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1. (a) Consider a system of differential equations L' = 4 1, where
4 is an » X n constant matrix with real elements. Suppose
that } = ¢ + i J is an eigenvalue of 4, with a corresponding
eigenvector §{ = f + i [. Show that

e ( L cos(ft) - [ sin(ft) )
and
et ( ¢ sin(ft) + [ cos(ft) )
are linearly independent solutions o( L' = A I.

(b) Find the real-valued general solution of the system I/ = 41

_ 6 =5
=[5 2]

by using the result of (a). (15%)

with

2. Solve the problem:

2y _ 9%y, ax (0<x <L, t>0),

dt? dx?

y(0,t) = y(L,t) =0 (t>0),

y(x,0) =0 ( 0 <x <L),

g%(x,o) =0 ( 0 < x <L), (20%)
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$  a) Find 7he snverse of the pven Laplace Transtorm
Fesy=bo (1+3) (£72

b) US/’”J she Cornvolu?ior 2heorem +» Com/pu/‘e sAe
/'nl/P/KSC La/o/ccfc T/ans-ﬂorm o]c

2
F(s)= S3(S5%1) (& 2)
(¢) solve 7he d"//;renvéh/ efﬂa%fom
Fleo+2818) + ) = £(L~1)
Merz ;(0)32, v ;/(0):_:3 (70 7.)

6 Shows +hat -C’Aeé/séeuif efuzz{’-/‘on

(/——,?_’2);”_—,{%/-7‘-/72; =O where 17=1,2.3"
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/Doé//?om»'a./y % =/, 01{/ =2, ;z ==zz2/
g, = £x*-3x L =Pré-Pzrr .
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