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CHAMETPIAHA PEIYKIA I JESKI TOYHI PO3B’A3KH
HEJOHIMHOI'O I’ITUBHAMIPHOI'O
XBHAJILOBOI'O PIBHSHHS

By using splitting subgroups of the generalized Poincare group P(1,4), the symmetry reduction of
nonlinear five-dimensional wave equation to differential equations with fewer number of independent
variables has been done. Taking into account the solutions of the reduced equations some classes of
exact solutions of investigated equation have been constructed.

Iposenena cuMeTpiftHa peNyKNia HesTiHIHHOrO N’ ATHBHMIDHOTO XBHJILOBOIO PiBHAHHA Mo mHdpepeH-

LiaJbHEX PiBHAHE i3 MEHIUOO KINMEKICTIO HesasleXXHHX SMIHHMX 3 BHKODHCTaHHAM POAMIEIIIOBaHHX

minrpyn ysaragsHenol rpymu Ilyaskape P (1, 4). ‘Ha ocHoBi posp’ A3KiB pefiyKoBaHHX piBHAHE NOGY-
* [HOBaHi e AKI KJIACH TOYHHX PO3B’ A3KiB [OCJII)KYBAHOT'G PIBHAHHA. -

PosriaaeMo HeJniHIMEEe XBAILOBE PiBEAHEA B pocTopl Miskoscskoro M(1, 4)

— i — — e — = —— = ] 1
xg  oxf ox5 oxF  oxd ), M

me u=u(x), x=(xg, X1, X, X3, %4 ), F — rnagxa dpysxnia. Piemamssa sariamy (1)
BHHHAKAIOTE IIPH PO3CJIAAL PISHEX IATAHE TEOPETHYHOI 1 MaTemMaTHyHOL (hismku [1 —
6]. I'pynoro igBapiaaTHOCTI pirEaaaA (1) € y3aransgena rpyna Ilyaskape P(1,4) —
rpyma mOBOPOTIB 1 3CyBiB y mpoctopi Miskoscekoro M (1, 4). Poswensmosani mia-
rpyma rpyma P (1,4) ommcami B poSotax [7 —9].
B pamiit poGoTi Ha ocHOBI imBapianTis [10] posmenymopanux marpyn rpyma P (1,
4) poGymoBaHi aE3any, SKi PeAyKYIOTH AOCIHIAXKYBaHe PIBHAHHA A0 AudepeHi-
AJTBHAX PIBHAHB i3 MEHILIOKO KiJIBKICTIO HE3aJIeXKHHX 3MIHHAX, mpoBeaeHa BiAOOBimHEA
caMeTpikaa penyxmx Ha 0CHOBI p03B’SI3KiB PENyKOBAHHX DiBHAHB 3Haﬁ;nem mesaxi
' KJIACH TOYHHX pO3B’ A3KiB piBEAHHEA (1).
1_ Po3ryigHeMo aH3aH BHJLALY
u(x) = o),
e o(x)— onﬂonmpm iEBapiaBTHE PO3NIEIUIIOBAHEX miarpyo rpyma P (1,4). IIi
aEs3any peaykyloTh pismstHEA (1) 0o 3BEvakiHuX gadepeHmianbaEx pispsas (310P)
BHAY

% + j‘p kool = eF(e) @

fe HOBi 3MiHHI ® iBignoBigmiiM k£ i € MaOTH BEJLAN *

1 o= (F+3)2 k=1, e=-1

2. 0= (F-xP?, k=1, e=1

3.0 = (x%+x,%)”2, k=1, e=-1;

4. 0 = (F+ B2 +xH)"2, k=2, e=-1;

5. 0= (F+8-3)", k=2, e=-1;

6. 0= (F+x3+x2+x)Y?, k=3, e=-1;

7. © = (x3-+x§+x12'—x2)”2 k=3, e=-1;

8. = (x4+x2+x 2)1"2 k=3, e=-1; T 3)
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9. o = (x£+x§+x§+xiz-x§)”2. k=4, e=-1;

10. @ = x5, k=0, e=1;

1. o =x;, k=0, e=—1;
12. ® = x, k=0, g=-1;
13. ® = x3, k=0, e=-1;

14. © = x5, k=0, e=-1.

Iz smisEEX O] =X+ X4 1 03 =x9—x; orpamyemo o(w)=0.
Slkmo k=0, TO piBEAHEA (2) IHTErpyeThCA B KBaApaTypax. ¥ UbOMY BHOAJKY
MaeMo :

. dg
\IZEIF(q}_)dqm + ¢

ne ¢; i ¢,— moBinkHI cTasi; BigmOBiNEL O i €& BHIECAHI B cpopmyné.x (3) (Bumanoku
10— 14).
Hexait F(@)=A@"(n+# 1), Toni piBHAREA (2) MAIOTH BAT LM

= O+c,

2
j_ﬁ;g i j—ikw"l = eAg (nz1). @

Ile piBHAHEA THITY ®aynepa — EMuena. BOHH BHBYAMHCA B 6araTh0X pOOOTAX (,n.ﬁs.,,
HanpeEKJyan, (11, 12]). YacTrasi po3s’ A3KkH piBHAHEA (4) MAIOTH BHLJLAL

¢ = 0w,

ne

er(l— n)? T 1-n"
Ha ocHOBi po3B’ A3KiB pefyKOBAHHX PIBHAHEL OTPAMYEMO YACTHHHI PO3B’ A3KH PIBHIH-
w1 (1) 3 npasoio wactarOI0 F(1)=Au" (n#1).
‘2. PoSryiAHeMO aH3alH BATJLAAY
u(x) = @y, y),

pe ©;(x) i 0y(x)— imsapianTi posmenmosanmx marpyn rpyona P (1, 4).. IIi ansa-
OH penyKyloTs piBaanas (1) no apoBaMipHEX nu(epeHnia bHEX PIBHAHL 3 YACTHH-
HEMHE noxigaame (IPYIT). 3mimai My, 0, iBignoBigHl IM penyKoBaH] PIBHAHHSA Ma-
OTE BELJLAL

0:.:.[2[1”+,vz(l—,a:)]]”("*n, a2

L o= (xg_x‘:iz)ifz‘ W, = (x12+x/§)”2, P =P+ @y O] — P07 =
= F(@), @y = % ik=.1,2:

2. @ =x3, 0= (x%"‘x%)lu; Q1 t Pyt 9,y ‘951 = —F(9);

301 =X, O = X35 Q@+ Qy = —F(9)

4. 0y = x, 0= (F+33 -3 @ +0pu+20,05" = ~F(e);

5.0 =X 0= (F+3xD)"% @) -0p-09,05" = F(o);
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6. 0 = x, o= (xf +x3)"%; P =P~ 0,0 = F(Q)
7. ) = (xl +x’?)l!2 W, = (x "'J“‘t)”2

P+ Op+ @ O]+, = ~F(g),
8. 0 =xp, 0= (xF+x2+x3+xD)% ¢, -0p-30,07" = F(o);
9. 0 = X3, Wy = X5 @ +Py = —F(Q)
10. ®; = x5 ®) = X3 @y — P = F(Q),
11, ) = x5, = (x + x5 )”2, o cpzmgl = —F(9);
120y = X5, @ = X35 Q) — P = F(Q):
13. 0, = (2 -xD)Y% = (F+22+:H)V

P~ Pp+ @ O] —20, 03" = F(Q);
14, 0 = x5, @y = (F+xF+xF -7 @+ 0p+30,0;" = —F (o)
15. 0 = (F +x)'? w0, = (F + 53 - )YE

Pri+ O+ @ O] +20,0;' = —F(Q);
16. ® = x;, @ = X0 @+ @y = —F(P)
17. 0 = x5 @ = (-3 9 -0p-0,03" = —F(o);
18. @) = x5, @ = (2 +x3+x3 —x)% @+ 0+ 30,03 = —F(o);

1/2
19. 0 = x5, © = (xf + 23 +x3)"

2. ®, = x, @ = (5F +x3+3)% @ -0,-20,07' = F(o),
21. @) = Xg+ X, Wy = x5 —2x,(xp+X,);
4(0F - ) 0y — 40,91, - 69, = F(@);
22. @) = Xg+ X, Wy = Xp +X3 + x5 —2x(xp+X,);
4(0y - ©F )@y + 40,9, + 109, = —F(9);
23. @) = Xg+ X, W) = XP +x3—2xy(xp+ X, )
4(0y= OF )Py +40, 91, + 89, = —F (@)

X2 tfz

—_ - lln(.:ro +x4), @ = (x +xz)
\}x2+x2 d
1 2

0329 + 9y + 9, 03" = —F(o);

24. w; = arcsin

. x. X
25. w; = In(x2 — x?) — 2earcsin 7=====l=-=m-2 2 = + 2arch—— g =,
X + X3 :,)xo - X4

e PR AN, % 2 -1 _ )

Wy = (xi +x3)775 4707 Q; + P+ Q07 = —F(Q);
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E; X X0
26. ®; = In(xZ — x2) + 2earcsin —=2— - 2arch—=0—,
. . NxE + X3 Xy —aZ
2\1/2 2 -3 ' 22y .
W, = (x{z +x§.) d ;AT P+ P 0 = —F(Q);
' ' 1/2 .
27. oy = xp+x4 Oy = (xl2 +x%) ¢ ; (p22+(92(021 = —F ()

2. ©; = X, @ = Xp+xg @y = —F(Q);

2 251/2, -1
=Xg=X4 Oy = (X +x3)75 @yt 9,0

3l @ = x3, W = X0+X4.; ¢y = ~F(‘P);

I

30.

RS
|

—-F()

1/2 ]
(Jcl2 +x§ +x32) 12, q:'22+2cpzcc121 = —F(9);

—F(¢).

_' Y BEmapkax (27) — (33) samicTe mpoaMipEEX JPYII oTpeMyemo 30P. MoxkHa mo-
KasaTH, IO B X BANAJKaX SMiHHI ) 1 0, € iHBapiaHTaMH MArpyn PO3IIHEpEeH0i
rpyma Farines G (1,3) C P(1, 4).

CameTpilia pefyKuis HeJIHIHHAX PeJIATHBICTCHKH iHBapiaHTHHX PiBHAHBE [0
3P 3 BEKOPHCTAHHAM AH3AIIB Bif NBOX HOBHX 3MIHHHX BHBYAJIACA TAKOXK B poBOTI
[13].

32. o

1l
I

Io' + I4, (DZ

2 2312, -1
33, 0 = xy—%, @ = (F+x3+x3)"% @p+20,0;
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