Partial differential equations with variable coefficients reducible to Partial
differential equations with constant coefficients

Consider the PDE of the form

f(XD,yD’)ZZR(X,y) ----- (l)

This can be reduced to a Partial linear differential equation with
constantcoefficients by substituting x = e*, y= eYwhich implies X=log x ,

Y=logy
dt_1
dx x

0z 0z dX 10z C - . 0z _ _
Now - axar = Tax which implies Xo— =X D= Dy
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Similarly we get ng = x?D?* = Dy(Dy—1)
x3D3 = Dy(Dy — 1)(Dx — 2)
...and so on
Vo= yD'= Dy
)’ZD,Z = Dy(Dy — 1)
y3D3 = Dy(Dy —1)(Dy — 2) andsoon.......
Prob : 1. Solve the P D E x2D? — y2D'? + xD —y D)z = logx
The givenPDEis x2D? — y?D'? +xD —y D)z = log x------ (i)
put x = e* , y=e¥which implies X=1logx , Y=logy
8z dz

x£=xD=DX, yazyDz Dy

x?D? = Dy(Dy—1), y?D? = Dy(Dy—1)
The pde (i) becomes
[Dx(Dx —=1) = Dy(Dy — )+ Dy — Dylz =X

[Dx* — DYZ]Z =X



To get Its Auxiliary Equation put Dy =m, Dy =1
Therefore AEis m? — 1 = 0, the roots are m=1, m=-1
C.F=g,(Y +X) + ¢, (Y = X)
ie.,, C.F= ¢ (logy + logx) + ¢,(logy — logx)

@1 (log(xy) + @, (log(y/x))

1
Dyx?—Dy?

P.l=

By taking Dy? common
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—DXfXdX— = —— =
P |= 3logx
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The solution is z= C.F+P.I =
3logx
¢1(log(xy) + ¢, (log(y/x)) + ——

HW: 2. Solvethepde x2D%+ 2xyD D' + y?D'? )z = x3y?

HW :3.Solve the PDE x2D? —y2D'? )z = x2y



Assignment 111

1.Solve the differential equation (D? +3%)y = sec 3x by the method of variation parameter.
2.Solve the Cauchy homogeneous differential equation x?y” + 4xy’ +2y = e

3.Form the differential equation by eliminating arbitrary function xyz = f(x+y+2z)
Solve the partial differential equation  x2(y-z)p + Y*(z-X)q = z%(x-Y)

4.Solve the partial differential equation (D% +5D«Dy + 6D?%)z= e*¥

5.50lve the pde (D% + 4D«Dy - 5D?)z= sin (2x- 3y)
6.S0lvethepde x2D? + 2xyD D' + y%D'? )z = x3y?

7. Solve the PDE x?D? —y2?D'? )z = x%y
8.Solve the pde (D?+ DD’ —6D'?)z = x?y

9. Form the differential Equation by eliminate ¢ from z= (x+y) @(x? — y?).




