cCS 24\ - N&or?’d\ms , S\)r‘ms 2wl . Ur\‘.veysNB a{ Watecloo
Laectwe 11s D\Avmm‘.r- Prugmmmin& T

We will  use ol\gmm\c progrmm‘mg b ous‘lgh o factent algnr?ﬂwn& for  seme basic Seﬁmnu and STYTWdP Probloms,

w&mﬁ_ukszﬁmnm_ LDpy L)

Given N numbe AL o.,...L0n o smbgq%wmu i< Qh\a Subset o{ tlose  numbers Ttaken in svdler

'04 4l ﬁwm Gy, 5 Oy, e - Qi whore 1< L< <. <l €n L and o SLJDSQ%(/JMCL s /‘ncuas?né)
\

oo ea, <o<a,

Ihpuck Tn o numbeS_ a, L. L an

OV\JV\)V\JY LA (DV\X“JY n C(Ms\v\g SM\OS’Q%O&MQQ. .

Tov example . %‘(vm $,,9,%.8.3,4,86,7 (rungm%z “his 2, he (ijsf ‘mcrug:njv SMLKQ%V\MUL s 4,4.5.6.7

Ea now. 1t 1s net di{f\w(f o Qwlva  this PmELem u\s?hg okino\mrc Prog(o\mm\mj_

Lot L) ba T ngt\n Of o LWSMJ\\ \htrus‘un& Sm&:swgunm g‘fqrﬁhg ot ar  and mang +le

YM,L‘M\QL(S In Ay, -, Qp -

Tivel  answer : A'EJUL( W Cm?\ﬁa LD, LG, .., L) +he £7n0\l OnSwer  is max j; Ltiﬂ.
[Iyal

<1 &

[N

Pocuicente Yelation : 11@ we Chont et of L tlen we Lok ot tle numbeis im0 og, L 0. tat are

g(uﬂtw than ay , and  use  tle Subs 2guences gﬁriﬁng tam  with a; to fom o SLAESO%,&M,L

S‘mrt‘mg at o

T TN NNy
e pdsdly, Loy = Fxomex 3 L) | agea b o <y < < |
v Sjiw

DP—{-:M\ ga(ﬂa‘w

gfar“dn& ot Qj
Nete ot e wbsa%uh@g formed  must  be \mcozmlng.

The Covrectnace  Com b \med\ \9\6 Tnduwchian e a%um‘mg LG, o Lin ore cmFuKM

medﬂ«ﬁ, “oan LG) s oalso Cm?d‘ﬁd\ Cmmcﬂﬁ_

sttom u Im U_W\zwfk“ﬁm’\

A< MSWA\/ we  Can Cw?\zﬁz e wvalwes  n backward  sydoer-
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1V <n /) T Eializakion

L(OH=12 ‘9
| 'Q(vm n dowsto 1 do

Awe
‘gsv S ‘E{\wa T4l 4o nwal
ani > L)

do

\{ ay>as  and

' )
update LG € L(D+1.

2% 2 6,4 12 1% 9

Tov -Q_Xﬂw\?\@, S‘wen
4‘Jg}&/4‘/g/g/2/ 1/1

Tl Lovales  oce

Tfmg, Qm?(o_\(\\‘h,l TL g ¢ \eav tlot Tl +ime C@W’P\EXTJUJ 1< O(r\l).
! a

We lgawve T8 al an wxercise  to \dou‘

?ﬂvﬁ‘\vxg a (mngeﬁ \Y\Qrmi?ng CM\DS’Z%WZM)L-‘

s 4o \(SL(L? o cke o{ tlo.  next number (SQJ Tn mxf[?]) wWhen v

Ons \«/o\a e S

update LD & LOPFL
\r\ofmﬂ?né Sngag,usz withvut L/\.S\hﬁ Axtva qu\fe

o Can  also d&\racﬂé tace back o (w\gLSJ(

Lﬁy\gzgt S})()\'Hs in o )DQG(‘- An atte oot ve wa& ¢ 4o think o-g *his F‘(blolﬁm as Aﬁ\hﬂhn(f a (wf“f

K)o(ﬁl/\ KRN xR 'DWBYG('
we Cuale a g(q?k O’? n verct | Qach Cb\{(lg?ﬁ&\m& +o0 a V\ULVV\M(‘.

@ﬂwn A Rwmbees Q. o Qp

There s a  odorested ngl {YT}Y\/\ T Yo S

TL\RV\, an ‘mcrms\h(% Su\pga%(,@nub Cm(g&?mo'kg o Alreckted Paﬂ\ in this \VBMFL, and  a (mj(sf
%EQPL\

of >0 ond ;>0

‘muﬂp&?hg aub Sa%u\_w\w. (’,nm&\)m&;s ™ a [nhguf Pqﬂn in tlae
Fov Ji\mw\\;\z/ S‘WU, Zlg)ﬁ/l/é/ﬁf/lljléfd?/

~
\ S o (e}

'U,\q &YD\?L\
Tho \mgu% FQTL\ Pro\okam in DAE  Can be  Solved b\é d\\ﬁham?c memmm?vg in te ame wan)

and. Tt L 3003\ exeraisy o wovk out  the details .

An  Oln hsg n) c\\%o(‘\t\.m (hardar)

T](\QYSL s a QL-Zver akgnr?@m« f\\ovf gD\ULS s P“’UQW‘
LG} wae maw

v

®ano£n) Hme.

not veed o wle o]

Lo 0 when we  evpute

The observabon is
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‘ ST d
LG+ Lin) . We jmgf need  fo \(!?_JLP the  Thest”  <colutiem o{ Loch \znfﬂ\.

T xxam?hz, Qrppose LG = L) L S <k . Han we know thet O‘j >a. (ag otenise
LD shald be b laast LGD+L) . Whan e compate. LGY  or V< Yok, e Can Jurt kesp
the  volue e& LLP and ﬁwgbt about LK) . Sine aw& Xnuug‘mg S\A\OQQ%U\L'\U— Het Can  be
Lckondeh  USTng an gptimal  golution S%wb‘nj at ap can alte  be  axtended usnp - an
optimal  Soluwtion %erﬁng ot ay because aj> Q.

%mﬂj fiven  the  Sogeanc 2,3, 4.2 6,5, 97 when e Crmputs L (2),

the  [-vowes %o for an 30300 L Taetead of gtoving all e six

numbers . we  can  og waell Swﬁ Comembor  taot bestl) =3 | best[2) 2§ L ond best(a]=T

whetee  hest T3 $toves  the  bost positie v sturt oun ‘mc{pe@‘mg S«Jpsa%wmu a{ {er\g+h 2

Movye Succint jv\‘g‘vunaﬁm_

SU»PPDSQ we  Wmdkd ke o st\ﬁwfk L)
Tnotead of oki(u%ka cmvﬁimi e v\s“w\& LGa), L) | we indwctivaly  maintaing +le {nllw‘-wj,
Y +lo  Cuwtfent Lz\ng'%\/\ E)% +lo \Wgﬁﬁt "\)’\C[MQ\MS gm\ogo%(,\,qmw \;L Q , e Qt\ V\V\Q‘X {L(j)%
\x a\r_n
Tov {SSgQ\‘ Lot g“j = 5\\ \7\ LK@ij 13 be tle  cet of Taduxes with ngﬁij.
Lot bost £3) = P whez  peST ond Qpzdpy o oal ?’egj oo thet BastTi)
Steves e  besk ?os?%w 4o start an jnums”w\& guﬂogrz%zu,nu- *oJV (_thlck J\ becaue

tle S%arﬁn& value A< KQ(gst/ o That W ¢ et 4 be  extended

Qo ete dness

A kmg obsetvation 15 Llat albest[9)) < albestT0-N) ¢ ... < g Cbest(27)

Supposes for  oonbradichion. tlat T 1 not Avue

Then, e oxmwbe ) such Hhat at\msttjﬂ 2 alhest T-0]

Lot e opfimal  Tacreasing Qubsogaante ol uv\&t\« ) ke ap < ap < fop whate pi= \oﬁttp,

Then  Qp, <o @pr < an \r\LfktufmS Subsegeans  of  longth  JL L withag 5 %P, = At €)Y Z Aty
Covtyady aﬁn& tlo mag\m\ﬁ\a = \Ms&i}ﬂ

R, we have He \\m?w'tow\% Sovtedne s Pm 2(%,
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Updating  best[7) using  binary  geacch
' 3 < 3 )

Whan we  comeddec  q; \\{» we tee b a; < o\[bzﬁiﬁlﬂ/ tlan  tlat’ goodh be cause

we Qwn axtend  The Kﬁ\itgt ‘\\’\C/(liaj\\r\g QW\OSJL%(/J/LUV So Qﬂv Ea ohe B\a cxoUL?nK as n

Wi

o Mg‘«”ﬂ“g o& tla \r\Lxxz_asmS %\A\QQQ%WVLCL e% kgng%\,\ Q g%ad\‘m& ot bast(2) . S
Con TnCrase by L, and set best[R]= T,

LE olbeskIP) ¢ o < albast T3], tlen we Can rob wse 36 Ao form an Tncrasing
Qubsoquancs of lonpth 4l L bab we Gan we TE Lovon o ‘momumé SubSeguence of
\;zv\&bk :]) \jé adding a; n tle \mg‘mn‘m& of the ‘muus\‘vg gm\oga%wmw of  length
VL Fharking ot bost Ti-4).  Furthemore, €W Tnciasing  subsagmente of lonth

Ve bettar Han e wne  skactak at \oqgt[jr) becanse  a; > Oxt\of_gtt\\)]}, Se_ in

4his  coce. weo u?dqacba \M,&J([\Dlz-

\Pmo&\\jj \% oo U bast(aY) < a: o then We Can mot wee Wt axtend &nj Inwwxs}»{y
Smbiqgwmw becamie  tt s \a(%u Tlon  all Stmrting  ponty, buwlt we Can we Ut

to update bask T2 = V|

Nowd SN e C&[LLS%{JL—JB < aib&%t[ﬂfﬂ,]} S < O\E Llsﬁti’)) , we Can  wuse \v\ﬂa(é

SLG\FCL\ F{\ Q\\V\tk fkﬂ, gw\m\\\lft S So ‘tLﬁCﬁ q[BLS'tC]—J] S O\T TLAJ\ we \/\?O{DCUL

2

Qcmwdﬁr\g o tle above  rules .

A\gnd‘t\mm

L=1 . bt T=n. A iertvaliyation

Lo~ U Ao ned dents 4 do
T% ay < o lbest ()], Hon set Sé L and ST L€ Q41 /] [Wger Mcrmﬂ(g SLAESQ%U“&
alge wee l)\n&na ceacrch 4o {an& tle  smalesdt ndex 5 oo ~that o\[bzstﬁpj <ay .
cet best 0yD & 1.

\(—Q”b\u’ n Q

The  Gnal O\\Sm(ﬁ%m RS Vmé g‘\m\a\QJ but ey wot be sy ‘o Cema wp with.

Dime  Complaxihy ® Sine  ‘we Can do  binar cearch., t t=keg OL\D&Y\\) B TCN 20dy
Py J
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WHerahon ., and  +he Ttal Complaxihy  1e ouku&w

\Yc\c,\kv\% o 2oluton W \eave e NS OGN L xefciie ‘o ?ﬂvﬁ( o LWJ&{S‘% MLUAS‘W\S SVLLSQ%\,W\CE_;

Longest  Commen Subsefuante TCLRS 18.3)
Iw?m’t S (Ve &%‘(\mg_ﬁ Qoo o andh b bt whae sadi o7 by s o gu\\w%o\\
Ov&\th ot Lm&u’t K gudh tlatr  tlec  aaet Y\ <ig¢... < \lK ondk j‘ < \\\1 ... < jK

Qo tlat O\Il:bsk /§E\( iilgk

One XX(O\MY\L 16 tlott v are g?vu\ fvo DNA ﬁl%uﬁvxu,s ond.  want o \\Mwﬁf’a CSvmmon  Stvuctu el

S| = AAACCGTGAGTTATTCGTTCTAGAA ) \COTAGTACTTTC
= A7 A1 Al [T
Sy = CACCCCTAAGCTACCTTTGGTTC ACC AL AC
Tl\{ (bh%aﬁ( —mtvmgmg g@;@egmd/nu, (LI SB \)Y oblem 18 Q EFQCIC‘\( Qe © { +lao LW&@S‘P Comm en

%MLSQ%{NL“(& (LCS> PVOL[_@,M

veduta 2.9 2 6,4 12 1% 9
2% 2 64 02,149 (Fe L) o v Les)

2. 02,4,6,7,8. 9, 1z ,1¢
%\6 hav‘m% e Cotond Q@uence  ag sevted. e forer e Solution o LS A4 ko an 7n<r»zas7ga
%st;L%mﬁnca o ond hena an optimal <olwton o LS s an ‘O?fﬁma’ olubon  do LIS gnd

4le taducen Can  be  Carriid oyt L{{;dznﬂé Th OLnLogﬂﬁ B e WS‘W\& SN‘ﬁnj_

Rﬁ@&r‘(&%(ﬂ/
ek C(LP be the longth owﬁ & Lm\&{d CA M Smbsegww, of Ay O ond bj,;./bm.
TL\Q answoyr et we oz Lobklr\g f‘t\( S Cil)j_}
The Bomndw\a/ bate ¢otes  are Q(le,j):b k}iijém . ond cCh, YMﬂ)‘—b Y 1<:v<n.
To Q@v\FwJ{L Q(\Uj) , thore are s coasel. elaPmdmg o wheklar  of and b] ot uSed ov nol
©  (Use both ay and BJ‘) I’? QT:L:)» tlen we wn put ap omd b e tle wg‘;nnh\é of
6 Cormmon Suhsz%wmuu thon o @mqmng Probum be comas Jﬁnd‘m@ a (\W\geﬁ Cmmim
%w\aSo,%wzmu, fgw Alq1,.-, On ond bj%v; b -

o Lot Ly = 1+ v, j+1) .

@ mec Wi O‘T> TL\LV\ Wwe %r\o\ [0 KWKLS{‘ Csmmen Swlcgo.%o\@nw ‘ﬁ\f C\l\ﬂ/'”/q" ond bj,,..,/LJM.

L12 Page 5



go, (ot gbLll Q&—\*lj‘j\) .

@ ( nok wee k>j> Ther  we f‘ﬁmk o ngeﬂ,‘ Csmmen gw]ogo_%/(/\{n_w “Fo\r O

So, (ef SoLy= (1, 1)

Than , we toke Ll best owt of thece three ?OSS]L;T(HTTES~

Heve Sm(t\w\%(\:} ; C(\L\P = Mmax { 1+ C(1+1,j+13 B C(iﬂ)p , C U,j\Ll) ‘
™
D’V\lg Shelwde ThNo  eale wheen O\T:jﬂ.

Covrectnoss

Al colubions 4\%\( C(L}) Lall inte ot et one OJF +le oabous three cated.

We Com ?YQVQ Covrectnac L;:x ndwchion - Ags»m‘w\g Hat the theeo guBPmkumg can bo  Solued

oé\fo‘w\oi\vs (3n tle bage cases W ic 2asy ‘o vm{a), tHon we Gowpute CCLP CSYYLd’U(\«

Time (LS\MFLQ\JQ( Thore ore nom imLFfb\'a\Qw\S‘

Toch sumugm {voke up Theee values .

USM& ‘k\:\)fdnmn mewﬁ%mﬁm, tlo +otal Bme WFIEXT\E\ i Olm-n).

Tra\dv\ﬁ out  colukion Wa Can 2ither tosyd  Soma \\PQ(U\JC)} wa%wvmoﬁ;m when  wo  set QQLJ)/

E\A (aw\zw»Lg(ng win o Sulo\)(u\vum ST\/;LL ‘e max ”Qw Q(‘L,j).

Wi aan algo (’_Aﬁw\?m}\‘t Tt O\‘@cﬂ% M‘w\g QL\/\)) S\ﬂkm, bﬂ \”&wm‘wﬂa S‘;M(f +t a

gm\;?vo\)\am that Qe the  max fov QL‘UJ). We  \leave the oetails  ac

Rottom= up 3 mP\xMZnt orHon

C(i, ma) =0 g 24<3¢

1 N Cmd=o 9 A Em. / bose  Cagwes
chw T o frew n deswete 1 doo
Ao o et 1 do
hoarsby L set g€ 1X QLB §41); 2k SoleO.
COLP = wax 4wl QCBL ] L €L en) |
Romark : I% we  afe sw\a wwhecasted  ia the lenpth (z‘g. Jast As massuce the Sw‘mx‘(m‘ﬂv\g ),
Han we G Just wse O(n) & Olwm) spaw \:a §%w‘m5 mlJ Two vows  or two ealumng
s e Ad in Subset-sum . Wo leave tle details a2t oan

Q2XelUite .
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Edt dstance L DPY 6.2

Ih?u& < Two g&‘m&; Q... O, and bbb, whewe  Loch o\;,LJ N gamka\,

Ouﬂt?uﬂc c Mintmum kK %6 Kletr we Con do k odd [ delete/ Q}\QY\K& o}:uo\ﬁws + tansfrm

AL, Qg nto k)],.,/ b

Yor 2xample, 1 the two nput Things are INowY and  SUNNY L +he -Fo[k\m?n{ ot Two wayc ¢
s = N O W Y - S N O W
s U N N — Y S U N

Cost: 3 Cost: 5

T +le "&:‘\rg* \NQ\S/ we walch S add U o matth N d\w\gg 0 4+ N , delete W  ond matel, \’

Thie Talas thoten O\oi\d\/ ohkmfz/d@wﬁ& b?@(oﬁ\\ws B “Hmr\&’{*mm ISENEWR SO SONNTY,

The <ewend wma \Uzq{[\rz& %\/Q o\&o\(mlez/d\ﬁhfk OPJ?(O\ﬁm& o i‘mhs{mm SuoWY s Suun Y.

The fiest W oy XS om opﬁmm\ Srlubion  to o above QKQNFZOM Do You Caa \N\“j?

Wa call the  minimum  huwboc gfr owmﬁn‘ms +o mexsjyv»'m tho g{w‘mg 1t anetler g%\r\u\i The

'/

Tehit dictanee . betwsen e two S ings -

TL 6 o \A_SL/%‘A/[ measuce  of e g‘wﬂmwﬂ 01@ ‘o H««‘mjs, ‘Q‘K'

n a wod Proussm.

_Recncrence

The Y2curiene 15 Similac o ‘lat Tn e (W&L&Jc Cormm o guhsggmznu, ?rohum.

VNS S\AS)C need Y be Qg\\g,g’ml T Heo bm,,nabmrg (ased.

(CRAN

s

Lot DQT,33 be  the edit dvgtmne of  tle &Jw\mfs o, arnd bbby,

Tha answer Hat we want 1o DD,
T}\l bose case S D[YH{L, varﬁ) = 0

To u\m?ﬁm DU,J‘), +lare ok {gu( P&sx\g\ov opecohions o sz({mmf
abe _

N O\LL
C add) We  add bS N e cmaent s\w\w\g o When 35M< et = o

ﬁ»&_ Q\C

Than  wor  matdh  one  hmeva &\Aw\\;o\ a{» Lle k—mr&ﬁ g%v‘mg Ond move B o tla ‘(Qmab‘mm\f,

Meve ?maukn‘ o Jem, Rly= 14 D(“\,SJvi) 5 2lse Soly=e= .
( delete) b

We d\i\le QK {\(w “le  eurrant g‘\\(\}y\\& > \A\J\JLV\ \\SY\ ‘ \_\O\LQ > o) d\K\C

&\&~ ... d\l‘? e

Then wo meve one ixﬁm\ook ‘E\@\lwzx((k Tn bl Cuyrent S%VMK‘

Meva PHL(/\\SQ,L\:X) \\’% e, Sel = 1+ DL\MIIBD) Qlse Soly=o0.
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(QL\})\V\SL) \Wao QK@»R&A o3 4o \Dj S whan 1€ h ond ]Sw\;

v labe oalbe
~'\3\z& = Td ef

Then Wi mmove  owe %\i\m\ao\ fwwo\uot Tn etk in(ThSS- Q‘&'
Mo pecisely 1{ 1<n ond Jew | Soly= A% DO 1) else ol =00
Cwatch) T+ i¢n on Ssm and (,\;:L;J‘ L wo match thae S\ﬂwbol and  moeve {*avwa(o\

Move ?(m&dﬂ’ Lg LN m\d\ssm and o\;:bj) Solg = D(Hi,ﬁi) s else Sely= oo

ohe g

aac ST

be

o

AP”‘D‘“AJ ws  Qet 'DU,]} =~ mn i Sol,, Sob, , Soly, QoLq“g .

Covrpctness Tollow «%w tle boce Coate ond  an IndutBug O\VSMMAWJ(< T e Indnctve S‘{ZZF‘
we have  cemsideced  all e PDSSTE\\(TP\M + ’i\(ow\g\[mm e Sﬁ‘w\g t>  omothec .

We \SLV\\/SL T ol o axerdise T do +le ‘F\mmm\ P\'oo§‘

Timg Qm\)\fmﬁé There  owve mn gthvo\oumg, Lok ¥oguwel  Constant number afr oFemﬁmg_

US\M& th?«dmn m;mm\so\ﬁm, tlo  tal e erlﬁxﬁ\a is OCmny.

EGJ\‘JTWV\’\A«I‘) \\M@Eméhﬁﬂﬁw and \’thun?v‘g o Solutien - Cj’\\m_v\ s %Rm\c\ﬁ*‘g 4o o Lm\fﬂ.gf CSmm on

gmLSQ%wmu. ?fb\aum/ we loave Wt as  on }Mwamd RXerase fsv \i\om Io amF\AhL e details.

Crraph i 0 \ wWd UGke = po w ok dynamt mmin n b

Ifaph  Ssacc w\epY nie agqm we  wonld Uka \30 Ktoout T n amic \){o‘gm Q Ca w3
'H\Dv»y\t o IV NS % n dﬁmg oo (sherbeck) \;aﬂ« {s(w tle  ¢taet v\df State 1o tle ta sgn’c ctote
In the clote &rra?l\. Thie commeclion T8 2ven  move ’{‘(ahﬁPQ(ﬂhJF when we  are LASJnaa The

¢tate trble 4o tva swt o Solwtin, POLYNOMIA L

J
2
=

7

9%

; %
7
%

FOVAN AV VAN AN

. g&_‘_ﬁjr_gj_[};@rSfS‘{Nﬁ)

T INININININININ 1)<(§1;
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N I\Kfi‘- ANENANANAN (N N
. I?§;>¥;3:§$§£§\* [DPV £3)
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