Department of Mathematics
Assignment 4, M A2020 Differential Equations

Solve the following problems near x; = 0, using Frobeneous method
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(1) 9z(1 —z)y" — 12y + 4y =0
(2) 22%y" + 2y’ — (2* + 1)y =0
3) wy' +y —ay=0

(4) x(z+1)y" + 32y’ +y =0
(5) 2%y" + 6xy’ + (6 + 2*)y =0

Problems on Bessel’s function & Sturm-Liouvellie Equations

(1) Show that, for integer values of n, J_,(z) = (—=1)"J,(x) and J,(—x) = (=1)"J.(z).
(2) Show that

(a) \/”;“TJ_1 1a(x) = cosz

1 07 a 7£ b
(h) { wJp(ax)Jy(br)dr=1q 4 ) . Lo
§Jp+1(a) = §Jp—1(a> = i(Jp(CL)) y = b

where a and b are zeros of J,(x).
) Jo(x) = =S (x)
) () = Jofa) — ()
(9 Jw) = 5l (x) — ()
) Jatd,dx =a2"J,(z) + ¢
) [aVdpde = —a7" ), (x) + ¢
(m) [ Jopde = [ J,_i(x)de —2J,(x)
(3) Prove that the positive zeros of J,(x) and J,41(z) occur alternately. That is, between
each pair of the consecutive zeros of either, there is exactly one zero of the other.

(4) Express Jy(z), J3(z) and Jy(x) in terms of Jo(z), Ji(x).
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(5) Solve each of the following, using the indicated transformation, in terms of Bessel

functions
(@) '+ dmy =0, (y=1y7, 52 =2)
(b) 2%y" + zy' + (42* — v*)y = 0, (22 = 2)
(c) z%y" — 3ay’ + 4(x* — 3)y = 0, (y = 2u, 22 =2)
(d) 2°y" + 2y’ + (® - 1—16)y =0
(6) Find the eigenvalues and eigenfunctions of the following Sturm-Liouville equations
(a) ¥+ Ay =0;  y(0)=0,y(1) =0.
(b) ¥+ Ay = 0; y(0) = y(2m),y'(0) = y'(27).
© Gy + Q=0 y) =00 =0
(d) (e*y) + 62””(/\ + 1y =0; y(0) = 0,y(m) = 0.

Solve the following First Order Partial Differential Equations

(1) £+% = 2-2  2(z,0) =sin(z)
2) Z—5 =y—z =20)=
B)zEZ+% =1, 2(Ly)=e
4) eZ +y%E =z, 2(lLy) =y’
()x%jty_lg—z =1, z2(z,0)=5—-=z
(6)

2(x,0) =sinz — 2



