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| function F(n) |

if n < 2 then return 1
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| function C(nk) |

if Xk = 0 or k = n then return 1
else return C(n-1,k-1) + C(n-1,k)

bl o a5 Liles sy 355 n o3l (3l s Jo 6l Vgoma gy B
Ay Sl 3,13 |y ag e a5 g 0 Ygane oS Ao b eS| 26 Gl

5k Sl 5 e Kl e by o, SO SS Sl L
e Ol slrle cxls ()
oS oy |y g Sl las 22850 b a (Y

5teeS ale Yy ol die b 5 ) e Sl i (F



el Gy Sl 5l g Ol ol (¥

«Sé\uﬁ@ﬁ)l;)@}U;A\Ar...An O g o L Sl 31 gldlos woS 5,0
Sl 5Bl Gl 1 S L e o eSS 00 (IS L, Sl ol
g5 SS (A % (Ay x Ar)) x Ay cn:fé\ﬁm.w\;ﬁm X Ay X ... x Ap o o
)JJA\ X(A‘f XAY') o GMA_A...»[}MAY XA\« \JL‘QT)JASJJLL;&LSJ‘KJJ_"J_:
cjxj<=JY3...lJJ=u.1JlaS QT@JJ&L@JQ\?UJJJJ&uﬂL@jub})JAf ol

T(n):l(\’n—\’>

n n—\

L g sl S s 5058 038 (1 O Lol 5l 5 TGl (glaen 5801 L
S} O A

O(nv) ........................ LSJ:.;.A ‘UL.JQJU' Q‘.’.J:g)}f

Sldas  ie 05,5 Ty s Wledd o35 Y = (Yy, ., Ym) 9 X = (Ty, .00, 2p) Al 9o
X3 AL WL Y <L < k) 3y, =y ‘\SLS)‘)LA_:ML.!J&@'\ <y < ..l <dg Slgaa Ll
S Ty e 310 i 0381 s (51

OMm™) oo L;}j}ﬁbﬁ@:ﬁjw;f)ﬁ
X =(z\,..., %) :\J..clﬁl.:.}:)'\L}JJJ'.}J,:_'&Uu>ﬁjd;;§)ﬁ&>§\%61ﬁﬁjﬂl;§i
O(nlgn) ...t Sopes Ws 5w 585

X = (@y, g, ) slhel Blds 51 Jo5 0 W5 25 5855 05,5 1y )2 o, S S

Dijkestra |
Floyd-Warshall ©



O(nr) ......... j\jij.) w.x.:.l}\ st BE J;o)}.b S.J\;*ZJJ.Z)
s aS yadadin aS ol (G505 o S sS 03,5 Iy 3,56 95 bldy b s 55 Cida
il Sosb a4 b s (I AS 58 AL e S o b 4 s ST gL
4_3U(>>J_<_Iﬁ;7,;7-4_3):;ﬁwbw«_g;:ﬁ@ﬁ%wf“%j\)ﬁw\d
Glas s abiin gl o) 4 o 5SS ol aS das e, SN I (03,50 -
LS g e )
o Sledd e S ) el el 51 a8 s 0 28 5S l pl] s e 8
saspplit N ey ) ol 5l a5 (S S8 o o s ki) s el ) W (e
LSOl i+ Y B o DL ples 5l s cpl 3 e 5 LS &S - Sl 4 b
S

l; Jj.]atg\)\.a(ﬂf\i3.«.15}@\4.«.1571Lgb\;AS@\aMu\:Lag&.n&_lJ.:;Su)fé
S5 ol 5l e a5 .J)\J‘)‘Jgjla..ﬂéﬂ&Q‘)JASMJ\JJEJ&LAW..L.:L:L;a
;:Cﬁl&:{vkilum‘;)\jéﬂi—i—\jf\im.lsj:fa&k;'-).sjﬁ Ly B> M Ol e
(z'gj).x;itﬁjla.ﬂ&uar\jUr\iowﬁ\%;d\g.;,;n\;)\jéwu&ws
L 8 aS by sl ASL e g =i Y D Ceeed bt o] 348 By > sldas
ASJJ\{&L;\}L;LAWG;\MCWQ:JSQASJM .JjJJ;iﬁMj\JiLgij&
&)Jf‘jbﬂiﬁ)wﬁ‘%ﬂ.J)‘J)‘}r.:\m).;L@JT)D\)&AAS@Q%&L@JJ\)J
Aol o M —j 40— ?C:ilkMbwljzéglﬁ-wu:\w(igj)@lﬁ)b

S Iy e ol GRS R SR 035 g sl ey SN

315 ey S s 5 8 oS s cnl 53 S Ly lage SO sls sl &S L5 S ey
Dbadn ;) s K Sy 4 S LS pl Jltle C 5l 0SS el 5 3l e
Sa i S mmen ol Jased O ey (ol 8 5 5 S 13 ety O s, oS O
s sk plol T i b S e 5ty e 3300 4 S0 il lege cnl 5o
CS 8 OLSHS 51 8 K a8 5,100 G s izmad (S5 Sl 03 S g 1) ey Hldde &S L5
OLSHS 5l galias 05,8 wses 5l Bua J> L ph Sges Slaga ol 55 ey ol ea
Sl oSN sl anls 1) b iy o iy &S 8 Jlage ol 5l ey aS ol &S L

Bitonic



J.ib.s\:,ibb@J%dﬁlg&fibxﬁaysgk@):w\rj}[o\fé:\}\i.ww
SEPIRCRY

O(nv) ..................... j&}ﬂ&@é})dﬁ
L als 1,3 p(4,9) EJ'U\.}\AJ.JJJ?LSJ\.UL»QT(L]’) L e s xn o kidsis K s
ASLgJ{JaA.,ﬁjﬂYL,c,nge:ﬁ@ﬁwd\ﬁgéu@uj\v&)\mﬁ\j}&
Gl Ol 534S o 0l e ety 6l S ol a Lo oS e 1) See gy o e
VL B 3l n ol (1) B 5 STVL S 0 5 53 ol | AL o
e VB a5 (4 V54 V) s O ol s Yo L a5 (14 1, oy O
4S5 St 3 S SaS Loy s 3y Do 3 (i ), — V) G Ol o
oS o b oS J g on

OnT)=0(n")................. (03 bl L9 oKws

£ D
,,a.x,,;<.t>,u~m,<;,,,>w\@,:mj:@45anua\ S0 sls oKy S S 53
<=L>r_"dz QL&JUﬁ‘j)}J(bu\U.LZS&J)LL}.'LA)J}\}(\ Stig?’l)ti c)".k.;‘d_jai JS
L»olfs.ws.:}jd&}a:l:L/uu.6:;.«@;‘))},9@\%):;:}5&5:\:&«@@JJ‘W:JM’:

@ai)lsjf\w.;gm.M:rl;u'\\))lS&)'\u_}u)'J;-U&.)‘.Z\j.?d»@u)'v\;-\;ﬁ):
B .Jj_..fa <=l_>u‘ cl_<_:_..~.> BE .L..»j_.! <=l.4_7\ M‘)\S 4—<"—.'.\ (i A'Léjd_-' J\_ll_' A esls cl_<_:_..~.>

\)J}Mw#féé‘)}la_yML&A&NJM\AJ\SQJ‘Jq;ﬁ;u)ls?bu‘dﬂjubf

S bk ) Slehes Lo Bdy a hu &l al o b B w530 su AeS B
SIS S i
e K s S K 035 Gl
AL S 055 o0

.JM.¢w\owd,uspb,tsdus.\¢,\fr;ﬂ)ﬂ|@

P SIRPCN RGO PR N P W B PPN S JNE ) WP § - 1 FE VRN WC =g



Sosb OlsS ot =2y X Ty X ... X Ty, m)élﬁgidwwwd.g)ﬂ@@
D\MW.Dﬁw‘w\)buﬁuw&iQ)Lﬁd\&-ﬁbdbﬁd)‘ﬁp\ﬁ:
s Sy 358 ol lie ol S 1 (108 55l gl s,

O(nr) ................................ L@.?b"@ 9 4..3[;'-:))

LU ol S 55 5,5 oyl 330 Ol oo Wl )3 aS 5505 55 5 abaiin 05,8 Slssy, s
Ule—‘@).&.)..:;su.bj_é&:;gw.J.J\o.)..foéj\.lgo)wnl.?\j\%;g«il;'-bjjém\))b
i jlagsa o S LaS das &l by ASbay; fljijl}\:&é)jiikj.}jl&lﬁosﬁ

.Wﬁr\nwg&\éésl.xﬁosﬁo)le-\l{\

el AeS o .JJSUL;-\L;_:UQ)\j_?d»l_@jﬁd:)\ssﬁj abiin 0,8 Llss,g,y o
oS o iaman  Lleds (Ol WS slain B Sl eos 5o alsay,y slewly 5o bl
v\j&bgi&b;\gﬁ)gujjaij ‘&Ghﬂv\ngi&bj\nguj
.V.:Mﬁ(alni.h&p\ M}\O&ijdﬂﬁé%ﬁsd\)\&i)) AL by 455\.:;6\.“.3

O(nm) ..., (&d;)dﬁozﬁsf

ZJ\L\géu&Mp\)dﬁOiww@.a\j}-wjﬁ)bJﬁouﬂn)lmwubfé
Dﬁd‘ﬁr‘}y&db\wwwsw‘%&b;)ﬁé\ﬁ&j‘) S SOy

OMn\;)t;Hﬂg,ﬁ:ﬁ\)wd;;@m;\,:d,,«swu)g;}\);;dm,\c;sgzﬁt
cn:\'6\]3'&\5./:.J%))TQMJQ\))G@\€QJ\6L€A\):\M et A=< r:vm@j
.s)\szﬁjui«j)W’gnz\"é\ﬁjuij)\‘

S oS gy Slie (gy5b |y Ao n pl el el sl b bk Alon S b
dwubojgdytwﬁ\ﬁé@w&i@)ﬁ Al sl [y sy S
ML;;‘(":\"J“:":’S

o 03 S g Liagls 5l 30T 55 JU ol oS e el 5 alon JU &G S ol s



oo Al e cis LB L ol glasls 5l aa s sl IS8 Lte de e
)JMSJ{B:\&J}A‘L)%J{)}{QJ;\%@U@\QM .Mbeuuﬂéﬁmual}'—w\w
S g 1y as 50 ol oS AS SaS gl 4y (AL o adlas oyl

f\jouy@”\i,lm);w&uéuuug\mﬁ\ﬁbp“ BIEVER R Ry
b (7, ) Gl O Cor Caaw Yo w58 oS Llats o 5850 1 |y dij ciomen o 5
-4-1}:-<J.;E)-’

)bv\iﬁ.ﬁj‘ﬁj‘ﬁﬁéﬂ&iﬁua\)ﬁ Sy W KO85 Sl s S
W GioleS L minad S G 55 opl ioman 5l ¢ uijj\jojjfjfj.l.ﬁwi THESR
D)\Dﬁ‘)@%ﬁ‘i&\)&i&ﬂ)yd%tJﬁ.;s&.«sb‘).ﬁdﬁ“@.J‘)\Jrjfj.l.:s

LS g |y 5l s g &S

oo Sl sy (e SO sl L 03U a8 5 55 55l (gl o aS 55l el Hlw SO
sl aS 5408 55 M}Cyn b 3l ol G35 0l T LS ol (gl m gl S sy
sl cepi O ad 5 WiS o b Slej Al pli Ay ol oS 55len Ll 55 e
Al anzls ) SKas Cand o i Lo g 3,108 o 2loslis 534S Ly daly e
53 5l ol 4 oS T ey ety S (3l B i 5 o aors 58 5l a8 A 233)

LS SLS by el

S osliad O(T) alasl> 51l L o, S 2l



&M\j}f@\)‘&‘tﬂa‘ww\): AL pn xn Jader SO IS 4 e dilie S
o2 ol sy oy et ol sl Gl pamy 53 s asles K8 a0 e e
03 i JB e e o 5855 03,8 1y £15 cpl B Liledd asiie ekl ol AS
AS g |y as 550 ol a5 S SGS gl il o adlate
},Liﬂf_,r\j4.3l>'-)'1J.a_gjr\ijizwﬁgmis&lééudus\mﬁ\ﬁbpij Dl il e
Q.:J.?fjﬁﬁ\ﬁ\)dijW‘Qﬁr\iﬁl}jl@jr\jQ}:M):éud;'-;\.bj\)qij
LS s il (1) B O o Caaw YU 2258 45 n e

\)k)\'lipuij:";‘:" V.:Sosl.a.:...»\dﬁm J‘MJJS‘J}-@J\}:&} ﬁ)\sdﬁtfn.l.:.su_afe
sl Jgm Sl LK Y e ualia 51 a8 8 Ol o5 455 Iy

cigwébl;f\i:\.f.aq-.:):QM&J&}\MW&}n&}MQMCﬁf&&
Gk OlsS e g pm opl b aS sl i b il ol el 0 Ls sl e OIS U

ol LL 1y s o 5855 sleekiladl : fo b

Omk)...cooooiiiii i Soled s sla S,

Lo el glegiey, .. e slaaslo jleslanl Llyn sde Ol o aST1y pleal)y slaas
3,5 eslital ol s sl @ Ol g 4SS a5l ST sl e

S o3l O(n) sl 51 b L o, S il

Spmgab bay Slea bl e gb ol 5l 6w SO )15 35y i 5SS
A 5 e STl 5 03,8 g5 558 il S e ) el e J s
CSf-wbﬁ)@OUUsz;@J;ﬁf@wb@)ﬁ)ﬁﬁwbw‘wwﬁéwlﬂ
0248 Gosb 4 e S5L Jsl e S 3 e d e S0 S b Lses S
sl oy e 1 038 My 1 oo S il S b 1) oSCan g o it o
Jaa) 5l ) il e SO 3 Ol 0 aS e sl o i Iy iy i e B0l



:KJLA@Td\é)'LWoRSé\ﬁo;J&_é&H:UmO.:;gm.ﬁj\:&.ﬂnwgﬁfé
U\j)d})b‘jw—‘l&ﬁf&.&j})‘}‘)@T@JTOJ}SGRS&.M&&JJ-Q.JJ‘J
S DB it g5 Ol g0 Lo 45 bl Sl e 3,8 13 Cillss S
el S el LTl 31 i3 Lo st el e s (55 LT
MJG‘)‘&)}.{“.&SORS\)LSM&MIJ‘MC’%MWJJP&}%}
Ly dij z e sl 350 s 35 0,083 LS cpl 33 0155 o S 1 Ko Kial o i &S
S a5 3l b Saus B 3 Ol o oS ol B sla Soal oy Sial slis o iy 2l

s a3 aS S o 650 Sl L2 9o .ﬁ)\:)Kﬁ;}\)sle&\)‘\&UnUQJQ
Al 51 s 0T 5 w8 _w olsnl | lis st L 1l Sl 51 s sl b o i S (6,00
jJJ\J_é_}Jf\ .@\;\J&\j\b@tjwa%dsﬁezs\)é\dm .sj..;v.pu.b-
Ly 5 s ke 5SS OLL L3 ) (3L it s el i a3 15555 5L o e e

LS o S ) Skl a8 a S

Gy 48 gazes 93 40 1 {1V, n) Lo gamma 3150 slealy slins 45 5l Conds o 55!
A2l e b OLaslie) ¢ sezme a5 sazme 5 ol S sl

O((n4+m)L).................. EYCR PRI BY-N e

mﬁ\ﬁl_@_}]i.a.adj.lauwdm)ﬁ)‘njﬁjbjg.:}-\):L Jeb S s,
o a5 48 sl s 158 A 5 G i o S b el e Sl e
sl s e ol 05 S Ty (gl e s ASL b LB eans

e Dlatie a0 AlS (58 .Qéﬁjb\)ntw)\QCMY\éjww&{
wsﬁjog;gsfoiﬁgdwuyéj\m;\j;v.au.JJ\U\J;J%)\,@,_QJ



ASJJbL;A((°,\) )\ 6LAMJ>$jJJJL§LAMJ<aM LcM‘S z.ﬁjw)\.:..suo)ﬁ
ol sae el b aS s 1 e 5 il o L gslas b 28 Ll (sl ) sluas
MboM@f&w‘@JsM@Mw\éL&‘ﬁ\‘MJ\wa}w

534S Jdr oa e gl s .ﬁ)bnxngj&wy@u)l_ﬂ@j&w&.
gvﬁjfwjusdw}b&.lg o1 13 hij gLl 4 gl cl ol O g 5 el s
) g ool O 3508 b 1 o L (AL WS 58 o) O (55 03l L oS S1
G\ijﬁjwsugwufwASNASJQJ'LS)).&\)LQJWL,J&E)\@A\P@ K
I gl 2 se sl S o Blertlo ol WLl gLyl 1y dij 253 4seS Lo 5 ol

sl Gy Wandyy 058

O3 !:)\:)\J}wahsu‘ul}-j\d&ﬁ):éﬁ)\:nxnJ;J;,—&J_(,igujlj\
Ot YL (63 508 Dy so o Ll s oS ol slld s (el L) ade Y BU
ot o il e g sl e sl G o S0 S 5 gk
Jdasdr =1 o (Leal) Slea 3) Laadioe 51 a3 03,8 3515 L L, Ul clace o iy
.Lﬁ:)uwj\u@jmc&j\)ﬁ:rﬁ6\@;:@.&6‘5)}194.3&[&};{

5L 5 Undan b Ol 5w 48 S L G131 15 tmls o e o5 S b b e, S

b U S 003 ettt e v el el Sty o S
u_,J_:_M_udv_fj_,w_ufj_,u_v_?);: ..J._.il_gu:\);ﬂc»_ﬁ)bﬂjﬁd
S s iy Sl b an el s gl m de S e sylsw uly Sl L Aol
S Ty VG ol L S 3 ol o sl S 5l e SNl 0 0313 O



J;TUJ)\M&&LSWGMZJQkQﬁ\j}JA sl oS 03ls datin bz ge (S,
Al o Ll e o3l dgb 3 S0 5 b (g5, bael 5 5w 45 osb el |,
.>ja@5°;pd;§)ﬁ4,bs%ﬁz4:\)\)5&6@16@@;{»@

s3I 0 e Ll ol s W31l 0 J g 0l o LT S Sr a8 s €1 o, 5501
S sl O(W) 5 LS‘ML}'J{L{M&)}Q\ N

Sl oslaial 5y 50 saaSu S Uy o35 (6, 5b \):)}ﬁ)ﬂl@lﬂdﬁgf 8| PO
SUSTIRCWRTPUNTS | (CE W

oo amio SO a1y ol (6lds Ol 55 e aS laely slias B das 1) ez, 55
Syl s (AiSS dos | Sodan oS (g5 5k sls Ll 3m xm

(S 52 O(F(m)") Slas 5 45 doms ki 55 s 355 205K 15 o LT 2 e
Aol o Usd dlis s paie elm F(m)

ol amis SO s 1y ol (31U U155 e 4SS laely 5lias B das L1 e S
.J)}TC»«OJ{&MJ{J}J\)ﬁM‘&S&)}k{J‘JJ\JETLxm

0 2 SELLYY xm sl G0l o aS olaely slias 055 1o 6l e, 55
sl Sy Bl 231 S s oa b (6l SIS

D3 TRy slass s cpl 51 Ot 58 53 ol ol LSS Ot 1S sl Sl s G
oj.:...uj.s)'lu_iitg’ﬂ.usjm\aﬁo)@&ié\!pj\ﬂi&.lﬁ\j:&@sfﬁﬁ Syl
G5 S 1 o 2eS 53 aS s &l e, I .V.,MJ\J;(J}NQ)MJJ);)THLN

AL dl ) ST O O gt o Sl 5 s Ot o el S D] a8 S



slal s .:jﬁ<=\anj.@..14_.,an,\,...,ay Sl es bl may gl 5 dalgt e A
Aipy 420 e 3 aS Zo i Sl ol Lol o ol dle e SLay 8 ) S e
e bl el .cwu\cicaiﬁjswﬁﬁﬁéyw.xbd»aﬁwdw
Sl e SUcaas 31 i 63 SO s B bl i s daie o s o8 am 53 03
D S s S las di3ed e b pl 3 i S ed 4 S e 5 Sl
i b e a3 3K el dal g e 5 S e 1 g e SL L

S o ) Ay S S S o b et S sy Ao @ aiu s Bl L L 3

bsa gloaa— s sin Jab as glaas b sluas as o h}A—l‘\J\Lj_A_:_.l“)jK_H
sl Cas oy Al kol ST axdy ol Jisme axd s s 3 bab sa sl Gdast] &S

ok ol 2 s .C«»\}»}Qg]d}lfﬁ&)jwi ‘r\ifd}lfdjj el 0l 0313 JJS
J\J_’J}.:_}jMﬁJ;L’rJA_:LSJ‘\)J3.&5}.3\.7(._:_@5)\}})‘\]5&_1M}JJ;\)uUjifo_l\
ot s Sl ol Sos adS 55 KO Ol 31 lae g L aiS SO KKy a5l sloe e

AL el L0l S sl das asis U ass &)

Simosn gladsb au Sy 58y Ad;y 9o .Coul ol o3l A = {ay,ay,...,ax} L]l
(,_:_a\j;'-u_n Aab A Ll shas, e leS ok da o5 oSl 0 AU {5} gLl
UZJ_:_M_f)'\J._;Sy}S\U(._:_;Sl.i_ﬁé))_la\)AdL?_é_Hj\Si_:_ﬁijo_wJoU)j
9.5y = *xa x cgta x aa * g* ‘A:{a,c,g,t}J_f\';\_':_a s S sl sy
s &l olgl 6@.:4“)}@\ Ll Ol K S = aglegtaaag 5 Sy = xagtegxag*

L s ool oo 30 anlal Kos pam U an T Ol 53 o8 Wl Jan e S 50
w\p\? .ﬁ‘obﬁéj\ge)wnt’\j‘o‘ﬂbbﬁ&j\@ﬁ@ﬁ\wéﬁﬁg
J}\J}Q;JSM_,Q@.@\}.&-& Aeebln o sl B Y WS A aS sl 3l S S

'Y



wﬁﬁ\m;;@ﬁ;:a\}\;\p‘ﬁ:\@QJJS.,\;J\._,)'\UM.;.M:éjli‘m;fgav\;l{cts
Jw“ol.s Ll L"jb OTU’?’

Bl I s b 2T

v.{.:QQTLSLAJK{)'\V\JSJAWmMo:\JMwe sdse Jb e 4 G oesle GBI S s
twbms wb&i‘)‘dwdbﬁ\%d“ CM&\QM&-’)J—:M}QL:.AAKJ‘)}J‘)‘
Sa0ss f e moo b ol pl s SO & AL w0 &0 45 65k 4 AL

fs s O daier Gladl 31owS Lol 4 s OF olew sladl

I(P)=( Z w.)" + |{e € Ple is white}|
ecP , e is black

S oS Ly Sl b 58 oS Al o SI(P) Lo

O(h’lﬂ) 9 O(nh) ......... 4.:.:.05 :L.M.Js} )‘_}"‘"" Lﬂ J\j.w Cjb

Sda wi S w 48 wlesls Sl wi éf‘,;&iL@;U\fusjﬁwswtwt,:}\ﬁdlyn
wa\gj\j.u),lﬁ;ﬁﬁ\,Q\!\ytwwpﬁyswldly@\.ww;\%
S8 OV s 3l 03 g ieS s Lo o5l Gl Lol i ol boadl 5558 1S VA

sl s palie pl 03 S 1y (gl s, 54

o303 513 s,y SO s calites G, L sl (655 (6 G aS Sl B ) ) e
a0l 5 LS o SRl aa slone s (655 Lor Sl las gome a2 3 L 8 5
BV il ol e (65 ka3 05 S el SO L aS s 50 LS ozt Olojes
ol NS sl oy iy O35 Sy Al 3 Gl 558 e esls 4l b OIS

S SaS OIS o i 055 ) S 8l 1

ﬁjdﬂgd\yﬁggwrbﬁ\jl@mﬁb}w Ll 0l 03l3 e wapy, Gay saen
A3 CML,O(\) Ol s

S slaadl el iy - Sk Y



CAEL o Lor aj gy slasl o sde o S S
Ol 3 dlgw 8 4 a5 LS (5,8 O(nlogn) 45 » 5l Sldes ¢L?=3‘ L oS s Sl o,
(B3 C’”L’ oY)

J=ls s .sj\sairbxg-ucﬂw\j\r\.ﬁfa.L)\sjljévﬁﬂ%;éiﬁgi.lﬁcﬁn
Do 4 b s (e iSG a81) Al o ke (55l e RS 4SS o S gl G add
L oS sl died 5l 55 b 8355 p31 (6 S wlilie ) (N a5
(M B8 Olm ) ls Sl s Loyl ga (sslas LS o bl dg gl Ll ozis
St byl pn G S5 pnoiS Ol [ Lo ol sl ol 5l ssbizal L ool 13
4 Lpiee 25U aib O st Blol 4 4 O (YL Dlib dan 555 0 0 SO 5l 4l
S il o Salg 53 &S el o5k 5y A s b se il LY S
NRL L o o2 ) il adls 5 5mm 5 O Sl Sy = Gl Coas a5 i) G o
S S (5 2 5l L Gllgar Coas Lo BIL al (ol Sl lgnnl) s dos
Gl oo s3Il s ) 5 g o s Al o5t e Lad S ol (ol ol oo

A3l o h (G sln 2aS Lag  l fLE T aS AS C3s a5 g 1 Ay dpuilos

@H¢M\idn£)}:mnéb\aj.§o].h:.>uj}h_ﬂnQTC\.&JJ\)’\AS(HJ\J@AJ\F\&&
6)\4.5./:01);,&\@\)'\4_3[5).‘&);@;%%&..)‘J\sjljjg)fla.:mé;)):uu-nv gz 3
awn B 5ol 0l gla e sn UV 5 dlsal ol gladsiw 4S5 08 5 ls 13 J g
A 500,85 S8 e Sl SO (V,)) Gl Sl sl e Jl- .ﬁlw;@ufe,w%;
53 503,S e Joder VL Jy i 5 o Sl o 0 b 5 el Gy 4 e
3,5 mar Ol o0 45 Uy opiin 03,5 Moy 6l ooty SN il (mym) S 3 5

sl s

oS Sl el Sl (ol el gt e 45 ol ke slisl Sln xn sl
Al el Ol oa EoVU i) glails pled o5 ol Gl S S1as by
.J%Ab 45\)\)\59,.1\



O(HY) ................... g_,.~:>;9 LSJ"U)%' 4.’[?-)[5

wn@’c#dﬂf“sbb‘.‘ﬁ&&rfh\?u‘ g o as S Jg Axlycp A3

S

e AW e (g e e Bk d a5 glag ek AalE e s et BT e
yay,...,an LSLAWML’MLA.UTL e Ol aley BlAaS  meS dal g e sl dal g
Sobay s als s Aol BB SIETL L o il w Wlyn oS sk 4 dis o]

LS KaS BT Jo w5y 0 (6 2k

waSpan oyl .ml{@&ugﬁ@@dwgy .ﬁ)bjl.:.b'-\):@mm”é\ﬁgﬁn
At ST ) 358 puoeeas B AES o Job aility pli 45 5 5 Llodd oz o (S35 o
L‘f@‘mm\)é\gﬁﬁ\ihﬂﬁ)b.}w.C«»\Mrjbjé_;j.iwdj‘
e D8 .J;Sﬂm;)\;c,.wj;ASngl.UuJ.a&i\lijsjbﬂ@:um”élﬂ\)&\)l{e\fﬁ
ﬁ@z@"d\ﬁ\,gﬂj\;,uﬁ\)&j)‘\fﬁmﬁummé\gﬂswﬁp
u.;:u“.VL:;S&AS)lSw\é\ﬁ;\g.M@M\)gﬁszjﬁ.u\j}wm.:)bw

-ﬁ@’@‘)gﬂJ‘MJMSMJ‘%JQﬂ?&)J

A S 1o 53 558 o0 (St S 50 35l 0dd (pend oy Sl e 5 4 2plb wy JolsS
)zur.:.m.:.w.M;dﬁél;.-.s);'-):\);)jjJ;-\;Pﬁ\b&ﬁd:)\:)\}j@i;*._gjs
s OLES 155 e 1y b odll 5oKe pl 355 00 5l &S VIS il
MJJ‘}J&&L&MJ‘&JJ‘JQT [

sAas 53 il a ) alie JB s G 5 308G LS sk | baan 51 SG e

.Mb)\J,;QTJJ\)YLS

:\M&:JS(.SLAQJ.A .ﬁ)ufdﬁ)lﬁ}Mﬁ\)@guﬁ;éuwﬁéw\ﬁ
\))Sw\ws\mwﬂpéwflkﬂ)ﬂl .ﬁ\ag;uu;,ﬂ\«s;w\&uw

\0



el SIS gt Ao 5o Alodd Jyme Jd e )8 Sty ot 3518 sl LS 0
@j.&upmm‘jk:’-w\ <=L>r_|\ JJLB[az,dz] EJLJJhb(‘ZJS C,\.w‘dz QT(L«J‘J&}.&}GIL
LS o onms Dol 25 1S 0o Lol Ll plonil adB s 05y |5 0T IS plasl B L LIS
M‘)}\Mﬁ)b&féb)\bﬂ)h)lsd‘ JS)[S\)bSMQLAJwJSASW
C‘F‘\‘)j‘cb)‘bJ}?f‘j((‘J,>.-‘J{G))é}&déb)b@\)@h)&%ﬁ‘ IJJ‘JJ.EJ
)st/‘jMLMJS/QTCJJJJ&}&)\ASmijgdA((\J}\JJu))&)lsmté\br_xj.} .l..Sv.A
PSPt CaEN .Jjafwcifu;\pru;sw‘m;s)tsd\?w@@ﬁ&gw
g o LU 5 5525 2t Uyl B S Clanil 1 LS Sl slas yame 5 (5505 40 3,15
G oS Al o dy < T aS UiS S35 555 eSS das o el LIS 48 oladles

LS Ty sl 4 KaS

Memoization

31 s gy s3baanls o3 5l esbinad s o YU 1y oS Ygame a5 Ligy iy 3 et G
R0l s esls 513 S Gl 1) dodr SO Ly Jrss 5o e @315 5o il e b 0 YL
Al oY bl ax s osd b pleals ar Sl 6o IS s oS
\Jh:_fl).s‘sjl;fUMemoizeASLU_;‘_;:.A.':S/)'L:U;})); .Jﬁwé‘jalﬁ‘)jﬁ#cbﬁ
Lol 1 s el O (s o OLES a5 W0 .8 e olanl e SO Jsdr slaasls
J= 0288 (phas Olem tdisd o Jom baadies 05 5 ot Ll aakiess 5 g albes
Wt 15l W1 S 355 a1 At 5 S5 o a3 ety 22550 il
osliial s Jsd 55 4S (ol Sl el = Sl bl odd = = U
a5k s pls oS G 5 pl s o alamd pl 5o g el e ST 050 e
Sl e i Jo Ghas Oles g laalies S5l 5 el e a5 (60 S
0355 Ll 03,5 = a5l Js s e I Ly ooy 0 &S plaadies o3 L N s
e 5 o2 o Sl Ly B 4 (S et 5 K oo I el R 03 el

s J ol S Sl






