59 | (h<7)
18 (S 7 18 (Sz: 8) _ 18 (Sz: 10)
# - 62| O i Expr 30 om
07 (U x X5 N NET N (e Jen
661 Lol B @ase ool (v v X | |14 S
66 (13", 3] 23 <<§>La <§>> 22 (_>i1+i2+i3 i=n"+1
: ol / .
65 [z_ll,all] 22 | iy tin+is | 22| (X x X:04,04) | |F4] (X EK’UQ’X’R)
B e o | @y@e)| 9] (o -ary) |12 S
58 3 21 | Cechusis of v | [18|(n —m +i,m — 1) 1? (((hgif)o%g)okb)
= 19| (X, VipyoR) | [16] @t | 1] (BueoeBr)
S50 1 (A @AIMD| | 16| L e yvvipyy | 16| 1 11| (((hosp)oif)o;9)
chKEXIC — —
48 | ((hoif)o;9) 16 |10 % K. x ¢ | | 16 Y 10| (ug x v X wy)
o oI V16 | (Hol(Zy ) 2) | | 16 > 10} (axaaas)
+lgl+ ! v v 0.
37| (=D 514( (3,5 =1,...3) ver" /oY 9 (yz'e eﬂ/yj)
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18 (Sz: 11t015) 18 (Sz: 16t020)
# Expr # Expr
28 (Oé(h,ﬂ’y),’ﬁ@(h)_l) 15 ((a(hdy)xa(h)_l) agh)
19 [ZL(E X)) 9[(c—2+,C+ —,C+—,c+1-)
16 (((hosp)oi—1f)oj-19) 9| (b+1+,C—+,C—+,c+2-)
15 i+ 1L+ 1Lk+1 9| (c+2+,C++,C++,c+14)
13 (07 0 (07 x 1)) 8 (/1,2 N1 N\ 1/ 2\
12|{mreg — HMOD 4, mreg — Hilb}| | § ((a(hﬂv)ma(h)_l) > g 1)
12 ((a, 1), (8,5)) 71 (&glb; (01,5), - .., (n,5n))
2 D iz 6 oy
12 (klp)"*vol (YY) 6 ((Qug™Ma(w)™) «f1)
12 20 5| (0o (8((aa(n)™) > 1))
19 (K-theory)
19 (Sz: 6)
# Expr

19(Sz: 5) | |97 ko

19 (Sz: 2) | [ 19 (Sz: 3) 19 (Sz: 4) ) Expr 54| Areng
# |Expr| [ # [Expr| | # [ Expr 5 50| (Co(T7X))
5825[ —1 | [2828[n — 1] [286] —1/2 = | 45] (Cr_c(2))
2011| Ko | |1783|n+1||242| Ngsp | |107| p/p+1 | |39 G-l
1481| 2n | |1001[i+1| {199 p" ' | [97| ¢hCS | |37] (..
1391 Co | [ 853 | 5 |[|154| 2n—1 | |81 | i+j—1 |34
1294 m 771 [i— 1| 140 (CX(G)) | | 71 |{modI}(G)| |34 S
1255 K. || 631 | Cr ||137] bY/2 71| 14D} ||33] ‘gorter
1025| @ || 617 [i=1]|124| kur || 5 30| (W(Endy))
946 | S? 532 |k+ 1| [119| 2n+1 foyur 99 (R <X f))
939 | 4j | 490 | 1/2 | |[118] (uq || 67| (14 Dg) ul X
033 | ay || 407 [k—1] |116] ch® || 66 |(X;N(G))| |28  Tmrq
917 | C* | | 372 |p—1||108] lim; o, | | 63 | (M;E,F) | |27 Ey

867 | C= || 364 | Col | [107| 2k+1 || 61| =™ 27| (14 D)™
866 | T+ | 350 [n—2|{90| (A, ,A) ||61|n+m+1]|26 (o0 —1)""
846 | K, | | 316 | p,q | | 89 |[KK**| |60 | kp—1 1126] S+
794 | Ky || 287] 97! | |85 |dimn | | 60 | (X34, B) [126] g
60 CthS 25 @UGP[JJC
25 T
23 2bmax{utj}
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19 (Sz: 7) 19 (Sz 8) 19 (Sz: 9)
# Expr # Expr # Expr
71 n+m—i—j 34 _Tk=Lmn 48R - Rh" R )
59 (ntm)~! 33 (‘G(X ), en®) | a7 (T2
58 tel,00) 22 n—1,p"—1 32 %
48 (—1)"m 22 WxpVim+7r) | |21 n4m—i—j+1
36 % 20 Cﬁ_g,n_g 20 Mg’(/f’}‘tl
35 m 20 ¢;131251d 19 Un_l,pn_l
34 5 8 B 9] fae) a()]
a=0 16 <D®h1®h2) 18 <‘§(2)(X) ChGS>
34 k—1,m,n 5 1—|—D2)_p/2 )
28 ar - (1+ 18 {A(V1)/A(V2)}
n=1 [ i ¢i] 16[(hM Q- Qh"Qx)
27 ; 15 e—s00(Qu 15 (1 —|—D(2))_1/2
24 (1+D2)" 15 1Y7[g1 14| (—=m+j—1,—))
23 a;??,;l 14 M {X{)Y) 14 M ;D(/ﬁ;; !
29 (1 + th)_l 14 (X, C”N®Eo 14 (Cn_g,n_g,l)
22 [1— prr(z)] 14| (Cwxrc(2)) | |13] (WxiV,m+7r),
21 (KCRT(A), KCRT(B)) 14 ezaﬁiiQ 13 (%m—ﬁ-l)_l
21| n—2n-2 13| (Cx(XO)@Ka) | [13] (1+k-1-k)
21 My 13 (14 2y 13 —(1+ D2V
20 Chgfm 12| Shoyis(SmCor(k)) 13 (B/In.’ M/In)
18 R 19| suvxpx7 |12l (Entiz L0
19 (Sz: 10)
# Expr
24| (Wh(ZG~)/Wh(ZH))
21 n—1p"t+1
16 (b'/2Tp'/2)° 19 (Sz: 11tol)
16 n—1pvt—1 # Expr
I I
13| (n)CHELs 19| Upipoip
2\1/4 18 ntm—i=j
13 e~ (140%) mie 41
(—nti—1,—i) 17 B
12 —2mi(jr+ky) s
11 (I1—e™1—¢Y) 14 nim_i—j
11 Vo-15(a)p—2 14| [GAS(R), GAS(R)]
10 chS5(f) + dw 14 U111
10|  (DE +1+2)7" 14| (A; ® As, B; ® Bo)
9 ZQEG: r(g)=x 12 1:5:1
8| (M xI*,8(M x I¥))
8 _|1 _ FtQ‘—l/q
8|  —i(kX—jY)/s
7 (EF[N(G); Ktop)
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19 (Sz: 16t020)

Expr

[SLING, BN EN BN RS

= e e e Ot

m,l m,[
Qe — %j41k
(Pao[Faq] - -- [gap—l]D‘lHDL a))
n—1,1
U

n—1,pn—1-1

b2 (paTpa) 0712

Zlgign
1<j<m
1<k<I

EG — Evcyc(G); L<_OO>(R?))

(diag(a,1,a™"), diag(b,b~",1), diag(c,1,c™"))
b2 (paTpn) b~/
(Uu‘/h 7Vk;617”' 7€k)

o—(1+07) _ 6—(1+D§)1/q
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20 (Group theory and generalizations)

20 (Sz: b)
# Expr
20 (Sz: 2) || 20 (Sz: 3) | | 20 (Sz: 4) | |318 i
# |Expr|| # |Expr || # | Expr ot
44524 —1 | [6848|n—1| [674] ;" | |304 I1 50 (57 6)
TIOL | @y | [5029) i+ 1| |402| i1 | |99 T;Z;Q 7 E;(pr
4680 | ay 113292\ i =1 11356) 2k + 1| |oy5)z x ) H) | [T86]m T 40 — 4
4363 | ij | [3194|n+1] 329 Aur | [9gs 7@2 s 182 N
4245 | mo | 12000 411321 ot | ol aub(R | 21| el
3597 | @i | (29770 =11290\20=2| | 136l (min.d) | |116 i
3327 | wp | 2620 K+ 1| |28} @t | sl 41 | oo "
3322 | iy | |2406| 4,5 | |279]|2n+1 "1 fin ot
3233 | 2n | |2315| Aut | |255| —1/2 g; Vs . 841 (X1, X5, Xs)
3026 | 2k | |2136| k—1] |234] ¢ 11 78 | (X5, X5,X4)
XuH k 75 -1
2821 | sy | [1755] ¢7' | [224| 2i+1 | [112| ] R
2672 | zo | [1749|m — 1| |219| b, il 72 ¥ )’(3’ ¥
2581 | ap | |1710| == | |212|2m — 1] |111 3 62 | (X4, X3,X1)
2482 | H, | |1311| ¢! | [209|2n —1 Tt
2478 | «a; | [1302]j=1|1]202| 2k —1] [110 21
110 (21, -+ ,xp)
06| UL,
20 (Sz: 7)
# Expr 20 (Sz: 8) 20 (Sz: 9)
186| (e,e,m+1) # Expr # Expr
160|2g — 2, 2g — 1| | 141 Cog—2, 2g-1 37 (27 bo(x)Chy)
86 Bt di—a 3 |—a—pB+~+0| 35 [¢V%qV?]
67 S S| (yah) 35 g3
kzzo 52 Yio1T; Mla+pB—-—v—-0+1
62 Ormtdi—2 51| (logTy —iml) | 33] (X x.™,Q))
57 Al g 2 48| e (o)\L 32 A
n-1 42 i 30| 2ky — 2k +1
59 Z:z:l 40 Ekl,---,km 29 q5a/2+4 -1
49 frorz 40 NFq4/Fq2 28 B —bg* 4]
48 1 ki, ko 35 —30141 28| 2ky +2ky — 1
48 | q—2q0+1



0 (Sz: 11tolb)

0 (Sz: 16t020)

0 (Sz: 10)
# Expr
38 Ty
38 (Pmrai—a) ™
30 q2k’2—2k1+1
28 q2k’1+2k2—1
23| 1logc@loga
21 q2k1—2k2+1
921 (a1+a2+a3)
20 (qk,qulk)
20 Am?iilz
20| (x1,32, - - ,x7,m,5,p)

4 Expr # EXPT
40| (x — a)_o‘_ﬁer(S 15 (( (h<‘7>x05 ) < g_l)
33| (a1 +as+as+as) | |13 [jwr( x{U o U))|
33| et g (& it 1)
30| BabcBCBcbaBA

12 (pla >pd‘ql> 7qd
29 (BachC’BcbaB_fll)k 1] Jlws(UP2r (Ux )8) |
28| a(hay)za(h) 11| |ws(UP27" (U 21)”)|
24| as+ar+ag+an | |11 w2 (U~ lx_r) U 3x’")H

(as+a7+ag+aio)

24 e 100 (ro,. oy Ths i, -y fke1)
23 erlogc@loga 9 (a2g—3a2g—2a29—lb)
22 el 9 | Qi + Qig1Vigr -+ Al
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22 (Topological groups, Lie groups)

164

22 (Sz: 5)
# | Expr
22 (Sz: 2) | [ 22 (Sz: 3) 22 (Sz: 4) | [415] (X : 7)
# |Expr # | Expr # | Expr 316 z”:
16403| —1 |[3866] 5 |[335] —1/2 i=1 22 (Sz: 6)
2269 | ij | [1603| n—1][193) 2041 | |37} 3 2T Expr
2235 | 2n | [1545|n+1 | [188] Pat! =t | T Ty
2069 | L* | |1532] i = 182|064 (153 = 63 E D
2041 | 2z | |1308| ¢! | |165| aic | [148] ab,e dr
1858 | @, | [879| 1/2 | |160| P ||134 ji; gg (Po Bopo)
1830 | ey | [837|j=1||156| 4 LI (QnTjilf P
1824 | O 1 739 | i1 | [154] apy, || o 3~ aal( _1)02_
1692 | 2 || 658 |(ox,0)| |150] 2nps =R p_m+; p
1553 | ay || 645 | k+ 1| |145) iy | |12\ FU(g)]] | 0 % d
1492 | wo | [ 630 | 4,5 ||144| wy' ||120| (K : €) 0 (_;J’_ 1)
1437 | X || 625 | k—1||140] Dop | 115 2| |0 ”(;( )
1355 | ey | | 613 ) p.q | 136 b, | |y30 $ e 2
1319 |(z,y)| | 607 | 1 131 | lim,, oo =
1200 | GL | | 554 | i —1| [128] S,, |[109| &f¢
107| e(R(O))
97 | 4,5 =1
22 (Sz: 10)
22 (Sz: 7) 22 (Sz: 8) 22 (Sz: 9) # Expr
# Expr 4 Expr # Expr 38 ;—)\Z ]
160 (YaE(ﬂ-@@)) 91 (aX,V(O')\,QD)) 48 )‘(h)7>‘(g)vv 41 o'n_}’l ’
104 p—1,q—1 76 Rp—1a—1 400 (Q: &: v) 98 (M/g{ )](\14_/?;/2)
97 | (MG, MGs) | |48(0X, V*(orp))| 37| Dretat | |59 (MoGleoGg)
64 | (0X,V(oy)) | |41 X5 s 28| Ay utw; 2n1
57 (A, VF(one)) | [40] +=(5)t ||28] (P:w:a) |19 2
44| v 139] A ABBy | (25| (0BT pER)| | g o
35 [ (A, VE(ox)) | |30[(0X,VE(arp)) | [24] (Wi @2 y) ia Jiaz,
35| arop | [as| o) 211 [¢'2.672] | 116] (U M wy U9ws)
34 R 28 wi, u lw; 20 (K : 522 )| |15 Cog, e
3L vmd (26 e | |17 e | (15| +a.q 4 20)
1] (AR(Y, E(m @ ¢)))




22 (Sz: 11tolb)

22 (Sz: 16t020)

# Expr
0 (ohr, )
33| (@pep+ L(A))
n—p
29 T (p-1)a—p'¥
26| (D, C™ (A, VF(or9)))
24 (2n1;p, q; 2n2)
20 (F7 C_W(A7 V+(O->\>()0)))
18 (A, 1% <a§3\i_p,gp>>
Mpan (R)
17 el Ne? — e A et
15 o
333

# Expr

15 <8X, vt (ﬁ;ﬁ By ,gp))
(=)0

12 s(s—1)(2—s) )

11 (s+n,n+%;s+‘§;l2)

11 [V—m-i-%p’ V—m-i-%p

11 (n—s+2,?;i-%;%—25;l2)

9 (1—8,5,5—8,)\)

9 <<Ra<sw(hr1a<s'rl%@) ‘N)
(s=3)(s-3)

9 s(s—1)

9 7’1,...,7‘1_1,]{3,7’l+1

O | (Flay - age1,a;))
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26 (Real functions)

26 (Sz: 3 26 (Sz: 4) m
26 (Sz: 2) #( Exp)r +# (Expr 2583 Z

2082| @, | |S008 1S L]0 Der |y | 3 26 (Sz 6)
1643 —1 | |2498] 3 357 (x,e;) = Z Expr
1810| ¢ | |HSHR AT (2:96) 1 1 50 i 149| | — il
1205| v Lit1 k=1 78| D=l

yi ||1116| [ P = Vi

1141| do o | |10] gls) | 364 14L, - nh g7 | gy,
1081 dt 1109|5 = 140 | lim,,, oo | | 362 | 1 S(Z/OS n | se 3aT+b
1005| @y | 10431k =11 1135 —1/2 |} 350 | 5 48 atsh
1004 f 1019z € F'| |105 lim,, i=1 47 Z
o || 745 | [a,0] | |103] .. 325 | 4 ieh(m)
815\ pi || 744 | L 11102 Upn || 280 1<ica 41 (¢+1)
732 | ab] | [ 561 |n+1|]96| Spn ||278] (202) | |40 \/ f
0871 i [1539 i+ 1] |87 (w,e) | [239] (wiwy) || 40 ( M, — my)
685 | a; 520 | 1 o0 207 ", 97 e '
656 | f' | |50 1 83 _{O 207 | = 1<i<n
q ..
A7 | x| | g3 i 21| | 82| (0b—a)?| | 183 ij=1
042 = || 429 [b—al | 72| [(we)2 || 149 | |%i — &
137 N
k=1
6 (Sz: 7) 26 (Sz: 8) 6 (Sz 10)
# Expr # Expr :
el ? 26 (Sz: 9) i Hxpr
Z: n
240 Z:Zl 84 {f(t)dt” # Expr 90 Zl‘(zz, %)l
n b n J=
180 .2; -

I s (o) 36 Sen] s 5 )
161|1<i#j<n n— - 2
133]  1<izj<n gé Sk 39 2 65 Lier|®i— 2Z|

_n—Jl_ Zlﬁﬁéjﬁnz 99 {:H_l 1 59 Z”:

n m—=1m-=1L14p Qi Zg
B Z ] (Shed) | fremn

k=1 . ) ,

38 @ = ol |<$7y> - <33,€> <€> y>|

p(x) n 2 27 k=1,--,n—1 35 (Z |F . |2>

n 23 > 26 Titlipy ierlti =i
86 sz i=1 25 (t )\ ; —y; y) 28 Hm_Lm_Lp

=1 23| )is)=j (mod 1) ’ ’ 26| {—op(t,z;0,8)}
-6 > © 23| (e —y,y — ve) )

~ 22 <;|M ) 22 <(I)||Hm_1,k7pu|(l5 | 21 < | f(t)dt,e>

n—1 2 21| {Pe — z,x — ¢e a

(M—m) ) 0o
73 > 21 Mrm, 21| Sz, e
09| (hane |2 -¢(Y) =

166



26 (Sz: 11tolb)

26 (Sz: 16t020)

# Expr

65| (Cicrl®: = 6il)*

38 Yz, )
=1

38 Seilz, y:)
=1

39 (Zi%F|Fi_7i‘2)§

26 > 1w yi)
2,7=1

o ath

23 o
n—1

22 > 1Az
k=1 )
') 9 2

21 (zmx,em)
=1
i,j=1

20

Yi — >_DiY;
j=1

# Expr
27 <;pi$i, ;piyi>
24 'f(x) - ﬁfbf(ﬂdt
24| [{z,y) — Yieplwei)en )]
21 zi, Bib+ Pia, i
20 ‘(3779) - ZieF<x>el><€“ y>‘
16 z(z«n)
14 —at_ﬁ\x—é\ﬁ

. . )
14 ;(;I(Zia%)\)
14 S{p(S)f(S)g(S) dp(s)

)

12 z:@(yi,%)\)
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28 (Measure and integration)

168

28 (Sz: 5)
# Expr
131 (21, - ,2n)
28 (Sz: 4 -
28 (Sz: 2) | | 28 (Sz: 3) i ( Expg o Z=Zl
2;:&82 EXII)I 9?%7 EXpi 180 Lo " e
- n-— 101 | limy, o S
1071 x4 619 n+1 93 __f/Q > .2;
608 | x, | |611] 1 ||go| 4 3
298 | @9 607 i =1 73 xkj > "gl
576 | wo | |3701 E—=1 |\ gg|p —1|[9|2+E—s
S18 | (z,y)| 363 k+1 1| 68 |1im sup| | 44 znj
473 [071] 358 n — oo n—o0 k=1
130 | 2, 332| j=1 67 .M,‘ja 44 | log1/A
318 Ay 201 Z?J 61 Tig 40 Misa(C)
317 | 21 | [198|k — 0| | 56| §1/2 38 ioj
313 | —n | |190| L 55 | 2n 41 n=0
N
312\ 2n | \180\ n=1 || 51 |lim inf| | 37 >
310 | ay | |174] &k = T+l S
L 47 | D(x,¢) 37 ;
36 >
k=1
36 | |zo — 1]
28 (Sz: 7) 28 (Sz: 8) 28 (Sz: 9)
4 Expr # Expr 7] Expr
n—1 35 ]9— o
54 3 bt ; 23| miTo...TR 1
k=0 r122...Tn 14 t—l—h _ t
52| (21,22, sta) | 16| €2(logl)" | |14 fqg | (ng)
37 0,0 13| (r; e  Tor 3o
, (15, ---m5.)" | |13 MK 2 F)
29| (ry: v € pos(t))| |12 (ar, -5 an)| |19 1+¢
190 .., P
1 n_f)l 12 SEBT 12 1%_2—2%+7
SER, s—d
17 j;o 12 50011*100 12 s—1-¢
16 922K+ 10 u(fg) 111 ((t,s-1), g —Y)
n ke
16 Zﬁ 10| (2',¢,;) 1(1) n-1 2+§_51 9
15 3_1—5 10| ry,79,73 vl

28 (Sz: 6)

Expr

32
26
24
18
17
17
16
16
16

15

2_2k+3
g(t.h)

(K*,E}JL*,F*)
(GO r(C))
(t: = 1;)°
{-1,0,1}
(log )"
_22k+7
1+
Nn(f)(x)

28 (Sz: 10)

Expr

22
12

~N ~J 00 00 © © ©

u:clscg...xk,l

(gof.gof?--)

J(k)
(1 + ik)
(Rr, St | Cr)
(AWU BX (y7 AT))
(D(a', €5))

) -

X%, .., @

(U, Oéolp_l/QP)
1 1
2s—1-¢

1

1

2\ s—1-¢




28 (Sz: 16t020)

28 (Sz: 11tolb)

Expr

# Expr

26| (21,...,2n;myk,7y)
16 (21,5 20;m,7)
16|TRr(z1, ...y 20y my k)
14 I5.9(D(,€))

13 Tht1--Tn€G_k
13 Tht1...-Tp € Gn—kz
13 f(t+h})L—f(t)

12 uzlzz---xkﬂ()‘)

11| (nyxixe...xK_1;N)
10 V"fllgzi—lil)—Q

-3 0o|3k

= s s & Ot ot

g+ &5mi — &
w(l1 I J)
%(1112/)

> logpg
1

3o log 1/
1
log (£t )

w(B(z,Ar))

S () log 1/
g(;gﬂ\/m S [_pk7pk‘]
zoy/n— (1= IN2 ) S, (u)
3624+28—2
B2+33—2
(th—1, Tp—1, tg, dvg)
((b-R(i) — {rj: 1< j < 5))

Tt - Tpo1 € Gpop
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30 (Functions of a complex variable)

170

30 (Sz: b)
# Expr
T
0 (Sz: 4) 244 2
30 (5% 2) | [30 (5% 3) | L# | Expr | |180) 20
# | Expr # | Expr 253 | limy, o 176 i
6825 —1 | [2370[n — 1] |215] 1 |2 = 30 (57 0)
1181| = ||2189] L ||190] 5 s & B CA
1154| z | |1391|n+ 1] |182] —1,1 ~
0 + =1 561 (0,0,0,0,w0)
1146 &35 =1 180 —1/2 oo hdhg 0
1 J 147 > 45| igkafy
1068 =1 || 825 k=1 |14} @ = al
987 | o 667 | k—11|136|(1—75) 146 i 0| (A ﬂfzaykﬂ)
_ . 27 0, &,
956 | Z 665 | i =11 |19 I n=0 36| N(1/2)
910 | dt | |614 | 1/2 132 n=1 34| (1— gy
o |]123] Qb
792 aq 524 BZ —00 108 Z 33 a+y
761 | a2 509 |1 — 4| |118]| [—1,1] i=1 31 012/—51,1
743 | @, || 484 |k=0||117| My, | [106] 2k yk i
31| 2 || 458 |n—2||107| L [[04(RU {x}Q, )| [30] (1=5)
730 | St 421 {n=1 92 V3 84 (1 — ‘Z| )
723 | fu | [ 419 m—1] | g0 | y_ug || 76| @0 %
85 Zn>1 75
=0
73
k=1
0 (Sz: 7)
# Expr » 30 (Sz: 9)
37 TLZ/:Q # Expr 34| (D*, p(2)d*z) # Expr
=1 20| (0,1; H'(w®)) 31 "/22_1 17 Pkep—nlip/n]
36 (T7 97 P 1/}) 20 yl\;;l = 16 f(u)du
n—1 o1 n—_l 9 U—ug
35 > 20 > a1 ( Z)/ 14 1,1
Infi? m=1 k=1 29—2
35 Z 18 |wJ + .flfg( + yL 30 (Z =g+1,- ’n) 14 a(z)+a(z)*1
— o) m
33| - s 18 Dl 24 13 (aw—i—b)(cx+d)
1,n._.1, k 16 B — \@ b k= %k;ﬁ] 13|z + ay + Bz + 4t
32 16 B+ a\[y 17 ;HY(—1,0 12 —%)\,,m'ag
30 (i = 1J=1 15 ( U),u(v 7y) 17 kp—?[/)’fp/n] 11 {%b . on Figa!
(Z = n,_'l- 79) 15 G(Z) t(z) 1 15 xzfi | 11 1 _ Lﬁ - %
Ly v,




30 (Sz: 11tolb)

30 (Sz: 16t020)

# Expr

30 eV + gkgk

16| (w, 2521,y 2m)

14| (w — z,)THme
HP (af¢—2|)

13 1 ==

13| erAp + e

12 6—%)\,,7”;03

11| |vn(0,0) — 52

11| o435k —3

E—2
10| 14 cos 2=y

Expr

[E—
N~ wow oo L nEk

T1Y2 + Y122 + 21ta + 1120
ity + 1o + 21Y2 + Y122
(S (en, L)) (S (gn:Pr))
2+t + 22 —ay—a2—yz
o h(s—a)?—L(t—y)?

(T1Yy2 + Y12 — 21t9 — t122)

Wi o0
T129 + 2122 + Y1t + L1y
(81 — Ny — ll + 1)'([1 — 1)'

{ex(ve—vkp) + €k (U — Upp)}
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31 (Potential theory)

31 (Sz: b5)
. # Expr
31 (Sz: 2) | [ 31 (Sz 3) 31 (Sé' D | (1-A)"
# |Expr| | # | Expr #* XF ! 104 H%
Aor 11 [eos T 130[ Wte o fOO 31 (Sz: 6)
2
834 | @ | 271 n—1 |||} Bolo) s | | Expr
650 | dr | 1250) Lp ||| | |55|2+g—s||0|n Tt
479 | R | |160) i=1 || 0| B 43 ] (2, V) | 3T S
436 | L* | |155| o —y| | | (Lf(}:fi?)) 43s—1—¢| |og| ou
303 | B2 | [155] j=1 LR g0 | (2 ) o%
72 | limy, oo ’ 27 Wy
379 | ay || 10| k=1 || (& Ol 9
335 | (z) | |136] (z:0) || o (25, } i) = sochn
308 | ij | [126] 1—A S22 1139 =2 24| lim,_o40
280 | LP | |121| C° gg (B | 57 lgﬁ 24| =
284 | z; | |121] €% 2 gep n 29 dz’
23 | w | [115]n—oo| |92 T |1 X |50 (— iRy
260 | @, | 100 h? || 6L ]33 )1 <i<nl| (1] 2
246 | | 105 gy || (B(\x | |32 e=0+0
236 | V2 | [103] n=1 e x
56| Wb 20 3
k=1
32| 6,60
31 (Sz: 7) 31 (Sz: 8) 31 (Sz: 9) 31 (Sz: 10)
# Expr # Expr # Expr # Expr
39 | |n_a+2d 37 hmAggw_&v 27 Iy‘n—la+2d 14 5@%—71—2
37| AP 52—z | |15 LOO(/\Fer) 15 ‘1(;’_—;) 11| 2(n—a),3
271 [{Qu, u 13[ 6n==220 g (0, (t — 1) 10| 0z, - - 0z,
25| (M(4), 1) | 12| 2 14| B o| sistn2
21/ (Se0,U +T)| |12| V= ., | [13[(A\NK.OpA\K)| | 9| /" L(dx)
18] [|Vul? T 12 Lig alp-1)
6L20(R”) 11| 71, '2~_,jq 21+§—s 8 p—aq
L 0] G 12 Wilowe 8 | (u, a0™'2p)
15 s—1(—)§ 10 (%Vlgblﬂh) 12 siﬁg 8 k1 k;lQ k3
i 2 s+€ 177
15 ¢’ (2) 10 cha 11 2+é—s 7 2s—1-¢
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31 (Sz: 16t020)

31 (Sz: 11tolb)

Expr

, n bl;"' abm)
2 n—=2
1+B+ 2

2k

-1
1 —+ cos Wﬂ-

1
Q) 2@
w(l112J)
w(I112)

A
ZQGDQU(?QXCQQ (z)
ot
(a+26+2n+4), .
2s—1—d
s—1—¢
w(X?)

h(X?

(alj'.'

—

# Expr
s—1
1
7 <WZQ'CQ>‘Q’)
- w(h ')
w([lle)
6 {DhapD” naBTa, Ta}
) {Taa D,’AQED;\QETG,}
) {D”A‘IETa; D”A‘ZETa}
) AR g W
p'—1
5 ( [ E()() du(y)>
B(z,r) o
4 sh*Pgijaiat, — f
G 100G+ 1t o
Aoy 5=
1 (Locordyre@)
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32 (Several complex variables and analytic spaces)

32 (Sz: 5)
# | Expr
309 3
j=1
32(522) | [ [32020 | |2 =
# |Expr| | # |Expr| | # | Expr | |241|(z, f(2))
17895 —1 | [4068|n — 1] [340] 2n — 1 %
4486 | =1 | [3309| 1 339 (21,22) 192 ,20
4085 | 21 | 2628|i=1{[309| (Ao,c0) | | {73 Z
3206 2n 2488|n + 1 282 [to,Co] j=1
3031 | 4j | |2382|k+1]|267|29—2] 162 5L
2568 | o | |2363|7=1][263| 2n +11 5] 3
2400 | m | [1601|k —1||214| ™t &
2364 | H° | [1338|i+1||208| 4 144 Y
2321 | wo | 1241 1,0 | [201] @,y =1
2288 |z | 1239 p.g | |200|=log D | |}og Xkl
2279 fl 1176 0,1 200 hmn_m i=1
2139 | Ao | |1136{k=1] [195| —L,1 ||j24| 3>
2079 D1 1103 -1 193 wuu n_:ll1
2076 | 9 | |1089|j+1|[189| [T, | |123]
<3 116| S* x S?
2070 | 2 | [1088| Lmu | |167| & X
115 3
j=1
N
112 S
k=1
111 ¢, z,v
32 (Sz: 9
# Expr
32 (Sz: 7) 32 (Sz: 8) 51| (U(xp)wn, xy)
# Expr # Expr 42| (U(xy)wy, x1)
175 k— 1,k 1 | |38](S,04(—=log D))]| [36|r(1—0),h+1
109 i 33 wsTik=i 34| (D*, p(2)d?z)
7 al® 33 t,T,a,po n/2-1
v]
75 (Xf’n 3 Z) 29 lpj4-dny 31 kz::l
71| (a;n,d k) | |25 D1, P2, D3 (n—1)/2
59 | dn,..., i, | |24 (Zaza+2> 31 k;
59 ny,...,ny 23 Z1,R2,23,%4 -
o 30 £, b(t
38 |54 7k — 7| |22 1) x ey, || 2] (2500
57| Oue-s—n | |20 mr 281 Vy m
2n42 l2(h)
56 | k—1,k,2 | |20 e 98 22
m=l1(h)
27| 4,5, E; + E,

174

32 (Sz: 6)
# Expr
66 Zﬁ,u,p
64| p, X, G
62 (£E1,5172,5173)
59 HTLNXTLN
59 Hn1Xn1
57 A’kf’e
57 6k—3—n
56(0,0,0,0,wq)
55| g, PUQ
53 (0, o0)
32 (Sz: 10)
# Expr
65 Lk—lJi’,l
2
27| (Bi_;Nviss)
25| (V,F5,FTFY)
24 Zk_17k,2
3
21| (25,75 1+ [24])
20((z0: 21: -+ 2zn)
q
19 3
J=L1,3#3j0
L7 Tokpnlkp/n]
17 TfTian
16 fu)du

u—uqg




32 (Sz: 11tolb)

32 (Sz: 16t020)

# Expr
451 & + & + i +n3
36|c,z,v1 +v(c)+v
30 (ekvk + fekaﬁk)
27 (Xn—k - Xn—k—l)
27 A, %A/Ié,e
atr1—be
25 >
i=1
23 (nl — Nog, dl — dg)
22 (U(qn)wla qZ1)
22 (nw , dn , TLI, d/)
ary1—br
21 3
7j=1

# Expr

19] £ () + j1m+1) () + 0511 (5)

18 {ZEZ + QOZH_I, X + SO;-H_I}d

18 {ZEZ + QO?—H, X + SO;-H_I}

16 (20 = Dpo, -+, Zj—1 — Dj—1)

15 (V,Fy, FpLFS, Trivt)

13 T1Y2 + Y12 + thg + t1z2

13 J,’ltg + tixy + Z21Y2 + Y122

11 64(co§0M+C§sep)
sin“6,,sin“0

10 C(%W) g

(1+Fo)[ e s (1+F))
10 Yl

1;c,xz,v1+v(c)+v
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33 (Special functions)

33 (Sz: 5)
# | Expr
629
nfo
33 (52 2) | [33 (5= 3) | [ 33 (S=4) | 377 Il
# |Expr|| # |Expr|| # | Expr 369 °° 33 (Sz: 6)
10074 —1 | [3885] 1 |[390] —1/2 ,;0 # | Expr
4398 | 2n | |3128|n — 1| |382| ¢'" n o
21 145
3838 | ¢ | |2490|n+ 1] [333| ¢! 3 ;0 jgoo
2505 | a; | [2062|i=1|[304| 2n+1 2 o
308 89
2496 | x; | [1647|j =1 [267| ¢/? 131 k:z_oo
2243 | @y | [1358|k=1| |244| 20— 1 | |ogy| T] 6| 3
2121 | 2k | [1302|k — 1] [238| lim,, o0 j=1 o0
1960 | xo | [1292|k =0 |216] 20 —2 | |95 ﬁ 63| 4
1730 | Ky | [1213] 1/2 | [196] 241 k=l 57| L
1382 | 2z | [1039|k+1||191| 2k+1 | 251 3O 57 | (q2n/2)
1381 | z; | [1015|n =0] |181] 2,4 k=L 1156 | (z0,50,°)
1304 | || 936 | (g:q) | [181] by | |224HBT =148 | Matys,
1274 | @ | | 915 |j =0 |157| bo | [202] 3O 45 | ues
1266 | k; 810 | ¢~* | |157| (g;9), =l 42| grith
1262 | by | |803|i—1]|148]j = —ool| [168] (47 0")
163 >
n=1
141 o
140 14,
138 5=
33 (Sz: 7)

# Expr

101| a,b,c,d . 33 (Sz: 9)

101| (z(s), a,b) 33 (Sz: 8) # Expr 33 (Sz: 10)

96| I it e 73 AT 7+ Fxpr
i,jzl 17031 (x(s/;?i? b)i 5 46 (a’ b7 C7 d7 Z) 44 kl, ct 3 kT = —O0

r —a— [+ 30 L ,

86 H 49 det 41 g’_aB7 92 93 30 2Ii€7§l§17z-51
ij=1 1<i,j<n 37 Uy, Jom o1

6 |1<ij<n||48| (q=/7), |[35] ki-ooke=0 ||28) @

n 1 —ag?n"

74 I1 38| (woiyo.m) | |35 gz Y 28 %
k=1 35 sn(n—1) la+B—y—=0+1] |96|ky. -+ k), = —0c0
n+ n/9— I y vn

61| I 200 4% s ) 2| (a(t),a, V),
iii 29 Fns,m,P k=1 26 Yv,00m 5 Yn = 70

62 25 e 91 ("R 25| (q,a,9/a;q)y
j=0 24 qn(n—lj)/2 = 22| 2m+1lg+ 1 + 2

60 (a7k;?7p) 30| @, - ,2,=0

59
k=0 176




33 (Sz: 11tolb)

33 (Sz: 16t020)

+# Expr
45 ziq" — xiq"
43 >

K1, kp=—00
40 (SL’ i a)—a—ﬁ-‘r’y—i-&
31

k1, kr=0

30 Cr Uk + fé/kif\}/k
29 nla"'7nk—120
29 (20, v0,¥% 0
28 Enl,--wnk_lZO
27 nla"'?”k—lzo
27 >

n17~~~7nk,1:0
27| (x;¢,p,t,a,b)
26 >

E1yor k=00
25 (z(”_b), w2 g t)
25 Qg, 0y, (g, i3
22 ij]-—i-nj

Timi

21 (pta)(142)" 2
20 €0, €1, €2, €3

# Expr
45 zighi—a;q"
XTi—Tj
mi,,Mp
23
1, ,2p=0
20 wa1vP1»i1’fM2»P2»i2
20 fmhpl,tl? fm2yp27t2
mi,-,Mn
19
Y1, 7yn:k0
ziq"i—zjq"J
18 “
17 yig®i—y;q"i
Yi—Yj
14
—az;
13 1Yo + Y122 + 2ite + 1129
13 xltg + t15172 + 21Y2 + Y129
g(aqukay\)
11 0(azy)
11 al),
@/,
(cizeq™i),,
1 Gty
11 (ar71q7'72>n
b3---bar
11 7:1!7;2!"'in—1!<0->z’n,1
10 b1+b3+b4—a3—a4—a5
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34 (Ordinary differential equations)

34 (

w2
N

2 7)

Expr

46
43
41
40

38

35

35

32
30

371

=
=

ol
3|

U
o~

] N
I3
=y

=
3 —e
Lol
w

ol
I
o
~.
ol

Z17.-.

S
+
)

(]

I~
[l
_

]

8
|l
=}

—
|
S]

N
+ |
—

34 (Sz: 5)
# Expr
34 (Sz: 3) 178 ;
# | Expr 34 (Sz: 4) "%
285 1| [#] B | |16] 2
1230| n+1 | [478] —1/2 &
110
1098 n—1 | [282| [to,co) kZ::l
929 | k+1 | |279] L | 1110| o5
886 | 1/2 279 % O
. 109
sa | i=1 | [173] &
7241 =1 11172|~logD| [108| Y
704 | k—11|161|2n—2 n=1
590 | i4+1 | [160| e,é 105 —
538 k: = ]_45 (61,62) 98 2 +n047 I
124 | lim k=1
4 n—oo n
05 Of 122/ 2n— 1| 86 9
! 112| —-1/3 j=1
! of 104/ (zo.90) | | 76 |1 ‘T,‘L’pk)
373 [(k+1)| | 99 |lim, . | | 67 Zoézl
369 | i—1 66 el
65 to, iy
61
j=1
# Expr 7 Fxpr
B[ —a— Bty 1o —
67 (3 +52)
62| (kA Ba) ||51]  (W(ra)wn, )
40 Ho,1,2,3 50 (El{Ha E2/§I)
38| (03 Y0, Y1) 42| (G (a),w™"N)
38((S,04(—logD))| |42]  (U(x1)wy, 1)
25 %\I[;; 41 €7ngQa,g3
25 xo,zb 38 % + I;L]
24 Dy, p,0) 3 (a+f—y-0+1)
T 27 1,5, B+ E;
24 L—2+6 —9 _4j
23 1— 5_104_1 25 (G (CL), w )\)

178

34 (Sz: 6)
# Expr
03] L
56 xOJyOJyO
40| (z —1)"°
35(([0,1], IR™)

2m
34 m—+2
33 Ho,1,2
31 e~ T
28 6a-i-l/2
21 X
27 e_’?’\%

34 (Sz: 10)
# Expr
30 L£7B792793
27 (@i:lNYi(/SS

z—1\1-
16 (5=)
[N
15 &%m_l)
15V
15| ko, -+, kan—2
15 ($;930,(?J)0>yz)
m(B
13 (7).
12 7’(6’9) (6’9)
n(n+1)
11 (-1)" =




34 (Sz: 11tolb)

34 (Sz: 16t020)

# Expr # Expr
40 (ZL’ - a)_a_ﬁ+7+é 16 (wn(/g\(wn(z)azg)7 §(¢n(z)> Z))
29| (20,90,0%m) || 9 2pimie:
22| (Yn(z4+02), 24 A 2)| | 8 (1 + 8] (1 +n) (1 + k)7
22 (U(Qm)wh QZ1> 8 b1 + b3 + b4 —az — a4 — A5
21| (U(wimn)wi—1,vi1) | | 8 (a—%) + (2};392
;8 (U($i+(1l)_1§z‘j1, Tiy1) 8 by + b3 + by — as — ay — as
Ja—aT] 8 (Sats 5., (—10g Do)
19 (U(an)wTLJ an) 7 _ (—H) _ 27’L _ ln +m
—a—B+vy+4 H 301 32
17 (1 _ oz o 8l 7 272.(.2'¢27r1z
a o— e 7\'7/I_1
16 (%) e 7 (wb'“ y Wny 21, ,Zn;Q)
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35 (Partial differential equations)

35 (Sz: 5)
35 (Sz: 2) 35 (Sz: 3) 35 (Sz: 4) # | Expr
Z [Expr|| # | Expr || # | Expr | |776| (t,.)
19752 —1 | [10091] 5 | [2111] —1/2 | |534| 252
8098 | dr || 3442 |n—2||660 | & ||379 (5 )
5634 | t, || 3416 | n - 1| | 427 W;p 30| 3°
4735\ w0 | osa9 | [ || 397 | f =1
4628 | 0 0 o | lass| ¥
4607 | ij 2485 | n+1 || 394 | —3/2 =
4572 | wy | 12092 [ j=11]|358| & 252 -4
4183 | dt 2028 | 1 =1 352 | St 959 i
4142 | (tz) | | 1673 | k+1 || 340 | bz =
3599 | (x,t) | | 1447 | p—1 | 337 | BV 1) 239) 5
3420 | H! 1447 | K —1 || 299 | (4 R?)| (223 35
3346 | ds 1395 ||z —y|| | 283 |lim, o | |214]| 3,7 =1
3336 | R3 || 1254 | 1 258 | Hs~' | |197| H~:
3044 | [ 1165 | N — 1| | 243 | et 197 ”T‘l
o | |1143| 1,2 ||228| t—t ||192] -2
185| et
35 (Sz: 7) 35 (S7: 8) 35 (Sz: 9)
# Expr Z Fxpr # ;Epﬁpr
445 Z—tg ]9 ‘x|—(a+1)P+c 86 8;&
194 Z—ti 79 U fracn+2n—2 68 [to - 5, to + 5]
10| (¢, ¢ n) 75 Rp—1a—1 22 |af }M < No + 1o
9% | p—1,q—1 9 59 100€,1/2+¢
90 | —(a+ Dp+c| | L Sﬁng ) 5] osiw)
; 62/ S5 [ 139) LAQGR)
° zgzzl 53 P11 38 [-2,2]
75 J1,J220 521 (1 + i("‘ |l?)J|)1+“ 26 041
e H !
01w ) 36| r(1—o), h+1
69| (tairg) |l Phatvd Jizg) o,

35 (Sz: 6)
# Expr
199 e
192 %
176 (Qf; R?
154 212
144|  H;'?
135 (0f; R)
135|N — 2 —2a
125|  OP6,
122|  LFLE
106] 0,3+
35 (Sz: 10)
# Expr
93|  L*(Q; R?)
43 H_% (FO; R?’)
36| L*(Ri; RY)
877171
33 2
30 L2(Q; RY)
28 Hm—l,m—l,p
28 e27ri(x—y).§
26|{—op(t, x;0,8)}
26| (2,y, ¢\ p)
24| lup, |27V
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5 (Sz: 16t020)

5 (Sz: 11tol5)

Expr

o7
47
39
33
33
31
31
30
29
26

(0.7 H' ($: 1))
L2(0,T; H'(Q; R?))
(0, T ! (Q;R%))
L*(0,T; Hl(QO,R3)’)
\a|+u§No+uo+1
(Sn(t7,) (w,r) . aTN)
(0, T H3(QO§R3))
[Lrou'(t, ]
(147)
L2(0, T; H*(; RY))

# Expr
1,1 +e
32 (X o 5t0+5])
z—y—a; (t—s)
20{ (0.7 H-H (T 1))
(z—y—a;(t—s))Q
19 e M(t—s)
(:c—y—a_(t—s))2
19 o M(f—s)
18| 9gi(u1,emsUi1, Uit UN)
18 L _ kdm+tl 1
2 n n—i-él
14 —ot” 2 |x — ]2
12 (Uo—UQ,Ao—Ao,Al Al)
11 N17N27N3aH7L17L27L3

181




37 (Dynamical systems and ergodic theory)

182

37 (Sz: 5)
# | Expr
37 (Sz: 4) 266 >
=1
37 (Sz: 2) | [ 37 (Sw 3) | |# | ExPr | |198|1,p, ¢
# |Expr|| # | Expr 708 | limy, o0 &
357 | 4 |17 X
21058] —1 | [4846] n—1] | 07| i o] 37 (Sz: 6)
1 — n
S N NI O 2 0| 3 | [#] B
3353 | w | (3245) mt1 | | 270 (ﬂfllwi) = sl
3353 | o | [2519) k1| |22 1['_ A 50 21173 (1.0 )
2483 | (z,y)| [2082] k —1 1m2f—’<>0 = eg| K@
2192 | @y | (1992| i=1 ||q199| [ |[¥2] 35 <
1 : J 5" | |93 Zkem
2129 | S 1624| i+ 1 0 131 5 51 A’(k’)*
2042 | 2n | |1472| j = 1971w | 131 52 by
1986 | = | [1164|n — oo | 187 [lmieo| | g | &)\ OL) HEE
1929 | [0,1] | |1031] i—1 || 173 |lim sup = ig ITZW_I)
1777 |ty 1002 =0 ||165| —I ||i31] L
1737 | L2 || 916 | a! i & | |2 ME
157 27 S,+
1702 | dt || 855 | k= 156 | s | 125 WxT | [39[{=1,0,1}
1579 | 2o || 851 | j+1 | |55 | po-v | |[116]k L,m
* —1 0
1524 T 851 f 153 Ty 110 Z
5143| Gni1 kfo
109
=1
99 | Wy~
37 (Sz: 7)
# Expr
] 37 (Sz: 8) 37 (Sz: 9) 37 (Sz: 10)
) :
06 kz::() # Expr I Expr i Expr
w5 2| HFEY | 531 —o.t0 1 01| [18] ([o0].40.459)
j=0 42 f3.2k_2+1 46 (a7b7 C, d7 Z) 17 gE a’@% G d
TS 38 (1—ﬁM(|t\)) 29| (x ek F) | |15 G
=0 rn—1 28 Awi,uflwi 15 log 7 ()
87 a,b,c,d 36 > 22 L2(]071D Tlosr 4
N-1 =0 19|V, (i) | | 2| (52 22920)
75 3L (n=rywn) || oy T 14| LoLnLaLsLy
61 n=0 29| (to.q0,t1,q1) 22 14| (yaohayt)
(Eraze )| 98] wuTles |17 GE) | [14] NoN NN,
57 9 28] (w1 — 29w, 0) | |17 |v(E(N+1)+1)| |13| |FPX — F )|
=0 27| (2, u*TM/G) d 131 Snio
N ) 17 tz ’ I N, (1,82;..,1k)
o1 7Tl(7j ! 26 X0.3+e Zzzl g 11| {3l ,--- i
50 1,5+e€
48| (X, %)




37 (Sz: 16t020)

37 (Sz: 11tolb) # Expr
E 1,1 +e
i chr 2 Xy lsu
291 = (1= M) 2 | |16] (6 (G1n(2):2)), 5(0u(2), )
22 (¢n(Z+AZ)7 z+ A Z) A(t—s)—l—ftz(d?rw)dr
221 (tr,qut 14 e :
( k»qk, k+1>Qk+1) .
2L N (indanii2sin) | 14] Aft—s) + [2(0w)dr
21 (217227"'a2k—277'k’) 5 s
210 AN (irinin2sin) 11 LH(]SO\[ s1[x]0, 1)
B,N B,N 11 Tw|| ;1.
20 <Mt — M7 ) vhe
20 (f3'2k—2+1,..., 2k_1) 9 T1y... ,Tll_l, k’, Ti+1
7(B(z,r)) 1,— 142
19 —logr 9 [to —%ﬂfo +9]
19 (k,ko,l’o,w(zko k)) 8 (UO + U1 (U07a7)\7€)7 a, )‘7 6)
: 8 CIH'I;(UP(@)

—p—If (0= (x))

183




39 (Difference and functional equations)

184

39 (Sz: 5)
# | Expr
39 (Sz: 4) | |72| |[n],
39 (Sz: 2) | | 39 (Sz: 3) # 1 Expr | [65] 27,
# |Expr| | # | Expr 79 € n
2201 —1 | [562] n+1 || 76 Zq7>o 64 2 39 (52 6) 39 (%z. 7
416 |z | 405 n—1 | |71 | [zo-1) | |56] (zq.p) | [#]  Expr s XL
389 | a1 | 404 =1 |65 | wppy | lgo| + | & i; a, bd’f’d
1 " Zj >
I DN I A
Koy J= 57| Wan | 44| TJ 23| ez | |39 [1
203 | t, ||163| i= 50| wny N e I =i
285 | o, |19 k=1 | 47| 1 |ls7] o ||]; ¢"+11( ) ||2s5]  fan
268 | 3z | |145| k=1 || 47 | (o = (a1l | 1, ip| 7
2054 | p | [143] ¢ -1 @)\ s7] 4 19| »Y v
p 1 46 | 1limy, o0 g (—1)"W 17| (e +ily) 1
246 | = 143| =z 45 n—1 36 S 1o|(c - /\I)_l 16| (o —ily)~
240 Zo 140| k = 44 -1 =0 - 16 (ai — a'i—l)
236 | z; | [134|n —oo|| 45| o | |34 Himenor | [ 18] [L—a™l, | 6] T A
230 | Fy | 134 i—1 ool RV IS 17| (-1 .
1 L= 43 | 2mi¢ gt 15(1/k,(p — 1)
537 e — 0% | [30] 1},
30| UL,
28| a,b,c
39 (Sz: 8)
o Expr 39 (Sz: 9) 39 (Sz: 10)
24 Labed i Expr # Expr
]_3 (Ak/ - )\’lk/) 46 (CL, b7 C? d? Z) 17 'Y, a7 b7 Ca d
1o /K0 17| (k,z(k),u(k)) |]|13 sup
)[KU]‘I v 17| (In (v) + v'=1/F) =0l
2n+3 15 [p|/e D 11} (max (e, 1/€))
11 H p v " 10 loglxlogz
m=1 15 oo o8
11| |(g—1)émg] , [l 10 Oz, 02
13/ =0,---,u—1 F2
]-1 ((x17x227(:1yhy2)) 10 (A*E_lA ) 8 ((xl7"'7xn)l7(y17"‘7yn))
9 - n=n n v
11 q—1 9 Hn+1(0) i k‘l}f%ks A
7 (2 — n)omom
10 II dk
=14 8 ] 7 ki, ko, ks > 0
9 Pa,b,c,d




9 (Sz: 16t020)
9 (Sz: 11tolb) i Expr
# Expr 5| (k,z(k), u(k), Yo, ¥ (k + 1))
6—2P 1
1]_ :E(l ?CZ 5 (YL+1)!
v (4:9)% (Pip)5
10| (b, (k) r(k+1), 5) - V%
10{—A(In (v) + v~ 1/F) A @l
0 |(1—2v-2)(1— 20 1) 22127
O (@)% | |4 o, )
1ly, p)
9 A’Y; abed 4 k2 AF3 f(z)
9| (1+4,...1+1%) gZIM?ZI(@)
8 (/f,fc(/f)dfﬁ()/g +1)) | |4 T Doy,
z(1—y s
8 y(1—z)? 4 (kvxo(k)> 1( )7“ k))
(1= 1 =g 1= )
40 (Sequences, series, summability)
40 (Sz: 6)
40 (Sz: b) # |  Expr
#| Expr 34| (rea’,0)
40 (Sz: 2) 40 (Sz: 3)| 40 (Sz: 4) | |93 o 33| (qr:pr+1)
# [Expr # | Expr 1 Expr 52|k =n+1||25] (21,22,23)
e 204k +1 > 24| f(w)dw
363 r 9| Prt1 48 20| (gip)
314| ac | [189|k=1)83) » "o 18 L,qk’p_]ﬁ 1
305 be | |18917 =11 56] w—z | |39] ] 16] 2y = 1
206| 4k | (171 gk | |48] Lig bl 5
131 Ad oy 1139] mogt || 13] (ahQF)
23| —1 | |43] (2,0) J 13| (7o)
238| ws | |120] 5 | |40 L2 Q) | |36] % |
222 2 101 Dy 371 L2 (Qb) kn:I1 5 | an7j,l|mk
202 g || 3|37 (w— 2| |33] I w = 2
83 |k—1 k=1 12| (zfuf)
187| L2 ?g k=01134] w—z |[31] X
a = n=1 3
173 Q. 74 7?_ 32| 4k —1 29| (A2 + As3) 9 (k‘2 — t2)
166| L3 J = 30| k2—1 29 (l’/ 7‘6) 9 i
159| di || 73|33 128) 1,0 | 9g| ym. M
159 Qv || 73 ﬁf 27| L | |o5| @' me || 9] Al
23 p,q= 0 9 (:i:XUﬂ'Z)
22| zj — 2 81 L-,1
8 | k(k*—1)°

185




40 (Sz: 7) 10 (57 9)
" Ei.(opr 40 (Sz: 8) # Expr
50 > # Expr 94 ﬁ
A8k :k?;;l?g | (20100, 15 H (w")) k=1
n’—l 17 )\1 + )\2 + )\3 18 (33’, t|3§'0, to)
47 > k-1 17| (wb HY(-1,0
k’:ﬂO 11 H 15 ( Qk+1(+Qk ))
21 o W p
Phi 10 (A + 40 (Sz: 10
25| (L2(92))>® 0 (M s 13 11 k ( é )
25 (L2 (Qb>>3><3 dzs 3—17i7é # Xpr
8 . 12 Pt P 26| [ag; as, ag, - - ]
S k(k2-1)° AEQk v dh d27d
2l X s|(uu®) | Aty 20| (g, Adap)
pa=0 I+1 7 10 o 19| [ao; a1, - - -, ay]
19 (U) - ZJ) 8 (Xija —X]k) K1 kot 10 ()\ + A )k—n—s
nms =1, ¥ 2 3
18| (w — 2) 8 | (ropraur) || g (2 ) g 6
17| (real, zs) 7| XHtl-a Rk TR k(k2—12)°
p a 8 [1,1,1,1,"'] 7 f(w) dw
16 7| Ck,—DySy p w—z
k::l;[-s-l 7 mil 8 I1 7 i + %
. s=1,s#j krter—1
15|s=1,s#k = 8| (np - \) 6 E—
15 g + 7 > + % 7 CoeA C_ et 6 Zlguﬁ Sis
U e+ Dm ||| w ) 6 | (Sxy
m xS 7
14 IT 6 2] k=1k#j
14 (ozkESH'z) 6 e TIim+n—p—k—-1
ol 6| —XDfADo || 6| s=q+1,s4k
CIDS 5 == 6| L+l
3 (Con) 5(32k* +2a—1] |6 (y: tlwo, to)
P 5| (qeprgrur) | 16| 1<ip <...<is
12| (ar, Arae) 5| k=g+1,k#j
11 NLi_1+1
10 (Sz: 16t020)
40 (Sz: 11tol5) # Expr
# Expr 9 (Xz'j7 —Xjk; %)
16] (w,z;21,. .., 2m) - m (2 — )
14| (w-— Zs)(n+1)ms (w— Zj)k:gg# Zj T Fk
91 (qe-1,Arqr—1) 7 (7‘1’““;% ,L“;pk)
LS p
9 II (z—2) 6 [T (w—z)"
k=1k#j s=1,s#j]
81 X w=123 | |6 {06, ¢ )}y € I
81 (A4 A2+ A3) 6 (CL(rea’) + vl (ra’, 0))
8 IU“17“‘?:LLT_: 17273 6 Z{( 1)y, erm—1
7 C.e/\%.e* P 7o 2
e 5 [T (2 —2)™
6 i el
0 g;(w
6 4 7 o
.., %_1_1 S:H#j(w—z ) s
dl(a—7+1,8-7+1,2—7;2)

186




41 (Approximations and expansions)

41 (Sz: 5)
# Expr
310] <«
- i 41 (Sz: 6)
- £ # Expr
T (Se 2y 1 (5 3) | sz ) 7! Tatb
# | Expr 14l = 57 1
# |Expr I # | Expr n’ 48 %31)
1161 —1 561 2_2 169 Tit+1 115 Zl 44 ((]‘l‘l)%
/ - ; =
6321 " | a0 n g 1| | 2L (Mo | oo | | [35] nt 2k
610 dt 75 ti+1 Z 30 —7i/4
560 | £2 | |43 g (b= 02 = c
445| [a,b] 66| tnzo | |23] If —€f'll
ML | gl 2 |65 —1/2 | = 5 2atb
363 | ol 62] a PR ol
[e'e) 3
282 V2 | |387 { 2(1) apil 65 S 200 n+3k+1
M0 3331 b —q V2 =0 VI8 D
301 | 2k 314| a4 b 571 3a+b || 60| [a,b],o0 18 (b—a)%
300 | a 48 | a+3b | | 55 |([a,b]; X)
290| 1 S 17| (g+1)"°
271 | #2 45 s = T (f 1w g)
277 i+ 1 n > 2
251 | ¢, 43| F 16 (& — )
263 k=0 or 11501 > || e
250 | br | oeel s — 42 | Anao =1 w, W &
26| 50 | |5o0l | L0 0¥ =2 a0 | > [0 o
= 141 (Y, inUEy)
j=1
4503
m=1
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41 (Sz: 7)
# Expr
71| (a,b;c;2)
n—1 1 (SZ: 9)
61 3 1 (Sz: 8) 7 Expr
=0 # EXpl" TiTTit1
oy 22 —=
0 e md e e v v g er
9 veyv v
34 > 14| (21— &) | |15 f(a)-;f(g) AT (Sz: 10)
= b
R 4] fw(dt | (11| (ab-Liez) | |# Expr
i=0 @ | ] (@b Tiez) o —> - m; P,
25 [CL, ib] 12 (I _3)\539) 11 (Cl 1, b, C; Z) =1
25| dim X/2 — 12 £ 11| (a+1,b;¢;2) 10 2 w1t €W
24 Ao,AtH 101 fu(z) —u(zo)|| 11| Jptoss -
1 v ¢ ZTo w
j=0 10 (g+1)/1 10 (FQTFQT) 8 1g+tgt)
23| @i+ T 10 h)f‘;o,kﬁé 10 [zi, zip], 1 7 S;?n(zﬁg)
21 z"+2k+; 10| Ly 0jwy, . swn €W 6| 1 e YY/a,YY
200 @=52 | 10] b—a)'"™ 0] @zl b | 6| g — ez
o F|[9] BaaRa) 0] RN G (Rt Pa)
; 9| sin? "y 9 ipla‘ 6 | L,(F(t))(t) — F(t)
19 nz_jl 9 T = 6] e/ vV
= 9| —z(e "+u) 9 [%xitl], o0
19| x— ot o 1™ 9 6‘2&6 :“)
n—1 1 \/5 9 a
18 8] 32—% &4
k=0 8 T)\O Atg1
17| [z,a + b — x|
17|[a+b — z,0]
16| (rip1 — &)
E 1 (SZ:Elxltfw) 1 (Sz 16t020)
z_& # Expr
20 —a
- b\ 2 23 ‘f - —ff dt‘
b—a
21 x;, Pib+ Pa T
12 (alpl) ol (. P+ Pa. )
1 (kle)vol(YY) 1 [ +(5) }
u+n ] _N
10 (=A) ™ 8 | (by + bz + by — az — ag — as)
n 8 |(by +b3+bs—az3—ay—a
10 Q; — ijaj ( 2 ; n ! n3 N 5)
J=1 7 > Di%iy Y PiVi
9 atb_g i=1 i=1
, b=a 71 (e 9lb; (a1,Bh), - - -, (o, B0))
9 z:l,...,m,lzl,...,m f(?’aTH’)-i-f(%gb)
8 (p, 59 + 34) 0 P
u 6 o 3b
s| u-Som| (] s e
]:
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42 (Fourier analysis)

42 (Sz: 5)
# Expr
42 (Sz: 4) | [753] (%, .)
42 (Sz: 2) | | 42 (Sz: 3) Z ] B | |370] (s.) T
# |Expr| | # E)ipr 860 —1/2 | |170| )V (Sz:
6402| —1 3528 3 331 _% . # Expr
2 &)
5251\ L* | 122511 1/2 | |gsglpy * ||148 k; £l 5
1222 o igég n: 230 2ger 1 1133) S | [50]n ot 2d
1830| & ms| jo1| |20 % = 50| 7(f)S¢’
3 )= © 1811 - A) o7
1738 R™ | | 947 | i = 187 f ol fe 50| L*(R*\K)
1649| f 773 k—1 173 1_002 n 49| comp~!
— ’ 93 47
100 252 ;gg kz’ | |165) 2" 11;[1 pe50(d)
e P e | 138 1| gy 3 A7) |1 fll gpe
12901 (wy)| | 7041 kAL O )1/2 iz 16| M, .
642 | 1€ 1 n P1,P2
1086| RY || 570 | j=0 || 219 2 15
1052| LP | | 523 | N —1 2r oo | i Iy =
127| p < v 0] 2
1048| mg | | 505 | 3 119 M2k+10 o1 | (Fh2) 45| (du, d*u)
990 | dt 494 ||z — y| 17l on 1| 1o dgl
90 | b,m, N
88 | Br
42 (Sz: 7) ‘
# E}ipr 42 (%z: 8) . 42 (%z; 9) . 42 (Sé.X ;1?)
104 H,> # Xpr Xpr
74 jl;thbZ 0|74 ZijQZO 68 ||| +p < No + vg 33 X{x: N(z)ewq, }
64 | LY2(R") | |53 ®1jr 49| [to—d,t0 +0] | |21| k: J, C 31,
59 Hig)’ 53 H;;/ZO(M) 4 33 {332 ];(:E) € WQQ} 19 X{m: N(x)GwPQ}
54 | Lji,ma | [52) (1+ 51+ ly) ™ g? 0 < f 5 19 0<j k<3
54 NZ_I 48 H iy (1) =7 T 19] [T’ (2, « )|l
’LZO 39 n17 n27 n3 27 ‘y‘n—a+2d3 18 ||¢17]17m1 ||L2
50| 1,5+€ | [35] iel,jeJ; 25| L*([0,t] x R\K) | |18| 2, jy, mo, 1o
49| Ry |33 Sk e o 22| {0, L N =1} 18] ma, 1,52 > 0
47 kla T km 29 (PmO U o U Pm) 22 Haéi)(u) 18 ||X1¢1,j1,m1 ||
" N-1 28 ||UHL1,2(Rn) 21 ||ZO‘u’(t7 -)H 18 QTMWQ"”%
=0
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2 (Sz: 11tolb)

Expr

33||lal +p < No+vp+1
30 | LFO0*u/ (¢, )|
ni/2

25 P P
22 |ILRotu(t, <l
21 NE

T ,
19| ez N(i-37x)
19] —i2mvN2 (1 - 2';’;'V)2
18 Zml,jmézo
18 Ixa¢rgimllpe
17 ¢27j2,77127n2

2 (Sz: 16t020)

# Expr
1,14€
32 X[tOQ 5t0+5]
11 Nl,NQ,Ng,H L17L27L3
n| el
[tg—0,tp+0]
10 (B(plapl) \ G/mdx?p2)
10| ||o°u f( DM (L, )|
10| | 80“ "(t,)00 ()|,
9 H 1/2Lyzau/HL2(5t)
9 Xl —7+2e
+4

9 H 1/2Lyaa / ‘LQ(St)
9 XN17N27N3;H;L1,L2,L3
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43 (Abstract harmonic analysis)

43 (Sz: 2) | | 43 (Sz: 3)
# |Expr| | # | Expr
3590 —1 | [709] 1
1981| L* | [476| n+1
592 | G | |472] 1/2
589 | L' | [456| n—1
560 | LP | 394 i=1
541 |(z,y)| |311] N —1
511 ij | |264| i,j
508 | x, | [247| z7!
478 | mgo | [239) 1 =1
468 | Wy | [227| n=1
435 1 p/ 207 w,v
425 | my | [186] WAP
384 | 4y 174| k =
382 | a; | |170] 4
379 | L*>® | |169|n — oo
43 (Sz: 8)
+# Expr
23| 2) €€
20| nl/r—1/a
18 mg
14] (6, 7(7) )
13 Zl%kl
12 Ao /2
12[ (I = ASp) ™
1 >k
11 (w®%,0,0)
1 Yerom

43 (Sz: 5)
# | Expr
43 (Sz: 4) | {123 i 43 (Sz: 7)
# | Expr n=1 i Expr
188 —1/2 || ¥ Cred | rmrae NI
' n 43 (Sz: 6) | |49 >
142 | lim,, oo | | 78 > #1 Expr i=0
108 T 59 3 r(y)== N-1
ke 2 1132] Zpow |25 T
OV 2ier 58| (X2 7) | |og| i
69 | ex n S| |22) I,
66 wN =z 56 Z 27 Fu,v N—i
P k=1 25| (GU,AY) | |21
65 P 46 | P,o,u | |95 W' Q he k=0
60 deG 46 ZwN:Z 24 DH mod 21 1/p - 1/6]
53 | dmp 450 6 04 Ry 19] (MK, )
52 | A 0 [i,5=11|y —ﬁav+l 17 S
52 | (o,1w) || 39 | e~ (zl2) 19 5]075 rs—1
49 | (H1,Ha)| | 39 | el C 17 i
49| tA/2 38 |r(y) == ke 4=0
48 2n+1 |37 | ps=1 17{ (¢, 7(x)yp)
36| 3
j=1
43 (Sz: 9) 7 13 (Sé: 10)
Xpr
# Expr 15 C _p_
15 27€Z7é] %1255 o 1/2
12 €27 e:8; 11 (ZkeKHBkH )
12| (Epsa, End(Ve))| |10 (a1z+ -+ an2")
11 foreie; 10 Zﬁe(A;)‘lzd
11| Be (45 'z 9 |u=(us,...,u,) € AP(s)
11 {0717 7N_ ]-} 8 <F7dILLF;HT(O'))
10| et 1 6 X {moor—1£0}
9 (v+.:2) 6 9(11%50
9 1_271(”1) 6 (=)™t
9 6@5 (m+1)!
vest 6| (my—14v—(j—1)
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3 (Sz: 11tolb)

43 (Sz: 16t020)

I Expr
12 <Ra(5)ﬁ(h)‘1a(£’)‘“’0)
]_2 Ra(ﬁ)ﬂ(h)ila(e)il
10 k € +, @ < FI]CV

eta(v+1) _q
10 i)
10 (La(é)Ra(E’) 130)
9| (chv—chR)” EAR
9| wel(¥, m(x) @)
91 D e (urnuy)AP(s)
- N

(ﬂ_t)d/Q

7 (62111' ® T ® 6ik2k')

i Expr

9 ((R (5' “D)‘N)

71 b1, o byby, €0)

5} (pmpng P, )h,

5 (plllpwlz ) pzklk)

5 (DijPirin ** Pirin)

5 (Pjipiriy  + iy )

5 (PijPirin ** Pigig)$2

51 (e @ @ eiiy )W

5 (sipis - - Pivsr)

5 ey
@=nhG=a)!
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44 (Integral transforms, operational calculus)

193

14 (Sz: 5)
# | Expr
44 (Sz: 3)| |44 (Sz: 4) | [112]n — k,m
44 (5z: 2) # [Expr| |#| Expr 95 |n,n—k
# | ExXpr | T2, m | |80] ' | |66 | (9°) 7"
646 —]%7 281 % 065 van 61 i 44 (SZ: 6)
440 5 259( 12 | 63| [ =0 fg ‘EXpr
394 T o0 > nn—=k
n - 41 o \—
ss6| R |20 [V ss| 1) O}
207 L | |213|n — 1| |52 (0, rw) | | 39| e G | |23 e—Ak/
216 f 144 p,n 46 Gp,n 36 (07 w3 T) 17 i
212 2n 41 1/2 = i
134|n+1 a 35 S k=—o00 .
204 dt | |120|5=1] [39] —(z|z) = 15 S 0CnCw
188| x4 92 |v+1] (32| [ 33 5 15 Z(Arg(z);i— Na)
184 (z,y) | [ 90| €2 som) | |31 |(o,w;A) | |15 e~lzl/2
171 dy 90| [ |32 | ]s0] T] 14 O
151] T, Y |30 52 j=i 12wz — K,
149| 2k 86 6,2[) 30 Tnm 27 | —Ak/2 | |12 K' € Ly,
47| 2 | |82 & |29 Vo 23 | (2, 27)
140| £, 82 |1 = 29|« E/\R+ n
81 [n=0] 27| f* 22 ];
2| T
k=0
44 (Sz: 7)
# Expr 44 (Sz: 8) 44 (Sz: 9) 44 (Sz: 10)
mn—k 24 nl? n27n3 ]_9 (fL” y, Bog(y>) 9 Tnl,n n3
19 (:'EJ i;[y? n) 14 p l_k 14 Tnl o 8 lolg—:-‘lzgt)
18 jf 12 Zzzkl 190 eio‘(”+11) -1 g il—tq%
o 9 pl -2 T2
18| v,z 9(@) | g ‘Cl+<ﬁ>vf O oo~ | 6] 11+ 22|
16| (o, fimz) || -] o@-vw 81 [ @)l |6 (i)
15|  nf—n? o P2 (m+1)!
15 f e 7 |m0(t€ WZJ)‘ 7 o, ... ,Q@_% 5 MFk(s )
sCrCwt 7 (wo T — K0)+ 7| |mo(te*™)) 5 D11
14|/GG=1,....n)| | 7T[1/2=a+VX| |6 |f(x) = floax)| | 5 (te2mia/ (+1))
12| {ealde S} || 7|1/2—a+VA| [ 6] &&n 5l —1—n(z 1)
12 1
Yn,m (@)




44 (Sz: 11tolb)

44 (Sz: 16t020)

Expr

Expr

[(lz]+k) exp (i(Arg(z) + Na))]

eta(v+1) _q
12'(1/+1)2
S i
(4 n—‘Fl)gQ
Udggdl K’
‘mO <t62m'j/(l/+1)) ‘
Nz
e
anm/2
Tm(n/2
<ff"1’]}«§
TRk
‘mO <t€27rij/(l/+1))

(G(p,n) \ Gpn x {0})

2

194

S 00 oo|Fk

e~ = e R Ot Ot

2,2 2,2 2,2
i + Som —jgno
n17n27n37k7l

1 1
<OK1+O¢_177OKN+E)

’<<fj»‘1>§</>

‘K"I/Q b ®P”]>

(X1, ..., aN, @), .. 2ly)
11 11,17,
(u(a)_1 .00, Tu(0) . 0)
/20, (A—k)/2)
mezi
(q2a+2;q2 .
(4%9%) o

0 0
0518—51“—"“‘—0{,18—5{1




45 (Integral equations )

. ' 45 (Sz: 5)
B [ [B e | g
# | Expr #| Expr
# |Expr 7 97 44| k+np
L8] —1 | {292 [ || fk1+/12 43| 2N x 2N 45 (Sz: 6)
394 | my 0 39 y # Expr
229 1 61 Ik L(t, )
332 | LP 2 o 38| (In [Ine])™ 331 (@s:pii1)
9 206 kK+1 | 49| lim,— e —2/3
3230 L0 g | fas] 23 | |37 xaem |20 Do
230 | (s.8) | | yol % L7 20| L 25 Wiy
220 | L* | |0 ]Ql Nl 47 / 28|s —t — ool 25| (1—-C,)7"
213 qi Xd oo 29 (OZ + k,)—l Nn
oz | A |[181] AL | |46) n ke - 2/ 3
| 7B k=1 |25 <13 2| i =,
U128 ne1 | 45 TR) |[18] % 221 I
156 L =1 20 <qd pd)
126 n,k | [43| In|lne€| Y kP
151 | (¢,R) ol 18] 1= C 19| (1)
110 | (g | [118] ¢ =7 | 41| (1 M?) v
MO B a] el | (30 AR | 18] Ao | 17| )l
O or| 172 |[3s] 120 [17]  ©° 16 [[We(7,0)l o
k
= 16 wfk,
45 (Sz: 7) 45 (Sz: 8) 45 (Sz: 9) 45 (Sz: 10)
# Expr i Expr 4 Expr # Expr
" =1 (1 —u)?| s SRR 20 (q, Alg)
Py 10[LeNT=0] |, (o 9| [ne 1P
34 (t - T, T — ') 10 GCI7(vaLq) 12 pllzlj\‘/lfpk 8 ||Enﬁ(t R ')H
31|t —rz—y)| |9 Yk+(n—1)p 11 a(i-0) 6 SuPt§T2(¢(Z2(t>)>p
200 O (LP, L) | | 8 | Netre 19 a(t+0) 5 L + 22
) ) ) ) 11 Arqy 1-M
18] (0,75 L) || 8| (@kprs1sur) A 5 sup
15 qug1 +aqn 7 W 9 (xk,];k,uk) Re(0,2d:]
12| fe ; L ((n+1)°BX(s,)) | | 5 <—p,k n (n+1)p)
12 (qk’ Aqu> ‘u}k-i-np( ) ) 8 ‘ a%we(t,-) ‘Lq 5 Cn’an 777 a
12| prtpe || 7] fwp, @] ||3] 102wl | 4] (ane— )"
~ k+np ] 1472 log (Qru)(x)
1 k+n—-1p||7 (Cr, — D25y 1,2 4 g loéw
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5 (Sz: 16t020)

5 (Sz: 11tolb)

I

Expr

[
=

S O N 1 00 0o o ©

(x y) —|—Z

1-M? N
(i +2)°
(%-1, Aer—ﬂ

|08 Epe(t — 7,2 — )|,

[ Ene(t Il
|08 Epe(t — 7,2 — )|
tiimuatﬁyke

|(1-C,)

e“ —Uﬂ

_T’x_

HTLP—>LP
9201

aft— o>)
a(t+0)

log

# Expr
7 (Qk+1+qk pk+1+Pk>

2 ? 2
5 (9, I+ 20712, 5)
50 (fo+ Har 1 ¢)
5 H@fVEne(t—T,x—.)HLl
5| (MR'6T - MRZG)

1
5| (1=M?)(w+id(N)* +72(N))?
4 (r(A)(lf;Q + z2>2)

4 r(A) <—(w_y)2 + z2> :

4 (tzzkbtzyké)

3 ||wXF(t R)H ||XF(t R)HX/
[C(t,R)|
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46 (Functional analysis)

46 (Sz: b)
# Expr
3441 %
46 (Sz: 2) 46 (Sz: 3) 46 (Sz: 4) o
# |Expr|| # | Expr # | Expr 1349 kZ_fl
24567| —1 | [8371] i = 1330 —1/2 n
7706 | ¢ | |6099] 1| [1022[lim, | | BT X 46 (SE: 6)
6813 | L? | (5232 nt1 || 993 ) Scp || o = # | Expr
5188 |y | [5203] n—1 | |570| L., X | ] (2g4)
5003 | w; | (3844 1/2 | [362| Q, |[573| ij=1 ||149| |®; — 6|
4988 | ij | [3801] k = 357 | (x,¢e;) 503 i 94 | E(M,T)
4908 | z, |[3212] j=1 || 312 [limp_n = 67 |1V ul 1o
4621 | Co | [2338| i€l || 301 | @y || 412 1<i<n )6y | dimyg .
4190 | ay |[2190| n = 288 | (z,y;) | | 412 oo
Lk 1 'S 64 (A)w—AFD
3446 | xo | |2154| k—1 | | 257 =5 | | 400 5 63 | (E9, BV d.r)
3433 | Ko | [1966| k+1 || 233 51/2 = 59 | (Onx100G)
3222 | e; 1750 1,5 229 | ) 338 3 54 Zs(e):v
3077 | [0,1] | |1562|n — oco| | 228 | 25 + 1 i=1
2042 | a, |[1248] C* || 218 o0 ||329] an
2848 | a; | (1093 ie F | |200| A, |[320|{L--.n}
294 3
k=1
284 1<i<n
278 | (2, 25)
- 46 (Sz: 10
# Eiipf 46 (Sz: 8) 4 Expr 7 ( ?Expr)
338 3 # Expr —~ 4d _
5= ; 73 (2, (quAi) 124 <M,E®QSMAZ->
n—1 84| ||[f(t)dt . n
209 ; i ad 59 ZaZZ’L 90 ;‘(ZHZ]”
198 1<i#j<n || (st‘h) = "n
169 1<i#j<n 66| e AWPI 39 jz;-l 80 j;\(yi,yjﬂ
n—1 ~ 2d =1
145 T 55| Qi) | |37 (012TH2) 65 | (Sierl® - oif)
k=1 b 34| (D* p(2)d*z) n
n—1 L.
122 > 38| SIlF®lde | |s2](pr1.....p+qp| | 2] | Z0
k=0 - . n/2-1 51 | {z,y) — (z,e){e,
19| (X1, X5, -, X)) 3Bliel jeli| |3 D [(z.y) A( ) 2g>|
9% | 0<s<t<T 21 ﬁkkzm e 50 [O,l],(QSNAZ)
0 || 31| evnr | |31 16 | (M), (M)
e 31 -1 29 m—1,m~—1,p 35 (ZieF|Fi =7l )
34 > i1 08 (_2)_K(i@j) 32| o1,...,0,€ SN
]:




46 (Sz: 11tolb)

# Expr
65| (Micrl® — i)
62 (Ha E17E27E37E4)
n 2
38 CZ'(«T, yz)
=1
38 Q). 200L"
38 CZ'(«T, yz)
=1
35| (Derlli—l")?
32 Zol ..... 0sESN
30 CLUEk + fekaﬁk
27 ,Zl\(yi, yi)l
i,j=
27/ ((4,Q)+ L(F,_1))

46 (Sz: 16t020)

# Expr
24 [<x>y> - ZieF<x>ei> <6ia y>]
20 wfmbmytufmzm»tz
20 fm17p17t17 me,P27t2
20 <pr:z-, Zpiyi>

=1 =1
20 WAy (1)o7 Ay (=)
20 (WAX/Q (y)7JX2Z*AX’2 (") * Zd
20 Axé(yL S 2" Ny, ()
20| [(z.y) = Yicplmies)(eny)|
18 Zlgjl ,,,,, Jer1<f

1<t<d
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47 (Operator theory)

199

47 (Sz: 5)
# Expr
866 3.
A7 (Sz: 4) =
4;(SZ:E 2) ;‘;7 (SE 3) Z T Expr | | 636 kzl
r r =
s T =172 | |s66| (1. . 1)
14040| —1 | [3536] 1 4t | lim .
3274 | wy | (2746 1/2 | |g0e| 1T |475) X2 47 (Sz: 6)
3262 | L* | |2353| i= o1q | L =1 i Expr
2873 | ij | |2047| 1 || 510 | e 3200 Y 144|  H{'7?
_ —00 n=1 —1/2
?832 o fgg‘; k= L1200 2| ag0l(sy, s || B Ho
1700 | x | [1530] j = 138 | 412 e 59 | IImvxnn
1653 | x; 1415 kE+1 00 220 > 59 [ xm
1611 | Ty || 988 | k—1 || 136 [ i~ 571 —1/2,1
) > du(t
1439 | 4, 970 |[n — oo 136 H. 212 kgl 53 #
1416 | T, || 958 | n=1 e < 53| (v em)
. 131 | limy_oo 15 £9
1366 | (z,y)| | 558 | i+ 1 . 199 > 50 | w(f)Sy
124 Tk+1 n=0 ®
1308 | [0.1] | | 545 | j=0 || {1 | " o
1291 | dt | |536|m—1 molo 1531 Y
1500 >
7=0
137 55
124 i
A7 (Sz: 7)
7] Expr 47 (Sz: 9) 47 (Sz: 10)
n 47 (Sz: 8) # Expr # Expr
106 132:31 # Expr 11 C*foo 23| +logc@loga
59 | ny,....ny | |91] logTy —iml e 22| 1—fI
54 | (21,20, .. xn) | [38] 1= 2 M(Jt]) | |33 m+n+l—k—1116 (Wozw @t @ 1)
52 | I, — X*X | [36] (Hao+1)" | |28 (—2)"0®) 15| )ti=si=i (mod 0
50 [ng+ -+ ny| |34 LU 27| (H;Ey,...,E,) ||13] ala! - a,!
50 | w1 31 G—1) 22| (rTy,...,rT,) 11| I+ H< g;p)
k—1 J_ T| (21 (Tonij) s 1/2
49 3 26| (aq,. - ,Qpt1) m+j)1<j<n 11 B2
L ot ot | 20| =16 = 5 Gmoa | 1] Corex 1 5I)
AT (@iicicm | (28] Dsimj(moan | |20| (logTe—iml)’ H (Vl vl )
45| @ty | |21] 1- Lt | |18 T zlllzy+aofl | |11] 1- 45—
n—1 & 18 it 11 dt
43 [t ]+ tan 55
k=1




47 (Sz: 11tolb)

A7 (Sz: 16t020)

# Expr
62 (H7 E17E2aE37E4)
29 1-( - ﬁM(\tD)z

26
23

23
22
18

18
18

17

(o3€(1),...,e(k))

e%logc@loga

1<i<ry
1<v<f

(A—l/ZBA—l/Q)
1 Sjla"'ajt—i-l Sf

# Expr
18 Y A<t <S
1<t<d

1<g1,0Jt+15f
18 1<t<d
9 TiluilflililJrl---ik
9 Lg(Vl ® V1)+1L2(V2 VQ)
9 |[a(aja;) @ (wi@e)(U)(wi@e)(U)]
9 il'-'il—lilil—i-l-'-ik
8| (filTh,....Th), ..., fu(Th,....T}))
8 e + &5 — &8
8 (‘Ti>1§i§m: (xmﬂ')lgjgn
8 ((xi+wsi)1<i<m: (Si)1<z‘<m)

200




49 (Calculus of variations and optimal control; optimization)

49 (Sz: b)
E
9 Ez 2| [B 89| e ;g; 2
# |Expr| | # | Expr 2T Expr 2
2026] xo | |795| 1 DI 120 Zl 19 (Sz: 6)
_ dt 1= .
1638 —1 | 720\ n+ 11\ oot ooy S| [F B 49 (Sz: 7)
L186| dt | 699\ n—1| | 0 . A Gensen) | [#] Expr
975 | dx | |658 /f:—i—l 105] i 81 ]; 56(0,0,0,0,wo)| | 70 (g(t), K(t))
902 | a; | |486)| 1= 12 i-1 | 53] (zo, R/2) | |72] ((t),y'(2))
. . 102| L 70| st ,
870 | ij | |426)i—1 1o 32| A, 63| (y(s),y'(s))
4 ]_0]_ L 57 tl,tg 1,t2
826 | to |[348| 1,p o 0 31| (95 R™) | |34] (9(t), K(s))
685 | t, | [347| k—1 | [1O1[ (HE) || 56} i i 30 (g(s), K (s))
682 | x| |307] 1,2 g? et Zg L= 1/M] g > 27| (), T(1))
677 | (x,y)| |280| i + 1 2s 2% . 2| (2, f(z"))
! 87 [(Q; R™) | | 43 | (2, Vu (z1,22,23) ’
663 | [0,77||261|s = 36 (t' ) ( m ) 22 sup 24| [t,z,k/n]
648 R2 220 p—2 81 (UH_le) 43 Z 0<s<h 23 (k‘,qk,pkH)
642 |ty | [210|G=1]| 0|1 ol o |[2] (Xo1/2) | 23]
k—oo ) 21 Tk
GL A VPN 73 ] (e | [ 38 | 0K
204 [ [[69]| wys ||38] 9in
5604| wp, . 36| pr e
534wl
49 (Sz: 9)
# Expr
' 56| (¢, (1), u(t)) 49 (Sz: 10)
19 (?EZ' %) 16| (t,2(t),2(1)) | [# Expr
ol I ) . S o, 19] 30/2— /A + 1)
SH = [zl +1l™ | 130 | 14|(P + Dyu(z,P), z)
25 qu“ t) 12| (z,0,v(x,t),t)
st 2
25 T ooz - f " fl 2
20 (t,xbl)/l(/(t,as)) i JX
19 8)8{% 27 SZ _ S’Z—l 10 )il---isierl
19 ot 22| (s, 2*(s),u*(s))| | 9| Bp/2+m/4+ X)
14] B(Xo,1/2) t 9| (3p/24 m/4+6)
14 (q,’U,C(q,U))2 21 f 9 (M2+‘x|2)¥
14| (12 + |z + ty|") 11 o1 Jul—us Hz
12 ($1,.T2,.T3,.T4) 17 (/C,CL’(]{?),U(]{?)) ] h aQFh_l
16| (y(t), (1), —
3] m-g




49 (Sz: 11tolb)

# Expr
42 (t,x(t), u(t),s)
p—2
28 (1 +laf* +1yP*) ?
21| (t,x(t),2(t), s)
191 (k,z(k),u(k), s)
14 orledn)
8pj
13| —cos (3¢/2 — /4 + 1)
12 <6n; en + 5(21\71>>
09X (a(t))
11 0]
8pj -
1| (P +le+tyf) ®

202

49 (Sz: 16t020)

# Expr

33 (t,x(t),u(t)Q, l/fo,@bz(t))

3L (12 + |2 + 1y
t£+1

30 i
0

2 2 2 #

28| (12 + [=* + yI)
si

28 /
e

25 aq'a

25 Ago b

22| (s,2%(s),u*(s))

21 (t,x(t), @(t), s)
o

21 /
i1




51 (Geometry)

(Sz: 5)
#| Expr
51 (Sz: 2) | | 51 (Sz: 3) || 51 (Sz: 4) | |68] (M, A)
# |Expr| | # | Expr # | Expr | |45 i
1854 —1 | [784| n—1 | [131| (z,2') i=1 51 (Sz: 6)
1398| ij | 595 n—+1 | [119] (21,22) | |99 k:nm— 2T Expr
956 | 21 ||593] % oL | 2=t |51 ULy | FAV (D)
821 | x; | |560| i = 89 | (z3,24) | |41 U;;=1 s0| on-r-1
697 Z9 419 ++1 78 (zl,wl) 41 H 270i e JOUJ
660 | ik | |335] kE+1 || 76| (2 2) i=1 27| (21 — 1)’
614 z3 310 +—1 70 (U)Q,Zg) 39 Z 925 ’LH{Z’]I
602 | py 309 g 67 | PPy i=1 2| q? +q+1
574 | ay | |304] ik 65 | (22,w2) =0 99 t217t—|—1
s54 | o/ | (201 12 | |61 ryy | |30](@10ea)
‘ " i 211 f(C)f(D)
34 1119
546 | wy | |255|(n—1)| | 60 | x,—1 20l @
34| )2 kn—k
520 T 236 kK —1 59 (1’1,1’2) J 1,
513 | vy | |217|(n+1)| |58 | Py | [32] (21,21
500 | a; | 197 45 | |56 | dyp ||32] (@1 —w)
31| BP
31| (2n,2))
51 (Sz: 7 .
( ]; ) 1 (Sz: 8) 1 (Sz: 9) 1 (Sz: 10)
17(%9 - # EXpr #|  Expr s Hxpr
i 17((fry o fik)| |9 e’ Jy;
17 (21,22,23,24) Loy Jri
62 | (f(=). fW)) | |6 - =
ntl (f(®), f(z)) 10| Piy1Piyo 7 f(@) f(pn-1)
40 ; 14 ((33'1,.232) (yby?)) 10 (QOQI-POPI) 6 Vit1,i—k—1
= W (fW), f@) | 10| (RPL.RP) | |6 o e
37 f(A>f<B) 13 f:al 10 (2171,...,21’n> 6 —tlog 24—22)
2| {J@J)) 12 PP || 9| (RPRP) || 6| 124 a2s N4t
2 |(fx). foy| || Fo PP bt A6 | (APLgoa)?
19 | axaen | |1} ezl 0 Mg, ya, |6 |(n—2)(n - 3)(n - 1)
16 3 = Dhsttom O U fib) [ 6] —tlog[t(z—2)]
ik




51 (Sz: 11tolb)

Expr

51 (Sz: 16t020)

co oo o o 00 © © ©

=k

ik ik
(85 i5)
192
iti]
1172
1112
111t
12 .
7 4
R IR
_3
log <yz'6 7/%)
T(J) n
log (yie J/yj)
rot i 7
oiy
ﬁlllt
1112
|pi —pi|
|Pi—Pj|

—
o

Expr

W W W W s TR

w

(zn+k71,...,zn+k,n,0,...,0)
(i )

[f (1), f(22), f(23), f(24)]
{ze1,...,ze;, €41, .. €0}
G+t g
biaz + apby + alb;
log (wj_se %1 J2; 1)

(a2b2 + asby + a3b?)

{CLZ'bZ'Z 1 S 1 S n,a; € A,bz c B}

r ' [k: Q
<Zl;[l (271_)7:7,;-4-1 )

204




52 (Convex and discrete geometry)

52 (Sz: 5)
# Expr
52 (Sz: 2) | [52 (Sz 3) | | 52 (Sz: 4) | |274 ;
# |Expr| | # |Expr|| # | Expr 77| d, é’ n
3637 —1 | [3020(n — 1| [281] 5" | 1150 [uy,.. . o] 5 S0 )
2367| a1 | |1658|n+1||122| S*7! n =
1921] j ||1401|i=1] |110| —1/2 ||126 ; 1?9 (d+1)?q— 3
1601 ay 1308 % 110 fn—l 121 f 70 Pd,k,n
1395 €T; 1051|d —1 110 rq—3 Sn—1 53 s
1280| 2n | | 825 [k+1| |96 | Hi ||[16] ktLm |10 e
1208| v || 807 [i+1]|89|2k+1 |93 | b+a—1 /| (an)vm
1135 iy || 790 |d+1||83 | 27! k >{0}
91 A7 2a+b+1
990 | a5 | | 779 |5 =1]]|79|(A,8A) 2z " e
950 | Ay || 724 \k—1|| 78| 2k =1 |90 kilm |} g
864 bl 668 |7+ —1 78| e —1 88 (Gl,. .. aan) k-+np
177l o n 24| (X///]T)
761 | 2, || 435 k=1 v g7 S ]
761 | R | 409 [i=0]]69| 2, = 24 | {(0°9) (W)}
726 | 2k 398 (n—2| 69| > \ca ]9 3
710 | pi | 394 4,5 | |69 12 =0
8| a+b+1
76 | T x St
73 (.flfl,. .. ,.CEn)
52 (Sz: 7) .
# Expr m o2 (%Z 8) 52 (Sz: 9)
i Xpr
109 i 95| A@TDETD i Expr
80 | k[vi,... U] d 23| n—ip+ig—1
77 aik 23| {01y a2} | 20| |e(t+s) — c(t)]
| (b+x—1)/2||21 (Q[m] x Q[lm}) 19| (z,y,B%(y))
51 H;dxlsl 2 2(d2) 18| M®™[|m| — 2k + 2]
2| % 20| (k—Tn—1), | |17| lor- rasal
i=1 18 Ppdkin—1 16 kw1 -y0m]
38 [ (a )| 117] 2hsiim 12| (b+z-1)/2+1
37| dikn—1"| |17 e e/
34 | Ald+D@=1) 16 Zht1.bm 11 Zb:,\cp:1¢,\c
— " 1 _
].5 P 17mp71
31 % ®k[vl ..... U]




52 (Sz: 10) 52 (Sz: 11tol5)

# Expr # Expr
21| APEDEY 19 (85 o)
16 (WTL\UA(Jva)7) 18 (blw"?bn;kve)
14 (M®m[\m|—2k:—|—2])* 18] (a1,...,an;m,k,7v)
12 XI?;I; 17 ([07T17' T ,Td_3,x], S)
12 (mn)tm! 4] [i+ki+k+2r —1]
(2mi)? sps
12 Y172 12 [1'1,' e axlm] e
Y1+72 2 .. 2n
R g o+ Put? -+ Dt
11 mijﬂ'._l“ (l+5r2)"7'1
11 647r27p§ri2 11 (N—l)/ﬁ:o + # + R
1
10 Ur—l,r+k—2 11 [ )
52 (Sz: 16t020)
Expr
Sl+1782_$17"'787”_$7“—1
(kti+l+1), 4,
(iti—k)!

— =
D DD O o I3k

(€S1,...,€8p;m, k,v/8™)

[07 T, 77’d—3>GomM]
mn—p—q—r—s—b—1+1
(1—2z4)(1—2%) (1 =2)(1—-2)z
([07 r1, 3, Td-3, GO mM]7S)

(€hy, ..., e€hp;m, k,v/8™)
l.mn—p—q—r—s—b—l—l—l
el—1/p
L(14+1/p)pt/r

206




53 (Differential geometry)

207

53 (Sz: 5)
# | Expr
53 (52 2) | [ 53 (52 3) | [ B e=d | |78 =
# |Expr # |Expr| | # | Expr | |505 >0,
34754 —1 | [12667| L | [1423] 4 501 30 53 (Sz: 6)
12104| 4§ || 7637 [n—1] |1184] 2n+1 ~ Z Expr
9326 | T* | | 6398 [n+1||964| 2 436 52", | [260 .
9150 | 2n | [4889 [i=1[]929| S"°' | [403| 222 | |927|(C — M(E)E)
7597 | S' | [ 3344 |n—2| | 804 | —1/2 | |353] S0 | | {0 <§ A)
00 o A SpLti
6396 | C 3204 [k+1||521 | 2n—1 [334]s,j =1
6096 | wo || 3002 |k—1||394 | | | |5, i 159 (xlwgwg)
6057 | a1 | | 2593 |j=1||379|2k—1 A ol|us M,
5342 | e || 2089 | 1 ||362] Qo ||269] & | [U1] i s
5088 | (z,y)| | 1820 [i+1||336 | 2k +1 | |243| %5 | |88 | C— M(E)E
4947 | dt | 11805 | 1,0 | {325 | 4 | |opel gn || ST X
4917 | 52 | | 1770 | 1/2 | | 309 | (Ao,€o) = 86 2aZo
4744 | ey | 11739 ) pog | 1288 | L | 918 s | L8O Jo—ro
4567 | ty || 1665 | 0,1 | | 279 |(r2+1) =
8 n
4539 C1 1601 1, 1 268 Iz 208 Z
k=1
204 1,p, e
200| 32"
(Sz: 10)
53 (Sz: 7
# ( EZ)XPE 53 (SZ: 8) 3 (SZ: 9) # EXPI"
" 5 ~ id o
3] 5 [[3] (Osts) |73 (Z, (Qcutts) ) s (@)
ij=1 84 2
n—1 4(@) 62 XlOOe,l/Z—i—e 50 ([ ]<Q<H ) )
i=1 66| e—AW? [he+de?] 43 ( a—>
110 (7 2% =) 63/1006.1/2 + €| |48 "il Ny
87 | t €0,1] TS AB=1 41 <% B )
86 % 95 <QSHAi) 40| (a;b1,...,by) 36 < %)
73 Hr;dxsl 47 (%)2 40 53(2n 1)/2 27 -
73 ungf2 9s 37 (A v; t; p, ) XF><M Y(I)
2 45 AlAQBlBg Pi— 24 1 0H
72| —A(p); (a,b) 30 M, 2 Q op;
- n—1 ig Igano 2 | |30 a AL 23| dyiphi e A,
= T T o 22| (vit1, - 5p,4)
521 [ (xt,. . ™l o)




53 (Sz: 11tolb)

53 (Sz: 16t020)

# Expr # Expr

103 X 27| (@ + o (=3 + 4oy (1))

49 x4+ 12 + 22 18 {zi+ oz + go?“}d

35 OX 1 18 {zi + o @+ o3}

31| —3+4a19 (o) 18 1 emer’ Y

27 2|y — (x,y)? 16 (X1 (Xo: (s (Xt gi)) o))

21 | 1 ep(1/i-2e/P)p | 16| (Vi (Vi (.. (Yt i) )

21 e% 15 (2',.. . 2", W(zl,... 2"w))

20 Fp1:p2 12 (517 + ey, T+ Y+ %w(x,y))
q1,92 64(cos 6, +cos b))

20 (.. (Ye:gw)... 12 ~sin20,5in%0,

20 | (Ya: (oo (Yprge)) o)) (M 71111_711,11

208




54 (General topology)

54 (Sz: 5)
Expr
TSz D) | Pk
54 (Sz: 2) | |54 (Sz: 3) Z 1 Bxpr | |79 ;
# | Expr) | # Expi 151 Sgin 59| asdim
959 | xp | 808 . 101| > {0} ] # Expr
588 | SU|[563i=1||, N . 2_2@{3}
581 | | 505k 41 (x.) |20 >
579 | @, ||480|n—1/| |53 |(Br.Br) k=1 gg U(S(Qm—l
522 | f. | |401|se S 52| Uier 36 Z k=1
449 | €= | [385| fin || 49| Miyp ||, | 24| (K 721,F)
442 | [0,1] | |340|k — 1| | 47| inde | [ (x%’k@ 241 (fiaw)
432 | oy | |281]j=1]|45| 2¢7° 23| (f x ¢1)
Z Lo a4 mys |32 s = aall| |23 [a(2) a(2)]
0L &1 1200 5 “syl [29] (wLyY) 247
384 | R | |266) Cr | |42 |(BasBa)| | e 16y =2
379 | yo | [241) g7 || 42| Clsx i N A Y
371 |y | |227| @5 || 41| limnooe | (28] 30
368 | g1 | |216] 7t || 41| R[X] =1
28| Iz
538 fk-‘,—l =1
271 (S(I(f)))
26| We,
54 (82 7) 54 (Sz: 8) 54 (Sz: 9)
# Expr B
N1 bl Xpr # Expr
38 3 23 (f‘l(t)lﬂ Bd(A))| 119 [a(z) a(z)]"?
37 7, (g,:/?;, n 17 10gign 16 af> a§+1
35 Ay e, O 15 Pj757k777 14 B(al ..... at,e)
24 (f(;f) ) 14 (aq,...,q4€) 13 mt([C* 3 )
’ 130 (X1 4 ---+ X,)"| |12 N
29| (r,: v € pos(t)) 1 i n sG]
2| 1-pn)] |2 F e | [12] 1427
9 N 10] (9, z) 10| (R", 0.bdd.). 1,
18| 1) — F)I | |10 (ovttong) | 110] u(Ne) + i(Ne)
18| (agowp)™ 91 v€(Ga) 9| X+ + X, — 1
16 9277 9 (Ys,.Ts5) 9((m+k—p+2w)

209



54 (Sz: 10)

Expr

B R OO O T 0 © ©OfFk

C(m+k—p+27w)

ZgEG: r(g)=x

m € Ryy1(z)
(f~H )N Bd(C))

(Pjs k()

FAF(f 5)

) 4n
23n+3 4

€n—1
{n:n e N,n>m}
ki1

(=k+1
My(Na)+ii(Na)

54 (Sz: 11tolb)

Expr

10
10

~ = =1 00 0 o

m(a(w)) +m(a(w))

p(1=X)

(f — igj, %)
j=1

{fa: Xo — Ya}aeI(X)
(K®5S, L)

54 (Sz:

16t020)

Expr

I N O N e I S TS

{{Pn(m)}meRn+1(x)}n>o
(1F @I+ @)F)

2o — w3]| + [|23 — 24| — [J22 — 24]]
21 — 23|l + (23 — 24| = |lz1 — 24]]
(AWWVRAVQAV RNV, )

dhn()gnﬂ

o™

DAk — Y Akj
k=1 k=1
m(a(w))+m(a(w))

1 <m <r(j)

\g

210



59 (Algebraic topology)

211

55 (Sz: 2) 55 (Sz: 3) | | 55 (Sz: 4)
# |Expr # | Expr || # | Expr
13780 —1 | [5295|n+ 1| [308] m,"
55 :
4496 | H* | |4378| n— 1| |306| M~V (Séx512 S50
2994 | S' | |2133|i+1 ||286(2k —1 P ;
4| (193] Aut(F,) # Expr
2848 | z; ||1904|k—1]|279| S™ i R T -
2807 | H, | |1805| k41| [276| pro— L " ,A?%)
2600 | 2n | [1303] i —1 | |253| (fu.fo)| |10 ]g‘fuc o (dfﬁ)( )
2522 | 2k | [1146]i=1||251|2n — 1| |152| Licell o
2409 | 45 ||1017| | |241|2n 411|125 (BGOn(%)) 114 e
2019 | m | [ 949 | Aut | [234|2k+1] 111 2 . (C(SQ{ 59))
1704 [[0,1] | | 933 | p—11]229| X,y =1 *
1561 | S || 031 | pg ||224] myt | |1O] (K5Y5S) )39 G}
1553 | @y | | 850 [m+1| |205 My, || 92] @By | [38] (X:2/22)
1542 | fy || 840 [ m,m | 104] g0 | LBLL B¢
1512 | @y || 817 | Map | |181| Ly
1490 | iy || 771 45 | |178][~1,1]
: 5 (Sz: 9
5 (Sz: 7) 5 (87 8) (8z: 9)
7 Fxor # Expr # Expr
5] fla) IJ)‘(ﬁ) 211 (o) tpn) |29 LYo H)
R A 21 (q1,0,—q) ||27| (BP.,BP.BP)
HyY 0 *,—k 7,6
50 A[n] ®A[m] 21 (A n—l(BﬂT’n)) 22 (A7 Z)aﬁ
. "oll20] 2nt—1,2 | |20 (025, Z3, b3)
49 N + ..+ Ik g
41 (H2 x (1 n) 19 V. w(Ap)—p 19 (CU - Aff ’ )
38 /{Z[Ul U’ ] 19 (YQ, XQ, fQ) 18 (n —m + Z',Izn — 1)
eV m +1
37| (BGO(m 4 2)| | 12| ot w0l | |18]  (BOO/I)
18] Vmim2 18| (M®™[|m| — 2k + 2])
36 (CQT.H,Kn) ’ 2n—2s+1
17 (qb_c.h?O) 17 S
3] AQAWR ]|z 0) | |17 AS
(=¢1,41,0) (d+1)(g—1)




55 (Sz: 11tolb)

55 (Sz: 16t020)

55 (Sz: 10)
# Expr
25 lev.ey' Yvd]
20 (8™ x S™[Zy, A)
19 (BP*/In+17M)
17 [Lna TI?LUYL“F2]
16 Hyyos
15 (SPV.--v St
14| (M®™[|Im| — 2k +2))"
4l (cP™Ice)
12 Toryv,,....om]
12 (220 [°A71))

# Expr

27| (Xpp — Xok1)

19 [El—nL(zn—lX)]

18| [a6(0)6(1)3(0)o (1)

14|(I71 x [0,2] x 1)

14 A(Sdc-lk_lﬁ(q—l)

13 : |:An7’yjqi|7jq—li|

12| (W(ty), W(ty), p)

11| (T "L(Z1X)

11 292_2
k=—(29-2)

10| [asmexogoxo

Expr

ctor ot ot ot o 1 1 O3k

(ay @0 age1,a;)
S(BxI)% g1 Lim)]
o0 NG+l y
(X (cp) Xaut(e)S(c2); E(co))

[Bs‘:w Bl; + ngil}
(L; (Rig—14 - -Ri1.G)|1)
ol AT +il2y
id A& 41|22y
(T1,2, i1, Wi, 0 Tn)

212




57 (Manifolds and cell complexes)

213

57 (Sz: 5)
# Expr
57 (Sz: 2) 57 (Sz: 3) | | 57 (Sz: 4) 296 i
# |Expr # | Expr | | # | Expr =1
36809 —1 | [6749|n — 1| [682|2n + 1] |321| S' x 52 57 (57 6)
12210| m | |5318| n+1|665([—1,1]| |272| Cap 7 Fxpr
10957\ S' | |4375) i +1 | |652|2n — 1] |235)  az-2 | GG (g0
8061 | H, | [4208] L |[449|2k —1| |9qg 18] n+2, 2p+ 1
7003 | 2n | |3777|i=1] |420| Sn! =1 93 | nt2 249
5043 | % | |3008| k1| |403|2k+ 1 || < N
, _ 3 83 F, An_y
4918 | §% | |2759| i —1 | |385| —1/2 = 74 pio
4902 | xy | |2742| k—11[385|2r 4+ 1| |215] S x S* "
4724 | 2k | |1866] 4,7 | |33829 — 2| [210|[vr,. . vm]| | T2 | Ze:-i2
4702 | ay | [1725] f71 | [325| [t | [204] S 64 X, G
1402 | e | [1540| pog | |287] op' | [188] pua | [ O] (Xipx )
1307 | ij | |1531] o' | |262] wen | |156| Ap,. || %9  (9n4Y)
4957 | [0,1]| [1505] j = 1| |257| v | |155| U, | L2CLUO1HOR 1))
3455 | @y | [1406|m — 1| [225] (z1,20) | |147| 11,1,
3408 | H' | |1337| t=" | |218] byy | |144| (—1)"*!
125 ]
=1
57 (Sz: 7) 57 (Sz: 8) 57 (Sz: 9)
# Expr i Expr # Expr
160](V,EmQ®¢)| [141]  cog2 291 | [40] 5%, 1)
16029 — 2, 29— 1| | 49 |  |ly@xr(n 39| (S* x D? A, B)
120 (Cor1,K,) || 48 [(0X,VF(oa0))| [38] (asby,...,bn)
118 kfvr,... vm] || 37 Fa,n, 31| Li(g., AY)
109 i 34 C2g-3, 292 25| (X1, X9 P,Q)
89| telo1 30 | (90X, V¥(on9)) | |24 (14¢Xx;Y) "
89 | Dpio, 2pt1 28 w 22| (Ljiq, i)
77 alk 27 S . 221(Xy,..., Xn: G)
76 l)n-i-27 2p+2 26 (8X7 v(0-7()0)) 21 D)T((M)S
64| (n+1Lp+1)|[25| AlHDED 18| {A(VY)/A(V)}



57 (Sz: 11tolb)
57 (SZZ 10) # Expr

i Expr 20 n—p
S (o5 )

n— n—p
41 U(g—il)a—pl 29 _ No—(p_l)a_ﬂ’g0>
27 APy 28[(4.2) - (1.9)
25 [ev,e‘_/l,YV;d} L3(g7,A)
924 (172 — 1-1/2) 27 (Xn—k — Xn—k-1)
24| (Wh(ZG)/Wh(ZH))| |27 (pi/45:75/55)
21 (a—nz—i-bn _ 1) 26 (Fa C (A;Y (UA#P)))
20| (8™ x S™/Zy A) | |23 A Ay Ay
17 [Lm U20n+2] ?g (Hom (CZ’I%T-HZ;CKn)a Z)
16|  (Kw®Kg)" ( ;’J’_;%ﬂ

18 Lo
57 (Sz: 16t020)

# Expr

138 (ho, h1,has qo, 1, q2)

16| (emtn_1)F+ (2-1)C-

Bl (9x,vE (o5, %))

13 (Jy ® JuEyJy + Ju By Q Ky)

11 (V2U3V1 V201 VoV V3V

11 (K; q&"\l,...,q&"\r)

10 c(TW)

TR, (O Fy)

10 (pr2n [Xk] o f2n[k] O Pron [Xk‘])

9 (Prji/ g3 Th,5/ Sk j)

9 (@2g—3a2g—2024—1b)
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58 (Global analysis, analysis on manifolds)

58 (Sz: 5)
# | Expr
58 (Sz: 4 m
58 (57 2) | [58 (52 3) | [ ( %Xp)r 567 3
=1
a5 L o L S Y =
23775 —1 | [958L| I || 795 | 2 58 (Sz: 6)
6119 | L* | |5237|n —1 4 p # Expr
g 644 | o
5095 | ij | (38840 + 1) | ol Py | (298] X | [T09] 2
oo | IS = ass (k4 ir)| 298] 25| |17s| (Dgu)
1829 | @ | |2501 1/2 | | 391 1 Jaes| [N
4702 | 2n | [1958|k +1 <u nez | [125 A
) 354 | Snt 244 3 03
4363 | x3 193317 =1 p—1 n—2
3706 | 1o | 1887 |k — 1| | 340| dex | |229] Ay 89| F,A
0 o323 2k +1 | [209] - Y
3320 | S| |1331|n—4| | D22 | * 2w || 80 | (1,72,23)
1mn—>oo J— J—
3284 |(xy) | 1200 § || 5g) e 190 ; 77 |N %131 1
eel AN I el DR P 75| 3M
2998 | 2k | |1084| gt o7 | 12| LA (enien)
2825 | A | |1053|p — 1 2g2 N n_2
2811 | da | [1043]i+ 1] | 5 L NV
- n=1
2|
171(n/2 — 1
58 (Sz: 7) S 8 (Sz: 9) 58 (Sz: 10)
# }?ﬁgr (Sz: 8) i Expr # Expr
228 # Fxpr 86 2iLTR 124] (M, E @0, 4
194 Z_-l-j 91 (aX’V(U)"ZZ)) Aa)\ d . ) 2 <ptii
185 % s (Qmutr) | [P <Z’ (0=0t) ) iGN
4,j=1 71 N-2p 48 ntl 50 [071]7<Q§MA1> )
160 (Ya ‘E/(ﬂ-,® @)) 66 e—/%(p)% AB=1 n—p
110 (x ’i’ 1) . 2d 48 )\(h):)\(g), v 41 0(pa—W}_a—p
93 T iz <9<%Ai> 2w, 33 =
izl i1, 19,3 N—2p-1)2 30 | (G, |[TGn|"?
i H'A'll/mg 48)(0X, V;(Uf’@)) i(l) 7<1—|—21 v)v 28 ( FNg|md c]zv | )
_ n—sp—1 T 2
72 13—(€)t 32 PS 2 40 (n 2p— 1) 27 e—t(U*?*D’ iU)?
69 > xﬁf; Ve i 2 Y
j=1 43 Uun—2 38 [ 272 L (x/y»ag 7:“)
64 | (0X,V(oy)) 34| (D*, p(2)d*z) 25 i1, lo, i3
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58 (Sz: 11tolb)

58 (Sz: 16t020)

# Expr
0 ok, %)
30 eV + fé/kif\}/k
27 (A 2A7)
26| (I, C~ (A, VF(or,0)))
20 *

n+1,vv
20| (p1sA1)s -, (fasAa)
20 TPk

lat2l

18 M, "2
18 (A, v+ (a;;i_p,g)))
17 o

11,12

# Expr
15 <8X, vt <0?;;\i7p,g0))
13 (x1y2 + Y12 + thg + tle)
13| (z1ta + t1mo + 2192 + Y122)
N—2p—1\2 (N—2 2
12| {(Mp) (ape)]
11 T~ Tim
64(07059 +cos 6 )
11 sin29:sin2ep ’
11 Ponr >0, 9Porr>09™"
1] (Gry, Liw B) QTGN
2n 2yte(e;)
10 i:Zl—\/z
10 (pr2n [Xk] o f2n[k] O Pron [Xk‘])
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60 (Probability theory and stochastic processes)

60 (Sz: 4)

60 (Sz: 3)
60 (Sz: 2) # | Expr
# |Expr| |6988 %
13910 —1 | |5735| 1 =1
6343 | 4798 n—1
3831 |(z,y)| [3883| 1/2
3699 | to 3261 n+1
3565 | ds | |3161] j =
3304 | xo | |3157| k—1
3171 | dt ¢
3146 | @y | |20 Of
3107 | t 2734|n — oo
2980 | [0,1] | |2630| k+1
2946 | L? | |2348| k=1
2930 | dx ®
2805 | wx; 1830 Of
2428 | X, | [1777| i,
2419 | Xy | |1769] st
1647 i+ 1

Expr

1719
1582
723
473

403
395
332
325
319
310
290

287

256

249
236

—1/2
lim,,
lim;
lim sup

n—oo

th—»oo

Liv1
1/2

)1/2
Tn—1

dt
lim,_,q

—0o0
lim inf
n—oo

Tr—1

217

60 (Sz: 5)
# Expr
1258 >
i=1
741 >
j=1
659 >
n=0
N
578 >
i=1
557 >
n=1
535 >
k=1
457 | n~Y/2
417 |1+ o(1)
408 >
k=1
k
311 >
i=1
301 >
kio
294 I
i=1
277 >
i=1
238 >
Zil
233 11
i=1

60 (Sz: 6)
# | Expr
107 Vp—1,0
82| (&.Y5)
69 | (log)*/?
68| L@
66 | Cy1)2
64 sup

0<t<T
63 'Lgt+1~: w
59 | el
51| (¢1,0?)




(Sz: 7)
Expr
136 kzjo 0 (Sz: 8) 7z E:Xpr # Expr
13| 1< ht<n |[7]  ExXpr 5 T 37| 1 € Doyt <1
w1 96 dot Lt Va2
112 3 1<h,t<n 49 Br.R, 36 |
=1 38 1= SM(It) | |39 [¥,eqcn)] V)2
101 (S 37| limys, . 33| (kyk—4,6—4) | |29 (—réy,ré)
=0 36| (0,T; L*(RY)) | | 33 ngﬁ 27 Pyt
1000 <s<t<T| |35 p&ton 39 APl 24 (2—a>2/3
n—1 35 I - N—(p-1) 2na _1
99 > 0,0’ 32 [{p+1,. ..,p+q} 923 ( TE
=0 34 (t07 tv a, b) _BJ Lis2 @) —
- m—1 39 -1/ 31 Lo | 1230 o [0,7,); Hl(Rd))
j=1 31 ki, ko, k3 31 (O’ +oo; L (R >> 22 Uz zg...zp—1
_ I i Zt+Zt+h A
69 R; L1/ 30 — 22 —k
iy 31| =B 524 (1) 1ogf$gkfé]f§‘—l)
65 Np—1 21 +
i=1
65 | (z1,%2,. .. ,xy)
0 (Sz: 16t020)
0 (Sz: 11tolb) # Expr
# Expr k _
41 e e, R
37 ZtiEDn,tigt ‘ 7,1;[1 g ‘lz gidi
34 (Un(i) = Yri)—1 22|[(i(s)—1)A, (i(s)+2)A, — 1]
29| 1 ( - gM(m))z 16 Ty b4+
27| N+, k+3j+3 ” A s+sfz(6rw )dr
24 Vi, :
03 2n02(sd*1) 14 A(t—s) + sfz(erw)dr
22 (‘]2(f2) 1J2 (f2)) | |13] (tr- - s tnitngas - s togm)
p
;3 JZEAAN (p—1) 13 HEjiEZ'R
JeAfV_fl(pfl) 0 ~1 ~0
20| (f(X) - Bf(X)] 2 )] |12 <wv’gg>;%ws>ws>
3RY.3Rs
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62 (Statistics)

62 (Sz: 4
62 (Sz: 2) | [62 (Sz: 3) (5z: 4)
# | Expr
# |Expr| | # | Expr
: 265 —1/2
1633 —1 | [849] i =1 | | jaq| vttt
774 | 2k | |737| 1 o
, 2 162 S
585 | 6275 = 142] 2
553 | x1 607| 1/2 1371 +
544 | x | |501]k—1 A
499 | o2 | |443|i—1|[135| [
492 | 7, | |402| 1 oo
a2 | X, | (382 k|| LT hn;f/;oo
437 | de | 305\ k=1]| 2| 7y
426 | P, 234 n7! o t%
402 | ds | 2150 — 1| | L | "
402 | /i | [205|m—1| | 0| 2
369 | X; | [199] t+h T
. 69 | 2k + 3
367 | nh | |195| n,j 68 | (ds.dz)
322 | z" 186|2 — « 68 h/\’_l
62 (Sz: 8) 62 (Sz: 9)
# Expr 4 Expr
4 i f 26 (0%
Ay (8] Tl
28| X; — (a+b)/2| |20| (2|0, 3,0,G)
25| 2no (Sd_l) 20 ;1/92 ,
24 enz® 18| n,K,s,T,7
22| loglog,(2671) | |17 =
21 h)‘_l(Xj — .CL') 14 ¢1€1(;))
—1/2 ¢r(s/h
12 @ —|—C’fij T 13 0 e @mK,S/
Tgﬁl 13|T(a+1) + o(1)
I =5 1] 22(e—1)
6] er(i) 11| (a+2) + o(1)

62 (Sz: 5)
# | Expr
425 >
i=1
199 >
J'=11/2 62 (Sz: 6) 62 (Sz: 7)
153 n~ i Expr # Expr
93 > 63| Vir1:w 351 0 € (0,1]
k:l( ) 55 b2__ha 30| my,mi1
70 |1+ o(1 2—a
R e A
68 Z 35 Tp(w)+1 ¢r(s/h)
i=1 ~ 2 =
64 |t+1:w| |33 Hf—f 24
00 n =1
62| S 133 emr | |24 ghe?
L8 @+ e |21 (xn\é(a;n)
1
62 Z:Zl 27 emnZ 20 8egéa)
56 # 2711 +2s+ 5| |18 [Tk Thg1]
52| [y1, o)
52 |1+ k1
M
51 >
j=1
49 Vi1
62 (Sz: 11tolb)
62 (Sz: 10) i Expr
# Expr 2na(Sd_1)
28 X;—(a+Db)/2 23 2—«
s | 2050 - BT X0 2 0
24 (55) 16| YUz =2
99 log log, (26‘1) n
n 15 ntYy ey,
18 @7’L7K,S7T,T i=1
14 (37|0,ﬁ,0,(50) 15 n—lzgiéxi
13 sup i=1
13| E. ¢} —o? 13 sup
12 Y(TkJrl)‘ZTk 0€0n k5,1,
12|(go f,go f2,--) 13 ek(a—i-n_l/QT) <z
11 U(Sd_l)Rl_a 13 (9 € @7’L7K,S7T,T,
12 22w —1)

219




62 (Sz: 16t020)

Expr

g ot &> 3 0o oolFk

2—a
2no Sdil)l/(a_l)
[wn (z,04n7127) — Uy (2,00) ]
log N Q(f;A(m))
log Ny,

vz,
a . X.—b

X

€ h  —€

Var <F\(t3_1)> + Var <ﬁ(t3—1>>

—en(M/p)h

J
18 n

~(A/u)h=>
(U € duy | ¢(20,U1) = 21)
6_(1+e)c(1+5ﬁ)u—ﬁ/2

1
h)\(1+a)+>\o—1€u?
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65 (Numerical analysis)

65 (Sz: 4) 65 (Sz: 5)

65 (Sz: 2) | [ 65 (Sz: 3) | | # Expr2 Z 1 Expr 65 (Sz: 7)
4 TExpr| | # [Expr| |215| (8 R?)| 228 z'—i—% #| Expr
2661 —1 | [1563] L | |170 (0'1,10'2) 121] j+1/2 65 (S7: 6) 72((a, bi ¢; 2)

944 | 13 1128\ n +1 08 o0 n—1
164 n=0 # Expr
786 | 2y || 807 [n—1 b i, |l h 1) Py
2 n T3 _i
772 7 706 [k 1] i 81 y,ji el 431 uli
594 | L2 || 558 |i+1 7| i-l 66 | (rs - 1n)? €41
579 | 2k | |529 |i=11 1110 @ || T3] i+1/2 || (72 _t2)2 42
5931 1| 1470 | e | 98 ) [—1,1] | 1 72| [n], 63| e | |41 z’+il/2 '
540 | dt | 432 |i—1]|97 [lim, | |70 | 2 wl o b
540 | mo || 395 [k—1|| 94| (ri,m) | | 68 |[(L—1)/2] LI PO
514 | o 364 | 1/2 91 | (24,y4) 68 i 36 | W —u . 51“1 .
509 | o9 362 |j=1|| 84| (t1,t2) = 35 |n+2k+1] (40| 7+ 1
504 | du | (356 | i | |83 | 4|66 (n—to) ||| Bue [lagl 83
493 | 2n || 352 [k=0]|s1| . ||64] (n—n) | [321[(N=D/2] =
A75 | hy, | 341 |5 =0|| 78| ti, 64 | i—1/2 35| Thp —t
5] to [[B0[5+1] )72 g |fes] 3 331,J +1/2
2| &a =1
65 (Sz: 9) 65 (Sz: 10)
7 05 (%Z 8) # Expr # Expr .
T kx]?rl 24| (k+1)"+ (I + 7] |24| (k+1)* + (1 + 1)?)
B 22 Phiksla b 16| k=1—[(N1—1)/2]
21 <$i+%,yj) o1 n—zi—l 16| 1 =7 — [(N2—1)/2]
18 (52'76(%’7616761) ]3:0 14 (] + kA + an)—l
17 ulr 20 i1 m—1
16|(I +kA+EkB,)| |19 ul —u) 1 l:_z,:nﬂ
16| 7 + [(é\fl—l)/Q] 19 h;él - h;; 10 T
16| COvrer 16| k7 —k 0] (8 42y
167+ [(Na=1)/2] | |15 p+? — 2 9 L
15 ree 15 a s| @ f(zm_l() :
14 (w1 — &) - il ,r e ™ Yoy
= 15 (61 et >ﬁn—1) 8 (5hk gkv;)2
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5 (Sz: 11tolb)

# Expr
500 (mi—t1)” + (12 — t2)°
A
44 <(7_1_t1)2 + (7'2 — t2)2)
i+[(L—1)/2]
20
k=i+1
J+H(L=1)/2]
20
l:j+1_1
19 hh_ Ath}ﬁ'
19 ’L+12 7
11
17 stal;—3),a
i+[(N1-1)/2]
16
k=i+1
JH[(N2—1)/2]
16
I=j+1
16 -1
((k+1)°+0+1)%)"

5 (Sz: 16t020)
+# Expr
15 u(@ir1)—u(zi)

Rl

10| [a1, by ag, by - -+ sy, by
10| (sin%(o1/2) + sin2(03/2))"
10| (sin?(01/2) + sin*(02/2))
8 1

((7'1 t1)% 4 (r2— t2) )A
8 [qfwl dt—l—hfwg }

577,
dIREELC >\r (1)
6| |7 e
6 sin*% + szn2 2
6 (S’m2 "21 + sin? "22))\

222




68 (Computer science)

68 (Sz: 6)

# Expr

125 Y, st

122 /A

48 Y, i1

5 (0 f),

4| (1-2)N

40 An—stl

39| (n—s+1)n
36 |(cat(X), cat(U))
32| (k+1)(k+2)
31| (1+kY)?

68 (Sz: 10)

# Expr
42 Ci,jk,lm
30 Ci,j,k,l,m
27 ‘6z'9j . ez‘ekf
22 W";kg
18| ki+ky+ks=k
18 (M’ Pl,[/, J/)
LI(XiNOXaN---NXk)
U (M;P,1,7)
0 U geyoro
10 517352 S3

68 (Sz: 5)
# Expr
278 n—s—+1
68 (Sz: 2) 68 (Sz: 3)
68 (Sz: 4 _

# [Expr| [ # [ Bxpr | (=1 (Sz: 4) ||251| n rl
3624| —1 | [2088] ..., | |59, Pgil) 178 >
1403| x4 1125 n—1 194 ]gl 157 2;%

. :
1332 ”. 1805753 7f b 18 Y:_s 152  I%cell
1006 [5%1] 787 _% 1731 —1/2 | |127| (1—2)""
’ !

789 | iy || 664 | 1=z 19341 (G,G") | |104] [z, - - 2]
764 | ay || 644 | top || oo ga,n 92| By
R R Ak I S R ol Y

) n—00 j=1
| % | [o1a| g | |6] 21 || 7| ana,

695 x 499 | k11063 STy ' 731 6,6,
690 | 6, || 495 |m—1 gi (H),?—l) 68 | (n— s+ 1)
671 | X° 479 | i—1 5| ( ‘ﬁ+.1> 66 11
658 | a; || 420 |(s+1) e 2%’5]1 o =1
657 | [r]” | | 412 | cat qsoéx

63
553 Vpessn
68 (Sz: 7) S
12&9 E)igr 68 (Sz: 8) 7 ];:Xpr
7 i | bxpr 46 ik Lm
Qi 40 [1CCL,25§0P] o7 ‘672‘0; _7 émk
69 |(M;P,1,J) a1l T ko k
m—1 20 1, v2, i3 29 (A, Z)“/,(;
67 xil """ in «,
j=1 23 |1 B |a+b+1 20 (aZ,BJ Zﬁa ¢ﬁ))
17 f )t T >fn n
53 f(Oég,_ch(ﬁ) 19](6; 62 65) | (:lc}l|T - (pdm )
52 16 {91?9270?”04} 14 (1 B Z)_ka/+l
k=L 14| s1,89,53
43 (S T 7 12 n—(m-1)
38 | Aln—st+n 0 I(-1/2) 11 ZO
< =
34 ll, cey ls (_ f((i()],% l'o) 11 n—1—2J
n+1 12 Rkl 11 ; Yr;ﬁ Ik
30 > 3 J, My by
i=1
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68 (Sz: 11tolb)

68 (Sz: 16t020)

# Expr

19 (35 a1y )

181 X1, Xy, ..., Xp € D®

18| [a¢(0)¢(1)$(0)¢(1)]
(1—2)""

15 ew

14 ‘1 . Z|—ka'+l+(2a—5)

14 kla"'7kmakm+l

14| —ko/ + 1+ (2o —¢)

k

14 k1, km,kma1

13 Cijklm

12 il,jl,kl,ll,ml

Expr
- yizEa)
mIl(kB+1
8 L= L'(kB+m)
8 (A(n—s+1)n % An—stL » V;)
71 i,m(j), m(k),7(l), m(m)
6 C i () (), (1) m(m)
6 (a1b162 + albgcl + agblcl)
6 (a1b103 + albgcl + a;iblcl)
m!D(v+1) |~
6 [1 T T(v+m)
6 ‘1 _ Z|—(k1+k2)o/+l+(2a—e)
6 Cy Cr,y
(R th2)o—1)_
_ mID(B+1) |
o (1 T3 ) )
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70 (Mechanics of particles and systems)

70 (Sz: 2)

Expr

1790
1033
776
698
682
570
549
047
935
520
491
484
458
368
353

Qe
)
2n
T*
T

to

Z;
Vo

dt
Sl

L

33
27

25

23
21
19
18

17

16
16

70 (Sz: 4)
# | Expr
123 4
70 (Sz: 5
0S| 05| Wi | LD ( éxpﬁ
2
PR s || [
825] 3 0 382 S, 70 (Sz: 6)
602|n—11]]69| ex; 343 S 4 Expr
599| k+1 |65 | —1/2 g=1 . _
0 196> 1 g Js
465 s =1 56 | AYP 187 2777%:1 111 iy
393 P =11\ 52| fr | fyaq) ST | 5o |
348| v, 50 ngl 113 Z’Zl:l 0 g%}.
3431 ¢ =1 50 | (ge)~ 104 ;)%:1 50 i
294\ k=11 |50 | (Tv,) b=t L 9
260( =1 49| aq" || 50|24 ;’S (@
251 —1 | |48| —2/3 || 63| X P
e i=1 27 | (z',. .. 2™ w)
2OV R LS =13 Gy | Xe | g | e
228 1+ 1 48 | q(to) 48| 0
213|m = 47 (R, R/) 43 H%?_E
210/ N — 1| | 44| L o)
V8 35 D25
44 vy,
42 Sm—1
411 i
70 (Sz: 8) 70 (Sz: 9) 70 (Sz: 10)
# Expr # Expr # Expr
T T OH
25 0" 18 (SL’,t|SL’0,t0) 24 Q opr
23| 2\ e 16 (7(,5)77(@7,5) 21| (!, .. 2™ ot o)
17 (§7HR,> kpp) ]_5 27 éz‘; éj 18 [U(q)e] nu(l)?:ug
. 5—1 — @ 14 Jisqr + Jasqe 15 Coeiey
13| g5 G+ 12 €0 s, 15 <$ gf)
12 (x,w‘gl’,'tb% t) 11 Forere; 13| (2}, .. 2" pry. .. )
12 aq ?q 10 (mlayla' / . 7xnayn) 13 (Sl X Y7 T*Y®g)
12 aaqL“ 9 X515253 12 (377 azU(QE,t), t)
11| Y (h(y) + )| | 8 /A0 1] iy i
11 (tl,tg,tg,t4) 8 ||U*E|Z — E|Z|| 11 jl . bk e js
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70 (Sz: 16t020)
70 (Sz: 11tolbh) # Expr
# Expr 13| («f,... 2", W(zt,. .. 2" v))
103 o 81 (vo+wvi(vo,A8), a, A €)
35 OX it 6 OX ) ie
19 Ozx™ .
18 Qg — @r px 1 ir
l OH . 6 J1---Js
15 Q 9z° Qs Oz1 |
12 agjgk 6 (Xala2a37X51§23ﬁ3>
11 S8 50 (0.00+ Hoi P
9 g::}s)m—1 4 ?Xé%;; B
O (amepbi=b) o lal R+ AR
8 , Ovt v’ , 4 f
8 (Yl(qo)> ) Ym(q0>> Pog o™ " Pay, =%
4 (1 + ww)(aLwaRw — GRwaLw)

74 (Mechanics of deformable solids)

# | Expr Z | Expr
836 | L” | 438/ N — 1
554 | H' | [955| 1

540 | R? | |og5] i 21
5231 Q | 1239(n—1
523 |[0,T1] 1190| SBV
515 | H' | 168 i =

511 | e, 165 t?

433 [ | l159] 5 -1
a9 | 2 145|Q\ K
376 | 9, | [142] 1,2
363 | < | |19 L

74 (Sz: 6)
# Expr
5] 31| (o)
74 (Sz: 5 34 rez’. 0
74 (Sz: 4) # | Expr | |32 (u6 ;L |
# | Expr | M99 ¢, h, N
337 N1 91 ul 31 Z
299 | (4 R?) | | 75| 4o+t % B
o) || 8 Si;_l 31 (asQi;R>
102 LY |63 si—1||28 2
97 (Q;lli’m) 59 | €nsan | |95 vii
89 W ’;n 48 | upt | o5 ggpn
8LI(U; B™) | | 47 | 1. 0502 OSt=T
78 Sg(t) 3 20 uga(T>
69 | . h 45| .| |20 (€ M?¥2)
iz
62| [ 42| F2, | [19](0.1); B ()
O\K 29 | o 191 (u(t),v(t))
59 €n, i 18 o (t
o 38 95 gen( )
58 | w Sl ls] (e
mxn | | 37| ¢ (8 )
55 | M 5" 17| (U; M
43 | («,0) | |30] trm e
x, é 16 ‘SL’ =—1
535 Hll\ . ]_6 (.’,UK,té—l)
6] ok,
15 bin,h
14| 0A7°
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4 (Sz: 8)
74 (Sz: 7) o Fxpr
# Expr 20 (0, 1; H'(@) 74 (Sz: 9)
1712 (g(t),éK(t)) 17 ufgﬂﬂ # Expr
Uela 15 re . 41 4 (Sz: 10)
34 (90 K@) | 11| (s@g\Ty) | [0 J n Expr
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2000 Py |71 | win | | 57| XK P I il 2
179 (75) 66 /WN 47 SNT 17 (Xk (S)) 15 HdN,r(75>||
LT 60 | kem | | 25| Aa Y 15| ldy (1)l
144| g X oo | 2t | 14 Sup 9| (b(t)o(t))
14| N[ 50| [5G 0T ] (1
112 Ny 0 (rq I Wem, 7| g
96 | <1 48 | alk 21| hwy 10| expy(v) N, rq
03| p 32 |STM| |20 | win, ||10| ¢1= 6 |lldn(.,0)ll
36 dz 26 |r=11|17 p;l 91 ~(d/2) 6| (—1s)
S 171 S , 6 sup
85 | K, 25 P N,g 9 WiNg, te[0.77]
84 dY 24 f; 16 (tzvz) 9 (Nl X Ng) 5 ‘Ijk,e,f
83| o, 24 o, 16 |  win 9 A~ 5| k0, —¢
o5 o | 124 U |16 Xien || T |KS ()]
U1 2 15| BMLN)| | 7| plmiin
73t N, rq ) d
23| ps, ||b13| Sm1 7 k0w
7| 12K/ @)
5 (Sz: 7) 85 (Sz: 8) (Sz: 9) 5 (Sz 10)
# Expr # Expr # Expr # Expr
21| (W(t), Wa(t)) | |12 ZkeM(N,r,sg T 2K(t) K (t)t] 11 (dNr( )*WN>
12| k€ M(N,r s) 1] |ldne ()5 [ [ 6] (R/2, R+ Nh/2)
| (X4 1| Wsrm | |5 Iyohs 11 me |
1|kt w|[Gav, ()| [5] (Faw.wam) || 2] 1+ @n@)s
10 kf € —m 10 \Ifk,_g,_m 5 <5 ( 2753 )) 2 Zk,lGM(N,r,t)
10| k,—¢,+m 10 Upirim //\ se/\ +$_' 2 | exp,([0, kR/4]v
10 kAltm | 10| i 4 <WN * WN) <0> 2 Ootop s
10 f: 91 ldns (0I5 | 4] (n K'sr =) 2 ||dfz(v) = df(w)]
=N 6| ldn.(0)[15 | |3 k1€ M(Nrt) 2| (ds(vi,w;),t,s)
10 WN * WN 6 keM(N,rt 3 (jﬂ/2k> S, t) 2 ZkJEM(N,r,s)
8| (N1 x Noy#) | [ 3] |ldng(s)|la | 1B1(zy) € Aley =0} | | 2| V(n, H,r—r)
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85 (Sz: 16t020)

85 (Sz: 11tolb)

Expr

Expr

DN W W w ks ot ot ot Dk

(I/‘g/z(tl)’ W(tg),]))
X (1) = X (1)

7 —|—j +ny+ng—m
(expy(tv), expy(sw))
(ds(v1,v9), 81, $2)
{(zy) € R2J2* + 4> < 1)
((k—1)R/4, (k+1)R/4)
(expy (sv). exp,(tw))
2(k 4+ D)dl(|€] + |m| + d)!

el el L S N S CRERGURNJU = S

qjk,-{—é,—i—m + \Ilk,—&—m
qjk,-{—é,—i—m + \Ilk,—&—m

ol

(6xpf(y)(€9f(vl))> €$pf(y)(€9f(w)))
[(s4(-,8) — Sng(s)) x Wi,
Vi t4m — Ve t,-m

qjk,—é,—i—m + \Ilk,—i—&—m
V(n,H,3r)—V (n,H,r)
V(n’H’r)

|dy (¢(21),0(22)) — dx (21,22)]|
(expy, (tvg), expy,(5ws))
([kR/A—R/4, kR/A+R/4|w,)
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86 (Ge

ophysics)

242

86 (Sz: 3)
86 (Sz: 5
86 (Sz: 2)| | # [Expr | [ 86 (Sz: 4) 7 (Expr)
# | Expr| [307 % # | Expr A7 syl
235 T L i Y ;
€ 0 80 = t€[0,T) # Expr
176] M\ 82 | k—1 55 el=# 37| s € [O,Tl] 37 sup
1461 =1 1174 [{0,74]] |55 Tk, 33| (wi,@2) selo.y)
WL Wa 163 | per | |43] [2L(y)] | |99 $ 35| 1—e
1371 dt | 160 |e — 0| [41|t € [0, = 17 e 2m
129\ L% | 155 | ot | |37 15 | (17| [Ace; | |14 vElo
3] ds || 55| 12| |30\ tim sup | [16] A | |10[IST (DI
WL TP 1153 | (0w) | |yg| 0 |15 [Waufl2 || 9| (&7 Twsw)
HL[0T]) 53| | | [ufirEn)E || 9] 0+ 0m)
110| < R | |27] € ’ 8
1 . 13 ,y*_ sup
106 a® ||| [ ||%O ;] =1, t€[0,T]
106 (x.t) IV 26] (@, = )| [12] IV®illo | |8 |(o(e) = 7)
’ S| 23| () | 12|00 HD s | g — g
105 6, | |51 A ! 11| (1 —Cé) =
o8 | T | |48 |z=1| |22) [=ba] |0 (i~ 1)
592| hy || 44| 1P, | |16] o (@) ol
43| 2! 2
86 (8= 7) 36 (52 9) 86 (S2: 9)
# Expr Z :
6 0., A B [ B
T —€eA(T—s
12| PrRa®) 10 e A=) 61 15, +6-T(y 1)
10 inf 9 x%—_ll 5 (A*0,u . V)
el ] gp—l 5((k—1)T +t—mT)
j—1 €
8 I1 61 [S)VQls 4| (1= P(eWrgD)
=1 2
8 (a~Th, wo) ’ PR R , 4 A*z9 ,
7 Tls’y’l 5 le_glﬂ2 4 {u—ei(ai—h)}
7 s 5 \<%>I 4 [+ ]
rEBy (2 5 J(u,w), w 41 (1, < (a,—h)T*)
6 | (IVTI° +[VSI) || 5 T 1| A (), A
6 (l,h(l),h(%) 721 HL2 (A (), Niea ()]




6 (Sz: 11tolb)

6 (Sz: 10)

Expr

BES

Expr

xT 1—|—6Wj 1

(S

W W W Wk = Ot ot

[w(t) —wo — Wa(t)]
peLF o=y
[—b+€",a— €]

sup |e&;|

te[0,7T

2

(lls6)* +||5TH +II5SH)
IU”

(h1||A¢1||o+h2HA¢2H )
ka e

-~ N 9 oo ool

o(€) € (Th—1,7%) —fU (Yo (2)) du

1+ Fy )2
|B(1,h},h2)|*
e—)\l(k—m—

ty < 7p < g1

e S
h [V [ + ol Vo
inf
PEF0, o=y

{zl(y)&I for SOW}&S € [0,71]}

nT

ot Ot Ot g

4 (Bet)k_

(1!
6 (Sz: 16t020)

Expr

W oWk e e e Ok

2 2 2 2
@ + [1Sall” + [1Sollz2 + ILF1I7 + [ F [l

16g* + 2PrRa®x (1|66]* + 6T |* + [|65]%)

lall* +2PrRa®x (Jl61 + 1T]1* + ||5]1%)

(1—e=*)(1—(y)) — e~

2 2 2

a® + 31Soll” + [1Sall” + 111
DA . DA
Det [g’ Bz ’am]]

[J(a 7 ww) — J(A 0, 0)]

sup [e€f] > 55
t€[0,T

yeK,peVuc S“ﬁ(e,u)2
HG<£77(97LU)>$ —n(f,w),

V/
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90 (Operations research, mathematical programming)

244

90 (Sz: 5)
# Expr
115 3
00 (52 2)] [90 (52 9| |0 Be by S
# |Expr| | # | Expr 7 | Fxpr 63 exp(—l /(2n))
627 a1 | [462]i=1 28227 (SP f‘;c) L.
528| —1 | [341| iij || oo | Geys || 62 ;
363 @y | (264 Ajc ||| a i
339 @i | [263)j=1]] o gm 60 Zl
315 ij | |244] 1L | 5 i~
241 2k | 201\ k1| o :ﬂl 59 21
240 x5 189 |n+1 m =
237 A | f1s2| 1| ]S | S R
227) s | 1T0] /2 || o 1| ] 42 2
212| Q ||158|m—1 r i=
205| a | |157) -1 | 2 ZJ'H o [th‘ ]
190| v; | (148 n—1)| ¢ Ajfl 30 T;
179| f* [125) i1 || gy )
174 pp | 120 k=1 | hmjﬁm s s
1701 v 1171+ 1 531| e j;l
26| 1<i<n
23| j4+1/2
523| i€ [r—1]
90 (Sz: 7)
Expr
- L_Ii 90 (Sz: 8) 90 (%Z 9)
24 1:231 7 Fxpr ?; = Xpr< :
23| (B(n),m;p) | [12||N(A) () Dyl =hy=n
22 it 8 | (whe — Ko), | [1° e
T +
mk—n 7 log M(Gf; 6) 10 b ST < tm—i—l
18 Z 7 D(I—MT),E 10 A(lg)k + Agg)k
14 (6_‘_%;l_ o?) 6 4a, 0,20 8 |(z(1),...,z(k))
13| {1, 29,....20} 6 0,4, 27y i ($p4l.)1,{x1.b..xp})
12 Qe | |0 m o
dt1 " 7| (L(Go), L(G1))
11 Z i) (AJ—1>AJ'—2) t N
i=1 5) (Cj—lyDj—l) 6 fC (S) ds
11 {Nm:m?@l > 1} 5 (tm+1,tm0) 6 TZ'OE L(UZ-,VZ-)
11 3
=1

90 (Sz: 6)
# Expr
42 ﬁ—iﬁ
28 (tmatm—i-l)
18|a € PN Z¢
170 [Sry8r41]
17| djyy
17 Zie[r—l]
16|  Tge
15 Lit+1/2
15 (4;,4;-1)
14 min
z€el'(X)
90 (Sz: 10)
# Expr
8 sup
T <t<tm41
t
8| —fa(s)ds
0
6| (05, Z5(07))
6 inf
T;eL(U;,V;)
A
6 eofc (s)ds
51,1a, ...l
m 2
4 (szl"z)
i=0
4 [f;(tj)] 1,...,n
I
4| |rwn=sws)




90 (Sz: 11tolb)

90 (Sz: 16t020)

# Expr # Expr
_ log Nm Q(f3A(m))
S[G, a1 [7 R QAT
g —[a(s)ds 4 {N(t+2) Zt/Oé—l-EﬂZl > Z}
e 0
41 {2a20)|a+p=ra#0}
7 IOg NmQ(f7 A(m» 3 logJ\/[(Gf;em)
7 A?k + -4 A%k log (1/em)
7 % 3 PCrnceaimrne PFNG
og (/€ log Q(f;A(m))/Nm
6 e—L’—t/a‘i‘Eﬂ 3 g log(l/Nm) ,
~ (m—k—1+e(m+k))
6| —Lft/a+e] 3 ) (1—e?)
6 (p1,-++ D1, p) 3{abi: 1 <i<n,a; € A b; € B}
1
6|y hypa by sz |3 (¢ = max ()", t(mn))’
5 kjt1 3 (01,27' s 7cl,d702,37' s 7Cd—1,d>
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91 (Game theory, economics, social and behavioral sciences)

246

1 :
91 (Sz: 2) | |91 (Sz: 3)| | 91 (Sz: 4) #9 (%pri)
# |Expr| | # |Bxpr|| # | Expr | per———
261 | @1 | [261] 7.0 | [101] Gur | |eglges e
232 | =1 | |259| 6.7 | [ 69| 2k+3 | | ol = =
176 | dt | |199] L1 || 66 |lim, o N
172 | @y | |168]i—1| |53 | wee |47 2
M0 | @ | 1520 0.7 | 36| fu | |45
.. t T)
140 S 140 f 32 d1/2 3811 — (CL’ v y)
126 | xo 0 31 D.y M0<t<T
125 | Ko | [137] 0,0 | | 31| lpoo) | |59 4@
122 pi | 136t 4+ 1| |31 dor | |56 70
19 | 2k | |133| 7,7 | {30 | @1 | |o5] R
117 | ds | [125]i=1]|30 |h+HX i
112 | k| |117|n—=1] |29 | Cor ||25] >
UL | po | [111) 0,8 || 29| (@a) ||, )Jo?z
11 : +oo k=0
108 G | (109 ess Hlag || gl h o+ EXY
(t,s) | |105|k —1 ; 18] 172
5105| F | [101[k+1]|27] >ur || o] | Ve
91 (Sz: 7)
# : EXpl". 91 (SZI 8) 91 (Sz; 9)
241 1y, otk # Expr # Expr
15 IS),;y» 3] Drrz:ws 9 T
M 1ty 101 —log(l —w) | |\ 7| —(1+k)/(2k + 3)
13 f 9 ("% ) 5/(14+A+a+Ax)
8 (R?, dx dy) 4
ti—l 901—q+1 ||Qt||oo7k:,l,)\
13/ t+2:w—1]]7 - A (01 (1)
1 (M i) TI1+A+a+Az ||y (br, ..., by)
non TG r € Q™ | 4| flow Alnl/0+8)
0l (s — K |log Aln
0 ('LU -T'n_l 0>+ 7 (ng — KO>+ 4 56 {_171}n—1
10 T) 0 O 4| [Kpy(1+ Cp) 7Y
=1
s| @anier 41| 16](26)-2)) | [3] (3 (wmw) +m0)
7| (wiz — Ko)

91 (Sz: 6)
+# Expr
63| Vig1:w
200 041
17 nl—l/a
171 (x1,29,23)
171 djtaye
17 sup

0<t<T
171 (m, p,p')
15 b e DQ’T
14| (1+ Cp) ™!
13|p+ (k—1)q
91 (Sz: 10)

# Expr
8| —2(1+k)/(2k +3)
8 n2(k+1)/(2k+3)
7| (a+AX)dt + XdW
7 (1K) /(2K+3)
4| (14N)az + da+x
41 (14N az + x + Xa
4| (14+N)az + da+x
41((1+N)az + x + Xa)
4 (tj;p7qv‘970—)
4 b
41 —log(l—w)—1




1 (Sz: 11tolb)

1 (Sz: 16t020)

# Expr # Expr
19 e~ e (@vy)) 6 {y<N’N) (Tl %
19| —7a(zy)(t— (@ Vy) | |5 oAV | 1b< ns]
d n
o fun s (s ()
3 - 2(1+k)/(2k+3) 3 (z, 0%, Dv?, D*?)
7| Bpr(a) = Bpah) | |3 e c(e) Xl
61 1— e THey)(t—(xvy)) 3 (O(Fa, B(xz,yz) =),
6 | (2(k+1) — 5)/(2k +3) | | 3 |(21,8(2,8(-- 3 (2p,211) - )))
6 n2(k+1)=3)/(2k+3) 3 [N (-——) N(:+4)]
5| (2¢+p)e*e—p* | |3 %ﬂm
5| X1+ ¢or(X)pon| 3] fEL'(Fr)lf >0, E[f]=1
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92 (Biology and other natural sciences)

248

92 (Sz: 5)
Expr
92 (Sz: 2)] [92 (Sz: 3) | | 92 (Sz: 4) 7 > 92 (S 7)
# [Expr| | # | Expr ;éé QJvagfk o2 # ] Expr
253 —1 | [171|1—s | |77| 2N =1 - H
34| Pprs | [#£]  Expr
233| La | |141) k0| |5} Tbaw | ao) 33| Quan 28 2
187| Iy | |141]n — 1| |62|(logN)® T selai) e
179| Sa | [133|log N | |50 Pys |30} 2, 27| Pl 21 )
162| 122| K + 1] [47] Xia _7 1 i=1
155 6? 18| 2 |45 Py DW= 2] T, || 16| Beway
130 X, | 109k 21|38 (4,12 ||28] X% }g e_(lc_r)t ig 26:;2/2
1 k=1 oz NIZ
123| Sy 106 . 5 37 P?’I_Ir 27 IA|SU (1 hg’{/[vf)/ 12 S—l/(l—r)
123 e ||101|i=1] 37| N 5| p 151 1y Nk
11| ij ||100| g,k | |35 1alS |5 Ac{%lﬁ; 15| Prs, 11 (1 —s)
10| iy |95 |k+1] |34 Diso | [p| & | |Bldtet|n] ¥
04| Wy | |90 | Pry | [30] Peir | |o5) 15 Ujt=7+1 =
00| x| (89| 1—r 30| = ||} “L;Si’” 101 Fojoro
96 W/ 83 1 —7r 29 2 12 Tf 510 k,a,n— 1
2.1 Jlao| 4
201 Lo-—i
92 (Sz: 8)
# Expr
2N—-1
24 3 92 (Sz: 9) 92 (Sz: 10)
” AG]‘iifm 4 Expr i Expr 92 (Sz: 11tol5)
N1 13 €t J+it1 16 PIU‘%& Pris i Expr
14 D 10 AS(%JHI(Z—) 7 —Sk2(2]\([l_kk))/2 10 Pgis + PEU}%
k=1 Pris 6| (1—s)"" 9| Tay P +Tyu P
) . 8 7 AUL T, vudy,
13| k2 Jj: 1+ 1 ) NEL, 5 [La(ngi\_fl)\ayz] 8| Ps,sy + 113,A|5U
Oy 6 g ’ ke 8 ok
=75+ NX,—Fk 2J—-3_1 8 (P —|—P )
10} r(1—s) + ks Gi)+1 5 > Sally Ially
9 9J—log J—L 6 A7 b1 (]) i=0 7 [S(t), t|.ﬁE0, to]
9 Gean_1 6 i Cit14+k27 Tlbo+er—A—bi—p
,a,n— L
T k=1]Js]+1 i=0 4 5 7| Psar+ Py
2N—1 6| we&Loirs k=|Js|+1 7 Ps s + Prys
7 Z—Zjl 5 Ps + P§ ] p—s1e= (T 6 [07 9J~logJ—t _ 1}
71— (1— s 51--9 4| Rpn > AN'T
6 ﬂn,n,Nn
6 (bo + €2 — bg)




92 (Sz: 16t020)

Expr

O R O N e S

B + Bla. + Bha?
[2r—1 _ 2r—1 ]
r—k r—k—1
7(177‘)t7€—8267t’t
1+ 3PSA|IU + 3PIA\IU
1(1-1)
(nti—1)(n+i—2)
@N-k)(1-(1—5)**")
) (2N)(k-i—1)l )
(14+3) In (1+5) — ¢

d d

sign (1—1—23@-) + sign(ZY,')

i=2 i=2
Tn:t|£J:n,...,£0:7:0

q — log,q — log,(— log b6?)

—S1€
e 1
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93 (Systems theory; control)

93 (Sz: 7)

Expr

26
24

20
20

19
16

15

14
14
14

tj? pj(to)
[t, x,nk:/n]

]

i,j=1
J1s - Jm
11,...,1lpn

f(s)+g(s)

m—+1

a=1
(M, —6)""
g(jw)
f(jw)
Z67X1

93 (Sz: 5)
+# Expr
N
93 (Sz: 3) 74 >
# | Expr 93 (Sz: 4) i=1
806|n — 1| | # | Expr 70 48
424 i =11 [122] [z,277] | |64] t+1:w 90 (Sz: 6)
299k +1| 86| zp1 61 3 # Expr
280 Z_l 82 (tozixo) jzl 49 lpiﬁ
. 9 -
258 f 72 ] 61 Z 28 (tmatm—i-l)
0 2] s il 18| e PN Z¢
253\t 41 gg A+ BK| |57 Zl 17| [$r,8r41]
219, 5 Ur.h = 17 d;
2 1/2
slj=1] 65| Yo, |[2] Mh g
[0,¢] 50 fii i€fr—1]
187 m,p | | 63| Xip 22 °
A e o Bt O b
173 [ S L I 0 15 @iy
59 Li, g =
0 J 7 15 (Aj,Aj_l)
1700 i+1] (59| tp ||3 2 al e
166/t —1| |57 % " 2€l(X)
156|n+ 1| |56 | oy 36| >
138 e,z | [ 55| 7 o
130] X7 Bl X
7=1
35 {tla' T atn}
35 Girj
93 (%Z’ 9) 93 (Sz: 10)
93 (Sz: 8) # *Pr 4 Expr
4 Expr 34 (xl’xf" N ’f"_1> 19)(..: (Xs:g5)) -
29 (i1J1i22) 22| (s, (S)W (s)) 3 (m—1)
25| T 17 2050 o
24| D |[16] Gel @) |8 ~Jas)ds
PALe n(s,q 0
13 Viy2: w1 14 d(s,q) 8 (5hk,gkv;)2
12| (< flao) o) | |121{1. 2. on =2} | 7| (0 200y
11 ‘ T — b 12 [q(g,w,(z_,())) + 1 7 (Yo.1-2,p7-1)
c(gw ’
0|y, =jlx =0 |1 i) 6| (0%, Z1(0m)
10| 8, 18,1 11 [a(.x,oz)D V(x)] 6 fﬁT — Jryr
Ol A=t,u=1; | [1] (o vinis) | |6 inf
9 ‘ZE,QT — 5 10 (37 .CEl(S), Ul(S)) TietL(UhVi)
r 0] AP"+AR" A
9| I+BR'B'P
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93 (Sz: 11tolb)

93 (Sz: 16t020)

# Expr

20 (oot (Yt gr)) -

20| (Yor (oot (Y gr)) .- o)

19] (Xs: ( .:<)V(s:gj>>...)

Q.

16 o

15 (t,z(t), u(t), s)

15| s"+a18" ' +---+a,

12 aoT1 + T3 — A1To — A3

1 AFuAFv,u#v
Giy5, (Jw)

10 figjz(jw)

10|(Xo: (oot (X g5)) -0

# Expr
16 (Xp:(Xo: (oot (Xsrgi)) -0
16) (Vi (Yo o (Ve gy )
13 5"1+xls"2+ ]
10 (Xi: (X (o (X 1 g5)) - )
10{{=DV (z) . f(z,a) — trace[a(z, )D2V( )]}
8 (£, (t), u(t), o, (¢ ), A)
7 (Xo: (Xgyoo ot (X0 g5)) )
6 S Tn1(0)A (v, v')3h(dv)
6 figgo (8)

figio (8)+Giq 4 ()
6 (agxy + w3 — ajxe — a3)2

251




94 (Information and communication, circuits)

252

94 (Sz: 2) | | 94 (Sz: 3) 94 (Sz: 4)
# [Expr| | # | Expr # | Expr 94 (Sz: 5)
1650 —1 | [729] 5 | |122| [s,27 '] | [ # | Expr 04 (Sz: 6)
808 | 61 | 550 n—1||122] .oy | [102] 6,6 |z Expr
T8 | 0y | [503) i=1 |99 2" 189 N6 | IG5z 5 2
778 | @y | |253) i€l || 98| —1/2 || 50| [0,00) ||, (U17U2"U3)
669 | L> ||253| k—1 || 77| 5 ||48| 2 17 (@7 Dy)
567 | ()| (234] j=1 | [ 71| =1 ||46|(@rwa)| 16| oy @
524 | 65 | 227 N —1 || 64 [lim, ..,
43 15 D dp-1
o) a2 o 6L () | ]+ )
458 | 2% | |208| i—1 | |59 |(X7.D)[|37| F/F ||}, cos (££)
429 | 2% | 1205 i=0 | |48 | O(1) | |36 | (n,d=1) || (D 2>_s
428 | Xy |[200] 1/2 | |45 |20+3 ]| 4 R,
418 | mp | |174| n+1 | |45 | FAN 4 = A
407 | my | 172) j=0 | |43 |1-2m| |, 14 Prt
402 | hy | [165((n—k)| |38 | 2n—1
374 | =z 163 =7t 36 | (v1,v2)
94 (Sz: 7)
# Expr 94 (SZ: 8) 94 (SZ: 9)
80 % %] Expr ;‘#7 | apr |
y 22| (21,29,23,2 ey — e
35 ]%(2)1 50 (k;i\—zf j’_’p‘i) 95 2s+22p+K
30 ) 19| 6:N6: N0 | |16] (Xi-- Xn: B)
S |8 ane |13 e
27 = 16| {61,05,05,0,} | |14|(T = fIT = (pD))
260 254 2p+ Ko7 xgg) | [14] {01 p -1}
24 (L+2,L;K) 12 (9 U@ Ue) 10 M_
1 2 3
23 k/bv l/a’ 11 j+K2'+2P 10 ngm—i)-r—l
21 (Wlit)iwf(t)) 10| (AlCyvy) | |10 {ew,gxi,eww}
20| (x,&+ 2mn) 2




94 (Sz: 10) 94 (Sz: 11tolb)
# Expr # Expr
27 ‘ewﬂ' —ew’“‘2 23| (ay,---,an: by, -, by)
15 XiNX2--- N Xk 18 X1, X, ..., X, € D®
12 2 15 (A—1/2BA—1/2)
Y1+72 N1
11 (a,b,co,c1,¢2,¢3) 13 ARPTTEPT £ (1)
10 % 12 (W (ty), W(ts),p)
8| ((X1, -, Xn),(Ye,--- Y )| |12 (Ig M +1g D)°W
N R 12 (1 —62,(Drdy))
7 11,09, .« .,y e N
7 V(n%Z_l) 9 ny, ng, ng; 1
94 (Sz: 16t020)
# Expr
9 (CL?b?CH{6X¢76XW7€¢W}7{8X¢W}>
q(z) q(y)
8 [g[m];g[@”
5 (D%(+3‘D§(+4 ---|D§’(L+3
q(z) _ ey _
5 Hm_l p(y) H
2K
5| i (-1e(nh)
k=1
5 ZijQSJi sz?/jm’z
iQK ok (R
5 o)
q(z) q(y)
o (olx3] -o[])
4 {(fL’,y)|<(I,y),Uz> Z _di7V7’}
2n
4 izle(tj — tj1)
J:

253




97 (Mathematics education)

254

97 (Sz: 2)] [97 (Sz 3)| [ 97 (S 4) 97 (52 5)
#| Expr
# |Expr| |#| Expr | |# Expr 24 SE=T
75| dw | [59] K+ 1| [26] 2k—1 ||}y “eans 97 (52 6)
125 0, |41 n—1[22 2m—1 ||}{| 3 T B
123| 22 28/ k=120 Npt1 o U N -2 1
101] 2m | |24] J* | |18 2n—1 ﬂ B]NORN 14 N:QEL
79| 0, 20 % 14 | min —total 10| 3+ 2V3 9 (RB>2m—l
69 2k 17 1/2 14 x4+ dx 9| A 9 RB 2m—2
64| e |16] § | |14) Tmwo || gm0 ( _> _
63| L2 | [14] i, ||12] tan6, N o men=r
61| v3 | |14|h—0]|12] 2241 ; i j (5”_91)($,?L3)
58| 2n | (12| x—1| 12| N—2m || |, " ) élR_;”_—l
49 | 2z | |11\ 2+ h | |11 |max —total max ~total (BR)
a8 |6, ||ulBep o] ot |0 2= | |3 nltante
29| N2 | |11]1ac)?| | 9| 3z+6 |[6] 3] 2-v3)L
28| RB|[11|j=1|[9] 2m—2 || | *3
28 | ay | [11|i=1]|8] tanf, 6 | RNORBY
97 (Sz: 7) 97 (57 8)
4 Expr 97 (Sz: 9)
15 BN-2mtI # Expr
9 RN—2m+1 6 A7 Bv C # EXpr
9| RpN-2m+2 4|8+ m(1+v2) A flzth) ;nfl(x)
2| | 3| ROBR)™'B
1 3 (4 +3v3 + 7T) . .
9 H (2—\/§)L2 2 J = 17] 7£ lvb
, k=n 3 — 2 |sin (z + h) —sinzx
— 1+cos 2z
T|a"+22-3| 12 +T 2 y(x2)_— y(z1)
7 4 T 3\/§ T 2 ﬁ 2 A(mmi;n—)total
6lj=LJ7#1|], Pt 2 I I
6 I1 1 R L j=Lj#14b
k=1 —sinz cosx ($2—1)
k1 L e " 1 =)
6 l—zl 1 x241



97 (Sz: 10)

97 (Sz: 11tolb)

Expr

Expr

e e e L VI N IGU S

bo

y(z +dx) — y(x)
Zn1+1, .. 7Zn
L?tan 0, tanb,,
8nA — L?tanb,
L*tan 6, tan 6,
pLtan6, tan6,,
yeot?y — coty + v
Beot?f — cot 3+ 3
acot?a — cot o +

by - b 0

ot ot =1 00|33k

[CJRSCINGCINNGN

0

2

mtan#, + ntan6,,
3x+6
x2422—3
BN_2mO(RB>2mRN_2m
k+1
[I
i=Lj#l
8(3+2v3)A— L*V3
flz+h)—f(=)

ntan@mimtanén

ntan6, +ptand,

mtand, + ptan6,,
|AC|” + |BC|?> — |ABJ?

97 (Sz: 16t020)

Expr

= o= o= NN N (TR

y(z+dr)—y(z)
(z+dz)—z

Sie; + S2ey + Sies
8nA—L2 tan 0,

tan 6,

(6,1),(1,6), (5,2), (2,5), (4,3), (3,4)

BN—2m+1RO(RB)2m—1RN_2m
|AC]>+|BC*—

ABJ?

2[AC|[BC

1 |AB|?+|BC|?—|AK > —|CK?

2
25(4+3/3)
3m\/34+-4m+48v/3

1 I 4+ Zeot?(Z) — cot (Z)

1| sinz.(cosh—1)+cosz.sinh

255




Bibliography

1]

[10]

[11]
[12]

[13]

[14]

David Carlisle, Patrick Ion, Robert Miner, Nico Poppelier, Editors. Mathematical
Markup Language (MathML) Version 2.0 (Second Edition). W3C Recommendation.
http://www.w3.org/TR/2003/REC-MathML2-20031021/. October 21, 2003.

Yi-Min Chee, Jose-Antonio Magana, Katrin Franke, Max Froumentin (ed-
itor), Gregory Russell, Sriganesh Madhvanath, Giovanni Seni, Christo-
pher Tremblay, Larry Yaeger. Ink Markup Language (Working Draft).
http://www.w3.org/TR/2004/WD-InkML-20040928/. Septeber 28, 2004.

Jot Software http://www.cic.com/products/jot/

The Unipen Project. http://hwr.nici.kun.nl/unipen/

Mathematics on the Net (MONET) Project http://www.orcca.on.ca/MONET
OpenMath Society. http://www.openmath.org

PVS Specification and Verification System. http://pvs.csl.sri.com

arXiv e-Print Server. http://xxx.lanl.gov
(Mirror sites: http://www.arxiv.org, http://aps.arxiv.org)

Mathematical Subject  Classification  (2000). American Mathematical Society.
http://www.ams.org/msc

Ontario Research Centre for Computer Algebra. Online TEX to MathML translator.
http://www.orcca.on.ca/MathML/texmml/textomml.html. 2002.

Maple Computer Algebra System. http://www.maplesoft.com
Mathematica. http://www.wolfram.com/products/mathematica/index.html

Andrew A. Adams. Digital Lookup Tables and Real Number Theorem Proving. First
International Workshop on Mathematical Knowledge Management (MKM2001). Linz.
Austria. September 24 — 26, 2001.

Benjamin P. Berman, Richard J. Fateman. Optical Character Recognition for Typeset
Mathematics. International Symposium on Symbolic and Algebraic Computation 1994
(ISSAC’94). July 20-22, 1994.

256



[15]

[16]

[19]
[20]

[21]

[22]

23]

[24]

Dorothea Blostein and Ann Grbavec. Recognition of Mathematical Notaion. Handbook
on Optical Character Recognition and Document Image Analysis. P.S.P. Wang and H.
Bunke, Editors. World Scientific Publishing Company, 1996.

Paul Cairns. Informalising Formal Mathematics: Searching the Mizar Library with
Latent Semantics. Third International Conference on Mathematical Knowledge Man-
agement 2004. Biaiowieia, Poland. September 19 — 21, 2004. Springer-Verlag. LNCS
Volumne 3119/2004. Page 58 — 72.

Olga Caprotti, Mike Dewar, Daniele Turi. Mathematical Service Matching Using De-
scription Logic and OWL. Third International Conference on Mathematical Knowledge
Manage 2004. Bialiwieia, Poland. September 19 — 21, 2004. Springer-Verlag. LNCS
Volumne 3119/2004. Page 73 — 87.

Kevin Durdle, Supporting Mathematical Handwriting Recognition through an Extended
Digital Ink Framework. MSc. Thesis. University of Western Ontario. December 2004.

Rob Jarret and Phillip Su. Building Tablet PC Applications. Microsoft Press. 2003.

Stéphane Lavirotte. Reconnaissance structurelle de formules mathématiques typogra-
phieées et manuscrites. PhD. Thesis. Université de Nice - Sophia Antipolis. Ecole Doc-
torale des Sciences et Technologies de I'Information et de la Communication. Institut
National de Recherche en Informatique et Automatique (INRIA). June 14, 2000.

Hanane Naciri. Conception et réalisation d’outils pout l’interaction homme machine
dans les environements de démonstrations mathématiques. PhD. Thesis. Université de
Nice - Sophia Antipolis. December 11, 2002.

Gordon D. Plotkin. A Note on Inductive Generalization. Machine Intelligence 5. Edin-
burgh University Press. Page 153-163. 1969.

J.C. Reynolds. Transformational Systems and the Algebraic Structure of Atomic For-
mulas. Machine Intelligence 5. Edinburgh University Press. Page 135-152. 1969.

J. A. Robinson. A machine-oriented logic based on the resolution principle. Journal of
the ACM. Page 23-41. 1965.

Elena S. Smirnova, Clare M. So, Stephen M. Watt. An Architecture for Distributed
Mathematical Web Services. Third International Conference on Mathematical Knowl-
edge Management 2004. Bialowieza, Poland. September 19 — 21, 2004. Springer-Verlag.
LNCS Volumne 3119/2004. Page 363 — 377.

Clare M. So and Stephen M. Watt. Conversion Between Content MathML and Open-
Math. International Conference on Applications of Computer Algebra. Raleigh, North
Carolina. July 28 -31, 2003.

Clare M. So and Stephen M. Watt. Determining Empirical Characteristics of Mathe-
matical Expression Use. Fourth International Conference on Mathematical Knowledge
Management 2005. Bremen, Germany. July 15-17, 2005. (to appear)

257



[28]

[29]

[30]

[31]

[32]

Bo Wan. An Interactive Mathematical Handwriting Recognizer for the Pocket PC. MSc.
Thesis. University of Western Ontario. December 2001.

Stephen M. Watt. Conserving Implicit Matheamtical Semantics in Conversion between
TEX and MathML. TUGBoat, Vol. 23, No. 1, Page 108. 2002.

Cosmin Oancea, Clare So and Stephen M. Watt. Generalization in Maple. Maple Con-
ference 2005, Maplesoft. July 17-21, 2005.

Xiaojie Wu. Achieving Interoperability of Pen Computing with Heterogeneous Devices
and Digital Ink Formats. MSc. Thesis. Unversity of Western Ontario. December 2004.

Xiaofang Xie and Stephen Watt. Handwritten Mathematical Symbol Recog-
nition  for Computer Algebra  Applications. East Coast Computer Alge-
bra Day (ECCAD) 2005. Ashland, Ohio. March 12, 2005. Available:
http://www.orcca.on.ca/PenMath/materials/posters/

258



Name

Post-secondary
Education
and Degrees

Honours

and Awards

Related Work
Experience

VITA

Clare Man Yin So

The University of Western Ontario
London, Ontario, Canada
2003-2005 MSc.

The University of Western Ontario
London, Ontario, Canada
1999-2003 BSc.

Ontario Graduate Scholarship in Science
and Technology (OGSST)
2004

Special University Scholarship (SUS)
University of Western Ontario
2003-2004

Undergraduate Student Research Awards (USRA)
Natural Sciences and Engineering Research Council of Canada
Summer 2003

Teaching Assistant
The University of Western Ontario
2003-2004

Research Assistant

Ontario Research Centre for Computer Algebra (ORCCA)
The University of Western Ontario

Summer 2002

Forthcoming Publication

Clare M. So, Stephen M. Watt. Determining Empirical Characteristics of Mathematical Fx-
pression Use. Fourth International Conference on Mathematical Knowledge Management

(MKM) 2005. Bremen, Germany. July 15 — 17, 2005. Springer-Verlag.

Publications

Clare M. So, Mark Perry, Stephen M. Watt. Towards an Accessible Web through Semantic
Web Standards. The 2005 International Conference on Computers for People with Special
Needs (CPSN’05), World Congress in Applied Computing. Las Vegas, Nevada. June 20 —

23, 2005. CSREA Press. ISBN: 1-932415-78-5. Page 10 — 16.

259



Elena S. Smirnova, Clare M. So, Stephen M. Watt. An Architecture for Distributed Web Ser-
vices. Third Internationall Conference on Mathematical Knowledge Management (MKM)
2004. Biaiowieia, Poland. September 19 — 21, 2004. Springer-Verlag. LNCS Volumne
3119/2004. Page 363 — 377.

260



