Sept-(3, 20/
A template. for sttuctural Mductin on well—frmed Brmubs .

_Poblem - Prve that- eveny well—famed fhrmula ¥ tus prperty P

 Prof by g&;;ga;;/w;m S

. Base e Yisa pmposh%m/ varinble. ,D
We_need . piove. Hat=p hus proyerty P

Cosel:_ ¥ 5 a_well—frmed Brmub of e Brm (—ocd
for o well—tormed tomula_ o

Macﬁm_hg rthesis ._Assume thet . has. ,m;m‘y P
e _need B0 prove Hat Y=(1o) has prperty F

Cose 2 : P is_a well-Brmed Brmula_shthe Brm (@B
1%r well-trmed. %mafas X a/zd@ aﬂa(’ a b//)cuy o

_Induchn. hgfxfﬂﬁe&s Aﬁsm Yhat & and B have

We._néed 'fB pove that P=(x®B) has_prperty P

By e _prniple of _stauctural ductin, well-frmed
o fz;zmﬂ(a Y has Pbpm‘g [ W i




Sept (3, 2017
A _template. for_struchual nductisn_on_well—trmed Atormubs .

D T we defne_P(¥) 10 mean ihat- & s e pperty P,
then_we_can_replace _eveny ocaurence oY hos property P
with_“R¥Y _holds”. e

_Tor example s " ot Jus propecty PY beomes VPG hols?.

@ I used ® o denoie_one of the Pur binay comecrives.
You_could _expand case 2_dmp i Separrte cases, gme.
for each _binany _Compective . .




A Sept 12, 2013
Theatem . Eveny_well~formed ﬁmmu/a has._an. @gcea/ uumber- of
e and. n2]h:t brackets .

Definatin ot o _well—fomed Bty
A well—Brived Hrvula is one of N
i D a single prpositional - variable,

& (1) where X s a_weltrmed. "ﬁm%a/a
8 e of (XABY, (xVB) (2—>B),and (xB)
whese. oz _and B are_tvef]— z%mea’wfbwézs
et P(Y) denote Hhat a well—Brmead Brmua Y. bas_an. éigaa/

number~ of _left and right_brackets

_Theorem s PCY) holds eaery well tmed frmua . _ o

Provf bgmmsv’mcﬁxm/ -hduction.: L .
_ Base ease : ¥ B o popesitinal varable.  Pove P¥) holds

Induckve_step: _(mshler an arbitiany_well~Gumed Brovda .
Hhat 5 _not a pmp;s'i?ﬂw/ yatiable.

_ Gse )l W= (o) whoe o i o wel-Brmed Grmda
Induchlm hypothes’s.._assume P() _holds.
We. need tfo_prve P(4> holds .

_(ose 2 Y= (u®B) r well~tomed fomulas o ard 8, anel
 ®xow A, V, > ade

m_m_,m._qmwlnducv‘—r%n hypottess:  assume P and. PBY bl .
We need 1o prove P(YP) holds.

e procile of stz At Popy btk @r%wx.@m(m




Theorem ;- E/ peﬁfx ot-a well—frmed 7%77%4(241 has_more
R Zé‘f”f brackefs Than 775)!2“ brackets .

Poof by structum| i ;

Lot PUO) be the_property har even) pnper prefx of 4 M/m
- M&M@m¢ has_more_ Zﬂm&rs% fzg f

_ Bose ose: P o popsitonal vroble.  Fie Har W) zmas

—Tnductive_step:  Conshler an_arbivety _well- ﬁmz Pormuls, ¥
__that s pot o popositondl P |

P= (=100 fir 5o well—formed Brmuts & “',f.f,ﬁf___.::M;
7%o[ucﬁ\077 hypothes’s: _asume PCd holds.
We need +o prove Hhat PL#) holds.

_case 2. P= (2 ®8) for wellformed Formudos o and 8.and
_binany_commective ® ef A, V, >, S
Nducton hypothesls : assume PO and P( 3) /Lo/af
We need fo_prove that P(4#) hokds.

By the principle o structuml Thoucin, PY) Ms my )
well - formed _Hrmula .

@D




T/»eorem Thewe 7 o unigte. mg 0 construct ewz/y well~frmed Brmua
Pt by sivuctural ndvcton.

let ¥ ke a iue//-ﬁmec{ Bromula..

We_want #p_piove_that- thete 35 a u/ugae uﬂg o costruct-
___Gsa _well—formed formude.._ , L

_ Base case - ¥ is a a_proposivional _variable. C/ear/g there 75 a
. ungue a)ag o oemstruc ¥ e

___,_,wﬁé_’[adaciz?m_métep,;

case 42 Y Is (<100 Br & wel—tomed Brmuda .

.inglucﬁbn hypaﬂveszs assume 7‘:&2{- 7%&6 s a zz/zzgae wag
To__consituct= iX...as_a._well-fomed {ormaula.

— We nead D prwe that these 5 a wu\gaa Wf/ z‘z}
Constuct-_(—1ed)

We. a/reacfcjgmmoﬁiz‘__ czg b _construa (—o) :

HHHHH msﬁuctma{,ﬁfsf “the(_apaly  regatdn at- 7'76,0 lost S‘@D
W wart_to_show that hete_R _no _other

et (o). Lets prove. 1S bg com‘mdkﬁ%??

S S’%@ thar thewe s onothar 1o czg 1o construer (-102).
e (10D cannot be a_propositinal varioble because #t fas
at- least- 3 symbols.

() Jus o be constrected by ﬁgplg'lhg o b
Cnnective. ® at the st _sted. @




e Thus, (D =(PORY  Sp P="TT whete I~ o propers .
| pefix of o By lemma 2, T~ coas 1ot have babnced bruckets |
By lemma |, P is_not_a_tormuda.. Thewefre, this constractiin

s et valid . ) o

cuse 2: Y )s (o0 ® B) fr well~fmel Brmudss.ocand B, and.
a_binanf_comective & _(ow ot NV, 2, and <>

Induction _hypothesls: _asume Hhar Heee 55 a uniaue oy
1 _constiuct= ¢ (and £>_as _a_ el —frmed 6 \? | Z%

We_nead_to_prove that- thare 5 a undyue toay > Construct-
(v®E) _ . S

We alrendy knowr~ one_tony o constmet- (o ®8):
__w?onsm&_.__%.“waﬁéé,mmégﬁqmdgm , ond _aply ® ar He
_ ast Sep. . . e

We tant v_show_ihex- there 5 o other way 7>
Constiuct: (w ®B) . lets prove Ak by condiadietion.

Stppose that “there s _another_way o comstrucr (/@ B)__

O as o popesitinal_vartable O _impside

@ (k> s
Oy works when o Starts wih 1.

_ Bos ('®B!>y o
e Hat 55 ot well —fBrmed,




