B T % F OR OE @ B WK

NTEEFE_ MRELZHIEART (R)FF 48 78 H3E A 2R 2R
FE_ TAEHE AR 2403 X 1 AF R XEAREL [LEE] AL

1. Consider the following equation for the temperature u(x) in a chemical reacting slab of material:

2
%+l[€"—1]=0, O0<x<1 and u(0)=u(l)=0.

Find u,(x) and A, for a small amplitude positive solution of the form

u(x) = & uy(x) +&° u,(x)+ (higher order terms of ¢) and e=A-2, (20%)

2. Use Laplace transform to solve the y(t):
2

d‘y _ _E’Z _
" +9y=f(), y(O)*a,[(O) 0,

f)y=t if 0<t<a and f(r)=0 else. Here a isa positive number (15%)

3. Solve the equation

d’y : dy 0
Y= y(0)=5(0)=0 (10%)
f1o-2 -1 2 1 ] 1]
I -2 0 3 0 0
4. AX=Y+ noise, whereA=|-1 2 2 -1 =~2/|,Y={0
2 -4 -3 3 3| 0
-t 2 -1 -4 1] 0]
(a) Find the Rank of A (10%)
(b) Find the complete base for the row space of A (10%)
(c) Find a general solutioh for vecior X based on the row space that you got (10%)
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5. z,=Az,, where z, =! , A= e k=1, 2, Byses
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(a) Derive an expression for z, iniermsof z, (10%)

X

(b) The ratio —- approach a constant when k becomes very large. For the case in whick
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a=-1 and b=1 ,determine the ration Hint: Tt is possible to auswer this question without a lot

of cemputation. (15%)




