Bropoii (3akIH0YUTeIbHBIN) ITANl HAYYHO-00Pa30BaTEJIbHOI0 COPEeBHOBAHHUA
Oummmnuaap! LKoJAbHUKOB «1ar B 6yaymee»
no odmeodpaszoBareabHoMy npeamery «HpopmaTuka»

10 xaace, mapt, 2016 r.
3ananme 1 (12 6an710B)

Onpenenuth MUHUMAJIbHOE OCHOBAaHUE CHCTEMBI CUUCIEHMS y, AJII KOTOPOTO CYIIECTBYET
pelIeHrne ypaBHEHUs

3x, + 5,x, =20,. X - nenoe 4ucio.
OtgerT: 8
Pemenue. Ilepenumem ypaBHeHue B Buiae 8x=2y. O4eBUIHO, 4YTO 4X=y, CJI€AOBATEIbHO, OCHOBAHUE
CUCTEMBI CUMCICHHs KpaTHO 4. 4 HaM He MOAXOIUT, TaK KaK B TPOUYHOW CHUCTEME CUHCIICHHUS HET
uudpsl 5. CnepoBaTenbHO, OTBET 8.
Kpurepnn onenku.
Ha monnerit 6amn (12 6amnoB B 9 u 10 knaccax) OlEHWBAETCS PEIIEHHE, B KOTOPOM B SIBHOM BHJIE
MIPUBEICHO YpaBHEHUE WITH IIETI0YKA PacCyKIeHUH, Belylias K 000CHOBaHHIO MPAaBUILHOTO OTBETA.
Pemenue, kotopoe coAepkHT apuMeTHUeCKue OMIMOKM, HE BEAyIIMEe K HapyIICHHIO ILIEMOYKU
paccyXIeHH, OIIEHUBAETCS B 8 OaJIOB.

Pemenue, copeprkariee TOIbKO MPaBUIIBLHBIN OTBET, OIIEHUBAETCS B 3 Oaia.
3ananme 2 (12 6an710B)

N3 Mockssl B Cankr-IlerepOypr emyt CunmopoB, MBanoB u IlerpoB. ®ammiuum 3Tux
MACCAKUPOB PACHPOCTPAHEHHBIE, TaK YTO OKA3aJOCh, UYTO Takue ke (paMuianu y TpEX YeloBeK M3
MOE3HON Opuraibl — MalllMHUCTA, TOMOIIIHUKA MAIIMHUCTA U IPOBOJHUKA.

U3BecTHO, 9TO BCE:

1. mepeuncnenHsle auua ;xuByT B Mockse, Cankr-IlerepOypre u bonorowm;
BCE TPH MMACCaXXKUPA KHUBYT B pa3HbIX ropojax no OKTAOPHCKOM KeIe3HOU 10pore;
BC€ WIEHBI [T0€3JHON Opuraibl )KUBYT B OJJHOM T'OPO/IE;
naccaxup MBaHoB kuBET B MOCKBE;
MIPOBOJHUK KUBET B bonorom;
naccakup - ogHodamuen npoBoHuka kuBET B Cankt-IlerepOypre;

naccaxup IleTpoB He MpoXxKMBaET TaM Xke, TAe ero 0JHO(haMUIIeL;

® =N kW

CunopoB U3 noe3qHOM OpUraibl BEIMTPAl y IOMOITHUKA MAIIMHUCTA NApTUIO B OMIITHAPA.
KakoBbl (hammiiny 4aeHoB Moe3HOM Opuraibl U Te )KUBYT OHU M MACCAKUPBI?

OtBeT o0oCHYyiiTE.



Pemenne
1. Bce unens! noe3aHoi Opuraas! xkuByT B bonorom (1. 3, 5). [Taccaxxup VBanoB xuBet B Mockse (1.
4). 3 1.7 u Toro, 4uto Bcs moe3aHas Opuranaa xuseT B bomorowm, cienyer, uro IleTpoB He XuBeT B

Bbonorom. U3 1.8 cnenyet, uro CuaopoB HE TTIOMOIIHUK MAIIMHUCTA.

_HOMO HHHK
Mockea CuaoopoB [ Mamu:j‘ucra
Nposo H
Bonoroe BaHoB Al
Crne Metpos MaLLMHUCT

2. U3 cxembr BuIHO, 9TO B bonorom skuBet Cumopos, 3HauuT [letpos. XXuser B Cankt-IlerepOypre.

N3 1.6 u u3 toro, uro [lerpos xxuBet Cankt-IleTepOypre cnemyer, uto Gpamurms mpoBoaHuka [leTpos.

________________ MOMOLHIMK
HocHed Cupopos MaLLMHUCTA -
Bonoroe MBaHoB 4 NposoaHuK
Cre MNeTtpoB MaLUUHUCT

3. 13 cxeMbl BUAHO, UTO TIOMOITHUK MAalIMHUCTA -- MIBaHOB, ciienoBaTenbHo, CHI0OPOB -- MalluHUCT.

Mockga Cupopos omoR
< | MALlUMHMUCTA
Bonoroe MBaHoB NposogHMK
Cre MeTpos MaLUUHUCT

Otsetr: CumopoB - bomnoroe, MBanoB - Mocksa, IlerpoB - CIIO, moesmnas Opurama - bomoroe.
Cunopos - MamHUCT, M IBaHOB — MOMOUTHUK MaIIMHUCTA, [IeTpoB - MpOBOIHUK
Kpurepun 12 6amios:

e -3 Oajuta 3a Ka)XkJ10€ HECOOTBETCTBUE
3ananmue 3 (12 6a/10B)

B rpynne cryaentoB 25 yenoBek. K yka3zaHHOW naTe JomallHee 3a/laHUE MO oOmel Qusuke

caenanu 10 yenmosek. JlomaliHee 3aaHMe IO MAaTEMaTU4YECKOMY aHaiuu3y - 8 uenoBek. M3 Hux 6



YeJIOBEK CHealld 3aJlaHue W 1Mo (PHU3WKe, W MO MPOrpaMMHUPOBAHUIO, HO HE M0 MaTEeMaTHUYECCKOMY
aHaJIM3y. 7 4eJOBEK Clealli 3a/laHue U 10 MaTeMaTHYeCKOMY aHaJIU3y, U IO MMPOrpaMMHPOBAHUIO, HO
He 1o ¢usuke. OTHOBpEMEHHO MaTeMaTHYECKHil aHanu3 U (U3HKY, HO HE MPOrpaMMHUpPOBAaHUE, HE
nenan HUKTO. CKOJIBKO YeJIOBEK BBIMIONHWIN 33JaHHE CTPOTO MO OJHOMY IMPEAMETY, €CITU U3BECTHO,
9TO TEX, KTO CIIeiall BCe 3a/laHue, B TPYIIIE HET, @ BCEX PasTHIIBASCB, KOTOPbIE HUYETO HE JICJIAfOT,
OTYHUCIIUIIH el B MPOILJIOM CEMECTpPE, 32 UCKIIOYEHHEM OJHOT0 YesoBeKa?

Otser: 11

Pemenue.

Bcero xotp utOo-TO amenamu 24 gemoeka. 10 nemamm ¢usmky, MataH - 8. 3HAYHT, TOJIBKO
nporpammupoBanue caenanu 24-10-8 = 6 yenoek. M3BecTHO, uyTO 6 yenoBek u3 10 menanu kpome
¢bu3MKK ele mporpaMMHpoBaHHue. 3HAUUT, 4 nenanu Tonbko (usuky. [lo anamoruu, TOTbKO MaTaH
caenan 1 yenoBexk.

6+4+1 =11.

Kpurepun. Ha monubrii 6amn (12 OanmoB) oleHMBaeTCs pelIeHHe, B KOTOPOM B SIBHOM BHJIE
MPUBEACHBI Kpyru Oiliepa WM IENOYKa pacCy>KICHHM, Beaymias K OOOCHOBAHUIO MPaBUIHHOTO
OTBeTA.

Pemenue, koTropoe COACPKUT apu(METHICCKHE OIMUOKW, HE BEAyIIHEC K HAPYIICHUIO IECMOYKH
paccyXJIeHHM, OIIEHUBAETCS B 8 OaIIOB.

Pemenue, copeprkaree TOIbKO MPaBUIIBLHBIN OTBET, OIIEHUBAETCS B 2 Oaia.
3ananue 4 (12 6a/10B)

ABTOMAT mNOdy4yaeT TPEX3HAUYHOE YMNCJIO, 3allMCAaHHOE B IIECTHAALATEPUYHOM cHUCTEME
CUHCJICHHs. B 3TOM unciie OH HaXOQUT CyMMY MEpPBOM U BTOPOM U CyMMY BTOPOU U TpeThel 1udp.
O0e cymMMBI IEpEBOJATCS B BOCBMEPUUHYIO CHUCTEMY CUHUCIIEHHs, IOC]Ie 4ero ymHoxarorcd Ha 2. U
3alHUCHIBAIOTCS APYT 33 APYIOM B OPSAIKE BO3PACTAHUS.

Hampumep, u3 uncna 123, aBToMaT noxyuyut yucio 612g.

Haiitu makcumanbHOe uMcio, 00paboTaB KOTOpOE aBTOMAaT MOJYYUT JIBy3HA4yHOE
BOCBMEPHUYHOE YUCJI0. OTBET 3allMIINTE B IIECTHAAUATEPUYHON CUCTEME CUUCIICHU.

OtBer o0ocHyiiTe.

Otser 303.

Pewenue:

T.x 8-e unciIo MBI TTOJTydaeM YMHOXEHUEM Iudp Ha 1Ba, TO Makc. yucio Moxket ObiTh 110 110. OHo
6bU10 TomyuyeHo u3 yucna 011 011. T.e. cymma mudp paBHa 3. Makc. 4iclio cyMMBbI IEpBOKH+BTOPOM
uudpbl 1 BTOpor+TpeTheit nudpsl KoToporo paBHsl 3 - 303.

Kputepuu (12 6amioB)



-4 eciiv OTBET HE B TOU CUCTEME CUUCIICHUSA
-8 B pe3ynbrare 0OpaOOTKM TOJIydaeM JIBY3HAYHOE YKCJIO, HO BbIOpAaH HE MaKCHUMAaJIbHBIN
BapHaHT.

-6 HET pelIeHus

3ananme 5 (22 6aaa)

WBan IletpoBud xuBET B ropojae «J{opoXHBI» M KaXAbIA IEHb OH J0OMpaeTcs Ha paboTy Ha

Malll¥He MO JIoporaM Tropoja, Ha KOTOpbIX ObiBaloT MpoOku. Heobxomumo BbeiOpath it VBana

[leTpoBuua HanbosI€e€ OBICTPBIA MAPIIPYT, C MOMOIIBIO KOTOPOT'O OH CMOXKET 100paThes 10 pabOTHI.

Hcxonnble qaHHble 3aat0TCs CAEAYIOMUM 00pa3oMm:

Ha MEpBOIl CTPOKE MUIIETCS KOJIMYECTBO MEPEKPECTKOB B ropoje (HaTypajlbHOE YHCIO HE
npeBocxosmiee 1000)

Ha BTOPOM CTPOKE HOMEp INepekpécTka, ¢ koroporo Mean IlerpoBud HauMHAET IBUKEHUE
(mepexpEcTKU B ropojie HyMEpYyIOTCs HaTypPaJIbHBIMU YUCITAMH )

Ha TPEThEH CTPOKE HOMEpP MEPEeKPECTKA, Kya J0bKeH no0patbest MiBan [leTpoBud

Ha YETBEPTOU CTPOKE Jajiee 3aUChIBAETCS KOJIMYECTBO JOPOT B TOPOJIE

Ha NATOM M TOCHEAYIOUMX CTPOKAX WAYT JAaHHBIE [0 KaXJOW JOpOore B BHIE TPEX
HaTypaJIbHBIX YMCEN, 3alMCAHHBIX Yepe3 MpoOei: MepBbie JBa YKCia - HOMEpa MEePEKPECTKOB,
MEXAy KOTOPbIMH HPOXOAUT Jgopora (MO KaXIoM Jopore MOKHO €3[uTh B 00OMX

HaIpaBJICHUSX ), TPEThE YHCIIO - BpeMsl, HEOOX0IMMO€e Ha IIPOe3]] B MUHYTaX.

B kauecTBe oTBETa BEIBEIUTE qucpes HpO6CJ'I HOMEpa HCpCKpéCTKOB, KOTOPBIC HAAO IMMPOCXATh.

Bxonnbie naHubie BrixogHble jaHHbBIE
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571
6715

{Peanuzamus anropurma dnoiiga-Yopmienna}
const
nmax = 1000;
INFINITY = MaxInt;
type
TRow = array [0..nmax - 1] of integer;
TVertex = array [0..nmax - 1] of TRow;
procedure FloydWarshall(v: TVertex; n: integer; var d, p: TVertex);
var
1, j, k: integer;
begin
d:=v;
for i := 0 to pred(n) do
for j := 0 to pred(n) do
begin
if d[i, j] = 0 then
d[i, j] := INFINITY;
if i =j then
dli, j] = 0;
pli, j] :=J
end;
for k := 0 to pred(n) do
begin
for i := 0 to pred(n) do
begin
for j := 0 to pred(n) do
begin
if (d[i, k] <> INFINITY) and (d[k, j] <> INFINITY) then
begin
if (d[i, j] > d[i, k] + d[k, j]) then



begin
d[i, j] -=d[i, k] + d[k, jI;
pli, j] := p[i, kJ;
end;
end;
end;
end;
end;
end;
procedure RestorePath(const D, P: TVertex; n: integer; A, B: integer);
var
k: integer;
begin
Write(A+1,'");
k:=A;
while k <> B do
begin
k :=p[k, B];
Write(k+1,'");
end;
end;
procedure AlgoFW(const Vertex: TVertex; n,a,b: integer);
var
D, P: TVertex;
begin
FloydWarshall(Vertex, n, D, P);
RestorePath(D, P, n, a, b);
end;
var
n, m, a, b, 1, j,x,y,l: integer;
Vertex:TVertex;
begin
read(n);
read(a);
read(b);



read(m);
fori:=1 ton do
forj:=1tondo
Vertex[1,j]:=0;
fori:=1 to m do
begin
read(x,y,l);
Vertex[x-1,y-1]:=l;
Vertex[y-1,x-1]:=1;
end;
AlgoFW(Vertex, n,a-1,b-1);

end.

Kpurepuu (makc. 22 6amioB):
e -2 0am 3a KaxJble 5 CHHTAaKCUYECKUX OIIHOOK
e -4 Ganna eciu HET BBIBOJIA Pe3ysIbTaTa
e -3 Oajyuta eciM BBIBOJI Pe3yJibTaTa B 0OpPAaTHOM IOPSIIKE
e -9 He 3 dexTHBHO 1O BpeMeHH / TaMATH (HarpuMep, pEKyPCUBHBIN Tiepe0op myTei)
e -12 ecnu uAET MOUCK CAaMOTO JUTMHHOTO Iy TH
e -4 3a Kaxayro OmMOKY B alroputMe (HampuMmep, He 3aHyJsieM MaTpULle CMEKHOCTH, BMECTO >
HamucaHo <)

e -9 3a cepbesHyro OMMOKY B alITOPUTME (CYMTAEM JIOPOTH OJHOCTOPOHHUMH, HAIIPHMED)



