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Inpritllerator flpd{Inputliterator Eirpst, Inpullbterator lazi; T valos)
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tHfirst;
return ftirat;
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using namespace sld;

int main

veclhor<ink> v;
vopush back(12):
yipush back({3});
v.push back | 26) 2
v.push back(7]);
V.push I-.-.\-'I-.HIJ;
¥ .i.ﬂ:.'fl (R 15);:
v.push |--]a_'I-'. [ T
vepush back {1233}
v.push back({=31};

LE(Y e == T &6 *{plp+]l) == 11]
=out "ok, Eound using painters;"™ andl;
iRYit — 7 && *(++it) — 11)

cgik << "O.k.,; found using vector<int>:riterator;" << endl;

1 igt<ints> lst{v.begin(),v.=n i|: Y
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it ream sberator<char> inl{ocinl:
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441n) " <<endl;
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return ;
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oK., found using psinters;

0.K., tound using vector<int>:riterator:
Halayp found wsing List<inte::ibegator;
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The flrsl nonwhile—=gpace character
followinfg the first *=' wa=: 1.
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template typename |[nputltcrator, typename CQutpulltecator:

Outputlterator capy (Input Tterator Eitst, Inpult Theratoi last;
Oubpubtlteraror result)

I
while|first 1= |gst)

Yresull = ¥Yfirst:
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Jobggobghido  r  oggmagymbiol  n-g6  dolionbie gty  Witsge.  fiaoel
fEBbogadasho exdgiadmtol gstogababoo shey Rsbisfigfmoo eln |, G Bodbssl © (rin) ;

e wowo Babidmibgba” meogg dodatorengbon,  gatlehsdepen fabalipaom oo W
o odgtadem ol bbagombs -, gy O EOlgdl o G Odgbgenembaly;

s dgwotgdndo: oo 0o, 00 5, g odengas Sepenob Godols Bhodalpesab)sl.
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IYEII0HQ.

Ok gemsbiomozasos s@ob o@gtsdebndol ontstos:
= Forward odgoadeho gHhoxpGermenso sGob saGgmgs input s outpul od)@sdieo;

» Bidireetlional a@styato  stob spfgor Forwacd  o@gos@dmin,  sdoaoh
antleartloobistmg, stob yafn0ma iInput Ws output oS GHEHO;

o Handom Ao ofgmsgmeo  (oseo  Gooaiols  ofgfstmto)  seol Ao
Birdicoctional  ogyghstyeto, sdogymd sthob safaqor)  Forvard  ofg@sdamo, stodmd

S0l sa@gogg input s output ogEEsGE;
anstrdoreno Humdowsh aatmiipobistgmdl giwogao:
+  ob sgpoGooilgbo, Goidgegbo oobeggh dboesexp inpuat 56 output o@Hadyae i, vdanif
My@gmgy Forward, Bidiveot ional @5 Random Access odg®agm@gbonh;

e ob sgpmBomingbo, Godeegdoy ooboggb Forward ogygdsdyadgbl, Sedsmdagt spégon
Bidiceclional @s Randon Avcess ofghodmbgboh;

+ ob se®omdio,  Goeadeagdog ombignh Toorwsr 4 o@gfedatgih,  Beydaedgh apony
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O@gfadhrmon asdamtogdo ndogalisotuno aadaoygigds gelidggobgmgdols ws Sgeenomidgboly
bangoep agogddo:

* 3ubenobymon gemsbgdol sabiphgdo Bgogagh off oGIONAMOON I5daMGORL, Grdribg
obobo gbfibgnergmeh:

¢ ibopEidaeo xeyaeondpob sagegdo Ugogsgh ol ogfdrmos  JHnaeioib,
fdenaphsag obobio Saooheggh,

ghabewm euaiabioty dagsemooo:
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ofp@statgdo  smosh Bl roctional gaigacools b morge SEmetomidno
ombagh input o@adadmegdl b e Bosemo byeggbe@ol o@g@a@eigdl.  Gawpb

< T T ] o AOARE SO o e ons < OfE e jabdo < o daee banmabey@tn

sty stlodynll re o sgeeiomdo Degiledls ot gebgoligho .

ORERSHmtos ogastdon st agofigabgth of dofGoose ogph, Gog ‘,:;-'::ﬁ}iim.‘.-{ymﬁh STI.
dodenammn ol spadol bygpmdagent: STL gmbipobghon @b sepadomigbols obdgfemobagdo oligs
sbeeo, Gl Fashaobghh gourlthe Jaidobsgogh. gogdentio geiboisgos Botlisgh died jego
Jeriddogasooghs dopomtdgdols aamgdy, s Aefgageo womomo bbb dgepbydydo wapreos.

@otaOadas

1 1), Musser, G, Derge, A Sain STL Tworal and Reference Guide, Second Pdition, Addison- Wesley.

2006.
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= pogemgaak gt ol Dot peds g e g b et gt il Gty
*  eageppebbedoarioso gnbonbrmhe:

*  odpnadrin; et ming By Re A 0naabmic av g tdy;
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Booosh gbMogrgdob fsgombgal bdgaogogs. bbojmbol g>GEsg8ts Gogbgse

thsgsgpalitedoggbosho sabiggobygboll @bodbepeabal Pafilesoy il ghfoggdaly s
apedoerBostio deabiglybob, 3B o Ve dusea ibedoeridob dabigyigol dibibg:
it el g bk, wabioomgaerolfiobiotogeson, et wgiacygl Baikotega oo ihabage ghgio ol
st oot gpemilols

a0 depenenn Kagagrabbeilogioal gebeyolenga) asosgaem, pligobogaem b@odetiol
foghaae aafosfibol Logombo. gha@es, @odsfingos oligm LgEndolity), Geileog bodbmee-
goatgdolipsh Bgoaagbe. gl oy agogomgdeaeson ofl gafnikagdom, el gaommogsh ahfoenl
(poblipam@apom  sEnilbtmpgmbs goddal ghogmall) gl Bagd Bfgeges  aebidgolineitn
tabionaglydenaw bsJofes apoenoostl debisggildo Gagogoobeo dowmoali bi@odebabow. bl
b gbio of aoagalbion, Gapali Tibgamalibigs Ligy@ogelitho ibga@abbags Gomghiedol delisgadpn
Anden B ogels.

fa gombenn bigGogebio ogees Bafiocmbom, Goampah gamemobbilaboy Gmi dobagdobo dstgbooss
potegemoemn g@omibigmolipab.  boibdogolungol gogepeobbiknos, el Lg@odeha e
ilfhegen Goghgn oo dafoman gathagegoeo. me L@mgdols Gammnliods aafiliategEr e o,
dstobh 3@maeaiepmo oo mobiag pafor e,

Cae ghols biyabaosdyrpe @osaypltdo bdotixg palaagbinds o gobidgos, Gudegdlag C-ob godob
Ligoeligho aaosdyago Gogbgadto. Lgmodmbiol dogen Gogbgso pafxosgibiobongol gaikeogliphe
it bewges double (odt peeioliomgol aleogafingts o0
Mopoomacg, dyileonae ghvgigbiol

et aboliM121Y) << andl;
dberaegiol S @sobdyieghs Goghgo 121,
ilpatmoma, Bdogao anaaidghiol

ol Stoa L2 5% il g
hlrepvol Bogse @sobyiaghe foghgo 101, 00
il @i, dpeemomam, 3mol i gaadhgo:

atring s{"121");

ol abai{a) Al
a0 ToliCregemyiio, of Beapgaail s@alfioe Jalugbli, Gaopdb = s C-oli Bodol gGodmbo, 62 3.8,

lipendenenmatin bidmodetio. Gaopah sligmo odemagondol @sikgiloggd dseonoahh ih0dgfinenergbios.
sdogymd  Ce pfisBlo, ot ring goolido sfob dgmepo, Gmillgenog ot cing gesbiol edogléh
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st Jifiol C-ob $odob bymadobisg. 58 Bgmengols gatemgpbagbom, WaGo oo (hden degen
arspbabinboal) o

3 N _|||'|-'|-'|I|'||IF
il il ¢ Aatol{=m.i L I O O Hid |7
Enrgerg 3hamago, < edogkyeb dogtr o <1 1 L) dgmegob gadlenalioa Fatdmapfib priotisgerl

oft Teilonbiy pafo,
shermemerpEn dopeihpnien double (odhey et ioborgol

dmagaepsbbmboggbasio jmbigobghgho;

bodstgymgobogol,  Bygh aeligobognsgm dbmmen  eepsbbailomgol  dodog®obol
Jeobobg@adli. gfon thmgasbio Fgab Bopgbigos Gobs byflhd@io: gpjdofol gpdipaeo. degsid
phaidaiompba pabagiie apdl, WD J0RPePR,  FPoierd
oo (4 ol Boa, Bogeols gepléyemo, hogiol @i go @ 5]

wppter By, eikopitie  ppofabite, Agfotinboll okl gabibogegobsll Bgogfi gbabago, Gund o
sligowy geildobingon - bogdols gddpatio, — gedmtfpenag baoliggp@nlion, fog laggaderngo baogi
afoixmgol, tmil bdgaaaar@o gemsbio ki fabonsh daieaibal b MDD,
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Heagoganils Mhodkghpeeidal Bgodegds yiagmgbo oo Bepgagb. omgengbs, o

rﬁ(J'— ) 2= 0.6180330887 i

thodghgememta b gilaew geplietos.
thparmomago: k- 123450, m- 10000 s A aeblisbog@eman (1) agemibageom. ddob:

hik) LAODO0 1234560, 5103, 1ed 1 | | Yoeue £46300 OO YIS L ol
B IATET S K ___1I.",'|__1']: J 41

39806985 ©os BoldsGmgboo (open addressing)

S @fel yagems Rabismo  (Rgbh Bgilmbagasdo boib@dogolimgol Bage@aamgtn  foghagio)
obishgbs magam  390-gbengio, Gueilyedogy gegoemogoly efis ogel eos. sbivy osgobvpgaeo
Crx e (@Bobniy®onbo). sdol galle 30-pb@oal gimonba @os Soluda@mgboaio ghfog, oo
Anargtol Dgonepl - Agiamss eos dobiailstogbom.
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won BobudeBogdostio  3gikabhociol gegaero wxegeo dgogegh o0 @oBalogaeo Botltagarab
eyl (Rl fgfobgnasdo bodsMdogobogol aaluegpl) o NILAD (Gaod) bagebdoge
UB0gBemd, Getyeog Sogaabobinsl Exaid vy gotogeon, Bgghb dydombrgath O-L).

dgifiali ol gofiugbo abfogeoly e ool o aR) oan @ 3HgReIEGh. Dok,
A gy o Gbom afde o dgbdliol 3Meagglo go@g »6 godegom eos dolailaGml gbtreo b
505 aaptbonsom ol s@aehpbedado. Foliom, aon Baludsmmgdol jaflbheghal @heb Mloish
aeogificyma Goemninids 5 wfios ogel gh@mognnl Beils g gdy.

ooa  dobailsmomgidol aabibabergmolb ool aebslioliy  vppemeon dodo)goeds aadaoomgas
gpeafni koo, polisemiol Sobagwgom

shatea eplghicyol Ratlaggvobali Bagh gholigago @os dobatammnbol gh®ognl, gpahimiaoet <o
(i =ol Bamgeoom,  osgolepenn spoeroll Jeghaion moo gegaee Rty depgofiieh
magomah Boemmikoy togan gh@ogols gwoabolings, @aohaingda nooli IEa3mhgorso @i,
i) Agmemcanty wln «on @aflini phsse el ghiomel.pabhogeaol G slogeeodoere
asliveid). ggfdeun dgbhs Fodegis osofiymb gheograls Bybabilogin sggoemomab galivegdol;
M hamnbols Babgwgem ws Hfiont GEailpaioty speol palodingol Bl bbgs Lodggodom
Gl gondgoon. Ag0opickaoals (o Bty ofepbicio aubolipgmeo ®gtob Buwn@Biobs iy
il 3i-upegbifyonts adal babyy:

Hz 1 L Y Tl Y | » (0,1, =T

Laswagy U biompons bodtageng. aothagbdeen sgoems dodoggeondal sy goaos Bodopafobdd
{probe sequence ) doagadeenn k pabaggdobamgol slgh baby):

TR, O R, T B R m=10 )3

Hgpfisfges oligono pfigan ogol, @esd s dodgggembetio 0-oal (n-1)- day) o eyt gl
Ao Braghaogh (egaen aalisepoliorol ghoaal Bgbolilog@o Jabogos dobafgoeiln
wfps ogmb). dggien deggebiogmos @oa dobisils@ongioli gh@ogtn poogdgfigol wiailagdols
servgmEomiln, deliBlo opmenabbilgds, Gmid Fxbafn@odl polisogdol asfres o6 go @sibagpbomae
abggeatilagon. o ghiogols spyEowo gatogeeos, Sbifio Faipfogeos 0 o6 -1 (o il seopeig
A Mg peboogdo, Geilpomog Sl Gong BellgBicio mifise atlgmea).

int insert(int k)

{
for(int 1=8; im; i++)
\
int j = H(k,1);
if( T[]]<=2)
{
T3] = k;
sizes+;
return j;
1
!
cout << "Hash Table Overflow!” << endl;
return m;
}

o genibin Fomiadnboo ofbs silagpbegeo, sopm@omido aadimehindh ol mymob oliwbb,
baag 00 Badin. o) gbBoan pe@sghndexmo oge, s@aeomdo @dENBL m--b, by
osdahmbiomsh palmpe obargul.

@os dobatls@ogdoel gb@owdo k pabisogbob kel genadgbiol dgdbobal pb@owol wr&ge)do
aabinboggts oy dodogatedom. Gopnmg oy aelagol dely gagghitoel @sadgbolal
a0 sl paliboesgobal Bggh Gogobumom muEgwb. Gmihedog O Hodoa, Bypgodanas @ogolyjghom,
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feadl Lo geahiyo abGogd sss  Gobosedony Tyilontgggado ol Bacyaliogno o ffgbmos o
XK Kodo.

Ak dewggabioemas ko Aoflstimgoli ghfoestio qeopiafigol dydholy 3Gmggon@s. oy k
yrlegdob, iefin, agatba Ffagoges T gbepapol | 9a dnbogasdo. Jangioghc Bt
sotr bl )- b, obosoioy, tepdontrgpgato mel, slivg wosdsbeiliogal paliepes obga s,

int searchiint k)

{
int i = 83
while{ true)
{
int § = H{k,i);
1£(°T[]] ==K}
return j;
iff[j] ==@ |] i ==m)
return m;
144
}
}

@na dobathémpBost abGogagst gendifiol fatken demgogo badly o6 stob. orggo folither o
ool Bapgerao ghtoedo vidaee 0 - b Rgfigo. dstob qes6 g0dmgo0s gy,
Omilems gbogido wsihdgtolish gh sEgoero BpglygBegemo ogen sil L dyepgoomats sligow
tyiiebiagaqoon: fatkpogn gegfidol sopocsh faglipfam s 0, s@sige Gandy bingosmio
Uodgbgeeds -~ DELETED @ag Gothogh “Gadenacon”™ (gafit Bydotigngsto bodstgogobiorob qgliss -
1. pepfobicyol @ailsgindol @dmb ol v pabigoboeom Gegey msdgolimgsao. Bewen doapBnls
@Ol ORIy @GN0 O pageyAdieexn dgdta. a8 dopmilol Bagen olos, Ged dybbol
e Byndgrgds @owo oyl Bagendaw Bogbgdee gb@oatog go. s80¢mid Gogs 3gi-aboamomsb
Bobiafgfopoh Badens hlofwe baogha. rplofodgimbal xadziom dgdomngba abiofalnb. sorpetinnio
alypnon:

void erase(int k)

{
int j = search(k);
if{ 1 l=m )
{
T3] = -1;
sire--;
1
1

eoo dobasilogdol gbBowin wsgagadureo swpomgbol asdmmgesolomgol AsdeogBgds Lado
dpnencoo: FOgogo, 3aeoadieo ws efilpo Agtomgbs. Db gabigoboemm Jofgpgemo @b iy,

@03 Bobsdstumgbols pablabea®s fiGeoso psiobrgol Bgoepoo. Hil b,
H(ka)= (h{k)+i)%m,
s oo Bobaiatmols dpdbiato dobadsGongdl ghobysgwon JolpggBabom, sy Hoagogaw. oogolo

Bodstidyogol gades, Dewgae® adibinte @ngagnidao spx@gbol afdama lg@ongdo, Galing gealitin®gbo
Airmgin @ Gogy digemgals dyidlisl,

o Bobydammgbols asblabrats ﬂﬁ&)@p 3gBotgbob Bgmegom. 5l dowpeitom, 96 oty
so@aomedo k aobamgbol Bathndaly [ (& !+:hﬁ.[.ﬁ:}}%m dobadamanty, bawog A (k). h, (k) oo

ina-gpb oo, aliey
Hka) =( B (K )+ ik (k) )om.
g extilago LfoGindol Byiknbggeio, oilobaoygol Gmi bodfagaggbo

Page S ol 7



Hik @0 Ukl papdbfhpme b g {00 Ve =1

afenilfigonts @agontgal, mogon Iy () sgfin ogeb s@owgfomdanGoga. Boxmsg, ow) frnilaeiodl)
0§, € 10, 1, mi- 1| guoobogob H (k. )= H (&4, ). i Bailoglh Gei

{,hl (k)4 ik, (K) ) %em - [_hl (kYA (k) )om
sl Gmdaaeomag Badppfaeeg@io peoghgolionol Borawo b

(A Y () <O (RY LR (K)o
albim

(=g k)=p-m,
o m s by (k) m@magfmitsogos, B580b Bereme Gaenemin gofabiomol Soliypa . Gawgeb
5t mndiols Hstighgtis Bhatiy om ogeegs m-hyg: Jofggeno mulisiadiisgenn dlity) Jadymas, hmenm
wﬁm.wﬂ.M'jﬁmM’""""‘*"‘*““‘-‘**4"4#:#'4:&4
Depyooing, Mgl & oppzergde, mowa iy (K Jeogbgabol oxbiaila@dogebaols Bl e Lo gilerng
Goreros goggen k -boygol. Bybadaxas datdyng aodebsgaeb fomloseafiob m-ol déidog
Foghgsw SO
Bgbobghs: ©on Mbaibdmppom  Lfafghobab, bogxg® Af-gobidpost iiaemdlh pdeseae
fabafffob aalonandh. 58 Bfmbgrgion
.”“:,I]— {h{i‘.}{-;}'!um.
(ki) <( by (k) + ik (K ) ) bom

werEderetoli goilewg gt Dgbsdarpdoeos ogogy FaGidaddon. IGel wsdmemyfaiighob wnl
;v el godentagergdol djoegol gadeghbabionb.

3980685 bogbom, 36y ko Jagbom
ar3o  dotpadotn dotmogol ©Gmb k pebaegdol ety epdgbdobaogol gedamogageigs
Jotwosdat k-mmn 3mbogos. Lodndol @b gh gegiibdo Byofongds hik) Bedaol dleby
Jeabaggoay 1| 3gBab@oesio (hash table), o
Bolf— qinl..., m-1}

ey Geybidgoss. Geilgabag dgdapmbjgost (hash function) gefieapdon. k) toghah wibimondab k
asbiagabols 3t-ibodkbgeneal (hash value). Jgdomgiol oo Bakgabintons Biab. 2% baoag godnipho
stan [U L stwdlyo m bop@idol Asbiogh ws sdom gbogagm dablog@Bal.

- (k)
hlk,)

K e ik, )= h(k,)
oty Fregieny LT
ool it o

_ i y h(k,)
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abeery Sewebery gaevog gewenooo, efo o Tydo aabaegdols dpd-iboigbinesadn Bgodemgis
ool Gagapli (U] m, asllaged smgoeadmie ooy ahlibgsgndreno wpbsaghgho.
ennilpenmng gfktisomo ga-ibotighgenabnbo pighen. 3B-agefideool By@Rpobsb yegemorgols o
3ogom, o) el aalisagdodo offighs Bohobren. Jiopbdaon Gomg SO0 Bkabiggomo
s e, E5omd et “pSeliboimll jalodpdpbn MathanBBo. oxgigd, Nigon Sdobyiome 3k
rlilgos od@bae Bl vbos ognl EamHdoBomBreo. el gbtaehgbonn asdmdshabgbol
Wil (oo was oo sEgeobioliomgol a@obion@io 3nB-06036 b doowel,

ahens paga@bioman gegmethooli gagndtn Biknena Logdoll gadmggbgbom (380600 pwxesdikom, abiey

n

Ky
e | ——» [ [0 ]

Bab. 3
xoJanboor chaiming). ol aelo oisdo  dopeilbegndl, phobsomo  3nd-060dbemndol ihjmbny
pegigfidadoliopel goagrobEade Blkemo oo, | -m@  Jebogosto  obisbgds dotknomaghgan oil
aeeifions boaty). Geallgemon aalvoghyboll  3g8-iioigbomebs b Gmeos. oo sligoo
i gpo st sflintimdahi. -6 Jmbogoado offsgfgbs NULL,
@ailagynpoh, ool wa fatkenals mdgagongio omanm Epsemobongds:
ChalnodHash inaort (4, 2)

@agegiadymon X geogdab@o T ke g ] Bool @slsGgolido.
Gial nedHashs e, k)

idrgcfibieson k anbisctioly djmbiy) | il TLE 010 | Bt
Chainedllashbelaste (1, x)

Pogiomem x quogligheye T H kv 31 ) | boogoali:
@atlagyndioly exdgfiogos vpigl Sgdombaggaato daiemdli O(1) @G@Bo. dgbbol m3gfagnal deyilmibals
@ Lol bog@dob dtemdemgonemos. jadabicyol ados Baodagds abibomangenonh (1) oo
oil Jofmboo, GHail bogdo mGdbogao Bikmemas @b Bababitlgeo Rabsfgindo Liook  gasbdgdtng
abonglgigeno. oo bogdo gaeib@ogaoss Bikmeo. AsBob x gaogdh@ol Galsdogeno bajofos
fobiabifistr godegen dob fob dogmio engilaficyo. Gubag dgdbol m3gmagool Bsutinds Liomcgbn s
A Bgdonbiggeto dgbbiols. s Fodeol @dg@agol moodol gimbsn®o @ @aliJofkoBom

lisdeflorwn. Teama, s gaiom At iyenon do@geails, fedl oot Bgobabem st ogooeh
e oo, sl deoo BolisilsGain.

LT S v ()
I By Willam 1§ Ford and William B Topp. Data Structures with C 11 using STL. Prentice [Hall, 200
L Musser, G Derge, A Saimi ST Tuorml and Relerence Gunde, Second BEdition, Addison-Wesley 2006
3 TComen, O Lewserson, K Kivest, C Stew Introduction o Algonthms, hird Editon The ML Press, 2I08,
4 kyle Lowdon Mastering Algorithms with 0 C'Reilly Media, 19699
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it oBEob e,
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] return |1/2];
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Bagh gptlergoghindoer 3o@ng o aebidgosh:
LEFT (i
| return
FTGHT ()
1 return ‘titl;

o1 gowsbiedlyen. O-o@sb ofghs, weGdeeegbo  tolisg oggergds. L-owsh walkhs dubsbg@bnBegesos
oy padoweso Bowgagbol wsbsthioggtensw, Gubag gbiabago dgtwaio.
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1.2 3.4 85 5 7.8 0 : 12 3 4 5 6 7 8 9 10

(5)

- @)
a) :/’}{ ‘r—};k = {’::“,/_\?"EE,L
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Fog 1 Gy g e daged HEAPTFY b gy (), b
HEAPTFY b gadobaie boghe O(n) 00, sBadmd gbyns, el MARE_HBAR (1, 041} arafipoct

frage 7of 10



Lol S hQ{uil‘nﬁ:;?l.‘r ”{H'!ﬂg n}-h_ Ormies, CrpEemtisg oo P:-U:;ﬁn.';qr hyamgd twnilo slitregongily
Dhepdneadinbi, Gouilogg shews @ogeRitketicon oo,

bty oilsidos, God bbgaabibgy Lodspenol paoab bhgs@abbygs @ (bodbaemoly, JommEnomeso)
1'.’:|: aegds  afegol dofomsee  ogobgdols sebogadbow.  Sdogall  FAKE HEAS (1,104 1) opbidools
bobfasey by asdegoomgsemm  Gagymey bhgywabbygs bodsemenol Fageragdob Gsegoghebdols  ws
dhonngol gdmgol ogobnBol oy @sbsBrmenn WAmBob  BsBGsgeol o (Lolsmemgoly
Hohagargomy).

o) L fgeob boeGdy shob K, 85806 50 faghob deliy dagbob bodsoey odbgds ( (1, 111) m@sadiils
abgoboengm) logn —k . Ggbadaioba, HEATTEY (1, o 1) bobfisog)s ( Wlogn—-k).

goyfgoor jebighgoby@do, Golgedton aoegs obisbegh geogdghdl, sOob 1 gendghite. ow) atogol
bodamesy soob f, B0 @atlegowgdeengds fiaemb Loamigl, teggilepeo bogGibol ddaby faghegdols
Gaexpphindsbs @ deggipeo boeGiol ddaby ghoo faghabogol aoogol dodomupn mgobydols
sppgaliol Lobfidsogls Bewdoly deropgds Sgd@gao pgbtoeeol Lsboar:

. ) N }bwrh‘]ln: l:-f 'I-l_'\_H- h;jl"J} E_;:R]{_-r!'r]:*ﬂ"‘-:ﬂ'- lkl’{ﬁ]i_jl:lju:fﬂ b-i_:pl. V:_::i’}.:'_k,_l-’ E.’f} .j}u .'.'[':Jc?' . E::H.' ir;'l'K' hug ,l.r_
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I NREASE-KEY { L, Eey)
1 1€ (key < Ali])
| error “new kay is smaller than current ey
§ AlL] = ey
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g Gogeebonen aadadabgboll otal bogds  @aflgpts bty fmo @ebiom, stk
gpblaonl 8a8ambol e stob (). bameg i a6l bobs lnﬂyqu‘_‘w}

333Bdob Gogomo Bribtiob gablabegms. wfidnos 01 canl (root, ) datalodgdam
bol dolisilstonnl aatos nagdls 5 hob oo j3abdol ﬂnh.»ﬂﬁﬂh ws pabibu'heatogl ol (s

ol pbisgaadols Gopom) Beda@ls.

int Q5T rank{root, =)]
1 int j { P () | %Ta
Link 3 W
while (v ! roor ) |
1] if [ sl O | LI byl 1 |- (laab b fpady) 1 Vil y;

|
" return r; |

RO® boghs » -0l Gogomo Gedeol  pabibabeg®s ol agbgdo, Gmdeoll gabgl oxooxab
afideuopnibi. gl BewyEo séol Iofgae bymodmbio abilbagfmoo Gogbgo. Bk, bd®odait
bogdia 50 dobadatmoly @alohbeg@gds -+ <o, begm gogao (bEombgbo 3-5) ahrlib dogoemsp
wolbbogrygo dagbol mabosmab sdamegdaly © —o@ab Bob Ted ey osbigomslinBoma gxoshgeol
Bbom, 3oy o0 dogaafioge oot goligh. oamegeen 58 byt bogds © —ob Gogoma Gmdeol
bagmbagea pobemgens ol 3Gobgodom, Gad Gegs v Dsghbgbs Bgoqos, gobaok ety perich
pe@adphinm = — ol Gogomo Beidg@o a6 oggaegds, bawm Gogs v Bwgahs Bgooos, gilgol
febgedo paadeliom © —ol Gogomo bedgeo oggaegta Rggbool vugg Bagbabo @y 44
bidy@ogdebo aadeigbdegeo. gemlapemoos. 50 gpbdaool Beflambol @Gog stob O, baweg A

ool bols Lodsemen).
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dgbagoso

pabbogrren o gombingiio:
o g e r-'xlu e, ihbaggpelons sitligye oS ey
- 1. 1"-;-1“__ FHCHTE L) by rr’pq_\.'u h]q.*w'm-rl rIr'\I:. L'I-JH'" lg"grm"]-k‘r-r-r,\
o gl ol gesbogia oot gl o
o sl solicklibo, bt ggliond e g ot frupes P U
» Dl Erogtegeds (s 0 Do) doppemo oo o
o gt ool e Bhodlgfenegalio galkegfipi
®

8mbaggBos bEGaddn®gdo, dnbiggdos sBugGsidawe dodo

dlm].]q iy b {')M W@c aidenowprpinho o ikhrh'mtﬁ':'h UeaBogyehons
"Tﬂﬁ'l’viuh{:w;?\u:lﬂun ¥l By I,ﬁ“ i !I ]Q.‘]‘}‘: i 3::[‘1:4*‘!(’:(‘;"':,?;&:511@ P SRR
geow s oilygy  astheglinpbomn slagabiol go@odtn bdotsw thbadegdaeas Godabiod)
aobilibgaggbenero debaggfon  Lg@addn@ol gelagabpom. sliga Aniontygpgatio.  Bebaggions
Lgytrpdeyg@ol Doehggoborob pebilbsbegrea dBolgbyesnds okl owy Gelgpea Le@egldaeob
edefngonho pseie Lfiooagasm ot deggilmpe siogatindo.

enshisflgmteigg Mopmbom, Gafiagados bE@pidnmghol wobsoiobogoly (apbolungob) domomxp
SorBis00b otk Berbsgnions sBlhopnghs, ol BrnbagBons BlGIATKE B30 (ADT).
debaggflons sBLGGxkhmeo $n3o agogabeobdl  ebogihgbol bodfugagl @ o @dogdondity
aflishofrymn  mdgiagondol hol@sgeegh.  Go@dobo  sBlidEaddyreo fioihagl, Gl
dmibismatenoborgol gliedoeion  dbemene ADT-b obigyoogagolio (sl oo Ggaeidob ilneng ol
athiogmtain), dageni edgsgogol oildgikhcngos doliogol oot oldgrnilatidiagos
asthgemazoemns obdmmgobibasb, ofiggmenobo whob @os fzwedol (public), begwa odkiangiphidiygos
Jp6dm fawomdol (private), Gubsg Ces ghob geabol gBipds sqgoensg ety peyergh, aligomn
Towgraily ogagh IGmpailolgdbl il Bom Soge Bibior a@do o6 aiknflhah oileailghagook
@Ry st goegiee Fatoadiobo, Gxg magob dbmog HhOBgegosb G dabagiios
SBbeyFagoedol Loggdgaenty Do Iempfaien ybGobgerymes oy depfbogno o
SO kBB Bemogoisgesl @3 posbsiiommgymbils he®sikreo IHnE kb
Aplboati Aobo Bmaeo selgdedol EGmol ylidsgenmdodn. Bxmdog pseomae Bpgadeos
dngoggahern G gboll 3Gododregmn Bodgbo, tgswomsw Int. o Godob Bgbabyd gogoos aryy 6o
mdpaagogions Sl @alsfiggto, Sap@eil Rggbosgol s@an laobign@ngbe: oy Gegess gl eldgfagonbo
by, @Emms glithgaeabaiio int @odol Bobapabio famdamapiio @ o3 g yagon
oggengte.  dhgfndl  dobo obgadanobo  pggeegees, foag dageosk JOIGEBG IR0
Inpcaiobdndoliogol. Moo, foudoobod) foob ol int ol hoe edoylde (ggerewo)
3R it By, Soe doBOmXENE Ftaoedrienos 4 Baogybo fiadexognbio. iz baogbs
apwaligon B Baodgoality. gbxwos. falenaabol Bgages ofigah aidemgilbicgonls Baeaaml.
ap@nd Rgob 306 ga@dbedo b, - dbmee bRt adeyBidoom @afafoeo JnerpGals
okl gabbgaggdayeo fodiaagliphols fjaty Jadsandity

debiagiion bodekdrbob oiegibienam @stngoobaens ol ol Bjbenbaedity,
Gnilgroomag gadtmp@adobo. abagl®) eGoghéne e abigdfio (Ces, Java), sBhgmspotpolorgol
gergenmgol padeoghinds geeabio. C+ ghisl sigh @siladgbome Hgludenikemindo, g goikmobadypa
B0l e@oghgogdee Iemamadongdol bowmmsh gfose dob dogh aabbegsopaee
wadep@sigboli (generic programming) biyoerob dhafsJomatho. Godhigls, Bl 50 sl Bgeadanos
Babiogyilons LyEmddymol  sdbgPagomgbobogoli gademoyghol  dabogadyool  Godo, Gty
podlobiognagh Bemgeig Goddgrodob (greroboli) Jafaidodyel.

Page 1 of 10



Fah @ogoliygdo @bl od ADT-g0al e geng Bodeboangom. Gmian P00 71330 bedo@s
antiesongabinds ST Bobenomargzol Bebbia@gbgesn oy, Al poligoboengm bbags deliggions
heyreplcyrpnadly, Smilenagiog by s 1tla1hﬁ:'ﬂm~:|qgm A} Tateneny ek, of "f-!'-‘pr-'rﬂ‘ﬂ'l»?ln..

STL  Babanomangsdo  @paeabgegea debagnilons BACRIGIEb0 @agmmowon  Gaiko:fiod)
dembiconghogy wammea, 08 abhhepaiams erysbabis (families of ahsiractions), oo e slgen
eobith doongpdoli oplgdybeda a6ol Latboste. slivy vy eyabowsb Bggh aenetifpgn R
deabinglons byerpgommnli, o egosbioll  @sbisefiofio b@edmmadol  dabisdemgbenmbighiol
phogbeba  bagib@olios  Bollogmgogomm org G pofisbbgagah  dab a3 abbogomenn
Fotimilaopgbelopah.

STL Bobdenomorgomali Bagh ashgaboensgos ebisgaion L@ ddrmanob bad  meablys dodapgmdol;
(Bgbabish) gefighanbiggol (e, woge. boa), wabs@abbgBen jobigy poberdl (shoubgs, tmaeyo
sliabga,  bod@agey),  Saodo  bobtsgen) @b gebidnoboims  sosbdmegall  (igaan, w0,
IErHTOM ROl Fopn).

Jeilicy ol Greagemtag Labartiekogbomah Balil, sool eboglto, Gemtgeog olishagh Lty (oo oy
aiagy Gedob) ebogddndols gondepeb. owy Baishegs baombe iheem@  Joeboooponéo Gogol)
(Desbiagdngdiol Bydebgeonl @éeob) guongaseolifiolindom, Badoh agsdih BodwgHmbol Jebyobiogma,
oy Bgbatiobo BebisgBodo Ggtishgols 3hmantito @aba@olibogbs Goesg Iseuigdtnols {pahiagadoly)
bagmdane, Ba06 agadal wisbaGalibyirgo gebidnebafo. Bapseomiso, owy pgobos fnghagbols

44, 11, 24, 54, 22

fbabgs gaddymeilo, Sutob gaidefol gadebaogol omb opo shigmog) etopambon 000 e,
dogenil myy St dodlggg@ebol Dggobabogor X bod@aga@a (set), ddob 50 x  gebiggobgenk
@alsfobowali (xbegin()) Bognmio;) (end()) gemailgbieindiol gstmbgdaol Syomo oo

54, 11, 22, M, 44,

Ging dygbyon geligyobgigdal swaidymesgih, Daor b Labgeso 3o ol s ool wate,
@il o abidyanobio sbeogbl 90 gfna s@Elgiegen gobey ool sty HIhob, B3g0u0 30900
adgiagonbob  abibatgogobol dobliom  (pseroms, g Ggodonds Bamdeuopahanl
HODEOOeI grlderh. - ssb@nGgds  Goiagh, Gmil gpldmeol gongbol aoomn
oo, Bafioro aenggm i)

datagr e iio Bagh AipgobBagewom s aFerzali wa 39a-gb@oomgbl,

Joibgobygbob Jmsbogogagool bygridgamgdo

gty sghodligm, gelicgobytn stab edogldo, Bedgeaog obabagl bbgs (9@omao s oty Godol)
at ol gfalvmels. STL Bobaomomggs thegeeg st liathepemngha stooh Aebyolganghob
Apfiibobs @a oty bpdobogali. gebiggobamgbo sfbgiedagh bbgs esbistdgmiongn igddo, o
FBGOBYE; N8O S6AlBebdl SBIH K.

Jobidobafado  affodalicoaligah aobibbaogbosh gty Pgomidol  dobgogom, @
gyl habgol d@ohigodoo.

Ui, dodenndol gabeobn@gbo, gaddmeo, bos s g0, gegigicgdl olbiabagli o
ffleligenol Gogols dobgwgom, 6 Bomomagdeen aogoemol Bobgogom, eepgfigols 6 nnghgomao
thababosmpiergdols aorogaesobiffoligdan. oe, dogero Gogbgol Sgbabgol @@l SO0
ardhgbineids st aah gb Eogbgo woos oy Baof). sty ofab, g Bailo gmBdgobgmn nioststioonly
b geblbaagnBa dam pamgilgficiity Faoemiol ogagbaBmobom: galdomobs ©s ol Rydolidags
D6AL Fgagedenos Bogfigonm (b ghabmoy Bobio #0Bbgeomds @ oo diemeaioly
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Apmbaesio. dpaaseean gowia) @anob godomgine Epaywdo (Oogntg sdebgh, O(1)
wtnniks). sikemgali gobibibgagdoom, boatho ganglahyty) Paeeiol wenn wathejow, pan ofla'ty), o
Gnikonlism sheebian 56 Deeb gb gegighyo dmomgligheieo ook ougowsb. gy e ik
fpomils bamgogeois gofiomydae @edo. sddebyl cmil gkl bisege Pamds (random
access). boob Bglisbab godbmbo, Ged Bab xjgh Gaweis HEgos wiata (o, fgeniol Ladgoen e
Daogoias b o boatlo geeadofidogdol Gombodatg).

Jebiggolig@ol ety faomiol o @aegoopbrees dbbagapado gabiggebiohols
aaborgbgools Spneoty) grldfob @ @giol edoggiol Bgbobisheo, @@emol gz il b ko,
Dobbogerpnato geidagmgoesos doliaggamo, Gelgeog doeoafig golods s ebaglhh. ool
corp ot Sylsbabo, gfmo dowenolio gboainfity 96 atall gatlegmgoc Lot Hgbiobab gegger
obiogm@dagoal fipagds dmidoghn  ofigmeisgooly dobisteme s shg gdlpese Beogdn oo
aobimgbnis fghling@giafio. mfngg Bgmmas gl magoll A oMo @ wpymgonnn . dhag .
el @gol ddobgnada, et iledol Gatdeaswngbl g0 Faowis ealdioobt.
byngoe Bobrlil faeihnspahits ol gad@n, el gedabigioh Bsiladyps @ fothrn, aw ol dewgneilo
AMAs, hq-pl-'?:.'; ﬁqﬁﬂcﬂ (s i Ely1:ﬂhﬁw: u_:(hmﬂ'\ Jseaerly ﬂ&nﬁmnﬁuﬂht Sl daly »0 h"-j()ﬁ:(_‘p:fm‘:
oo eboggoeo dgblion@gdatio, siodend Bobo bableglon Tpagode Dygobabemo sguptm
oy defiaggio. gootin ol Bodmbgrgatio ([Tyodgegtn dybbo)@ndato B geo oo orjealy, iyt
s oyl gowo doxmoding oigobigeo ©oee Bolingggmo), domooie BobsHm )
geaglgbiol Fallagobs s fatkemo bodgomewgde godbofigdepe @@eito. dobobo oo, Erail Lot
ongoligo ety emaBicyols Beaddhi hepgds §Hg0a. (@5 o6 gorfbogdees) @i,
watismolbpye geibigyobenbdo, paogighdnbol Bgbisbgs bagbs Dsma Boghgom Sxbabosmgiargibols
asmgaolifoligbom,.  fog  oslbdpBom  Bobademgbeoebol Jibol  begogBoa  edgfagoob
cobda@agboogol.  oxpeslisfobegdoliogol, dbhoh same@omilol Spaemoaiiy) gligobognem, oy
G boaos gebggobnpeol L3 gomogol aeogegmbioliphe sggenomilols ool e,
Bodatyogoborgol, pstegoifiomn gpkdmial gmbiggoby@o, Goest b Bgadaos wfberliggergel
eogafinomo el o ahadobbgivpeo Seliagofindol Bobabosg.

wsbiafyobobogol, Bey gobatpgbengdor ol ga@gdandom, @all gyldemol gegilpigobty gl
B0 50 frgcomidks,- s obondlin gageceemm dhemge gfoon. Btiob agadah Diikogeo sepamomio:

cot o gakdetho v, bsdngboama )

for(ji=iy i< vemslza(); 144)
if (w|i) 1) return i
return -1;

b, wagegdyem Goi gkdmeitk Sgbobeemo delisggdadn wabsHobbydeeeas Bgol Bobyogom. s
@ml Bypgndanons asidmgogabom Bobsfreamo dgbbol seopmnmilo, Eadgool BAMadgaon aligmas:
Gobgpol dgwnsbisl gaaigpo Ladogbae Gogbab. 5adobdlogGo Jabybol Ggdmbaigado, sfegalis
g s omeno baogbe,  @apah ow badoghigeno oghgo dgoaabisty oo, ilaflob o 56
afbss Bpoosbaion s ddbsl gapGdgemgbor aabshaa@gdae dodoggBedato. hogn o dadiams
agen, Bstoli dgdbish gopdaergio dobogafndol Jofgges Gabygattk:

apBidaoob Bbadane Laby slyomos:
int b= (gpldemeo v, dstgbghs aboglbo 1, Bsfxgabo obmglio 0, badogdgeno L |

if(l i
i
Efal1) L)
return ;

else return —i;

m (42

Page 3 of 10



if | 1 [ ] v}

i m+ 1z
else © w;
return b=iv, 1, o, |3);

Dflogs  3ofddnddo  gfgofindon, Ged gl epeFomo  aagomgdom BfEsoos 3 gemonsds
Aagoatfinbon.

aba geligobogenm - Bgdobgaggs, Gogliog galoeedo domaghgbeen  deliaggipdo  sma
wabntrabligivpen,  Bogtadl - dnpboborgol  golspagbengbor ol BofiheigBooy,  Ged gxideeol
gedabooty  Bgpgoderos Wieago  aomids pobigoboeewn  semmioosio, tmikpanliag
aatppeagtmenn doeEdobogepoom  Bgagodeos pefimonm Fobedobgien. sbigon
sgpatomiabogol o Bydobgggali degjodaga 3eeddngrmee Gpmdabaaos by
oo deabiagndndoliorols):

Lot Ca i gkem@o v, deighobic obiogdbo 1 ils@egaia oo 0, badogBgeo 1)

reaErirm g

| AT 2
ik m cand()&{r-L) + L:
1E(vim] %

rebiten g
Lt Emp rsiv, kL, I ki)
LB LS -1} ordETn tmga;
1 Lo |
{

ko Ling I , | { {0 ]

L | I fv g

ofdobamgol, Gl Bigealom 5 sepmGoodgbol bobfiGaa, Gobislfa pagoigmtmm

303G 6o sabodghgbo, bobfisgbesb @sgygBofgdamo gblshaggbo

AmEpliag JEealsfngendm Gaoll) dogatgero sepeGomdol LolifiGeaggty, By Ihgogemd:do
aaudab o Exngme ol @astkeygo@giegero sergmGomiols Bgl@ryebols @m (computing time)
sryeamibols segeylhiegdol gaeoggiaty gbixoos, Gel Gomem ©s EoE sdogaligdh ko
@i wabJofkoghom  BbEgegbobogob,  Bop@ed odobsmgol,  @mi RO e
iabulioomgbengddn  Bmgadaomm sempm@ooilol boliftoogy  @a o0 dggobeegomm dbeewag
bid@obdngoo, oxy G Jofedgpddo Ga Bebos, wios Bppgadaml Baggdepmo aiteyyabioly SemBols
bbb,

sdhegabiol eadols aabilateg@obogols s@padhicybo s gegumo @t Godgens Oy
Boaerhab o6 shooghib Bl@megdol wetty), oo gaoxgaeoobffoligbs baJofe stas, stagsbols Ledsl
abiliahea@aglh wasbiatBfigdol gfmmbenoembs. Bapxmomaxn, aafigobommmn Gnghgol MR IO
bafolibilo  shatabbgdol Lagombo  @s  gobsfggdemm [an)=a"  sebolghom.  Getlgmo
airgnEomidog o ofios pobigobogren, yegmogoli ghawos Gmid g moghgob oo
aogerphiab o shagfib Baliseytigiaenn mdg@agogbol @saapbiedat, e @mas gl Goghgo oo
o) gy, bobfifaggtng opo gogargliab o6 sbioghl. sflogyail, sdagabol Hedaw «bios Bogoomn
doefy  sEpalgbde  n. Gedool paoands  9Glgdoo  pegembal sbopbl  ed@agogdol
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roeobodot. Deponmm datidng stagabato dhmgrew gemo stgadiigon s ol seefghl Bedab,
Bttt Gl fiod) sepeigficy gfomaempenam sbaghb pogaliahb hobtougt.
e aitkngafiol Hetal seff@l s@aeptgmegomo dogeo n toghigo, ibiol, oyt Wl T () -0um
soboilinhs ol Uafbodaewtn wée, Gemikenog seogetomilol dilierrendels L Wae g ikl
sEnypdbiyebegob.
i Goghgob o B60dkGaeababobogol T (n)-ab  Bybagabnbarso, Tl gpetitkyedol
@sfg@ol Baggermg yhos gatkagogabionn gagoabom flatign Bgmexpo: Bygaffoom hs e
Mafhoge baboli gpplgos, Geikpemog gdexosh & aliatogeagh  Ta)-b Spagromo, Figb
dgbadaren pjmbagh:

f{n)Sc-n (1)

Gmigeredly © taodogobs @ gapems 1 -obogol gaios Jobo Gtk ol B0k lgemnmdobs (sbyy
g argiboncr @0y 7a-abargelie g3e3eiteS GIEIDF P @ogewndnday @l afog)

Istgmondo). 5 Bydmbgggado addmda, Goid “oem el Sdobgaeto obiogbs FOBagHo
smpsbali Besdols gaeeoemgiisbonsh g@ese”. ¢ Bewidogo Sodengbs bbvgoawabbgs bl el

reemeidEnl, Geggbsg sgrpmtomda gilgghs bhgagalibgs Loiidgugiol Jmidoegdnityg. stlodemi
Lajoes gomig 0o gagsieeygen Fa)-ob Byaebgbols dgoegooge olig, Gedd deppdogpo

(bioa@ o dhebsfjornagemieolnb Tigalipodo.

b gaoneongBa 1§ O -wowo subioligbptiols asiegngboo. Bxgsenomato, (1) Bgabinds Feoffaibs sl
I'(n)=tNn).

ofolsorgol, Ged Begfow Ralegsimemodom  pabideghgbo. abzobogam dhogeg Bogeno

sfEmaEgomn  sEgeighitol  ALoMAGeO@xg  sEsrplyegoma (adymptotically nunegative)

apfidaondo, s grbdaondo. Godagdig dboeae @aloyiody (360 bl Goegpinib)
Fofiynedn Sodenghs doogmb vptgeaomo dhaghgemin.

ents Bogadaomm, Gell owy [ () sGob Dogeo sfoggetgegoma sEpeiighidioh badogoga
ggifidpon, MBoh Acgan foliaoawndyin shaols gagagaegbiino:

1.1 ()< 0 Guilgholl Hordegdo;

2. [(n)< 0 b Gooxogheds Gybeaopto:

3. [(n)20 Gaxdogboi Fofdowol yhes;

4. [ (n)z0 @slfygdrepema Baeag i, -naali,

5. algBedl a, €L L oligmo Geil [ (#)20 Gogy n2n,.

a3BBxGAgBs. ritendxn, Gl [ (n)=0(g(n)), oy Emidgeoily ¢ >0 Bawodogobmgal e
0=/ (n)=c(n) go@ws n-ob Gsig ol d6ofqbiperedoba. 1
libgs Logyygndom, [ (rn)=0{ g(n)) apdeioobammih Bydwgo bt Folixawdoeabiag:

o Lifmen@gds 0 [ (n)<ce(n) gafes n-ol litmeo Gumepfiobob Biodgbyermdgdobs;

o bgye@gdn 0 < [ ()< cg(n) @Yoo Goesg m, -owsb;

e stbgdmbly m, &0 olgon Gmil eeeempbs 0 F(n)scgin) Bogs nzn,.
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Finy=0g(n)) degerge pailmoogiol sy gop o ool c-@ow g o, boge Bolisselol
arongaobipobigdoos goilbeidan Gl (n) shoieadmmog olpgy binsge obeems Hegetg
£ (#1356 g0 G, o @ [ (1) -0b Deroob Giga o ogacighy glmdolply | L L,
Gopaeomo, oy f(n)=3n" @ g(n)=2n" tn' - 23n- 111, dsdab Fin)=0(g(n)). oo
aigha, ory [(n) offighs Dgeimbyty @sbaueo baeabibols Bysobilog@n deeliodo @i
Jerpgoaonbiom ibseaibio batolibols by Gyg@mah

Fbodghs. Mooy gorbadgdemn g(n) geibdaootongol 1 (n)=0(g(n)) Wmeagbs mdesgo
f () -oboxgols, sdoged g (n) bobadogoemgbo abilabertagh bolkhsgaegh b gemlil. stogga,
dgpio gt agdmeo - Goxeoporeee f(n)=0(g(n))  sobodgiol  baggerso ol
flmeO(g(n)) b ompoxoeo 1 eO(g(n)).

360690, gallombo, Gmil [ (1) =2 g(n)). Bowglag g(n)=0(r(n)).00

f{n)=Q(g{n)) dagonp gdmoogdol sy o oo kool Togis-oow 20 HBb, Besemen Bebastibols
arongerolbfjolipboos gaddedor Gol /(1) soidgagame olggy e bOady Gmpnti
g ) o0 2y boagow, 36 Ged [ (1) -0l Dol oo ot Bsdmtbgbs @ ( ) -absb.
Fin)=8{g(n))-ob d6nighigemdon bdomun bilsGotg Rbisfonl [n)e(g(n)), Goqpsb
€2( g (n)) Go@ienongfit apfilgoadols gemabls,

pbBtdgls. Booghag g(n)=0(f(n)) @ Fln)=0(g(n)) somotere oo,
goiltesdhen, il _f{n}=ﬁl{g[ﬂ”. (B

f{n)=0(g(n)) degenmw moikaoool shey ge o vo@al mgd-@o g g, bogn dolisebol

deongaolifolipbom gaileda Ged 1(a) bodlgean olgg) Wit s Hepotio
gln), ob Ged dom Bwol ghobao@o Gopo slgon  sdeg, bt peribmogbiohs Bobiofimo:
f(n)eo(g(n))

Mgy gbBocdo daggaboros  sbodigmeinto Mool Gadogboly  Gudoghot) b
OB Jembio:

| ahbalighs lsbgeno
o(1) a0t |
O(loglogn) ii':"‘m “OREOmEIED |
Oflogn) T
O(n) fgoss

O(nlogn) = O(log n!)wmegeso. gboltgee

0() —— |
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() e >1 aplb 3ol bescisemivg b aomdahomne |
O(n!) | g B nBokgnezen|

sbodd oo BomsbpdnBo dagensh Bxan Habsdefagbouros doweobedboloaab. Gapspaox,
uwy shsmpGyagono [ (n) gabigns sSgnigbdnt Gslnghod) Bhalgbyrrndal g gayerpsh
Bs3mgBos 56 (a0 a0y doapoboda dy +ay 44 +ay 2t g a, > 0,83306 f(n)e0(n") om
oo domeBatBn £ (1) Bytos 35 Beema 5B 3exinboifty, Astnb £ [r) e Q7'

e oot ool (s @ BEs) S Bosbesmgpghor < < < < <

geongin Bsloponen 1 Gogbanbonob [-.J o spabodbgbs 1 -ob Dmgann Bafjocrn, sbeg Bobo Jagus

Bosbimmnds. ghas vpoogbo Bogen Gogban, Gelymog o6 sogfadpis 1 b [ £ | -0m seobadbybs

Wb Boxgre Goghan, Hodgmag e Bagergbo 2 -y, gheoos, gogyerogab Linyeeyts
a-l<|s]sxg[x]<xtl,

nlbaay Geopedg [al 2]+ 212 |=n gogyern Boguo n-obngob. @sbalsfer, Jogymo byiegnmro

x-0bs @o g Badraamno a, b Gogbagbobogeb aasiab:

[[xta]tb]=[x/ab]
|[xra)it]=|xiab]

eempsHomBrrmo grdgool gimo 860lghgemgibo pBnggbods

By Sagboghntsdn Gyedobn @omgssamdn gmuobbiniol 3Gobgadam (by defauld)
adspfniepenos grepgafomdby) omol gmdon

e smontiols Bogma Bxfoaen aaokanBiglb, own GHalagbiy® Tgodemnts Bobagl Badpfermy®o
Moghant gebobaanbs (Bmomsn asgrgoo o), 30 nb asbaymno ool G 56 gpboghs

aegabihyngm Jb gsdtn

Brybobonman snomnm BadwBormgio 2 > 1 Haghae. $GLRBMHRL BademGaem®o & Moghan, objmo
il

ol P il (2

ofena B, (2) -oqeb aasdel & <loga <k +1 abwm & =|log 2 |, brwaoe By Badog
M " el
IE}:‘-{E,bﬁﬂ 12\‘2—1J={-21"‘¥—HJ.

orpgsh %H[un:2]!2}!---rzjrzj (BsByaghs Thabndo k x9® baoghs Bovemse gyogs

mety), sBodmd Bgagadmos guidgsm, God Bpdobioymo BedrHaarn®o 2 Goghao b ([Bojrse)
3 Babiationl Tesseo | Log 7 | 306, Goms gabayanno Bapnmmm FHmosbo.
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oz, Seonbing gegdfiggil Bokomeedom gholivagm, oly) Gogebg bosio 3030 o
ey (36 WMt Ftomidh a8, Joliihod ghgdelatasdiol - pdndadicio. adighal b 1 gedn
gyl dabgbls Gorikeswpabls godm@do bl dee ga-gemn ek oborpfbo, ;e
aligonn sl Beadls, ob -1 owy sbigom a6 sEligbedl,

digpggnbienon sempemomilals bobiimsogy,  moebo e gagen, ity oo yostgdol
mdadenginll  aaonpgalfoliphon.  Bgeafigbol adgfadmeo aeblisganG@aoos.  blofug
Bowatigbol m3gfode®bol Gamabobl  sogoesg Mpatofnds edg@ugopol ognosbio
faeaifiedadob bgws @ ypos Hapslnbadao. gemo Baosfgiobmgols Bisjofer @m floygoemen
S el e,

OGIRaaOTIEo swigeomdol boliioagol Spmabindolial by argomgamobiobiom Lyt jetgbol
aebilgmmgdanms. Gom@gbudgdo.  x) bofuo wbos pgomgseolifobomm aligoe, e Db pogom
botighowe, eddo, Gl
for int U ieng e
I

By 3o, Gnilamog 56 Byogagl breack of return Heptyugertobiof il

gEptoficido £or-ob biymadobio reagds (1 + 1) xgf. bogee dabo Banego dbem@ 1 -y,

WagdEficogm Bgfils stkagabial @b gogeemolibiam, il badogbgemo gedgBion stk B Ekemmob
gl deaaly, oo Bafkgeenn Bgimbgagol asbogrgolioh ©ogegigaa, Emd Akl
aeepdbidyado Bagoc-fugoens pablibgagageangdos o b getis Balogol Ggdollian® SOy
gfobiao@aos ebageoligeo,  ghawas,  Gell  segetomiol ol ook e Ml
AplemEin geilfiyatoli Gamafioitatn, ey -G

posgshiosm dadhob S Clanddymto v, hadogdagena 1) serpeatoenilols  Lolifjesogy m
B@sggdob mgscroliolghoa. vl b do

Ly jedin e - I:ﬂ«r"'.'u rbal aafiblmfngtaol N
i flindgrming @aeg e
[ €or({i-0; 1< v.=lz=0); 10} | 1 >
if (vl %) 1 n
return :; 0 !
Bt 5 o

el Bgdmbgagedo badogdgemo gangBgio ol Sibogob BmgaBlo. 50 @, oyl ool
potiendabnds debnds 1 -xg (o) obogfio 36 Bogs Bee Hunilabicyhg). o sampetaomio
@anlifrrgmgdls Betlamiiols oligg Byedn Fodedobigbom. 5.0,

Tl =26,

ol T i) € @ n ). silpgating, weegb ByBmbangsdo seramGomdol Lobfrong sGob Ffoogo Gomols,

borgpgponfaen Dty gado:

ey ki

T

Iy e pfitgetigfoot
btk et Faemg: it
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_EEE'E-l—_'-J. i VL.l .-'-_:J-.: L) 5 | e i =—
if (v)i| == b i I e ] T
return i; 0 i
return - 1; K . L R Al | =

Jotggeng aedmdahadolish Bgedy Bdgmdolighs ardemggh Ialwghl b by mogling lsdgdbio
el amol Jodggenn gendgbol deo. s ool
Iiny=2

afiey, By gopisn BaBmbaagsBo Lobfieaug) stss wsikngoaiepea pgbdbol Gamwoghendsty ©s
o) e@(1).

gy Y won Brmbobi” psbbpanbeees, Sdnded oo gogv@ggomor bl dagseo
Bdanbrgagao.
baflopomen BolifEagol geliisbogobogol, k@ abien pelighvboghomn Boblme) ladanbpann

gl gagems Bgladene Baogdagadobogol, By yagew Hdobgagol dmensho ©Hon
avatimm Bploibgygams Boxmoab GxaEimdsby).

e, ary lsdoghueo egllgbdo @ash A6 woyoeity (Gugs k1. obigudbe 0 gogos,
boaeen trenggs k=1, (v.oi e L1-1) -ob), ailob

Tik)= 2k.
stbo@mil, hathsee Sgiknbppato gaakgh

52 AP 2iin+1)
Ti)y==NY2U="Dk=——-"=n+1.
() nz‘ n,z.’ 2n

g, Bgofil Bog Boaniere dotberyiogddo. bintlpen dotkobgagatiog | (0 EB(a) @ dydhol
sirmgemominl boliffagg) s@ob fngogo Gogols.

s Bggogpsliam dobstrrymo dgdbob serge@omiols bobfifagy, Goitgeog ogbadl genpybd
Ao fa@eiish. Jha@s, agoogseoliffobnm gaems e3gfiges. mombe, holhgngolimgel,
oomemprrmob Babistreagiobiogols baJofie @i Sogooea pHopegenol G,

Defeonan ghfoe dufdogao pyimdgobamymbl sepmiomiol gbigongomgowd:

Lgytiofeabio ool dofbodgrio
COmim
b (gndtyen®o v, ofingdial, obogdio o, Ladogdaeno 1) 17 (n)
I if(l I} )
2 b§ AR ] |
3 return ; |
4 else return -1; i
O m (L) v2; :
5 if (almi < b)
7 1 = mrl; :
H else - ni;
2 return h=i(v, |, r, bBj}; T(ns2)
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3MygBozmmo dggowobymbs |

siheagabo 1:

T oot dydbiol Saieindollo, Hetlgmiy dvtoggi Mk ol st Beig e ¢ gpidemth
dewgatkapera L-h Gexemo geiplicyn? @acogbama dslivibols Bydmbaagslo. semymomiils wfics
wiandtreel  dotgpeog)  (@absfigoboget)  sbgoeo gegliiigol oligglbo.  Gobaeda
flihnbigpgatn 3o -1;

2} dewoggabipon Bababodobo gabilgool gm@o ek ghatty )

3) Bgiboo, 0wy G Wbod Bebgds M grlijgool  aaiimdsbgbs  dofome RIGTOPY O B T
adioghodk) asblibgogdypmo @odols gaddmeobogol,

ableablbibia:

L dgpboly sempenmidols gl gesgn :

car b addedo v, adapbnomo |

for(i-N; | e B I B N
if (v by return i;
| return -1;

2) Blggemedo Ha s2paoedoeo @agagebifgdmo o G Godol SB B0l Dawagda
3akOMO0, Fwph oladgbdngos sdmvgoobaemos codobngb, b Jiaabion dbewmewn, Goil
OO0 ogeh” T edgfadyn@ino 4 s Lathgsgrabol b, @t opelidigoals o=
960 Oxfighidioe px@xaah kool Godo. gh gewgds template gdols pslewighgbom,
Bag e Bipaodanos goaeihiom G goennbo, B oustgn. sbamenos Ly
Segfiongon, o@pst Aegmey oo gaeodit Dpgodann Bagalibam libgscoabilgs fhabiagn, of
Qxna matigom Bgodangto gafimoesh bhgsoabibgs babals dumgoamobipsh gGmo getidals Bsjo@o,
oy Gewughag bbgawabbgs Godoborgol gafiggool ge@o owgigr@n, o gbaoogy
faroboe Bagaomemtn bobigadbol Latkgaamnbom. template-ghob deddgwgbol il Jbnhikn
Lappdgenoatioq odfigis shliioenn ebo ot emoghéom oo dmmpmadogool prelito.

“hitean leaggabioenn sggmmomiols Bbadailobo gewo e+ gfiathy seols:

template typename |

:i.nl:.--Lr-'I-I,.'-_-'r--s I'>§& I' Ls)

-'r
f
int (U ;
for{ ; | VeZide bk B}
i€ (w[i] ) return |;

raturn -1;
I

3 o gaddmane Rieads dmgeee Goghgadoliyh @ doge gakindo gdpn Jetgyaog) 100-
by ¢yeaemo genadficyol obonlil, Safiol aailedabodols b babey:

int ind- Searoh(x, 100):
oy v gkt Bomanbo booliagtinlaad,

=107 e _:1"||||.I|!"r;

@ agobos wogbndenm  Jofggemog) o -ob Geeo gemntlhidol oficogduo, AsBai asdemdsbdoly
gl sty

LT} Tinclexs ® Search st
3Bergabs 2:
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Boiggabigo Byladaliobn  epfidaook goewpe, Geilgeog @aebl ool argy shs desgyRinee v
apldmedo  deoggihmen 1 ogobndols Bdely  aenioficy. @xopbomo dobwgbiods - Tttty geto
semamtomits vbos  @ssbEeliol dJofggoog) (@sbsfigobowab) sbgmo  gapiiidot oborpfin,
Gobamdgrg, Sgdmbgyto g0 -1 eoggalipn gabidgooll pelladabgbols sty otk gatmnai o
lihgagahibigs ndols gyt pdolingob.

Bgbodghs: Rgacmpeiog. Ggdobo mgobgds Folhsgh oo paebali gifidaosb, Gedeael
Db oo boi@sgeon sfoll bool.

siimblibo:
template typename |
int s—arely Uiivesbay e T8 v, bBeal [T 17} )
|
int L(uUh;
forl ; i< v.sime|bs d4:b)
..--.l-r.-.-:#Jafff_fldrirlftm.‘l:-.pd'..pg.-aa.a'J_.'...r,‘,,‘,‘_‘,
return -1

Dagannning, o)
boal L(int i)
{
return (p-lll);
[
dothnorig g7ib:kyosto Tydgabobyds

ot << Tipdex: ™o gearch 1 fiv, £} endls;

osd Fioaal 3oy 100-%) dago Bogbaob obi@adbly, begae myysbgon s, - El begen o)
bool glint nl

|
Aactgeatsobios

RIFR: Windexy " - seacch L {v.g) ordl

@shnFoaal domgeogy 19630 Gogbgob obgil, besee o) shgon s, - 1-b.

apbdaoot staeBabitem ogobpdob aafeyBiods balkasedel odegy Tggfilfam. ghe Bmpagn
semeomdgbo. Bigb gogom Gotlgabotly Sspegmomao, Geagonliag Bhebaatdneo Bodgroenn: ol
seemaonidly gafiaconeom Bagbl dog Bfdboen ogobgdgbl. Bxp@at b odogism 60dbixrogabo
bagombos, Goil b@sbostdegemo  doberommags  ogomel agsdarggh baflepergBol sogogieo
Bypfiioo Begoadndom bidotuo aallegabndao mgabgdado. gabamgagobjolipbgeros, Hoi b g
odanggs boolgwe @s dsgosh gaaldn®  goweb. Galiogaieo gl gnoweds ah. tinder-bab
(silgofidsgadoly) bathmaangboo. pabigoboanmo tpseomeghn.
3Bmgabs 3:
count if sempmomidal gaeaggfisdom @amgaangm doge v goddeeto. Gmipedog famos Goghgiho
34, 100. 783, 22, 33, 54. 92, 100, 21,

a) T00-%0y e eradaghgyndols Somlienn;

B) 100-p By o6 geaeno garainbypol Gom@ghobs,

a) 100 Ba g qarailabigybol oo

@) 100-% bisgemgbo 36 Green pegdgfigndob Gaegfobs;
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Ggbodgbo: ol Bumam Ligliostidypmo dodemomooh Latgmeabnibom, @ Bggfiogol ghobogo

efswgoeruhin . oot o e gigiomal (e, | A LE 2 (pemlel,
areater g ) dngdiBam geaseoeosbio ©aik joenirmenagdagbo, s mgoligbbo,

Spakbb: GiRolidanGo mbo dwmra & b Foobaiebernl, @WInI@mEmR et Al s inte iy
oo, @nnd ol v Bl wogaggodbomgboy dymenl d60dgh bk, gorfgam E-100, bdob
Jreater et i wegodbotgdree dgefy)  sEniiicom  @igdiogy  maopneash
st goEpdregivm, Gedemol Bollipemads goggen boagol geaemos (- 10010, . Sh
Jaiamodos s dgoato, slogmil, Bdgedolgdobol

int & Botet RV DEgIn'l), vioed ) S n nd (g reatter o 2ngs 1, 100 :

PRaIEL W LOO—2 e et fage " | gl :
Bbrenaol Bothag | adicegha Lol dymen Ll BedBogh Bgety sEmailigiol @amodliofdal,
oneEeannahio waileygowopepesdobiogols  pagodaos gadogogfioon Gopody@o not 1 (),

fntlgerog Dpdebippl dol Wotkghgawadals. 50 Totkobgogado, T00-%ry deol Dot figgnn sl
Bagamabo A Gowgeo 100-Tg. sllodeil, Bgilagae joool;

int | ant brvibedgin [ Yeveend(], nobl {Bindind {orieal ine (), Lo

A LT B ek baelsl om0 Lalg= ™ | Yidl 2
Aol Fodaoga, | ashaghs B-ol gegn

030 0800 Bogliags Baagodaios r1efe omena@, o Jofws3nG padagogliobom 1 ess cous -
bi. sbisgregora, 100-1) S0 o6 Gmeob Gomagliodol gslongben Byagodaos potergon fionon oh
EIRmeRg reat s acpal, b et Gargano gt

BgBoBgbs: Lipbwsdde sepmomdbo dgfabaf byaom dboa mgoligigdma, d@ed
Eodogomen Bgorom Baibowmo geidaoga, obigogbo  Gegeg Bl Bogth Bpfdiogno
corcho o, s Bemfseboh Lgabadern ofoooemosh @adler o gdagiensti, Moa3Cumgbomst
©» BpadynGiponb. shgm eaghgdaondsl Ged dogeefonm, sdoborol LaJoten Bl doge
Agfilioeo gubgon ogel plifliegaswgfreeno (generic) o S, Gergeitg b STL Sodewomnargzado
affoly doivpeno,

S3mabdo adrzo@gbeo BrBndoborgab:

I otghen ws dgety sikoagaicdo, dgdbol gadaogbo gaasagionm ol Geil o dodgdbel
badogidgeo genglabdo @ Boger gaddotth, Gadye dob geuadghicdo, Gmiaal Uatigbfic
obicospfbio a0l | (qea), bewmm ilsfry arhio obgoagdbo smols ripm)

2. goileodatigon @agsangda T-ob gfidaon Guilogiiod) Lbgamalitygs Godol gudeyatobiogal ws
Ubgioslibs gopdigjabogols (lgoeamaw, gaddmGal Sofizama wo By Babghobmgob
(M- 30)

3. Dfiaboo gl jogdo, Gedemgdory aes gl sfols o s oo Gopban hailob, beymals @
T ol e, gotkaoyligen obiobio degpbiols epeidao:pio.

o @ifigtne gebidaos, Getgeog  @somgeol s gpldeado | -ooh thkory  (Bamgenno)
obcogfligdol tjebiy genggbidgol BuGol Ay fiodaere@ols ol

5. BeggileEmos baikogogn o6 dogeo Gogbggdol gadmmo. @sfigmgm alidaon, etk rog
@aomgerob 5 ket | @b 1 dog (Rsargaom) obogipol ddeby aemgbogbob

it

F3FradinBol aesily

Aisrbiveeo gegdabenbob xotl (opaeolbilen Geoil sacbeomgahgbos),

bithepaenes somidgdo gpenl.
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3Msd@ogaeo dggowobynds 2
Lasympodyaom Lotk
3Begsbs 1:
Ueoggabinon ool gewoo, Geigeog woewpil stoli oy st Begdye: v eyt
dogntkgeo 1 oxgoaligdol djeby geogighén. @xgome Jabigbol Biilobgagatio sergetiomkls s
asbirzbiols Jofgeog) (wabskigolowsb) sbgmo gamplabiyol obaygfuo, folissotom Hepthonbrgggatio
a0 -1 dmeggelinos opfidgools aadladabgiols @sigaBiod;)  ga@oshido bbgsgsbibgs  Godols
aplegiobogols. 1 mgolighaly Bgbadenems  foikmapbogh  Goyeyy  dodbistgdeol iloytn
Ao Bl odoh s (e ghomagoesotio) gafidaos. sbig) gebieool s
3BerbliBs: opirgrab dlinderens Sdednogh ok
template -typename |, typename | odicibs

int iy Sl I iilconst vaolor<Ted v, Prodlocals
i' - - - - - - - F - - - - - - - & - - - - - o F oFf oFf F F F §F & * o F o o S
int !

whileii ! LA o] {1}
{
if ndwli])
return i;
I +iz
|
return -i;

|
zapdere b ggeikos @spgafios Gergeitig Gobis ogaeabyabtty, Lo Sydgedobidon. iy
Deadh: ggties stkogabinfin asblibgagads o e dodymboliphals thatals afilinBomog, stoed pbobog:
stmmyenoo b oo e shgio dowrgeids,

thpagromao, org doGomag gebidaosto yaadal Ao mtno gepjpnts:

vactor-int L3

W

yactorodouble:r vac;

s etoy) Bopglioesons geoagdnhidbon, atob gewoo:

inkt {145
L = my ==arch il (v, blndZnd{grealacaink-(), TOUL )
1iE(i '= =1}
etk v i) N N
alse
cout “hot foundl® ]

wadrdungh v gaderm®io ieghiomah 3ofgaeogn <Lty g Goghgh, ow) shigmo s, b woetyydeosgh
atbaghiogeal @il shipma Gophgao 30 modgdha.

SO, JE0

| my seatoh 1f{wea, pot) (bl nddned{ Tess double (), 11.9)));
IF[L 3= =11
cont << v i andl;
else
el o« "ol found?! "<<endl
@sdrfosgh veo gddett dxmahomsb 3ofggemogy 11 . =% Bagagd Goghyl, on) slgoo Kook, ol

aoddoogh nbagbognl Gei sbgomo Goghggdo gy donadgidh.

silwyy ils o Bgab w330 B fiboeno aasdsh 3Enon gadyn
bool al(int ol
|

Page 1of 3



return (' )

|
talinh Aroa
| my Searol ALty aq):
kif.‘\'lf-‘Llliikllk|l|\l|l.l||.~l|.~|1|.|~\|-'hi1-\|l|i\
coul << vli] eridl;
alse
s . ) Foslit 1|u- Up i |.|;

ot et dathpboqa J'“"_"‘d\l'-a.“'d.] batdob xofis@  Goghgh, ow) shgoo sfol, o6
@adgf@agh gboglioel Geid sbma Gogbggbe g aod bl

siepyabs 2:

Aopfilabom oggmagorrne gabdaos gaddmedo [-@h 1+ oy (Bamgeom) obiplibols ddeb;
aeniggob il aebbabegmoborgol (0L o gty b webdaoo potigbiom
D330gE P Gagetibome weligose.

3Bebbby:  wagfipfem olgmo  odgfagorimo gmmo, Ged epfidaoals Gabo oo o
while (Liua) 'Ellkjﬂmbdﬁ Wbl Bropgiegonl:
template t}_rpml.m

T myZuml e | const P=T=6 v, dnt |, dnt )

|

adgagerreo. gelilpool gt GnggeEbomeman baongds Tikoge ilnikgpmdom: while
ddyemdobinds  Hygagaeem  gelielgool aailmdsbagbom,  egabie ov) while ogm  Jofggemo
Anlerepegpowo Facgmdolinbs, gpmbdaool gadledabgba psbids Besgn BliranBxoo, mootio abgma
Toat0) i Bgdgedobgin Gogoelone gueidaostio @ odighs bavgomglior stlggalio, g
entigobaty Gaga@bosxeo gafidsos Bxjbol sbe @i ggesel gHmo @ oaog) lbgeoo,
doidmlingaen togedatgmal Blsdo oo gaemsmols 3gdi6aio, tiesikmols abogosaoatisgon Tafyelo

hatighyenmbaly Bobin g i) Bmbos Bhoemew Pombge, Jofgaen pafkgbol ool
template typename

P omySumRec (eonst vecbor<lee v, int 1, int o)
{

static T =(1);

i€ 1]

return .;
m=wil

L+

return mySuambec v, 1, rh;
|

3ms6gbo @aderizoeopyeo drBsmbobmgol:
abboayye segabisdo, dpbol gefidaos paesggonm oby, Gell dan dedydbiol Ladoggen
gobgdols djebiy gangigficyo 585 Bosgen gddmEdo, seuily Bol uGapailfiebo, Gmikeols Bagbaba
abipfio soli | (gen), busgne dafrgsgafio obiwndbo s@ol ().
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2 Dyighom gelBdaos, Gndgeog @adgioagh Bhgaslibg: Godob godémeol peogiBicpbl m
L. arkbemeab babaee o bgadgiol sewnfiods mhios ool gebigool Ja@adieho.
3. oo arbidgon. Gedpeog m bandpE @sdgdeegh bbgawabbgs Godol gkmmol obge
eefgBieb. Geilgeodog sgognaggoanbal arezae agobial. Sddemol habyema, bpddol
e et oo ool shos ool gpeplidioot Saffutl o
4 Byjagboo gobidnon, Gedpoog dnabasl bbgswsbbgs dodob grltym@dh JavgoadOa@b Jb
e,
Bopyivienon Badogoa 36 Bongera Gogbgdol gadeno. walie golideos, Gmilgeag
Fgplionee somgerol 58 qddendo [-osb oty (Ramagamaom)  ofndligiols  ikjmbn
sk yfigpdob
o 33l
o Bopefigfepene gennigigiatiol pesilh (goargesobbilem Gl stafoesngalinbos).
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Lasmmodynom Lotk
stegsbs 1:
dhehertig 36 o gt S gedioh, Tl Jaring aasodyit Sebl oSS gbegelipdal 08 50 T T
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