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1. R I05 7FE0Z envelope (singular solution) » i 25 & © (15%)
y=cx+ ¢!

2. T II SIRER  (15%)
Xy"=3x2 "+ 6xy" —6y = 24x°
y=1, y'OH=3, y"(1)=14

3. (1) FitHA Laplace Transformation Z[1fA[ /£ t-domain J% s-domain
KIFHE D TR © (5%)
(2) LA Laplace Transformation /323K % N 4187 JRE=0 @ (15%)
1

10y + 24y = 144 ; y(0)=£, V() =-5

4
4. DRI TR : EI%H’W S w(x) —o<x<m s E o IRk EIER H s w(x)
X

F— AR S » e AT
0, —-7m<x<-7m/2
wx)=<w,, —7/2<x<7z/2 , wx+27)=w(x)

0, #n/2<x<nm
(1) #K w(x) BET ZES B (Fourier series) © (8%)
) AR TRy, (x) =2 (7%)
5. Ki# 19138 56 (boundary-value problem) : (20%)

o’u & -
a_gl+6_§l=0’ u(O,y)=O, M(/Z',y)=1, M(X,0)=0, u(x,y0)=0, ;H\:Epyoﬁﬁgﬁo
X v

6. (1) CAlE v =0(x, )i - P(x,y)] ’éﬁ%%ﬁ%ﬁjcpdﬂgdy:jc;-ﬁds » Hrp

s PR C WEIRABE > n FHlER C IBEATIERR & © (6%)
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5l IEnesEERe)
1]
i

(2) K

0 1
Ca—nln|:m:|ds =7
HipC:x? +y* =1 n Bl ¢ _LIMIMYEAERIE o s SR ¢ lER
e (9%)
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1.

1 ’ N, A 4 ’ 1
y=cx+—, y =cfREED, 5 y=xy +—
c y
l . P B
%p=y, y=xp+—B—PE "X ODE, /H—=x
V4

dy:xdp+pdx+_—;dp , bR dx
p

dx dx dx p2 dx dx pzdx
x‘Lz o, 2 x—LfO, p2=l, p=y=t—
p- )dx p x

y=+2Jx+c A ODE y= px% % B

jf+(i«/§), Be=0

VX

U o s
y=42x, x =y YRGS

+2\/x +c=x-

Sx=e, t=Inx XA ¥*y"-3x%)"+6xy —6y =24x"
D,(D, =1X(D, =2)y=3D,(D;, =1)y +6D,y—6y = 24¢™
(D =3D +2D,)y—3(D,> = D,)y+6D,y -6y = 24¢™

(D —6D2 +11D, —6)y =24e” , (D, —1)(D, —2)(D, =3)y = 24¢™

vy =l +ee® + e’ = ox+epx’ +epx’

Vp = ! 245 =L g5ty
(D, -1)(D, =2)(D, -3) 4.3.2

IRy =cxt+eyx’ +osx’ +x°

KA YD) =1, ¢+, +e3+1=1, ¢+cy+c; =0
Y(D)=3, ¢ +2¢,+3¢;+5=3, ¢ +2¢,+3¢; =2
V') =14, 2¢, +6c;+20=14, ¢, +3¢c; =-3

BE : TIEHE(V)
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TiEHREERE(Q2)

=1, ¢;=0, ¢g=-1

y=x—x+x°

3. () " O)+by'O)+eyt)=f1), ¥0)=k, y'(0)=k,
5t domain £ ODE
a-L[y"1+b-L[y'1+c- Lly]=LLf(1)]
a[s*Y — sk, —ky |+ B[sY —k;]+cY = F(s)
(as® +bs +¢)Y = ask, + ak, + bk, + F(s)
y = ak;s + ak, + bk, N 1

F(s)
as*> +bs+c as* +bs+c

B s domain Z X ODE
yer {akls +ak, + bk,

1
e [—F@}
as® +bs+c } as® +bs+c

() L[y"+10y'+24y]=144-L[*] =

[s2Y — 5(0) — y'(0)] + 10[sY — y(0)] +24Y = 144.33
S

(s* +IOS+24)Y—QS+5—10~B:§
12 2

(s2+10s+24)Y=Qs+§+§
2 6
19,65
yo_12 6 288
s +10s+24  s°(s2 +10s+24)
19 65 19 65 19

s+ -——=5 —
_ 127 6 12° 6 12 5 12
) + 2 + 2Jr 3
s +10s+24 s +10s+24 s s° s
Y—Q 1 5 12 19

=T y=— 5461
25 & £ 7 1

4. (1) w(x) BB 27 HE%L, HY Fourier cosine series

9 Ik 1% 1
= —_ —_— = —_— 2 e —
w(x) =a, + ,,Z:‘f a, cosnx , a, ~ Io w(x)dx - jo wydx 3 W,

27 207 2wy . n
a, =—I w(x)cosnxdxz—j 2w, - cos nxdx = —>sin— 7
zd0 0 2

nw

1 2w, . n
w(x)=—w0+Z—Osm—7rcosnx

n=1
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1

1 2w,
2) (EID* +k)y = w(x), = Y
Q) (EID* + Ky =w(x). 3y =+ 3

Wy N 2Wo . NT
—+Z—s1n cos nx

Tr "0k ~ nr 2 En*+k

5. I y 73l Fourier sine series

u(o) ==Y B sin Y g, = [ ux,y)sin == dy
0 n=1 yO yO

jyo 821 yd j Oa—usm ydy 0, HMFET =R

0 ox Yo

d? nr ? nrx ., NTX

_23"_ — | B, =0, B, =c,cosh——+c,sinh——

dx Yo Yo Yo

B, =j0y° u(x, y)sin 22 gy

Yo
Hx=0, u(0,y)=0, B,=0, ¢, =0

2
Wx=7r, u(z,y)=1, czsinhﬂzj.O 1-sin 222 dy

Yo Yo
| sinh 2%
n Yo
& =3 2L (D)"]. B, = 2] 2
sinh 7 "* sinh —~
Yo Yo
ﬁ)\u=— B, sin 22
Yo ; Yo
smh@
zy‘) [1-(-1)"]—2% sin 22 i
J’o w1 smh@ Yo
Yo
6. (1)
Y n

\F’/”

nds = drxk = (dx_1:+dy}')><l; = dy_l:—dx_]:

. ATx 1
ln_.—4
2 EID" +

k

-Cosnx
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Sﬁ v-nds = CJS (Qz P]) (dyz dx]) (ﬁ (Pdx + Qdy) 78 5

0 1 1 - 715 T i

(x=2)"+y
—HV vm{ }dA, R:x?+y? <1

(x— 2 +y
o* o
Vie—— 4+
* 6x2+6y2
o’ 1 00 0 2(x-2)
&c_zln{—(x—2)2+y2}_ = 6xln[(x 2 +y%]= . —(x—2)2+y2
__2[(x—2)2+y2]—2(x—2)-2(x—2):—2y2+2(x—2)2
[(x-2)*+»°T [(x-2)*+»°TF
o* 1 o 0 o 2y
~In|—— [=——1] 2 S A
oy’ n{(x—2)2+y2} % o n[(x-2)*+’]= 6y (=2 +°
_ 2A(x-2+y%1-2p 2y 2(x-2)-2)°
[(x-2)*+»°TF [(x-2)*+y°T

2 1 ot @ 1 ~
V<ln ﬁ = —2"1‘—2 In ﬁ =0
(x=-2)"+y ox° oy (x=2)"+y
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