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1. Please give an example to describe briefly the relationship between the
single-valued function and the analytic function. (10%)

2. Determine the integrals. (20%)

i) f cos(x3) dx (Assumef eXx"dx=An)
0 0

i) | B gy
(x2+1)%

3. Consider the set of vectors (f}, f,, f;) in R4, where
f,=(1,0,1,0); f,=(2, 1, 2, 1); f5=(0, 2, -2, 2)
(1) Find an orthonormal set of vectors (g, g,, g3) such that
(f,, f2, f5) and (g, 85, 83) generate the same subspace U in R4, (8%)
(ii) Find a vector X in R4 such that X is perpendicular to U and i X 1=1.(4%)

4. Let T: P, — R4 be the function defined by the formula
P(0)
T(P(x))d P(1) | , where P2= Cy + C; x + C2 x2 and P(x) belongs to P,

P(2)
(1) Is T a linear transformation? (4%)
(ii) Is T one-to-one? (4%)
Prove your answers.

+1,0<x<1 | . o
{ in a Fourier-Legendre series, f{x)= z Cp Pp (¥)
-1,-1<x<0 n=0

. 1
(Hint: use orthogonal relation| P.(x)Pn(x)dx=|—2
& [1 m(x)Pn(x)dx [2m+1] Smn

N o
and Pm(x)=(—27n1)?aad)-‘3(x2-1)m ). (10%)

5. Expand f{x)=

6. By use of the convolution theorem, find

LY[—1_ __\=?2 @ !isinverse Laplace transform). (10%)
| 82 (s+1)

7. Evaluatef x2ydx - xy?%dy,
C
C is the boundary of the region x2+y2 < 4, x>0, y20. (10%)

8. Solve the Partial differential equation by using a Fourier Transform. (20%)
du Ju
g-a—xiﬂzu-q (x>0, t>0)
u(0, t)=0 (t>0)
u(x, 0)=e"X (x>0)

assume that Fourier sine transform of e"2X is equal to w/(a%+w?)






