3nMHne y4ebHO-TpeHUpPOBOYHbIE COOpLI KaHaMAaToB B cbopHyto Poccumn no nnopmaTuke
Mockea, AMKullMPO, tanHuua, 26 aekabpsa 2008 roga, O yxac

3apada A. CJ1Y

Nwmst Bxompaoro daiiia:
Wmst BeIxXOmHOTO paiiia:
OrpanudeHnne 10 BPEMEHH:
Orpanuyenue 10 IaMATH:

linear.in
linear.out
2 cexyHnabl

64 merabaiira

Kak m3BectHO, cucrema JIMHEHHBIX YpaBHEHHUI 3TO HAOOp ypaBHEHHUi CJEIyIONIEro
BHJA:

a11x1 + ...+ ATy = bl

ap1T1+ ...+ apntn = by

Bamra 3anmatia npocta 1o 6e3yMust — HaI0 PEITUTH eé.

®dopmaT BxoaHoro caiina

Ha nepsoii crpoke Bxoauoro daiina comepxkurca uenoe uucao n (1 < n < 20) —
KOJIMYECTBO yPABHEHUM.
Jlanee Ha M CTpOKax HAMCAHO 1O M + 1 9UCIY: 41, . . . Gin, b;, Pa3aenénubie pobde-

JIaAMHA.
Bcee uncna mennsre n #He npesocxomat 100 mo abCcomMIOTHON BeJIUIHHE,

®dopmaTt BbIXOAHOrO draiina
[TepBasg cTpoka AOMKHA COAEPKATH OTHY M3 CIEAYIOMINX CTPOK:

e impossible — HET HM OTHOIO PEIICHUA
e infinity — 6eCKOHEYHO MHOT'O penieHuit

e single — ecTh eJIMHCTBEHHOE pelnieHne. B 3ToM ciydae Ha ciemylomei crpo-
K€ JOJKHBI OBITH YUCAA L1, ..., Ty, PA3ICIEHHBIC TPoOeIaMu. Perenne J01KHO
OBITH TOYHBIM C TOTHOCTBHIO 0 3X 3HAKOB ITOCJIE 3aIISITOM.

Mpumep
linear.in linear.out
2 infinity
111
22
2 impossible
120
121
2 single
121 -0.333333 0.666666
210

3apayda B. [uckpeTHble KOpHU

Nmsa Bxoauoro daiina: roots.in
Nms BeixoguOr0 daitma: roots.out
Orpanunvenue 10 BpeMEHU: 8 cekyH/

Orpanudenue Mo NaMsITH: 64 merabaiita

CymrecTByeT MHOTO JiereH ] BOKpyr computer science. OaHa W3 HUX PACCKA3bhIBAET
0 TPeX PYCCKUX XaKepax, KOTOPBIE BJIAIEN CEKPETOM B3J/IOMA ITUPOKO HCIOJIB3YEMbIX
asropuT™MoB mudpoBanus. JTOT (PakT caMm Mo cebe CTABUT MOJ, yTPO3y YCTOWIHBOCTH
SKOHOMHUK MHOIHX cTpaH. Jlo HeJaBHErO BpEeMEeHHW HHUKTO HUYEro He 3HaJ 00 3THX Xa-
kepax, Ho Ternepb PCB ynamoch BeisicHuTh ux umena (Poman, Cepreit u Aunpeii), a
TaKKe Y3HATH, YTO UX METOJ B3J0Ma 0A3UPYETCs Ha BBIYUCIEHUN TUCKPETHBIX KOPHEH.
Koneuno, HUKTO, KpoMe HUX, He 3HAET 3TOT aaropuTM. A Bama 3a1aua 3HAUUTENIHHO
boJtee TIpOCTAasi.

Janbr gBa mpocthix wncaa P u K (2 < P < 10% 2 < K < 100000) u nemoe 9ucio
A (0 < A < P). Bama 3aja4a — naiitu Bce kopuu ypastenus v = A (mod P).

®dopmaT BxoaHoro cpaiina
Yucna P, K, A.

dopmaTt BbIXOAHOrO paiina

IlepBasi cTpoKa MOJIZKHA COAEPKATH KOJIMHYECTBO KODHEH ypasHeHus. Bo Bropoii
CTPOKE JIOJIZKHBI ObITH TIEPEUNCIIEHBI BCe KOPHU B BO3DACTAIOIIEM TIOPSITIKE.

Bce KOpHM TOKHBL TPpHHAAIEXKATH 0Tpe3Ky [0... P — 1].
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Mpumep Mpumep
roots.in roots.out quadratic.in quadratic.out
11 3 8 1 0 1 1 10
2 2 110
3 1000

3apayva C. KeagpaTtHoe ypaBHeHue 01 7o solution

WNwmsa sxonuoro daiina: quadratic.in 1 11

WNwmst BbIXOMHOTO (haiina: quadratic.out 0 1

OrpaHutenve 1o BpeMeHH: 1 cexyHuna 1 1

Orpannvenne Mo MaMATH: 64 merabaiita 1

JleTeit B mKoOJIe yUaT peniaTh KBaIpATHbIE YDABHEHNS, T.€. YPDABHEHUSA BUIA -1
az® +br +c=0, B mepsBoM mnpumepe MmuOrowieH x(t) = ¢ saBIgeTCA PEINIEHUEM yDABHEHUS

z(t)2+ (2 +t)z(t) + 2 = 0.
rae a, b m ¢ HEeKOTOpbIe 33JaHHbIE NEHCTBUTEIBHBIE UHCIA, & T — AeHCTBHTEIHHOE Bo BTOpPOM TIpHMeEpe ypaBHeHTEe x(t)Q + (t+ 1)z(t) + 1 = 0 He nmeer pemenwns.

{HCJI0, KOTOPOe HeOOXOAMMO HaHTH. B rperbem npumepe ypasuenue umeer BuJ 0 = 0 u 11000t MHOTOYJIEH SBJISIETCS €I0
B sr0it 3a1a1e Bam norpebyercs pemurh KBaPaTHOe yPaBHEHHE Il MHOIOWICHOB  peleHueM.

¢ koaddunuenramu u3 Z/27Z. Hanomuum, uro B Z/27 ecth TONBKO aBa uucaa: 0 u 1,
¥ BCE OIEPAIMH B ITOM MOJIe MPOU3BOISTCS IO MOIYIIO 2.
Hansl MmHOrOWIEHb! a(t), b(t) u c(t), Hailaure Takoit nosmuoM x(t) dro

a(t)z?(t) + b(t)z(t) + c(t) =0,

e PaBEHCTBO IIOHUMAETCA KaK PaBEHCTBO MHOI'OYJIEHOB. HaHOMHI/IM, 9TO MHOI'OYJIEHBI
PaBHBI TOT/IA U TOJBKO TOT/IA, KOT/IA PABHBI UX KOIDDUIIMEHTHI TPU COOTBETCTBYIOIIUX
CcTeneHsix t.

®dopmaT BXxogHoro dcaiina

Bxommoit daiin conepxut muOrOwnensr a(t), b(t) u ¢(t), KOTOpBIE 33AK0TCA WX CTe-
HEHSIMH, 33 KOTOPBIMHA CJAEAYIOT Ko3(hduuuenTsr, Haduaa co crapuiero. Hymesbie MuO-
FOUJICHBI B TAHHOH 3aJaue UMEIOT cTenens —1. BymxeM canTars, 9To CTenenn Beex MHO-
TOYJIEHOB He TPEeBOCXOmAT 127.

®dopmaTt BbIXOAHOrO draina

Ecan ectd xoTst 6B OMHO pellieHwe yPABHEHUS, BRIBEAUTE JTI000€ M3 HUX B TAKOM K€
dopmare. Crapumit ko3ddunueHT HARIEHHOrO MHOMOWIEHA HE JOJKEH ObITh HyJe-
BbiM. CTENneHb MOJIMHOMA, HE JOJIKHA, MPEBBIMATE 512,

B nporuBHOM ciydae Hanedaraiite “no solution” B mepBOil CTPOKe BHIXOTHOTO (haii-
Ja.
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