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. Solve the equation «*y" — (x+ x>y’ + y =0 (D < x < ). (18%)
2. Solve flr)=2¢" + E:a’n{dt]f{f~ﬂﬂ"r. (7%)
! ) . : .ol _,d'U "
3. For a partial differential equation: > = for -=<x<e= and O<t<s. The initial
X
condition 1s [/{x,0) = cos(x). Please find the solution of Uf{x, ) and U{x, =o). (15%)
4. For a partial differential equation:
e 23U |
| ViU v 5o =0 |
(a) Please find general solutions of U(R;t) for this partial differential equation., (5% I

(b) In many cases, such solutions are in the time-harmonic form, that is

UR:1) =U(x,y,2)e'™
U U . . :
It e =a—,=ﬂ, please find a general solution of Ufz;1). (5%)
Lo _]-"

(c) Following (b), if at z = [zij , the boundary condition is Uiz, 1)=0, please find the solution
’ Al

of U{z:1). (3%)
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5. Find the values of the integrals along the path C that is a counter-clockwise circle of radius 2:|

. 5
ds. 5%
.mi L:’I—I,H‘x—?-,l 5 (59%)
) [ ——ds. (5%)
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6. Evaluate the integral [’”r & by appropriate contour integration, assuming that a
Pzl 2+

| is real. Show a diagram of the contour that you use. (20%)]
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7. {a) Find the Fourier series of the function as shown in Figure 1. (8 %) |
0 when —2 <t <-—1
fit)=<k when —1<t <1 I'=4
; 0 when +1<t<2
F Y
fit) i
k
| | .
-2 =l 0 | 2

Figure 1

(b) As T approaches infinity in Fig. | (single pulse), find the Fourier integral representation
of the function.
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