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1. (20%) Consider the following differential equation and answer the following questions.
x%y" —5Sxy' +8y =0 Vx € (—=1,1)

(2)(10%) Find,the general solution as the form y = ¢; 1 + €2¥2, where ¢; and ¢z are
constants,

(b)(10%) Explain why the Wroskian determinant of above solutions (i.e., 1 and ¥.) can be
w(0) = 0.

2. (20%) Solve the following differential equation.
(1-)y" +ty' —y=0;y(0) =3;y(0) =—-1.

3. (20%) Find the eigenvalues and eigenfunction of the following differential equation.

(e¥*y") + Ae*y = 0;y(0) = y(r) = 0.

4, (20%) Solve the following differential equation.

9%y 0%y

y(x,0) = 8¢ for —oo <x <0
dy :

2 x0)=0.

ot 0

5. (20%) Find the expression of the solution to the following differential equation.

ou k-——azu <x < t>0
— -— 00 (00]
5 = kg for XS

u(x,0) = f(x) for —oo<x <o,

You can use the following tool.

fjooo e~ cos (%) dx = \/Ee““z/‘wz forreal a and B, with f # 0.




