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Ipunoxenne. OnTumanbuas cucrema noaaaredp s caydae (. = 0, N=0
IT1. Odnomeprbie nodaneedpot

LL X, +oX, +BX, +1X, 1.2.X, +(xX11 +BX,, +vX,

1.3. Xll +BX, +yX0,14 X +aX,, 1.5. X,

112. JlsyxmepHole ng&aﬂze@)bz

21.{X . X, + ok, +BX,, +1X,}

22 '{XIO + B/\112 + yXO’)?ll + BIXIZ + y1)(0}
3. {Xm +oX,, +BX, X, + yXO}, 2.4. {Xm +oX,, + BXIZ,XO}
5'{Xn + OLXlz + BXO’XII + (xlez + BIXO}
6.{)(l3 +aX,, + X, X, + BXO}, 2.7. {X +oX, +BX,,, X }

28.{X,, + X, X, +BX, |, 2.9.{X,,, X, }, 2.10.{X, . X, }
113. T pex.Meprte nodaneebpol _

3.L {XIO’XIS +aX12 +BX0’ 1 +aX12 +BX }

3.2.

{ 10’X13 +aX11 +YX0’X12 +BX0}

33X Xy + ok, XX L 34X, 40X, X, + ok, X, +BX,}
3.5.{x, +8X XX, }36.{x, +6X11,X12,X}
74X,

1227112

+aX,, X, +BX X, + X, ) 38X, +aX,, X LX)
3.9{X + ok, XX 300X L x, x )

1127122 11°°7122
114. Yemuvipexmeproie nodaneedpol
41X X+ ok, X +BX, X, + X}

4.2. {XIO,X“,XH,X } 4.3. {XB,X“,XIZ,X }

3necb a, B, Yy — nocrosgHHble, 6 = 0 win 1. s io6oii nopaareOpsl IpOU3BOJILHBIH OIle-
patop X = B X, + N X, + EX,, + BX,; + C X anre0psl L, paBeH IMHENHHO KOMOMHA-
111 6a3MCHBIX OMIEPATOPOB MOAAITEOPBI C TPOU3BOJIBLHBIMU KOA(MDGMUIIMEHTAMU A, U, V, G.
Mocroannsie B, I' B paBeHCTBE (5.1) TMHENRHO BBIPAXKAIOTCs Y€PE3 MPOU3BOIBHEIE KOB(-
¢unueHTsl. X HeT B BhIpaxkeHUsIX misl onepatopa X. OHU onpenensiioTcsi ypaBHEeHUEM
cocrostHus. Kaxnas monanreopa onpenessieT ¢ MOMOILbo cOoTHOIIeHUs (5.1) ypaBHeHUs
COCTOSIHUS, ¢ KOTOpBIMU cuctema (2.1) — (2.3) nonyckaet 3Ty rojaireopy.

Monanre6pa 1.1 X = A(X ;, + aX, +BX, +1X,) = B, = iy, N, = ha, E = AP,
B =M\C, =My, B = Lb,I' = Lb,. PaBencTBO (5.1) mocye cokpamieHus Ha A OIpene-

JISIeT ypaBHEHUE Tl (DyHKLIMU, 3a1ato0lIell ypaBHEHUE COCTOSIHUS, UYTOOBI mogaareopa mo-
MnmycKajach ypaBHeHUSIMU ra30Boit auHaMuku (2.1)—(2.3),

te, +BVe, + yn(S)es = 2e(oc - 1) — Vb, — b,

AHAJIOTUIHBIC BEIYUCICHUS IJISI IPYTUX ITOJAITeOp 13 ONMTUMAIbHOM CUCTEMEBI OIIpeIe-
JISTIOT YpaBHEHUS UTST QYHKIINIA, 3aMaf0IINX YPABHECHMST COCTOSTHUS.

IMopanre6pa 1.2.= B, = A, N, = o, E = AB, B = 0,C, = Ay
e, +BVe, + yn(S)eS = 20e — Vb, — b,
[Monanre6pa 1.3.= B, = 0, N, = L, E = AB, B =0,C, = Ay
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BrVe, + yr(S)eS = 2e — Vb, — b,
IMopmanre6pa 1.4.= B =N, = B=0,E =A,C, = ha
Ve, + ocr(S)eS = Vb — b,
IMopanre6pa 1.5.= By =N, = E=B=0,C, = A

e= g(t,V) - (Vbl + bo)(S 128051 ln|S|)

IMomanre6pa 2.1. X = AX |, +;,L(X13 +a)?ll +pX,, +yX0) = B, = AN, = po,
E =B, B=n,C, = py, B = Ab+ ub,, I'= Lb,, + ub,,.

PasencTBo (5.1) mociie paciiernisieTcs 1Mo A U [ 1aeT 2 ypaBHeHUsI 1Jist (DYHKIIUY e

e, =—bV —b, =e= _(blV + bol)t te (V’S)
te, +PBVe, + yr(S)eS = 2(a — 1)e — Vb, — b, = (2a — 3)b0, =0

(20— B —3)b, = 0.BVe,, +vr(S)e = 2(c—1)e, — Vb, — by,
[Monmanre6bpa 2.2. = By = A, N, = W, E = AB +uB,, B = 0,C; = Ly + py,
(.1)=e +BVe, +yr(S)eg = —bV — b,

BVe, +v,r(S)es =2e— bV — b, = b, ~0

Eciup = 0,T0e = fb—lV — ﬁan + e, (V,,S]), Vi=Ve ™
S, = =yt + (S wwm In|S]);b, = 0,5, = (B, —2)bp"

[31[/1311/, Tres = 2e
5 by,
b (B, —2)=0.p Ve, + Tes =26 —bV
[Monanre6bpa 2.3.= By = A, N, = ok, £ =p, B=0,C) = AP + py
(5.1)=>e, +Br(S)e; =~V — by, = e =—1(bV + b, ) +¢(V.S)
S, = =Bt + (S wm In|S|);Ve, +yr(S)ey = ~by — b, = b =0,b, ~ 0

Ecmup =0,T0e = ft(blV + bm) +e (V,S])' b, =0

Ve, + Yes, = —by,

[Monmanre6bpa 2.4. = By = A, N, = Ao, E = AB, B =0,C), = n
S =n(S)eg = =b — by, = e = ¢(1,V) = (b} + by,)(S wm In|S])

e, +BVe, = 20e — bV — b, = ab,=0,(B —2a)b, =0

e, +BVe, =2ae — bV — b,
IMomanre6pa 2.5.= B, =0, N, = i, E = Ao + pa,, B = A, C) = A + up,
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2701

(5.1)=te, + aVe, + pn(S)eg = —2¢ — bY — by = b ~ 0;h, ~ 0
e= t’zg(V],AS‘l),V1 =W".S = —Bln|t| + (S 280 ln|S|)
aVe, +Bn(S)es =2 — bV — by, = b, =0

oclVlng + [31g51 =2g-bV,b,=0npua = -2uma, =2
[Mopanre6bpa 2.6. = By = 0, N, = Ao, E = p, B = A,C; = Ay + pf
(5.1)=te, + yn(S)es = 2(a—1)e — bV — by, Ve, +Bn(S)ey = —bV — b,
Ecinma = 1,108, ~ 0,5, ~ 0,e = 2(o —1)Int| 4 ¢,(V,S,)
S, =17(e* wm S),e, +BSe = ~byb, ~ 0

02> %

Ecmno =1, 0 = -5, 1n|t| + el<V,S1>, Ve, + [3.5‘]elsl = —b,
b =0,b, ~0

IMopanre6pa 2.7.= B, =0, N, = Ao, E = AB,C; = n, B =2

.1 =n(S)eg = ~bY — b, = e =¢(1,V) = (bY + by, )(S nmm In|S])

o 4BV, = 2a 1)V b, = a1, = 05202, =0

te, +PBVe, =2(a—1)e —Vb — b,
[Monanre6bpa 2.8. = B, = 0,N, = AL E =, B=0,C) = o + pf
(5.1)=om(S)e; =2e — bV — by = b ~0,b, ~0,0=0

2

e=e (t,V)(eS wi S)*

IMopmanre6pa2.9.= By =B =N, =0,E=LAC, =pn
(5.1)=Ve, = —bV— b, = b ~0;h, =0,e =—b InV+e(15S)

n(S)es = —bY — by = b, = 0;b, = 0,¢, = g(t) — by, (S wm In|S])
[Mopanre6pa 3.1.= By = A, N, =v,E=oap+ayv,B=nu_C =Bu+pv
(5.1)=>e, =—bV — b, = e=—(bV + byt +¢(V.S)

te, + aVe, + pn(S)e; = —2e — bV — b, = b, ~ 0;b

01

=0, =0
o=-3,b ~0
aVe, +Br(S)eg =2e—bV—b, = a, =2,b = b, =0;p =0.

N3yyast coBMecTHOCTh MOCAENHUX IBYX YpaBHEHMI pazaenbHo npu B = 0 u nipu f = 0,
TOJYYMM eOUHYIO (DOPMYITY
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2. B 1
e= bV 4GV (¢* mm |S])%
Mopmanre6pa 3.2.= B, = A, N, =aw, £ =v,B =pn,C) = yu + pv
(.)=>e, =—bV —b, = e=—t(bV +b,)+e(V.S)
1
te, + Yn(S)eS = 2(oc — 1)e —bV —b, = a= %,y = 0,¢ = g(V)(eS Wi |S|>;
B
Ve, +pn(S)ey = —by — by, = b, = by, = 0,5, = 0,b, = 0,g = GV

YpaBHEHHE COCTOSTHUST UMEET BUT

i 1 3
S y
e = —b,t +GV'(e® uim |S|)’ pu oL = E,y =0

[Monanre6bpa 3.3.= By = A, N, = po, E = B, B = n,C, = v
(G.D)=e =-bV —b, =e=—1(bV +b,)+e(V.S)

te, + BVe, = (a—1)e— bV —b, = b (0 —2)=0,5(B—a+2)=0
neg = _Vbs - b03 =€ = g(V) - (Vb3 + b03)(S i 1n|S|)

by (0 —1)=0,b,(B—a +1) = 0,BVg’ = (a—1)g — Vb, — b,

Ecmub, = 0,5, = 0,Toa =2, =0,b, =0, b, =0 = e, = 0 nporuBopeyne.

Ecmub = 0,5, =0,ToB=0a—~2,b, =0,b, = 0,0 =1, =—1
g~ b,InV,e=—bVi+ b, InV — b03(S iR 0| ln|S|)
Ecmub, =0, = 0, o0 =2,h, =0,p=a—-1=1,g ~—bVInV
e = byt — by InV — b,(S nwm In|S|)
[Monanre6bpa 3.4= B) = A, N, = E=v,B=0,C; =A5 + po + vf

(5.1)=an(S)e; = 2e — bV — by, = b, ~ 0,b, ~ 0,00 0

e=e (V) nm |S|)é
e, +ome, = bV —b, = b =b, =0,¢ = g(V)e a

Ve, +Pne, = bV — b, = b, =b,=0,g=GV ¢

IMonanrebpa 3.6.= By = A, N, = i, E = 215,B=0,C, = v
(5.1)=Ve, = =bV — b, = b, ~ 0,e = b, InV +¢(1,5)

neg = —bV — by, =€ = g(t) - (bSV + b03><S wim 1n|S|)

e,=28¢ — bV —b, = 8=0,b =0,g =—bt
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[Mopanre6pa 3.7.= By = 0,N, = W, E = v,B = L, C; = ha + pp + vy
2
Zs
(5.1)=Pney =2e — bV — b, = b, ~0,b, ~0,p=0,e=e¢/(rV)e
_ 2%y

mey + Ve, = —by — b, = b =b, =0 =g(t)V O

1+3]

-2
fe, + ane;, = —2e — bV — b, = b = b, =0, g =Gt [ P

IMopanre6pa 3.9.= B, = 0,N, = o, E =, B=%,C = v
(5.1)=Ve, = bV — b, = b, ~ 0,e = —b,InV +¢(1,5)

ne, = —by — b, = e = —(b3V + b03)(S Wiu 1n|S|> + g<f)

te, = 2(a —1)e — bV — by = o = 1,b = 0,g = —by, Int|
3ameuanue. Tomanreopsr 2.10, 3.5, 3.8, 3.10, 4.1, 4.2, 4.3 He POU3BOIIT YpaBHEHUST

COCTOSAHUA C ycoBusaMu e, = 0,e; = 0,e = 0.

Hrak, B ciydae 4° misg KoahULMEHTOB ypaBHeHUs TUIIA (3.2) mpoBeneHa IpyImnoBast
Ki1accuduKaIms ypaBHeHUI ra30B0il TMHAMUKU METOAOM ITOCTPOSHUST ONITUMAIbHOM CH-
CTeMBbI TTOAAITeOp, PACIINPSIONINX SIAPO.

Methods of Group Classification for Relaxing Gasdynamics
S. V. Khabirov'#

!Mavlyutov Institute of Mechanics UFRC RAS, Ufa, Russia
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Group classification is the basic problem of the group analysis of differential equations
with an arbitrary element. For the equations of the ideal gas dynamics with a state equa-
tion invariable on time the problem was solved by enumerating simplifications of the de-
termining relations using equivalence transformations. For a state equation depending on
time the exhaustive search is vast and it can be used optimal systems of subalgebras for the
subalgebra extending the kernel of admitted algebras. Combination of the both methods
solves the problem of the group classification for the relaxing gas dynamics.

Keywords: gas dynamics, relaxing state equation, equivalence transformation, determining
relation, group classification, optimal system of subalgebras
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