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BBenenne

W3 kypca IIKOJIbHOM MaTeMaTHMKU HaM BCE M3BECTHBI 33/1aud KOMOWHATOPUKH, TAaKUE KaK
3aJa4M Ha MEePECTaHOBKH, COYETaHUs1, pa3MelleHNs], TPEACTaBIEeHHbIE COOTBETCTBYIOIIMMU (hOpMY-
namu. Ho 31 hopMyIibl AAI0T HaM TOJIBKO KOJIMUECTBO PELLeHuH, a He caMu pereHus1. OOmux Tumno-
BBIX aJITOPUTMOB CAMUX PElIeHU Ha STU THUIIBI 33/1a4 He ObUI0. DTH THUIIBI 3324 ¢ OOJBIIMMH YHC-
Jamu MOxHO oTHecTH K NP 3agayam. Ho ¢ momonipio nporpamMmel Scilab packpblBaloTcsi TUIIOBBIE
JITOPUTMBI TAKMX 3a/1a4 U BBIIAIOTCS CAMM PEILeHus], U He TOJIbKO KOIN4ecTBO pereHuid. CyTh ajro-
PUTMOB COCTOMT B ONEPUPOBAHMU C JIEMEHTAMU HATypPaJIbHOIO psjia B CTPOKAX M CTOIOLAX MaT-
PHULIBI, a TAK)KE B ONEPUPOBAHUU CO CTPOKAMM M CTOJIOLIAMM MAaTpUIIbl C MOMOIIBI0 KoMaH[ Scilab.
NP- 3aaun, B puHLIUIE, TPEICTABISIOT BCE TE K€ 3aJa4l KOMOMHATOPUKH, HO B OOJIBIIMX YHCTIAX.
Tak B ogHoit NP- 3aa4e MOryT MpUcCyTCTBOBATh Cpa3y Kak MEPEeCTaHOBKH, TaK U COUETAHUS U pa3-
MEILEHUs, MOT'YT ObITh 3TU ONEepalyy (COUYeTaHHs, pa3MelleHus], IePECTAHOBKH) MOC/IeJOBATEILHO
MIOBTOPSITBCS, HO YK€ C IPYTMMH, TIOJTyYeHHBIMU B XOJIe PEIeHus 3aJa49i, JAHHBIMH, MOTYT OBITh
3a/1aHbI IOTIOTHUTEIbHBIE e11le KaKue MO0 YCIOBHS WK BhruncieHus. CyTb B TOM, YTO 3HAs TUTIOBbIE
JITOPUTMBI IEPECTAHOBOK, Pa3MELLEHHS, COYETaHU S, ITU AJITOPUTMBI MOXKHO UCTIONb30BaTh CKOJIBKO
YIOJHO B OJJHOM 3a/1aue 1 TakuM oOpas3oM peutath NP 3agaun. [ToguepkHeM ele pa3, 4To NpUBEAEH-
Hble HUKE aJITOPUTMBI JAIOT CAMU PEILIEHHUs], a HE TOJIBKO OTBETHI O KOJIMUECTBE PELIeHU, XOTS U UX
TOXE Jal0T. B O0onblMX uncnax pemenne 3Tux 3a1a4 TpedyeT OOMbIIoi pa3perTeIbHOI MOITHOCTH
KOMITBIOTEPA, HO aJITOPUTMBI OCTAIOTCS BCE Te Ke. B JTaHHOW KHUIe MPUBOIATCS MPUMEPHI C MAJIBIMU
YHCJIAMU, HO CYTh J€Jla OCTaercs Ta ke. Tem camblM, aBTOp XOYeT MOKa3aTh, YTO YacTO pelleHue
337241 JISKUT Ha TOBEPXHOCTHU, HO Mbl MHOT/1a HE MOXEM YBUJIETh PELLIEHHUE M0/l TAKUM YIJIOM. ABTOP
yBepeH, uTo Bce Oosbiiie NP-3a1au Oyner nepexoauts B paspsn P- 3agad. 1ot npoliece Hem3oexkeH
C pa3BUTHEM MPOrPaMM U POCTOM MOIIIHOCTHA KOMIIBIOTEPOB.
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I'naa 1. CymiHoCTh MeTOAa, KOMaHAbI U
THIIOBbIE aJropuT™Mbl B mporpamme Scilab 6.0.1

— CymHocTh MeTo1a

Jli060e MHOKECTBO MOKHO 3aIicaTh B BUJE MaTpULIbl C JIEMEHTaMH 3TOro MHoxecTsa. CyIi-
HOCTb [IPUMEHSAEMOr0 METOZIa COCTOMT U3 ONIEPUPOBAHMS HaJl HATYPAJILHBIMU YUCIAMU (JIEMEHTAMU
MHOKECTB), IPUMEH SISl MAaTPHYHBIH TTOAXO/, TO €CTh ONIEPUPOBAHMEM IEMEHTAMH MaTpPUII, UX CTOJIO-
LIOB U CTPOKaMH, a TAKKE BO B3aUMOAEUCTBUAMU MEXKIY MaTPALIAMU (MHOXKECTBAMHU).

OO01ue TUMOBbIE aJITOPUTMBI TSI 33/1a4 KOMOMHATOPUKY, TAKUX KaK 33/1a4 Ha MEPEeCTaHOBKH,
COYETaHHUs, Pa3MELIEHNU s, KOTOpbIE IPUBEIEHBI HUKE, TpUMEHUMBI 111 NP- 3aga4. 9t Tuns! 3a1a4
(Ha MepecTaHOBKM, COYETaHHUs, pa3MelleHus1) ¢ OONBIIMMM YHUCIaMU MOXHO OTHecTH K NP- 3aja-
yam. NP- 3aga4n, 1o cyTu cBoeid, peCTaBIISIoT BCe Te Ke 3a/1a4l KOMOMHATOPUKH, HO B YCIIOKHEH-
HOM BapHaHTEe, B OJHOM 3aa4e MOT'yT IPUCYTCTBOBAaTh CpPa3y KaK NEPECTAaHOBKHU, TaK U COYETAHUSA
Y pa3MelleHNs, MOryT ObITh 3TH ONEpaly (COUYETaHHs, pa3MelleHNs], IEPEeCTaHOBKM) MOCIIeJOBa-
TEJILHO TIOBTOPATHCSA, HO YK€ C JPYTMMU NOJIyYEHHBIMU B XO[€ PELICHU 3a7a4M JaHHBIMH, MOTYT
OBITb 3a/1aHbl JONOJHUTENbHBIE ellle Kakue JUO0 ycIoBUs WM BeluMcieHus. Ho ¢ momonipio npo-
rpammsbl Scilab pacKpbIBalOTCS THUIOBBIE AJITOPUTMBI TAKMX 3a/a4 U BBIAAIOTCSA CaMM PELLEHMS, a HE
TOJIBKO KOJIMYECTBO perieHui. CyTb B TOM, UTO 3Hasl TUIIOBBIE AJITOPUTMbI IIEPECTAHOBOK, pa3Melle-
HUS, COYETAHUSA, UX MOXKHO UCIIOIb30BaTh CKOJIBKO YTOJHO KaK TUIIOBBIE AJITOPUTMBI B OIHOM 3a/1a4e
1 TakuM oOpaszoM periath NP- 3agaun.
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— NP-3agauu u ux MoJeJu B
MAJbIX YHCJIaX, 00I[He aJropuTMbI

ITpusenem npumepst NP-3anau:

3amaya Nel.

[Tpenmosnoxum, 4To Bbl OPraHMU3yeTe pa3MelieHue Pyl U3 YeTHIPEXCOT CTYJCHTOB YHUBEP-
cutera. KonmmuecTBo MecT orpaHMUYeHO, ¥ TOJIBKO CTO CTYJICHTOB IOJTyYaT MecTa B o0Immexutun. Cury-
arys YCJIOXKHSIETCS TEM, UTO JIeKaH MPEeJOCTaBUII BAM CITHCOK Tap CTYAEHTOB, KOTOPHIE HE MOTYT JKHUTh
BMeECTe, M TTPOCHJI, YTOOBI HU OJTHA Tapa U3 ITOrO CIKCKA He ToMNala B OKOHYATEe/IbHBIA BapUaHT.

3amayga No2.

Bepno i, uto cpenu uncen {—2,—3, 15, 14,7,—10, ...} ectb Takue, 4yTo uX cymma paBHa 0?

Nnu emte, Hanpumep, mpuMepHo Takas ke 3aaada: 50, 2, 47, 5, 21, 4, 78, 1. 3apavya: MOXKHO
JI¥ TIOI00paTh CPeu ITUX YUCesT TaKue, 4To ux cymma gact 1007

3amayga Neo3.

TpeOyeTcst HANTH KpaTYaNIINA MyTh, MPOXOAAIIMN TOUHO IO OTHOMY pa3y uepe3 KakIblid U3
mectr roponoB A, B. C. D.I. F¢. 3amana marpuiia pacCTOSIHANA MesKy JIOOBIMH TTapaMH FOPOJIOB,

3agaun, MogOOHBIE MO MPUBEICHHBIM BhIIE 3-M IIPUMepaM KaXyTcsl Hepa3pelMMbIMU (10 CHX
MOp HUKTO HE CMOT JIOKa3aTh, YTO KaKasA-TO U3 HUX HA CAMOM JieJie TaK CJIOKHA, KaK Kaxercs, T.e.
YTO IEUCTBUTEILHO HET BOBMOKHOCTH TIOyYUTh OTBET C TOMOIIBIO KOMITBIOTEPA).

CocraBuM MOZEIM TUX 3aa4 B MaJIbIX YMCIIaX JJIs1 HAXOXK/IEHUS aJITOPUTMA U PELLEHUs] ITUX
3a7a4:

3amaga-monenb Nel

[IpeanonoxuM, 4To Bbl OpraHM3yeTe pa3MELIEHUE TPYMIbl U3 5 CTYAEHTOB YHUBEPCHUTETA.
KonuyecTBo MeCT OrpaHM4YeHo, ¥ TOJIBKO 3 CTyAEHTA MOJTy4aT MecTa B 00ImeKuTur. CUTyarus ycaox-
HSETCS TE€M, UTO JeKaH IMPEeJOCTaBUJI BaM CIMCOK CTYIEHTOB, KOTOpble HE MOIYT XUTh BMECTE, U
MPOCHJI, YTOOBI HUKTO U3 TOTO CIMCKA HE MOMNaJ B OKOHYATE bHbIA BApUAHT.

3amaga-monenb Nol—1

[IpeanonoxuM, 4to Bbl OpraHM3yeTe pa3MELIEHUE TPYMIbl U3 9 CTYAEHTOB YHUBEpPCHUTETA.
KonmuectBo Mect orpaHnyeHo 4 — 3T0 2 KOMHAThI 110 2 4eJI0BeKa, U TOJIbKO 4 CTyAeHTa Mojryyar
MecTa B OOIIEKUTHH.

Haiitu 311 perienus.

3amaga-mMoaens No3.
TpeOyeTcs HalTU KpaTIaRIIni MyTh, MPOXOASAIIANA TOYHO TI0 OJHOMY Pasy uepe3 KaxkIbli u3
yetsipex roposioB A, B. C. D.¢. 3amana MaTpuiia pacCTOSIHUNA MEKAy JIOOBIMH MTapaMH FOPOJIOB,

Pemennst NP-3a1au u ux 3asa4y-mopeneil aHAIOTUYHBI U UMEIOT OfIHA U TE ke aJTOPUTMBbI,
pellieHus 3a/1a4-Mo/ieJiell PUBECHbI HUXKE.
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— 3agaHue HCXOJHBIX JaHHBIX

Ucxonnbie gaHHBlE B KOMaHIaX 3a7alOTCs BEKTOPOM (€AMHUYHOM
MaTpule), HO BO3MOXHO U JIByMEPHOW MaTpHLEd, HECKOJIbKUMU
marpuiiaM u T. 1. Kaxaomy oObeKTy MprcBaMBaeTcsi MOPSIKOBBIN
HoMmep. Harpumep, umeem 5 cTyneHTOB:

3ajaquM KaxkIOMy CTYIEHTY CBOM HOMEp IO MOpsAKy: 1.-mepBblid
CTYJEHT; 2.- 2-Ul CTyIeHT....u T. 1. 10 5. B BUJe OMHOMEPHOI MaTPUIIbI
n

3aryck nmporpaMmal:

3arpy3Ka UCXOAHOTO OKPYKEHUS

—>n=[123475]

n=

—2.3.4.5.
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— IlepecranoBku

[TepecTanoBKa OCyIIECTBIISECTCSA MMPY MTOMOIIM KOMaH/bl perms (n):

Terneps HaiiieM Bce BO3MOKHBIE ITepeCcTaHOBKH OT 1 110 5-TH, ux Oymer 120. OTBer 3anuiercs
B BUJIE MATPUIIBI, I7Ie KaKOash CTPOKA — 3TO BAPUAHT OJHOM U3 MEPECTAaHOBOK, YMCIIO CTPOK B MaT-
puiie OyJeT paBHO KOJMYECTBY BAPUAHTOB MEPECTAHOBOK, a YUCIIO CTOJIOIOB OyJeT paBHO UCXOTHO
3aJIaHHBIM JIEMEeHTaM (B HallleM ciydae S).

— > P=perms (n)

10
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IlepecTaHOBKH C MOCJaeayIOIIEH 3aMeHON
MaTPHIbI M HAX0KAEHUA pemeHun

Kak npumep co c1oHOI nepecTaHOBKOM (3aMeHa MaTpUIIbl, TOJyYeHHON KaK NepecTaHOBKU
Ha JIpYTyI0 MaTpulIly), 3ajada-mopaesb No3:

TpeOyeTcst HANTH KpaTYaNIINIA MyTh, TPOXOSAIIMN TOUHO IO OTHOMY pa3y uepe3 KakIblid U3
yetsipex roposioB A, B. C. D.¢. 3amana MaTpuiia pacCTOSIHUIA MEKIy JIIOOBIMH TTapaMH FOPOJIOB,

Pemenue.

CylHOCTb pelieHrsi COCTOMT B TOM, YTO Hai/is BCE MEPECTAHOBKHM MEXJy YETHIPbMS TOpo-
JaMU B BUJIE CTPOK MaTPHIIbI, 3AMEHsIEM CTPOKH MOJIyYEHHOH MaTpUIlbl CTPOKAMH JIPYTOM MaTpuIlbl,
3JIeMEHTaMH KOTOPOH SIBJISIIOTCSI PACCTOSTHUS MEXy TOPOJAMU M BBIYKCIISIEM MyTH, 3aTeM HAXOIUM
HAaUMEHbIIHU.

3amaauM HavatbHble yciioBus: ropona A, B, C,D npoHyMepyeM 1o nopsiaKy ¥ IPUCBOUM KaskK-
aomy ropony Homep 1,2,3,4 cooTBeTCTBEHHO. 3aaJUM PACCTOSIHUE MEXY ropoJaMy MaTpuLiaMH,
HaIrpuMep. pacCTOsTHUE Mek Ly ropoioM A 1 B kak matpuily ab, aneMeHTaMu KOTOpOU sIBJISIeTCS Tapa
1 u 2 (310 HOMepa ropoaoB A u B):

—>ab=1[12];

—>ac=[1 3];

—>ad=[14];

—>ba=[21];

—>bce=[2 3];

—>bd=[24];

—>ca=[31];

—>cb=[32];

—>cd=[34];

—>da=[41];

—>db=[42];

—>dc=1[4 3];

—>M=[1234]

M =

—2.3.4.

Haiinem Bce BO3MOXHBIE BAPUAHTHI IEPECTAHOBOK U MOTyYUM MaTpuily P.

— -> P=perms (M);

[Monyunnace MaTpuna u3 4-x cToioI0B (TOPOJIOB) U CTPOK — BAPUAHTOB MEPECTAHOBOK.

11
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