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Answer all questions. Each question carries 20 sark

1.

(@) Prove that(t) = x,(t) +x,(t) is the general solution df(x(t)) = d(t) on | wherexy(t) is any|

particular solution ol (x(t)) = d(t) andxy(t) is the general solution of the homogeneous ému
L(x(t)) = 0. )

(OR)
(b) Prove thak =ct> +t + 3,t> 0, is a solution of2x""— 2tx' + 2x = &. (5)

(c) Prove thatuL(v) = vL{u) = a,(t) iw[u, v] + a,(t)W[u, v], whereu, v are twice differentiabl

functions andhg, a; are continuous oh Also deduce Abel’'s formula.
(15)
(OR)

(d) By the method of variation of parameters, finddeeeral solution c£"'(t) — x'(t) = cost.

(15)
(a) 1) Find the indicial equation afx ZT + :T_ y=20. (5)
(OR)
(b) Whenever n is an integer, positive or negasbhew that/_, (¥) = (—1)"], (X).
5
(c) Solve by Frobenius metharl,1 — :LJZT +(1 - I)%_ v =0. K (15)
(OR)
(d) Solve the Legendre’s equatid,— ":'jT - 21-%— Il+1)v=0. (15)
(@) Show that the explicit expression for thgeledre polynomials (1p,(—1)= (-1)" and (2)
P,(1)=Z1(1+1). (5)
(OR)

(b) Showthat F (1; p; p; x) =1/ (1 —x). (5)
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(c) State and prove Rodriguez’s Formula and firdvidlue of{82,(x) + 20P,(x) + 7P, (x)].

(15)
(OR)
(d) Solve the Bessel's equati@af,%— :LE—A— (x?—nY)v=0 (15)
(a) Prove that all the eigen values of Strunoulille problem are real. (5)
(OR)
(b) Find the eigen values and eigen functions'of Ax = 0,x(0) = 0,x'(n) = Q.
(5)
(c) State and prove Picard’s theorem for initidlregproblem. (15)
(OR)
(d) State Green'’s function. Prove the) is a solution oL (x(t)) + f(t) = 0,a<t<b if and only if
x(t) = [0 G(t,s)f(s)ds. (15)
(a) Prove that the null solution of the systai= A(t)x is asymptotically stable if and only
lp(t)| = 0 ast — . (5)
(OR)

(b) Let a functionV(t, x) exist such thav(t, 0) = 0 fort O I, V(t, X) is bounded, first order parti
derivatives ofV with respect toi(i = 1, 2 ...n) are continuous ohx S, V(t, X)is positive definite
and’(t,x) = 0. Prove that'= f(t,x), t = t, = 0 is stable.

)
(c) Discuss the stability of autonomous systems. (15)

(OR)
(d) By Lyapunov direct method, discuss the stabditx '= Ax. (15)
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