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— ~ {10%) There is a transformation T(x;, x2)=(3x;+x2, 2x;-5x3) .
(1) (5%) Find the matrix of T relative to the bases B={(1,2),(-1,-2)} and

B ={(2,-1),(-1,2)}.

6 6
(2) (5%) Find [T(v})],. , where v=[3:’ . Note: v= [3] means the vector v is on the basis B.
B B

= ~ (10%) Please prove that § can be a basis of a matix M »e » Wwhere
§= 2 0]1 4|10 1|{0 1
“lo 3P0 1|3 22 ol

= ~ (1) (5%) Find the least squares solution of the following system Ax=b, where

11 0
A=l1 2 , b=|1
1 3 3
(2) (8%} From (1), find the orthogonal projection of & on the column space of A.

w ~ (15 %) Solve the following differential equation (Show the details of your work)

3y2y’+3x2y?> =¢~* cosh x.

Z -~ (15%) Find the Laplace transform of the following function (Show the details of your work):

£ =%r if O<r<p, f(t+p)=f() andk is a constant.

_ .3 2
* ~ (10 %) Find the harmonic conjugate of #(*:¥)=* =3xy" +5
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4 ~ (1) (10%) For the function f ()= -s_m—z , find the first three non-zero

terms of its Laurent expansion about =0,

1 1

dz . where C is the circle |z—— =1,

(2) (10%) Evaluate [ﬂ 5

2 -
7 z°sinz

A\~ (1) (3%) Find the continuous-time non-periodic signal x(¢) with its Fourier transform

X(jo)= .
(o) Jo +500

(2) (7%) Find the continuous-time non-periodic signal x(¢) with its Fourier transform
5(jw)-100

X(j)= )
(o) (j@)* +100(jw)—120000
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