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I. N. Gashenenko
Bifurcations of the integral manifolds in the problem on motion of aheavy gyrostat

We study the topologicalstructure ofacommonlevelsurfacesofthe rstintegralsin the problemon motion of aheavy
gyrostatabouta xedpoint. We considerthe specialcasewhenthe gyrostatic momentumis collinearwith the center-of-
massvector. With this suppositionthe axesof steadyrotations can be directedonly along generatricesof the Staude cone.
We investigatethe critical points of the e ectivepotential, classifythe bifurcation diagramson the planeof constantsofthe

rst integralsand give a completedescriptionof the topology of nonsingularintegral manifoldsof this problem.
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1. 20000Y@0O

AODOa0EOUKRPUPAAIUBPRPUYOYY&BODUIYBOAOUDOWBOUPAaiTYDaPOieOU-
ai ONOx0O@8adARBOOY@ADOUP-YPagaddllpapabkbUadrRUGE 0aped YA OPUOaad;O-
auap0aYPU@cOaBPUOaadcY aBabanOUmaal YD@NPUDAKDOaaYeiBY BDODYaa0dYVYeUD
RagUOapidapyYac04d@aadUEDxeO0DOUBPab4apardd OOy YBROUBUaUYOEDYaUDUD
RbYia@OQ@apaabEdPrOYPUapRKIPNEPUP&aabcYiUPaAIAGxPcOaldxUBcYddPYadaalaod
OpabaabaraaO 0P UAzabNPapd AbUabYRUPaOBDUIO@YD), O. Abaabys.u. 1aUP0AUP-
ObA »00@CPO@aPA. *UPUIOZP. v:bOYaaR,2. ApaUpUbp@DaAayOpUOYapUiaBiNpPap
%.1.7aUP04&UP (8, PRANUZUPODYMBBS5 0, 460abUBPOYaabUi0apalgabOb YR O4abO-
UOYZRNPAYPOYe&dbabUalaoaagiddE0ae00apabaapapObeEr O0ZOOYaDOUPObD-
ab4apapbUaadRPOOZOEPYUBRPUGDBU&AIO04a@0UiI04ai0PaaPaPcREPaaE(PNPNED-
Y@OUUPaadcOapObIPU0ap, Pcadda@x004aaYaOxa@pasO g YPUsaadad pabUBa-
a000pP0OPaAEODOPURMAaRAPAAADYZEPNPNEOYYRPaabYPQUE, UDRaDOBURAZIAPU
00POZUGEHUPaPa&irrPUYZAOUI VDY BcOWBRPaDUOaa0aPUea0 UAROxeBa@c0aUB0
40bUaaG OO YAOOUPAbpapaabap-Ra00YOW@apiaai UbpUb@xacOYYeUad.

"000YAOBapaabapUaatdRrRPOOZOEPYUBRIaEODOAATaA0a0Y @b Ui Yadir) Y O-
Y@iUg

Al = (Al + ) | +7r ; = [ (1.2)

00@ = diag(A1;AzAz) a0Yxb@VYOae@@abaabap, aOUbPOBRUPabaaa0UD-Ypa@aduUi
ORPOOGOY &I, paa00aa@UbU@, RbaapivYel@abaabagcOdimildya OOUaPa,
YPRabOUOY &Y ORPOOZOERGUE seOY adabadd@apaabaabOYOY@i.1) ObRaaUDIaAAD
ROa0e&®Ya00apUD

Hd:ef%hA!;!i hi=h c%mar+ :i=g 1%, i=1 (1.2)
"PUOGD iabPU abNPafa0O@xachab@apaab &8 Oe@bUiY KBBOBPaPUA0adxaA0tBaAYeU
3a0pP0O@OU

o

={r; { 2R: (1.3)
iap 3a0pPO@BYDchbGAPO@abaabagcOdimtidbya YPRaDOUOOPUbadRabapOiedgoadx
ae0Yai00aa@rabraapapU0ad(LapaabOYOYBOBOOY@i1) RagaaupOd®.3) ObRaaUDIA
PNPNeOYFiOUPabadiipaadcOaddadya0aYpUgaaOaOp&iun Y ORPOOGOEPLUD(S).
2 cbaaypaagybUHtyad0agaad@pacbi»bOapyOpx004adwiaaboyYoydll), (1.3). ¢O-
aobO@cOaB@dOY .. AadUUPOB,pOPUO0AUDHE. 3agbPU@pUOReUzpNPNeOYED
abaalpaagobpOUEpaa0apYac0ad@aadu.

+Oxp0abY@cOBieYPaa@PUPOZY > 0: ADUUDEAPOYOYdI1) YODADDYaYaY b-
a@a0liYB@YOUYHRAOPNabxpODY@Y ;t) | ( !: {; t); apalacby < 0 aabOuUabayp
iUO@OPUOYaRaUDaagOPOUIEEDT { > 0: ¢ 0adYaUu0aadUpOYeaAarY Dae@cabNe
0&rpUYiU@&0004ie@®0ap0OOY4a0D

A1>A>>A3>0 r1>0 r>0 rz3>0: (1.4)

AOUIAOPNPOYB®AD U ;ri;{ ); UpabasdpabUadadxakRarad o0 Ua¥mEOdabaapap
4abae@bYbate(3aadY YOz OO YZhapUsad U0apOioaaboYOY@il), YpaabYODPaaY&aho-
OOYBAD*abxU0aYHEAOUOYYEROYRPY@xJaipalbYaaadlagOreapU0aaberiad.
AapOUapa@@YPU@cOad@aa0 Ul . 1) RapéeO@xacbay O0POaO @b xPOPBapaaabyYaa00d
R3(!) R3( ), bYbagUagabObDYVY@ab@YaOOabUiRedOadYbaaia OUPOUBEBURPUAYEA
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BDC)UYDODDNaDw%boDG’B@tbéééDYééCleéDéé@YODé@DYéﬁ@YDé@é@ﬂ‘l‘é’@xDOD@ID

R

JIRTAE SN

YQ@aDOUaDaYMaUééa@aabOYtb.lLOaDYQgOalé@daOUaObOQéé(DD BOaOe&l PRGADY DT
N@aaaUDaeszmDOaDmapoUDOQM‘)UOéa\’(@&:OOaéYpé@abOYmbaOé@YaOOaDUpc‘),

~ o~ s

ObxUDOYéCDBaDOUO‘%aDXOQa(@NaaOODTéaDUDYDOaE)aQﬁ 12, 3].°UaabUiveGpObcy
0zYPUZEaa0a0PaBUR)YPOAIXUPaPacd@xUpOOYR[12, 4], PaUagobiarpOe@OaardUag-
0& OUiIRAGUPOOYaRPUPOBcOAlIdEPOPRAaYPOY RO UIODYYPaPNPagO Uidaaigixaco-
Y@@pRPUPOEBRACYedYAO0apUiY&aPObbNab @tk Y 3UD1é@ExbOD 00O YaBUAA0
YORPOOZOEPYIEIOOUPGbrapaabaparRad OO U OYEKAIPapab@pOcaY OFEIPOZ(L.3).
.abU, 0gaal00PODYBPIDaaDadUD & OeHabOUaPadBYDPUZcOaEBEA0UE . 1)
xYDczalUiveyadaBad04aapOoUimbauday&d UrpUaY a0 0apUivedyYPObbNabx@i

Qhg=fH=hG=gl=1 R¥) R )
Ub@bé@@é?b@@@é&é@@@é@@ébé@(pﬂﬁ], 4abyYODbaay#llabxpy¥b04aaabaODia® e NbP-
aail@ ObxUPOY&aE COBOOYDi
Un.g=fUg( )6 hg S%

ia@ PNUPaagUitaai UYPOPPNabxZEEBOY D ODYYFBaaOaQ apaabyYDb
S?=fi j=19 R3()

aaYUxg@baab

def (@ h; i)?

Ug( )= ZhA;i b s

T s

UpUUy( ).
AUpPUYDPRaP@*xOPUIYBBcUPU 1; »; 3) 2 S2 OpUOPUPaadwNHUazdYpaa@ald
2 Ungn@lng), UNIBPcUQOAUD 2 @lhg), UBNIBEAA(OAUD 62Urg). AUOOPODAOUAER,
RPUPO@D; , UPOOAEal PRIADYRIOOEEGBNabxPPaUZRaPOUs®L 4PORDOBDBEAOU
aaOabu,aE)aabYEath " Ba@C)aaDOU&BﬁIDESSl aDaanOY@%aOab[ﬁbBbUbO@géélﬁm

N~ oA N

UDOOD(DJaDYQgY@IngUD@aDOUae@JQg alpus?! aODa|OaDgU$° ADU@llJNaDXDH[SaDOOOUQ-
08400041680 0a000YHiI
AOpadun.
nalgh UOYieOUaYBDUIYPORYDCOYDRaY Uee@d@y( ), &P Q3, R&4aP.
naleh NpUieQUBUaBBUIYPORYDOYZaaY Uee@@y( ), 4P Q3 OPUOPUPaaYRAP-
OUagOYpPUBAPaa aDY4a0aRP 3,
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nalgh YOioUibaai UaQaQ(;OaUlﬂi xYDgOY(aoaﬁYUaeQ)an( ), ap Qh iOUiOaai
ApOUY a adalbayelragOyYada@UeUUYPOPPNabx@®@UapU aUac;DCDJYDOOaaOb
Ung YD88OQ 8DaaPYEDAAI PNEOOBYOYBP[ :::[ DI YOROaOaOUbiegaaballa-
Y&a RPOUYPOPPNabx@BpOl A0OD2  2- OQaL.’h k OBaUPUZD UYPOPPNabx@Q,

ODUODUDaaY\éOaO|XYDU&NeOOQYOYQN31 [ [ N2 & aOaUOaYeéJYbObbNanQJU,

GONZE'S3  220&00avDaadADP NZ (Ragk > 1)  iap a0ixYDiaalUupk iUxOU-
RUapPOS! s2.

¥%.NapxpU0YPOO4aalmadc0alaméOkadUagoyYpRPaOYe@b0Bi0aaNGadaUbedbY-
YBiO@DOaPUUBDRUPAUPAERF (h; g): °adadcOau@BcU@UDPOUEAY Ueddy( ); UPWxO044-
Yb,YD&P0iadbrOxb@U MDY bx YD YatbaO0aaa@@apOybUOaYe0apéedY ailamd O Ub Gba-

abaaDaebUaa«waaQUDJelwooboaaoumoooovabaqas 18,7,1,10] QJaaUOObODYQn
RPUPO@c0aUPaPORAPAAUDPAABODOBDMDITDAPYBUD.

2 japUabNpaGabpbYPUBx@abGBBZapY&apOYbUOaYeapeOYZmioOUpOb@apaabab,
RPOc@YOYYBABPOTIL.3), (1.4). °UDaadcO0au@0xa@paey.. Eabadd26], Upabac@pO-
YpgYaOarada@apOP&DapOOO @GP U0aagcOalbaiazadcOalimgOdayY Ueddy( )
OUiI0a0BPRIAAGUEDCOY@JabaRabasapyY O¥ExbOb¢ad@abaabadabUseOUiYPUOOYE
ObxUpPOY&rUPOOYBEOBDOVYPUOaYeaDEOYApapaapanpOOBOY INDxBAARPUDXD-
Yb cabia@ba@aoUitaai PNabxaie@U@bYaapababp@paioUpbadlpradO0OUGMeRF4a0Ue0
0a0an0a@dc0auBEZOPRPUECOYYRBOA0AOcOYBOYaaR OO Y BcYaadarUPUO G RPUP-
éii  YDUOOYYBagagcOalasgOhaduagoYPepadYedalp ) RPaaarOYRGaaaUbedPY-
YeOO@pOapUBEIPaUPAaR?(h; g) e04aail UagoeUabx00UoxmY O4aupUigrlI0YD04aiad)
a0ixYearPOPNUDaa0UjUbOOPYxUPapag@UbxDaPRPUPOZcOsAMINIY POPPNaD>-@ ;.

2 jabUchaa@PNPadRR. 1-3) @aalo0pOArBIUHPNED] UDQOaaOOYdﬁBaUééaElQ)aaaUDaeQ-
DYYDOJWDOOaa@aUDXDYE)aDO@UBDaa@aQUDmmbDNaD@d NORadadY x@BOAT
RPUYPaaauo0PODY .

‘0apliYP®R@EDYAAODHPxUPOYEEDRP@YA00ab Ui Y& pOPPNapx@ODIO0BO0-

Y@@Qabaamoéabbﬂawwa“a é\DééU baaé\'(ﬁﬂ)xUggvé&)aa\?ééaoawé@au}D@DOO

UarpUYPaaiigxacOY® UUbaagdadeedab QRxe Ba@YOUDabadanDYQgOY@%DaDUOaae
(YPRagUOEPpOGROYddpasa00adpaiiBagYDOUO @M OV Par9] dUADaPOTadPOYPU
@xooaovmjpat]paaméaaem %Nbﬂéé\?méxa@aéb@+ ODabU[g] Bbao'féé\'(@épaa'r

YeaO@DOaDQJBbUYbaa@xagowBbubombabNe&YbopraD% 04aUach@pOGBOYAaa
Ubpaar0agUU0aadc\diaraabababpO@adpOUDOYPaIAD Y Dae@@:DaaYbaa@h UDxD Y8 P
ODO@&QUDUDOODQJQQ@@&Dé&DéQ)QOéUbf)@\?é(ﬂ) 3) QUOO&&'@JCN Ubc04a0 0 ¥bi-

2. °bYaa Eapadd

naUZaOUPORUPabadibaabiYYRPpaYpeOYawadUa-YpagadUi= const), AbbYERPAAP-
'rWDQOrsapéaaa\’(éad)’ﬁzapéaaac‘)\’(pUOa@aDéaééﬂpUaaz’i)rsp C O@Oﬁé@(‘)c‘)p&ﬂ pababU
aboOYaaop
PAl Tri = 0; (2.1)
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YO@xUOYAdixbYYedadUplapa UbYadapab@paiOUBDOBIRPOOBOYRBx@aBioUidaai
0OPUGaaDcOAIEAPBAOEPOYPUOAYBaADEOYFIPNEOAUACDWPOGRUPOQD3) YDE-
apORPaiOUBAAPOYOY@OURPOOAAYPAREBUMPUAcOYR2. APaUbUPO4iB] @3aalo0PODYP
° Y, °pOPUOOHO]. ,xacOYDT a0PU&AdPYaaapOYPUOaY&&aDEOYZBIOOUPObBabaabap
A rpUpéiT ROa0edYad0ap(pe) UPOYHRPUDxDaiaAPOOBYTcY&DUAPA abP&abYi-
0aa0pPFPRADOUOWBEPUIURAP4AADY4A0BBORPOOTOYRDxZaAUOOPODPaOUbH,
ab0YpUOaYe@péed YO UDRaP4aaDY4a0B0O0aUa0ZaaPUIUK®OaaBUPUI
L=l (2.2)
¢ p0aaboOgr12) 0apOOYaa@H). AaboOvYOYZO
(A2 Az) 23ri+ (As Ag) 3 ar2+ (A1 Az) 1 2r3=0 (2.3)
PRAOOOUMBOOTY B YalDad abaabp YOBYZROA0AOcOYmIYaapadEapOyYpUOaY&aped-
Y@ iapU&aatapUvail@abOYpUdayeapeOYAlbOahleai Ugel aOaxbNabxaié@dIbYaab
EapadO)Uiupapae®OUapaYa®OoYOoYsd

(A DY ititr =0 (2.4)
00U@coY 3. 2a0 abUgbNabxaié@@pYaarr.1), DabuOaGppa00aaadaié@0apcU@adad-
¢0aupUagop@.3) ¥. EabadOrbxeOP0OPR&AGUEUD[26]. x 4abOYOY@.4) a000aGAP

Agial. pRaaaUe®a0BaOHEAPaOYPasdals? = fj j = 1g.
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OpRadagladcU@adadc0aUuBEZORDPOU0a0PATI®aDOOYaa0PU
(r23 r32) {3ra3 r32)+4As A 23 >0

(r31 r13) {3(rz1 ri3)+4A1 A3) 31 >0 (2.5)
(r12 r21) {3r12 ra)+4A2 A) 12 >0

‘Ui RpabU0aaBdpPOU0a0Paiie@alPOi(l1.3), (1.4) @YOapOOYaa0bU
(Al A2)(A2 A3)(A3 Al) 6 0, rqiror36 O (26)
04ad0pPxUpOYeOPagbYabarbUpOOYOPRAaaBUEAaAIad0PBaPa0OYDOOTY DY 8ad-

a0@xpPNapOOY®aga.1,6  Q ORAPOPEPAAAIDOOPGEAAYUDUIYPOUIOYPaABUDXDYE
Oai 4a0a@c0aupagonR.3), OUDOY&EAZDYOae@BaYUagantAUOcO I, YOaaébieOvaa
UbpaddgabaabaapYdcYeircUdbRAaAGUERAPPAO0adA0EMDAY ellPaYilEaPOYOY@W)
@,0cbaaybaag@hbcUg = rorj 0a00@UTaal OapYacYeRpU aU00aGxiapéadaayUpO,
0aBpOgamarbabUOaab@abaabamial, b abba00aaa0abaapabcNbUiedkYDcOYi[;
aga.1,0 UbUsxybcOY@iy: 2 ad&UachiaUpOGmOYaai00aa@OUuypapOdadipOyYpU
@xOUDOY&IPaUbaa@y Oae@@arDbPOYPWxOUDOY#ad WY Oazed@)@pOGBUZRAPGO
@Y Oaz@miOaailugRaP@OREPEOY(PYas2.1) UNBEaPOOPOaARPaTR0adadUDiéda-
ai RUPaUpaa@pNBOad4apéiae04a0PODAI.

‘PRE&AGUE®AOWPadA.l ROA0AOURAAZOUDOY&AADY OaeddOOPOPAOUMPabasba

Upabab@rO0&®abébaiaiabUiubUasdUuDOYPaRarap0ie0y0ad=0Yaipaazapeédyad
ObUaadbO0PPIxbNabxaiegdlbYaaR.1) ObxUbPOYBPWRaDOZUE.Y 0aUPUIUGKZDCOY Ji-
UzadUpOBRUPapaagad YOPOabYBcOOHMADAAD YPP RaP4aaDYaa00YYadOe@ppaOOa-
4a081é@AIYpO04a@ROYPUOAYBADEOYIDUPYE4@.1), Ra@NUBODPadibagURapadcOaugU
UgY@ir. R3(! ) bagURrapabid@iiaai Railed

lb=f1 : to=r{ (A1 A Lla=r3{ (A1 Az lg;
lo=f1 : li=r{ (A2 A1) Yla=r3{ (A2 As) 'g (2.7)
l3=f1 : li=r{(As A1) % 1a=r{(As A2 ‘g

3. (DabUOaadxbamOovYbUOaYedapédYaU

2paRPUIxa0UaRPaPUOaagxDaa@i®e O Y @EaR0e Y HRagUOYiIOURIxDODcbAa YD UBUD
a00a0palUEAU., YPRAaZUGEDNPAEL1, 14]). APPa004aaa04ie@OYPUOaYeapedYTiUpU-
RpYOYa®OUaPapO! pRaOOOUAIDOEIegUaralalpUd

_ ({+ D

oAy li= i=123 (3.1)

RagiabUxbOgadUpadi ) OOUZcoaéUbrORUPaPaaBabeédY@aRDabU0aapxpOPO@AP O-

YOY@bU

X 2

4 2c_ — - 2 A =~ def i .

({+1°S=0 000s= ———: (3.2)
i=1 (AI )

o
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¢babU0daa, @xU0Yiiaidayadaop(Dd ; 1), OxbaUWdDYpxYDcRiEbNOOBTAPNapxaiéad
pa@IpYaaBabadOxb@aulicOYa®aay 0aaedeOvaipaidgabraabaabOYOY@R) bRad-
OOUICERRUPAUPaERF( ; ) OUPOU&IagOaiIPapamadbPNabxpODY@D PabpNapODO¥ D
OpbR&4AUERO0ac0aUBEBORD.3).

o~

r5r3(As A*({ + D*({ + 2

5 ADX Ad? >
R AL DA {27 3.3)
o A3 A)?
rirs(Az A2 { + 1)?( { + 2)? >0
°C A Ap)?
A @arpUPEIT UPOYHRPUDxDaAPxYDcOYDi = 2{ 1@ = 1 0ad0@ppa0baaalaia

OabY@cY&bcUD0PREaAOUEAGagOHEADAOO.

o~ s

def

d=16S3({ %Sy 16):

Ui aoUa@apObY ¥eebcOYZY a0pOU0a0OPaeFDHADOOYaEYa< 16{ *; 2abOYOY@QR)
UOGEOHOUAA0Ba0UTEBAYI:
1 <{g(1 Io§)< »,<0< 1<{2(1+p§)<1: (3.4)
cag ! 1 pNRJPAYi 1, 42a0Uiaalyauln.
pnalaxybcOY@ds A; apbpa00aaa0idapO0Yadya> 16{ *; apaaboYOoOY@®) oUd04a
cOaea®OUaa0@adUlyBAYI:

p_ P
1 < 4< §< 5 < {1_< 2<§(1 2)<o<§(1+ 2)< 1<1: (3.5)
‘0 = A; O0Uaa0@aoliyedy@U0ia0@0 14 = 1 ; 23 = { 1 AUOO&AA0@EBOP

iOUi04aaiapabUadavatir U4a@paaUpaagOpOxBOb c@pababGrR0a0&EURralOcOYRD-

Npadyr]: 0aUd@abaadaOYpPUOa0EDEDOA&IPUAARUDOYPEYOae@®)! j= { 1. ¢UPa-

UPivagOobxbODYYRADOYOYZB1), dUOG®UPROAOAOCAYAcUDY ; ) = (Ai; { 1)
1.

a0UpO&lriaadedOYa®apadUiyeiaoaapcUbabOved=d = { 3 -
¢ a@ YaloorybcOYBBaUagUa YDy @apOYOY@e2) OPRaaUDGaDAY&UPadYi:
P P
4= 5= £< 2= £ TD<0< 1= £+ 2 (36)

PagUagaadybcOYo® { 1 AbOOB.2), ab4aUpaagOopAim@apOYOVYERY bagaduivp

UOOEOYOD0a8YPYNPUGED 48O 0U4a0Za0UIYRAYOBPPOYPUSPAYT OZYa0a0DUDA

(1 ;A3);(A1;1);00Ya0a0bBUBS; As); (A2 A1) PYEBUOGIBNBOR)BNFAOYPAHPAY!.
»PUOORPabUO4aa @x3ab0YOY@i2) aRPO&aAPOBDBabpaYbedYEB.1). AbOORDAD-

adUb-Ypaga@ndiaa0d04aied @0
(

_on( A s 0a0@s, < 16 4 37)
1 - _ o N .
n( o A) 1S, 0al@, > 16 4
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8 q
2 N 1ff = 2— 122y, A4 4.
oS A) TRz (A s Oal@y < 160 4 39
HLN 9 — '
n( A ({=2 {22 s,"P); dalm, > 16{ *:
POPOBBPaPUOaODaPaaDam; ri; { : paU@0erRPUYOYEAUPOZR.6) (A0.i100BRaPGO
eORPUPOOYPEPOaPxUPOY&®arRPUPOOVZHGOEIDRUPAUPASRF( ; ) RPUDXDYED
a@a2.3padxpYabUiYR&UeOYbiabUagaay Udrba00aaa0adpcOYdiU

2. 1. P

2
RS

Upabae@px0O0Uia ; O(3.4),(3.5).°a@0e0vbada.l, 2 RpUacOYOUiPOYZ@ad&HOxYDcOYDU
RPabUOaapOab4abaD.

N I\ W\, I\

2); O {g(l+ Io5);

N VN LV
LIN TN TN N

— As A, |A—8 — Ar A, [A—"8 —— A A———85S A A JAL—5

F

N VA Y VY

5] N 0O o]

B

Aga2.°ag0edveRUPaUPaaRF( ; ). AUachbU = {r:
ObU ( ); YPUO@ixaaUPO@POUO4aYPaiROY20044aDOYOYDU

2
Od_ef>@ 2ri

Sy 16 *=0, S,= ———=0 (3.9)
° ° i=l( Ai)3

(a0 UbUe&YDcOYTR RaGNUZOOY vedcOYBDabUOaarbpa00aaa0aieae Oy aidd-
4a0U43.9),a0pPOU0A0PaHEEDOYOY DT

{4 r%+ r% + r%+ r% + r§+ r% — 1_6 (3 10)
(A1 A2 (A2 A3)? (A Ay)? 3

‘@5a0a0Ye@apORYEOOYOY@i2) YDPUO@#EabOOYBO

d _({+1S,

d —2({+2S’

Upabab@rxOpUi@saaldopomaRapOUOYimapadUiY&abcUb8agopy ):

na0@aalpogd3) YOO&eRrPUYiOaaaPUa@Obi ( ) UpOO®@UOaDPapxMieUO&UPOYEU
0204aU00POPY®BNEO0BUACDRPAOIEOYRDNPARL 1], OUPababpBOabPapADDUbaDxacdai
PaYPOY&DPUaa@mrUUagobbUYPIUUDPaadaaUb@Bx UpOYEaagORGIOPY ) RPUDY
apOPUOYA458880804
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\
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Az A AL S T As A A S T As A, |Ar S T As A A S
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W TR TRYT T
Al AN
1} N 0 o
A@a3.°a@0edrerUpPaUbPaaRF ( ; ). %Né@UaUAchU.

020 () ?xbNabOIMPaga.3, b. palgrRPabU04aa00a0P@dUBOPOUOA0OPAINDADOOY-
4a0P(2.6) @ OPapaabadcOdliOYRra4a8420804 = 0); abObxUpOGPUIUHAPA ODagd-
DYacag YOUPabagdOabYdcOYFBRDaDU0aEDUPO@WadObU( ) ObxUpPOGOUIOT-
apaaba® 6 0); RPPaPNY@0,O[11]. Aga.3, N apba00aaa0a0a0aIedUYDCOYDil =
= (1:3;1,0:85), r = ( 82_ 83_ 82 = ( 0:13,0:35 0:5): AQé.S,QBDUégON@U'l'x‘YE?‘g.QYN@U
A= (2,1:8,17);r = ( 03, 05 02, = (0:27,0:58 0:4): A@a.3, 0abpa00aaa0a0&E O
xYDcOYDkPabUOaaRO r; @ = (0:14 0:34 0:27): (PUDXDYY®BERPAUOOY&WAAY ULD-
Uagorappa00aaada&nelgabODYYBR0a0adUbiémiadsy Oased@@raialpOYpUpY@cOaUupU
RPOOaaYP&AIROOaaRDRIOUBLDRUPAUPAERF (h; g) 1aPUa00PODUEPPA0OaAAOEDAY AADT
UpURPYOYERPOO4a0Rn UbabaiiRbca@r OOPxUpOBRYDaaO@alar0agUOYapUiEaoU,
abUWIpbYpaaédaa0adao004auaspapU0aagcOapaapyY acOY @i daapO@#pNOAaUPY Oc-
YPaai,UpaaodihadwrazalUbaeab Yo OapUUE.

AU BNabxpRazaalbPOd®.3) xDOZadUpbadl ); xbOPYYAabOYOYZRB?), iOUiOa4i
¢c@aioal YOPNapOgUay apaUbadiaaaalasalbRrRiaaoUddacdatagc0aubagOnQ.3) @bN
pPNabxaiegdIpYaaBabpaO0¢pabU0aae; UpOYHaaOUa@OYBarpUixbOPAUINPUOOO-
abUIYP@acOY®@Y POOdaBTaDcOaEmEOHaY Uee@diy( ) BRPaaaPOYRIDaaaUDEDPYYEa
O0@p0abUU R2(h;g):

4. +@a3aUbaegbYY&wbOabUUe

PYVYedla@gOedpRUbaUpaa®F (h; g):
1 ., ({+D)({+3) |
2 + 5 2 Uo;

({+12) RS ST
= + ———Ug; O0QUg = —_—
g 3 0 0 izl(Ai )

2 jagaapbaypPeOYdia 2 (1 ;A3) [ (A3 A) [ (A A1) [ (Al ); DxDO@agUbas] )

~ oA N A~ L

h=
4.1)

d
22 2 A = (s
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abcUNZa3aUDaedbYIEBIOPY ¢D4aaYPaadx4.2), (3.2) aU005@aPYBUINPUNDadaUDaedPYYPU

Oob0ab 30420418 QUO Y008y PYONPUGEDaADxUdcY&dbcOd abOYeUuaoUpOeUd

Ubiaa@ee@OvanimmpadUiyesagaapcUpa.
%a000PFDcOY@OUPORUPaPasPPa00aaaCateIAIDU

Po= (rj; {irj); P1=(j ri;{jrj)
NgazaUbaeabYVadOes.1). ; apOOO®AiUa!
lo=fh;g: h{ +g=0g R?h;q)

c0alabcUPy; P1: AAUPORDa0a0OcO@IUPUIy aUag0el@.1) RagOpOBAapaabPUabO0Y-
420y { +2) = 0: AUBBRNabxPBAIUDI | RBOA0AOUNIBEIAAUDeBbY V@D Oab (AU
a0&bcUDHO0 = 0 80P = 2{ 1: Appa00a4ad4ic8dlpOGI(3.9) 00A0UOIAGOEH. 1)
abU0OBGab@aapOPERaiUPUI:

na0axYbcOY@| 6 0, aPUINDT abcUR( ; ) = (A;; { 1) abUpROaOAOCAYamOR®3.2)
RPOaaPYPOMEEPOYOY@i1) RaOPNapxa0adioabxUgcY &b cUBIdaaaUDeab YO OapU-
Ue. ©ppad@YDaa@aapcOBpUPOdh; 0) = (FA{ 2 ri; A{ ! {r): AdR@cYeRgasaln-

hlk Iy

AQa4. +@53aUDedbY\E@DO0ap UVBRUPAUPASRF (h; g).

&@bYY&bOabUVBRUPaUPAARF(h; g) RPUDxDYEAOUPagcYBagas: B){ = 1.5 N){
= lbli’))ﬁ—: 95 ié@\C)QDOaDU(AZQéé@DC)Y.éUTXYDS;CT)AY@E)QD(JNC)'&&P@: (2;1:5:1); r

(b 05y 03;y 02); O} = 0.5 OPDOaDUREAGAPOYAUIxYDCOYAN = (2,1:8,17); 1 =
= ( 03; 05 0:2):"@bOabUUgbagasd abpbaO0adaodladOeybagda2 dObRaaaAUEDAODU
440a@c0aUuBad0e&xbNabOOY VeEhDa 1.

APOYPUOaYeapeOYa@apaabAbdyY Oae@raaabUc@ObaaNgasaUbaedgicO YO b-
aababcYrPOapNY&U.abNpap 51, 008PUOGUDa4I446 UUF BBaalo0POBIEEO@OAaPAPO).
2RabcOUjaD adUPagyadaidaopOpUaapUiYPaEd]. cad | jSrj! 1 Uagoevbagas, b
RagNU@0OD1adl NgasaUbaedb YR Oab Uldapaabar)@0aé00ms @Y Oase@i®. 4045 O

abcU@Py; P, @U01aUppad@YP&E | j) 2 R4(h;g); 00AgUUOaadcYeDatmadadUbiadi
abcUGMA 1 : i=2;0) 2 R2(h;g): A 0aa0p&apabYeO@POaDUVBADA 4, 043604a0a0ADE]
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Ra@UPUe&YDcOYoRbabUOaIn Rad{ | 0 PaldcOYYabcUBOadadcOYEIa0@arOiarD
NOaUPYOcYP&aOO0OUIYBI@DOab Udra00aaa0a0d@adpEdURO0Ya2a0YYZHBOOYBU
y0apUeaddU = 0):

+PasaUbPaedbYY@&w0ed@.1) OOUIRUPaAUPAAR?(h; g) YDRPOPNUD&A@DxUDCY & AD-
RBU OpapNEaYPOPPNab Y (AU.a044). °YPUGPapNedpcOEadUagoypepadYaeabUp
Ug( ) YDaa0aQ abaabYBPxOPUiGRIaDaAPRPUPO@. | BP&&DYOPaaY&MDUGLaYPOYED
agnreqQs ; UbWOUI = 0, OpUOPUPaa¥800&1EdBa0AUOAYalPURPUAY #3B0Yadaa0Uel
UYPOPPNabx@)&3; i) S3[ S3; iii)St S?; iv)RPS.

%,apNe@bcUBUPaUZ3a@0eds.1) YDUOaaUpO@th=d = dg=d = 0. PRPUYZAOUI-
Yb&abOovYOYazO

20{ +22S3+ ({+12Sy (2{+3)Uo So=0;

ab4aUpaagOop sy 04aX(8.2), (4.1), RBbxObUiGkacaarabNe@bcURIGaaaUbae @b YYad-
08a@YPUARYDcOYBPabUOaap@abaab@@Ubabacd)OYiOasmaaaUaaaRgasalbaedbYYea
O@p0OapUU.

¢aaai O0UaraupUUBYOPabvap&ssabaabadcOalpOBYap @,UapUaPODRAPOUOY
OOPWHOYPB-OUDOYEROWY Oazedaary0apO0Y §2d) OiapUalacbRPUPOBU

A1>0, Ay>A3>0, ri1>0 ro=r3=0: (5.1)

¢ ag 3a0P0OGIA .3),(5.1)abOYPUOaY&EpeO YZWOagUUOaagc \amiraapabUaad0aagUpUg

ab 2 R:

1) 1=1 1'1=,; 2= 3=1=13=0;
2) 1= L 11=; 2= 3=1l,=13=0;
3 _ ({+Dry 2_4 ({+D%7% =0 1=
) 1_721 2 = —24! 3 - y 1T K]
(A2 Aj) (A2 Aj)
+ 1)r + 1)%r?
4) 1=7({ )12; =1 e+ )214; 2=0; ti= i
(Az  Aj) (Asz  Aj)

¢PO4aP0@ED=dPYPA ROV 4) OoYaOO0aple). +@aaalbedbY WO O04a@paab@a
?x0a00a8a080PaUARD0EEHRGaEODOUaE00aIEaUEADPOYOYTIUD:

_ (@ {r)* |
h_Tl ra, (52)
h:%A22+({+12)(2{+3) 2 9= Ay +@2; 2 (5.3)
h:%A32+({+12)(2{+3) s 9= As +g3; 2 3 (5.4)
000
i=riAL AL a=f 0 4 ({+DA, 23>0 R i=23

Vs Yapiveol  C%°Ya,  2005,A 1,81, 4 33 52 E



44 .- ¥2.3Pe0YOYUP

AabOYOY@i.2) bRPaEODI¥BRUPAUPAERF (h; g) OOBPapNPUBOa0adUDIé@saPcUO
!
AL {FE oA

P2— ?-}-Tl’ _{_ . (55)

ia@ 60@PaPNPUEOUGUREDYDOUOBEAaUDePY YBUa0 04404
,4a000a0Wap0al, xbODPYYaaabOYOYP®B). CPaUlraOixYed UpURPYOYAYPOO4A0D
»  R@xU0YiOaxpO@alagUaYDY&aadpU

{%? 16(A1 A?=0; (5.6)

xDODYYBRabaaabYaa0bYaaaauagOreapU0aapdabadbabb0dagUb&adYDcOY BB -
abU0aapdypO0aadk UpOO0@PaaPiaigx00adRad{ 4r? < 16(A; A,)?) dU@alqRag
{%2 > 16(A1 A)?) a00UOYaDOUaa0@aOlivage bpabNesdPcUD&APcUD&PxOaDAMp-

o~ s

A4 @2{+3) =0 (5.7)

C@aUHIpaYOEapOYOVYEs.7), YPapOiéddanyYaaa@abxUacYsaOixYeaUpURPYOYA POO-

440D ,; xbOZadd OeNapYYeaYbcOYBDabUOaa@abaabadmxO0UieaddYbcOYdaaa
RPabUdaamitaai adedvyailaapOYOYaU

Axr{* 2(4A; AD(Az Apri{?+ (A2 AD@A; 3A)°=O (5.8)

°apUOaPOPYDN@adaUbeedbY @b 0abUEaa04a04iabcU®Oa0UO YA Pabaeda0Bad-

2@YPOOAAOD: ;ad a@UagapObY YEBapU0aab&pOap Ul 0ar00aOPagNIBOd) NP
c0asa@pcU®0a0U0¥aaAUDaAZOPO A UbpaO@YDeE g) YPUO@KaaaadUBUO0-
Nab@cOaladOYOYDU
(
(A1 A%+ (A1 2A)"ri{g Axx3{? "riA7=0; (5.9)
2(h "rA1 (g+"{r)?=0, 000O"= 1 '

Y@iNgaidaUbaegbYVad0eabORPOP®APcUPROAOAOCO Y @abNHB.2):
Aor2t4 2(A, ApDAri{ %+ (A2 ApA2=0: (5.10)
x agx@c0aup@apYacOYerRpabUOaasrapaapaPabOd¢aPaabOYOYEi10) @dUOIa0PRA-

naUgA; > A,, abUagopE.3) UPOOROaOAOUBMaPNPUE.2). 2 abcUPBOaOAOCOY i
xYDcOYBDabU0OaapadpOU0a0PaEapOYOYZiU

(Ax ADA 4 2(A; Apry 2+r2=0: (5.11)

cad A1 8 A, > Az RPUacHOU@xadPadUabaaBdbaapabcYadlpOdiaabUcaObPBGBO0-

L ({+D%,23>0 (A1 A)[AL Y 2 {+3) <0 (5.12)
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‘2400 Ua@op((5.3), a0pOU0aOPaINEHDAPOOYaa@RIiR), 0400GPPad0Oaaa0AKIYBUaUDU
aaYUee@ddy( ):

+753aUDadbYYRIZODKDODYYRaPOYOYZB), UOEYPUPOGcEiaaUasadbba-
00aaa0aiézbalalelpOaieal RPUACOYBX5.6) (5.11) xbUOY Y OOUaNES.
PYYed@p0apUBRPUYP&ai1gaaloorOm RAOOUPOOY YabNPapa 6, 9] UOaPOB D)
RpUPO@PYaO0apUivEs bObbNabxmabaabamabU0aa8pababGi®pOUOa0OPaaalbPOJ-
iU (1.3), (5.1). 2abU0aPORPUaCOVYY&D*xa@pasrbx0pUinadO0UD&EOPO®NIaaPUcBOPAAD
YOUPapa&ilpaar®OYPUOaYeapedYADOUPGbgabaapapUazi0aagUpUd.

6. °UbaagdagUbafizaiaUbxeabYYE&ZDOapUU

P
= Ax7A; = AsFA; = { riAAx

AabOYOY@B.2) (5.4) xbODiaaadarpabUdaazeOadUOUsadwaaaUDaedbY YeapOabUU
a3atNZazalpaegbYOBD0apUBagYDOUOGHAIpababNUPaaD ORabaaabYaa®®apUda-
abQOgapaabab:

(; ;8)2D D% OO@°=f; ;¢: >0, >0 ¢>0g

1:PRaGUOBAUDDabaaBnaapa@xpOY@a00a0&a0 UapUpUOYadY Oae@pUbdbrabaabab
a0POUOAOPaEX004aaY ¥ DabOO0YaaaaEOPUTY ZABOOPODaAO UdighUalachO

D=f; ;: + >1, +1> >0, +1> >0;¢&>0g: (6.1)

O@0UPA4aiTab O bNeOUaUach@PUOYa®Y Dae@@UbObgabaabl0a® Y 0a0pOU0aOPaiIal
Y0ap0OOYaa@adaopUiyoip. gYadadavadprUaa@r0a0ekeUppaldcOYk. APaUbpUp-
ObU20]. ¥YPabaaUpaadbBawxRagUdapd.u. 1a8UP04aUuPdB], UpOCE0adrdUUO0a
i00gRaPZOPUIYERUPaaR OZOUZKPRPUYOYZBRPUDxDUEP UPUOYadYOae@@daadus
a00p-0@0UP&adPOU0a0PATI®APOOYAadOGE A) < As; DAUBAYPeOYEDaacadUbUPaad
O@OUpPagmaababpc¥PUR iapUalacbONUPasD OpRaaagUsdbcOYBBapbUO4&ar0 ;¢
paU@BcYBA(6.1).

PagUa@asadxybcOYAO uNpxYbcaihadd abcOYAYPOO4aAa® RUPaAUPAAITE =
= const 2 UDOOPEPUPAOCOY R?(; ) 43¢04a0a1a00aU0aY&ENUD4a@Ppa00a-
4a0a1éaabxUgcYedpRPNasaUbeabY @b 0ap3lalacb@ = 0 BYPUPOGcH@WDaad
YPRUP&UPAARF(; ) NeURbaaabpOYa.+. °pabU9]. A RpUPéIT 3aDOYOYEL6),(5.8),(5.10)

NA A

YPUO@BUaRaIUeGBZPx0O0UIédd®  R2(; ):
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1
—
1
=
+
™
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o
«
N
I}
—
1
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™
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o

7 7 ;> 0g;
1+ 2¢2 . 1 2g2
:fa - ) 01 :fY - O’ 0’
: a+ey? 0l @ g2 J
5:f1 - !fl( ):01 >Og! 6 8_f1 - 1f2( ): ’ >Og!
g=T; =1 > 0g; 0= T = > 0g;
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f1
fa

16° 85 £% 2+ (f* 10p*+33) + 2% 9
16 3 8(5+ £2) 2+ (*+ 10p%2+33) 2% o

AUU0aa@cYBBUERAIUED ; 1 ; T10 RPAAAPBOUINDa5aUDBP YYEBOPKYDODYYBEDOYO-
Y@0(b.4):

Si=f :1+%2; >09 o=f1; =1 15;1r—2>0, > 0g;
=t _ 1+ 2{222; g =t _ 1 2{222 : 0
1+ €9) 1 €9
5= 1 ;fi( )=0 >00 6g=T; »f2( )=0; > 0g;
To=f; =1 >00 "10= 10="1; = >0g
ADNU@a2PADxO0UIME@RYDcOYBDaPUOaFD
‘ i ‘ ki ~ ‘ ki ‘ ééUDOQ@UT‘i;Ti ‘

1 1= 2 0.2928932] .= ‘g 2= g

2 | (100§ 22)'2=20.3002831] 7= g 7= g

3 2.1 0.4142136| 2= "4; 2= 4

4 ( 1+, 2)%2 106435943 4= 6 4=

5 1= 2 0.7071068| 4= 4=7?

6 1 1.0 2= 3 2= 3

7 1+ ) 1.5537740| 3= "5 3= 5

8 1+1= 2 1.7071068| 5= g 2= 6

9 12174 1.8612097| ‘5= 6 5= ¢

10 % 2.0 \2 = Tz =7

11 3= 2 2.1213203| 5= "5=7?

ApRPUPO@cOR @D a2aPVOBDOAPURAPZaAPOBUOY YarOOBPOOD

(; 2L R¥; ) 00Q@ =[(Cil %)
2 chaaYbaawpRrRpUARAIUE] ; » UOYiOaa@almUDOUGalasOrB.3), RagYDOUOODEpa
YD 3 4 @xU0Yi0a&ixb@UYERBaRPUPOOYBGaOBUPAUREAB0EEHRFBEEODOUEADOYOYJI-
Ug(5.2),(5.3); YD 5 g @xU0Yi0agralmbcObbx0apaR@Op@.3). Caalmw aparpUpOOYBO
RpUARAIVER i; YPRUPAUPAARF(; ) xPOZaikaxbagUadabODYXyOpOYBDabUOaDh
A @xUOYOYZOEDaaY P @xbNabODeZaPxNGOYR@raUPasRF(; ) YPPNUDPasabxUdc-
YeUzaarpUG@p0apUUNa00adRa0ae0twaPal@abOPABORPA,RPUEE YOOPaa@OYOa
YOUpPapaRGiwa@c0aUrdpcOYRi: °2adadcOaugvpcOYH| RDabUOaE@OPxUPOY&DAO-
42apUU@YPO04adb R?(; ) RPUDxDY@APNUL. APPa00aaadd®»0ad0aUiaYebabcO-
Y@iU@RbapU0agradRbUkIDasaUbaedb YO OabvEhdas AUDxDYIEbNR. ‘Ui UPOOPOP
@Yalaobip ki+1) aP4aabOUGIEPaIOUOPxapaabYapUdaar 2 (0;1 ) RPaUOOPODPAOUI-
YpaaiabxOO0Uile@&pPUaRAIUESR | ( o) @xUYPOO4aadd: "Ui UiNpUAOixYPWPURPYOY &k
D nL apaabYiOaaigaUpURPYOY3; ¢@allpcO00a0UOYBIORB.3) 30xD@UY Bba-
RPUPOOYPEDOEE.2),(5.3), Ra@YDOUOOP & aaUDeabY YBUa004aCBUOYD; YD O
abN(® RpxOPUidyDUPO@cNBD xPUUDaaDdadeeBabOBE0ERH.2),(5.4).
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apRPUPOB¢cO&#3EUA2280UIUINPORIDUPOYDCOY®E 2 (0:k,) 4836042041855 PAYPOYEa
agRPO@POAPWAGPYZaPAAD Y14l RAGPOAPYDcOYE@A); OUiUINPOMPUiePORYDCOYDi
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Uag0ebs.2),(5.3)appa00aaacidss a YpUOablh  abarPUPOOY@DOEE.2),(5.4) RPUD-
xDYRYDPagas a YPUOap(} xYBU+ appa00aaaCaEsfaaopODY@PDOabUUE= a; [ Iy OUi
(; ;B)2D;xYPU appa00aaaCEB®aa0PODPYQI= a[ b apUiUBUI(; ;)2 D°nD;
YOOPxUPOYPaBDUOEOYZZDOabEIy PAUOCOYIDUPU ; R4aaedUOaEBPa004saa05 A
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O:k) [[f6:7:°2:8 4 3,5, 0,19 3] 5] 2] 9]11]16]10]8[7]1
(kisko) || f76:77:78;°2;°473;5,° 9,19 3| 5] 2| 5[11)16]10(8|7]1
(ko; k3) f'6, 2,74 3 5, 9, 10 3|5 |11|16]/20] 8] 7|1

(k3; Ks4) f'6, 4, 2,3 5, 9, 10 3|/ 5|6 |16|10/ 871

(k4; Ks) f 4,76 2, 3 5 9; 10 346 |16|/10]/ 871

(ks; Ke) f'6; 25 3 5 9; 10 46 |16]10/8]7 1

(ke; k7) f 6 2; 3 5 9; 10 46 |14]10] 8] 71

(k7; ks) f 6 2; 5 35 9; 10 46 [14]12] 871

(ks; ko) f72;76; 55 35 9; 10 41514121871

(ko; K10) f 2,75 61 35 9; 10 41513121871

(k10; k11) f's; 76 3 95 10 151312187 | 1

(kK11;1) f'6; 3 9, 10 13|12 8|71

2 japUUUP4aagagUpxdeUzacA0 Y& PxUPOY&efDa0aOcON@ID0ed5.3), (5.4), UPab-
280apUO0OU@IiaYPaPRPUPOBIIDaaaUDe@bY YB®IH04a0BDRAGUOEAB0ED.3), (5.4) RO-
a0adUpiaanapUalachb@)pOOBOZPOab Mid04a0a1AaPcUDPx0ADERDxYPAadA , As
Obaababc¥BUPAPPA004a4a0aIe@DaPU0aaBcOaEED Y BcOXBUAERDADYBRAPDYDUD-
x@apOPYEONA0ORaZOPOED O&a@0apUpxOUmEap OO YD UOad AP0 Uia0Oa0paiID
(f = 0) 42604a0a1:0Ui()adRPFO0&aPOO0Y Yd4aaaUDedbY 0D Oab[9)@ab Uil 0-
48a00@P0abUbPxUPOY&aPUaUachApOGBOY4apasadUbapO0dadaNUa>@IDOY Pad
oY Oae@ad].

7. ,Ya@OaDUiYéCDJYpOpran@ﬁ_g
+@adaUbaegbY b 0apUUBRDxNZOmiPaUPadR?(h; g) YEpaUagae®@0oauOaye@UD-

4a@v»0Ubabad@iagdabPNUDaa®0apYcovas0@0aapOiyeNOaUPYOcYpaERaadUDOOPU

PNUDaa®RPUPOZcOMaREVAZABY POPPNADAEY; QF, PaaDOAAIOZxUOYYPU.

LA~ oA g

@x4a0a6a0DU0YBO0PAaUPD?, aPNE0O&L@aDAaLaPaOIxY e YPOPPNabXEy; QF., BUOTA

Vs Yapiveol  C%°Ya,  2005,A 1,81, 4 33 52 E



48 .. %.3pedYOYUP

APNUPBBpaaaUDedPYY@@P0abUUE a [ b OUalachi >

Ha1|a2|a3|a4|a5|a6|a7|a8|ag|a10|a11|a12|a13|a14|a15|a16|

by || +

b || + | + + + |+ |+ + + +
by || + | + | + + |+ |+ |+ | + + + +
by || + + |+ | + + + +
bs || + | + + |+ |+ |+ | + + + +
bs || + + |+ | + + + +
by || + +

bg || + + | +

by || + + |+ | + + + +
bio || + + | + +

by || + + | + + + +
b2 + |+

b3 + |+

big || + + | + + +

b5 + |4

big || + + | + + +

ap0l. pal@zYad0apUiY® ObbPNabX¥@a@0ix Y BbRagaO @AY POPx YD YOI 11,:::, 000
i apQOOPaOOUIYRDIxYPUPURPYOY&eRa000UDAY PEOIXYPBNUDAAEKR?(h; g) n
UYPOPxYDcYaD|4l,::: RpaaPiYOW @xUOYOYRBEPUOAaRO ;£ UYPOPxYDcYaOUYpb-
ODDNanmug Qpg abaaDYlan@BaDanaaéE)YaabaUDaeM@aaaUDaeQDY@@BOaDUOQaOa
BPa, BbUﬁbbaOOéééOéTeBN UbaarGaaiy OaaoUagoapU@abcUa

A RPUPéIT UagadcOauascOliaaduagoyYpp@padyYeagb@prOEDD0aamaalo0PODai
ééébUgQODa’éE)OYDUOaYé‘z‘%DéOYQﬂéUQééYUaeQ’Ug( ) @UOGaQJYQJUaLZﬁpaDOYDUOaYDO

O|abUaDgU@lOééﬁDUgQOU|ab(;UQDO®Jg( ) dUOAIUaoUaVORPAAO04A00 DEEH O
aéébngopﬁzf)Uaéthix'ﬁ UDOU@@@OéépbéOééééOéTé%\?@UéUEiﬂDUéQUaUWééé-

A N A~

N~ oA~

aboYUOapOrDabUadagaagidide (ab04aaid0aU-0U0YOBPOYeOUi0aaiau0 041600
3a00a000Y@0.

AOPaldUR. ;443 abaraOOUOY@daar0aUOadcYPOPTakaADAD 30POU0A0PAIOA
3aPOgiUr = (1;0;0), = {r;apOOPRaGUINPU &4@UadapOPYYyDcOYDZ@YaOOAEG
i2a0Ua@oYeURPalYaxe@bUy( ) 000aYOUOYOB0E4,YPYONPUOH apadcOauzapeOU
YDaadaly abaapYDEO

n=6 0OauUA,> As> Ay,
n=12 éé.lj@\z > A > Aj QUQAz'i' Az> A1 > Ay > Ag;
n= 18 éé.lj@\l > A+ Az > Ay > Ag:

‘0002P0apUPEDPNUZ8®Ra004aDOUGTEDA6. Ui a0ixYe&dPNUDPaa@3R2(h; g) n
abRPUPO@Va00apUivieEPOPPNab#@ba00aaa0adi. 12bada 6, NUPOYEPRaAPOO4AD
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\i h4 h4 h
W’ h h4 hA
g Y

N
@l
N

[EEN
N
w
N

g g g
5 6 7 8
K h h h
/9 N /9 /9 g
9 10 11 12
| W | / K
g j%/ g g g
13 14 15 16

AZa5. +@53aUPxedbYYEm0e.2),(5.3) YERUPAUPAaARF (h; g).

002agUPUIVEIUaT g= const cabNeYROadad imixYe®NUDa&mxR2(h; g)n  0a0O04I-
é0URPAUOOPOPAOURSHIAR v, i, v, i, ivg: 2 iaPUaUacDIR UagagcOalimaOaaY Uaeddy( )

PR@&EODTEPAPRPUPO@PORUPOYZTxbNapOOYERDA7, N 2 UPOORPUPUPUOUABED-
Ue appa00aaadsdadaaypadliagadcOa@@e Odpaga, N UaYZUPUAYEEDadcOabFo-
cOYZEaYUeagaldcO¥BapUpUa, 4000p0O&adadcOauFOcOY @AY Uae@gNbxYDcOB-
RpUPO@cOXNMMIOZOPUOYALABPDUB; D ;. -DUOaGaPOUUD4adc0auPODEEDOBOOYDD
Y0agUUOaagcasi® bUaaddrPOOZOapgU ONeUPPNYDPasO O YBPOY PG acDi UPOOD
iaadUadOoYerpadYaeEnadaQ abaabYBUONE NPUOBOaiaBadadcOa@madu.
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b) =aw| bs Ny =a7[ by

ADa6. +253aUDe@PYY@@DOaDUBEIEcDU, = r3 = 0

~
N

>
)
>

i

~
0

= >

AZAaT. »@YP@apOYaaYUxeody( ) YPaadaQ apaabVyp.

2 40ach@POGPaRa0OOOUAHHEEDaPEDTIEOOPADBabaaEEDPOUOA0PaRIIP OTI(1.3),
(5.1), 48¢04a0&180aCaDRE Y OPaPNEEYPOPPNADX@E);; Ung; BOa0c@aUOYXBEDNUZa40
.0pPapNe@Ya00abUiviggPOPPNab-@l) NPUCAUPOYPEPRPUPOFCOMMEUAGa® aDAE-
aUDaagoDPOBBIDDA x adxaEDap(d] a000aEa00a000YBED@OYaIDasODapaabap
abarPUPOMOUDOYBUPAUPAADY Oaeei®dYA00apUivaPOPPNapa®OH = 4 4aé0-
420413 RPUabUYdIDaRa@UpUe&YPcOYDjaj. caO00UIYealacbe | 1 appa00aaadada
00z0O0YBWapaabRERY Oae@@aialbedbY O O0aa@aPRPUPO@YAO0ADUINEEPOP-
PNapx@UiiapUxDODJE U@ xacOYOabNpag4o, 25).

ADNUGaaB20babNe@Yad0ap UiNePObbNap #@iaRabOUapBhaOai

(g2 i i ii v [ v vi vii
| 1 11 2 0 3 111 12

Un.g D?|D?[ D2 | D! s'| s? | DZ|D?[ D?[ D? | D?[ (D! SY

Qs S3|sS[s®| st S2|RP3|NJ| S°[S3[S® | SB[ (ST S?
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