OsiuMmnuajia MKOJAbHUKOB «Haziex/1a aHepreTUKM». 3aKJYUTeNbHBIN 3Tan. OuHas popma

3AZIAHHME 110 UYH®OPMATHUKE
BAPUAHT 73111 assa 11 Kiacca

s 3adanuti 1, 2, 4, 5 mpeGyemcs paspabomamb a/120pummbl Hd s3blke 6/40K-CXeM,
nceedokode uiu ecmecmeeHHOM s3blKe
1. Jnsa mpoBepku, SBISETCS U OOJBIIOE IEJI0€ MPOCTBIM, MOXKET HCIIOJIB30BAThCA
BEPOATHOCTHBIN TecT JlemanHa. Ilycts p > 5 — npoBepsiemoe Heu€THoe yncio. Toraa:
® CIIy4aifHO BeIOMpaeM a: 2 <a <p—2;
e Boruncisiem r = a?V? {mod p};
e ecnur# 1 ur#p-1, TO p— COCTaBHOE.
B tecte JleManHa 3T IPOBEPKU BHITIOJIHSAIOTCS ISl / CIIydaliHO BBIOMPAEMBbIX d.
Hanwmcatp anroputm mpoBepky BBOJAMMOTO YHCIIa Ha MPOCTOTY 1O TecTy JlemaHHa.
[Ipumeuanue: x =y {mod n}, eciu CymecTByeT 1eoe k, st KOTOPOro x =y + k * n.

Pemenue. B 1juksie t pa3 BbIOMpPaeM YKUC/IO0 d B 33ZlaHHOM AuanasoHe. [ KaX/0ro a BbIYUCISEM
r=alr-1/2{mod p}. [ Toro 4ToOGbl HNPHU BO3BEJEHHUU B CTelNEHb He MOJIYYHUJIOCh CAMLIKOM
GOJIBIIOr0 YHCIA (BBIXOASIIEr0 3a Mpefesibl YHCeJ, MPEeJCTaBHUMbIX B KOMIIbIOTEPE), MOXKHO
MPUMEHSTH OlNlepalyMio BbIYMCIEHUSI OCTaTKa OT AeJeHHs Mocae KaX[0ro yMHOXKeHus Ha a. Eciu
BBINOJIHSIETCS yCJIoBUe I # 1 U r # p-1, 3HAYUT, YUCJO COCTABHOE, U MPOBEPKY MOXKHO
npeKpauiaTh.

BoeinosiHsieTCA cieayoliee paBeHCTBO: (X - ¥) mod p = ((x mod p) - (y mod p)) mod p

[TockosibKy B HaueM cjaydae a <p, To a mod p = a. 3Ha4UT, HA MEPBOM LIare LHUKJIA Mbl UMEEM
pesysabTar onepayuu a"mod p (g n=1). Torga a"+!mod p = ((a” mod p) - (a mod p)) mod p.
armod p Mbl ye uMmeeM, U a mod p =a. OcTaéTcsd TOJbKO BBINOJHHUTb YMHOXEHUE W B3STHE
OCTaTKa OT JieJIeHHsl.

anr TecT/lemaHHa()
Hay
uen p, a, t, r, i
nor prime

BBoAa p, t

ecim p <=4 mampmod 2 =0 mam t <= @ TO
BbiBOA "HeKoppekTHble MCXOAHble AaHHble"

MHa4e

prime = ucTuHa
i=1
noka i <= t u prime
HY
reHepauua a B AmanasoHe OoT 2 o p - 2
r=a
ana j or 2 pgo (p - 1) div 2
HY
r
KL
ecomr <>1ur<>p-1T70
prime = noxb
BCcé
Ky

(r * a) mod p

ecnmn prime TO
BbIBOA "Yucno npoctoe”
MHa4e
BbiBOA "Yncno cocrtaBHoe"
BCé
Bcé

KOH
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2. B mancuonare i CHOPTUBHOIO Jocyra jAereid oOopynoBaHa cClelMaibHas IUIOIIAJKA C
OOJIBIIMM YHCIIOM KPYIHBIX KJIETOK L, BBUIO)KEHHBIX B JOPOXKKU OJUHAKOBOM muHbL [lo
JOpOKKaM (OT Hayaja JI0 KOHIIA) C KIETKH Ha KJIETKY JIIOOST MphIraTh OTJbIXAIOIINE JIETH.
Ha xaxnoil kiieTke HapucoBaH BEC — HATypaJbHOE 4YMCIO. BBIMrpbIBaeT TOT peOEHOK,
KOTOpBIM NpU MpbDKKAaX HaOpajl MUHUMAaJbHBIA CyMMapHbIM Bec. B wurpe npuHumamu
yaactue M<<L (meHvuie Ha nopsoku) NeTed, MPphITAIONINX 32 OOWH X0 Ha 1, 3, 4 wim 5
kietok. [Ipennoxure Hanbosee onTUMaIbHbIN ClI0COO 0OPaOOTKU U XpaHEeHUs] HHPOpMaLUU
U1 MOJETUPOBAHUSl CUTyalluu (Hampumep, /Uid onpezeneHus noodenutens). llpumevyanue:
IIPBITaTh HA 2 KJIETKHA HEJIb3sl.

Pemenune. /[lns xpaHeHUS [AAHHBIX OyZeM HCHOJb30BaTb MaTpully U3 Lx L 3/leMeHTOB, B
3JIeMeHTax KOTOpPOW 3anucaH BeC KaKA0U KJIeTKHU. Pe3ysbTaThl JeTel 3anuileM B BUJle MacCHUBa
13 L x M 3/1eMeHTOB, IPUYEM 3J1eMeHT paBeH 1, ec/iv pe6EHOK NMpbIraa Ha JaHHYIO KJaeTKy, u 0 - B
NPOTUBHOM cjyyae. Takke HaJo 3amucaTb HOMEP JOPOXKKH, MO KOTOPOW OH mpbiraia. YTobbl
MOJIyYUTh UTOTOBBIM pe3yJibTaT, HaZ0 CJI0XKUTb Beca KJIETOK, Ha KOTOpble NpbIraJ KaXJblH
pe6éHok. /[l mpoBepKU COOGJIIOJeHUs MpaBua OyZeM BbIYUCIATH Pa3HULY MeXAy HHJeKCcaMU
3JIEMEHTOB B KaXK[I0M CTpOKe BTOPOH MaTpUllbl, CoAep>Kalux 3HaueHue 1. /Iy 3TOro moJioKum
CHadasla HOMep NpeAbIAyIled HCNOoJb30BaHHOW KjeTKH 0, 3aTeM NpHU HaxOXJEeHWU B MacCUBe
3HaueHus1 1 BbruMciasieM pasHuly. Ecau oHa He paBHa 1, 3, 4 wid 5, 3Ha4uT, npaBuja GbLiaa
HapyuieHbl. UHave npubapsisieM K 06L1eMy pe3y/IbTaTy BeC TeKyIlel KJeTKH U 3allOMUHaeM HoMep
TeKyllel KJIeTKHA KaK HOMep NpeJblaAyLieH.

anr CnopTtusHbitflocyr ()

Hay
uen 1, m, weights[1l, 1], tracks[m], jumps[1l, m], results[m], i, j, prev
nor right

Beoag 1, m
ecim 1 <=0 uam m <= O TO

BbiBOA "HeKoppekTHble MCXOAHble AaHHble"
MHa4e

ana iorlpol
HL
ana jorlgpol
HL
BBoA weights[i, j]
KL
K

ana iorlpgom
HY

BBoa tracks[i]
KL

ana iorlpol
HL
ans jorlpgom
HL
BBoA jumps[i, j]
KL
K

ana iorlpgom
HL
results[i] = @
right = uctuHa
prev = 0
j=1
noka j <= 1 u right
HL
ecnam weights[tracks[i], j] = 1 T0O
ecim j - prev =1 uam j - prev = 3 uam j - prev = 4 TO
results[i] = results[i] + weights[tracks[i], j]
prev = j
MHave
right = noxb
BCé
BCé
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Ky

ecim right To
results[i] = -1
BCé
K

ana iorlpgom
HY
ecim results[i] = -1 TO
BbiIBOA, "Pe6EHOK Hapywun npasuna”
MHave
BbIBOA results[i]
BCcé
Ky

Bcé
KOH

3. OpmaHaamatukiaccHUK WBaH mroOut wrpate ¢ KanbkyaaropomM. OH dYacTo CcHavana
BbIUMCsAET QyHKUMIO y=sin(cos(sin(cos( ... sin(x)))), a 3areM K pe3yJbTaTy MPUMEHSET
obpatHyro ¢yHkiuwoo arcsin(arccos(arcsin( ... arcsin(y))). BbImosHUB ST AEUCTBUS
OJIMHAKOBOE YHCIIO pa3, MBaH moiydmn B pe3yibTaTe HEKOTOpOe 4ucio. bymer nam oHO
ucxoaubpM? OOBsICHUTE, TTIOYEMY?

Pemenue. He Gyner. Bo3HUKawIas B Ipoljecce BBIYHCJEHUH IMOTPEIIHOCTb, 00YC/JI0BJEHHAs
OKpYTIJIEHMEM BelLeCTBEeHHbIX 4YHMCesJ M3-3a OrPaHUYEHHOI0 KOJIMYeCTBA 3HAKOB B 4MCJE NPU
npezacraBaeHud B IBM, U3MeHUT pe3yibTarT.

4, He wucnonb3ys IOIOJIHUTENIBHBIM MAacCHB WJIH IIPOCTBIE METOABI COPTHPOBOK, HAaWTH B
MaTpulE 3HAYCHHUs] TPEX MEPBBIX MUHUMAIIBHBIX 3JIEMEHTOB.

Pemenue. HaliiéM MUHHMa/JbHBIA 3JIeMeHT MaTpulbl. [IpoBepuM, CKOJIBKO TaKUX 3J1€MEHTOB
cyuecTByeT B MaTpulle. Eciiu ux 3 u 6oJbllle, 3HAYMT, 33/1a4a pelnieHa. Eciv HeT, emé pa3 HalaéM
MUHHUMaJbHbIA 3JIEeMEHT M3 TeX 3JIEMEHTOB, KOTOpble 6oJiblle MepPBOro MUHUMyMa. B ciydae
HeoO6XO0JMMOCTH HaW/J€éM TaKXe TPEeTHH MHUHUMaJbHbIM 3JIeMEeHT M3 TeX 3JIEMEHTOB, KOTOpbIE
6oJIblIIE TEPBbIX JBYX MUHUMYMOB.

[IpuBel€HHBIN aIrOPUTM MOXKET ObITb HCIOJb30BaH [l [OHCKA JO60ro KOJUYEeCTBa

MWHHUMYMOB.
anr TpuMuHumyma ()
Hay
uen m, n, x[m, n], min[m * n], k, km, max, i, j

BBOA M, N
ecim m <= @ uam n <= 0 TO

BbiBOA "HeKoppekTHble MCXOAHble AaHHble"
MHa4e

ana iorlpgom
HL
ans j or 1 pgon
HL
BBoA x[i, j]
KL
K

// HaxoAuMM MUHMManbHOe 3Ha4veHWe B MaTpuue, KOJNYECTBO TakMX 3HAYeHMIA U MaKCUMaJbHOe 3HaveHWe B MaTpuue
min[1] = x[1, 1]
km = 1
max = x[1, 1]
ana iorlpgom
HY
ans j or 1 gon
HY
ecim x[i, j] < min[1] To
min[1] = x[i, 3]
km = 1
nmHaye ecnan x[i, j] = min[1] TO
km = km + 1
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MHavye ecnan x[i, j] > max To
max = x[i, j]
BCé
BCé
BCé
Ky
KL

// Lybnupyem MUHMManbHOe 3Ha4YeHWe CTONbKO pa3, CKOJNIbKO OHO BCTpe4vaeTcCs B MaTpuue
ana i or 2 go km
HY
min[i] = min[1]
Ky
k = km

noka k < 3

HY
// VweM MUHMUManbHOe 3HayeHMe CpeAu 3HaYeHW, KoTopble bosblie MOC/AeAHEro HaiLeHHOro MMHUMYMA
// NocKonbKy NocnefHuii HalAeHHbIA MUHUMYM He MeHblle MnpefblaylnX, 31eMeHT MaTpuubl, KOTOpbii 6osble
// nocnepHero MuHuMyma, 6yaeT 6osblie BCeX HaWAEHHbIX MUHUMYMOB
// YTOb6bl He uckaTb nNepBoe 3HayeHWe, KOTopoe 6osblie MOCAeAHErO HAaWAEHHOrO MUHUMYMa, WCMONb3yeM
// BNA MHMUMANM3auMM MaKCUMasbHOE 3HayeHue B MaTpuue, 4TO He MOBAMAET Ha pesynbTaT
min[k + 1] = max

km = 1
ana ior1mom
HY
ana j ot 1 gon
HU

ecam x[i, j] > min[k] w x[i, j] < min[k + 1] TO
min[k + 1] = x[i, j]

km =1
MHavye ecam x[i, j] = min[k + 1] TO
km = km + 1
BCé
BCé
Ky
KL
ecam min[k + 1] = max TO
km = km - 1
BCé

// Bybnupyem MUHUManbHOe 3HayeHue
ana i ot 2 pgo km

HY
min[k + i] = min[k + 1]
Ky
k = k + km
KL

ana i or 1 go 3
HY

BbiBOA 1, "-W MMHMMYM paBeH
Ky

, min[i]

Bcé
KOH

OpHaKo, ecnu TNOAXOAWUTH GOPMaJbHO, MOJYYaeTCs, YTO B ITOM aJrOpUTMe BCE-TaKH
WCIO0JIb3YEeTCs JIOTIOJIHUTEJNbHBIA MAacCMB — JJisl XpaHEHUs pe3yJsbTaTa. Eciu ke Mbl 3aXOTUM
M30aBUTCA M OT 3TOr0 MACcCHBa, MOXXHO 06pabaThiBaTh MaTPHULy KaK OJHOMEPHbIA MacCUB B
OJIHOM IMKJI€, BBICUUTBIBATb HOMEP CTPOKH M CTOJIOLA, M Hal/leHHble MUHUMYMbI I1epeKJIa/IbIBaTh
B HayaJo.

[IpuBel€HHBIN aIrOPUTM MOXKET ObITb HCIOJb30BaH [l MOHCKA JOO60ro KOJHUYEeCTBa
MWHHUMYMOB.

anr TpuMuHumyma ()
Hay
uen m, n, x[m, n], min, k, km, i

BBOA M, N
ecimm <= @ uam n <= 0 TO

BbiBOA "HeKoppekTHble MCXOAHble AaHHble"
MHa4e
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ana iorlpgom
HL
ans j or 1 pgon
HL
BBoA x[i, j]
KL
K

k =0
noka k < 3
HL
// Haxopum MUHMManbHLIA SNE€MEHT U ero Homep
min = x[k div n + 1, k mod n + 1]
km = k
ana iork+1pmgom*n -1
HL
ecim x[i divn + 1, i mod n + 1] < min To
min = x[i div n + 1, i mod n + 1]
km = i
BCé
KL

// NepecTaBnAeM HaWAEHHbIN MUHUMANbHLIK dNeMeHT Ha k-oe mecTo
x[km div n + 1, km mod n + 1] = x[k div n + 1, k mod n + 1]
x[k div n + 1, k mod n + 1] = min

// Viem snemeHTbl, paBHble MUHUMAJIBHOMY, MNOC/JE€ MWHUMANBHOIO, CHYMTAEeM UX U nepecTaBnAem
anAa i orkm+1pgom*n-1
HL
ecim x[i divn + 1, i mod n + 1] = min To
k=k+1
x[idivn + 1, imodn + 1] = x[k divn + 1, k mod n + 1]
x[k div n + 1, k mod n + 1] min
BCé

k =k+1
KL

ana i or 1 go 3
HY

BbiBOA i, "-i MuHMMyM paBeH ", x[i divn + 1, i mod n + 1]
Ky

Bcé
KOH

5. IlpocteiMm uymcinom MepceHHa HaspIBaeTcsd NPOCTOE YMCIO £, NpPEeICTaBUMOE B BHJE

E =27 -1, rae p — npoctoe uncio. Ha imcre 6ymaru HapucoBana Tabiuia pasmepom M x M
kinetok. Tabnuua pasgeneHa Ha 4 paBHbBIX KBajpara. Kakue-To M3 KIETOK B KBajJparax
3aII0JIHCHBI HAaTypaJIbHbBIMHU YHUCIIAMU. ITocuurare YwmCITO IMPOCTBIX YHUCEII MCpCGHHa B
[IpaBOM HUXHEM KBajpare. Yucino M 1oimkHO ObITh YETHBIM.

Pemienue. Eciim M - HedyéTHOe 4MC/I0, 3HAYUT, MCXOJAHble JaHHble 3aJaHbl HeBepHO. HWHaye
nepebyupaeM 3JIeMEeHThI TaOJIUIbI C UHJeKcaMu i=M /2 +1 . Muj=M /2 +1 ... M. [lng Kaxa0T0
3JIEMEHTa, ABJIAIOLLErO0CAd HATypaJbHbIM YMCJOM, HAaZO NPOBEPUTH, ABJAETCA JIU OH NPOCThIM
yucsioM MepceHHa. MOKHO IpOCTO NPOBEPATH KX J,0€ YUCJIO N Ha IPOCTOTY, U, €CJIYU OHO ABJISAETCA
MPOCTBIM, BBIYUCIAATD p = Inz(n + 1) ¥ mpoBepsTh, YTO p SABJSAETCA LeJbIM NMPOCThIM YHcaoM. Win
MO>XXHO HalTH MaKCHMaJIlbHOE YHUCJ0 B MPaBOM HUXKHEM KBaJipaTe, MIOCTPOUTb MACCUB MPOCTHIX
YyuceJsl B JlMana3oHe OT 2 A0 mMax, ¥ MpPoOBepATh KaK[0e YUC/A0 N U3 NPaBOro HUXKHEro KBaJparta
TabJIMLbI M YUCII0 p = Inz(n + 1) Ha BXOXJeHUe B IOCTPOEHHbIN MacCUB.
anr MpocTbeleYncnaMepcenHal()
Ha4y

uen m, x[m, m], n, k

Bew p

BBOA M, N
eciu m <= @ uam m div 2 <> @ TO

BbiBOA "HeKoppekTHble MCXOAHble AaHHble"
MHa4e
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ana iorlpgom

HL
ans jorlpgom
HL
BBoA X[i, j]
KL
K
k =0
ana i ormdiv2 + 1 gom
HL
ans jormdiv 2 + 1 gom
HL

ecim x[i, j] >= 1 m Npoctoe(x[i, j]) To
p = In(x[i, j1 + 1)
n = uenaa_4vactb(p)
ecam n = p u MpocTtoe(n) TO

k=k+1

BCé

BCé

KL
K

BbiBOA Kk

Bcé
KOH

anr Mpoctoe(apr uen N)
Hay
uen i

ecim N <=1 T0O
BEpPHYTb JIOXb

Bcé

ecou N=2wmwm N=3wmwm N=5wuwm N=7T0
BEepPHYTb WCTUHA

Bcé

ecim N mod 2 = @ TO
BEpPHYTb JIOXb

Bcé

ecim N mod 3 = @ TO
BEpPHYTb JIOXb

Bcé

ana i ot 5 pgo uenaa_vactb(sqrt(N)) war 6 // PaccmaTpuBaeMm uucna, MeHbuue KopHa (!) us N
HY
ecim N mod i = @ To
BEpPHYTb JIOXb
BCé
ecim N mod (i + 2) =0 TO
BEpPHYTb JIOXb
BCé
KL
BEpPHYTb WCTUHA

KOH

anr MpocTeiedncnaMepcerHa2()

Hay
uen m, x[m, m], n, k, max, nums[100000]
Bel p
BBOA M, n

ecaiu m <= @ uam m div 2 <> @ TO
BbiBOA "HeKoppekTHble MCXOAHble AaHHble"
MHa4e

ana iorlpgom

HL
ans jorlpgom
HL
BBOA X[i, j]
KL
K

max = x[m, m]
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ana i ormdiv2 + 1 gom
HL
ans jormdiv 2 + 1 gom
HL
ecim x[i, j] > max To
max = x[i, j]
BCé
KL
K

PeweTo3paTocdeHa(max)

k =0
ana i ormdiv2 + 1 gom
HL
ans jormdiv 2 + 1 gom
HL

ecam x[i, j] >= 1 v nums[x[i, j]] <> @ To
p = In(x[1i, j] + 1)
n = uenaa_4vactb(p)
ecaiMu n = p U nums[n] <> @ TO

k =k+1

BCé

Bcé

KL
K

BbiBOA Kk

Bcé
KOH

anr PeweTodpaTocheHa(apr uen n)
uen i

nums[1] = ©
Aana i or 2 gon
HL

nums[i] = i
K

i=2
noka i <= uenasa_vactb(sqrt(n))
HY
ana j or 2 * i pgon war i
HY
nums[j] = ©
KL
BbINOJIHUTb
i=1i+1
Ao nums[i] <> @
KL
KOH
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3AZIAHHUE 110 UYH®OPMATHUKE
BAPUAHT 73112 asqsa 11 Kiacca

s 3adanuti 1, 2, 4, 5 mpeGyemcs paspabomamb a/120pummbl HA s13blKe 6/40K-CXEM,
nceedokode uiu ecmecmeeHHOM s3blKe
1. Jnsa mpoBepku, sBISETCS U OOJIBIIOE IIEJ0€ MPOCTHIM, MOXET HCIIOIb30BaThCS

BEPOATHOCTHBIN TecT JlemanHa. [lycts p > 5 — npoBepsiemoe Heu€THOe uncio. Toraa:

e cCiy4aitHO BeiOMpaeM a: 2 <a <p — 2;

e BoruncisieMm r = a?”? {mod p};

e ecnur# I ur#p-1, TO p— cOCTaBHOE.

B tecte JleManHa 3T IPOBEPKU BHITIOJIHAIOTCS IS / CIIydaliHO BBIOMPAEMBbIX d.

Hanmcatp anroputm mpoBepky BBOJAMMOTO YHCIIa Ha MPOCTOTY 1O TecTy JlemaHHa.
[Ipumeuanue: x =y {mod n}, eciu CymecTByeT 1eoe k, st KOTOPOro x =y + k * n.

Pemenue. B 1juksie t pa3 BbIOMpPaeM YKUC/IO0 d B 33ZlaHHOM AuanasoHe. [ KaX/0ro a BbIYUCISEM
r=alr-1/2{mod p}. [ Toro 4ToOGbl HNPHU BO3BEJEHHUU B CTelNEHb He MOJIYYHUJIOCh CAMLIKOM
GOJIBIIOr0 YHCIA (BBIXOASIIEr0 3a Mpefesibl YHCeJ, MPEeJCTaBHUMbIX B KOMIIbIOTEPE), MOXKHO
MPUMEHSTH OlNlepalyMio BbIYMCIEHUSI OCTaTKa OT AeJeHHs Mocae KaX[0ro yMHOXKeHus Ha a. Eciu
BBINOJIHSIETCS yCJIoBUe I # 1 U r # p-1, 3HAYUT, YUCJO COCTABHOE, U MPOBEPKY MOXKHO
npeKpauiaTh.

BoeinosiHsieTCA cieayoliee paBeHCTBO: (X - ¥) mod p = ((x mod p) - (y mod p)) mod p

[TockosibKy B HaueM cjaydae a <p, To a mod p = a. 3Ha4UT, HA MEPBOM LIare LHUKJIA Mbl UMEEM
pesysabTar onepayuu a"mod p (g n=1). Torga a"+!mod p = ((a” mod p) - (a mod p)) mod p.
armod p Mbl ye uMmeeM, U a mod p =a. OcTaéTcsd TOJbKO BBINOJHHUTb YMHOXEHUE W B3STHE
OCTaTKa OT JieJIeHHsl.

anr TecT/lemaHHa()
Hay
uen p, a, t, r, i
nor prime

BBoAa p, t

ecim p <=4 mampmod 2 =0 mam t <= @ TO
BbiBOA "HeKoppekTHble MCXOAHble AaHHble"

MHa4e

prime = ucTuHa
i=1
noka i <= t u prime
HY
reHepauua a B AmanasoHe OoT 2 o p - 2
r=a
ana j or 2 pgo (p - 1) div 2
HY
r
KL
ecomr <>1ur<>p-1T70
prime = noxb
BCcé
Ky

(r * a) mod p

ecnmn prime TO
BbIBOA "Yucno npoctoe”
MHa4e
BbiBOA "Yncno cocrtaBHoe"
BCé
Bcé

KOH
2. B mancuonare i CHOPTUBHOIO Jocyra jAereid oOopynoBaHa cClelMadbHas IUIOIIAJKA C

OOJIBIITUM YHCJIOM KPYITHBIX KJIETOK L, BBUIOKCHHBIX B JOPOXKKH OJMHAKOBOW UIMHBL [lo
JOpOkKKaM (OT Hayaya /10 KOHIA) C KIETKH Ha KJIETKY JIFOOST MPBIraTh OTABIXAIONIUE JCTH.
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Ha xaxnoil kiieTke HapucoBaH BEC — HATypaJbHOE 4YMCIO. BBIMrpbIBaeT TOT peOEHOK,
KOTOpBIM MpU MpbDKKAaX HAaOpajl MUHUMAaJIbHBIA CyMMapHbIM Bec. B wurpe npuHumamu
yaactue M<<L (meHvuie Ha nopsoku) NeTed, MpHITAIONINX 32 OOWH X0 Ha 1, 3, 4 wim 5
kieTok. [Ipennoxure Hanbosee onTUMaIbHbIN ClI0CO0 0OPaOOTKU U XpaHEHUs] HHPOpMaLUU
U1 MOJETUPOBAHUS CUTyalluu (Hampumep, /Uid onpezeneHus noodenutens). llpumedanue:
IIPBITaTh HA 2 KJIETKHA HEJIb3sl.

Pemenune. /[lns xXxpaHeHUS [AAaHHBIX OyZeM HCHOOJb30BaTb MaTpuly U3 Lx L 3/leMeHTOB, B
3JIeMeHTax KOTOpPOW 3anucaH BeC KaKJA0U KJIeTKHU. Pe3ysbTaThl JeTel 3anuileM B BUJle MacCHUBa
13 L x M 3/1eMeHTOB, IPUYEM 3J1eMeHT paBeH 1, ec/iv pe6EHOK NMpbIraa Ha JaHHYIO KjaeTKy, u 0 - B
NPOTUBHOM cjyyae. Takke HaJo 3amucaTb HOMEP [JOPOXKKH, MO KOTOPOW OH mpbiraa. YTobbl
MOJIyYUTh UTOTOBBIM pe3yJibTaT, HaZl0 CJA0XKUTb Beca KJIETOK, Ha KOTOpble NpbIraJ KaXJbIH
pe6éHok. /[l mpoBepKU COOGJIIOJeHUs] MpaBUa OyZeM BbIYUCISATH Pa3HULY MeXAy HHJEeKCaMU
3JIEMEHTOB B KaXK[I0M CTpOKe BTOPOH MaTpUllbl, CoAep>Kaliux 3HaueHue 1. [ljis 3TOro nmoJioKum
CHadasla HOMep NpeAbIAyIled HCNoJb30BaHHOW KJjeTKH 0, 3aTeM NpHU HaxOXJEeHWU B MacCUBe
3HaueHus1 1 BbruMciasieM pa3Huly. Ecau oHa He paBHa 1, 3, 4 wid 5, 3Ha4uT, npaBuja GbLiaa
HapyuleHbl. UHave npubaBsisieM K 06L1eMy pe3y/IbTaTy Bec TeKyllel KJeTKH U 3allOMUHaeM HoMep
TeKyllel KJIeTKHU KaK HOMep NpeJblAyLlen.

anr CnopTtusHbitflocyr ()

Hay
uen 1, m, weights[1l, 1], tracks[m], jumps[l, m], results[m], i, j, prev
nor right

Beoag 1, m
ecim 1 <=0 uam m <= O TO

BbiBOA "HeKoppekTHble MCXOAHble AaHHble"
MHa4e

ana iorlpol
HL
ana jorlgpol
HL
BBoA weights[i, j]
KL
K

ana iorlpgom
HY

BBoa tracks[i]
KL

ana iorlpol
HL
ans jorlpgom
HL
BBOA jumps[i, j]
KL
K

ana iorlpgom
HL
results[i] = @
right = uctuHa
prev = 0
j=1
noka j <= 1 u right
HL
ecnam weights[tracks[i], j] = 1 T0O
ecim j - prev =1 uam j - prev = 3 uam j - prev = 4 TO
results[i] = results[i] + weights[tracks[i], j]
prev = j
MHave
right = noxb
BCé
BCé
KL

ecim right To
results[i] = -1
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Bcé
K

ana iorlpgom
HY
ecim results[i] = -1 TO
BbiIBOA, "Pe6EHOK Hapywun npasuna”
MHave
BbIBOA results[i]
BCcé
Ky

Bcé
KOH

3. OpmumaHaamatukiaccHUK WBan mrobut wrpate ¢ KaubkyaaropomM. OH dacTo CcHavaia
BbIUMCIsAET QyHKUMIO y=sin(cos(sin(cos( ... sin(x)))), a 3areM K pe3yJbTaTy MPUMEHSET
obpatnyro ¢yHkiuwo arcsin(arccos(arcsin( ... arcsin(y))). BbImoJHUB S3TH JAEUCTBUS
OJIMHAKOBOE YHCIIO pa3, MBaH moiydmn B pe3yibTaTe HEKOTOpOe 4ucio. bynmer nam oHO
ucxoaubpM? OOBsICHUTE, TTIOYEMY?

Pemenue. He Gyner. Bo3HUKawIas B Ipoljecce BbIYHUCJEHUH IMOTPEIIHOCTb, 00yC/JI0BJEHHAs
OKpYTIJIEHMEM BeLLEeCTBEHHbIX 4YHMCesJ HM3-3a OrPAaHUYEHHOI0 KOJIMYECTBA 3HAKOB B 4MCJE NPU
npezacraBaeHud B IBM, U3MeHUT pe3yibTar.

4, He wucnonb3ys IOIOIHUTENIBHBI MAacCHB WJIH IPOCTBIE METOABI COPTHUPOBOK, HAaWTH B
MaTpHLE 3HAYCHUS] TPEX MNEPBBIX MUHUMAJIBHBIX 3JIEMEHTOB.

Pemenue. HaliiéM MUHHMa/JbHBIA 3JIeMeHT MaTpUlbl. [IpoBepUM, CKOJBKO TaKUX 3J€MEHTOB
cyuecTByeT B MaTpulle. Eciiu ux 3 u 6oJbllle, 3HAYMT, 33/1a4a pelnieHa. Eciv HeT, emé pa3 HalaéM
MUHHMaJbHbIA 3JIEMEHT M3 TeX 3JIEMEHTOB, KOTOpble OoJiblie MEPBOro MUHUMyMa. B ciyuae
HeoO6XO0JMMOCTH HaW/J€M TaKXe TPEeTHH MHUHUMaJbHbIM 3JIEMEHT U3 TeX 3JIEMEHTOB, KOTOpbIe
6oJIblIIE TEPBbIX JBYX MUHUMYMOB.

[IpuBel€HHBIN aIrOPUTM MOMXKET ObITb HCIOJb30BaH [Jisl MOHCKA JO60ro KOJHUYECTBa
MWHHUMYMOB.

anr TpuMuHumyma ()
Hay
uen m, n, x[m, n], min[m * n], k, km, max, i, j

BBOA M, N
ecim m <= @ uam n <= 0 TO

BbiBOA "HeKoppekTHble MCXOAHble AaHHble"
MHa4e

ana iorlpgom
HL
ans j or 1l ppgon
HL
BBoA x[i, j]
KL
K

// HaxoAMM MWHMManbHOe 3Ha4YeHUe B MaTpuue, KONMYECTBO TakKUX 3HAYEHUIA U MaKCUMaNbHOE 3HA4YeHWe B MaTpuue
min[1] = x[1, 1]
km = 1
max = x[1, 1]
ana iorlpgom
HY

ans j or 1 pgon

HU

ecim x[i, j] < min[1] To
min[1] = x[i, j]

km =1
nmHaye ecnan x[i, j] = min[1] TO
km = km + 1

MHavye ecan x[i, j] > max To
max = x[i, j]

BCé

BCé
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Bcé
Ky
KU

// Lybnupyem MUHMManbHOe 3Ha4YeHWe CTONbKO pa3, CKOJNIbKO OHO BCTpevaeTcCs B MaTpuue
ana i or 2 go km
HY
min[i] = min[1]
Ky

noka k < 3

// VueM MUHMUManbHOe 3HayeHMe CpeAu 3HaYeHWi, KoTopble bosnblie MOCAeAHEro HaiLeHHOro MMHUMYMA

// NocKonbKy NoOCnefHuii HalAEeHHbIA MUHUMYM He MeHblle MnpefblaylnX, 3S1eMeHT MaTpuubl, KOTOpbii 6osble
// nocnepHero MuHuMyma, 6yaeT 6osblie BCeX HaWAEHHbIX MUHUMYMOB

// 4TObbl He uckaTb MepBOe 3HayeHMe, KOTOpoe 6o/blie MOCNAEAHEro HalJeHHOro MUHMUMYMa, WCMOJib3yeMm
// BNA MHMUMANM3auuuM MaKCUMasbHOE 3HayeHWe B MaTpuue, 4TO He MOBAMAET Ha pesynbTaT

min[k + 1] = max

km = 1
ana ior1mom
HY
ana j ot 1 gon
HU

ecam x[i, j] > min[k] w x[i, j] < min[k + 1] TO
min[k + 1] = x[i, j]

km =1
MHavye ecam x[i, j] = min[k + 1] TO
km = km + 1
BCé
BCé
Ky
KL
ecam min[k + 1] = max TO
km = km - 1
BCé

// Bybnupyem MUHUManbHoOe 3HayeHue
ana i ot 2 pgo km

HY
min[k + i] = min[k + 1]
Ky
k = k + km
KL

ana i or 1 go 3
HY

BbiBOA 1, "-W MMHMMYM paBeH
Ky

, min[i]

Bcé

KOH

OnHaKo, €ecad TOAXOAUTh GOpMasibHO, IMOJy4YaeTcs, 4YTO B 3TOM aJrOPUTMe BCE-TaKH
HCIIOJIb3YEeTCS JOMOJHUTENbHBIA MacCUB - AJi XpaHeHWs1 pe3ysbTaTa. EclM Ke Mbl 3aXO0THM
M36aBUTCA U OT 3TOTO MAcCHMBa, MOXKHO MOC/J€0BAaTEJbHO UCKAaTb TPU MUHHUMAa/IbHBIX 3JIEMEHTA

TaK, YTOOBI KaXKbIH C/IeAYIOIMNN ObLI 60JIbIIE MPeAbIAYIIEro.

ﬂaHHbIﬁ AJITOPHUTM PACCYHUTAH HA TIOUCK UMEHHO TpéX MHWHHMaJIBHBIX 3JIEMEHTOB.

anr TpuMuHumyma ()
Hay

uen m, n, x[m, n], minl, min2, min3, k, km, max, i, j

BBOA M, N
ecim m <= @ uam n <= 0 TO

BbiBOA "HeKoppekTHble MCXOAHble AaHHble"
MHa4e

ana iorlpgom
HU
ans j or 1 gon
HY
BBOA X[i, j]
Ky
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Ky

// HaxoAMM MWHMManbHOe 3HA4YeHUe B MaTpuue, KONUYECTBO TakKUX 3HAYEHUIA U MaKCUMaNbHOE 3HA4YeHWe B MaTpuue
minl = x[1, 1]

km = 1

max = x[1, 1]

ana iorlpgom

HY
ans j or 1 gon
HY
ecim x[i, j] < minl ToO
minl = x[i, j]
km =1
mHaye ecan x[i, j] = minl TO
km = km + 1
MHavye ecam x[i, j] > max To
max = x[i, j]
BCé
BCé
BCé
Ky
KL

ecnm km = 2 TO
min2 = minl

BCé

ecnm km >= 3 TO
min2 = minl
min3 = minl

BCé
k = km
ecim k < 2

// Vluem MMHUManbHOe 3Ha4YeHWe cpeiu 3HAYeHW, KOTopble 6oNblie MepBOro MUHUMyMa

// YTO6b He WCKaTb NepBoe 3HayeHWe, KOTopoe 6osblie MOCAEJHErO HAaWAEHHOrO0 MWHUMYMa, WCNO/b3YyeM
// BNA MHULMANM3auMM MaKCUManbHOe 3HayeHWe B MaTpuue, YTO He MOBAUAET Ha pe3ynbTaT

min2 = max

km = 1
ana ior1mom
HY
ana j ot 1 gon
HU

ecam x[i, j] > minl mn x[i, j] < min2 TO
min2 = x[i, j]

km = 1
nmHavye ecam x[i, j] = min2 ToO
km = km + 1
BCé
BCé
Ky
KLy
ecnm min2 = max To
km = km - 1
BCé

ec/m km >= 2 TO
min3 = min2
BCé
k = k + km
BCé

ecam k < 3
// Vluem MUHUManbHOe 3HaYeHUe cpelau 3Ha4YeHwui, KoTopble 6osblle BTOPOro MUHUMYMaA
// YTO6bl He WCKaTb NepBoe 3HayeHWe, KOTopoe 6osblie MOCAeAHErO HAWAEHHOrO0 MWUHUMYMa, WCNO/b3YyeM
// BNA MHULMANM3auMM MaKCUManbHOEe 3HayeHWe B MaTpuue, YTO He MOBAUAET Ha pe3ynbTaT
min3 = max
ana ior1mom
HL
ana j ot 1 gon
HL
ecam x[i, j] > min2 n x[i, j] < min3 TO
min2 = x[i, j]
BCé
K
KL
BCé
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BbiIBOA "lepBblii MMHMMYM paBeH ", minl
BbIBOA "BTOpoit MMHMMYM paBeH ", min2
BbIBOA "TpeTuit MMHMMYM paBeH ", min3

Bcé
KOH

5. Yucno ®uboHAYYM — HATYPAITBHOE YHCIIO, YIOBICTBOPSIONICE CICIYIOIUM COOTHOIICHHUSIM:
Fo=1, Fi=1, F, = F,, + F,», n>2. Ha nucte 6ymaru HapucoBaHa TaOJuIla pazMepoMm
M x M xnerox. Tabnuma pasmeneHa Ha 4 paBHBIX KBajapaTta. Kakue-To W3 KIETOK B
KBaaparax 3aIllOJIHCHBI HATypaJlbHbIMU YHUCIIAMU. ITocunrare umciio yucen PuboHAYUN B
[IpaBOM HUXKHEM KBajpare. Yucino M 1oimkHO ObITh YETHBIM.

Pemienue. Eciu M - HedyéTHOe 4MC/I0, 3HAYUT, UCXOJAHble JaHHble 3aJaHbl HeBepHO. HWHaye
nepe6upaeM 3Je€MeHThl TabJULbI C UHAeKcaMU i=M /2 +1 . Muj=M /2 +1 ..M. lna kaxgoro
3JIEMEHTA, SIBJSIOILErOCsS HaTypasJbHbIM YHCJOM, HaZl0 NPOBEPHUTb, SIBJASETCS JA OH YUCAOM
®uboHauuu. [y 3TOr0 HAWAEM MaKCUMaIbHOE YHMC/I0 B IPABOM HIDKHEM KB3JipaTe, MOCTPOUM
MaccuB yuces PuboHayyu B AuanaszoHe ot 0 g0 max U OyJeM NPOBEPSATh KAKJI0e YHCIO U3
MPaBOro HIKHEro KBaipaTa TabJ/IMIIbl HAa BXOXK/IeHHUE B IOCTPOEHHbBIN MacCHB.

anr YucnaduboHayvum()

Ha4
uen m, x[m, m], k, max, f[0..100000], n, i, j, p
nor fib

BBOA M, N
ecaiu m <= @ uam m div 2 <> @ TO

BbiBOA "HeKoppeKkTHble MCXOAHble AaHHble"
MHa4e

ana iorlpgom
HY
ans jorlpgom
HY
BBoA X[i, j]
Ky
Ky

max = x[m, m]
ana i ormdiv2 + 1 gom

HY
ans jormdiv 2 + 1 gom
HY
ecim x[i, j] > max To
max = x[i, j]
Bcé
Ky
Ky
f[o] = 1
f[1] =1
n=1
noka f[n] < max
HY
n=n+1
f[n] = f[n - 1] + f[n - 2]
Ky
k =0
ana i ormdiv2 + 1 gom
HY
ans jormdiv 2 + 1 gom
HY

fib = noxb
p=1
noka p <= n u He fib
HY
ecnm x[i, j] = f[p] T0
fib = ucTuHa
BCé
Ky
ecam fib To
k =k +1
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Bcé
Ky
KU

BbiBOA k

Bcé
KOH
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