1. IEPBBIVT OTBOPOYHBIIN DTAII

[TepBbIit OTOOPOYHBIN TYP MPOBOJUTCA MHINBUYaIbHO B ceTn MnTepHeT, paboThl orie-
HUBAIOTCA ABTOMATUYECKH CPEJICTBAMU CUCTEMbI OHJIafiH-TecTupoBanud. /g Kaxoro u3
napaJuiesteit (9 kiaace mim 10-11 xitace) npeiaraercs ¢Boit HAbOp 3a7ad 110 MATEMATHKE,
3a/a41 110 HHpOPMaTHKe OOIIHe I BCeX yIaCTHUKOB. Perrerue 3a1a4 1o nHpopMaTiKe
IIpE/III0JIarajao HallCaHue IporpaMM. Y YacTHUKH He ObLIM OrpaHUYEHbl B BHIOOPE A3bIKA
IPOTrPaMMUPOBaHUs JIJId pelliennsd 3a1a4. Ha perenne 3a/1a4 KaxK0ro mpejiMeTa mepBoro
O0TOOPOYHOTO dTalla yIaCTHUKAM JABAJIOCh 2 JHs. Y YIaCTHUKOB OBLIO TPU BPEMEHHBIX
CJIOTa TO 2 JHS KaXKJIblii, KOT/a OHM MOTJIA pelraTh 3aJaqu 1o npeaMeTy. Perrenne Kaxk-
JION 3aJ1aun JaeT OIpeIesIeHHOEe KOJNIeCTBO 0asIIoB. 3a KayKJIyI0 CJACIYIONLYIO ITOIBITKY
¢/laTh perrenne OasIIbl HAYUCISIOTCS 10 (hopMyIie %, e P - MakcuMmalibHOe KOJimde-
CTBO OYKOB, KOTOPbI€ MOYXKHO IOJIyYUTH 3a pelnieHue 3ajaqu, N - KOJUIEeCTBO TOIBITOK.
Bceero na kaxkyio 3aj1aqy MaTeMaTHKE JIaBaJjoCh M0 2 MONBITKH, HA KaXK/IyI0 3aJa4dy 110

nndopMaTuke - 4 MOIbITKH.

V4YacTHUKH MIOJIyIaioT OIEHKY 3a PelleHne 3a/1a9 B COBOKYITHOCTH 110 BCEM IIpe/iMeTaM
JaxHoro npoduist (MaremMaruka u nHMOpMaTHKa) — cymMMapHo ot 0 10 30 6aJIoB.

IlepBag mnonbiTKa

2.1. 3agauu o marematuke (9 Kjacc)

3adaua 2.1.1. (2 6aana)

Haitiyiure cymmy BcexX IMOJHBIX KBaJpaTOB, KOTOpbIe TIpU JiejieHnn Ha 11 B dacTHOM
JAI0T IPOCTOE YHUCJIO U B OCcTaTKe 4.

Pewenue
n?=1lp+4=1lp=(n—2)(n+2). n — 2 =1 ne nogxoaut, 3uaaur n —2 =11 u

n+2=pumn—2=pun-+2=11. B nepsom ciaydae p = 15 He mpocToe, BO BTOPOM
caydae n = 9. (B HAIIUX PACCYKJEHUAX N HATYPATBHOE, P IIPOCTOE YHUCJIO)

OTBer: 81



3adaua 2.1.2. (3 6asnra)

Baca u Iletd KuByT B OJHOM JIOM€ Yy NPsMOil aBTOJAOPOTU. UTOOBI CECTh B IITKOJIb-
HBII aBTOOYC, OHI OJTHOBPEMEHHO BBIINLIN U3 JoMa, [leTs momen B ¢cTOpoHy ocTaHOBKH A
HaBCTpedy aBToOyCy €O CKOpOCThIo 6 KM/4ac, a Bacs B cTopony ocranoBku B 110 Hampas-
JIEHUIO JIBMZKEHHUS aBTOOyca co CKOpocThio 4 Kum/4dac. OHE 06a MOJONLIN K OCTAHOBKAM
KaK pa3 K MOMEHTY NnpuObITusi aBTodyca. Haiiure orHOIIEHEe pacCTOSAHUS TTPOJIEHHOTO
[Tereit k paccrosinuto mpoiigertoro Baceit, eciin ckopoctsb aBrodbyca 60 kv /dac. Pesynbrar
OKPYTJIATE JI0 COTHIX.

Pewenue

[Iycts Ilers mresr K cBoeit ocTaHoBKe ¢ 4acoB U Ipoirest paccroguue 6t km. B momenr,
KoryIa aBTo0yC mo00past ero B octanoBke B, Baca naxommicsa na paccrosaun 10t. ABTo-

10¢
6yc smoronsier Bacto co ckopocThio H6KM/Yac 1 JOrOHUT depe3 6 qacoB. Bacst K sTomy
4-.10t 66
MOMEHTY mpoiizer 4t + 56 = ﬁt kuytoMeTpoB. OTHOIIEHNE PACCTOSTHUI TOTIA PABHO
66 14
6t: —t=—=1,(27).
14 11 (27)
OtserT: 1,27

3adava 2.1.3. (3 6asnra)

B aBromar sy pasmena jener 3arpykeHbl MOHeTHI B 2, b u 10 pybOsteir. CkoJIbKO
BCEro crocoboB pazmenath 100 pybseByio Kymopy B 9TOM aBTomare?

Pewernue

[IycTs z, y, 2 KommdecTBO MOHeT B 2, 5 u 10 pyOsteit coorBeTcTBeHHO. Torma 2z 4 5y +
10z = 100. Buygum, aro x = 5k, y = 2n, uHade ypaBHEHHE He MMeeT PeIIeHUsl B IEJIbIX
qucsiax. OcTagsoch HAMTH KOJUIECTBO HEOTPUIATEIbHBIX IEJIbIX pellleHuil ypapHeHus k +

. —10
n+ z = 10. A 310 4ucso coueranuii ¢ nosropenusvmu Cy = CiY = 66.

OTBer: 66

3adava 2.1.4. (3 bananra)

Ha mocke 6bLin HaIcaHbl 1 EPBBIX HATYpaIbHbIX dnces (1,2, ...n). Baca crep oano

quciio. [lersa 3aMETNJI, 9TO cpeaHee apI/I(bMeTI/I‘{eCKOQ OCTaBHINXCA CTaJIO Z Kaxkoe qucio

crep Bacsa?



Pewenue
n(n+1 45
N3 ycnoBus sicao, uro n > 1. [lycrs crepsm uncno x. Torma x = ¥ ——(n—

2 4
2n2 — 43 45 2n — 41 —1
1) = i n = (2n 4)(n ) + 1. ITo ycnoBuio 1 < & < n. Orcioga 0 <

4
(2n —41)(n — 1)

<n-—1,0 < 2n — 41 < 4. Pemennem HepaBeHCTBA SIBJIAIOTCS TOJIBKO

4
n =21 wm n = 22. llpu n = 22 qucyio x He ABjsgeTcsd 1eabIM, ipu n = 21 x = 6.

OTBer: 6

3adaua 2.1.5. (4 6asnra)

Ha pucynke suuzy ABC'D u EFGH xpajpaTsl, UX IJIOMAIU paBHEI 32 cM? 1 66 cm?
coorBercTBenHO. OTpe3ok M N mnapasutenien ocHoBanusim tpanenuun ABEF u nenur eé
I01a,1b moroiaMm. Haitaure jymny orpeska M N.

Pewenue

[Iycrs npsimble AB n E'F nepecekatorcst B Touke K. Torma 2Sxyn = Skpe+SKAF.
SKBE SKAF o BE? AF? 98

Scan | Seaw  MNZ T NN T MNZ

Orcrona 2 =

OTBer: 7

2.2. 3agmauum o matemaTtuke (10-11 kJjacc)

3adaua 2.2.1. (2 6aana)

Ha miockoctu ormedensl 17 Touek, He JiexKalluxX Ha OJHON NpsAMOi (T.e. HaiimyTcst
xoTst ObI 3 TOUKH, HE JIeXKalllue Ha OfHOI mpsimoii). Yepes Kaxkible JBe TOUKH POBEIH
npaMyoo. Kakoe HanMeHbITee KOJTUIECTBO PA3IMIHBIX MPAMBIX MOTJIO TOJIYIUTHCH !



Pewenue

[Iycrb Ha OJHON TPsAMOIT & TOYEK, a Ha JApyroil — k — x Touek (He cumras OOIIYIO).
[Ipsimble, mpoxojidinye Yepe3 TOUYKN Ha Pa3/IMIHbIX MPAMBIX, He coBIta ialoT. [losTomy mx
z(k — ). Dra BesmunHa yMeHbIaeTCs Korja « crpemures K 0 um k. Ecin Touku nepene-
CeM Ha OJHY N3 OTMECYEHHBIX IIPAMBIX, TO KOJIUYIECTBO IIPAMBIX 6yﬂeT HaNMEHBIITNM. BCG
TOYKH, KPOME OJTHOM, JieyKaT Ha OJHON IpsiMoit. Torga KoanmdecTBO pasmaHbIX MPIMbIX
paBHO 17.

OTBert: 17

3adaua 2.2.2. (3 6asnra)

st mpoBeJieHns OJIMMITUAJIBI IIpernojiaBarein pa3ouBaoT 60 IMKOJILHUKOB CJIETYIO-
UM 00pa30M: CHUCOK B ajipaBUTHOM MOpPsAJIKe pa3buBaeTcd Ha 4 YacTu, mepBas UJIET
B IIEPBYIO ayJUTOPUIO, BTOpas — BO BTOPYIO W T.J. [Ipm sToM B KaxKIyio ayIuTOPHIO
OTHPABJIAETCA XOTs Obl OJINH MKOJHHUK. CKOJBKIMHI CIIOCOOAME MOYKHO ITPOM3BECTH PAC-
npeeienue’

Pewenue

B crucke najio mposectu 3 pazjeuTeIbHbIE Y€PThI. DTU Y€PThI MOYKHO ITPOBOIUTD
B IIPOMEXKYTKaxX Mexky davuauamu. Hajgo BeiOpars 3 nmpomMexkyTKa n3 59 u moCTaBUTD

59!
TaM pasJeuTeabHyIo depTy. Beero crocobos C59° = ETER

OTBet: 32509

3adaua 2.2.3. (3 6baana)

Nmeerca tabymra 100 X 100 HaTypaabHBIX YUCES, B KOTOPOIl CTPOKH ITPOHYMEPOBAHDI
cBepxy BHu3 uncjiamu or 1 g0 100. B k-oit cTpoke TabJMIBI cjieBa HAIIPABO HAIUCAHBI
YUCTIa, KOTOPbIE ABIFIOTCH apudMeTHIeCKOil mporpeccueii ¢ IePBbIM WIEHOM | W pa3Ho-
cThio k. Kakoe nanbosbIliee 9ic/io BCTpedaeTcs CpeIu 3JeMEHTOB INaroHaJIu, WIyeil u3
JIEBOI HU2KHEl KJIETKU B MPABYIO BEPXHIOO?!

Pewenue

Ha ormeuennoii juaronamu okaxercs (101 — k)-biit wien apudmernaeckoii nporpec-
cun, Haxogedics Ha k-oit crpoke. Torga x191-x = 1+(100—k)k = 2501—(2—50)? < 2501.

OTBet: 2501

3adaua 2.2.4. (3 6asnra)

Bouka B Bujie mpsMoro KpyroBoro InuJINHJIpa MOJHOCTBIO 3amloJiHeHa Bojoil. Pammyc
ocuoBanug 40 cM, a Bbicota 120 cM; O0oUKa CTOMT Ha TOPU3OHTAILHOI moBepxHocTu. Ha



KaKO#l yros HEOOXOJMMO HAKJIOHUTD 3Ty O0YKa, YTOOBI BHIJIUTH POBHO MOJIOBUHY BOJIbI. B
OTBET HAIIUIIIATE TAHTEHC 9TOTO yIJa, €CJU HEOOXOIMMO, OKPYTJINTE JO COTHIX.

Pewenue

JIr06ast TJT0CKOCTD, ITPOXOISIas Yepe3 IMeHTP MUINHIPA, JeTUT e€ Ha 2 paBHbIE JaCcTH.
[TosTomy 60YKY HaJI0 HAKJIOHUTH TaK, YTOOBI ILJIOCKOCTH, IIPOXO/SINAs Yepe3 TOUKY Ha
rpaHNIle BEPXHEI0 OCHOBAHWS U IMEHTP IMJIMHJIpPA, cTaja Iopu3oHTabHON. Torma yros

HaKJIOHa CTaHET PaBHbBIM YIUIY MEXKIY 9TOI IJIOCKOCTLIO M OCcHOBammeM. Tamrenc 3Toro

yIvia paBeH OTHOIIEHNIO BBICOTBI 0OYKM Ha JuaMeTp OCHOBaHUA, T.€. %

OtBerT: 1,5

3adauva 2.2.5. (4 6aana)

Haiinure naubosibiiiee HaTypaibHOE 3HAUEHHE 1 Takoe, 9To 120! nemrest 63 octarka
Ha 12".

Pewenue

B 120! npocToe unc/io p BXoauT B CTElEHN [%} + [%} + [%] +.... Takum obpazom

HAXOJIMM CTelleHn 2 u 3 BXojdime B pazjoxenue 120! Ha mpocTbie MHOKUTEIIH:

120' — 260+30+15+7+3+1 X 340+13+4+1 X A — 1258 X A’

rie A ne nenures na 12.

OTBer: 58

2.3. 3agauu no nHPOPMATHKE

3adaua 2.3.1. (1 6aan)

Bam mama maxmartHasi 1ocKa pa3sMepoM 8 X 8, B IoJIe @ KOTOPOIO HAXOIUTCsT KOPOJIb.
Onpenenure, 3a Kakoe MHHAMAJIbHOE KOJUYIECTBO XOJOB KOPOJIb MOXKET JI100paThCs 0
KJICTKH b.

[TaxMaTHBIA KOPOJIb MOYKET IIEPEMECTUTLCS Ha, JTI000€ coceIHee 0JIe, C KOTOPBIM €CTh
XOT« Obl O7Ha 00IIad TOYKA.

q)OpMaT BXOAHDBIX JAHHBIX

[lepBas cTpoKa BXOJHBIX JAHHBIX COJEPYKUT JIBA GUCTA Gy, A, — KOOPJMHATHI, TJe
M3HAYATBHO HaxXoauTest Koposb (1 < ay,ap < 8). Bropasi crpoka TakKe COJEPKUT JBA
qucya by, b, — KOOpAUHATHI KJIeTKA b, B TaKOM 2Ke popMmare.

CI)opMaT BbIXOAHBIX JAHHDBIX

BreiseiuTe o71HO 11€/10€ IUCTI0 — OTBET Ha 3a/1a9y.

10
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IIpumepwvt

IIpumep Nel

CraHIapTHBIN BBO/I
23

58

CrangapTHBI BBIBOJ
5

Pewenue

Jlng MUHMMM3AIMNA KOJIMYECTBA XOJIOB BBIMOJHO IepeMeliaTh KOpoJid 110 JuaroHa-
JIM, TIOKa He JIofiieM j10 cTpoku b, wim crosdua by. 1o min(|b, — a,|, |bn — an|) xomos.
OcraBIyiocst 9acTh JIOXOJAUM XOJ@AME 0 CTPOKe/crosibiy, ux Beero max(|b, — a,|, |bp —
ap|) — min(|b, — ayl,|br, — an|). Cymmupyem JBa oTBeTa U MOJSydYaeM, UTO OTBET pPaBeH
max(|b, — ay|, |bn — anl)-

IIpumep mmporpamMmmbi
Hwxke nipesicraBieno perenne Ha sizbike C-++

#include <iostream>
#include <cmath>

using namespace std;

int main() {
int av, ah, bv, bh;
cin >> av >> ah >> bv >> bh;
cout << max(abs(av - bv), abs(ah - bh)) << '\n';

3adaua 2.3.2. (2 6asna)

Oénop mepemen B 11 kaacce, u moarororka K KI'D — ero npuopureTHas 1eb B 9TOM
rOJIy.
CerojiHst OH y3HaJI, 9TO Takoe Macka mojcern, [P-ajgpec u ajgpec cetn. Ajpec cetn

[OJTy9aeTCst KaK MPUMEeHeHne nopa3padnot konstonkyuy (ormdeckast onepanus 1) k IP-
aJIpecy M MacCKe II0JICETH.

Hopaspadnas xousronkyus — ITPUMEHEHNE K COOTBETCTBYIOMINM OUTaM OIEePAIun JI0-
rudeckoro V. JIpyrumu cjioBaMu, €CJii COOTBETCTBYIOINE OUTHI PABHBI 1, PE3YIbTUPYIO-
Uil IBOUYHBIN pa3ps Oyiaer pasen 1, naatue 0.

[IpuMmenenue mopa3psIHOil KOHBIOHKIIMY K MacKe 1mojceTu u [P-ajipecy BBITVISJIAT TaK:

11111111.11111111.11111111.00000000 (255.255.255.0)
&
11000000.10101000.00000000.00000001 (192.168.0.1)

11000000.10101000.00000000.00000000 (192.168.0.0) <--- Azmpec ceTm

11



© W N O e W N

=
= o

Bam nana macka mnogcetu u n [P-ajapecos. Barmra 3ajata onpeaenTb CKOJIBKO pas3-
JIMYHBIX aJpeCOB CE€TU ITOJIy1INUTCs.

@dopmaT BXOJHBIX JAHHBIX

B nepBoit cTpoke BaM J1aHa Macka ceTu. Bo BTOpoii ¢cTpoKe JIaHO YHCJIa 1 — KOJIUIe-
crBo IP-azpecos (1 < n < 1000). Cuepytomue n cTpok cojepxkar IP-ajpeca.

(I)OpMaT BBIXOAHBIX JAaHHBIX
BBIBG,ZLI/ITG KOJIMIECTBO Pa3/IMYHbIX aJIpPeCOB CETHU.

IIpumepwvt

Ipumep Nel

CraHapTHBIN BBO/I
255.255.255.0

3

192.168.0.1
192.168.0.28
192.168.1.1

CraH/apTHBIN BBIBOJ
2

Pewernue

JlaBaitTe nipesicraBuM MacKy u [P-ajipeca Kak mpoctbie 32 OUTHBIE YHUCIa, YTOOBI ObLIO
yJI00HO ¢ HUMU PabOTATh.

TeHepb IIOJIYYHM BC€ BO3MO2KHBIE a/IpeCa CETU IIyTEM ﬁOpaSpﬂﬂHaﬂ KOHBIOHKIINA BCEX
[P-anpecos ¢ mackoii. /laJibie HyKHO yOpaTh OJIMHAKOBLIH ajpeca cetu. JlaBaiite orcop-
TUPYEM BCe IOJIy4uBIIeecs ajipeca ceTu. Jlajbiie He TPYJIHO HMOCUYUTATH CKOJIBKO OyjeT
Pa3IMIHBIX, TAK KaK OJNHAKOBBIE TEIEPh CTOATH JPYT 3a JIPYTOM.

ITpumep nporpamMmmel
Huxe npejicrasiieno perenne Ha si3bike C++

#include <iostream>
#include <wector>
#include <set>

using namespace std;

int address(int pl, int p2, int p3, int p4) {
int data = pl;

data <<= 8;
data |= p2;
data <<= 8;

12



12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

data [= p3;
data <<= 8;
data |= p4;
return data;

3

int read_ad() {
int ml, m2, m3, m4;
char c;
cin >> ml >> ¢ >> m2 >> ¢ >> m3 >> c >> m4;
return address(ml, m2, m3, m4);

set <int> s;

int main() {

int mask = read_ad();

int n;

cin >> n;

for (dnt 1 = 0; i < n; i++) {
int x = read_ad();
s.insert(mask & x);

}

cout << s.size();

return 0;

3adaua 2.3.3. (3 6asanra)

FOmbrit mosT Mapk xo4er BBITYCTUTH CBOil epBbIil cOOPHUK cTUXOTBOpeHuil. Kak BbI
3HaeTe, pudmMa — OJHA U3 BaXKHBIX JeTajeil yiroboro cruxorBoperus. I Mapk xouer,
9TOOBI BO BCEX €r0 CTUXAX COXpaHsIach pudMa; HO U3-3a HEJIOCTATKA OIbITa OH eIle He
HAYYUJICS OIPEJIENIATh, UMeeT JIn ero CTUXoTBopeHue pudmy. I BaM HEOOX0IMMO emy
MIOMOYb.

CruxorBopenne Mapka mpejicTaBseT u3 cedsi n HellepeceKarouXcs IeTBEPOCTUIIHIA.
Yereepocruime — 4 CTPOKH, COCTOSATINE U3 JJATUHCKUX OyKB 1 TpobesioB. C/1oBOM cauTa-
eTcsl TI0CJIe/IOBaTEIbHOCTDh OYKB, He uMelomas mpodesioB. JIBa cioBa nMeroT pudmy, eciau
He MeHee JIByX UX IOCJIEIHIX OyKB COBIIQIAiOT. JIBe cTpoku nMeroT pudmy, ecjim uxX mo-
caemaue ciaoBa pudmyiorcs. CymecTByer 3 criocoba 3ajianns pudmMbl B 4€TBEPOCTUIIIHE:

1. Ecin Hezasucumo pudmyrores crpokn Homepos (1, 2) u (3, 4).
2. Ecmm mesaBucumo pudmyrorcs crpokn Homepos (1, 3) u (2, 4).
3. Ecin mesaBucumo pudmyrores: crpoku Homepos (1, 4) u (2, 3).

N nmakowner, cTuxoTBopeHne pudMyeTcs, €CJu BCe €ro YeTBEPOCTHIbS PUPMYIOTCA
OJIHMM 1 TeM Ke criocobom. TTomyaus ctuxorBopenne Mapka, BaM HEOOXOMMO OTBETHUTD,
UMeeT JIH OHO pHuMY.

®dopmaT BXOJHBIX JAHHBIX

[TepBas CTPOKa BXOAHBIX JAHHBIX COJAEPKUT IEJI0€ YUCI0 k = 4 % n — KOJUIECTBO
crpok B cruxorBopernn Mapka (4 < k < 1000).

Jlasee ciiejiyeT CTUXOTBOPEHHE, B BHUJE k CTPOK, COCTOSIIUX W3 JIATHHCKUX OYKB U

13



po06esIoB (HU OJIHA CTPOKA He HAYMHAETCS U He OKAHIMBAeTCs pobesiom ). [lmnna KaxK1oi
crpokn He TnipeBbimaeT 1000 cmMBOJIOB.

®DopmMaT BBIXO/IHBIX JAaHHBIX
Heobxoumo BbiBecTn Yes, eciim CTUXOTBOpeHHE pudmyercs, a nnade — No.

IIpumepovt

IIpumep Nl

CraHgapTHbBII BBOJ,
4

If bees stay at home
Rain will soon come
If they fly away
Fine will be the day

CraHgapTHBI BBIBOJ,

Yes

IIpumep Ne2

CraHgapTHBIA BBOJ,
4

One two three

Let me see

I think about u

I like u

CrangapTHBI BBIBOJI
No

IIpumep Ne3

CraHgapTHBIA BBOJ
8

I want a tree

For shade and rest

I want a tree

Where birds can nest
So I planted

A green tree

You must see

Rest guaranteed

CraHJgapTHBIN BBIBOJI
No

14



Pewenue

JLnst Toro, 9T00bI MOHATH PUGPMYIOTCS JIH JIBE CTPOKU, HEOOXOIMMO BCEro JINIIb CPaB-
HUTHh Ha PABEHCTBO TI0 J[BA MMOCJIEIHUX CHMBOJIA CTPOKH(HE JIOJKHO ObITH 1pobesios). Te-
nepb MOXKHO JIjIS KazKJIOr0 TUIa, PUMMBI ITPOBEPUTD, MOJJECPKUBACTCI JIX OH B KaXKJIOM

© N O s W N

== e e
w N = O

14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

YETBEPOCTUIINU CTUXOTBOPEHUA.

ITpumep nporpaMmbl

Hwxke nipejsicraBiieno perenune Ha ga3bike Python3

k = int(input())

k=k// 4

def is_ryf(sl, s2):
if len(s1[-1]) < 2 or len(s2[-1]) < 2:

if

return False

(s1[-1]1[-2:]1 == s2[-1]1[-2:]1):

return True

return False

tl = True
t2 = True
t3 = True

for i in range(0, k):

s1 = input().split()
s2 = input().split()
s3 = input().split()
s4 = input().split()
if not(is_ryf(sl, s2) and is_ryf(s3, s4) and tl1):

if

if

tl = False

not(is_ryf(sl, s3) and is_ryf(s2, s4) and t2):

t2 = False

not(is_ryf(sl, s4) and is_ryf(s2, s3) and t3):

t3 = False

if t1 or t2 or t3:
print("Yes")

else:

print("No")

3adava 2.3.4. (4 6asnra)

Bawm JdaH HeBprO}K,ILeHHbIIL/'I TPpeyroJIbHUK U TO4YKa. Bama 3a/la4a COCTOUT B TOM, 4TOOBI
OIIPpEJCJINTDL IIEPUMETD BPI,ZLHMOfI JaCTU TpeyroJibHuKa 13 ,ZLaHHOIZ TOYKH.

lapanTupyercst, 9T0 TOYKa HAXOJIUTCH CTPOr'O BHE TPEYTOJILHUKA.
dopMmaT BXOAHBIX JaHHBIX

B neppoii crpoke Bam naHo 6 auces: (z1; y1), (T2; y2) u (x3; y3) — TouKM o6pasyorine
TPEyTOMBHAK COOTBETCTBEHHO.

15



Ha creayroreit cTpoke jjaHo 2 4ucjia — KOOPJAUHATHL TOYKA (T ).

Bce KoopJMHATELI TOUEK TeJble W He IPeBOCXOJAT 110 Mojy/o 10°.
@dopmaT BBIXOIHBIX JJAHHBIX

BbiBecTH OJ{HO YUCJIO: IEPUMETD BUJIUMON YacTH TPEYroJbHUKA U3 TOUKE (5 ).

OtBer GyeT 3acuuTaH, ecIu OH OTJIMYaeTCa OT MPAaBUIILHOTO He Gojee dem Ha 1076
OTHOCUTEJIHLHON M abOCOJIFOTHON ITOrPEITHOCTH].

IIpumepnt

IIpumep Nl

CraHaapTHBIA BBOJ,
011011

2 2

CraHgapTHBIN BBIBOJ
2.0000000000

IIpumep Ne2

CraHaapTHBIN BBO/I
011011

21

CraH/1apTHBIN BBIBOJ
1.0000000000

Hpumep N3

CraHapTHBIN BBO/I
000110

11

CrangapTHBI BBIBOJI
1.4142135624

Pewenue

Ecim mb1 3adukcupyemM Kakoii-HUOY/Ib OTPE30K TPEYTOJILHUKA, TO KOTJIa €ro Oy/Ier
Bujno 7 Jlormvawo, 4To ero Oymer BHUJIHO, €CJIM TOYKA, U3 KOTOPOH MBI CMOTPUM, HAXO-
JIUTCS TIO JIPYTYIO CTOPOHY IMPAMOi, 00Pa30BAHHOIN STUM OTPE3KOM, JIJIsi TPeThell TOUKH
TPEYTOJIbHUKA.

OcTa/Ioch HAYIUTHCSI TPOBEPATD, JIEXKAT JIU JIBE TOYKH 110 PA3HBIE CTOPOHBI OT ITPSIMOIA.
DTO MOXKHO JIeJIaTh € TOMOIIBIO JITHHBI BEKTOPHOTO TIpou3Beienusd. s yno0cTBa BBeIeM
obo3HaueHust: t1, ty, t3 — TOUKN TPEYTOJbHUKA, P — TOUKA, U3 KOTOPOil cmoTpuM. Bo3bMem
JUIMHY BEKTOPHOI'O IPOU3BEJIEHU €1 JIJId BEKTOPOB U3 TOYKHU ¢ B TOUKY lo U U3 t] B TOUKY
p. AHAJIOTUYIHO Cy JIJIT BEKTOPOB U3 TOUKHU t1 B TOUKY t9 U U3 t1 B TOUKY t3. Ecan 3nakm ¢
U Cy OTJIMYAIOTCS, TO STOT OTPE30K BUJIEH U3 TOYKU, U HYZKHO MPUOABUTH K OTBETY JITUHY
9TOT'0 OTPE3Ka.
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51
52
53
54
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56

Huxe npesicrasiieno perenne Ha s3bike C++

#include
#include
#include
#include

IIpumep mmporpamMmmbi

<iostream>
<iomanip>
<vector>
<cmath>

using namespace std;

typedef

struct P

};

Point operator-(Point &pl, Point &p2) {
return Point(p2.x - pl.x, p2.y - pl.y);

}

long long 11;

oint {
int x, y;
Point () {3}

Point(int x, int y)

sxx), vy {3

istream & operator >>(istream &is, Point &p) {

}

is >> p.x >> p.y;
return is;

ostream & operator <<(ostream &os, Point &p) {

}

11 crossproduct(Point const &pl, Point const &p2) {

3

int side(Point &pl, Point &p2, Point &p) {
11 cross = crossproduct(p2 - pl, p - pl);

}

double d

}

int main

os << p.x << kL P-V;
return os;

return (11)pl.x * p2.y - p2.x * pl.y;

if (cross == 0) return O;
if (cross > 0) return 1;
else return -1;

is(Point &pl, Point &p2) {

return sqrt(((double)p2.x - pl.x) * (p2.x - pl.x) +
((double)p2.y - pl.y) * (p2.y - pl.y));

O A

vector <Point> tri(3);

for (auto &i : tri) cin >> 1i;
Point p;

cin >> p;

double ans = 0;

for (int i = 0; i < 3; i++) {

if (side(trilil, tril(l + 1) % 3], p) *
side(tril[il, tril[(i + 1) % 31, tril(i + 2) % 3]) == -1)
ans += dis(trili], tril(i + 1) % 31);

17



cout << fixed << setprecision(15) << ans;
return O;

3adaua 2.3.5. (5 6aanos)

[Iporpammuct Vckanep yxke 14-e cyTKH OIS/ AIIIET TPOI'PAMMY, U BOT, HAKOHETI-
TO, BECh MPOEKT ObLT roTOB. OTHAKO, CKOMITMINPOBAB U 3AIlyCTUB IIPOIPAMMY, PE3y/IbTaT
BBITIOJTHEHNS OKa3aJsicsd He TaKUM, Kak oxKujas Vckanmep...

Uckangep — ONBITHBIN MPOIPAMMUCT, W JIJId yJI00CTBa OH Pas3/ie/InI MpOrpamMMy Ha
N UCXOJHBIX (PailyioB, KaxK/IbIil 13 KOTOPBIX MOT' HCIIOJIb30BaTh HEKOTOPBIE U3 OCTAJIHLHBIX
HCXOMHBIX (DaflIoB (/7T IPOCTOTHI OH MPOHYMepOBaJs (hailyibl MeJbIMU YUCJaMI OT 1 110
n). Tlocsie 3aBepirenust BBITOJHEHNs TIPOrpaMMbl VICKaHep TyT Ke 0CO3HAJ, B Kakux k
UCXOJHBIX (haitjiax JOomyIeHbl omuOKu. VcnpaBuB BCE, 9T0 HYKHO, TelEPb OCTAIACH TOJIb-
KO IePEKOMITHJIATNS, HO B IIOBTOPHOM KOMITHJIATINN HY2KJ/IAJIUCH HE TOJIBKO UCIIPABJICHHBIE
UCXOTHBIE (halIbl, HO U Te (hailjibl, KOTOPbIE HEITOCPEJICTBEHHO WJIM Yepe3 JApyrue (hailjibl
UCIIOIB3YIOT Kakue-aud0 (ailjibl 3 m3MeHEHHBIX.

Uckanjep — JIEHUBBII POrPAMMUCT, TOITOMY OH XO4YeT IePEKOMITMIMPOBATH KaK
MO2KHO MEHbIIIe UCXOIHBIX (haitiaoB. [flomorure eMy mocunTarhb KOJIMIECTBO TAKUX (DailIoB.

Bcenomunasi, uro Mckanjgep — ONBITHBIN TPOrPaMMUCT, MOYKHO MapaHTUPOBAHHO CKa-
3aTh, 9TO OH He JIOIYCTUJI CUTYAIUU, KOTJIa OJIMH U3 NCXOTHBIX (DailjIoB UCIOJIB3YeT CaMOT0O
cebst (HErmoCpeICTBEHHO W depe3 Jpyrue aiiiibr).

®dopmaT BXOJHBIX JTAHHBIX

B nepBoit crpoke 3asano nesoe quciao n (1 < n < 5000).

Hanee nayr n crpok. Kaxkas cieayiomas i-s1 CTpoKa HAUMHAETCS ¢ YUCIa P — KOJIU-
9YEeCTBO MCXOJHBIX (bailjioB, KOTOPbIE UCHOJB3YIoTCs B i-M daitine (0 < p < n — 1). Barem
CJICYIOT P PA3JIMIHBIX HEJbIX YUCes — HOMEpa UCXOAHBIX (hailjioB, KOTOPBIE MCIOIb3YIOT-
ca B i-M (aiie. Bee amea mosoKuTebHbIe U He IpeBocxoaar n. CyMMapHOe KOJIUIeCTBO
p 110 BCeM CTpOKaM He mpesbimaer 10°.

Barem 3a1aH0 1e10e qnciao k (1 < k < n). Crenyomasi cTpoka COJIEPKUT k pas/itd-
HBIX IIeJIBIX 4ncesl — Homepa ¢aiiioB, KoTophle ncinpasui Mceckangep. Bee amcia momoxu-
TeJbHbIE U HE IIPEBOCXOIAT 1.

®opmaT BBIXOIHBIX JTAaHHBIX

BreiBesiuTe 0JIHO 9MC/I0 — MUHUMAJIBHOE KOJUYECTBO (ail/ioB, TPEOYIOMINX TEPEKOM-
AT,

IIpumepwvt

IIpumep Nl

18
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CraHIapTHBIN BBO/I

CraHgapTHBIA BBIBOJ,
4

Pewenue

[IpencraBum 3aBucumocTu (aitoB Mex 1y coboit Kak opueHTupoBaHHbIil rpad. Bep-
IITUHA C HOMEPOM % OyJIeT COOTBETCTBOBATH (hailjly ¢ TAaKUM Ke HoMepoM. Eciii B Tekytnem
daiisie ¢ ucronb3lyercs daita 7, To jodaBiageM pebpo M3 BEPIIMHBI ¢ HOMEPOM j B Bep-
muHy ¢ HOMepoM ¢. Temephb paccMorTpuMm, Kakue n3 (ailjioB HaJI0 NepeKOMIEeTNPOBaTh:
3aIlyCTUM O0OXOJM B TUIYOMHY OT KaKJI0fl M3 k BEPIIMH, COOTBETCTBYIONINX U3MEHEHHBIM
daitam, u Oyaem momedaTs Bee BepinHbl Ha myTH. CraeraeM HEOOJIBITYIO OINTUMUA3AIIIIO:
He OyJjieM 3aIycKaTh 00X0/1 B ITyOUHY U3 Y Ke IOMEYEHHbBIX BepIrH. TakuMm obpa3om, KaK-
Jtast BepImHa Oysier noceriena ve 6ostee 1 paza. OTBeTOM Ha 331y SIBJISIETCS KOJIMIECTBO
MIOMEYEHHBIX B rpade BepIIH.

IIpumep mmporpamMmbi
Hwxke nipejicrasiieno perenne Ha g3bike Pythond

used = [];
v = [1;

def dfs(x):
used[x] = True
for i in range(len(v([x])):
to = int(v[x][i])
if used[to] == False:
dfs(to)

n = int(input())

v = [[] for i in range(n)]
used = [False] * n

for i in range(n)
p = input().split(Q);
for j in range(len(p))
pljl = int(p[jl) - 1
for j in range(1l, len(p)):
vIpl[jl].append(i);

k = int(input())

if k > O:
edit = input() .split()

19



for i in range(k):
edit[i] = int(edit[i]) - 1

for i in range(k):
dfs(edit[i])

ans = 0;

for i in range(n):
if used[i] == True:
ans = ans + 1;

print(ans);

Bropag nonbiTKa

3.1. Basauu no maremaTuke (9 KJacc)

3adava 3.1.1. (2 6asnra)

C 9mc/ioM MOXKHO TPOJIEIABATE 2 TUIA ONEPAIUN: onepalus A yMHOXKAET YUCIO HA
2, orteparusa B Boruntaer 3. Kak u3 11 npu oMoty 3Tux oreparuii oJiyauTb 25 3a Hau-

MeHbIIlee KOJMYeCTBO X0J0B? B oTBeT HamuImTe moc/e10BaTeIbHOCTD Onepaliuii (Hampu-
Mep nocienoBarenbHocTs oneparuii AAABBBBBBBBBBBBBBBBBBBBB 3a 24 xoa
JIOCTUTAET Pe3yJIbTaTa).

Pewenue

O6o3naunm M,, MHOXKECTBO UHCEJI, U3 KOTOPBIX MOXKHO IMOJIYIUTH 25 3a 1 XOJOB.
Torma My = {28}, My = {14,31}, M3 = {7,17,34}, ... Ha 7-om mare Bcrpedaem 11.

OTBer: BBABAAB

3adava 3.1.2. (4 baanra)
[Ipr KakOM HaMMeHbBIIIEM 3HAYEHUN HapaMeTpa k KOPHU ypaBHEHUsI
2?2+ (k-1 —k=0

VJIOBJIETBOPAIOT YCIOBHIO T3 + 13 = 5.

20



Pewenue
34 23 = (11 + x9)? — 21179 = (k — 1)* + 2k = 5. Orkyma k = £2.

OTBer: -2

3adava 3.1.3. (3 6asnra)

B semmykiom maruyronbauke ABCDE wussectho, auto AB = AE = 3, CD = 2,
BC =0,8, DE=1,2, /ABC = ZDFEA = 90°. Haitaure m0ma b 3TOro IsaTHyTOJIbHIKA.

Pewernue

Paszmenum maruyronmsauk Ha 3 Tpeyronbanka ABC, ADE u AC'D. Ilnoman nepBbIx
JIBYX TPEYTOJIBHUKOB HAXOJAATHCS 110 Y2Ke M3BECTHBIM JIAHHBIM, [TIOCKOJIbKY TPEYTOJbLHUKI
HPAMOYTOJIbHBIE, U M3BECTHO JBE X CTOPOHBI.

Croponbie AC' 1 AD TpeyroabHUKOB NMPSIMOYTJIBHBIX TpeyroabankoB ABC nu ADE
HAXOJIATCS TAKKe M0 YK€ M3BECTHLIM JAHHBIM. 3Hasg BCE TPU CTOPOHBI TPEYTOJbHUKA
ACD, MOKHO HANTH €ro IIOoa/Ib.

Ocranercs TOJIBKO CJIOXKHUTH IJIoIIaJan BCeX TPpeX TPEYIroJIbHUKOB.

OTBerT: 6

3adava 3.1.4. (3 6asnra)

HaTypaJIbHOG YUCJIO N HAa3bIBACTCA <«IIPUATHBIM», €CJIM OHO Y/JOBJIETBOPAET CJICIAYIO-
UM YCJIOBUAIM:

e cocrout u3 4 1udp;

e 1icpBad IUdpa paBHA TPETHEN;

e BTOpad IMUdpa paBHa YETBEPTOIl;

e n? JeUTCs Ha IpousBejieHue mudp 1.

Haiijiure cymmy BceX «IPUATHBIX> YUCEJI.

Pewenue

n =abab=ab-101, n%:(a-b-a-b) => n:ab. n.o.1.(101,ab) = 1 = ab: ab. Orcrona
nosygaeM, aro (10a + b) memurcsa va a, T.e. b:a. Hebospimmm mepebopoM HaXOMM BCe

suavenns ab : 11, 12, 15, 24, 36. CymMma Bcex «IIpusaTHbIX» unces pasHa (11 + 12 + 15 +
24 4 36) - 101.

OTBeTt: 9898
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3adava 3.1.5. (4 6asnra)

Haiiiure KommyaecTBO penrennii B Me/IbIX YUC/IaX YpaBHEHUS

1 N 1
z oy 2017
Pewenue
20172
YpaBuenune npuBoguTcs K Buiay y = 2017 + T Torma x — 2017 asasercsa
:L‘ p—

nesbiM slesureneM 20172, Takux sHadenuii mectn: £1, £2017, £20172. B kaxK/J0M ciiydae
MOJTyJaeM Iapy IeJIbIX PeIIeHnid.

OTBer: 6

3.2. Bazaun no maremaruke (10-11 kJjacc)

3adaua 3.2.1. (2 6aasa)

HaI';I,ZLI/ITe HaunMeEHbIIEE YUCJIO, KOTOPOE€ MOXKHO IIPpEJACTAaBUTL B BUJAE CyMMbI KBa/IpaTOB
HaTypaJIbHBIX 9YHCEJT ABYMA Pa3/IMIHBIMU crrocobaMu.

Pewenue

65 = 42 + 7% = 12 + 82. Ilepebupas Bce CyMMBI KBaJIPATOB, MEHBIINX 64, BERIACHIEM
MUHUMAJIbHOCTD.

OTBeT: 65

3adaua 3.2.2. (3 6baasa)

Haﬁ,HI/ITe SHaQY€HUE BbIPpazKC€HUA

[2v1-2-3+2-3-4+...+2016-2017 - 2018.

([x] — nmenasg gactp gucia x.)

Pewenue

1
1-2-34+2-3-44...+2016-2017-2018 = 1-2016-20172018-2019 = 4141845698256.

OcrajbpHOE BBIYHUCIAEM Ha KaJIbKYJIATOPE.

OTBeT: 4070304
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3adaua 3.2.3. (3 6asnra)

Ha xoopaunaTtHOil mmockoctr ormedenbl Toukn A(2;—1), B(3;1) u C(2017;4034).
Haiimure miomans Tpeyronpauka ABC.

Pewenue

IIycts O(0;0). Torma 1@{1; 2} 11 O?{Q()l?; 4034}. osromy momaas AABC pasaa
wirommam ANOAB.

OtrBer: 2.5

3adava 3.2.4. (3 6asnra)

O6o3naunM 7(n) KOJMIECTBO PA3IHIHLIX HATYPAJbHBIX jeauTeseil qucaa n, a o(n)
CYMMy Da3JIMIHBIX HATYPAJIbHBIX JeiuTeneii uncia n. Haiiaure 7(0(12)!).

Pewernue

o(12) = (14+2+4)-(1+3) =28, 281 = 2% .38 .56.74.112.132.17. 19 - 23,
7(281)=26-14-7-5-3-3-2-2.2,

OTBer: 917280

3adava 3.2.5. (4 6asnra)
Haiijiure Bce 3HaveHus napaMerpa p, TP KOTOPLIX YpaBHEHUE
272% 4+ (26 — 2p)z* + 16p® = 0

UMeeT TPU Pa3/IUIHbIX KOPHs, 00pa3yiolmx apudMeTHIecKyo mporpeccuio. B oTeer Ha-
MUITUTE CYMMY TOJIYI€HHBIX 3HAUEHUI.

Pewernue

[To Teopeme Buera jijisi KyOUvIecKOro MHOTOUJICHA:

26 — 2p
27

T1To + XT3 + w31 = 0

16p3

27

$1+ZL‘2—|—$3:—

T1XoX3 = —

B sty cucremy nobapisiem yciioBre apudpMeTHIeCcKOi IPOIrPeCcCun £1+T3 = 229 U HAXOINM
eJINHCTBEHHOE PeIleHNe.,

Otser: -0,5
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3.3. 3agaun o mHpopMaTHKe

3adava 3.3.1. (1 6aan)

Hukwnra paboraer Ha aBTOCTOAHKE. B €ro 00sg3aHHOCTH BXOIUT 3aIICh HOMEPOB BbE3-
JKAIOIINX MAIUH. JTO JIOBOJIBHO CKYJIHOE 3aHATHE U TMOTOMY HUKHTa permm onTuMu3m-
poBarh 3T0T 1porecc. OH xo4eT, YTOObI KOMIIBIOTED 00pabaTbiBajl N300paskeHne ¢ KaMephbl
1epel Bbe3/I0M B aBTOCTOSHKY M 3aluchbiBaj HoMepa. Hukura y:ke Hammcas codt, KOTo-
PbIit OOHAPYKUBAET Ha M300ParKEeHNN TI0C/IeI0BATEIbHOCTU U3 IIIECTH CUMBOJIOB; OCTAJIOCh
TOJILKO IIPOBEPSITh, ABJIFAETCS JIM JaHHas [I0C/Ie0BaTe/IbHOCTE HoMepoM. Ho m3-3a Toro,
uro Hukmra mocTosiHHO OTBJIEKAETCs Ha 3alliCh HOMEPOB, OH IPOCUT BAC O IOMOIIIN.

ABTOMOOUIIBHBI HOMED — CTPOKa U3 MIeCTU CUMBOJIOB. [lepBhIit cuMBOJT — 3ariaBHas
JlaTuHCKast OyKBa, j1ajee cienyeT 3 mudpbl, u MOCIe — JIBe 3arjiaBHbIe JTATHHCKUE OyKBHI.
Hanpuwmep, crpoka "P142EQ” sBisiercst HomepoMm. Bam Oyjier j1aHa cTpoKa, COCTOAIIAS U3
IIIECTU CUMBOJIOB, HEOOXOJIUMO OTBETHUTD, ABJISIETCA JIU CTPOKa aBTOMOOUILHBIM HOMEDPOM.

dopmaT BXOJHBIX JTAHHBIX

B equncTBEeHHO# CTPOKE HAXOAUTCSA CTPOKA U3 MIECTU CUMBOJIOB, COCTOSIIAs n3 1udp
1 3arJIaBHBIX JATUHCKUX OYKB.

®dopmaT BBIXOIHBIX JJAaHHBIX

Ecan crpoka gaBiigercss aBTOMOOMIBHBIM HOMEPOM, TO HEOOXOIMMO BBIBECTH Yes, B
nHoM cirydae — No.

IIpumepnvt

IIpumep Nl

CraHapTHBIN BBO/I
KO40LE

CraHgapTHBII BBIBOJ
Yes

IIpumep Ne2

CraHapTHBIN BBO/I
M3239L

CraHgapTHBII BBIBOJ
No

Pewenue

s Toro, 9Tobbl PEMUThL 331849y HEOOXOAUMO IPOBEPUTH, YTO Ha IMEPBOI M JIBYX
[OCJIEJIHUX TIO3UIUSIX CTPOKHU HaXoJATcs 3aryaBuble jaTunckue Oykeol (A’ < c < 7'); a
Mexk ity OykBamu Haxoauanck Tpu ducia (0 < ¢ <'9').[Jdag Toro, 9TobbI peIuTh 3a1aTy
HEOOXOAMMO IIPOBEPHUTH, ITO Ha MEPBOM M JABYX HMOCICIHUX IIO3UIUAX CTPOKHA HAXOIATCS
sarsaBuble Jaruackue Oyksol ((A' < e < 7).
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IIpumep mmporpamMmmbi
Huxe npesicrasieno perenne Ha s3bike C++

#include <iostream>
#include <string>

using namespace std;

bool is_dig(char c¢) {
if ('0' <= c¢c && c <= '9') {
return true;
}

return false;

3

bool is_let(char c) {
if (A" <= c¢c && c <= 'Z2") {
return true;

}

return false;
}
int main() {

string s;

cin >> s;

if (is_let(s[0]) && is_dig(s[1]) && is_dig(s[2])
&% is_dig(s[3]) && is_let(s[4]) && is_let(s[5])) {
cout << "Yes\n";
} else {
cout << "No\n";

3

3adaua 3.3.2. (1 6aan)

Crynent /enuc gacto nporyauBaer cBou napbl B yauBepcurere. Cerojas, Korjaa le-
HUC TPUINET B JeKAHAT, OH y3HAJI, 9YTO HYKHO 38 KayKJYI0 IPOIYIIEHHYIO ITapy HaIucaTh
O00bSICHUTEJIHHYIO.

Jlenucy Bbljiaan oJinH OJIAHK JIJIsT HAITUCAHUA 00bsCHUTEbHON. KMy HYyKHO clenaTh
ele N KOIuii JaHHoro OJjiaHka. st 3Toro B ero pacuopsizkeHun ecThb JBa Kcepokca. Ilep-
BBIIT KCEPOKC TPATUT Ha KOIMMPOBAHKE OIHOTO JIUCTA OIHY CEKYHJLY, & BTOPOIl — JIBE CEKYH-
Je1. Kommio MOXKHO JiejlaTh KaK ¢ OpUIMHAJIA, TaK U ¢ Konun. JIeHnc MOKeT MCI0JIb30BaTh
oba Kcepokca omgHOoBpeMeHHO. OupemennTe, KaKoe MIHIMAJILHOE BpeMst HeoOxommmo le-
HUCY JIJIs TIOJIYIEeHUS 1 KON 00bACHUTEIHLHOIA.

®opmMaT BXOJHBIX JJAHHBIX
B euHCTBEHHOI CTPOKE JaHO0 dmcyio n — HeobxoumMoe uunco kormit (1 < n < 1000).
®@opMaT BBIXOJAHBIX JaHHBIX

BreiBesiuTe 0/IHO YNCIO — MUHUMAJIHLHOE BPEMs B CEKYHJaX, HEOOXOIUMOE JIJIsd TIOJTY-
YeHUs N KOIIUH.
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IIpumepwvt

IIpumep Nel

CraHaapTHBIA BBOJ,

2

CranagapTHBIN BBIBOJ
2

IIpumep Ne2

CraHaapTHBIA BBOJ,

5

CraHgapTHBIN BBIBOJ
4t

Pewenue

NznavaabHo HyXKHO CKOIMMPOBATH OJUH SK3EMILIAD, YTOOBI OJJHOBPEMEHHO KOIUPO-
BaTh Ha 0boux Kcepokcax. [locje aToro mjis medaTu Tpex 3K3eMILIAPOB HEOOXOIUMO 2
muHyTHL [lomygaercs, aro s nedarn n — 1 Konuit Heobxo Mo 3aTparuthb (n—1)//3 %2
MUHYT B cjaydae, eciiu n — 1 genurcd na 3. B ciaydae octarka or JieJieHUs Ha 3, PABHOMY
k, HeOOXOIMMO JIOMIOJTHUTEILHO TOTPATUTh k MuHYT. Takum obpa3om, utorosas hopmysia
BBIDIAINT, Kak 1 + (n—1)//3 %2+ (n — 1)%3.

ITpumep nmporpaMmbl
Huxxe npesicrasiieno pertenne Ha g3bike C++

#include <iostream>
using namespace std;

int main() {
int n;
cin >> n;
cout << 1 + (mn-1) /3% 2+ (n- 1) % 3<< "\n";

3adaua 3.3.3. (3 baana)

Ceronins Punat na ypoke y3HaJ npo HOByIo buToByio oneparuio — XOR nByx uucert.
Hamomunm, uro XOR unn Uckmogaromum VJIV, HasbiBaeTcst OMHAPHASsT OIEpaIiisi, KOTO-
pas IpuMeHseTcd K KaXKJI0# mape OUTOB, CTOAIINX HA OJUHAKOBBIX ITO3UIUAX B JIBOMYHBIX
MpeJICTABIeHUAX YHCeSl TaK, 9TO, eCJIi OUTHl PABHBI, TO B Pe3yJbTaTe Ha 3TON MO3UIUN
crout 0, ecnu ke 6uThl pasymaabl, To 1. Hanpumep, 3 XOR 5 = 6, notomy uto 319 =
0115, 519 = 1015, mo3TOMY TIOC/IE TPUMEHEHUST OIIEPAIIY BTOPOIl U TPETUii OUT CTAHOBATCS
paBHbIME 1, a nepBbIil OuT — 0, TakuM odpazoM nosaydaercda 1105 = 61p.
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Yuurensb jnan Punary MaccuB pasjMydHbIX YUCEJT U MOIMPOCUJ HAIMCATH MACCUB, B
KOTOPOM BCe 9HCJIa PA3IUIHBI U HET HU OJHOTO YHC/Ia U3 MaCCUBA, KOTOPBIN JIAJI YIUTE/Ib.
[Ipu srom, arobbr XOR Beex uncen B maccuBe Punarta O6bu1 paBen XOR Bcex umcen B
MACCUBE YIUTEJIS.

(DOpMaT BXOAHDBIX JAaHHBIX

B nepgoii cTpoke JaHO IMCI0 N — KOJIMYECTBO 3JEMEHTOB B Maccube yunrens (1 <
n < 10°).

Bo BTOpOii cpoke mano n uucen a; — saeMenthl Maccuba (0 < a; < 2%0).

lapanTupyercs, aro XOR Bcex a; He pasen 0.
®@opmaT BBIXOIHBIX JAHHBIX

BI)IBQ,ZLI/ITG QJIeMeHTa Balller'o MaCCHuBa, 9TOOBI BCE YMCJIa B BallleM MAacCHUBE U MAaCCUBE
ydqurejid OT/InYaJIuCh.

Bcee umciia Bammero maccupa b; JI0JIKHBI HaxoauThes B npomeskyTke (0 < b; < 2%0).
KoimdecTBo 3/1eMeHTOB He JIOIKHO IpeBocxoanTh 107,
IIpumepwvt

Ipumep Nel

CraHgapTHBIA BBOJ,

1

27

CranagapTHBI BBIBOJ
21 14

IIpumep Ne2

CraHgapTHBIA BBO/,
2

56

CranagapTHBIN BBIBOJ
7 4

LIpumep N3

CraHgapTHBIA BBOJ,
3

124

CrangapTHBI BBIBOJ
5398

IIpumep N
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12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

CraHIapTHBIN BBO/I

3

351

CrangapTHBI BBIBOJI
10 9 6 2

Pewernue

Crout moaymMarh 0 TOM, Kakast JJIMHA MacCuBa HaM Hy:KkHa. JlaBaiiTe momyMaem, MOK-
HO JIX 9TO cJiesiaTh ¢ ojiHuM 3aeMeHToM ! Bosemem = XOR a,. Torma namr orseT n ectb
9TOT X, HO OH MOXKET OBbITh B MaCCHBE yUIUTEJId.

MozkHo st 9TO crenarh U3 JABYX daemeHToB ! Jlapaiite mepebepem umcio ¢. Torma
BTOPBIM [ucoM J10:KHO ObITh ¢ XOR. x. Ecian uncio ¢ n unciao ¢+ XOR x #e Obutu B
MAaCCHBE y9IUTE Isl, TO MBI HAILJIA OTBET.

JlaBaiiTe mmoryMmaeT 3a CKOJIbKO UTepaIuii 3aBEPITUTCS UK, €CJIN TPOCTO TIepednupaTh
i yBesmauBast Ha 1. A MUK 3aBepmmTcesa He OoJibie, YeM 3a 2 - n + 1 urepammii. [Toromy
9TO BCe 4nciia paszdouBaiorcd Ha mapbl ¢ 1 ¢ XOR x. Beero n sjieMeHTOB MOTYT HOKPBITD
He 6ojiee n map, MO3TOMY 2 - 1. YUCEJ ¢ MOT'YT He TOI0NTH.

IIpumep mmporpamMmmbi
Hixke npencrapiero perenne Ha si3bike C++

#include <iostream>
#include <wector>
#include <set>

using namespace std;

set <int> s;

bool contains(int n) {

return s.find(n) !'= s.end();
}
int main() {
int n;
cin >> n;

int now = O;
vector <int> v(n);
for (auto &i : v) {

cin >> i;
s.insert(i);
now = 1i;
}
for (int i = 0; ; i++) {
if (i '= (4 ~ now) && 'contains(i) && 'contains(i ~ now)) {
cout << i << ' ' << (i T now) << '\n';
return 0O;
}
}
return 0O;
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3adava 3.3.4. (5 6asr08)

Azar yKe o9eHb JaBHO OTIbIXaeT Ha ocTpoBax. CeromHst OH PEII, YTO XOUeT Iepe-
Oparbcd Ha JIPYToit ocTpoB. Bee ocTpoBa MpoHyMEpOBaHbI e/ ILIMU YrcIaMi. Kakue-To u3
OCTPOBOB coeIMHeHbl MocTaMu. Ho BOT He3a/1aua, KaKue-To U3 OCTPOBOB YIILIH IO, BOLY U
[OITacTh Ha HUX HUKAaK HeJb3d. A3ar ceifidac HaXOIUTCS HA OCTPOBE C HOMEPOM U U XOYeT
IIOIIACTh Ha OCTPOB ¢ HOMEpPOM . Bailla 3a/iaua mpoBEepUTh, CMOXKET JIK OH 9TO CAEaTh.

CI)opmaT BXOJHDBIX JaHHDBIX

B nepsoit crpoke copepxurest 4 wmcia: n, m, v, u u (1 < n < 1000,0 < m <
5000,1 < v,u < n). KommdecrBo ocTpoBOB, KOJMYECTBO MOCTOB, HOMED OCTPOBA, Ha
KOTOPOM HaxonuTcst A3aT, 1 HOMep OCTPOBa, Ha KOTOPBIN OH XOYeT TOIACTh.

Cremyrompye m CTPOK OINUCHLIBAIOT MOCTBI. KazKiasd cTpoKa CONEp:KUT 2 ducia: a, b
(1 < a,b < n). Mocr mexy ocrpoBamu ¢ HOMepaMmu a u b coorBercTBerHo. [lo MocTy
MOKHO IIOIIACTh C OCTPOBa a Ha b, TaK U ¢ ocTpoBa b Ha a.

Canenyromas crpoka cogepzkut oguo uncio k (0 < k < n). KosmdectBo ocTpoBos,
KOTOpBIE 3aTOHYJIN.

Crenyromas crpoka cofepxkut k aucen ¢; (1 < ¢; < n) — HOMepa 3aTOHYBIIUX
ocTpoBOB. l'apanTupyercs, 9To OCTpOBa u 1 v He 3aToiuieHbl. Ken k pasuo 0, To nannas
CTPOKa OTCYTCTBYET.

CI)opMaT BBIXOAHBIX JAaHHDBIX

Ecnu MmoxkHO 100paThes 0T OCTPOBa v 70 OCTPOBA U, HE IMOCEIasi 3aTOIIEHHBIE OCT-
poBa, T0 HeoOxomMo BhiBecTn YES, B nnom ciydae — NO.

IIpumepwvt

IIpumep Nl

CranaapTHBIN BBO/
4 14
2

4
1
23
3 4
13
1
2

CraHgapTHBI BBIBOJ,
YES

IIpumep Ne2

29



© W N O e W N

T I N N N o T T S S S S
N 90 R W@ N R O © N U A W N~ O

CraHIapTHBIN BBO/I
615
2
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3
CraHgapTHBII BBIBOJ
NO

Pewenue

Hasaiite mpumennm usBecTHbI asropursm noucka B riyouny(DFS). Byxem xpanuts
MaccuB used[i], Tiae OyaeM crodTh 1, ecim Mbl OBLIM Ha OCTPOBE C HOMEPOM i, WJIH OH
3aroruie, u 0, ecji Mbl TaM He OBLIN.

Nznagaabno momeTuM Bce 3aTOIJIEHHBIE OCTpoBa B MaccuBe used kak 1. [Torom 3a-
nycrum DFS ot octpoBa, B koTopom crout A3ar u OyjieM MbITaATbCs MOMACTh HA OCTPOB,
€ KOTOPBIM MbI CBSI3aHBI MOCTOM, HO MbI He OBLTH Ha HEM, W OH He 3aToruieH. FKcim taku
00pa3oM MbI CMOKEM TIONACTh Ha OCTPOB u, To oTBeT YES, nrade NO.

ITpumep nporpaMmbl
Huzke npencrasiieno pemnrenne Ha sa3bike C++

#include <iostream>
#include <wector>

using namespace std;
int const MAX = (int)1le5;
bool used[MAX];

void dfs(int v, vector < vector <int> > &vv) {
used[v] = true;
for (auto i : wv[v]) {
if (used[i]) continue;
dfs(i, vv);

}

int main() {
int n, m, a, b;
cin >> n >> m >> a >> b;
--a; --b;
vector < vector <int> > vv(n);
for (int i = 0; i < m; i++) {

int £, t;
cin >> f >> t;
i -t

vv[£f].push_back(t);
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39
40

vv[t].push_back(f);
}
int k;
cin >> k;
for (int i = 0; i < k; i++) {
int x;
cin >> x;
used[x - 1] = true;
}
dfs(a, vv);
used[b] 7 cout << "YES\n" : cout << "NO\n";
return O;

3adava 3.3.5. (5 6asno8)

Ha npsimoit ormedeno n Todek. Hy2KHO coeIMHUTD HEKOTOPbIE TOYKH OTPE3KAMU OJIH-
HaKOBOH JIJIMHBI, 9TOOBI MOXKHO OBLIO I10 OTPe3KaM JONTH OT IIePBOil TOUKHU JI0 ITOC/IETHEI],
HPpUIEM MOYKHO HCIIOJIb30BaTh He OoJiee k oTpe3koB. Cpejin BceX TaKUX JJIMH OTPE3KOB
TpebyeTcss BIBECTU MUHUMAJIHHYIO.

®dopmaT BXOJHBIX JAHHBIX
B nepBoii crpoke 3ajanbl esibie unciaa n u k (2 <n <2500, 1 <k<n-—1).
Ha ciiemyrorieit cTpoke B BO3pacTaloeM MOPSIKE 3a/laHbl 1 pa3JInIHbIX HEOTPHUIA-
TeJIHBIX TEJIBIX YUCeNI, KayKj10e n3 KOTophiX He mpesocxoauT 100 000.
®dopmMaT BBIXOIHBIX JJAaHHBIX
BriBeuTe o1HO 11€710€ YNCJIO — OTBET Ha 33/1a4y.
IIpumepwvt

IIpumep Nel

CraHgapTHBIA BBOJ,
53

12345
CranagapTHBI BBIBOJI
2

IIpumep Ne2

CraHgapTHBIA BBO/

9 3

1345789 10 13
CraH/apTHBIN BBIBOJ
4
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Pewenue

[Tepebupaem Bce BOZMOXKHBIE JIJIMHBI OTPE3KA: OTPE30K JJINHON PABHON PACCTOSHIIO
OT IIepBOI TOYKHU JO BTOPOI, OT MEPBOil TOYKM JI0 TpeTbeil m T.J1. L KaxK10ro Takoro
oTpe3Ka TpoOyeM COeJMHUTH HEKOTOPbIe TOYKU: HAUYUHAEM C MEPBOI TOYKU U ITPOBEPIEM,
CYIIECTBYET JIM TOYKA Ha IMO3UINHU, PABHOU CyMMe KOOPJMHATHI TEKYIIeil TOYKU U JIJIN-
HBI PAaCCMAaTPUBAEMOI'0 OTPe3Ka. ey Takoil TOUKM He CYIIECTBYET, TO COEIMHUTH TOYKHI
OTPE3KOM TeKYIIlel JINHBI HEBO3MOXKHO, NHa4e [IePeXOUM K TOUYKe, CyIeCTBOBAHUE KOTO-
poit MbI nipoBepsiin. Eciin TakuM 06pa3oM MbI CMOTJIN JOUTH JI0 TIOCAEHEl TOYKHU, U TIPU
9TOM OBILJIO MCIIOJIb30BAHO He OoJjiee k OTPE3KOB, TO TEKYIAsl JTUHA U sIBJISIETCS OTBETOM.

ITpumep nporpamMmmsl
Huxxe npejicrasiieno pertenne Ha s3bike Python3

A = input().split(Q);
n = int(A[0]);
k = int(A[1]);
x = input() .split();

for i in range(n)
x[i] = int(x[i]);

for i in range(1l, n)

len = int(x[i]) - int(x[0]);
cnt = 0;

now = x[0];

while (now != x[n - 1])

now += len;
if now not in x:
cnt = -1;
break;
cnt = cnt + 1;
if cnt !'= -1 and cnt <= k
print(len);
break;

Tperbda nonniTKa

4.1. Bagauu o maremaruke (9 Kjacc)

3adava 4.1.1. (2 bananra)

Nwmeercs 4 mormapHO pa3IUYHBIX TI0 BeCy KaMHel U JIByXJalledHble BeChl 6€3 rupb. 3a
OJHO B3BCIIMBAHNAEC MOXKHO ITOJIOZKUTDH IO KaMHIO Ha KaKIyIo U3 Yall U y3HaThb KaKON n3
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KaMHell 60J1ee TsizKeJIblii. 3a KaKoe HauMeHbIIIee YIC/I0 B3BEITUBAHUA MOXKHO YIIOPSIIOYNTh
KaMHH 110 BO3PACTAHUIO?!

Pewenue

[Iycts mmeroTcss KamMuu Becamu a, b, ¢, d. Eciam B3BemmBaTh Bce mapbl KaMHEH, TO
nmostyantest 6 B3BemuBaHuii. Hasmo mpeickasaTh pe3yabTaT OJHOTO B3BEINBAHUS W HAM
He TPHUJETCs ero copepinaTh. BapemmBaem a ¢ b u ¢ ¢ d. Ilyctb a u ¢ okaxkyTcs 6ojiee
TazkeabiMu. Elie 3a 0/iHO B3BeluBaHUe W3 HUX BbiOepem Oosiee Tskenblit. Torga sTor
KaMeHb He HaJI0 B3BEIINBATHL ¢ Oojiee JIErKUM W3 JPYroil mapbl KaMmHedl (OYeBHJIHO OH
TSKeIei ).

OTBer: 5

3adavwa 4.1.2. (2 6anana)

Yemy paBen HaubOJIbIIHI 0OIIMil jlestuTe b mapbl dncen 7808809 u 71823917

Pewenue
Ucnonbsyem anroputm EBKnma.

OTBeT: 2677

3adava 4.1.3. (3 6asnra)

Tpu reneparopa TaKTOBOI YaCTOTHI HAYMHAIOT BBhIPAOATHIBATDH UMITYILCHI OJHOBPE-
MeHHO. VIHTepBasbl MeXly WMITYyJIbCAMU COCTABIsIOT 4/3 cekyH/bl, 5/3 CeKyHIbl u 2
ceKyHIbl cooTBeTcTBeHHO. COBNABIME BO BPEMEHH MMITYJIbChl HaK/IajbBaorcs (obpada-
TBIBAIOTCS KOMIIbIOTEpOM 3a o/uH). CKOJIbKO TakToB Oyjer obpaborano 3a 1 munyTy?
(ITepBblit UMITYJIBC TAKXKE CUUTACTCS. )

Pewenue

[Tepsorit renepaTop BbipaboraeT 45 umiryibcos, Bropoit — 36, Tpernit — 30. Ho mbr
MIOCYNUTAJIM COBIIQIAONINE HECKOJIBKO Pa3: MOMAapHO COBIAJIAIONINE 110 JIBa pa3a, BCe TPHU
COBIIQJICHUS 10 TPU pasa. ¥y IEePBOTrO U BTOPOr0 MeHEPATOPa COBIAJICHIE UMITYIbCOB KazK-
Jpie 20/3 ceKyHJIbl, Y TIEPBOTO M TPETHEro — KazKJble 4 CEKYHJIbI, Y BTOPOTO M TPETHETO
— kaxple 10 cexkynm. Torma momapraoe coBmajienne nMIyI6coB 9 + 15 + 6 pasz. B sty
CyMMy TPOWHOE COBITaJIeHHe BOILIO 3 pa3a. Bce Tpum mmirysbca cosiajaoT 60 : %—0 =3
pasza. OOIree KOJIMIECTBO UMITY/IHCOB 38 MUHYTY PaBHO:

45+364+30—(9+15+6)+3 =84

OTBer: 85
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3adaua 4.1.4. (4 6aana)

Tpebdyerca BoiOpars 4 kpyra ¢ nudpamu 2, 0, 1 u 7 Ha pUCyHKe HUMXKE TakK, YTOOBI
Kpyr ¢ 1mudpoii 2 kacajca kpyra ¢ 0, a kpyr ¢ 0 xKacayicsa Kpyra ¢ 1, Kpyr ¢ 1 Kacajcsg
kpyra ¢ 7. CKOJIbKO CIOCODOB 3TO ¢/Ie1aTh !

Pewernue

Paccmorpum kpyru ¢ 1. Ecsim 6pars 1 u3 yryioBoro kpyra, To K HeEMy OT 2 BeJeT
TOJIKO 1 IIyTh ¥ OT HEro MOXKHO POUTH K 7 poBHO 3 criocobamu. Takux Kpyros ¢ 1 poBHO
6, mosToMy Beero myTeit uepes yriosbie 1 posuo 18. Eciu ke 6pars kpyru ¢ 1 na cepejiute
CTOPOHBI IIECTUYTOJbHUKA, TO K HEMY OT 2 MOXKHO IIOIIacTh 4Yepe3 2 HyJINKa, a OT Hero K
7 MOKHO TIpoiiTn ToxKe 2 criocobamu. Takux 1myreit Bcero 6 - 2 - 2 = 24.

OTBerT: 42

3adaua 4.1.5. (4 6aasa)

W3 oj1HOI TOYKM OKPY2KHOCTH ITPOBEJICHBI JIBe XOp/ibl jiyiunoit 9 u 17. Haitiure pajanyc
OKPYKHOCTH, €CJIN PACCTOSAHIAE MEXKJIy CepeIMHAMA XOP/I PAaBHO 5.

Pewenue

Paccrosinne Mexxry Jpyrumu KOHIAMHU 3THX Xopj paBHo 10 (1o Teopeme o cpejiHeit
quaun). Terepb HAJO BBISCHATH PAyC OKPY?KHOCTH, OIMCAHHONW BOKPYT TPEYrOJIhHU-

abe
PR

ka co croponamu 9, 10, 17. Ero moxkHO BbIgcHUTH 110 dopmynam R =
Vp(p = a)(p —b)(p — o).

Otrsert: 10,625
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4.2. Bagauu no maremaruke (10-11 kuacc)

3adava 4.2.1. (2 6aana)

Nwmeercs 5 mormapHO pa3IUYHBIX IO BeCy KaMHel U JByXJalledHble BeCchl 6€3 rupb. 3a
OJHO B3BCIIMBAHNAC MOXKHO ITOJIOKUTDH 110 KaMHIO Ha KaKJAyIO0 U3 Yall U y3HaThb KaKON W3
KaMHell 60Jiee TsizKeJIblil. 3a KaKoe HauMeHbIIlee YICJI0 B3BEITUBAHUI MOYKHO YIOPSI0UNTH
KAMHU 10 BO3PACTAHUIO !

Pewenue

[TycTe Beca nammux KaMueil paBHbI a, b, ¢, d, e. [lepBbIMU JIByMsT B3BEIITUBAHUSME CPaB-
HuBaeM napsl (a,b) u (¢, d). He ymassisg obHOCTH MOYKHO CUATATh, YTOOBI @ > b u ¢ > d.
Tperbum B3BemUBaHUEM cpaBHUBaeM Hapy (a,c¢). He ymasss obiHOCTH MOKHO CIATATH,
910 @ > ¢ > d m a > b. 3a cienyronue 2 B3BeNINBaHUsI BCTAB/IIEM KaMeHb € B IEI0Y-
Ky a > ¢ > d. A Tak Kak MBI €Ile 3HaeM, 9TO ¢ > b, TO 3a IOC/IeIHIe 2 B3BENTNBAHUS
BCTaBJIsieM b B HAITy MMOJIyYEHHYIO IETIOUKY.

OTBer: 7

3adaua 4.2.2. (2 6asna)

[Ipu kakom HambOOJIBIIEM N HA MIAXMATHOHN JOCKE MOYKHO PACCTaBUTL N UEPHBIX U N
OeJIBIX KOpOoJIeil TaK, 9T0ObI YEpPHBIE He OMin OesIbiX, a Oejble — JYEPHBIX !

Pewenue

['pynma 6es1bIx KopoJieit OT rpyIiibl YepHbIX KOPOJIeil JT0/IKHA ObITh OT/Ie/IeHa TT0JIOCOM
MyCTBIX KJETOK. Kcym mojioca B 8 MyCcThIX KJIETOK, TO B OJIHOW M3 4acTeil He Oosiee 24
Kopouteit. /I mostocer B 10 KI€eTOK TPpUMED CTPOUTCST HECJIOZKHO:

6|06|6|0 q ||y
6|06|6|0 99| 9
6|06|6|6 9| 9|y
6|66 9| 49|y
6|66 q|9|q
66|06 99|99
6|60 g9 | 9|y
6|60 g9 | a9

OTBert: 27

3adaua 4.2.3. (3 6asnra)
K gucny 2017 npunuimmre cjieBa U clipaBa II0 OJHON Irdpe TakK, YTOOBI 0Ty IYeHHOe
IecTU3HavYHOe 9ncao Jenuioch Ha 31. Kakue gmcna nosmygmmics? B orBer mamumunre

CYMMY TaKUX YHUCEJI.
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Pewenue

a2017b = 100000a + 20170 + b = 25a + b — 11 = 0 (mod 31). Orkyna b = 6a + 11
(mod 31). [Moxcrasmsia Bee mudpst ot 1 10 9 BMecTo a nHaxomum b. Ham mogoiiayr a = 4,
b=4una=9,0b=23.

OTBet: 1340347

3adaua 4.2.4. (4 6aana)

PacemarpuBarorcest BceBO3MOXKHBIe paccrosthust or Toukn A(28;13) mo Touek napabo-
abl y = x?. Haiiaure cpeiu nux Kpartdaiiimee. B oTBer 3anmmmre KBaJpaT 3TOrO PaccTo-
AHUS.

Pewenue

[ycrs M (x;2%). Beesem dynknmio f(z) = AM? = (v — 28)% + (22 — 13)? = 2* —
25x% — 567 + 282 4 132. Tpebyerca naiitun naumenbiee suadenue f(z). Ona gocruraercs B
toukax Munnmyma. f(z) = 4z — 50z — 56 = 2(x — 4)(22* + 8 + 7) UMeeT eIMHCTBEHHYTO
TouKy MuHUMYMa = = 4. f(4) = 576 + 9 = 585.

OTBeT: 585

3adaua 4.2.5. (4 6aana)

B okpyxkuoctu mnposenennl xopabl AC' u BD, nepecekaroriuecs B ToUke F, mpuyueMm
KacaTebHas K OKPYKHOCTH, ITPOXO/Isias depe3 Touky A, mapastensra BD. 3BectHo,
aro CD : ED =4 : 3, Saape = 72. Haitaure momaas Tpeyroabanka ABC.

Pewenue

[Ipsimast, mpoxoagmast yepe3 A mepreHanKy/IsipHO KacaTeIbHOM, TPOXOIUT Yepe3 MEHTP
okpyxkHocTu. OHa 2Ke NepIeHuKY/IsipHa Xopjae BD, ciieioBaTe/IbHO, JICJTUT €€ ITOIOJIaM.
Tpeyrosbuuk ABD pasuobeapennsiii. Vcmonb3ys TeopeMy 0 BIIICAHHOM yIJIe BBbIICHSIEM
CIIPABEJJINBOCTD CJIEJIYIONIUX PABEHCTB:

LACD = /ZABD = ZADB = ZACB.
N3 sTux paBeHCTB 0YEBUJIHO CJIEAYIOT MOJI00US TPEYTOJIHLHUKOB:

ANABC ~ AAEB ~ ADCE.

5 AB_CD 4
TKyJa I10JIyd9aeM AE = DE = 3
Saapc  (AB\? 16
Saaps  \NAE) — 9°

OTBet: 128
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4.3. 3agaan 1o nHdopMaTIKe

3adava 4.3.1. (1 6aan)

IOHOl\ly TI/HVIypy HPAaBUTCsA PUCOBATH YETHIPEXYT'OJIbHUKU C 3aJaHHBIMHA JIJINMHAMW CTO-
pon. JIJTuHbBI /71 CTOPOH OH MPUYMBIBACT CaM, U TIOCJIE STOr0 HAYMHAET pucoBaTh. Hemas-
HO Ha YPOKe MaTeMaTUKU OH Y3HAJI, UTO HE BCEIJIa U3 IIPUIYMaHHbIX CTOPOH MOYKHO IOJTY-
YUTh 9eThIPEeXyTobHUK. U Tenepn, 4To0bI He TepsATh BpeMenu, TuMyp xodeT ObITh yBEpEH,
9TO II0 ero 3aJdyMaHHBbIM JJIMHaM MO2KHO ITOCTPOUTBL YE€TBIPEXYI'OJIbHUK. 3& IIOMOIIIBIO B
9TOM BOIIPOCE OH OOPAIAcTCd K BaM.

TI/IMyp JaCT BaM IJIMHBI 9€ThIpeX CTOPOH. H€O6XO,ZLI/IMO OolpeaeJIMTb, BOSMOXKHO JIN
IIOCTPOUT U3 3aJaHHBIX CTOPOH Y€ThIPEXYI'OJIbHUK.

(I)OpMaT BXOJHDBIX JaHHDBIX

B e,ZLI/IHCTBeHHOIU/I CTPOKE BXOJHbLIX JaHHbIX HAXOJAUTCA YeThIPpEe HEJIbIX ITOJIO2KUTEJIbHBIX
qncia, pasjeaeHubix nmpoodeaom. Kaxkaoe qucio we mpesocxoaunt 10000.

®opmaT BBIXOHBIX JTaHHBIX

Ecan u3 3a/1aHABIX JJTIH CTOPOH MOYKHO TOCTPOUTH Y€TBIPEXYTOIBHUK, TO HEOOXOINMO
BbIBecTH Yes, B mHOM ciydae — No.

IIpumepwvt

IIpumep Nl

CraHgapTHBIA BBOJ,
2132

CraHgapTHBI BBIBOJ,

Yes

IIpumep Ne2

CranaapTHBIN BBO/J
4 10 3 2
CraHapTHBIN BBIBOJ
No

Pewerue

Heobxoumoe u j1ocTaTovHOe yCIOBUE JIJisi TIOCTPOEHNE YeThIPEXyroJIbHUKA C 33 1aH-
HBIME CTOPOHAMM — JJTMHA MAKCUMAaJIbHON CTOPOHBI JIOJIZKHA OBITH CTPOTO MEHBIINE CYMMBbI
Tpex ocTajabHbIX. Hampumep, eciin a - MaKCUMAaJIbHAsT CTOPOHA, TO YCJIOBUE BBITJISIAT, KaK
a<b+c+d. (b,c,d— ocrasbHble CTOPOHBI Y€THIPEXYTOJBHIKA).
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IIpumep mmporpamMmmbi

Hike npencraBieno perenne Ha si3bike C++

#include <tostream>

#include <vector>
#include <algorithm>

using namespace std;

int main() {

vector <int> lines(4);

for (int i = 0; i < 4; i++) {
cin >> lines[i];

}

sort(lines.begin(), lines.end());

if (lines[0] + lines[1] + lines[2] > lines[3]) {
cout << "Yes\n";

} else {
cout << "No\n";

}

3adaua 4.3.2. (2 6aana)

s

[EPEIUCKH JIBYX JPY3eil:
Bacst, mpuser! He Mor ObI ThI MHE TTOMOYE?
[Ipuser, Hacta! /la, koredaro.

4l roToB/IIOCH K OJHOI OJIUMIINAJIE 110 MPOIPAMMUPOBAHUIO M PEIIUIa HEMHOTO
o/IrOTOBUTHCsI. He Mor ObI ThI /1aTh MHE KaKyIO-HUOY/Ib 3a/1a9KYy !

Bes npobsiem! Bor yenoBust: mana crpoka Sy. Kaxkjias cieyromast cTpoka, moJry-
JaeTcd J100aBIeHueM B KOHEIL K TIPE/IBIIYIIEN CTPOKE CaMOTO YaCTO BCTPEYAIOIIETO
cuMBOJIa 31O crpokn. Hajto Hafitu ctpoky Si. OTBETOB MOXKeT OBITH HECKOJIhb-
KO, TI03TOMY HAJI0 BBIBECTH JIEKCUKOIPAMDUIECKN MUHUMATIBLHYIO CTPOKY U3 BCEX
BO3MOZKHBIX.

Xoporrto, cracubo 6oJbIoe!

[Tomorure Hacre pemuts 3a1a1y, KoTopyio eit gaa Bacs.

q)opmaT BXOJHDBIX JaHHDBIX

B nepsoit cTpoke 3ajiaHbl Tie/ibie mosiokuTebHbe ancia n u k (1 < n < 1000, 1 <
k < 1000).

Ha cnenyroreit crpoke 3ajiaHa cTpoka Sy, COCTOAIIAas U3 1 CTPOYHBIX OyKB JIATHH-
CKOro ajipaBHUTA.

(I)OpMaT BBIXOAHBIX JAaHHBIX

BruiBeiure jtekcukorpaduiecku MUHIMAJIBHYIO CTPOKY Sj.
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KommenTapun

OjHa cTpoKa JIeKCHKOTrpaduIecKn MeHbIIe JIPYTOii, eC/IN CYIEeCTBYET TaKasl TO3UITHS
M, ITO CUMBOJI IIEPBOI CTPOKM HA IO3UIAU 1, MEHbIIIE CUMBOJIa, BTOPOIl CTPOKHM HA TOM
2Ke TIO3UINH, a MepBbIe M — 1 CUMBOJIBI JIBYX CTPOK COBITQIAIOT.

IIpumepwvt

IIpumep Nl

CTaH,z(apTHbe/'I BBOJI
51
abcdc

CraHn/apTHBIN BBIBOJ

abcdcc

IIpumep Ne2

CraHapTHBIN BBO/I
4 2
baab

CraHgapTHBII BBIBOJ

baabaa

Pewenue

OueBuIHO, YTO €CJIU MBI B KOHEI[ CTPOKHU JIOOABUM CaMBIl YACTO BCTPEYIAIONIHIICS CHM-
BOJI B HEM, TO U B CJIEJIYIONIUX CTPOKAX OH TaKKe OY/JET CAMBIM YaCTO BCTPEUYAIONIAMCS.
[TosToMy oTBETOM SIBJISIETCS MCXOJIHAsT CTPOKa Sy, K KOTOPO# B KOHEIl k pa3 MpHImcaH
CaMBIil 9aCTO BCTPEYAIONINICSA CUMBOJI B HEM. YTOOBI IOJTyYUTh JIEKCUKOTPAOUIECKN MU-
HUMaJILHYIO CTPOKY B OTBETE, HY?KHO CPEJIM CaMbIX JaCTO BCTPEYAIOIIIXCS CUMBOJIOB B S
BBIOPATH TOT CUMBOJI, KOTOPBIil paHbIlle BCero uier B ajdanure.

IIpumep mmporpamMmbi
Hwxke nipesicrasieno perenue Ha s3bike Pythond

A = input().split(Q);
n = int(A[0]);

k = int(A[1]);

s = input();

cnt = [0] * 26;

for i in range(n)
cnt[ord(s[i]) - 97] = cntlord(s[i]) - 97] + 1;

mx = 0;
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for i in range(26)
if (ent[i] > cnt[mx])
mx = i;

for i in range(k)
s = s + chr(97 + mx);

print(s);

3adava 4.3.3. (3 6asnra)

@epmep 110 nMeHH APTEM CEroiHsT PEIII 03eJIeHUTh CBOi cajl. [l ymobersa mpe-
CTaBUM, 9TO caJl ApreMa mpeJcTaBisgeT cobOil JeKapTOBY IJIOCKOCTD, IJle Ha IEeJIBIX KO-
OpJIMHATAX OH MTOCAJIMIT PO3BI.

YT100B! 1IBETOK paciiBesl HeOOXOIMMO €ro I0JNBaTh, II09TOMY OH ITOCTaBUJI JIBE I10JIM-
BaJIKM, KOTOPBIE MOJIUBAIOT BCE PO3BI B OIPEJICTIEHHOM PaJIIYCe.

[Tocste okazayioch, 9TO HEKOTOPBIE PO3bI MOJUBAIOTCSA ¢ ODOUX YCTpOWCTB. Apremy
CTaJIO MHTEPECHO, CKOJIBKO TAKUX PO3, HO TaK KakK I10JIe OYeHb OOJIBIIOE, TO OH HMOIIPOCHUT
BaC MIOMOYb €eMy.

dopmaT BXOJHBIX JAHHBIX
[lepBast CTPOKa COJEPKUT TPH HesbIX Heabix unciaa zl, yl, r1 (=10 < z1,yl <
10%,0 < 71 < 10%) — KoopMHATHI IEHTPa HepBOii HOMMBAIKA 1 eé PaJUyC JeicTBH.
Bo BTopoii B anasiorndnoM ¢gopMaTe KOOPJAUHATHI U PAJIMYC BTOPOI TIOJIMBAJIKY.
dopMaT BBIXOIHBIX JAHHBIX
BriseiuTe KOmm4uecTBO po3, KOTOPbLIE TIOJMBAIOTCS C JIBYX ITOJTUBAJIOK.
ITpumepovt

IIpumep Nl

CranapTHBIN BBO/I
005

223

CraHapTHBIN BBIBOJ
26

Pewernue

[Tepebepem ommy m3 KoopauHat. Haiiem 1esble KoOpInHATHI, KOTOPbIE TPUHAIEIKAT
EPBOIl OKPYZKHOCTH Ha KOOP/MHATE, KOTOPYIO MbI epebupaeM. Obo3HaunM ux 3a lq, 1.
AHaJIOrm9IHO cie/1aeM It BTOPOi OKPYXKHOCTH 1 0003HAYMM 3a lo, 1o, [IpubaBuM K orBeTy
KOJIMIECTBO IEJIBIX KOODAMHAT B IIEPECEUeHUN ITUX OTPE3KOB [, 71 U lg, To.
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YH100B! HANTH KOODMHATEI MOKHO BOCIIOJIB30BATHCST OMHAPHBIM [OMCKOM HJIN K€ Pe-
IIUTH ypaBHEHIE OKPYKHOCTH, TJie OyIeT OjiHa HEN3BECTHASI, OTHAKO HYKHO OYIeT XOPOIIIO
OKDYIVINTE JI0 TeJbIX KoopauHaT. OT 9Toro u Oymer 3aBUCETh CJIO0KHOCTD BAIIErO Pellie-
must. O(N) — maa ypasuenwe n O(NlogN) — mis 6unnoncka, riue N — pasHoCTb MEXK Ly
MaKCUMaJIbHON M MUHUMAJILHON KOOPAUHATOMN.

ITpumep nporpaMmbl
Huxxe npejicrasiieno pertenne Ha s3bike Python3

from math import sqrt

def calc(m, x0, x, r):
returnm * m <=r *r - (x - x0) * (x - x0)

def get_y(x0, yO, r, x):
1=-1

_r=1r + 2
while _r - _1 > 1:
m=(1+_r) // 2
ifm*m<=r *r - (x - x0) * (x - x0):
1l =m
else:
r=nm

return _1

x1, y1, r1l = map(int, input().split())
x2, y2, r2 = map(int, input().split())
ans = 0
for x in range(xl-r1l, xl+ri+1):
if x > x2 + r2 or x < x2 - r2:
continue

y11 = int(yl - sqrt(rl *x 2 - (x1 - x) **x 2)) - 10
while ((y1l - y1) *x 2 + (x1 - x) ** 2) > rl *x 2:
yil += 1

ylh = int(yl + sqrt(rl ** 2 - (x1 - x) ** 2)) + 10
while ((ylh - y1) ** 2 + (x1 - x) ** 2) > rl *x 2:
yih -= 1

y21 = int(y2 - sqrt(r2 ** 2 - (x2 - x) ** 2)) - 10
while ((y21 - y2) ** 2 + (x2 - x) ** 2) > r2 **x 2:
y2l += 1

y2h = int(y2 + sqrt(r2 ** 2 - (x2 - x) ** 2)) + 10
while ((y2h - y2) ** 2 + (x2 - x) ** 2) > r2 ** 2:
y2h = 1
if not (ylh < y21 or y2h < y11):
# print ((y1l, yih), (y2l, y2h))
# print(z, abs(maz(y1l, y2l) - min(ylh, y2h)) + 1)
ans += abs(max(y1l, y21) - min(ylh, y2h)) + 1

print (ans)
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3adaua 4.3.4. (4 6aana)

[ena odenb MOC/IYIMIHBINA U YMHBII MaJIeHbKUN MajabanK. Kak m Bce jeTu OoH JIIoOUT
UrpaTh B KyOUKM, HO 9aCTO €My B T'OJIOBY IPUXOJIAT CJIOXKHBIE MaTeMaTHIECKUEe (POPMYITbI
UJIM HEIPOCThIe 3aja4un. BoT 1 B 9TOT pa3, Korja OH pacKJajIbiBajl KyOUKM, TO IIPUTyMaJl
OYeHb WHTEPECHYIO 38/1a4y.

On Havas BBIK/IQJIbIBATH KYOUKHU B psiji JauHHONW n. [Ipmdyem BbICcOTA Ha 1-OM MecTe
psa cocTaBigeT a; KyOMKoB. TyT OH M 3ajaJics BOIIPOCOM: KaKOe MUHUMAaJIbHOE KOJIU-
YeCTBO KyOMKOB HAJIO IEPEJIOKUThH, YTOOBI BCE BBICOTHI CTAJM PaBHBI. KyOMKum MOXKHO
HEePEKJIa/IbIBATH TOJIBLKO Ha COCEHUE MECTa, TO €CTh, €CJIN Mbl B3sJIH KyOUK C psijia HOMEP
J, TO MOKHO TIOJIOKUTH €ro Ha pgj HoMmep J + 1 uianm j — 1, ecoin Takue CyIiecTBYIOT.

dopmaT BXOJHBIX JAHHBIX

I[TepBast cTpoKa cojepzKuT oo 1ejoe ynciao n (1 < n < 10°) — KoJauuercBo psijion
n3 KyOUKOB, KOTOpbIe BbLIOXKMI ['eHa.

Bo Bropoii crpoke pano n gucena a;(0 < a; < 106) — KOJIMYIECTBO KYOUKOB B 1-M
HOMeEpe psJia.

®opmaT BBIXOIHBIX JTAaHHBIX

BriBeure MUHIMAIBHO KOJIMYECTBO TIEPEKJIAIBLIBAHNI, KOTOPOE HEOOXOIUMO C/Ie/IaTh
[ere, 9T00OBI BCe BBICOTHI CTAJIM PaBHBI, eciin ['eHa HEe CMOXKET BBLICTPOUTDH TAKOW psiJl U3
KyOMKOB, BbIBeIUTE — 1.

IIpumepwvt

Ipumep Nel

CraHIapTHBIN BBO/I
4

2123
CrangapTHBI BBIBOJ
2

IIpumep Ne2

CraHgapTHBIA BBOJ,
5

23456
CraHgapTHBIN BBIBOJ
10

Pewenue

. _ 1 n _
[ocunTaem KommdecTBO KyOMKOB B KaxkIoM pamy: h = = - > 7" a;. Iycrs df = 0 —
KOJIMYECTBO JIMIITHIX KyOHKOB Ha npedukce(oTpuraTebHOe U0, eCn KyOUKOB He XBa-

taer). Temepb pacemarpuBaeM KaxKkiblit paj ot 1 1o n, df = df +(a;—h) — HOBag pasHuIA
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KybukoB. B kaxkoit urepanuu K orsery npubasisiercs |df| — ecyin y Hac nepen3ObITOK
KyOUKOB, B JTIOOOM CJIydae OHU MEPEeiIyT Jasblie, nHade KYOUKU ¢ KOHIA JIOJI?KHBI OYIyT
IIepedTH B HAYaJIo.

ITpumep nmporpaMmbl
Huzke nipesncrasiieno pemnrenne Ha sa3bike C++

#include <iostream>
#include <wector>

using namespace std;

int main() {

int n;

long long sum = 0;

cin >> n;

vector<int> a(n);

for (int i = 0; 1 < n; i++) {
cin >> alil;
sum += al[i];

}

if (sum % n !'= 0) {
cout << -1 << '"\n';
return O;

}

long long k = sum / n;

long long ans = O;

int j = 0;

for (int i = 0; i < n; i++) {
if (alil >= k) {

continue;
}
while (ali] !'= k) {
while (j < n && alj] <= k) {

Jjtts
3
int t = min(k - alil, al[j]l - k);
aljl -= t;
a[i] += t;

ans += t * abs(i - j);

3

cout << ans << '\n';

3adaua 4.3.5. (5 6aanos)

B kpymHoit KoMIanum 1o CO3aHUI0 TTPOrPAMMHOIO 00DECIIeUYeHUsT HAXOIUTCs N CEPBe-
poB. OHU COEMHSIOTCS CEThIO C TIOMOIIBIO M TTPOBOJIOB. [IpoBojI coeunsieT jiBa cepsepa
MEZKJTy CODOIA.

Cepsepa A u B nHaxoisiTcs B OTHOI JIOKAJILHOI CeTH, €CJIU CUTHAJ OT cepBepa A MoxkeT
1o pabovunM MIPOBOJAM JIONTH JI0 cepBepa B, BO3MOXKHO ITPOXO/Isd TIPU 3TOM Yepe3 IIpoMe-
JKyTO4YHBIE cepBepa. ey cepBep MOXKET COEJIMHUTHCS TOJILKO C CODOOM, TO CIUTAECTCS, UTO
OH caM TI0 cebe MpeJICTaB/IAgeT JJOKAJIbHYIO CETh.
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B naramenTpe KOMIIAaHUY HOSBUJINCH I'PBI3YHBI, KOTOPBIE HAYaJIN II€perphl3aTh IIPOBO-
na. [Toka Barmm HaapHUK MoeXaJl 38 OTIYTUBATEISAMI IPHI3YHOB, BaM IOPYIUIN ITOCIYUTATH
MOJIYU€eHHBIH yIepd KoMnannu. Bam HY?>KHO OTBETHTB, CKOJIBKO BCETO JIOKAJIBHBIX ceTeil
B KOMITQHUN BO3HUKAJIO IIOCJIE BBIBEIACHUSA KazK/IOIO IIPOBOAA U3 CTPOL.

®dopmaT BXOJHBIX JAHHBIX

B nepsoii crpoke BBoguTCA Tesoe uucyo n (2 < n < 3 - 10°) - Kom4ecTBo cepBepos
B KOMIIQHUMU.

Bo BTopoii crpoke BeouTes nestoe uncio m (1 < m < 3-10°) - KosmuecTBo MpoBoJIoB.

B cregyromux m cTpokax BBOAATCS Hapbl pasandHbix uucesn a,b (1 < a,b < n)
HOMEpa CEPBEPOB, KOTOPHIE COEJIMHSAET ¢-BbIif ITPOBOJI.

B cienytomnieit crpoke BBoguTes uncsio ¢ (1 < ¢ < m) KoamaecTBo 000PBaHHBIX IIPO-
BO/IOB.

B cirestyrornieit ¢cTpoke BBOIUTCS ¢ PA3/JIUIHBIX YUCE/T — HOMEpa 000PBaHHBIX KabeJIeid.
Bce HoMepa pas3mdHbl 1 UIYT B XPOHOJOTTIECKOM MTOPSIKE.

CI)opMaT BbIXOAHBIX JAHHDBIX

BBIBG,ZLI/ITG q 4duceJi, KOJIM49eCTBO pPa3JIMYHbIX JIOKAJIbHbBIX ceTell 1ocye BbIBEJICHUA M3
CTpO4 CJICAYIOIETO IIPOBOAA.

KomMmmenTapun

[IepBbIit TpuMep: TOC/IE yJIaJeHUs IEPBOTO MIPOBOJIA BCE KOMIILIOTEPHI BCE €Ille HAXO-
aared B ool cetu. [locse ymamenuss BToporo nmpoBojia, ceTh pa30uBaeTcs Ha JBe YaCTH:
KOMIIBIOTEPHI 1,3 1 KOMITBIOTED 2.

IIpumepnvt

IIpumep Nl

CraHgapTHBIA BBOJ

=N RN P WWw
w

2
CraHgapTHBI BBIBOJ,
12

IIpumep Ne2
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CraHIapTHBIN BBO/I
4

W, PP, m,w
NN

CraH/1apTHBIN BBIBOJ
2

Pewenue

HasaiiTe pemarsh ob6paTHyto 3ajady: IPOBO/a He 0OPBIBAIOT, 8 YMHAT(UIEM 10 3aIpo-
caMm B obpaTHOM TIopsiike). Tak Kak 3ampocos nopgaka 10°, Hajo ymerb GbICTPo 06be -
HSITh JIB€ JIOKaJIbHbIE ceTu. Jjist 9TOro MOXKHO MCIIOJIb30BaTh CTPYKTYPY JAHHBIX CHCTEMa,
HEIIEPeCEKAOIINXCST MHOYKECTB, KOTOpasl II03BOJIAET 0O0bEIMHUTH JBa MHOXKECTBO 38 BPEMSI
O(logn). Ilyctb m3HAYAIBHO HE OJMH KOMIIBIOTED HE COEMHEH C JPYTHM, TO €CTh BCEro
n JIOKaJbHBIX ceTeit. [Iporecc coemHeHns IByX KOMIIBIOTEPOB: €CJIH JBa KOMIIbIOTEPA JIe-
JKAT B PA3HBIX JIOKAJIbHBIX CeTsIX (pa3Hble MHOJKECTBA), TO KOJUIECTBO CeTeil yMEeHbITHTCSA
1 MbI OObEeIMHIM JIBa MHOXKECTBa, MHaYe OHO OCTAHETCS TAKUM JKe.

Bosbmem Bee 1iesibie IpoBo/ia(KOTOphIe He TIOBEPTaIiCh XaKePCKOil aTake) n 06bein-
HUM UMW HaIll KOMIbIOTEPHI. KoJmaecTBO JIOKAIbHBIX ceTeil moce o0beInHeHnst OyaeT
paBHO OTBETY IIOCJe Tocye Heil xakepekoir araku. Jlajee uaem B 0OpaTHOM TOpSIJIKE 110
aTakaM 1 O0bEIUHSIEM CETH.

ITpumep nporpamMmmel
Huxe npesicrasiieno perenne Ha s3bike C++

#include <bits/stdc++.h>

using namespace std;

typedef 1long long 11;

typedef unsigned long long ull;
int inf_int=1e8;

11 inf_11=1e18;

typedef pair<int,int> pii;
typedef pair<1ll,11> pll;

const double pi=3.1415926535898;

const int MAXN=3eb5+10;

int parent [MAXN];
int rank[MAXN];
int find_parent(int v) {
if (v==parent[v]) {
return v;
}
return parent[v]=find_parent (parent[v]);

}

bool union_set(int a,int b) {
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}

a=find_parent(a);
b=find_parent (b) ;
if(a'=b) {
if (rank[a] <rank[b])
swap(a,b) ;
else if(rank[a]l==rank[b])
++rank[a] ;
parent [bl=a;
return true;
}

return false;

int x[MAXN],y[MAXN];
char used[MAXN];

int a[MAXN];

int ans[MAXN];

void solve()

{

3

int n,m,q;

scanf ("%d",&n) ;

scanf ("%d",&m) ;

for(int i=1;i<=m;++i) {
scanf ("%d %d",&x[i],&y[i]);

}

scanf ("%d",&q) ;

for(int i=1;i<=q;++i) {
scanf ("%d",&ali]);
used[a[i]l]=1;

}

for(int i=1;i<=n;++1i)
parent[i]=1;

int cur=n;

for(int i=1;i<=m;++i) {
if (lused[i]) {

cur-=union_set (x[i],y[i]);

}

}

for(int i=q;i>=1;--i) {
ans[i]=cur;
cur-=union_set(x[al[i]],y[alil]l);

}

for(int i=1;i<=q;++i) {
printf("%d ",ans[i]);

}

int main()

{

int t=1;

while(t--)
solve();

return 0O;
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