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1. L and L™ are the Laplace and inverse Laplace transformation, respectively. If L™[F(s)] = f(t) and
LG (s)] = g(b), (a) prove that L™ [F(s)G(s)] = fotf(t — 1) g(7)dr. (15%). {b) Explain the meaning
name of this operation and an example of the application. {5%)
2. Solve the following ordinary differential eguation with given initial value:
‘ y(x)+5y(x)=3x+7,y(0)=1
(a) Find y{x) by using v = e**. (5%)
{b) Use Laplace transformation to find y(x) and to testify solution from (a). (5%}
{c) Find solution by using power series solutions with center at 0. (5%}
3. The Fourier series of a function f{x} with period 2m is given by

o
fx)y=a, +Za" cosnx+b, sinnx,

n=l
where
1 z 1 T 1 z .
ag = [ J0ds, a, = [ Fcosnxds, b, =— [ f(x)sinnrds,

(a) Find the Fourier series of the function: (10%)
f(x) = |x|, -7 < x < 7 and f(x+2n) = f(x),for all x

. 1,01 1 o
{b) Find the sum of 1 tototot «+.{10%)

4. Given the matrix:

3 1 -1
A=(2 2 -1
2 2 0

Find a matrix S such that $~1AS = B, where B is a diagonal matrix with eigenvalues of A on the diagonal.
(20%)

5. (a) Find a least-squares solution of Ax=b for {10%)

1 10 1
_l1 1 o] _|3
A—101andb8

1 0 1 2

{n) Explain the géomefric ‘meaning of least-squares solutions {5%)
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6. Given a scalar function u(x,y,z}=zy+yx and a vector function vixy,2)=[y,2,42-x]. find: {10%)
{a) Va

(b} V-v

{c}) VXV

(d) Vu

{e) VX (VX V), where V is the gradient operator and V? is the Laplace operator




