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THE GEOMETRY OF 6-DIMENSIONAL h-SPACE FOR [(33)] TYPE
Z.Kh. Zakirova

Study of geometric properties of higher-dimensional manifolds is a topical problem, which is theo-
retically important and has numerous applications. For instance, space-time symmetries give rise to
energy, momentum and angular momentum conservation laws. In particular, the infinitesimal pro-
jective and affine transformations lead to fundamental conservation laws in field theory and classical
mechanics that possess a form of quadratic first integrals of the geodesics equations. Interest to higher-
dimensional manifolds is also due to advances in supersymmetric and supergravity theories. The point
here is that the supersymmetry leads, in a sence, to increasing the dimension of the manifold. The
aim of this paper is to investigate the 6-dimensional pseudo-Riemannian space V®(g; ;) with signature
[+ + — — —=], which admits continuous transformation groups preserving geodesics. In this note we
find the metric of h-space for [(33)] type and then determine the quadratic first integral of the geodesic
equations for these h-space.

Keywords: differential geometry, pseudo-Riemannian manifolds, systems of partial differential equations.
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PeuieHo xapakmepucmuyeckoe CUH2YISIPHOE UHMezZPAIbHOe YpasHeHUe, K020d KOHMYPOM 18-
siemcs 06seduHeHUe CUemH020 YUCIa nepuodutecku pacnoloneHHslX 0Mmpe3Kos, a Mmakice
8 C/lyude CuemHO20 MHOX(ECBA 0Mpe3K08, nepuodutecku pacnosioxieHHslXx 8 Npagoti noy-
niuockocmu. PeuleHue 3adauu nonyueHo nymem ceedeHusi K coomeemcmaytouweti 3adaye Pu-
Mawa.

KiioueBbie c10Ba: MHTErpajbHOE ypaBHeHMe, 3ajaua PumaHa, OgHOIMEPUOLUYECKOe
pAacIIoNokeHe OTPe3KOB,0HOIIepUoAUecKas QyHKIMS, Heaas GYHKIMs, MepoMopd-
Hast QYHKIMS.

Coo6111eHMe TOCBSIIIIEHO PeLIeHUI0 XapaKTePUCTUIECKOTO CUHIYISIPHOTO MHTErpasib-
HOTO YpaBHEHUS
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L
rme a, b — const; a,b e C.
B nepBoit yactu ypaBHeHue (1) paccMaTpuBaeTcs IpU YCJIOBUM, UTO L = U Ly, toe

Ly = (ag, bp) neXXuT B BepTHUKaIbHOI monoce 0 < Rez < 27, a Ly TTOTy4eHbI 13 Lo npeo6pa-
30BaHMSIMM OLHOIIePMOANYECKO IpyNIbl 2 + 21k, k € Z. dyukuus f(t) € Hj (Lo), f=
f(t+2m),te L.

Tpebyetcst Haiitn dyHKuMIO (1) € h(by), YIOBIETBOPSIOIIYIO YCIOBUIO (1) = @(t +
27),t € Lo. Tlog, knaccom h(by) moHMMaeTcst Kaacce GyHKIMI, TelbaepoBbIX BHE OKpeCT-
HOCTeV KOHLIOB dy, by Oyryl Ly i oTpaHMYEHHbIX B TOUKaX by, k € Z.

ITocraBieHHas 3aadya paBHOCU/IbHA pellIeHNI0 YpaBHeHMS

(t)+i/ ()(t:t—tf)d = f0) @)
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B Kj1acce nepuonnueckux GyHkimit ¢ (t) € h(by).
EnuHcTBeHHOe pelileH1e ypaBHeHUs (2) uMeeT BUZ:
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Peirenne 6bII0 TaKkKe MOTyYeHO B Kiiaccax h(ay), ho, h(ap, by). B uacTHOCTH, B K1acce
ho pelieHMe ypaBHeHMUS (2) MMeeT BUT,
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Bo BTOpOI1 yacTM paccMaTpuBaeTcs pelieHue ypaBHeHus (1) B rydae, Korga

feH D), suplf()<M <oo.
tel

Tpeb6yetcst HaiiT1 GyHKUMIO (f) € h(Dby), YIOBIETBOPSIOIIYIO YCIOBUIO

suplep(f)| <= M <oo. 3)
teL



H.10. 3oHoBa, U.I. Canexosa 155

B arom crydae uckomast QYHKIMS He SBJSIETCS TEPUOAMUYECKOIL, IOITOMY K 3a[aue
MIPUMEHSIETCSI TTOJXO/, MCIIOIb3YeMbIii B 3a/1aUax il CYeTHOrO MHOXECTBa KOHTYPOB.
EnuHcTBeHHOE perieHne ypaBHeHus (1) B kinacce h(by) umeer BUL,

a

b X(t x tf(n)d
az_bz]f(t)— ] Zb 2 fmdr

Z Xb -1

o) =| o

PernreHue 6bIT0 TaKKe TOMYYEHO B Kiaccax h(ayg), ho, h(ak, bi).

o0

TpeTbst yacThb MOCBSILIEHA pellleHuIo ypaBHeHuIo (1) npu yoioBun, uto L= |J Lg, roe
k=0

Lo = (ag, by) nesxuT B BepTUKaIbHOI monoce 0 < Rez < 1, a Ly momy4yeHsl U3 Ly Ipeobpa-

30BaHMSIMU Z + k, k € N, ipuuem byHKUMS f(f) yIOBIETBOPSIET YCIOBUSIM

f@®eHy), floo)=0

OyHKRUMSA (1) YOOBIETBOPSET YCIOBUIO (3).

B ominume oT nepuaMuecKoro pacrnoaoxkeHsl MVHTEPBAJIOB B JaHHOM CJIyyae KaHOHM-
yeckas QYHKIMS COOTBETCTBYIOIIEN SKBMBAJIEHTHON 3a7auy PumaHa SBIsieTcsl Herepu-
onnyeckoit. ONHAKO B CWIy 3aJaHHOJ 3aKOHOMEPHOCTU PACIIONOXKeHUs] MHTEePBaJIOB U
MOCTOSTHHBIX KO3 OUIMEHTOB, yaaeTcs UCCIeI0BaTh MOBeJeHe KaHOHMYEeCKoii GyHK-
LMK, KOTOpasi BbIpaxkaeTcs C MOMOIIbI0 raMMa-yHKIMM Jitnepa.

Pemenne ypaBHeHus (1) rmosnyueHo B kinaccax h(by), ho, h(ayg, by). B yacTtHoCTH, enyH-
CTBEHHOE pellleH)e ypaBHeHMs B kiacce h(by) uMeeT BUT,
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SINGULAR INTEGRAL EQUATION IN A SPECIAL CASE
N.]. Zonova, J.G. Salekhova

A characteristic singular integral equation is solved when the contour is the union of a countable num-
ber of periodically located segments, and also in the case of a countable set of intervals periodically



156 MATEPWA/TbI MEXXOYHAPOLIHOM LUKO/bl-KOH®EPEHLIMM

located in the right half-plane. The solution of the problem is obtained by reducing to the correspond-
ing Riemann problem.

Keywords: integral equation, Riemann boundary value problems, periodic arrangement of segments, peri-
odic function, entire function, meromorphic function.
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B cmamuwe paccmompeHst 6HympeHHS U 6HewlHss 3adavu Helimana 0ns 00H020 MHO2OMeEPHO-
20 6blp0)f(0(110u4€206}1 B-annunmuueckozo ypasHeHus ¢ ompuyamejlibHolM napamempom. Me-
modom nomeHuyuaios dokasama 00HO3HaAUHAas paspewumocms noCMasJieHHbslX KpaesvlX 3d-
dau.

KiroueBbIe CI0Ba: MHOTOMepHOe BRIPOXKAAIOIIeecs] B-ammmmnTryeckoe ypaBHeHye C OT-
puUllaTebHBIM MapameTpoM, GyHIaMeHTaJbHOe pellieHue, KpaeBas 3amavya Hejimana,
MeTO]], TOTEHIIMAIOB.

Tyctb Ej," — 4acTb p-MepHOro eBKIMA0BA MPOCTPAHCTBA, e Xp—1 > 0, xp >0, D —
KOHeuHast 061acthb B £, orpaHMueHHast IoBepxXHOCTbIo I' 1 yactsamu ['o u I'] TIOCKO-

creit xp-1 = 0, xp = 0, COOTBETCTBEHHO, Cgl(D) — MHOXeCTBO GQYHKIMIT k pa3 Hempe-

pBIBHO nuddepeHIMPYeMbIX B D 1 yIOBIETBOPSIOMINX YCIOBUIO g—;‘l =o(1) mpu x; — 0.

Vcronb30BaHbl 0603HaUeHMS: X = (X', Xp), X' = (X", xp_1), X" = (%1, %2,..., Xp_2) — TOUKM
eBK/IMI0Ba IPOCTPaHCTBa, Do =, "\ D.
B HacTosmIeli paboTe A1l BRIPOKIAIOMIETOCS B-3/UIMIITMYECKOTO ypaBHEeHMSI
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m>0, k>0, p=3, A€R, usydeHsl cjiegymwline KpaeBble 3aJaun:

— JlanjiacuaH, Bxp_1 =

BuyTpeHHss KpaeBas 3agaua Heiimana. Haiitu B o6mactu D peliieHre ypaBHEeHMsE
(1), ynoBneTBopsitoliiee yCI0BUSIM
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p-1
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