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1. {.1} Solve the initial vahe prohicm

ay +by=0, WO=0, y(0)=1,

where @ and & are constants, but g = (1 £12495)

(b} Find a bagis of solutien af the differential equation. (Show tite details of your work.} Rk

¥y + 3+ y=0

{t) Find the Laplace transforms of the following function. {(Show ihe details of your worky (5%}
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Evaluae cj—f:-— dz, where ¢ is the circle jzol=3 described in the posilive
{z—1}z+4}

2%
dirgction, (B9}
Evafuate C_Fz”' sin(lfz} #z, where o s the citcle li=1 described in the positive

7%
direction. (7%

rCos 26 (10%)
Evaluate E m:‘z dé.
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Find the similarity transformation A = PAF', where A=L2 ]] and A iz a diagona)

makrix, (109

Consider a system of differential equations %=A}- subject to the initial condition
T
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¥{0}= b, where the matrix A is given as above, y= [J?‘ ] and b= [DJ We can solve thiz
L

problem by taking the ierative procedure:
a1 o= b \

¥y =ht Eﬂy‘"'dqf =b+xAb,
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Y= by _EAy ug=b+mb+TL~,
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and y'" - yasn —ea, Obtain ¥ and y, by the iteration method and the similarity
transformation you have got. Show the detatls of your work. (Hini: think about the Taylor
series expansion for &' about =0 : {15%)

By the method of separation of variables, find the salution w{x, ¥] of the Poisson equation

by 4, =cos{Z¥),

in the semi-infinile strip 0 x <<=, 02 y£1, such that

afOy)=y, u(x0)=u (x1)=0. (23%}
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