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dQ 1
—+=-Q=6 0)=0 10%
. > Q Q(0) (10%)
(Gauss elimination) (linear systems of
111111
1 21111
eguations) t1s3111 (10%)
111411
111131
1111 3 2
él 2u . :
A= ;& 4Q (eigenvalues) (eigenvectors) (10%)
u
(x y 2 PO 0 0) PR@M 1 0
RO 11 PRI o0
( 13) (10%)
2
m dt2y+k y =Ccosw t (vv1 1/k/m) (genera
solution) m k w (20%)
d?y _dy il Of£t£1
—+3—=+2y=r(t) =] =1- u(t-
az g TYTIO, T e
y(0)=0 % =0 u(t) (unit step function) (20%)
t=0
f (x) X X
p f(x)=f(x+p) f(x) (period) p
v 4 3y
Fourier f(x)=a, + & co @X9+bngnaaf£)(g;
00=2, e LA
- L<x<lL p=2L f (x) =cos3x gn 7x
f(x) Fourier (20%)
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1. The equation is given as
2sinydx+cosydy=0
(1) Find the integrating factor of the equation. (8%)
(2) Find the general solution of the equation. (7%)

2.y"-y=3¢” Find the general solution of the equation. (15%)

3. Obtain the particular solutions of the following problem. (15%)
Xy -2xy' +2y=4 ; y()=y'(1)=0

4. Use the Laplace transform to find the solution. (15%)
y"+4y' +3y=06(t-2) ; y(0)=y'(0)=0 (Note: L[3(t-a)] =e™

5. For the partial differential equation
ou_ou
ot ox
Find the solution. (20%)

cu(0,t) = u(2,t) = 0, u(x,0) = 1.

6. For the matrix A

2 -2 3
A=11 1 1
1 3 -1

Find the eigenvalues and the corresponding eigenvectors of A. (20%)
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2EAHAE~E {te

%~ — BN(2 #)4

Iy

=Y

J=4

-

p

1 feF R

H i
PR AR EAFS S F=2
?

Fac oo =
fo ﬂ"i A%%Aé_iﬁ""%’ ?’PgL;a:MA:I’ACXﬁ
Mo eE 2% & > U, =7
re ZT—T+2E ’ %”TAC +aTELéE?TAD:;»§ » Rla =
Z
N B(132)
D(-2,3,1)
i F
F'ap
> Y
r
e R0(3.4,0)

®- (£ & H z=m)

3 2 X
o s S ARE D X' =AX o A A:{ } x:{xl} B

(- ). A SBHL e i it 1 St £

(
(

foe 1y

).

[

\:f‘é‘b
(=)
(=)

() *

B
() #
(=)
(=).

). A s chE aEd > AT =7

»I;a —_
X, & X,=7?

W e AR L y"+4y = (1), y(0)=y'(0)=0
EfM)=4 plyt)="?
AR EIZ Y() 0 RH=01F BB B

0,0<t<3
= f(t s Bl y(t) =7
= {t, t>3 Iyt

s . .. ou
U e > AR 1 — = XCOoSy

£ u(x,0)=x - Rlu(x,y)="?

2 A2 u(y) » 2viu=? (V=274 274 LK)
oxXx oy 0z
Fe awv0<x<2 > fRu(x0)z &= FLige 5z E # ;Y

’R"%ré-,‘;} C?%Lj’%ré, B%‘%(‘&‘—"]%] m.r—]-), :L.),L-ET

FaR MLAFRLEREIL L 43

(5%)
(5%)
(5%)
(5%)
(5%)

(10%)
(5%)
(10%)

(10%)
(5%)

(15%)

(5%)
(5%)

(10%)
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LPEHE~F {4 +te FER RALITIFRZL TR
B2 fgBe £ 01 F4

(2)- mnmiz g B8 V=B +y)i —(6xy+X)] °

(D3+EVvV.V=? (5%)
(2.3 EVxV=2 (5%)
(3.€.L;a;a_v.8_v:? (5%)
oX oy
(43 F rix=21,y=+1#F > 1 > ki g, £ [[(VxV) -dA=? (10%)
A
: 0 0~ O ==-r -
AP VIEFAEARE(=—T+—]+—k2i,J,kruid s izHizwg)o
ox oy oz
X+y—-22=2
(F) 8> e —xX+2y+2=0> B FELHA L7 5 AX=B >
y—-z=1
(1) 5 Aok a2 (inverse matrix) » r A~ = (5%)
QFErmME> fpleafz X=7 (5%)
(3).3+ &5 A L e i i (elgenvalues) (10%)
(4).:+ 5 A =L g pce £ (elgenvectors) (10%)

(£).Z FE¥ fem > 4255 y'+ay'+by=c
(). we*Bre” 2 B Ry +ay +by=053 B3>+ 5a=?>b="? (5%)
(2).Fa=-6,b=9,c=e> » R = Fr ¥ fcA > 20 il f2(genera solution) - (10%)

(3).%a:—g,b:£2,c: X o gt = FEF A B A23N el 2 (general solution) - (10%)
X X

oT (X, t) oT2(x,1)

(B).- a# B> m;%, , O<x<mt>0"

ot OX’?
(D). £T(0,) =T(z,t)=0,T(x0) = f(x) » BIT(xt)=? (10%)
(2.£TO,1)=0T(z,t)=T, T(x0) = f(X) » BIT(xt)="2 (10%)
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1. The homogenous O.D.E. with constant coefficientsis
y(4) _ 3ym+ 4yr — O
Find the general solution. (20%)

2. Solvetheinitial problem. (20%)
Xy"+2xy'—6y=30  y(1)=y'(1)=0

3. For the matrix A

4 0 1
A=|2 3 2
1 0 4

(1) Find the eigenvalues and the corresponding eigenvectors of A. (10%)
(2) Find two nonsingular matrices P and Q such that PAQ isadiagonal matrix. (10%)

4. (1) Please provethe L[ f'(t)] = sk(s) — f(0) (10%)

t
(2) Find the L[ e ICOSh 2xdX]  (10%)  (Note: L[] Laplace transform symbol)
0

5. For the partial differential equation
a_u_a_zu ; U(0,t) = u(m,t) =0, u(x,0) = (1—-cos 2x)/2
a t 8 X2 3 UX ’ = U\, - ’ ’ - .

Find the solution. (20%)
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< RN R R i - (DR 1053 0 440 5))

1. 2sin(y?)dx + xycos(y?)dy =0
2. y'-4y'+3y =10
3. xXPy"-3x°y"+6xy'-6y = x*In(x),  (x>0)

4. y-Ay=-By?, (AB féf%ﬁfj%’ré' A>0,B>0)

=~ @AM Laplace SEUBCE S fTRE D A

d2
T}zll = _kY1 + k(yz - yl)
dZ
o=k, - v) -k,
FIE

Yi(t=0)=1 y,'(t=0) =3k, y,(t=0) =1, y,"(t=0)=—/3

Tk FﬁIJE;I\l k>0 o (15 53)

~ . 5 270 e e .
= s %T%EFETIA{Z _Z}J/%f%?‘]@(EIQGHVH.'UGS)E{%%@Tﬂjgl(&lgenveCtOFS)° (15 57)

IR %ﬁﬂJE'JﬁgjiFﬁ@Q HFl(Divergence theorem of Gauss) ™ 3| 1A 55

”(x3zdydz + x%yzdzdx + x*z*dxdy)
S

EH1s A [BFE X2 + y2 =452 220, 2 =5 ﬁﬁ;ﬂ?&f&'l > (15 77)

1

ol | AR Er(Power series) TR (x - 3)y'-xy =0 © (15 5J)

772



»

The vector F=8xzi-y’j+2yzk, and n is the outward drawn unit normal vector, please

evaluate HF ‘N dS, where S is the surface of the cube bounded by x=0, x=1, y=0, y=1, z=0,
S

z=1. (20%)

y"+4y'+ 3y =sinx. Find the general solution of the equation. (15%)

. Using the Laplace Transform to solve the initial value problem
y'-3y'+2y=¢" y(0)=0, y'(0)=1. (15%)
Solve the O.D.E. (X*+3y)dx+(3x+2y—-5)dy=0 . (15%)

Determine the Fourier expansion of the following function:
1

f(X)=§X2 —7ZZ <X<7 and show that
1_£+1_i+i_i+ ...... —72._2 20%

4°9 16 25 36 12 (20%)

1 2 3 111
.MatrixA=|1 3 3|, matrixT=|1 1 2|, ifthereexistsa linear system AQ =T, find the

matrix Q. 12 4 123 (15%)
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B RARARE A+ 2FHE AL MABAL R
IRIBEZ Mo TRARENN XA
(—) AKX T I Bt F o TR0 HE - (20%)
y+2py+piy=e P

HPp BEAE - dsiEM4 D y0)=1> y0)=0 °
(=) Zesindt) BEWMSFT R +py+qy=02— BRI BEMHpHRqgZEREAE SV -(15%)

(=) AF|H # £ 3 47§ 4% (Laplace transformation) S8k A p(1) =5(r-1) » Bp i 3 57, % $k (Dirac
delta function) ° 2 78 #% & % 187% #(unit impulse function) > KT 7| An4s & B A2 A2 -
(25%)

y+260y+a’y=p@)

R o@meyhEs > B0<E<1 o i y(0)=0 > §(0)=0 -

() A Ak EHE (Green’s theorem) » RF B4 H @4 F Ro9E R Co H EGg
fcF(r)-dr > H 9 :
r BiERCoyhE R
ey
*% F=[—,e’Inx+2x];

X

xy F@EHPAE RRGER R:1+x* <y<2 o (15%)

() —#afra(damping) X H3-BE A4 HHEEANTHE S

1=} -a=[ 57 20
ZCiix) BAIZ—EHEME T AEHBEZ —EATERy) =(xle” » ¥ R &kF
Fal -
() FRELARARZA AN o BEYEZHEEE (x} ° (20%)

(2) R & i ot % %< 3@ ##(general solution) ° (5%)

1A #1178
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e svr 8P (2,1,-1)~Q(3,0,2)~R(4,-2,1)~S(5,-3,0) » £12 PQ-~PR % PS % = #Rif 2

T 7 M2 M o (10%)

1 0 -2 -1
soa=| 0 T e det(A) = det(A). (10%)
1 -4 3 -5

(y*+1)dx+(2xy+4)dy =0. Find the general solution of the equation. (10%)

AT A Stz 4 P AR (10%)

(a) f() = (3+2t)
(b) f(t) = e*(cos2t+sin2t)

ERT R (15% 0 & [ 3L L L 5%)

(a) £F(x,y,2) = xzi+xyzj —y’k > Fcurl F,
(b) £EF(xy,2) = Xyi — 2xzj + 2yzk> :]“\Vx(VxF).
(c) #F(x,y,2) = xedi+eYj +sin(yz) k> FdivF

SEET |2 fE A S AR : (15%)

J'OO y(V) dV 1
_Oo(t—V)2+4 - t> +9

. R A A H B R AL ¢ (15%)
X'1=3X1+4X,
X'o=3X1+ 2X>
X1(0)=6 > xx(0)=1;

. 5% ﬁ;‘:

f(x) = |x, 0<x<1,
0, 1<x<2 , BB E - sk (15%)
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-~ FHRA AR D ay+byoy=d o FRT A TE R RE(E R L) o
(1). a=0,b=1, c=-1, d=¢e".

(2). a=1,b=-3, c=2, d=e¢*.

(3). a=x?b=-2x, c=2, d=x°.

(4). a=1,b=0, c=1,d=5(t-2x), y(0)=1y'(0)=0. &(t) = Dirac Delta function,
= (e y.2) =Xty 427, A=i+2j+3k, B=8i-2]+2k > FikT A wiE

(1). AB - (2). AxB ° (3). Ag

(4). IV¢-dF, r=xi+yj+zk, 0<x,y,z<1 o

= ~ X +3x-2%,=0,

(D).
(3).
(5).

BNABBHEE A

A e 2 H R e

B'A="?

(1 4)
(2 A)

(Z

A)

(2). AB=2 (I A)
(4). A*=? (I &)

(6). X=2

(+#)

X, +10%, —6%, =1 % 77 & X'=AX+B » 3 KfET 7| 4 :
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~

dQ 1
—+=-0Q=6 0)=0 10%
m 5 Q Q(0) (10%)
(Gauss elimination) (linear systems of
111111
121111
equations) t1s111d (10%)
111411
111131
1111 3 2
€l 24 . -
A= @ 4((, (eigenvalues) (eigenvectors) (10%)
a
(x y 2 PO 0 0 PRl 1 0
RO 11 PRI o0
( Y3) (10%)
d?y
mdt2 +k y=cosw t (Wl 1/k/m) (genera
solution) m k w (20%)
dy  _dy il O£t£1
—+3—=+2y=r(t) =] =1- u(t-
az g TYTIOEL, T ue D
y(0)=0 % =0 u(t) (unit step function) (20%)
t=0
f(x) X X
p f(x)=f(x+p) f(x) (period) p
. s € ap o . ap _ou
Fourier f(x)=a, +q aa, cosc— X++ b, 9N c— x=;
(=2, A& &L o
- L<x<lL p=2L f (x) =cos3x gn 7x

f (x) Fourier (20%)
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1. The equation is given as
2sinydx+cosydy=0
(1) Find the integrating factor of the equation. (8%)
(2) Find the general solution of the equation. (7%)

2.y"-y=3¢” Find the general solution of the equation. (15%)

3. Obtain the particular solutions of the following problem. (15%)
Xy -2xy' +2y=4 ; y()=y'(1)=0

4. Use the Laplace transform to find the solution. (15%)
y"+4y' +3y=06(t-2) ; y(0)=y'(0)=0 (Note: L[3(t-a)] =e™

5. For the partial differential equation
ou_ou
ot ox
Find the solution. (20%)

cu(0,t) = u(2,t) = 0, u(x,0) = 1.

6. For the matrix A

2 -2 3
A=11 1 1
1 3 -1

Find the eigenvalues and the corresponding eigenvectors of A. (20%)
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———y=X
dxy y

d’y dy »
a i Y Te

" '

Y2y
y  1+y?

2
Xzﬂ_xﬂ_i_y:x

dx?  dx

)

(eigenvectors) (3)  [A]
) [PI'[A]P]  (25%)

2X,+ X, — X3 =5
X, —=3X, +X;=2
X, +3X,-3x;=0

=0 Note: y" =
( y dx

(ODE+ )

(15%)

(15%)

y(0)=-1, y'(0)=1

2 [A]

(15%)
d’. ., _dy
y —&J
(15%)
(1) [A] (eigenvalues)
[PI([P]  Vandermonde matrix) (4)
Xl
Cramer’'s Rule {Xz] (15%)

[PI”
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(b)

y'(0) =0

y'(0)=2

(characteristic vectors)

6 15 7 10
ﬂ+l_3x y@ =1
dx x
d’y ,dy :
v + 2&+ y=2exp(-x) ; y(0)=0
d?y .
X2+4y:6003(x) ; y(0)=2
d’y ,dy
4—==1() ; y(0)=0 '0)=0
©  a ® ; ¥ y'(0)
1 if 1<t<2
f(t)= :
0 if t<l and t>2
A=i+2] B=2j+3k €))
AxB (C) 0
X +X, =1
X, + X3 =3
X +X,+X% =0
2X, — X3 =3
X, +2X, =2
1 2 .
C{z J (characteristic values)
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10.

i rar Yoyoosd, y(0)=2 ¢ (10% )

L @fRA R AL %+y=e* , ¥(0)=0 - (10% )

2
stz fr DY oWy e (10% )
dx dx
d’y

AR S AR 2 W R —

+ 2ﬂ+ 2y =cos(x) ° (10% )
dx dx

0 t<1

2
. fEA BN AR ?jt2y+y:f(t): 1 1<t<2, y(0)=y'(0)=0 - (10% )

0 2<t

BE A KL enz BEP(L,1,1),Q(1,1,0) + R(L0,1), KL E X T§ PQR 7w

w2 o (10% )

AP & B4R ks ehe BEEIP(L,1,1), Q(1,1,0),R(1,0,1) - S(0,1,1), R iEEES P L

T 5 PQR #y T g PQR 2 ghz B e o (10% )

1100 X, 1
A 0120 « | % a_|2
0 01 3 X, 3
0 011 X, 4

CEREFAE detA o (10% )

CEREE A E AEE AT o (10% )

WA LR AX =B @i X - (10% )
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Lokjadedewn 4 Dozye™ ;) y(0)-1. (10%)

dx
2
2. dpphe A LX) <0, (10%)
y

3. Afps it WAL L 2yre” ) y(0)=1. (10%)

d’y
dx?

4. Ffzdedo @B AT +7%+6y:ex . y(0)=0 , dﬁ(o) 0. (10%)

5. iRAede @ A AT 3Xy 4gy+4y:4x . y(0)=0 , dﬁ(o) 1. (10%)

2
6. A fEAzdn(E AL ‘;XZ+9y:6cos(3x) © y(0)=0 | dﬁ(o) 3. (10%)

» % A=2i+3j-3k , B=i+j+k .

i jfrk 3+ 25 44 L= 2 el e £,

1001 100 1 1 X,
e o |01 1O 5200l 2l
0011 06 30 3 X,
1011 003 4 4 X,

7. %A 2w @3 Ef AeB & =&/ Ax(2B) .(10%)
8. Fi s&rengkf CD . (10%)
9. B C chE EE C' . (10%)

10. DX=E ; fAFEL X g, (10%)
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