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This is angeneralized equation of steady transonic gas flow.

1◦. Supposew(x, t) is a solution of the equation in question. Then the function

w1 = C−3
1 C2

2w(C1x + C3,C2y) + C4y
1−a + C5,

whereC1, . . . , C5 are arbitrary constants, is also a solution of the equation.

2◦. Additive separable solution:

w(x,y) = −
bC1

4(a + 1)
y2 + C2y

1−a + C3 ± 2
3C1

(C1x + C4)3/2,

whereC1, . . . , C4 are arbitrary constants.

3◦. Generalized separable solutions:

w(x,y) = −
9A2b

16(n + 1)(2n + 1 + a)
y2n+2 + Ayn(x + C)3/2 +

a − 3
9b

(x + C)3

y2 ,

whereA andC are arbitrary constants, and then = n1,2 are roots of the quadratic equationn2 + (a −
1)n + 5

4 (a − 3) = 0.

4◦. Generalized separable solution:

w(x,y) = (Ay1−a + B)(2C1x + C2)3/2 + 9bC3
1θ(y),

θ(y) = −
B2

2(a + 1)
y2 −

AB

3 − a
y3−a −

A2

2(2 − a)(3 − a)
y4−2a + C3y

1−a + C4,

whereA, B, C1, C2, C3, andC4 are arbitrary constants.

5◦. There are solutions of the following forms:

w(x,y) = y−3k−2U (z), z = xyk self-similar solution,k is any;

w(x,y) = ϕ1(y) + ϕ2(y)x3/2 + ϕ3(y)x3 generalized separable solution;

w(x,y) = ψ1(y) + ψ2(y)x + ψ3(y)x2 + ψ4(y)x3 generalized separable solution;

w(x,y) = ψ1(y)ϕ(x) + ψ2(y) generalized separable solution.
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Svirshchevskii, S. R.,Lie–Bäcklund symmetries of linear ODEs and generalized separation of variables in nonlinear

equations,Phys. Lett. A, Vol. 199, pp. 344–348, 1995.
Polyanin, A. D. and Zaitsev, V. F., Handbook of Nonlinear Partial Differential Equations, Chapman & Hall/CRC, Boca

Raton, 2004.

Generalized Equation of Steady Transonic Gas Flow

Copyright c© 2004 Andrei D. Polyanin http://eqworld.ipmnet.ru/en/solutions/npde/npde4102.pdf

http://eqworld.ipmnet.ru�
http://www.crcpress.com/shopping_cart/products/product_detail.asp?sku=C3553�

