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1.(Q)V-r=? where r=xi+y j+zk.(2%)

Vor=3

(2) Line integral§>r- nds="? 0,0 O)(0 )
prnds = @)
where C is the closed loop of OAB.(Q%.&I— ) (4%) X
x+y=1, §rnds=fixi+yj)-(dyi-dxj)=[dy=1
C c - -

(3) Surface integral: J. rnds =2
S

where S is the surface of plane ABC.(q\i‘;\I:

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

gr-nds=”jv-rdv :3\/:%

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

) (4%)

(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%)
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ye(X)=%; Yo (X)
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y(x):E+Zn—(1—(—1) )sin(nzx) = 5 +y =
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Z;(Zk Dr sin((2k +1)72x);

sin((2k +1)7x) ;

(2K + 1)

- %[ .lecos(?” X)dx + J'O 005(7” x)dx] = 0

b, = E[J':sin(n% X)dx + J': cos(n%[ X)dx] = %[cos(n 7)+1-2 cos(n%[)]
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) =5+2, 2k + )z

k=0

T=473 T=2 fi{fast 3 IS 5k AT -

sin((2k +1)7x)




3. Complex variable
(1) 351dz =? where C is the unit circle in a counterclockwise direction. (2%)
z

gS%dzzzm

C

(2) What is the definition of Cauchy principal value (CPV) ? (3%)
cpv [~ ax —iim e T gy
-y

£—0

(3). CPV I cos(mx) = dx=?,forareal, m>0 (4%)

cPv | c(oxs(_rrg) dx = —zsin(ma)

sm(mx) sin(mx) , _

(4). CPV I =2, forareal,m>0 (4%)

CPVJ'OO de = 7 cos(ma)

- (x—a)

(5). What is Hilbert transform ? (2%)

ANS] Hilbert transform  f (t) — CPV j f (T) - dz = H(f (1))

4. Solve the following partial differential equation.

yu, —xu, =3x Subjectto u(x,00=x*> Solve u(x,y)=? (10%)

Method |
_ — dx

yu, —Xu, 3X E:yma)

deou_dyou _ou= |

dtox dtoy ot d—i':—x---(z)
du
— —3x.
=%

2 2 2\ _ @2

((1))3()( ty’)=s gzu:—3y+szz—3y+(x2+yz)

Method 11

£o= $X-5 =Y £= SY=X
L= SU-s*> =3 X

by B ruleor % ﬂ L




X=s8/(§+1)= £ X=x(s,t) = scost
Y=-s/(§+1) = £71Y=y(st)=-ssint
U=-3s/§+1)+s’/S = £'1U:u(s.,t):—Bssint+:~:2

So, we know = u(x,y)=-3y + (X’ +y*)
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