Prikladnaya-matematika-i-informatika

Bonpoc MH(I)O

YBa)kaemble y4yacTHUKu!

OnumnuagHoe 3agaHue no 9TOMY HanpaBJ/1I€eHUO COCTOUT TOJIbKO U3 VIHBapVIaHTHOVI YyacTu. ATO 03HAYaeT, YTO BaM
HY>XHO nocTapaTtbCA pewnTb BCe 3aja4vin n oTBeTUTb Ha BCe BOMPOChI, yTO6bI npereHgoBaTb Ha Npu3oBble MecTa.

Bcsa pa6oTa opopmnsieTcs Ha nncTax A4, NOKaXXUTe MX Ha KaMepy nepep, HayasnoM onMMnuagbl.
Bo BpeMsi BbINO/IHEHUS 3af,aHUII MOXXHO NOJIb30BaTbCS:

e BCTPOEHHbIM B CUCTEMY KaJlbKyNSITOPOM;

® YepHOBMKOM (B KaYeCTBe YepHOBMKA pa3peLLleHO UCMOJIb30BaTb YUCTble NIUCTbI 6yMaru), npeabsBIeHne K
npoBepKe YepHOBUKA He NpPeayCMOTPEHO;

e LNl CO3/aHNA CXEM U AnarpamMM Bbl MOXKeTe UCMOMNb30BaTb TEKCTOBbIE U rpadmyeckne peaakTopbl,
npefycTaHOBJIEHHbIE Ha YCTPOWCTBE.

McnonbsoBaHne CTOPOHHMX PECYPCOB U CMPaBOYHbIX MaTepuasnios CTPOro 3arnpeLLeHo.

doT1o/cKaHbl pyKonucHol pa6oTbl, a TakXXe (ainibl rpaduyecKux n TeKCTOBbIX PEJaKTOPOB 3arpy»atoTcs B
TECTUPYIOLLLYIO CUCTEMY B KOHLLe coCcTsi3aHus (Ha aTo y Bac 6yaeT 15 MuHyT). MNpoaonkaTb peweHue B 3Tn 15
MUHYT 3anpeLyeHo.

Bepum B BaLu ycnex!
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Puc. 1:

Kommanua T2 nnanupyer HansaTh coTpyauukoB B HOBBIM otmesn MU, Hyxwuo pacupenenuts 15
3aJla4 TaK, YTOOBl HUKAKOW COTPYJIHUK He BBIIOJIHSLI JIBe 33/1a9d, KOTOpPbIe TPeDYIOT OJHOBDEMEH-
HOI paboThl (Takue 3ajadm coepuHeHbl pebpom Ha Puc. 1). Haligure HamMmeHblee KOIMYECTBO
COTPYIHUKOB, KOTOPOTO XBATHUT JJI BBINIOJHEHHUA BCEX 33J1a4, MMOKAXKNTE, KaK MX PACIPEJIETNTD,
U 00bACHHTE, II0YEMY MEHBIIHM YHCIOM OOONTHCH HENb3S.
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Pemmure cucremy ypaBHeHHI:

r+y+z=2a
z? +y? + 2% = 9’

Ty = 22

r7e @ ¥ b — KOHCTAHTBI. ¥ KaXKHUTE YCJIOBHS, KOTOPBIM JOJKHEI YAOBIETBOPATE G U b, 9T00EI X, ¥, 2
(pemrenust cHCTEMBI) OBLITM PA3INYHBIMA [OJIOKHUTENBHBIMA IHCIAMH.
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JlaHbl TpM HE3aBUCHMBIE CJIyJalHBIE [IEPEMEHHBIE, KaXK/Ias U3 KOTOPHIX PABHOMEDPHO DacIpeelie-
Ha Ha orpe3ke [0,1], obo3HATEHHEIE COOTBETCTBEHHO I1, T2, L3. PAcCMOTPHUM CitydaiiHble COOBITHS,
MEPBOE U3 KOTOPHIX 3aBUCHT OT TapameTpa b:

a; = (371 + b.’I,'Q > 1),
ag = (Ig + 2x3 > 1),
ag = (x3 + 2z > 1).

N obo3nagum
ple1,c2,¢3) = p((c1 = a1) A (c2 = az) A (c3 = ag)).

IIycts
p= {p(cb Ca, c3)}cl,62,63€{0,1}'

HaiiTu oTHOImIEHNE MAKCHMAJIBLHOIO 3JIEMEHTA, MHOXKECTBA, P K HOUMEHbIIEMY HECHYJIEBOMY 3JIEMEHTY
3TOr'0 MHOXKECTBa. C)TMeTI/IM7 9TO OYEBHUIHO, YTO

Z p(01762103) = 1

c1,c2,c3€{0,1}
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Basaubl yersipe 6unapusle onepaimu A, B, C, D nan muoxecrsom {0, 1, 2}. PesyasraT onepamun
xTy 3ammcan B Tabuurle, rae £ — HOMEp CTPOKH, iy — HOMEp CTOJIOIA.

Al0 1 2 B0 1 2 clo1 2 D[0 1 2
0/10 2, 0/1 01, 0(0 1 2 0212
1{1 1 2’ 1/0 10’ 1012 2’ 1121
21010 21210 21011 2|1 21

WsBecrHO, B yacTHOCTH, 9TO 2A1 =1, 0D1 = 1.

Tpebyercst BbpasuTh onepanuio D B Bujie (hopMyJibl, HCIONB3yoMIel ToibKo onepanuu A, B, C
(Bo3MOkHO, MHOrOKpaTHO), Hanpumep, Dy = (zAy)B(xCy), nim [oKa3arh, 9To 3TO HEBO3MOXKHO.
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PaceMoTpuM ropoji, TEpPUTOPHsT KOTOPOTO MIPEJICTABISET COOOM NPAMOYTOIbHUK:
R=10,1] x [0,2] C R?.
PaCCTOHHHe MeXKy TOYKaMH B 9TOM ropoie 3alaeTCd eBKJH/I,ILOBOIL/‘I MeTpI/IKOﬁ:
d(z,y) = /(11 — y1)? + (22 — y2)*
HyCTB 3a/laHO KOHEYHOE MHOXKECTBO TOYEK:!:

S={s1,...,8%} CR.

O6sacTbio BOPOHOro TOYKH $; HA3BIBAETCH MHOXKECTBO:

Vi={z € R: d(z,s;) <d(r,s;) nna Bcex j =1,...,k}.
[Tnomansio MuoxkecTBa A C R, OrpaHHYeHHOrO KOHEYHBIM YHCIOM OTPE3KOB, Ha3bIBAETCS OOBITHAS
reoMeTpryecKast IIOMA/lb COOTBETCTBYIONIET0 MHOTOYTOIbHUKA.

B JaHHOM I'OPOIE y2KeE pa60Ta10T TPH BBIINIKH CBfA3H OT T2, PacCIIOJIO2KEHHbIE B TOYIKaX:

(11 (1, (33
$1 = 352 ) So = 2) ) 83 = 4:2 .

TpeﬁyeTCH IIpOBEPUTH, MOXKHO JIX Pa3MECTUTHh B JJAaHHOM Iopoae 1 JOINOJITHUTEJbHBIX BBIIIEK TakK,
9TOOBI AJI51 MHOZKECTBa

S = {S]_, P ,S.n+3},

rae Si,...,8p43 — KOODAWHATHI HOBBIX BBINICK, BBIIIOJHAJOCH YC/JIOBHE DaBCHCTBa HJIOII];&,H,BI‘;I IIo-

KPBITHS KaxKJ0H BBIIIKOMH:
2
Vil =-+ = Vaga| = —
+3 .
n+3
IIpu 3TOM cUMTATDh, 9TO HHKAaKHE JIBE BBIIIKH HE MOT'YT PacIOaraThbCsd B OJHOM M TOH 2Ke TOYKe.

Pacemorpers ciyyan:
(a) n=1 (2 6amwna),
(b) n =2 (3 6amna),
(c) n =3 (5 H6awoB).

Samevanue. I'panuner obmacreii Boponoro mjis maHHOH 33489 3a0aI0TCHI CEPEIUHHBIMU II€PIIEH-
JUKYJIApaMi K OTPe3KaM, COeJIMHSIONNAM BEIIIKH, 8 TakKKe I'DaHHIIaMH ropoja.
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Hanbr TpeyrosbHuKY. Pa3zMecTuTs BCe 3TH TpPEyroJIbHUKHU 0e3 mepeceueHnit MX BHYTPEHHUX 00JIa-
cTell BEYTPH IPAMOYIOJIbHUKA MUHUMAJIBLHOU Ionianu. Hapucylite pacnoioikeHrne TPYIOJIbHHKOB
BHYTPHM TaKOI'O MHUHHMAJIBHOI'O INPSAMOYTOJIBHHKA H JIOKAXKHUTE, 9TO HMOKPBITh MEHBIIUM IIPSMO-
YTOJIbHUKOM HeJb3s. KBajpaThl JIJIAH TPeyroJbHUKOB:

(9, 64, 73), (16, 65, 73), (9, 16, 25), (16, 16, 32), (65, 25, 32).
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IIyers u,v € R™, w-v u ||v|| coorBeTCTBEHHO CTAHAAPTHOE CKAJISIPHOE NPOU3BEACHUE U EBKIIHI0BA
HOpMa BeKTOpoB. s u, v # 0 HaliTH BCe BOSMOXKHBIEC 3HAYCHHS BHIPAXKEHH

I(w - v)o — Jlol[*ul® _

\u-v\Q—i—
[[v]]2

[
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BBIACHUTD, KaKOif U3 9THX MHTErpasos bosbime ipu a = 10°:

a a
/ z2dx f z2da
2 -1
zdx rdx
2 4
/ z2dx f xddx
1 1
J = 4 z2dzx; Jo = 3 zdz.
/ z3dax f z3dx
2 2
z2dx z3dz
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Komnanua T2 uccnenyer a¢pdexruBnocTs Nepenauu curuasa B cerd u3 10 perpancisaropos. CTpyk-
Typa ceTH npejcTaBieHa Ha Puc. 2 B BHje OpHEHTHpPOBaHHOIO rpacha: HalpaBiIeHHOE Pebpo u3
BEDIIMHBI §1 B BEPIIMHY S 03HAYAET BO3MOXKHOCTH IEPEJIAdM CUIHAJA MEXKJIy COOTBETCTBYOIIY-
MH perpaHciagTopamu. IIpu mepegade CHrHaja OT PETPAHCIATOPA §; K Sp BO3HHKAET YCHIICHHE
(HeoTpunATENBHBIN BRIMIPHI) R(sq, $2).

@\

Puc. 2:

HGHEL COCTOAHHA V(S) — 9TO0 MaKCHMaJIbHOE€ CyMMapHO€ YCHJIEHUE CUI'HaJla ¢ JTUCKOHTUPDOBAHUEM,
KOTOpPOT'0O MO2KHO JIOCTHYb, Ha4aB C PETPAHC/IATOPa § U IlepefaBasd CUT'HaAJ 110 JIIO6OMy KOHEIHOMY

MapIIPyTy (8,81, ..., 8n):

V(S) = Z”Y R St, St+1

(50151’ :Sn)aso s

rae v € [0, 1] — koadpdbuipenT 3aTyxXaHus CUIHAIA CO BPEMEHEM.

O,ILHH U3 BHEIIHUX KOHCYJIbTaHTOB IIpEJTOCTaBHJI paC‘IéTHBIe 3Ha4Y€HHUdA IIEH COCTOAHHI H yCH.HeHHfI,
npeacTraBJIEHHBIE HAXKE.

V(2)=4, V(1)=1, V(6)=4, V(8)=
R(1,3)=1, R(6,7)=2, R(2,9)=1, R(4,6)=1, R(1,5)=3.

TpeﬁyeTCH IIpOBEPUTH, MOT'YT JIK €TI0 JaHHbIE OBITH JOCTOBEPHBIMH. CyIILGCTByIOT JIL TaKHe Iapa-
METP ¥ A1 3HAYCHUA R, YAOBJIETBOPAKINNE YKa3aHHBIM yC.TIOBI/IHM?
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B tpeyroasnoit npusme ABCA;B;1C; Touka M — Touka mepecedenusi menuaH rpanu A, B1C].
HaiiTr KOOpMHATEI TOYKH ITPOCTPAHCTBA B cucTeMe Koopauuatr A, AB, AC, AB;, ecnv u3BeCTHBI
ee KoopauHaTel &', y’, 2’ B cucreme koopmunar A;, A B, A;C, A1 M.
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