YYEHBIE 3ATINCKN KASAHCKOTI'O TOCYIAPCTBEHHOI'O YHUBEPCUTETA
Tom 151, xu. 4 Pu3NKO-MaTeMaTHIeCKue HAYKH 2009

VK 512.647.2

O KPUBOI I1.A. ITITPOKOBA
1N TEOPEMAX XAYCAOP®A 11 JTAVHCA

M.KO. Kokypun

AnaHOoTan s

O6cy»x1aercst CBsi3b reoMeTpudeckux pesysibratos [1.A. ITlupokosa, noaydeHHbx uM B 30-e
TOMBI TBAJIIIATOTO CTOJETHS, U Kaaccuaeckux Teopem @. Xaycmopda u JI. [laiiuca.

KiroueBbie cioBa: kBaapaTutHas (opMa, IncaoBoil 06pas3, rpaHnIHas KPUBas.

IIycrs () — KOMILTEKCHASA 1 X 1 — MaTpuna, To ectb @ € C"*", UncaopeiM 06pa3oM
(xaycnopdOBbIM MHOKECTBOM) MATPUILL () HA3BIBAETCS MHOKECTBO

W(Q) ={(Qz,2)cn : 2 € C", [Iz][cn = 1}. (1)

MHuoxkecrBo W(Q), ouernaHO, 3aMKHYTO. BaykHasi pOJib B MATPUYHOM aHAIW3e MPHU-
HaJJIeKUT Kyiaccuaeckoil reopeme ®@. Xaycaopda [1]:

Teopema 1. Mnoowcecmeo W(Q) swnyk.ao.

IMoapobubiii 0630p CBORCTB MATPUYHOrO YUCJI0OBOrO 06pa3za MOXKHO Haiitu B [1, 2].
IIycte A, B — cuMMeTpPUYHBIE BEIIECTBEHHBIE MATPULBL OPAIKa N X n. PaccmoTpum
oTobpazkenne

Fap:R"—R?* F4p(r)=((Az,2)gn, (Br,z)gn), z€R™ (2)

Herpyauo Bumers, uro obpas R(FAB) npocrpancTsa R™ mpm orobpaykennn F sIBJIsI-
erca koHycoM B R?, Bo3MoxkHO, HezaMkHYTeIM. Cremyromas Teopema JI. Jaitmca [3]
TaK»Ke XOPOIIO WU3BECTHA.

Teopema 2. Konyc R(Fa p) A6AACMCA GUNYKADLM.

YcraHoBUM CB#A3b BBILYKJIBIX MHOXKeCTB u3 Teopem 1, 2. Hepes cone M = {tx : x €
€ M,t > 0} obo3nauaercs KoHuueckas, a depe3 conv M crangapTHas BbIIyKjas 000-
nouka muozkectBa M C R?; M+ N ={z +y:2 € M,y € N} ecTh anrebpauteckas
cymma muoskecTs M, N C R?. Koumnekcayio mnockocTh C OTOXIECTBIAEM ¢ BEKTOD-
HBIM OpOCTpaHcTBOM RZ.

IIpennoxxenne. R(F4 p) =coneW(A+iB).

HoxkazarenscrBo. [lonarasas (1) Q = A+iB, z = z+iy, z,y € R™ u nonb3syack
paBencrBamu A* = A, B* = B, nociie HeC/I0KHBIX [1peobpa3oBaHuil moLydaeM:

coneW(A +1iB) = {((Az, 2)rn + (Ay, y)rn, (Bz,2)rn + (By,y)re) 1 2,y € R"}.

Beuny (2) srimiouenne R(Fa p) C cone W(A + iB) oueBunno. OOparHo, U3 mOIy-
TeHHOrO IpeacTasieHust kouyca cone W (A + iB) caeayer, uro coneW (A + iB) C
C R(Fap) + R(Fa,p). Hockonbky mo teopeme 2 komyc R(F4 p) BBILIYKIBIH, TO
R(Fap)+ R(Fap)= R(Fa p). llpennoxenne noka3ano. O
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[Ipeacrasisier MHTEPEC AHATUTHYECKOE OMUCAHNE MPAHUIILI BBITYKJIOTO MHOYXKECTBA
W(Q) nns npoussosbHoit MaTpuipl ) € C™*™ . CorsacHo NpejioKeHHI0 B 9TOM CJIYYae
aBTOMATHYECKHU MojydaeM u onucanue konyca R(F4 p). Huxe depes E, oboznagaem
eIUHUIHYIO 1 X n-marpuiy. Jlwobas marpuna Q € C™*™ onHO3HAYHO MPEICTABUMA B

1
Buge Q = A+ B, rne A, B e C"", A* = A, B* = B. Umenno, A = §(Q+Q*),

1
B= 5(62 — Q). VIckoMyI0 aHAJIMTHIECKYIO XapaKTepHCTUKY YncaoBoro obpasza W(Q)
i

nocrasiser caenyomas teopema II.A. Hlupokosa [4; 5, c¢. 453-459], orHocamascsa K
30-M romaM aBaIIATOrO CTOJIETHU.

Teopema 3. W(Q) ecmv Haumenvuwee 8uNYKAOE MHONMCECMBO, COOEPHCAULEE AN~
eebpauneckyro xpusyro S(Q) C R? = {(&,1)}, onpedesennyro caedyrowsum ycaosuem:
uepes xkaocdyro mouky S(Q) npoxodum Kacameavraa ul + v = W, MAH2ZEHUUAADHBLE
xoopdunamu (u,v,w) € R3 xomopoti ydoeaemeoparom coomnowenuto det(uA + vB —
—wk,) = 0. Cobcmsennvie wucia maompuuyse Q AexHcam 6 GEUECNEEHHHT HOKYCAT
kpusol S(Q).

Takum obpazom, W(Q) = conv S(Q), R(F4,p) = cone[conv S(A +iB)].

K coxanenuto, pabora I1.A. Illupokosa [4] 10 HACTOSIIIErO BpEMEHU OCTAETCHA HE3a-
MEYEeHHO COODIECTBOM CITEITHAIMCTOB B 00JACTH MATPUIHOIO aHajn3a. ToabKo 9TUM
MOYKHO OOBSICHUTB TOT (DAKT, UYTO B COBPEMEHHBIX MyOIMKAIUSAX 1O TaHHON TeMaThKe
B KadecTBe aBropa Teopembl 3 ykasbiBaercsa P. Kunnenxan, a xpusas S(Q)) umeny-
erca kpuboii Kunnenxana (cm., nanpumep, [6-11]). B [6] repmun Kippenhahn curve
nazke BHeceH B pazaen Key words and phrases, 9eM TOTIEPKHYT OOIMEIPUHATHI XapaK-
Tep ITOTO TePMHUHA. YKa3aHHbIE MYOJIMKAINN COMPOBOYKIAIOTCS CChITKAMH Ha paboTy
1951 roma [12], rue Teopema 3 Gbuia JoKasaHa NMOBTOpHO. HemapHO onybiInKoBaH aH-
ramiickuit epesos cratbu [12] (eum. [13]). Heo6xoqmMocTh TaKOTo MepeBojia ero aBTophl
moTuBupyoT ([13, Abstract]) IMEeHHO TIOCTOAHHBIM ITUTHPOBaHKEM paboTs [12] cnenn-
AJIMCTAMU, UCCISAYIOMUMA YUCIOBbIe 00pa3bl MaTpuil. [1o HaeMy MHEHHIO, HA3BAHUE
KpuBoii S(Q)), BBIHECEHHOE B 3ar0JIOBOK, SIBJISETCS NCTOPHYECKN 0OJIee OTPABIAHHBIM.

Summary

M.Yu. Kokurin. On P.A. Shirokov’s Curve and Theorems of Hausdorfl and Dines.

We discuss relations between geometric results obtained by P.A. Shirokov in 1930-s and
classical theorems of F. Hausdorff and L. Dines.
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