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3apava A. YcnosHocTu [2 cekyHAbl, 256 merabainT]

YCI0BHYIO BEPOATHOCTH MOXKHO ITPOJIEMOHCTPUPOBATEH Ha MPUMeEpe NTPAJTHHBIX KyOMKoB. Ka-
KOBa yCJOBHAsS BEPOSITHOCTD, YTO Ha JBYX (CTAHJAPTHBIX) KYOUKAX BBIIAJIO 12 IpU yCIOBUU, UTO
KaK MUHUMYM Ha OJTHOM U3 HUX BbITAjI0 67

YuBUTEIbHBIM 00pa30M, OTBET PaBEH 11—1, IIOCKOJIBKY 13 36 PaBHOBEPOSATHBIX NCXOJI0B Opoca-
HUs JIBYyX KyOMKOB 11 mMeroT XoTs Obl OJIHY IECTEPKY, U TOJIbKO 1 U3 HUX nMmeeT cymmy 12.

Pemmre 0600ménnyto 3agady. Ilycts Ob1mn GporIeHbl 7 NTPATBHBIX KOCTel, KaxKaasd U3 KOTO-
PBIX MTOKa3bIBAET JII0O0E YHCJIO OT 1 710 M ¢ paBHOI BEPOSATHOCTHIO.

Kaxkosa ycjioBHast BEpOSATHOCTD, YTO CyMMa HYUCET Ha KOCTSX OOJIbINE WJIM PABHA S, IIPU YCJIO-

BuUM, 9TO KaK MUHUMYM Ha O,ZLHOfI KOCTH BBIIIAJIO YHUCJIO U7

dopmaT BXOAHbIX AAHHbIX

Bo BxojnHOoM aiie cojepKaTcd 9uciaa n, m, v 1 § — KOJUYIeCcTBO KocTeil, 4ncso rpaHeil Ha
KasKJIOH M3 HUX, U3BECTHOE BhbIaBIIee 3HaYeHue u keaaeMag cymma (1 < n,m < 50; 1 < v < m;
1 <s<nm).

MopMaT BbIXOAHbIX AAaHHbIX

BI:;IBG,ZLI/ITQ HCKOMYIO YCJIOBHYIO BEPOATHOCTDL C TOIYHOCTBIO HE XYy2KE 1079.

Mpumepnbl
CTaHIAPTHHE BBOJ CTaHIAPTHHR BHBOL,
266 12 0.090909090909091
2666 1.000000000000000
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3apava B. KpacHoe n 4épHoe [2 cekyHabl, 256 merabainT]

Ber urpaere B urpy mo CJeAyIONMMM IpaBUIaM: Bbl OepéTe KOOIy U3 7 KPACHBIX U b 49ép-
HBIX KapT, IepeMelnBaeTe e€, Iocje 9ero OTKphIBaeTe KapThl 0 ofHOM. Korga BbI OTKpBIBaeTe
KpacHYIO KapTy, BbI IIOJIydaeTe OYKO, KOTJla OTKPbIBaeTe YEPHYIO — TepsieTe. B mporiecce Urpbl
BAIll CYET MOXKET CTaTh OTPUIATEIbHBIM. B J11000ii MOMeHT (B TOM 4ucC/ie, eIlé He OTKPbIB [EPBYIO
KapTy) Bbl MOYKETE IPEKPATUTh UTPY, ¥ TOTJA Balll TEKYIUHA CUYET CTaHeT OKOHUYATeThHbIM. Ka-
KOBO MaTeMaTHYeCKOe OXKHUJAHUE BaIero OKOHYATETBHOI'O CYETa, €CJIU KOJI0/Ia OBLIO IepeMeliana
HJIeasIbHO (BCe TIePEeCTAHOBKU KapT PABHOBEPOSITHBI), & Bbl UI'PAETe OMTUMAJIBHO?

dopmaT BXOAHbIX AAHHbIX
Bo BxogaOM daiine comepzxkarcs nsa ancaa r u b (0 < r b < 5000).
MDopMaT BbIXOAHbIX AAHHbIX

BI)IBG,ZLI/ITG MaTeMaTHU4YIE€CKOE OXKHNJaHNEe OKOHYaTE/JIbHOI'O CUETa UI'PLBI IIpU OIITUMAJIBHOM’ CTpa-
Teruu ¢ abCOTIOTHON MJIM OTHOCHTE/ILHOM MmorpenHocTsio ne Gotee 1077,

Mpumepsbl
CTaH,ILapTHI:IfI BBOL, CTaH,ZI;ap'I'HBIf;I BHIBO[,
07 0.0000000000
40 4.0000000000
51 4.1666666667
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3apava C. BombGbl [2 cekyHabl, 256 merabaiiT]

JluBepCUOHHBIN OTPsT, BBIMOJHII 33/ aHNe U 3aJI0XKWI OOMObI HA TEPPUTOPHUH TPOTHBHUKA.
Teneps Hy:KHO HallTH MaTOXKU/IaHIE KOJIUIECTBA YHIITOKEHHBIX BPayKeCKNX IOHUTOB.

Teppuropust TPOTUBHUKA IPEJICTAB/IET COOOI KJIeT4aToe IoJjie, Ha KOTOPOM PACIIOJIOXKEHbI
BpakecKue OTpsiibl. KaK/Iblit OTPsi/i BHICTPOEH AKKYPATHBIM IPIMOYTOJILHUKOM CO CTOPOHAMU
apaJsIe IbHBIMUA OCSIM KOOPAWHAT. [IPSMOYTOIbHUKY HE MEePeceKaroTcs MexK 1y coboit. B kaxkmoit
KJIETKE IPAMOYTOJbHIKA CTOUT MO OJHOMY IOHHATY. BoMOBI 00J1a/Ta10T OTPSICAIONIEN MOTIIBIO U MO-
Iy YHUYTOXKHUTH BCE IOHUTHI IPOTUBHUKA Ha OJIHOI JIMHUU ¢ OOMOOIT: BEPTUKAJIHHON WU TOPH30H-
TaJILHOI, HO He 0benx. K HecuacThio, 00OMOBI N3rOTOBJIEHBI BPYYHYIO HEOIILITHBIMU CIIEIIUATUCTAMU,
[09TOMY CKa3aTh KAaK TOYHO B30PBETCs KaxKjasi bomba (1a U B30pBETCs JiH) 3apaHee HEeBO3MOXK-
Ho. JIs Kark 10t OOMOBI M3BECTHBI J[Ba YHUC/A: P; — BEPOATHOCTH TOPU3OHTAIBHOIO B3PHIBA, Py —
BEPOATHOCTH BepTHKaIbHoro B3pbiBa. C BeposTHocThio 100% — p1 — pe 60oMba He B30pBETCs BOBCE.

Bce 60MOBI ycTaHOB/IEHBI CHAPYKU BpParxKeCKuX oTpsaoB. [0 JJaHHOMY ONUCAHUIO BParKeCKUX
OTPSAJIOB U YCTAHOBJIEHHBIX OOMO BaM HYKHO BBIMHUCJIUTH MaTOXKUJAHUE YHCJIa YHIITOKEHHBIX
IOHUTOB.

dopmaT BXOAHbIX AAHHbIX

B nepBoii crpoke janbl JBa 1esbix unciaa N, M — 9ucio BpaykecKux OTpsijIoB u O0MO, COOT-
sercreenno (1 < N, M < 10°).

B caemxytomux N cTpokax COJIEPKUTCS ONKMCAHUE BPAXKECKUX OTPSAJIOB, 110 OJIHOMY B CTPOKE.
Kazkprit orpsa onucbiBaeTCsd 9eThIPbMs TEJBIMI YUCTIAMU X1, Y1, T2, Y2: KOOPJIUHATHI TPOTUBO-
[IOJIOZKHBIX YIJIOB MPSIMOYTOJIbHUKA (21 < T2, Y1 < Ya2).

B crenyromux M cTpokax coJepKUTCs omucanne 6oMoO, 1o oJHoMY B cTpoke. Kaxkias 6oM0Oa
OIMCHIBAETCS YEThIPbMs IEJBIMU YUCIAME T, Y, P1, P2: KOOPJAUMHATH OOMOBI U HEOTPUIIATE/bHbIE
BEPOSITHOCTH B3PBIBOB B TIporieHTax (p; + p2 < 100).

Bce KoopauHATEI O MO0 He mpesocxomat 10

CDopmaT BbIXOAHbIX OAHHbIX

B eJMHCTBEHHO} CTPOKE BBIBEIUTE OTBET ¢ aOCOJIOTHOH HJIM OTHOCHTEILHON HOTPEHIHOCTHIO
He Gosbire 1077,

Mpumepsbl

CTaHIAPTHHA BBOJ CTaHIAPTHHN BHBOL,
11 0.9900000000
-1 -111
33 33

9.0000000000
55

100 O
0 100

4.9800000000

o N
N O

30 60
50 40

D= WO NDNO - O
D 2O W NDO N N W
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3apaya D. OkctomopoH [4 cekyHabl, 256 merabaiiT]

JlaHbl TpU KBaJIpaTHBIE MATPHUIIBI OJUHAKOBOTO pasmepa. lIpoBepbTe, UTO TpeThs MaTpuia
SIBJISIETCsI [TPOU3BEJIEHIEM IepBOiil Ha BTOPYIO (B TakoM mopsijke!).

dopmaT BXOAHbIX AAaHHbIX

Bxommoit daiiyi cocTouT U3 0JIHOrO MJIM HECKOJLKUX TECTOBBIX MPUMEPOB. KarK Iblil TeCTOBDI
npuMep HaumHaercsi ¢ ojHoro umciaa N — pasmepa marpur (1 < N < 500). dasee ciemyer
OIMCAHKE TPEX MaTPHIl, KaxKIasd MaTpuUIla omuckiBaeTcd N cTpokamu 1o N HeJIbIX 9hceT KazK1asi.
Bce uncia Bo Bxoanoro daitne ne npepocxoaar 107, Maitn 3aBepmaerca npuMepom ¢ N = 0, ero
obpabaTbiBaTh He TpedyeTcs.

CDopmaT BbIXOAHbIX OAHHbIX

Brisenure YES, ecsim TpeTbsl MaTpuIlla sBJISIETCS ITPOU3BEJeHNEM IepBoil Ha BTOpyio, n NO B
IIPOTUBHOM CJIydae.

Mpumepsbl
CTaHIAPTHHA BBOJ CTaHIAPTHHN BHBOL,

2 YES
10 NO
01

10

01

10

01

2

10

01

10

01

10

00

0
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3apava E. Kaptbl [4 cekyHabl, 256 merabainT]

Paccemorpum crrejtytomumii SKCriepuMenT. Y Bac €CTh KOJIO/a U3 M KapT, POBHO OJIHA W3 HUX —
JIZKOKEP. 1 pa3 BbI IPOU3BOJIUTE CJIEYIONINEe ACHCTBUS: IIepeMelinBaeTe KoJIo/Ly, bepere BepXHIOIO
KapTy, IPOCMATPpUBAETe €€ U BO3BpAIllaeTe ee B KOJIOJY.

[Iycth & — KoJimdecTBO pa3, KOIjla Bbl OpaJii ¢ BEPIINHBI KOJIOJIbI J2KOoKepa. lIpeanonaras, 1To
IpH KayKJIOM IepeMeInBaHIE KOJIOAbI Bce m! ImepecTaHOBOK KapT PABHOBEPOSATHBI, Y€MYy pPaBHO
MaTeMaTHaeckoe oxmaanne x*? BeiBeaure oTBET 1O Motytio 998244353.

dopmaT BXOAHbIX AAaHHbIX

B eauHCTBEHHOW CTPOKe 3ajlaHbl Tpu Hesbix quciaa n, m u k (1 < n,m < 998244353,
1 < k < 5000).

dopmaT BbIXOAHbIX AAHHbIX

BeIBeIUTE OHO YHCJIO — MaTeMaTHUeCKoe oKuIanue o*, B3aroe no Momymmo 998244353 (orBer

BCer/ia MOKHO IIPEJICTAaBUTh B BUJIe HECOKPATUMOI ipobu ¢, rje b mod 998244353 # 0; BeiBeuTe
a-b~' mod 998244353).

Mpumepsbi
CTaH,ZLapTHLIfI BBO[, CTaHJIapTHBIﬁ BLEIBO[,
111 1
1 1 5000 1
2 22 499122178
998244352 1337 5000 326459680

Crpanuua 6 n3 8



Probability Theory
JIKLL, Letovo School, 5 saneeps 2021

3apaya F. Journey Planner [6 seconds, 256 megabytes]

Retrozavodsk travel agency “You Go Further” is planning to open a new office in Flatland. It
is planning to sell vairous sightseeing journeys to its clients. The traveller would start in a city
where the company office is located and follow some roads visiting different cities on its way. The
problem is that after recent traffic rules reform in Flatland all of its roads are one-directional.
More of that, it is impossible to start from some city a, follow at least one road, and return to
city a.

Now “You Go Further” managers are facing a problem: they would like to choose such city for
their office that as many cities as possible could be reached from it along the roads. However, they
are in hurry, since they are affraid of new reforms Flatland governent could enforce. So they are
not asking for exactly the best city. They would accept any city for their office, such that there is
no city that has more than 2 times more cities reachable from it. Help them to find such city.

dopmaT BXOAHbIX AAHHbIX

Input contains several test cases.

The first line of each test case contains n and m — the number of cities and roads, respectively
(1 < n < 100000, 0 < m < 200000). The following m lines contain two integers each, pair z, y
means that there is a road from city = to city y. It is impossible to start from some city a, follow
at least one road and return to city a.

The last test case is followed by n = 0 which must not be processed. The sum of n in the input
file doesn’t exceed 100 000. The sum of m in the input file doesn’t exceed 200 000.

CDopmaT BbIXOAHbIX OAHHbIX

For each test case print two integers: v and d — the city where the office can be located and
the number of cities reachable from wv.

Mpumepsbl

CTaHIAPTHHA BBOI CTaHIAPTHLN BHBOL,
14

N NN O D W

OO P W NN FP B~ N

3amevaHue

In the sample input the optimal solution is city 2, it is possible to reach 5 cities from it. So
it is allowed to output any city from which at least 3 cities can be reached, any city from the set
{1,2,5} would be accepted.
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3apava G. Kpacusbliii oT4éT [6 cekyHp, 256 merabaiiT|

AHnjpeit 3aHnMaeTCs aHAIN30M rpada MOAINCOK B OTHON COMUAILHON ceTr. DTOT rpad sBJIsI-
€TCsi OPUEHTUPOBAHHBIM: €CJIH TI0JIb30BATE/Ib ¢ MOJIIUCAH Ha MOJIb30BaTe s b, TO MOJIb30BaTEIb b
He 00s13aTeJIbHO IO/IINCAH Ha OJIb30BATES d.

Menemxep AHjpesi IIOIPOCHJI €ro IMOCUYUTATL JJIs KayKJIOro IMOJIbL30BATeNsd T, CKOJBLKO CyIlle-
CTBYET I0JIb30BaTe/ell §, TaKUX, 9TO OT IOJIb30BATE/d & MOXKHO J100paThcd B rpade MOJINUCOK J10
110JIb30BaTEJId Y.

[TeqaraTh TOYHOE 3HAYEHHE HE UMEET CMBIC/IA, IOTOMY YTO OHO CMOTPHUTCS HEKPACUBO U MO-
MEHTAJbHO yCTapeeT, TO3TOMY, BaC MHTEPECYeT JINIIh ITPUMepHOe 3HavueHrne. BhIoHuTe 3a/1aHue
MEeHeIKepa U HaliiuTe 3T 3HAUEHUs ¢ OIMINOKON He Oojiee 1eM B JBa pasa.

dopmaT BXOAHbIX AAHHbIX

B nepsoit crpoke 3ajanbl mesble dncaa n u m (1 < n,m < 200000) — gucsao nosb3oBaresieii
COIMAJILHOM CEeTH W YMCJIO0 CUTYaIUil, KOT/Ia OJIMH 110Jb30BaTe b OJIITUCAH Ha JIPYTOro.

Janee, B m crpoKax WJIET onucaHue rpada, - U3 3TUX CTPOK COJEPKHUT JIBa IEJIbIX UHUC/Ia
a; m b; (1 <a;,b; <n,a; #b;) u 03HaIAET, UTO MOJH30BATENb @; HOJINCAH Ha MOJIH30BATENS b;.
Kaxmas ynopsimodennas napa (a;, b;) BeTpedaercsi BO BXOJHBIX JIAHHBIX He 60JIee OJIHOrO pasa.

®dopmaT BbIXOAHbIX AAaHHbIX

BriBeure n 1esbix uncesr ¢; — OIEHKY Ha KOJUYECTBO IOJIb30BaTeseil i, TaKUX, YTO OT TOJIb-
30BaTEJIs © MOYKHO J00paThcs B rpade MOJIICOK JI0 TI0JIL30BaTe s Y. Eem nacrosiee KOJIMIecTBO
TaKUX Iap PaBHO Z;, JOJIKHBI BBIIOJHATHCA HEpPaBEHCTBA ¢; < 22; U 2; < 2¢;. Kpome Toro, mo-
IyCcTUMO Jijid He Oosiee, ueM 10 mosib3oBaTesieil BBIBECTU ¢;, HE YIOBJIETBOPLAIOINIECE YKa3aHHBIM
OT'paHMIEHUSIM.

[Ipumedanue: »KOPU UCIIOJIB3YET JJI ITPOBEPKHU BaIllUX OTBETOB TOYHOE KOJIMYECTBO MCKOMBIX
nosib3oBaTesieit. [pu 3ToM XKiopu He rapaHnTUpyeT, 9TO TOYHOE YUCIO0 MOXKHO HANTH, YJIO?KUBIIHUCH
B OIpAHUYEHUs 110 BpEMEHU U aMsITH, U PEKOMEHTyeT UCII0JIb30BaTh BO3MOXKHOCTb BBIBECTH IIPU-
O/TM3UTE/ILHOE 3HATCHHE.

B mpumepe ot nosb3oBaTesis 1 MoKHO J100paThCs /10 BCeX ISTH MoJib3oBareseii. OmHako, moka-
3aHHBII OTBET 7 TOXKe JAOIYCTUM, TaK KaK OTJIMYaeTcs OT 5 He 6oj1ee, YeM B 1Ba pas3a. AHAJIOIUYIHO,
JOTYCTUMBIM SIBJIZETCA OTBET 2 JIJI TOJIb30BaTe s 4.

Mpumepsbl

CTaHIapTHHIE BBOJ CTaHIAPTHHE BHBOL,

W NN E = O
N OO W N
= NN W N
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