MHoxKecTBa

MuOoKecTBO B s3bIKe [IUTOH — 3TO CTPYKTypa HAHHBIX, SKBHBAJEHTHAS MHOMKECTBAM B MaTeMaTHKe.
MHOXKeCTBO MOXKET COCTOSATD U3 PA3JUIHBIX IJEMEHTOB, HOPIIOK JeMEHTOB B MHOXKECTBE HeOIpeIeseH.
B MHOZKEeCTBO MOZKHO ,ZLO6aBJ’IHTb H yAaJI4Th 3JIEMEHTbI, MO2KHO Hepe6HpaTb JEMEHTbI MHO2KeCTBa, MOZK-
HO BBITOJIHATD OHEpalni HaJ| MHOXKecTBaMu (0ObejnHeHre, mepecedenne, pa3HocTb). MoKHO npoBepsaTh
OPUHAJJICZKHOCTD JIEMEHTY MHOXKECTBaA.

B OoTJIn4Yne OT MaCCUBOB, T'/I€ JIEMEHTHI XPpaHATCA B BUIE ITOC/JI€JOBATEILHOTO CIIUCKa, B MHOXKECTBaX
HOPSIIOK XPAHEHUsT 9JIEMEHTOB HeolpeieiéH (6osiee TOro, 3JIeMeHThl MHOYKECTBA XPAHATCS He HMOIPsi, KaK
B CIIUCKE, & TPH MOMOIIMM XUTPBIX AJITOPUTMOB). DTO MO3BOJAET BBIIOJHATH OMEPAIMA THIIA “HPOBEPUTH
IPUHAIEZKHOCTD 3JeMEHTa MHOXKECTBY OBICTpee, 4eM IPOCTO Iepebupasi Bce 3JIeMEHTHl MHOXKeCTBA.

DJIeMEeHTaMH MHOXKECTBA MOYKeT OBITH J000# Hem3MeHsSIeMbIii THI JTaHHBIX: THCJIA, CTPOKU, KOPTEXKH.
M3M€HHeMbIe THUIIbL JJaHHBIX HE MOI'yT 6bITb dJIEMEHTaMu MHOXKe€CTBa, B 4aCTHOCTH, HEJIb34d C/eJIaTh JJie-
MEHTOM MHOKECTBa CIUCOK (HO MOYKHO CIIeJIaTh KOPTeXK) WJIH JIPyroe MHOkKecTBO. TpeboBanne Hemszme-
HSAEMOCTH 3JIEMEHTOB MHOXKECTBa, 00YCJI0BAEHO 0OCOOEHHOCTSIMHE TPECTABICHHS MHOKECTBA, B TAMSITH KOM-
mbloTepa.

3ajjaHne MHOXKECTB

MHuozkecTBO 3a/1a€TCsl IEPEUNCTCHIEM BCEX €ro 3JIEMEHTOB B (GUTYpHBIX ckoOkax. Hampumep:

A =41, 2, 3}

VckimouenueM sBjeeTcs MycToe MHOYKECTBO, KOTOPOe MOXKHO CO3JaTh Ipu momoinu pyHkKimn set ().
Ecim dyuKINT set nepenarsb B KauecTBe HapaMeTpa CIUCOK, CTPOKY WU KOPTEXK, TO OHA BepPHET MHOZKe-
CTBO, COCTaBJI€HHOE U3 JTEMEHTOB CIHCKA, CTPOKH, KOopTexka. Hanmpumep:

A = set('qwerty')

print (4)

MOKeT BBIBECTH, HAIpUMeD, Takoit pesysaprar: {'e', 'q', 'r', 't', 'w', 'y'}.

Kazkiplii 3/teMeHT MOYXKeT BXOJIMTHh B MHOXKECTBO TOJBKO OJUH pa3, MOPJIOK 3aJ[aHus JJIEMEHTOB He
BazkeH. Hampumep, mporpamma:

A={1, 2, 3}

B {3, 2, 3, 1}

print(A == B)

BbIBeAeT True, Tak KaK A 1 B — paBHBIE MHOXKECTBA.

Kaxkpiit s1eMeHT MOXKeT BXOJAUTH B MHOXKECTBO TOJILKO OJuH pa3. set ('Hello') BepHeT MHOXKECTBO
u3 derbipex sjnementon: {'H', 'e', 'l', 'o'}.

PaboTa c 3j1iemMeHTaAM1U MHOXKECTB

V3HaTh YUCT0 FJTEMEHTOB B MHOYKECTBE MOYKHO IIPH IMOMOIMN (DyHKIHE len.

[TepeGpaTh Bee 3JeMEHThI MHOKECTBa (B HEONPEIeJTeHHOM MOpsijiKe!) MOKHO IPH HOMOIIH THKJIa for:

c =41, 2, 3, 4, 5}

for elem in C:

print (elem)

[IpoBepuTh, IPUHAIIEKAT JIU JIEMEHT MHOXKECTBY MOKHO IIPH ITOMOIIM OIIEPAllMK in, BO3BpaIaioneit
3HaveHue Tumna bool:

i in A

[IpoBepka TOrO, 9TO 3JAEMEHT HE MPHHAIICKHT MHOYKECTBY 3allMCHIBACTCSA TaK: not in.

Jliisg mobaBiieHusI 3J€MeHTa B MHOXKECTBO ecTh MeTo 1 add:

A.add ()

Jlnst ynajgeHus: 3JeMeHTa X W3 MHOYXKeCTBa ecTh JBa Meroja: discard m remove. VIx moBenenue pas-
JITYAETCd TOJBKO B CIydae, KOIJIa ylaasdeMblil 3JIeMeHT OTCYTCTBYeT B MHOXKecTBe. B 3ToM ciydae MeTo/r
discard He jenaeT HUYEro, a MeTOJ remove reHepupyer UcKaw4Yenne KeyError.

Haxkonen, MeTom pop yaaaser u3 MHOXKECTBA OJWH CJIYUYAfHBIN 37eMeHT W BO3BPAIIAeT ero 3HaUeHUe.
Ecan ke MHOXKECTBO MyCTO, TO TeHepupyeTcs UCKaodYenne KeyError.

N3 MHO)KECTBA MOXKHO CJIeJIATh CIUCOK IPH ITOMOIMH (DyHKInu 1ist.

Hecmorps Ha TO, 4TO JId MHOYXKECTB HE OUpeJeéH MeTon sort(), MOXKHO COPTUPOBATDL 3JIEMEHTHI
MHOXKeCTBa npu momornn (pyHknuu sorted. OyHKIM cHAYaIa IPeodpa3yeT MHOXKECTBO B CIIHCOK, 3aTEM
COPTHPYET €ro W BO3BPAIAET Pe3ybTar.



letters = “WINDOW”
print (sorted(set(letters))) # ['D', 'I', 'N', '0', 'W']

Ilepebop 3/1eMEHTOB MHO>KECTBA
[Tpn momommu nukaa for MOKHO TepeOpaTh BCe 9TeMEeHTH MHOKECTBA!
Primes = {2, 3, 5, 7, 11}
for num in Primes:
print (num)

Onepanumy ¢ MHOXKE€CTBaAMU

C MHOXKeCTBaMU B IMMUTOHE MOXKHO BBIIOJHSATH OObIUHbIE JIJII MaTeMaTHKU OIEPAIi HaJ
MHOXKecTBamMu. Bcee orepannu HaJi MHOXKECTBaAMM IIPUBEIEHBI Ha caiiTe ¢ JIOKyMeHTaIuei
(ceprxay).

Sagaun

A. Koauuecmeo PASAUYHBLL YUCESA

JlaH cumcok gmces, KOTopbiit Moxker comepzxkarh 10 100000 gucen. Onpenenure, CKOJbKO B HEM
BCTPpEYIaeTCA pa3JIMIHbIX YHCEJI.

Input Output
12321 3

B. Koauuecmeo cosnadarousux

Jlanbl ABa CHHCKA YHCeN, KOTOpbie MOTYT comepzkarh /10 100000 gucen kaxkapiii. [locanraiite,
CKOJIBKO Pa3JIMYHBIX THCE] COJEPKHUTCS OJHOBPEMEHHO KaK B IIEPBOM CIIMCKE, TAK ¥ BO BTOPOM.

Input Output
123 2
4 32

C. Ilepeceuenue cnuckos

Jlaubl gBa crmcka duces, KoTopbie MOTyT cojepzkarh g0 10000 uncesn Kaxkipiii. BeiBeauTe B mopsijike
BO3paCTaHWs BCe Pa3jIndHble Yhcjia, KOTOPhIe BXOAST KaK B MEePBBIi, TaK U BO BTOPOH CIHCOK.

Input Output
123 2 3
4 32

D. Bempeuanocv au wucao parvule

Bo Bxoamnoit cTpoke 3amnucaHa 1mocje 0BaTelbHOCTD HEJIbIX duces1 depes3 mnpodes. Jjist kaxk1oro
qncsa BeiBeauTe ¢10BO YES (B OTIENbHOI CTPOKE), eIl 3TO YUCI0 PaHee BCTPEYaaoch B
nocsreioBaTesbHocTr win NO, ecim He BCTPedasioch.

Input Output

123234 NO
NO
NO
YES
YES
NO



https://docs.python.org/3/library/stdtypes.html#set

E. Kybuxu

Anst m Bopst jr00sIT HrpaTh B pa3HOIBETHBIE KyOUKM, TPUYEM Y KayKI0TO W3 HUX CBO HAOOp ¥ B
KaKJI0M Habope Bce KYOMKHU PA3IUIHBL 10 1BeTy. OTHAXKIBI JeTH 3aUHTEePeCOBAIUCH, CKOJIBKO
CYIIECTBYIOT MBETOB TAKUX, YTO KYOMKH KaKJIOTO IIBETa MPUCYTCTBYIOT B 00omx Habopax. [ig sToro
OHM 3aHYMEPOBAJIH BCe IBeTa CAyYalHbIMU yucaaMu. Ha 3ToM UX 9HTY3Ma3M HCCAK, TOITOMY BaM
IpeJIaraeTcs TOMOYb UM B OCTABIIEHCS YaCTH.

Homep mo6oro mpeta — 370 mesoe uucio B mpegenax or 0 o 107, B mepsoil cTpoke BXOTHOT'O
daitna 3anucansl ynciaa N u M — konmdecrBo KyoukosB y Auu u bBopu coorBercTBenno. B
caenyiomux N cTpokaxX 3aJaHbl HOMepa 1BeToB KyOukoB Anu. B mocieannx M cTpokax HOMepa
uBeToB Kyoukos bopu.

BriBeuTe cHavaa KOJIMIECTBO, a 3aTeM OTCOPTHPOBAHHBIE TI0 BO3PACTAHUIO HOMEpPA IBETOB TaKHX,
YTO KyOMKH KarKJI0TO I[BETa €CTh B 000X HAaDOpaX, 3aTeM KOJUIEeCTBO H OTCOPTUPOBAHHBIE IO
BO3PACTAHUIO HOMEPA, OCTAJILHBIX IIBETOB y AHH, IOTOM KOJHIECTBO U OTCOPTHPOBAHHBIE IO
BO3PACTAHUIO HOMEPA OCTaJbHBIX HBETOB y Bopu.

Input Output
43 2
0 01
1 2
10 9 10
9 1
1 3
3
0

F. Koauuecmeo PaA3AUMHBLT CA06 6 TMEKCME

Bo Bxoanom daitse 3anucan Teket. CJIOBOM CUUTAETCS OCJIEI0BATEIHLHOCTL HEITPOOETbHBIX
CUMBOJIOB MJIYIIHAX HOJAPSiJI, CJI0BA Pa3eJeHbl OJHUM MM OOJIBIIAM YHCJIOM HIPODEJIOB HJIK
CUMBOJIAMH KOHIIA CTPOKHU. MOXKHO cUnTaTh, YTO HEIPOOEIbHbIE CUMBOJILI 3TO BCE, KPOME CUMBOJIA
“npobes’” W CHMBOJIA MePEHOCa CTPOKH.

OHpe,H‘eJII/ITe7 CKOJIBKO pa3JIMYHLIX CJIOB COJCP2KHUTCA B 3TOM TEKCTE.

Input Output

She sells sea shells on the sea shore; 19
The shells that she sells are sea shells I’m sure.
So if she sells sea shells on the sea shore,

I’m sure that the shells are sea shore shells.

G. Yeadati wucno

Apryct u Bearpuca urpaior B urpy. ABrycT 3arajaJ HaTypajabHOe dnciao oT 1 10 n. Bearpuca
MBITACTCA YTaJaTh 3TO YUCJO0, JAd ITONO OHA HA3BIBAET HEKOTOPBIE MHOXKECTBA HATYPAJIbHBIX YHACEI.
Apryct orBegaer Bearpuce YES, eciu cpein Ha3BaHHBIX €il dmces ecTh 3amyManHoe i NO B
IpoTUBHOM caydae. [locre HecKOMbKIX 3aJaHHBIX BONPocoB beaTpuca 3amyTanach B TOM, KaKue
BOIIPOCHI OHA 337aBaJja U KaKue OTBETHI MMOJYyYWJIa U IIPOCUT BaC IIOMOYb €l ONpeJIeInTh, KaKnae
IUCa MOT 33/[yMaTh ABTYCT.

[IepBast cTpoKa BXOMHBIX JaHHBIX COAEPXKUT UHUCJIO I — HAUOOJbIIEE YUCI0, KOTOPOE MOT 3arajiaTh
Apryct. Hasee uayT crpoku, cojepzainne BOnMpochl bearpucsl. Kaxkas cTpoka npejcrasiser
coboit Habop umces1, pasjesaeHubiX mpodesamvu. Iloce KaxK10fi CTPOKH ¢ BOIIPOCOM HJET OTBET
Aprycra: YES mwim NO.

Haxkownerr, mociemasist cTpoKa BXOAHBIX JTAHHBIX COAEPYKHUT OHO CJI0BO HELP.

Bl no/KkHBL BeIBeCTH (depes mpobesi, B IIOpsiKe BO3PACTAHNS) BCE YUCJIa, KOTOPhIe MOI 33/lyMaTh
Aprycr.

Input Output

10 135
12345




H* Veadati wucao - 2

Apryct m Bearpuca nposo/katoT urpath B urpy, Ho ABrycT Hadas XKyJAbHUYATh. Ha Kaxapiii u3
BopocoB Bearpuchl oH BeiOupaer Takoit BapuanT orpera YES mym NO, 9T00BI MHOZKECTBO
BO3MOYKHBIX 33IyMaHHBIX UHCE] OCTABAJIOCH KaK MOXKHO OoJibiie. Hampumep, eciim ABrycr 3amymal
qucao or 1 10 5, a Bearpuca cupocuia npo gyuciaa 1 u 2, to ABryct orserutr NO, a ecaun Bearpuca
caupocur mpo 1,2, 3, To Apryct orserur YES.

Eciin e Bearpuca B cBoeM BOILIPOCE IEPEUHC/IieT POBHO IIOJIOBUHY M3 3a/yMaHHBIX YUCEJI, TO
Aprycr u3 BpennocTu Beerya orsedaer NO.

HaKOHeH, ABI‘yCT Ipu OTBETE YUYUThIBAaCT BCe IMPEAbIAYHIUE BOIIPOCHI BeanI/ICbI 1 CBOM OTBETHI Ha
HUX, TO €CTh MHOXKECTBO BO3MOXKHBIX 3aJdyMaHHBIX YHCEJT YMEHbBIIAETCH.

Bam nana nmocsieroBaTeibHOCTD BOpocoB bearpuckr. [Ipuseanre orBersl ABrycra Ha HEX.

[lepBasi cTpPOKA BXOJHBLIX JIAHHBIX COAEPXKUT YUCJIO N — HAUOOJIBIIEE YHC/I0, KOTOPOE MOT 3arajiarhb
Apryct. Jasee uayT cTpoku, cofepzaiine BOMpockl bearpucel. Kaxkmas cTpoka mpeacTaBiser
coboit Habop umnces, pasgeaeHabIX mpobesavu. IlocieaHsist CTPOKa BXOIAHBIX JAHHBIX COAEPKHUT OIHO
cjioBo HELP.

Jlns xkazkmoro Bompoca bearpuchl BoiBeauTe oTBeT ABrycra Ha 3TOT Bompoc. Ilocae 3Toro BhIBeauTE
(qepe3 mpobest, B MOPsIIKe BO3pACTAHUS) BCE YHCIA, KOTOPBIE MOT 3araiaTh ABIYCT mocje oTBeTa Ha
Bce Bolmpochl beaTpucsl.

Input Output
10 NO
12345 YES
246 8 10 6 8 10
HELP

1. Hoaueaomu

Kaxkapiit u3 N mMKOJILHIKOB HEKOTOPOH IIKOJBI 3HaeT M; sa3bikoB. Onpenennre, KaKue si3bIKQ
3HalOT BCE€ HIKOJIbHUKH W f{A3bIKH, KOTOPbIE€ 3Ha€T XOTA 6bI OAWH U3 IMKOJIbHHUKOB.

[IepBag cTpoka BXOMHBIX JAaHHBIX COAEPXKUT KOJIUYECTBO MKOJbHUKOB N. Hanee uger N uucen M;,
mocJIe KaxKJI0To U3 uncesa uaeT M; cTpok, cojepKalinX Ha3BaHUs S3BIKOB, KOTOPHIE 3HAET i-i
mKoJibHUK. /ljinHa Ha3BaHuil a3bikoB He Hpesbiiiaer 1000 cuMBOJIOB, KOJUYECTBO Pa3/JIMYHbIX
si361K0B He Oostee 1000, 1 < N < 1000,1 < M; < 500.

B HepBOfI CTPOKE€ BBIBEJUTE KOJIUYIECTBO A3BIKOB, KOTOPLI€ 3HAIOT BCE INKOJBHUKU. Hauwunasa co
BTOpOﬁ CTPOKH — CIIMCOK TaKHX A3BIKOB. 3aTeM — KOJIUYECTBO A3BIKOB, KOTOPBIE 3HaeT XOTd OBI
OJIMH HIKOJIbHUK, Ha CJICAYIOIUNX CTPOKaX — CIHCOK TaKHUX A3bIKOB.

Input Output

3 1

3 English

Russian 3

English Russian

Japanese Japanese
English

Russian

English

1

English




J* 3abacmosru

B crpane geiicrByer K NMOJUTHYECKUX MAPTH, KaXKJIas U3 KOTOPBIX PETYJISAPHO O0bAB/ISIET
HAIMOHAJBHYIO 3a0acTOBKY. JlHU, Korjga Xors Obl OjTHa U3 HapTuil 00bABAgeT 3a6aCTOBKY, IPH
VCJIOBUH, 9TO 9TO He cy66OTa WM BOCKpeceHbe (KOrjia M TaK HUKTO He paboTaer), HAHOCAT GOJIbIION
y1irepb 9KOHOMHUKE CTPAHBL.

i-s1 TapTusg 00bABIsIeT 3a0aCTOBKHI CTPOro Kazkable b; AHel, HauWHas ¢ THsS ¢ HOMepoM a;. To ecTb
-9 mapTus 0ObsABIgeT 3aDACTOBKY B JIHU a;, a; + b;, a; + 2b; u 1.7, Ecim B Kako#-To 1eHb HECKOJIBKO
napTuit 06baBIsgeT 320aCTOBKY, TO 9TO CUUTAETCS OAHOM 3aH6aCTOBKOII.

B kanengape crpanbl N jaHeit, nporymepoBanubiX oT 1 10 N. [lepBblii JieHb roja saBisgercs
[IOHEIeTbHUKOM, IIeCTOH M CeapbMOil THN HeJe M — BBIXOJHBIE, Hejle/Isd COCTOUT U3 CeMHU JTHei.

[Tporpamma mosydaer Ha Bxod qucso aneii B rogy N (1 < N < 1()6) A 9UCJIO MOJUTHICCKAX TapTHii
K (1 < K <100). Janee nger K crpok, onmuchiBaioliye rpaduKn mpoBeieHus 3a6acTOBOK. i-s1
crpoka cofepxut yucaa a; u b; (1 < a;,b; < N).

BbIBe,ZLI/ITe CINHCTBEHHOEC YUCJI0. KOJITHICCTBO 3a6aCTOBOK, IpOU30OHICAINNX B TeYeHUe roga.

Input Output
19 3 8

2 3

35

9 8

[Ipumeuanue. IlepBast napTus obbsaBageT 3ad0acTOBKH B jguu 2, 5, 8, 11, 14, 17. Bropag naprus
oObgsisier 3abacroBku B jau 3, 8, 13, 18. Tperba naprusg — B jau 9 u 17. Tnu nomep 6, 7, 13, 14
SIBJISIIOTCST BBIXOTHBIME. TakuM 0Opa3oM, 0DbIeHaIMOHAJbHBbIE 3a0aCTOBKH IPOiiayT B auu 2, 3, 5, 8,
9,11, 17, 18.



CioBapu (acconuaTnBHBIE MACCUBHI)

O6bIvHbIe CIIUCKH (MACCHBBI) IPEJCTABISIOT 060N HAOOP MPOHYMEPOBAHHBIX 3JIEMEHTOB, TO €CTh JIIs
obOpalleHns K KAKOMY-JIu00 3JeMEHTY CIHUCKA HeoOX0uMO yKa3arh ero nomep. Homep ajeMenrta B crucke
OJHO3HAYHO I/I,Z[eHTI/ICbI/H_[I/IpyeT CaM DJIEMEHT. HO I/LZLGHTHCI)HL[I/IPOB&TB JdaHHBbIE TTO YHMCJIOBBIM HOMEpaM He
BCerja oka3piBaeTcd yaobuo. Hanpumep, MapmpyTsl noe3noB B Poccun upentudunupyorces
YUCIEHHO-OYKBEHHBIM KOJIOM (UHCJIO M OjiHA OYKBA), TaK¥Ke UHCJIEHHO-OYKBEHHBIM KOJIOM
UICHTUDUITUPYIOTCS aBHAPEICH, TO eCTh JIJIst XpaHneHus nuGOpMAaIl O peiicax Moe3I0B Il CAMOJIETOB
B KauyecTBe UICHTU(MHUKATOPA YI00HO OBLIO OB HCIOIB30BATh HE YHCJIO, & TEKCTOBYIO CTPOKY
CTpyKTypa JaHHBIX, TTO3BOJISIONIAS UICHTH(MUIIUPOBATH € 3JIeMEHTHI He M0 YUCTOBOMY HHIEKCY, & TO
IIPOU3BOJILHOMY, Ha3bIBaCTCA CJIOBaApEM HMJIN aCCOONUATUBHBIM MaCCHUBOM. COOTBGTCTByIOHJ;aH CTPYKTYpPa
JAHHBIX B a3biKe 1InTon HasniBaeTcs dict.

PaccmoTpuM mpocToit mpuMep UCIoIb30BaHus coBapsa. 3aBeneM ciaoBapb Capitals, rie uugekcom
ABJIAETCA Ha3BaHHUE CTPaHbl, a 3HaYCHHUEeM — Ha3BaHUe CTOJIUIIBI 3TON CTpaHHBI. STO IIO3BOJINT JIETKO
OIpEJIeNIATH MO CTPOKE C HA3BAHUEM CTPAHBI €€ CTOJIUILY.

# Cosoadum nycmoid caoeame Capitals
Capitals = dict ()

# BanoAnumM €20 HECKOAbLKUMU BHAYEHUAMU

Capitals[’Russia’] = ’Moscow’
Capitals[’Ukraine’] = ’Kiev’
Capitals[’USA’] = ’Washington’

# Cuumaem Ha36aHUE CMPaHs
print (B xakoif,,cTpaHe B XuBeTe?’)
country = input ()

# Ilpoeepum, ecme au makas cmpaHa 6 caoeape Capitals
if country in Capitals:
# Ecau ecme - guieedem ee cmoauyy
print (’Cronuna, Bamei  cTpanu’, Capitals[countryl)
else:
# 3anpocumM Hazearue cmoauuysl u dobaeus ez2o e caoeape
print (’Kak, HasnBaeTcd  CcTonuna Bame#  cTpanu?’)
city = input ()
Capitals[country] = city

Nrak, KaxKaplil 3jieMeHT CJI0Baps COCTOUT U3 JIBYX OO'bEKTOB: KJI04Ya M 3Ha4YeHud. B naiiem npumepe
KJIIOUOM $IBJISIETCH Ha3BaHHUE CTPAHbI, 3HAYCHUEM SIBJISI€TCH Ha3BaHHE CTOJHILI. Kiod uaenTudunupyer
9JIEMEHT CJIOBAaps, 3HAYUEHUE SIBISETCS TAHHBIMH, KOTOPbIE COOTBETCTBYIOT HAHHOMY KJIIOUYy. SHATCHUSI
KJIIOYeil — yHUKaJIbHBI, JBYX OJIMHAKOBBIX KJI0YEll B CJI0Bape ObITH HE MOKET.

B KU3HH MIMPOKO PACIPOCTPAHEHBI CJIOBAPU, HAIIPHME]D, MPUBbIYHBIE OyMayKHbIE CJIOBApU (TOJKOBBIE,
opdorpadudeckue). B HUX KIOYOM SIBISETCS CJIOBO-3ar0JOBOK CTATHU, & 3HAYEHHEM — CAMa CTAThsI.
s Toro, 9ToOBI MOMYYIUTH JOCTYT K CTaThe, HeOOXOAUMO YKa3aTh CJIOBO-KJIIOY.

Hpyroit mpuMep cI0Bapst KaK CTPYKTYPHI JaHHBIX — TeJebOHHBII cpaBOYHUK. B HEM KII0UOM dBJIsAeTCS
nMs, a 3HaYeHneM — HoMep Tenedona. U cioBapb, n TeaedOHHBI CITPABOYHUK XPAHATCS TaK, UYTO JIETKO
HAMTH JIEMEHT CJIOBAPS 110 U3BECTHOMY KJIIOUYY (HALIPEMED, €CJIH 3allMCH XPAHITCs B aihaBUTHOM
HOPSIJIKe K09, TO JIErKO MOYKHO HAHTH M3BECTHBIH KJII0Y, HAPUMED, OMHAPHBIM ITIOUCKOM), HO €CJII
KJIIOY HEM3BECTEH, & W3BECTHO JIUIIb 3HAYEHHE, TO TMOUCK JIEMEHTA ¢ JAHHBIM 3HAYCHUEM MOYKET
oTpebOBAThH MOCIEOBATETHHOTO MTPOCMOTPA BCEX ITEMEHTOB CJI0BAPS.

OcobeHHOCThIO acCOMMATUBHOTO MACCUBA ABJISETCd €0 JTMHAMAYHOCTB: B HETO MOYKHO J00aBJISATH HOBBIE
37IeMEHTHI ¢ MPOW3BOJBHBIMU KJIIOUAMU U YAAJIATH yKe CYIIecTBYIomne d1eMenTrl. [Ipn sToMm pasmep
UCTOJIB3YEMOM MaMSATH TPOMOPIIMOHAJIEH Pa3Mepy acCOMUAaTUBHOTO MaccuBa. JlocTym K sjieMeHTaM
aCCONMATUBHOTO MACCUBA BBITIOJHSETCS XOTh W MeJIJIEHHee, 9eM K OOBITHBIM MacCHBaM, HO B IEJIOM
JIOBOJIBHO OBICTPO.



B a3wike [IuToH K1I090M c0Baps MOYKeT OBITH MPOU3BOJIbHBIN HEM3MEHSeMbIil THIT TaHHBIX: IeJTble U
JlefiCTBUTEIbHBIE YUCJIa, CTPOKH, KOpTexKu. KirodoM B cioBape He MOXKeT ObITh MHOMKECTBO, HO MOZKET
OBITH /1eMeHT Tuna frozenset: cnenuaabHBINA TUI JAHHBIX, SIBJSIONIUIICT aHAJIOIOM THIIA Set, KOTOPBIii
HEJIb3sl M3MEHATH TOC/Ie CO3/[aHusl. SJHAYEHUEM 3JIEMEHTa, CJIOBAPS MOXKET ObITh JIF000 THII JAHHBIX, B
TOM 4YHUCJI€ U U3MEHACMBI.

KOI‘,Z[a HY2>KHO HCIIOJIb30BaThb CJIOBapu

CrioBapu HYZKHO WCIIOJTB30BATH B CJIEAYIONUX CJIYUaIX:

llomcuér unciaa kKakux-1o 00beKTOB. B 3TOM cirydae Hy:KHO CO3/IaTh CJI0Bapb, B KOTOPOM KJIIOYaMA
SABJIAIOTCS OOBEKTHI, & 3HAYEHUSIMHI — WX KOJHIECTBO.

XpaHeHre KaKUX-JTH00 JAHHBIX, CBI3aHHBIX ¢ 00beKTOM. KiTioun — 00beKThl, 3HAUeHNS — CBI3aHHBIE C
HUMU naHHble. Hanpumep, ecin HYyKHO 1O HA3BAHUIO MecsIla ONPEeeUTh ero MOPSAIKOBBIH HOMED, TO 3TO
MOXKHO ¢Jies1aTh IpH omoniu caoaps Num[’January’] = 1; Num[’February’] = 2;

YeTaHOBKaA COOTBETCTBUST MEK/Iy o0bekTamMu (Hanpumep, “pogureb—rnoToMok”). Kioa — obbekr,
3HAYEHHE — COOTBETCTBYIONIUI €My O0BEKT.

Ecyin nyzKeH OObIYHBIN MacCHB, HO MPH ITOM MAaCHMa/IbHOE 3HAYECHUE WHJEKCA JJIEMEHTA OYeHb BEJIUKO U
[IPU 9TOM OY/IyT HUCHOJIb30BATHCS He BCE BO3MOYKHBIE HHJIEKCHI (TaK HA3BIBAEMBIH “pa3perKeHHbII
MaccuB”), TO MOXKHO UCIOJIH30BATH ACCONUATUBHbIN MACCUB JIJIsT YKOHOMUHU HAMSITH.

Coznanue caoBapd

[Iycroit cioBaph MOXKHO co3/aTh 1pu momMoru ¢gpyukmnun dict () wim nycroit mapsl purypabix ckobox {3}
(BoT movemy urypHbie CKOOKH HeJIb3sl UCIIOJIB30BATh JIJIsl CO3/IAHMsI IIyCTOrO MHOXKeCTBa). [jist co3anus
CJI0Baps ¢ HEKOTOPHIM HaOOPOM HAYAJIhHBIX 3HAYEHUI MOYKHO MCIOJIB30BAThH CIEYIONHe KOHCTPYKITNN:

Capitals = {’Russia’: ’Moscow’, ’Ukraine’: ’Kiev’, 'USA’: ’Washington’}
Capitals = dict(Russia = ’Moscow’, Ukraine = ’Kiev’, USA = ’Washington’)
Capitals = dict([("Russia", "Moscow"), ("Ukraine", "Kiev"), ("USA", "Washington")])
Capitals = dict(zip(["Russia", "Ukraine", "USA"], ["Moscow", "Kiev", "Washington"]))

[lepBbie aBa crocoba MOXKHO HCIIOJIB30BATh TOJBKO JIJIsI CO3/IaHis HEOObIINX CJA0Bapeil, Mepedncisas Bce
UX 3JIeMeHThl. Kpome Toro, BoO BTOpoM cIriocobe KJIIOUH IepeJaloTcsd KaK UMeHOBaHHBIE ITapaMeTphl
dyukIun dict, HOITOMY B 9TOM CJIy4Yae KJIIOUH MOTYT OBITH TOJBKO CTPOKAMH, IIPUYEM SBJISIONIAMUCS
KOPPEKTHBIMHU HAeHTH(DUKATOpaMu. B TpeTbeM 1 4eTBEPTOM CIydae MOXKHO CO3/1aBaTh OOJIbIIHE
CJIOBAPH, €CJIH B KAUeCTBEe apryMeHTOB IepeIaBaTh yKe FOTOBbIE CIIUCKH, KOTOPbIe MOTYT ObIThH
[IOJIyYeHbl He 0043aTe/IbHO IePeuncJeHneM BCeX 3JIeMEHTOB, a JIIOObIM JAPYIUM CIIOCOOOM TOCTPOEHBI 110
XO/ly MCIOJIHEHUS 1porpaMMbl. B Tperbem criocobe dynkium dict HyKHO IepeiaTh CIUCOK, KayK bl
JIEMEHT KOTOPOIo dBJIdeTCd KOPpTezKEeM U3 JABYX 3JIEMEHTOB: KJ/IIOYa U 3HAYCHHUA. B qeTBEepPpTOM CHOCO6€
UCTIOb3yeTcs (DYHKIUA Zip, KOTOPOIi mepepaéTes jIBa CNUCKa OJUHAKOBON JJIMHBI: CIIUCOK KJII0O4eil n
CIINCOK 3HAYEHNH.

PaboTa c annemeHTamMu cjioBaps

OCHOBHaH olepanud: MoJiydeHue 3Ha4eHud 3JIeMEHTa 110 KJII041Y, 3allUCblBa€TCd TaK 2Ke, KaK U JJIA
cunckoB: Alkeyl. Ecan asieMenTa ¢ 33JaHHBIM KJIIOYOM He CYIECTBYeT B CJI0Bape, TO BOZHUKAET
nckaueHue KeyError.

Jpyroit crrocob onpeesieHns 3HAUYEHNS 110 K0Ty — MeToJ get:

A.get (key)

Ecau ssemenTa ¢ kao4uoMm key HeT B coBape, TO Bo3Bpainaercd 3Hadenne None. B dopwme 3ammcn ¢
nByMs apryMeHTaMu A.get(key, val) MeToq Bo3BpalaeT 3HadeHHe val, ecjid 3JeMeHT ¢ KJII049OM key
OTCYTCTBYET B CJIOBape.

[IpoBepuTh HPUHAJIIEKHOCTD JJIEMEHTA CJIOBAPIO MOXKHO OllepaludsMy in 1 not in, Kak u Jjisi MHOXKECTB.
st nobaBiennsi HOBOTO JIEMEHTa B CJI0BAPh HYKHO IIPOCTO IPHUCBOUTH eMy Kakoe-To 3Hadenue: A[key]
= value.

s ynasenust seMenTa U3 cJoBapsi MOXKHO HCIOIh30BaTh omnepanuio del Alkey] (omepanus

B30y K1aeT nckiaovenne KeyError, ecan Takoro Kiroda B cJoBape HeT. Bor nBa Ge30macHBIX crmocoda
yIaJdeHns d1eMeHTa U3 ciaoBapsd. Crnocod ¢ mpeiBapuTebHON TPOBEPKOI HATTUIUS JIeMeHTa:

if key in A:
del Alkey]

Crmocob ¢ nepexBarbiBanueM U 06pabOTKON UCKITIOUEHHS:



try:

del Alkey]

except KeyError:
pass

Eme onun ¢nocob yaaauTh 3JeMeHT U3 CJI0Baps: Nenosb3oBanue Meroga pop: A.pop(key). Dror meron
BO3BpAIAECT 3HAYCHUE Y/AIIEMOr0 3JIeMEHTa, €CJIU JIEMEHT ¢ JAHHBIM KJII0YOM OTCYTCTBYET B CJ0Bape,
TO BO30Y2K/1aeTcd ucKaovYenne. Keim MeToay pop nepenaTh BTOPOil mapaMeTp, TO €C/u 3JeMEHT B
cJI0Bape OTCYTCTBYET, TO METOJ POP BO3BPATHT 3HAYEHHE TOTO TTapaMeTpa. DTO MO3BOJIAET MPOIIE BCEro
opraHu3oBaTh Ge3onacHoe yuajenue sjiementa u3 ciaosaps: A.pop(key, None).

Ilepebop 3/1eMeHTOB cJjioBaps
Mo2KHO JIerKo OpraHu30BaTh Iepebop KIUeil BceX 371eMeHTOB B CJI0Bape:

for key in A:
print (key, Al[keyl)

Crenyromue MeTOBI BO3BPAIIAIOT MIPe/ICTABICHUS 3JIeMEeHTOB caoBaps. [IpencraBienns Bo MHOTOM
MOXOYKW Ha MHOYKECTBA, HO OHM M3MEHSIOTCS, eCJIU MEHSATh 3HAUYEHUs JIEMEeHTOB ciaoBapsd. Meron keys
BO3BpAIAET 1IPeJICTaB/IeHne KJII0Ueil BceX 3JIeMeHTOB, MeTo/ values BO3BPAILAET LPe/ICTaB/IeHIe BCeX
3HAUYeHUi, & MeToJl 1tems BO3BpalllaeT IpeJICTaBIeHrne BceX Iap (KopTemeﬁ) U3 KJAK4Yed n 3Ha4YCHUN.
CooTBeTCcTBEHHO, OBICTPO MPOBEPUTH, €CJIN I 3HaUYeHNe val cpean Bcex 3HAYEHUIT 97IEMEHTOB CI0Baps A
MOXKHO Tak: val in A.values(), a opranm3oBaTh IUKJI TaK, 9TOOBI B TIepeMeHHOIT key OBLIT K104
3JIEMEHTA, a B IMepeMeHHoi val ObLI0 ero 3HavYeHre MOYKHO TakK:

for key, val in A.items():
print (key, val)

Sagaun

K. Homep nosasisenus crosa
Bo Bxoanom daitsie 3anucan Teket. CJIO0BOM CYUTAETCS IIOCJIEI0BATEILHOCTh HEITPOOETbHBIX
CUMBOJIOB HMJIYIIUX HOJPS/I, CJI0BA pa3eJeHbl OJHUM HJIH OOJBIIAM YHCJIOM IPOOEJIOB UJIH
CHUMBOJIAMY KOHIIA CTPOKH.
JIist KaxK10ro €JIOBa M3 9TOI0 TEKCTa MOACUYNTalTe, CKOJIbKO Pa3 OHO BCTPEYAIOCHh B 9TOM TEKCTe

pamnee.
Input Output

one two one two three 00110

Input

She sells sea shells on the sea shore;

The shells that she sells are sea shells I’m sure.

So if she sells sea shells on the sea shore,

I’'m sure that the shells are sea shore shells.
Output

0000001001001022000012331140101241500




L. Crosapv curornumos
Bawm nam cioBaps, cocrogmuii u3 map ¢ioB. Kazxkioe CJI0BO sIBJISIETCS CHHOHHMOM K TAPHOMY €My
caoy. Bee cioBa B cioBape pazimmanbl. /g Kaxkm0ro cioBa U3 JAHHOI 1TOC/IEI0BATETHHOCTH
OTIPE/IE/INTE T0 CHHOHUM.
[IporpaMMma mosrydaeT Ha BXOJ, CJIOBaph CHHOHHMOB. Kaxkmast CTpOKa cIoBapsl COIEPZKHUT IBa CJIOBA,
paszeneHHbx npobenamu. Janee 1o KoHIa (aiiia uaer mocae oBaTebHOCTD CI0B (0 OJHOMY
CJIOBY B CTPOKeE).
[Tporpamma, TOPKHA /TSI KAXKI0TO CJIOBA BHIBECTH €T0 CHHOHUM.
DTy 3a1auy MOXKHO PEIIATH U Ge3 ciaoBapeil (COXpAHUB BCe BXOJHBIE JAHHBIE B CIUCKE), HO PelleHHe
co csioBapeM Oyjier 60J1ee HPOCTHIM.

Input Output
Hello Hi Bye
Bye Goodbye Array
List Array
Goodbye
List

M. Bwbopw ¢ CIITA

Kak uzsecrno, B CIIIA nmpesueHT BHIOHpaeTcst He TPSIMBIM TOJIOCOBAHUEM, a MYTEM
JIBYXYPOBHEBOTO TosiocoBannst. CHava a TpOBOJAATCS BHIOOPHI B KarK/IOM IITATE W ONMPEIesIsIeTCs
nobeuTesb BHIOOPOB B JIAHHOM INTATE. 3aTeM IIPOBOJAATCSA I'OCYIAPCTBEHHBIE BHIOOPDHI: HA 3THX
BBIOOPAX KazKJIbIi MITAT UMEET ONpPEIeJIEHHOe IUCI0 TOJOCOB — IHUCI0 BHIOOPITUKOB OT 3TOTO IITATA.
Ha npaxTuke BCe BHIOOPIIUKEA OT MITATA FOJOCYIOT B COOTBETCTBUM C PE3YJBTAMHU TOJOCOBAHUA
BHYTPHM IITATa, TO €CTh HA 3aKJIIOYUTEJBHONW CTaJNN BHIOOPOB B OJOCOBAHUYN yYaCTBYIOT IITATHI,
UMeEIOIe PA3IUIHOE YUCIO0 [OJIOCOB.

BaMm u3BeCTHO 32 KOTO MPOTOJOCOBAT KAXK/IBIH TTAT U CKOJIBKO TOJOCOB OBLIO OTIAHO JAHHBIM
mrraroM. [loaseaure nutorn BeIGOPOB: J/Is KazKI0T0 M3 YYACTHUKA I'OJOCOBAHUS OLPEICJUTE TUCIO
OTJAHHBIX 33 HErO roJIOCOB.

Kaxknas cTpoka BXxojHOro daiiia coaepKuT hpaMUInio KaHIuIaTa, 33 KOTOPOro OTAAI0T roI0Ca
BBIOOPIIMKHA TOrO MITATA, 3aT€M Yepe3 Ipode UAeT KOJUIECTBO BHIOOPIIUKOB, OTJIABIIAX IOI0CA 34
9TOTO KaHIHIATa.

Boisesnre dhaMuinm Beex KaHAMIATOB B JIEKCUKOrPahUIecKOM MOPSJIKe, 3aTeM, 4epes mpobet,
KOJIMYECTBO OTJAHHBIX 338 HUX TOJIOCOB (CM. mpUMep).

Input Output
McCain 10 McCain 16
McCain 5 Obama 17
Obama 9
Obama 8
McCain 1

Input Output
Ivanov 1 Ivanov 1

N. Camoe wacmoe cao60
JaH TeKcT, cocTOAIMMUI U3 HeCKOJIBKHX CTPOK. BhIBeauTe CJI0BO, KOTOPOE B 9TOM TEKCTEe BCTPEUYALTCS
Jare Bcero. Ec/Im Takux ¢10B HECKOJIBKO, BRIBEIUTE TO, KOTOPOE MEHBIIe B JeKCUKOTPA(pUIECKOM
nopsake. CJI0BO — 3TO MOCJIEI0BATEILHOCTD JIATHHCKUX OyKB, OrpaHHYeHHas npobeiaMu niin
ePEHOCAMHE CTPOK.

Input Output

apple orange banana banana orange banana




O. Ilpasa docmyna
Jlng kaxoro daitna N; daityioBoit cucreMbl ©3BECTHO, ¢ KAKUMHI JIEHCTBUSIMH MOYKHO K HEMY
obpararbcs:

e zamucs W
e urenue R

e 3amyck X

Bam 1pebyeTcs onpeiesiuTh paBa gocTyia K aitiam. Bama nporpaMma Jijis KaxJI0To 3alpoca
nomkHa Oymer nmedararh 0K, ecan Haja (baitjioM BBHIIOJIHSETCS JTONYyCTUMAs olepaliug uid Access
denied, ecu onepanus HEJNOIYCTUMA.

B nepgoii crpoke BxoaHoro daitita cogepxurcsa ancao N (1 < N < 10000) — konmgectso daiinos
cojlep2KalnXcs B JaHHOU (pailioBoit cucreme.

B ciaenyromux N cTpodkax cojepzKarcd nMeHa (pailjioB U JOMYCTUMBIX ¢ HUMH ONEPAINii,
pazjesiénnbie npobesnamu. /nna nmenn daiiia He npesbiaer 15 CuMBOJIOB.

Haree ykazano quciao M (1 < M < 50000) — Kom9IecTBO 3ampocoB K daiiaam.

B nocnennux M cTpokax ykasan 3anpoc Buja Onepanusa ®aiin. K ognomy m Tomy ke ailmy MoxKeT
OBbITh HPUMEHEHO J1I0060€ KOJIMIECTBO 3aIPOCOB.

Jng kaxgoro n3 M 3anpocoB HY»KHO BBIBECTH B OTJ/IeIbHOM cTpoke Access denied mym OK.

Input Output
4 0K
helloworld.exe R X Access denied
pinglog W R Access denied
nya R 0K
goodluck X W R 0K
5
read nya
write helloworld.exe
execute nya
read pinglog
write pinglog

P. Yacmomnuwd ananrus
Jlan Tekct. BoiBeauTe Bce CJI0Ba, BCTPEYAOIINECS B TEKCTe, 10 OJHOMY Ha KaxKayio cTpoky. CioBa
JIOJIZKHBI OBITH OTCOPTHPOBAHBI MO YOBIBAHUIO WX KOJWYECTBA MOSTBJIEHUs] B TEKCTE, a TpPH
OJIMHAKOBOI 9acTOTEe MOSBJIEHUsST — B JIEKCHKOIPpa(UIECKOM HOPSIIKE.

Input Output
hi damme
hi is
what is your name name
my name is bond van
james bond bond
my name is damme claude
van damme hi
claude van damme my
jean claude van damme james

jean
what
your

Yxazanue Tlocie Toro, Kak BbI CO3/IaINTE CJIOBAPh BCEX CJIOB, BAM 3aXOYeTCsl OTCOPTUPOBATH €r0 110
JaCTOTE BCTPEYaeMOCTH CI0Ba. 2KeaeMoro MoxKHO J00UTHCS, €CJIH CO3JATh CIIMCOK, dJIEMEHTaMI
KOTOPOTro OYIAYT KOPTEXKU M3 JIBYX JIEMEHTOB: YaCTOTa BCTPEYAEMOCTH CJIOBA M CAMO CJIOBO.
Hanpumep, [(2, *hi’), (1, ’what’), (3, ’is’)]. Torma cramgapTHas COPTHPOBKa OygeT
COPTHPOBATH CIIHCOK KOPTEXKeil, IIPU 3TOM KOPTEXKH CPABHUBAIOTCS MO MEPBOMY JIEMEHTY, a €CJIH
OHH PABHBI — TO [0 BTOPOMY. DTO MOYTH TO, 9YTO Tpedyercs: B 3a1ad1e.
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Q. Cmpanwv, u 20poda
Jlau cnmcok cTpaH M ropooB KazKJIOH CTpaHbl. 3aTeM JaHbl HAa3BaHUS ropoaos. Jlia kaxkmoro
ropojia yKaykKuTe, B KaKOil CTpaHe OH HAXOIUTCSI.
[IporpamMa moydaeT Ha BX0oJ KoamdecTBO cTpad N. lamee naer N cTPOK, KaxKaad CTPOKa
HAUYMHAETCA ¢ HA3BAHUA CTPAHbI, 3aTeM HIYT HA3BAaHUsS TOPOJIOB 3TOi cTpaHbl. B cieayiomneit cTpoke
zamucano aucao M, naree uayt M 3ampocoB — Ha3BaHUs KaKux-TO M ropojoB, HepedncIeHHBIX
BbIIIIC.
JIna Kak10ro U3 3anpoca BBIBEJUTE Ha3BaHUE CTPAHBI, B KOTOPOM HAXOJMUTCS JIAHHBINA TOPOJI.

Input Output
2 Ukraine
Russia Moscow Petersburg Novgorod Kaluga Russia
Ukraine Kiev Donetsk Odessa Russia
3
Odessa
Moscow
Novgorod

R. Banxoscrxue cuema
HekoTopwrit 6aHK X04eT BHEJAPUTH CHCTEMY YIIPABICHUSA CUeTAMHU KJIUEHTOB, MOIIEPKABAOIILYIO
CJIeJIyIOIIre Olepalun:

e IlomosmHenue cueTa KINEHTa,

e CHaATHe JIeHer COo cUeTa

e 3ampoc ocTaTKa CpeJICTB Ha cUeTe

e [lepeBon meHer MexKay cYeTaMu KJAHEHTOB

o Hauucaenue IpoueHTOB BCEM KJIMEHTaM

BaMm Heo0xouM0 pea/in30BaTh Takyio cucremy. KiimenTbl 6aHka UJIeHTUMUIMPYIOTCH UMEHAMU
(yHHKaJIbHASI CTPOKA, HEe cozepzKariasi upodesos). [leporadanbHo y GaHKa HET HU OJHOTO KJIHEHTA.
Kak ToJbKO Jij1d KJIMeHTa NPOBOAUTCS ONepalus MOJOJHEHH, CHATUS U TEePEBOJa JEeHEr, eMy
3aBOJIUTCS CUET C HYJIEBLIM OajiancoM. Bee masibHeiinme onepanuu mpoBOJIATCS TOJIBKO € 3TUM
caeroM. CyMMa Ha CYeTy MOXKET ObITh KaK MOJIOZKUTEJbHO, TAK U OTPUIATEIbHOI, IPU ITOM
BCErJIa SBJEeTC TEeJTbIM YHCJIOM.

Bxoanoit daiisi cojepkuT 10c/1e/10BaTe/IbHOCTD onepalinii. Bo3MOXKHBI cJ1e/1yIoliue onepaun:

e DEPOSIT name sSum — 3a4UCJUTh CyMMY Sum Ha CcuUér KjMeHTa name. Bcju y KiaueHTa Her cuéra,
TO CYET CO3IAETCA.

e WITHDRAW name sum — CHATH CYMMY SUm CO CU€Ta KJAWEHTa name. Ecjm y KJIMeHTa HeT CUéTa,
TO CYET CO3/IAETCS.

e BALANCE name — y3HATb OCTATOK CPEJCTB Ha CYCTY KJIMEHTA name.

e TRANSFER namel name2 sum — IepeBeCTH CyMMY SUm CO CUETA KJIWeHTa namel Ha CUET KJIMEHTA
name?2. Fcim y Kakoro-mmbo KJaneHTa HeT CYETa, TO eMy CO3TAeTCd CUET.

e INCOME p — HAYMCJIUTH BCEM KJIMEHTAM, Y KOTOPBIX OTKPBITHI CUeTa, P OT CyMMBI CUETA.
[TponenTbl HAYUCISIIOTCA TOJBKO KJIAUEHTAM C TOJIOXKUTETLHBIM OCTATKOM Ha, CYETY, €CJU Y
KJIHeHTa OCTATOK OTPHUIIATeJbHBIN, TO er0 CUET He MeHdgeTcd. lloce HauncIeHnsa npoIeHToB
CYMMa Ha CYeTy OCTaeTCd 1eJIOi, TO eCThb HAYUCIdeTCd TOJNBKO I1e10e€ YUCI0 JIeHeXKHDIX €JIMHUII.
Jpobras 9acTh HAYHCJIEHHBIX MPOIEHTOB OTOPACKIBAETCS.

g xkaxaoro 3ampoca BALANCE mporpamMMa JOJKHA BBIBECTH OCTATOK Ha CUYETY JTAaHHOTO KJIHUEHTA.
Ecnn ke y KJIMEeHTa ¢ 3aIpalliBacMbIM UMeHeM He OTKPBIT cYéT B OaHKe, BhiBeauTe ERROR.

Input Output
DEPOSIT Ivanov 100 105
INCOME 5 -50
BALANCE Ivanov ERROR

TRANSFER Ivanov Petrov 50
WITHDRAW Petrov 100
BALANCE Petrov

BALANCE Sidorov
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S. AHzao-samuHckull cA08aPy
Opuazkipl, pa3bupas cTapble KHUTU Ha Yepiake, IMIKOJLHUK Bacd HaIIé1 aHIJIo-TaTUHCKUANR CJI0BAPD.
AHruiickuit OH K TOMY BpeMeHH 3HAJI B COBEPIIEHCTBE, U er0 MedTOH OBLIO H3YIUTh JIATHIHD.
[TosToMy momnapiuiicsa caoBaphb OBLT KaK pa3 KCTATH.
K coxkasenuto, 118 TOTHOIEHHOTO M3YUeHUS A3BbIKa HEJOCTATOYHO TOJBKO OJIHOTO CJIOBaps: KpoMme
AHTJIO-TATHHCKOTO HeOOXOIUM JATUHCKO-aHIIUHCKI. 3a HeMMEeHHeM JIYJIIero OH PeIuI ¢Ie1arTh
BTOPO# CJa0Bapb U3 MEPBOrO.
KaK HU3BE€CTHO, CJIOBAPb COCTOUT U3 HHEPEBOJMUMBbIX CJIOB, K KazKAOMY U3 KOTOPbLIX IIPUBOAUTCA
HECKOJILKO CJIOB-TIEPEBOIOB. Jljis KazKJI0ro JIATHHCKOIO CJI0Ba, BCTPEYAIONIerocs rie-indo B cjioBape,
Bacst npenaraer HafiTi BCe ero mepeBojibl (TO eCTh BCe aHIJIHHCKHE CJI0BA, JJisi KOTOPBIX Halle
JIATHHCKOE BCTPEYATIOCh B €ro CIIHCKe TePEBOJIOB), W CYUTATh WX M TOJBKO HX MEPEBOJAME ITOT0
JIATUHCKOTO CJIOBA.
[Tomorure Bace BoimoinuTh paboTy 1O CO3/IAHUIO JIATHHCKO-AHTJIMHCKOTO CJA0OBaps U3
AHTJIO-JTATHHCKOTO.
B nepRroii cTpoke COMEPXKUTCH eIMHCTBEHHOE Te/10e Yuca0 N — KOJUYeCTBO aHTVIMHCKUX CJIOB B
crnoBape. /lanee cienyer N onucannmit. Kaxkmoe onucanne coepKuUTcsa B OTIAeIbHON CTPOKe, B
KOTOPOIl 3aMUCaHO CHAYaIa aHTJIHICKOe CJI0BO, 3aTeM OT/IeJEHHBIH npobesamu aeduc (CHMBOJ
HOMeED 45), 3aTeM pasIeJeHHbIe 3alSTHIMU ¢ TPOOETAMU MEPEBO/IBI ITOIO AHTTIMHCKOTO CJI0BA HA
naruHcKuil. IlepeBoabl oTcopTupoBaHbl B JeKcHKorpadudeckoMm mnopsiake. Iopsaok ciaemoBaHus
AHIVIMHACKHUX CJIOB B CJIOBape TakzKe JIeKCUKOorpaduiecKui.
Bce cmoBa cocToAT TOIBKO U3 MaJeHbKUX JIATHHCKUX OYKB, JJIMHA KazKJIOTO CJI0BA He MPEBOCXOINT
15 cumBostoB. Ob1mee KoJmaecTBO CI0B Ha Bxoje He mpesbimaer 100000.
BroiBeure coorBeTCTBYIONMI JAHHOMY JIATHHCKO-AHIVIMUCKUI CJIOBapPh, B TOYHOCTH CODJIIO a5
dopMaT BXOJHBIX JIAHHBIX. B 9acTHOCTH, MEPBBIM JIOJIZKEH HJITH HEPEBOJI JEKCUKOI pahuiecKu
MHHHUMAJIBHOTO JIATHHCKOTI'O CJIOBa, AaJie€e — BTOPOT'O B 9TOM IIOpdAKe U T.I. BHyTpI/I nepeBoaa
AHTJINICKHE CJI0OBA JIOJIZKHBI OBITH TAKZKe OTCOPTUPOBAHBI JIEKCUKOTPAOUIECKN.

Input Output
3 7
apple - malum, pomum, popula baca - fruit
fruit - baca, bacca, popum bacca - fruit )
punishment - malum, multa malum - apple, punishment

multa - punishment
pomum - apple
popula - apple
popum - fruit

T. Konwmpoavras no yoapernusm
Yuautenbuuna 3agaJa llere momarnriee 3aganme — B 3aJaHHOM TEKCTe PACCTABUTH yIapeHUs B
cJI0Bax, HocJje 4ero nopy4dmia Bace npoBepurb 310 joMalinee 3ajanue. Bacs 04eHb IJIOXO 3HAKOM C
JAaHHOW TEMOMH, ITO3TOMY OH HAIeJI CJIOBAPh, B KOTOPOM YKa3aHO, KaK CTABATCA YJAPEHHUA B CJIOBAX.
K coxanenuio, B 3ToM cjioBape MpUCYTCTBYIOT HE BCe CJI0Ba. Bacd perui, 94To B CJI0BaX, KOTOPBIX
HET B CJIOBape, OH OyJeT cuuTaTh, 4To lleTs mocraBusl yaapeHus mpaBUIbHO, €CJU B 9TOM CJI0BE
[lereil mocTaBieHO POBHO OJIHO y/IapeHue.
OKa3aj10ch, 9TO B HEKOTOPHIX CJI0BAX YAaPEHNE MOYKET OBITH TOCTABJIEHO DOJIBINE, YeM OJTHUM
crocoboM. Bacs penrus, 94To B 9TOM ciaydae ecjd To, Kak IleTs moctaBus yaapeHnue, COOTBETCTBYET
OJIHOMY U3 IIPUBEJICHHBIX B CJIOBape BapUAHTOB, OH Oy/JeT 3aCYUTHIBATH 9TO KaK MPABUILHYIO
PACCTAHOBKY y/IapeHHus, & €CJU He COOTBETCTBYET, TO KaK ONINOKY.
BaMm nmaH cioBapb, KOTOPBIM moJab3oBajicsa Baca n noMmairdee 3aganne, ciannoe Ilereit. Bama 3aga4da
— OIPEeIeTUTH KOJUIECTBO OIIUOOK, KOTOPOEe B 3TOM 3aJaHuu HacuuTaeT Bacd.
BeojgnTest cravana quciao N — kosndectso ¢jioB B cioBape (0 < N < 20000).
Hastee nper N ¢Tpok co cjaoBamMu u3 cjaoBaps. Kaxkioe cjioBo cocTouT He Oosiee dem u3 30
CUMBOJIOB. Bcee ciioBa cocTodT M3 MaJeHbKUX M 3arJIaBHBIX JATHHCKHX OYKB. B Kaxkmom ciose
3arjaaBHasl POBHO oJHa OYKBa — Ta, HA KOTOPYIO momajaeT yaapenue. Cl1oBa B caoBape
pacio/iozKenbl B aadaBuTHOM 1OpsJiKe. Kc/im ecTb HeCKOJILKO BO3MOZKHOCTEH pacCTaHOBKY Y/apeHus
B OJHOM M TOM 2Ke€ CJIOBE, TO 9TH BapHUaHTHLI B CJIOBape UAYT B IIPOU3BOJIBHOM IIOPAJKE.
Hastee njer yupazknenue, Boinosinentoe [lereil. Yupaxknenue npejcrasiisger coboil CTPOKY TEKCTa,
cymmMmapubiM o0bemMoMm He Gosee 300000 cumBoioB. CTpoKa COCTOUT U3 CJIOB, KOTOPBIE PA3IEISIOTCS
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MeKITy coboit poBHO ofHUM mpobesoM. [limHa KaxKaoro ciaosa He npesbimaer 30 cumBosioB. Bee
CJIOBA COCTOST U3 MAJEHbKUX U 3aIVIABHBIX JATHHCKUX OYKB (3ar/aBHBIME OGO3HAUEHBI T€ OYKBHI,
HaJl KoTopbiMu [leTst mocTaBust yaapenue). [lers Mor mo ommubKe B KAKOM-TO CJIOBe MOCTABATH GoJiee
OJIHOTO yaapeHusi (Toraa 9ro onmbKa BHE 3aBUCHMOCTH OT TOTO, COOTBETCTBYIOT €0 yIapeHHsi
CJIOBAPIO WJIM HET) WJIM He TOCTABHTH YIAPEHHs BOBCE.

BriBemure KomaecTBo omubok B IleTnHoM Tekcre, KoTophie HajigeT Bacs.

Input Output
4 2
cAnnot
cann(t
f0und
pAge
thE pAge cAnnot be foulNd

Kommenmapuu x mecmy:

B cnoBe cannot, corsiacHO CJI0OBAPIO BO3MOXKHO /IBa BAPUAHTA PACCTAHOBKHU yIAPEHHUs. ITU BAPUAHTHI B CJIOBAPE
MOryT ObITh LIEpeYUCJIeHbl B JIIOOOM LOpsijike (T.e. KaK cHavasa cAnnot, a norom cann0t, Tak u HA0060POT).

Hpe owmubku, cosepuiennbie [lereit — sro ciosa be (yaapenue Boobuie He nocrasieno) u fouNd (yaapeHue HOCTaBJIEHO
nesepro). CuioBo thE orcyrcrByer B cjoBape, HO LHOCKOJIbKY B HEM [lers 1ocraBuil pOBHO OAHO yuapeHue, IpU3HAETCs
BEPHBIM.

‘ Input Output ‘

4 4

cAnnot

cann0t

f0und

pAge

The PAGE cannot be found
Kommenmapuu x mecmy:

HeBepuo paccrapiienbl yzapeHusi BO BCeX CJI0Bax, Kpome The (OHO OTCYTCTBYET B CJIOBape, B HEM IOCTABJIEHO POBHO
onHO yuapenue). B ocraibHbIX ciioBax jub0 yaapuble Bce OyKBbI (B ciioBe PAGE), 60 He IIOCTABJIEHO HU OJHOIO
ylapeHnd.

. IIpodascu

Jana 6a3a JaHHLIX O TPOJAYKaX HEKOTOPOrO MHTepHeT-MarasuHa. KazKaas CTpoKa BXOmHOro daiiaa
npejcTasiasger coboil 3anuch Bujaa [okynareab ToBap KoauuecTso, Tiae [lokynareab — ums
nokymaresisi (crpoka 6e3 mpobesion), ToBap — Ha3BaHMe ToBapa (cTpoka 6e3 mpobesoB), KOIUIeCTBO
— KOJIMYECTBO IIPUOOPETEHHBIX eIMHUI, TOBAPA.

CospaiiTe CHMCOK BCeX MOKyNaTe e, a i KazxKI0r0 HOKylaTesd HOACYUTARTe KOJMIeCTBO
HPUOOPETEHHBIX UM €JMHUI] KazKJ0T0 B/ TOBAPOB.

BhIBeuTe CIICOK BCeX MOKyIIaTeNIeil B JeKCUKOrpaduIecKoM HOPSAIKE, IIOCAe HMEHN KaxKI0r0
HOKYIATE/s BRIBEIUTE ABOETOYNE, 3aTeM BLIBEINTE CIUCOK HA3BAHUIL BCEX IIPUOOPETEHHDBIX JAHHBIM
HOKYIIATEIeM TOBAPOB B JIEKCUKOTpadpbUIECKOM MOPIKe, HOCIe HASBAHUA KaXKJ0r0 TOBAPA
BLIBEIUTE KOJUIECTBO IUHAI TOBAPA, IIPHOOPETEHHBIX JAHHBIM IIOKynareaeM. Muadopmanus o
KazKJ0M TOBap€ BbIBOAUTCA B OTﬂeﬂbHOIU/I CTPOKE.

Input Output
Ivanov paper 10 Ivanov:
Petrov pen 5 envelope 5
Ivanov marker 3 marker 3
Ivanov paper 7 paper 17
Petrov envelope 20 Petrov:
Ivanov envelope 5 envelope 20

pen 5
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V. Bwbopw. ¢ CIIIA - 2

Ha stor pa3 Bam u3BecTHO 9uCI0 BHIOOPIUKOB OT Kaxkaoro mrara CIIIA u pesyabrars
rostocoBarns Kazaoro rpazkaannaa CIITA (a rakke B KAKOM IITaTe MPOKUBAET TAHHBII
IPaKIAHVH ).

BaM Heo6XxoauMO MMOJABECTH PEe3YAbTaThl FOJOCOBAHHUS: CHAYAJIA OIPEIETUTh Pe3yIbTaThl
FOJIOCOBAHHUS B KaKIOM IITATE W ONPEILINTh, 38 KAKOr0 M3 KaHIMIATOB OTIAHBI [OJI0CA
BBIOOPIIMKOB JIaHHOTO ITaTa. Jlajiee HeoOXOMMO TOIBECTH PE3yJibTaThl I'0JIOCOBAHUS BbIOOPIINKOB
IIO0 BCEM INTATAM.

IlepBas cTpoka BXOZHBIX JAHHBIX comep:kKuT dncao N — xoaumdectBo mraToB B CIIA. /lamee uger
N crpok, onuceiBaomux mratsl CIIA, KaxKaas cTpoKa COCTOUT U3 HA3BAHMSA IITATA U IUCIA
BBIOOPIIIMKOB OT 3TOro mraTa. Jlajiee 10 KoHIa daita HIyT 3alHCH Pe3yJIbTATOB T'OJJOCOBAHHS 10
KazKJI0MY M3 YIACTHUKOB rojocoBanng. OaHA CTPOKA COOTBETCTBYET OJHOMY HU30HPATENII0. 3aluch
UMEIOT BUJI; Ha3BaHuUe ITara, UMs KaH/[1/1aTa, 33 KOTOPOI'o HPOroJI0COBaJI JJaHHbIN n30upareb.
Hazpanus 1mraToB U mMeHa KaHU/IaTOB HE COJep:KaT MpodesioB.

BoiBeiuTe CIMCOK KaHIMIATOB, YIIOPSI0YCHHBIH 110 YOBIBAHUIO YHCJIa T'OJIOCOB BHIOOPITUKOB,
HOJIYYeHHBIX 32 JAHHOI'O KaHIUIATa, a PH PABEHCTBE YUC/Ia I'OJOCOB BBIOOPIIUKOB: B
JleKcukorpadudeckoM nopsiake. [locyie uMeHE KaHIUIaTa BBIBEIUTE TUCI0 HAOPAHHBIX MM T'OJIOCOB.
Eciu B KakoM-1u00 mrare JBa uian 60jee 9ucI0 KaHIUIaTOB HaDpaJIu OJMHAKOBOE YHCJIO T'OJIOCOB,
TO BCe I'0JIOCA BBIOOPIMUKOB 3TONO ITATa MOJIyYaeT HAMMEHBINH B JeKCUKOTpadhuIeckoM mOpsiaKe
KaHInIaT U3 9UCaa TobeauTes el B 3TOM ITIITaTe.

FapanTHpyeTcsd, YTO B KarKIOM HITATE MPOTOJOCOBAJ XOTsI ObI OJUH H30UpATEIb.

Input Output
2 Bush 25
Florida 25 Gore 23

Pennsylvania 23
Florida Gore
Pennsylvania Gore
Florida Bush
Pennsylvania Gore
Pennsylvania Bush
Florida Gore
Pennsylvania Gore
Florida Bush
Pennsylvania Gore
Florida Bush
Pennsylvania Gore

Kommenmaputi x mecmy: B mrare Florida 2 u3buparess rojocyer 3a Gore u Tpu n3buparess 3a Bush, mosromy 25
rosiocoB BIGOPIIMKOB OT Florida mosyuaer Bush. B Pennsylvania nobexunaer Gore (5 rosocos nporus 1), mosromy
Gore momydaer 23 rosioca BbIOOPIIMKOB OT Pennsylvania.

Input Output
3 Gore 5
Florida 5 Clinton 4
Pennsylvania 4 Bush 3
Alaska 3 Obama O

Florida Gore
Pennsylvania Obama
Pennsylvania Clinton
Alaska Bush

Kommenmapui x mecmy: B wrare Florida nobexiaer Gore (5 rosocos Bbibopuukos), B Alaska — Bush (2 rosioca
BBIOOpITMKA). B Pennsylvania aBa Kanaumara Habpasau HaubobInee 9ucio rojaocos (mo 1), mosromy 4 romoca
BBIOOPIIMKOB OT 3TOTO MTATa mojgydaer Clinton, T.K. OH UAET PaHBINE B JEKCUKOTpAhUIECKOM MOPSIKE.
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W. Podocaosrnas: nodcuem vcomot

B reneasornyueckoM JpeBe y KayKJI0TO YeJOBEKa, KPOMe POJOHAYAIbHUKA, €CTh POBHO OJINH
poxuresnb. Ha pucynke npusenena dacthb jipeBa pojga Pomanoswix, naunnas ¢ [lerpa [ Bemukoro.

|AneKceﬁ | |AHHa| |Enm3aBeTa|

NMeTp IIT

IAneKcaH,qp I I IHMKonaﬁ I I

Puc. 1: I'eneanornyeckoe n1peBo PomanoBbIx

Kaxk oM 3/1eMeHTy JilepeBa COMOCTABISETCS 1eJI0e HEOTPUIATETLHOE TUC/I0, HA3BIBAEMOE BHICOTOM. Y
poJioHavaIbHUKa BbicoTa paBHa (), y JTI000r0 Jpyroro sjaeMeHTa BbICOTa Ha 1 OoJblne, YeM y ero
POIATEIS.

Bam n1ano remeaiormdeckoe JIpeBO, ONPEIEINTE BBICOTY BCEX €r0 JIEMEHTOB.

[IporpamMma 1mojiydaeT Ha BXOJI YHCJIO 9JIEMEHTOB B reHeajorudeckoM jpese N. [lasee ciemyer

N — 1 cTpoka, 3aafomime POAUTes /I KazK/I0T0 3JIEMEHTa JIpeBa, KPOMe POIOHAYAIbHHKA.
Kaxknas cTpoka uMeeT BHJI UMS_IIOTOMKA UMS_POIUTEJIS.

HporpaMMa J0JIZKHa BbIBECTH CIIMCOK BCEX 3JIEMCHTOB JApP€Ba B ﬂeKCI/IKOFpaCbI/ILIGCKOM IMOopsAgKe.
HOCJIe BbIBOJA MMEHH KazKJ0T'O dJIeMEHTa HeO6XO,ZLI/IMO BBIBECTHU €I'0 BBICOTY.

Dra 3amada uMeer pernenne ca0kHOCTH O(n), HO BAM JOCTATOYHO HANKCATH PEIeHHe CI0KHOCTH
O(n?) (me cumTas CJIOKHOCTH OOPAICHAA K SJEMEHTAM CJI0BAPS).

[Ipumep HUZKE COOTBETCTBYET IIPUBEIEHHOMY JIpEeBY poja PoMaHOBBIX.

Input Output
9 Alexander_I 4
Alexei Peter_I Alexei 1
Anna Peter_I Anna 1
Elizabeth Peter_I Elizabeth 1
Peter_II Alexei Nicholaus_I 4
Peter_III Anna Paul_I 3
Paul_I Peter_IIIL Peter_I O
Alexander_I Paul_I Peter_II 2
Nicholaus_I Paul_I Peter_III 2

X. Podocrosnasn: npedku u nomomku
Jaubr 1Ba s1emenTa B aepese. Oupegenre, ABAIETCS JU OJWH U3 HUX MOTOMKOM JIPYTOTO.
[IporpamMma moJiydaeT Ha BXOJ, OIHCAHHE JiepeBa, Kak B 3amade W. Hasee mo konna ¢aitna uayt
CTPOKH, COJep:Kalllie UMEHa, JBYX 3JEeMEHTOB JiepeBa. [l KaxKI0ro TaKOro 3amrpoca BhIBEIUTE OIHO
13 TPeX Yucesi: 1, ecau nepBblil 3JIEMEHT ABJISETCH TPEIKOM BTOPOTO, 2, eC/in BTOPO sBJIseTCs
IpeJKOM IepBOTro UJIn O, €CJIn HU OJWH U3 HUX He ABJAeTCd IPEIKOM JApYyroro.
Input Output

9

Alexei Peter_I
Anna Peter_I
Elizabeth Peter_I
Peter_II Alexei
Peter_III Anna
Paul_I Peter_III
Alexander_I Paul_I
Nicholaus_I Paul_I
Anna Nicholaus_I
Peter_II Peter_I
Alexei Paul_I

ON -
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Y. Podocaosnas: LCA
B remeasorndeckom ApeBe OIpeeuTe I/ ABYX SJEMEHTOB HX HAUMEHBIIEro OOIIEro MpeIKa.
Haumenbimum obmmuM peakoM saemenToB A u B aBagercs takoii smemenT C, 4T0 ABIS€TCH
npeakom A, C aBasiercst npeakoMm B, ipu 3Tom Tiyonaa C' aBisieTcss HauboabInel 3 BO3MOKHBIX.
[Ipu 9TOM 3JIEMEHT CUHUTAETCS CBOMM COOCTBEHHBIM IIPEIKOM.
PopMaT BXOIHBIX JAHHBIX aHAJOIHYEH MpeIbIayInei 3amade. st KaxKaoro 3ampoca BhIBEINTE
HAMMEHBIIIEr0 O0IILero mpeaka JAHHBIX JIEMEHTOB.
[To-anrmiickn Takada 3aja9a Ha3biBaeTca lowest common ancestor (LCA).

Input Output
9 Paul_I
Alexei Peter_I Peter_1I
Anna Peter_I Anna

Elizabeth Peter_I
Peter_II Alexei
Peter_III Anna

Paul_I Peter_III
Alexander_I Paul_I
Nicholaus_I Paul_I
Alexander_I Nicholaus_I
Peter_II Paul_I
Alexander_I Anna

7. Podocaosnasn: Qucro nomomxos
J71s1 KaXKI0ro 3JeMeHTa JIepeBa OMPeJIeIUTe THCJIO BCEX ero MOTOMKOB (He CUUTas ero caMoro).
@opMaT BBIXOJIHBIX JaHHBIX COBIaJaeT ¢ 3aja4eit W. BoiBejure CIIMCOK BCEX 3J1€MEHTOB B
JIEKCHKOTpauIeCKOM TOPsiIKe, /IS KayK/I0r0 3JeMEeHTa BbIBOUTE KOJUYIECTBO BCEX €r0 MOTOMKOB.
Perienne 101KHO UMeTh cJI02KHOCTH O(N), He cuuTasi CJI0KHOCTH ODPAIIEHUsT K 97IeMEHTAM CJIOBaPSI
U COPTUPOBKH PE3YJILTATA.

Input Output
9 Alexander_I O
Alexei Peter_I Alexei 1
Anna Peter_I Anna 4
Elizabeth Peter_I Elizabeth O
Peter_II Alexei Nicholaus_I O
Peter_III Anna Paul_I 2
Paul_I Peter_III Peter_I 8
Alexander_I Paul_I Peter_II O
Nicholaus_I Paul_I Peter_III 3
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