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(a) The equation p(z)y” + Q(z)y' + R(a:)y = 0 is said be exact if there exists a
function f such that P(z)y" + Q(z)y' 4+ R(z)y = [P(z)y'] + [f(z)y)’. Find
a necessary and sufficient condition in terms of P(z), Q(z), R(z) so that the

above equation is exact. (1%)

(b) Show that the equation (1 +z%)y" + 2y’ —y = 0 is exact and find the general
solution of the equation. (8%)

Determine the equilibrium points and classify each one as stable or unstable for
the following equation

v =y’ -8 +2.
Justify your answer. v (10%)

Let y; and y; be two solutions of the equation
V' +p(z)y +aexy=0 (z>0)

2
with the Wronskian given by W(y1,y2) = - Iy =a!

is one of the solution,
find p,q and y, and then solve the equation

¥+ p(z)y + g2y = 1—“;5 (z > 0).
4 (15%)

. Consider the solution of the equation

=2y" +zp(z)y’ + g—y =0,

> 2]
where p(z) = Z pnz"™ is analytic at 0. Find all the possible values of p,,
n=0
n=0,1,2,..., such that the solutions approach zero as z — 0. (20%)
(a) Show that the eigenvalues of the boundary value problem
[(1 4 cos? z)y') — ey + Ay =0
y(0) =y(m) =0
are positive. (10%)
(b) Find the Green’s funciton for the boundary value problem
V' ty=—f
¥(0)=0, y(1)=0.
(15%)

(a) Let ®(t) denote the fundamental matrix of the equation z'(t) = Az(t) (t > 0)
satisfying the condition that ®(0) = I, where A is a n xn matrix, I the identity
matrix and z(t) € R". Show that {®(t), ¢ > 0} is a semigroup. (%)

(b) Suppose that A = (a;;) with a;; = -1(—:‘——1—)- (1,7 =1,2,...,n).
Find det(d(1)). | d (8%)






