BAPUAHT 37111 - PemieHue

1. B Teopuu 4yuces HaTypa/ibHOE YUCJO0 Ha3bIBaeTCHd B-riagkuMm, eciiv Bce ero npocThble JeJIUTeNN
He npeBocxoAaT B. PazpaboTaliTe aJiropuTM MPOBEPKH 4yHces B Auamna3oHe oT P g0 Q Ha B-
IJIaJKOCTh.

Pemenue. [TocTpouM MaccHB MPOCTHIX YHCEJ C TOMOIIIbIO peneTa IpaTocheHa. [aee Ajs KaXKI0ro
yucaa h U3 AuanaszoHa oT P go Q mpoBepsieM, IBJASAIOTCSA JIM NPOCThble YHMCJa, 6oJjbluve B, HO
MeHbIIIM€e UJIU PaBHble n / 2, 1eJUTeNIMU Yucaa n. Eciv 3To Tak, To YKCII0 He sBJseTcsa B-riajkum.
B MpoTHBHOM CJiyyae YMCJIo SABJseTCS B-riagkum.

i ucnoJsib30BaHUsA penieta JdpaTocheHa HEOOXOJUMO MOCTPOUTb MACCHMB YHCEJ B 3aJlaHHOM
nuamnazone oT 1 go Q /2. IockosbKy yuciao 1 He sIBJsIeTCS MPOCTbIM, B 3JIEMEHT MacCUBa C
uHAeKkcoM 1 3aHecéM 3HaueHue 0 - OyAeT yAo0OHee, eCcIM MHAEKC MacCMBa W YHMCJO B MacCHBE

COBIAZAIOT. 3aTeM JJis1 YKces [ B Juamnas3oHe oT 2 70 -/Q/2, HauuHas Cc Yuc/a i, BBlYEpKUBaeM U3

MaccMBa (3aMeHsieM HyJsIMHU) BCe 4Yucaa C IIaroMm I (caMo 4Yucao [ He BblYépKuBaeTcs). s
HaxOoXJeHUsl CJefyollero 3Ha4eHUs [ HY)KHO HaWTU NepBbld He3a4€pKHYTbl (HeHyJieBOM)
3JIEMEHT MacCUBa I0CJIe TeKyLero 3Ha4eHus 1.

anr B-rnagkocTb()

Ha4y
uen p, q, b, primes[q / 2], n, i, j
nor is_smooth

BBOA P, (, b

ecmp<lwmqg<lwmb<lwump >qrTo
BbiBOA "HeKoppeKkTHble MCXOAHble AaHHble"
MHa4e

// TocTpoeHne mMaccuBa NPOCTbIX Yucen
primes[1] = @
ana ior 2 p0oq/ 2
HY
primes[i] =i
KL

i=2
noka i <= uenaa_vacTb(sqrt(q / 2))
HY
ana jor2*ipoq/ 2wari
HY
primes[j] = ©
Ky
BbINOJIHUTb
i=1i+1
Ao primes[i] <> ©
Ky

// TpoBepkKa 4ucen oT p A0 q Ha b-rnagkocTb
ANA n OoT p A0 q
HY
is_smooth = ucTuHa
i=b+1
noka i <= n / 2 n is_smooth
HUY
ecnmn primes[i] <> @ u nmod i = @ TO
is_smooth = noxb
BCé
i=1i+1
KL
ec/m is_smooth ToO
BbiBOA n, " sBnsetcAa ", b, "-rnagkum yucnom"
MHayve
BbiBOA N, " He aBnAetcAa ", b, "-rnagkum 4ucnom"
BCé
Ky

Bcé
KOH



2. MapuHa u CBeTJiaHa pa3roBapUBaIOT MO TesJedOHYy M XOTAT BbIOpPATh CEKPETHOE YUCJO TakK,
YTOObl OHO OCTAJOChb HEU3BECTHBbIM IOCTOPOHHEMY, BO3MOXXHO MOJC/AYLIMBAKOIEMY UX
pasrosop. [l aToro MapuHa noji6vpaeT HaTypaJabHOe YUCJIO0 a < 256 Takoe, 4YTO yuciaa Rzs7(a’)
passinyHbI IpH BceX 1 <1< 256 u Ras7(a?°°) = 1, rae Ras7(t) — ocTaToK OT AesieHus yucia t Ha 257.
3aTeM MapuHa 3arafbplBaeT HaTypajJbHOe 4YMC/I0 x < 256, a CBeTJlaHa - HaTypaJlbHOE 4MCJIO0
y < 256. I[locne atoro MapuHa coobiaeT yucaa a u Rzs7(aX) CBeTsaHe, a CBeT/1aHa el — YUCIIO
R2s7(a). Tenepb OHM 06€ BBIUMCIAIOT UX CEKpeTHOe Yucio Rzs7(a¥). CocTaBbTe ajJrOpyUTM JJis
Hax0X/leHHs 3TOT0 CEKPETHOTO YMCJIa, eCJIU U3BECTHO, YTO R2s7(a¥) = 9, Rzs7(a) = 256.

PemeHnue.

6. BBoguM 3HaueHHe a U TmpoBepsieM ycaoBUS  Rzsz(al) # Ras7(a?) # ... # Ras7(a%5) wu
R257(a?56) = 1. Ecivi yc10BUS He BBITIOJTHSIIOTCS, TO BBOJUM HOBOE 3HAUYEHUE d.

7. T'eHepupyeM ciay4aiiHoe 3HayeHue X (1 <x < 256), ana kotoporo Rzs7(aX) =9, u cayyaiiHoe
3HaueHue y (1 <y < 256), a5 kotoporo Rzs7(a) = 256.

8. Bruruucasem ki1 = Rz57(256%) v ka2 = Rzs57(9).
9. IlpoBepsieM ki1 = kz ¥ BbIBOAUM K = k1.

3. [lo kBagpaTHOM MaTpuue A pasMepa n MNOCTPOUTb MaTpuly B Toro ke pasmepa, rae bj
onpejesseTca CAefylOIUM obpa3oM. Yepe3 a; mpoBeAéM B A AuaroHa/ad, napajjesbHble
IJIaBHOM M MOOOYHOM JAuaroHassM (rJlaBHasi JAUaroHajlb KBaJpaTHOW MaTpHUIlbl — JMaroHasb,
KOTOpasi MPOXOAUT yepe3 BEepPXHUU JIeBbI M HUXKHUM NpaBbli yIJibl, 10604YHAas JWaroHasb
IPOXOJHUT Yyepe3 BEPXHUU MpaBbli U HUKHUM JIeBbIH YIJibl); bjj onpejensieTcss KaKk MaKCUMYM B
3alITPUXOBAHHOM YacTU MaTpULbl A (cM. puc. 1).

X KA
A\ /\

Puc. 1 Puc. 2

Pemenwue. /Iy Kaxk,0ro0 3JIEMEHTA aj B IEPBOM CTPOKE (C HOMEPOM [) 3alUTPUXOBAHHOM YaCTU MaTPULbI
HaXOJHUTCA TOJIBKO OJUH 3JieMeHT. Mcnosb3yeM ero A1 MHALMAIW3alUM NepEMEHHOM, B KOTOpOH
OyJZleT 3almMcaHO MaKCMMaJibHOe 3HayeHUe. HoMepa cTpok, KOTOpble HaJlo 06paboTaThb, MEHSOTCH OT
i+1 0 n (n - KOJIMYECTBO CTPOK U CTOJIOLOB MaTpuipbl). HoMepa ob6pabaThiBaeMbIX CTOJIOL0B AJs
CTPOKH C HOMEpPOM i+1 oyayT cleAyIue:
Juau =] = 1, jxon = j + 1. lNS1 KOXK0H Clefyollel CTPOKH juqy YMeHbIIAeTcs Ha 1, a jxon yBeIMUMBaeTcd Ha 1.
[Ipu 3ToM (a Takke NPU MHULMUAIU3IALMU Juay U Jron) HAZO MPOBEPATH, YTOObI 3TU 3HAUYEHUSI He CTaIU
MeHblle 1 1 60JiblIE N COOTBETCTBEHHO.

anr GopmupoBaHueMaTpuupi()
Ha4
uen n, i, j, k, m, js, je
sewy A[n, n], B[n, n]

BBOA N
ec/m n <= @ TO
BbiBOA "HeKoppeKkTHble MCXOAHble AaHHble"
MHa4e
ana i or1p0n
HY
ans j or 1 gon
HY
BBOA A[i, j]
KL
Ky

ana i or1p0n



HY
ans j or 1 gon
HY
B[i, j]1 = A[i, J]
js = max(j - 1, 1)
je = min(j + 1, n)
ana k ot i +1 pmgon
HY
Ana m oT js po je
HY
ecim Alk, m] > B[i, j] To
B[i, j]1 = A[k, m]
Bcé
Ky
js
je
Ky
Ky
Ky

max(js - 1, 1)
min(je + 1, n)

ana i or1pon

HY
ans j or 1 gon
HY
BbiBog B[i, j]
KL
Ky
BCé
KOH

anr min(uen x, uen y)
Hay
ec/m x < y To
BEPHYTb X
MHave
BEPHYTb Y
BCé
KOH

anr max(uen x, uen y)
Hay
ec/m x > y To
BEPHYTb X
MHa4e
BEPHYTb Yy
Bcé
KOH

4. Ha sucte 6ymMary HapvMcoBaHa KBaJjpaTHas TabJsivua pa3Mepa 2n. B kj1eTkax HanuvcaHbl pa3JdyHble
nesible yucaa. Heob6XoguMO MOJy4YUTb HOBYIO TabJivlly, MepecTaBJisisgd OJIOKM pa3Mepa nxn B
COOTBETCTBUHU C PUC. 2.

Pemenue. Opranvsyem uuka aasga i=1,..,n uj=1, .., n. B uukie ocymecriasieM Ba ooMeHa. Kaxxabii
3JIeMeHT a;; HaA0 TMOMEHATb C 3JIEMEHTOM dj+nj+n, @ KaXKJAbI 3JIEMEHT Qjj+n HAJ0 MOMEHATH C
3JIEMEHTOM d; +n, j.

anr 06meH()
Hay
uen n, i, j, b
Bewy A[2 * n, 2 * n]

BBOA N
ec/m n <= @ TO
BbiBOA "HeKoppeKkTHble MCXOAHble AaHHble"
MHa4e
ana iorlpo2 *n
HY
ans jorlpgo 2 *n
HY
BBOA A[i, j]
KL
Ky

ana i or1p0n
HY
ans j or 1l pgon
HY
b = A[i, j]
A[i, j] = A[i + n, j + n]
A[i +n, j+n] = b



b = A[i, j + n]
Ali, j + n] = A[1 +n, j]
A[i + n, j] b
Ky
Ky

ana iorlpgo2 *n

HY
ana jorlpgo 2 *n
HY

BeiBog A[i, j]

Ky

Ky

Bcé
KOH

5. B Teopuu 4uces 33/jaua 3HaMa cipalivBaeT, KaKMe MHOXeCTBa K 1ieJIbIX YHhceJl UMeIOT CBONCTBO, YTO
KaXKJl0e 1|eJIoeé B MHOXXECTBe SIBJISIETCS COOCTBEHHBIM JeJIUTe/eM NPOU3BEeJEeHUs1 JPYTUX LeJbIX
yrces B MHOKecTBe mtoc 1. To ecTh, eciM JaHO YUCI0 K, KaKUe CyLleCTBYIOT MHOXKeCTBa ILieJIbIX

k
yucen {ni, .., Nk} TakKUx, 4YTO AJis JIFOOOro I YHUCJIO N; AEJUT, HO He PaBHO Hnj +1|. Paspaboraiite
J#i
QITOPUTM HaXOXKJeHHUS 4Yuc/ia pellleHUH 3aaadu 3HaMma JJd k B auanasoHe oT P go Q. [IpuHATH
BEPXHIOIO TpaHuny n; = 1015,

Pemenue. 3azavya pemaetcsd nepebopoM Bcex BapuaHTOB. Ho Hazo chopmupoBaTh Bce HabOPHI

3HaueHUH U3 k yuces. [lockosbKy k 3apaHee HEM3BECTHO, HEBO3MOXXHO HANHCaTbh HECKOJBKO IIMKJIOB.

ByaeM ucnosib30BaTh ciaeAyOIUNd anroputM. CHadyasna GopMUpPyeM MacCUB U3 k 3/1IEMEHTOB, KA bl U3

KOTOpPbIX paBeH MUHHMaJIbHOMY BO3MOXXHOMY 3Ha4yeHHUIO (B JaHHOM cjy4ae 3To 2). /lajee yBesiM4MBaeM

MOC/JeIHAM 3JIeMEeHT MacCcMBa Ha 1, OKa OH He CTaHeT paBHbIM MaKCHUMaJbHOMY 3HaudeHHI0. [locnie

3TOro MOCJeJHEMY 3JIEMEHTY CHOBA NPUCBAaMBaeM MUHHUMaJ/IbHOE 3HA4Y€HUE, a NMpeJbIAYLUNA 3J1eMEHT

yBesimyuBaeM Ha 1. Ecium npeapiaymiuid 3jieMeHT (MJIM HECKOJIBKO NpejblAylIUX) paBeH (paBHBI)

MaKCUMaJIbHOMY 3Ha4yeHHI0, MpUCcBauBaeM eMy (KMM) MHUHMMaJbHOE€ 3HaueHHe, a Ha 1 yBeJUYMBaeM

NepBbIM C KOHLA 3JIEMEHT, KOTOPbI He paBeH MaKCMMaJbHOMY 3HaudeHHI0. Korjga Bce 31eMeHTBHI

MaccuBa 6yyT paBHbl MaKCUMaJIbHOMY 3HAa4€eHH 10, 3aKaHYMBaeM Nepeodop.

B Habope ynces, yA0BIeTBOPAOLIEM YCAOBUIO 3aja4d 3HaMa, MOXKET ObITb TOJIBKO OZJHO YETHOE YUCJIO,
k

T.K. MHa4e 3HaYeHHe BbIpaKeHUS Hnj +1 | OyZeT HEYETHBIM, U €CJIU N; — YETHOE YHCJIO, TO OHO TOYHO
J#i

He OyJieT AeJIUTeJIeM 3TOro BblpaxkeHus. [103ToMy KaxkA bl cOpMUPOBAHHBIA HAOOP MOKHO IPOBEPUTH

Ha HaJIMuMe YETHBIX YUCEJT U BCe YETHBIE 3JIEMEHTHI, KpOMe [1ePBOro, YBEJIUYUTb Ha 1 U YCTAHOBUTH LIaAr

W3MeHeHUs MOCJeJHEero sjeMeHTa paBHbIM 2. Eciu nepBbie (k - 1) asieMeHThl — HEYETHBIE, OCTABJISIEM

11ar U3MeHeHHUs MOoCJeJHEro0 3JIeMeHTa paBHbIM 1.

k
Taxk>ke B Habope He MOXeT ObITh OJJMHAKOBBIX YHCeJI, T.K. B 3TOM CJIydyae BbIpaXKeHHe Hnj +1 | Takxe

J#i
He 6y,ﬂ€T AeJIUTbCA Ha OAHWH U3 COMHO)KPITEJ'IEﬁ IIpou3BeaEeHHUA.

CnesoBaTesbHO, NMepBas MOAX0AAIAas KOMOUHAIMS COCTOUT U3 yucena 2, 3, 5, 7 u T.J. Kpome Toro, npu
nepexoj/ie K CJIeAyIIleMy BO3MOXXHOMY HabOpy HaJ0 YYUTBIBAaTh, YTO KaXKA0€ CJeAylollee 4UCI0
JIOJDKHO ObITh 00JIblIE NMPeAbIAYLIETO, T.K. 3TO MO3BOJIUT HAM HE pacCMaTpPUBATh HAOOPbI, COCTOSALHE U3
OJIMHAKOBBIX YHCeJI, paCIIOJIOKEHHBIX B Pa3HOM IIOpAJKe.

anr 3apada3Hamal()
Hay
uen p, q, k, r, step, i, j
uen n[q]
nor all, found
uen KOHcTaHTa limit = 1lell

BBOA D, q
ana k ot p o q

HY
r=20



// 3anonHAeM MacCuB MCXOAHbIMM 3HA4YyeHMAMMU. [epBblii /1eMeHT MacCuBa MOJIOKMM paBHbIM 2, a OCTanbHble - 3, 5 U T.4.

n[1] = 2
ana i ot 2 po k
HY,
nfil] =2*1i-1
Ky
step = 2
all = noxb
noka He all
HY,
ecnum YposnetBopaeTYcnosuw(n, k) TO
r=r +1
Bcé

// Nepexop K cnepywuemy Habopy

ecim n[k] + step <= limit TO // ecnu MOXHO M3MEHUTb MOC/IeAHMUI dnemMeHT Habopa
n[k] = n[k] + step // meHaem ero
WHa4ve // vwem nepBbii C KOHUA 3/IEMEHT, KOTOPbIA MOXHO W3MEHUTb
found = noxb
i=k-1
noka i >= 1 u He found
HY

ecam n[i] + 1 <= limit - ((k - i) * 2 - 1) To
found = ucTuHa

MHave
i=1i-1
BCé
Ky
ecim He found TO // ecnn HeT 3neMeHTa, KOTOpblii MOXHO U3MEHUTb
all = uctuHa // 3aBepwaem UMK No nepebopy KOMOGWHaL Wi
MHayve
n[i] = n[i] + 1
found = noxb // npoBepseM HanuyuMe YETHOro 3nemMeHTa A0 i-ro anemeHTa
j=1i-1
noka j >= 1 u He found
HY

ecim n[j] mod 2 = @ TO
found = ucTuHa

BCé
j=3-1
KL
ecnm found TO // ecnn po i-ro snemMeHTa ecTb YETHbIN d/1IEMEHT
ecim n[i] mod 2 = @ ToO // ecnu i-blii neMeHT Toxe YETHbINA
n[i] = n[i] + 1 // Benaem ero He4YéTHbIM
BCé
ana jor i+ 1 pok // OCTanbHbIM dNneMeHTaM MpucBavBaeM caepywlpne HeYETHbe 3HAYeHUs
HY
n[j] =nl[j - 1] + 2
Ky
step = 2 // war = 2, T.K. €CTb YETHLIi 3/N1eMeHT, OCTajibHble AOMXHbl 6biITb HEYETHLIM
MHa4e // ecnn po i-ro snemeHTa HeT YETHOrO 3S/IEMEHTa
ecam n[i] mod 2 = @ ToO // ecnun i-biii 3neMeHT sABNAETCA YETHbIM
n[i+ 1] = n[i] + 1 // (i + 1)-omy anemeHTYy npucBauBaem cnegyiee (He4yé€THoe) 3HayeHue
ana j or i+ 2 pok // OCTanbHLIM 3NeMeHTaM NpucBauBaeM cneaylwme HeYETHble 3HaYeHuA
HY
n[j]l =nl[j - 1] +2
KL
step = 2 // war = 2, T.K. €CTb YETHLIi 3/NEeMeHT, OCTajibHble AOJMXHbl 6biITb HEYETHLIM
UHa4ye // ecnn i-blii 3NeMeHT ABNAeTCA HEYETHbIM
n[i+ 1] = n[i] + 1 // npucBauBaem crepywlemy 3SneMeHTY cnepyikuwee (4€THOe) 3HavyeHue
ecom i+ 2 <=k 1O // ewé cnepywwemy (ecnm oH ecTb) NPUCBaMBaAEM HeYETHOE 3HayeHue
nfi +2] =n[i+1] +1
Bcé
ana j ot i+ 3 po k // OCTanbHbIM 3NneMeHTaM MpucBavBaeM caepyHllpne He4YETHble 3HaYeHuA
HY
n[j]l =nl[j - 1] +2
KL
ecam n[k] mod 2 = @ TO // ecnn 4Y4ETHBLIM OKas3ancA MNOCNefHUW DNEeMEeHT, 3Ha4yuT, BCe npeabiaywue
step = 1 // ABNAKWTCA HEYETHbMM, M war = 1
MHa4e
step = 2
Bcé
Bcé
BCé
Bcé
Bcé

Ky
BbIBOA "Konu4ecTBO peweHuit gna Habopa u3 ", k, " 4ucen paBHo ", r
Ky
KOH



anr YposnetsopsaeTtYcnosuw(apr uen n[k], apr uen k)
Ha4

uen i, j, p

nor

f = ncTuHa

i=1
noka i <= ku f
HL
p =
ana jorlpoi-1
HL
p=p*n[j]
K
ana jor i+ 1 pok
HL
p=1p*n[j]
K
ecam (p + 1) = n[i] vam (p + 1) mod n[i] <> @ TO
f = noxb
BCé
i=1i+1
K
BepHyTb f

KOH
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