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.()V-r=? where r=xi+y j+zk.(2%)
(2) Line integral§>[- nds="?
C

where C is the closed loop of OAB.( ) (4%)
(3) Surface integral: _U rnds =2
S

where S is the surface of plane ABC.( ) (4%)

(Note that n is the normal vectors of ds and dS, respectively)

2. Give a function y(x) with a period 2 and
y(X)=0,-1<x<0 andy(x)=1,0<x<1

(1) Decompose the function into even function of y,(x) and odd function of vy, (x) (2%)

(2) Plot y(x), y.(x) and y,(x).(3%)
(3) Expand y.(x) and vy, (x) into Fourier series. (5%)
(4) Is termwise (term by term) differentiation legal with respect to any Fourier series ? (5%)

3. Complex variable

(1) ﬁﬁdz =? where C is the unit circle in a counterclockwise direction. (2%)
z

(2) What is the definition of Cauchy principal value (CPV) ? (3%)

(3). CPV j COS(mX) COSIMY) dx — 2, for a real, m >0 (4%)

(4). CPV jwdx —2 forareal,m>0 (4%)
J Xx-—a
(5). What is Hilbert transform ? (2%)

4. Solve the following partial differential equation.
yu,—xu, =3x Subjectto u(x,00=x*> Solve u(x,y)=? (10%)
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5. Find the general solution, y(x), of the following equations: (20%)
(1) By'(x)+Gy(x)+ Ky"(x) =0, where B, G, K are constants

(2) y'+2y'+3y=2+x

(3) 2y+3xy'+x*y" =0, y(1)=1,y(1)=1

X —2X,+X;=2
6. <5X,+X,-X,=3 (15%)
X, +2X,+X;=5
(1) Write the system of equations in matrix form AX=B
(2) Calculate the eigen-values and eigen-vectors of matrix A

(3) Find the Inverse matrix A™

(4) Solve X=A"B

f(t)z{Cos(t) for 0<t<2rx

(15%)
0 for t<0 and for t>2x

1 for t>a
H(t—-a)=
(t-a) {0 for t<a

(1) Plot the figure [ f(t) vs. t ] and expressed f(t) in terms of the Heaviside function H(t)
(2) Calculate the Laplace Transform of f(t)

(3) Calculate the Fourier Transform of f(t)



