Sg[u{«)-“/"‘ 7::7\.-_1 5)(4/%

Problem 1 (10 points) Solve the following initial-value problem and find the largest

range of values of ¢ for which your solution is valid.

ty'(t) +ty(t) = 1 —y(2), y(1) =e.
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Problem 2 (15 points) Find the function ¢(¢) such that y;(¢) = ¢~ is a solution of the

equation
y" —tq(t)y’ +q(t)y =0, t >0,
and obtain the general solution of this equation for this choice of g(t).
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Problem 3 Let y; and y, be solutions of the differential equation

Y +p(t)y +q(t) =0, t € (a.b), ()g- ‘}
where p and ¢ are continuous functions on the interval (a, b).

a (5 points) Show that if y; and y, are linearly-dependent, then their Wronskian
Wi yi(t), y2(t)) is identically zero for all t € (a, b).
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b (5 points) Show that if W (y,(ty), y2(tg)) = 0 for some ty3 € (a,b), then y; and y, are

linearly-dependent.
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Problem 4 (10 points) Use the method of Laplace transform to solve the following

initial-value problem.
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Problem 5 (15 points) Find the general solution of the following system of equations.

Ty (t) = 3z1(t) + 3(2),
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Problem 6 (15 points) Let P(¢) be a 2 x 2 matrix whose entries are continuous functions

{
of tin R, W(t) := [

1
cand g(t) =
, t] g(1)
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matrix for the homogeneous system of linear differential equations: X'(t) = P(#)X(¢),

solve the following initial value problem:.

X'(t) = P()X(t) + g(t) a) ~t <
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Problem ®Let f: R — R be a period function with period 27, i.e., f(x +27) = f(z),

and f(x) =x for —w <z <.
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Problem 8 (20 points) Solve the following problem.

ur = 4duz,, x€(0,7), t>0

u(0,t) =1, w(lmt)=1+m t>0

u(z,0) = 3sin(2z) + sin(5z) + x + 1, z € (0, ).
W = U + A x 4 b
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