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HHPOPMATHKA

© T.B. bypzanosa, /I1.B. Anmonoea
Poccua, Ynan-Y03, Bypamciuii zocydapemeennuiil yuusepcumem

O ¢aexcope IllTeddena

B mansofi pabGote paccmarpupaerca drnexcop teddena kax nprMep marnbaembix MHOTOrpanHukos, Onuy-

CHIBACTCY HMHAMMWYCCKAAd KOMNBIOTEPHAA MOAEAER 3TOT0 MHOTOIpaHHdKa B KOMHBIOTEPHOFI

«Mathematica».

CHCTEME

© T.V. Burzalova, L.V. Antonova

On Steffen’s flexor

In the given work is considered flexible polyhedron — Steffen’s flexor. In the article is described the
dynamical computer model of Steffen’s flexor with the computer system "Mathematica™.

Beeaenue

MHororpaHHbie GOPMEI OXPYKAKOT HAC M0~
Bcioay. [TodTu Bce coOpysicenus, BO3BENCHHEIE
YeNOBEKOM, OT JAPEBHEETHNETCKUX MUPaMui
AC COBpeMeHHbIX HeOocKpeOOoB, uMetoT Gopmy
MHOFOTpaHHMKOB. Cepbe3Hblil HHTEPEC K MHO-
rOrpaHHUKaM BO3HHK ewe B MiyOokoil apes-
HOCTH H NPOSBAAJICA HE TONBKO B PAMKax Ma-
TEeMaTHK{ W €& npunokKeHuit. boratasa u apep-
HA# HCTOpUA MHOTOIPaHHHKOB CBf3aHa ¢
umeHamu [ludaropa, Epknupa, Apxumesa,
Anomnonus. Iltaron v Kemnep npusnekanu
MHOTOIpaHHUKH 114 Gunocodekoro ocMeIC-
NEHUS OKpYKalouiero Mupa, Bnaropaps uzs-
WeCcTBY CBOMX (JOPM MHOTOTPAHHHKY BOILLTH B
HCKYCCTBO (3KMBOMHCH, CKyAbNTYpa). B TO sMe
BPEMA TEOPHs] MHOFOTPAHHHUKOB - OJIHH H3 WH-
TEPECHCHIUNX PasAeNioOB COBpPEeMEHHOH reo-
McTpMK. Teopus MHOFOrpaHHHUKOR HMeEeT
DoNbuioe 3HAYCHUE KAK JAA TEOPETHUECKMUX
MCCACAOBAHMH, TAK M A/ NPAKTUYECKHX MpH-
NOWEHUH B ApPYruX pasaenax HayKd, HanpH-
Mep, anreGpe, TCOPUM YUCEN, B €CTECTRO3NA-
HUY, kpuctamnorpadun, B SypHO pa3BHBAIO-
WIHXCH B MOCMEAHHE ACCATHRETHA 00macTax
NPUKIaAHOH MaTeMaTHKH — JIUHEHHOM Rnpo-
rpaMMHpOBaBMy, TEOPUH  ONTHMAJBHOTO
yIIpaBjleHUsl, MATEMATHYECKUX METOAOB B

IKOHOMUKE M T.4. Bonpoc — 0AHO3HAYHO /M
sajaercs (popMa MHOTOFpPaHHHUKA CBOMMH Tpa-
HAMH WAH OHA MOXKET MEHATLCA 38 CHeT M3-
MEHEHHst ABYTPAHHBIX YIJIOB, AABHO HMHTEpPEC-
coBanl marematuroB. B 1776 r. senukuii Jleo-
Hap Dinep BbICKA3all THNOTE3Y: «3aMKHyTas
IPOCTPAHCTBCHHAS (Urypa HE JONYCKAET H3-
MeHeHHi, noka ke peetrcan. [loa «3aMiHyTOH
NPOCTPAHCTREHHOH PUrypoi» AOHHMANOCH TO,
4TO ¢eliuac NPHHATO Ha3biBaTh 3aMKHYTOH IO-
BEPXHOCTBIO. TeM caMbIM TipeIfoNONKEHHE
3#nepa OTHOCWIIOCh HE TOJNLKO K MHOrorpaH-
HBIM ITOBEPXHOCTAM,

CKnenBas M3 KapTOHa BHITTYRNIbIH MHOTO-
rpaHHMK, AOOOH WIKOMABHHK 3aMETHT, YTO B
pauane pabotsl Gurypa, noJyueHHas cOeaH-
HEeHXeM B OJ{HOM BepillHHe Donee Tpex rpaHe,
MOKET OKazaTbest THOkoM (aonyckawotiieit
BpalleHHe rpaHelfl BOKpyr csoux pebep. ToO
ecTh H3rMbacMoii), HO B 3AKOHYECHHOM BUjE
burypa yxe ve 6yaer rubKoi: ecsu HAKaTL HA
Hee AOCTATOMHO CHALHO, TO KGO rpaHy ae-
PopmupyroTes, 1Wb0 cKIeeRHas MOOedb MHO-
rOrpakHMKa NopBeTcs. MHOrorpaHHuk, Koro-
phlit MOXeT HenpepblBHO Ae(opMRPOBATHCH
TaK, 4TO ero TpaHH OCTAIOTCA MNIOCKHMH W
PaBHBIMA CaMMM cee ¥ MEHAIOTCA AL ero
HOBYIpaHHbIE YIfIbl, Ha3LIBACTCA M3IrUOaeMbIM.
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Ecnu xe Tako# HenpepsIBHOH AedopMaliyi ve
CYLIECTRYET, TO MHOFOTPAHHMK Heusrnbaem.
B 1813 r. B «Kypuane TMonurexuuyeckoit
IKOAED Opa onyOBMKOBaHA 3aMevaTenbHas
pabota «O MHOTOYrOABHHKAX W MHOTOIpaH-
HUKax» BHIJAIOMErocs (ppaHLy3cKoro mare-
matuka Ortocrena Jlyw Koy, & koropolt ue-
JAaBHUH BEINYCKHMK 3HAMeHHTOH [losmTexHu-
4eCKON IUKOMBl N0Kazan TEeOpeMy O €AHHCT-
BEHHOCTH BBINYKNOTO MHOTOFPAaHHHKA C AaH-
HEIMU rpaHamu. JIng fokasatenscrsa 3TN
Teopembl Komin mpesnoxun RoBeifi Metop,
KOTOpBIH, MO cnosaMm axkagemuia A Jl. Anex-
caHApoOBa, «MpelcTaBisseT cobol onHO M3
NpeKpacHERINUX PACCYMAEHHH, KaKue TONbKO
3HaeT reomerpus». Teopema Komu noareep-
auna runotesy Ofiniepa B ¢Iyyae BBITYKJIBIX
MHoOrorpaHHukos. Ha npotsbkenun AByX Be-
KOB F€OMETPHI BEPHIIH, YTO HE TOJIBKO BBUIYK-
JEIH, HO W HEBBIMYK/BIH MHOTOFPAHHHK TAKKE
nensrnbGaem. M Toneko corcem HeaaBHO, no-
cne 164 ner coMHEHHH, 3TOT Bonpoc Oblt pe-
meH. B 1977 r. amepuxanckuit reometp Po-
Bepr KonHannn nocTpoun npumMepsl M3rudae-
MEIX CAMOHENEPECEKalOUUXCa MHOTOrpaHHN-
KOB W TEM CaMbiM OMpPOBEPT runoTesy Jknepa.
KoHHonnmu Ha3Bani TaKM€ MHOTOrPaHHUKH
¢nexcopamu. Boxee toro, B 1996 r. poccui-
cknfi matemaryk M. X, Caburor pokasan, yro
dreKkcopsl TPy H3THOAHUH COXPAHAIOT 00BeM.

B namw aan 6ypHOe pa3suTHE NOAYYWIH
CUCTEMBI KOMITBIOTEPHOI MAaTeMaTHKW AAs
NePCOHANBHEIX KOMOBIOTEPOB, HECOMHEHHBIM
NHISPOM CPEAM KOTOPHIX ABAAETCA KOMIILIO-
TepHas cucrema “Mathematica™, cosgaxHas
¢upmoit Wolfram Research,Inc. Bo rnase ¢ ¢e
NPe3WASHTOM W TINaBHEIM  pa3pa0oTIUKOM
nporpamM Crusesom Boabppamom. Orpom-
HOE MpeumyllecTBo cucremsl Mathematica
COCTOMT B TOM, YTO MHOXKECTBO €€ Ofeparo-
POB H CIOCOOB! 3aNyICH &IrOPUTMOB MPOCTRI U
ecrecTeenHbl. Kak npaBHio, 34€ch HE Haxo
oco0eHHEIM 00pa3oM 3apasee OOBABJISATEL THI
MepeMeHHBIX, HE HA0 CTIELHAABHO pacnpese-
NSTh NAMATE AAS XPAHEH¥s! TOH WM HHOM UH-
popmanuu. [To npoctote paborsl Mathematica
npesocxoaut Basic. 310 npoucxomuT 3a cuer
YKPYITHEHHA KOMaHJ, KOTOpoe HENacT Hamnu-
canne mporpaMm B Mathematica Gonee kopor-
KUM W YIOOHBIM. 3TO 3HAYHMT, YTO HAYYHTHCH
paGoraTh B cucTeme Mathematica nosonasno
npocTo.

Pue. 2.

Crnipagounan 6a3a cHcTeMbl BMELUACT B ce0s
o0beM HWHQOPMALIKY, JKBHBAICHTHOH IecaT-
KaM TOJCTRIX CNPABOYHWKOB H MIPU 3TOM OT-
AMYAeTCA O4YeHb OBICTPBIM MOMCKOM HYXHOMH
uHpOpMaLvK MO PAAY KPHTEPUER, NPUHEM CO-
TIPOBOMKAAIOTCS (GKUBBLIMMY» PHMEPaMH, KOTO-
pble MOXHO H3MEHATE B XOA€ HPOCMOTPA
CMPABOYHBIX JAHHLIX. '

Hamu Ha f3bIKE KOMTIBIOTEPHOH CHCTEMBI
«Mathematica» Hanycana nporpamma, KOTO-
pas MpEACTABNAET KOMMLIOTEPHYIO MOAENDb
(pnexcopa ¢ 9 BepUIMHAMH, OPUTHHAN KOTOPOH
noctpoed B 1979 r. reometpom K. llredde-
HOM.

Ha puc. 1 nokasaHa pa3Beprka TaxKoro
dutexcopa, npurefieHHas B pabore [1]. PasHeiii
BHA WYHKTHPHLIX JUHHH Ha pa3BepTKe O3Ha-
qaeT, Y1o rpadd nepernbarores BAOMbL ITHX
TMHKH B IPOTHBONOJIOKHBIC CTOPOHEL,

Ha puc. 2 nokasaHa cxema cOOpKH MHOTO-
rpanuuka llreddena. _

Ha psc. 3 nokasaH BMA KOMOLIOTEPHOH MO-
oemn ¢nexcopa. A,B-konex kphiuni, Tpe-
yroabHuke ABO1 u ABO2-ckatsi.
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Puc. 3.

Kpbiua ¢rexcopa nenonpwxna. Bepuitnt
F,K1,K2,K3,K4 nonsuxHsl,

F spawaerca sokpyr ocu 01-02, a sepinu-
Hn K1,K2,K3,K4 Bokpyr (A,01), (A,02),
(B.O1), (B,02) coOTBETCTBEHHO.

Puc. 4.

COopka paekcopa, onucaHHasa, HanpuMep,
B MoHopauu M. Bepske [1], Becbma 3aTpya-
HMTENBHA jUIA IOKONMBHUKA. KOMHABIOTEpHAS
MOZJENL HArASAHO, B AMMAMMKE TIOKA3bIBACT
npouece uarubanus nekcopa, obneryaer no-
HUMaHWe TpHuMHE ero uarubauud. Kpome
TOTO, B Kajpax aHUMAUWM TOKa3aH NpPoUece
cbopxu ¢iexcopa, TGO NMOMOTAET OCO3HARMIO
0COBEHHOCTEH CTPOEHHS 3TOTO MHOIOFPaHHH-

Ka, NOCKOJIBKY MPEACTABATH MPOLECC CKIEHKH

dnexcopa UreddeHa no pucyHKy AOCTATOY-
HO CnOkHO. JIeMOHCTPalWA AHWMaUHOHHEBIX
KAPTHHOK, MOKa3bIBAIOUMX TNpouece Harxba-
Hus Qaekcopa B ¢peae «Mathematica», mpo-

H3BOAWT Heusrnagumoe snevaraenune. OgHako
NpH HX OMUCEHHM B cTathe 3ddeKT OT cosep-
LUaHMA TakuX KApTUHOK HCUe3aeT, MNOCKOIbKy
aHUMAalMA [Py 5TOM Hepo3MoxHa, Ha puc. 4
NPUBEACH CTOM-KajAp aHuMauHW H3rubanus
drexcopa.
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