Partial Differential Equations (MA20103)

Assignment -1

I- Power Series Solution

1. Find power series solution of y”+ xy’+ x*y = 0about x =0
AnS:y=CO(1—iX4+iX6—...)+C1 x—txiy Lty
12 90 6 40

2. Find the power series solution of y"+(x—3)y’+y = 0in powers of (x—2)
1 1

{Ans 'y =g, (1—%(x—2)2 —g(x—Z)3 —E(X—2)4 j

1 2 1 3 1 4
+C, [ (X=2)+=(X=2) —=(X-2) —=(X-2) ...
(222 32 520
3. Solve y"—2x°y'+4xy = x> + 2x+4 in powers of x
{Ans:y=co(l—gx3—£x6—...j+cl(x—lx4—ix7—...j+2x2+1x3+ix4+ix6+ix7+..1
3 45 6 63 3 12 45 126

4. Apply Frobenius method to solve the following differential equation in series about
x=0
2x°y" - xy'+(1-x*)y =0

2 4 1 2 4
Ans:y=ax|1+ X X o x| 14 2 X +....
2-5 2-4.5.9 2:3 2:3:4.7

5. Show that x =0 is a regular singular point of (2x+ x3) y"—y'—6xy =0 and find its

series solution aboutx =0.

3
Ans:y = a(1+3x2 +§x4 +....j+bx2 (1+§x2 —ix4 +j
5 8 128

6. Solve X*y"+xy'+(x*~1)y =0 in series near x=0.

2 4 6 2
Ans:y=ax" Xy Z( += XZ Fo [+bx7! 1+X—2— 21 (g+ljx4+.... +
2 24 2°-4°-6 2° 2°-4\2 4

o x> x* x°
bXx“INX| ——+ —=—+———+....
2 204 2°.4°-6




Il Legendre equation and Legendre polynomial

7. Show that

P,(x) =1, B(X) = X, P,(x) :%(3% -1),R,(x) :%(5x3—3x), P,(x)=(35 x*-30 x* +3)/8

where P, (x) is the Legendre function of 1% kind.

8. Express P(x) = x* +2x%+2x* —x—3 in terms of Legendre’s polynomials.

9. Show that
()P @D=1
(i) P,(=x)=(-1)"P,(x)

10. Prove that when n isodd P,(0)=0

P.,—P -
—nl__ndywhere C is a constant.

11. Prove that CJFIPn dx = ]
n+

I11 Bessel equation and Bessel function

12. Show that J ,(x) = (ij cosx and J,(x) = (ij sinx where J_(x) is the Bessel
: \] X 2 \/ X

function of 1% kind.

13. Prove that

J, ==,
J,—-J,=23,

14. Establish the differential formula
K3, (x)=(n*=n=x)3, () 3,1 (x), n=012,...

15. Prove that
d

&(X‘]n‘]nﬂ) = X(‘]nz _‘]r12+l)



