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CERFTRILAAZLPr C

S ERNRFEARER

NRAKEZDEARLASE) 102-9

1
- [
3
A =1MRE (A- XX =0 Hr]EF
—2 0 Tl
2 =3 |:x2 =
1 -5 T3
A ENREEER 1
XQ = |:1
1
B A=2fE (A- X =0 FHEH
1 -2 07 [=
1 1 -3 |:.I'2 =
1 4 —6 T3
AEH ENREEER ,
it
._‘I =t

RE A\ > > \s, 1K

2 1 1
P=[X; Xo Xi]=]1 1 2
1 1 3

H

det(B) = det(PMyP~ 1) = det(P) - det(Ms) - det(P™1) = det(Ms) = 2

AB — BA

= PM P 'PMyP~' — PMyP 'PM P!
= PMiMyP™' — PMyM; P~

= PM;MyP~ ' — PM;MyP ™

=0

(A14) = 7 (5%)

9. (5%) Let w and v be two vectors with norms |u|| = 4 and |v| = 7, respectively,

in some inner product space. Let < 2u +wv , 2u — v > = (Al4)

(AR A, D34 1025 KRER C)
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(#3) v HEEETIH B = AEcy9Fcss , B A W5 RS

020 1
10 —1
001 1
WEE—EHERERE P ES
0 2 1
PA=|0 1 1 0 —1
0 0 1
BRI EcizBess , Bl
1020 1 01 1 0 2
PAFEci9sFEcss =PB= |0 1 1 0 —1|FEcisFEe35=11 0 —-1 0 1
0001 1 00 1 10
Hl
10 -1 0 1
EraPB=|0 1 1 0 2
00 1 10
10 0 1
ErGVEr|ErePBE (001 0 <1 2
0 0 1
B KRR SRR
100 1
010 -1 2
00 1 1

13. (10%) Let T be a linear operator an Mayo and T(A) = A — 24T, Find an
expression for
a b
T—l
e a)

(AR AL, “AR34 1025 KREH D)

(BR) == &
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3. €ZRFTF LT NRAKEZDEARLSE) 102-33

RS
(Y (t) + P()Y'(t) = AD(H)Y (¢) + B
&l
Y'(t) =0 Y (t)B = Y(t) :/cb—l(t)Bdt
[

—2t —5t
e —2e Vo st 1
¢ TG )
6, 27
—t
Z R
1 T TR
32
2 5 50
(3) ODE HIEfE 5
5 e_t+6t 27
x(t 2 o c1 4 5 50
= Xp,(t) + X, (t) = +
ly(t] n(t) p(t) le—Zt 275 | | ¢y 1o §t—§
2 5 50
i
127
x(0)] o] _[1 1 al, 1750
y(0) 0 1 =2 | 1 21
2 50
1 37
] = —— =
AR o 5 C 300’3&
1 L, 6,2
w()] e e 6 L [[1° "5 R
yt) | e —2e7 37 1, 3 21
B O T A
300 2 5 50

() Ha=3.b=1.c=4.d=2, % ODE AJ&ERK

d*y dy —t p
— L 7L 410y =2 6t, y(0)=0, 4/ (0) =1
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Gl
z1(t) = cre” M — 2e7%
To(t) = coe 2 — e
W
Y1 1 1 016_4t — 26_2t
= PX= —2t —2t
Y2 -1 1 coe” “ — 2te
B cle_4t + cze_2t —2e72 _ ot
N —cle_4t + cze_2t +2e72 — ote™ 2
4. FKHE TIITIIR
1 1 1 1 a; x
1 0 1 1 as
(1) 5%) D=1 1 0 1 (2) (10%) D = T as
1 1 1 0 x x T - ap
(DAL, "854 1025 KAEBLR)
(B3) 1=
(1)
[ 1 1 1 - 1]
1 0 1 1
D = det| 1 1 0 1
L 1 1 1 O— nxn
[0 1 1 1] [ 1 1 1
1 0 1 1 0 1 1
= det | 1 1 0 1 + det 1 0 1
|1 1 1 0] ,,un | 0 1 1 01 ,un
[ 0 1 1 1] [ 0 1 1 1
1 0 1 1 1 0 1 1
= det | 1 1 0 1 +det | 1 1 0 1
R 1 1 1 O_ nxn L 1 1 1 0 (n—1)x(n—1)
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= det(A) + det(B)
XA AWRBEER A =(nh-1). (-1).

MR B REIES A =(n—2). (—1).

(—1) .

det(A) = (=1)" L(n—1)
(—1) .
det(B) = (—1)"2(n — 2)

(=) (n—118),#&

(=D (n-21M),#%

2l
D = det(A) +det(B) = (=1)"" (n—1)+ (=1)"?*(n—-2)
= ()" H{-(n-1D)+n-2)}=(-)""
(2)
al T x T
r ay x
D = |x =z a3 x (BT (—1) NEIZE 21T EIZEAT)
r T x an,
ay x T T
r—ay ay—x 0 0
= |x—a; 0 as — 0
T —ay 0 0 ap — T
- ag T T T
r—ay a—x a3 —<x ap — T
1 1 0 0
= (@—a)(az —2)--(an — @) 1 0 1 0
1 0 0 1 ]
(REBEZATRLATE (—1) NEIE—1T)
- 3 T T T
ag—T a3 —=T ap — T
0 1 0 0
= (@—a)(az—2) - (an—2) | 0 1 0
| 0 0 0 1 ]
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10. Which of the following statements are true 7
(A) Let T be a linear transformation from R" onto R™. Then T is one-to-one.

(B) Let T be a linear transformation from R" to R™. Then {wv;, ---, v;} can be

linearly dependent even if {T'vy, -+, Tw} is linearly independent.

(C) Let T be a linear transformation from R" to R", and let S C R" be a subspace
such that T's € S for all s € S. Then dim (S) € {0, 1, n}, where dim ()

denotes the dimension of S.

(D) Let A € R™™ with m > n > 3. Then rank (AAT) < rank (A).

(E) None of the above are true. (=AM, A6 10255 C)
(9%) 1=
(A) False :
(B) False ; {Twy, -, Top} B EEIT , B (v, -, v} —EMHEET  E¥ER
TEE
(C) False ;

(D) False ; FEZ%/E rank (AAT) = rank (A).

(E) True ;
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F& C A HRAKLZDEABRAS) 102-101
A/ X(10) =08 Tt =0, AT =0 GHERT gz, t) = X(2)T(t) =0, BIHE
XREERE (trivial #8) , MIEEME | FIE X(10) =0, [

9(20, 1) = 0 = X(20)T(t)
A& X(20) =0 , B
X"(x) + XX (z) =0, X(10) = X(20) =0 (2)
Sturm-Liouville &5 {E 78
(i) A<0, T A=—p* (0<p<oo) RA (2) X, W&
X"(x) = p*X(2) =0

X(z) = ¢y sinh p(x — 10) 4 ¢ cosh p(xz — 10)

RAEFGEHE X(10) =0, A/ o =0, X(20) = 0 = ¢y sinh 10p , AJ%& ¢; = 0,
W X(2) =0, Bl g(z,t) = X (2)T(t) = 0 SEIEEME ,

i) A=0,fRA 2 X, 7B X"(2) =0, HBE#EE
X(z) = c1 + ca(z — 10)

RAEFES: X10) =0, B =0, X(20)=0=cy x 10, AJfF o =0, #&
X(z)=0, 8] g(z,t) = X(2)T(t) = 0 EIEZME .

(i) A>0, 9 A=p> (0<p<oo) fRA (2) R, AIH
X"(x) 4+ p*X(z) =0

X(z) = ey sinp(z — 10) + ¢z cos p(z — 10)

RAGBFEE X(10) =0, Al 2 =0, X(20) =0 =c¢;sin10p , 95 1 #0 , AJ#H

sin10p =0 , i
nm
= =1.2.3. ...

p 10 (77/ 9 ) ) )

all
. nm(x —10 . nmx . nmx
X(z)=a1 SIH% = Sm(l_O —nr) =c(=1)" smw =X,

M= = (55)” [RED (1) e 78

. nm. o
T+5(—)"T=0
+5(35)
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EXm—FE ODE, Hi#R

T(t)y=de "5 =T, (n=1,2,3,-)

R
gn(z, 1) = Th(t)Xn(z) = de=*55) cp(—1)" smnl—?
= cpe Um0 smnl—?
(3) HEBFEL
g($7 t) — Z gn(l',t) - Z Cne (#) Sln@
n=1 n=1 ].0

20. Continued from Question 19, we further assume that g(z, 0) = x for 10 < 2 < 20
and that the solution g(x, t) takes the form of

oz, 1) — i en X (2) T (1)

for some constants c¢,. Which of the following statements are true 7

1" — nw n?m?
(A) ¢, = W, Xn(x) = sin(l—ox) and T),(t) = exp(—Q—Ot)

—2(=1)" nmw n2r2
(B) e = 20(1 nfr( ) ), Xp(x) = sin(l—ox) and T, (t) = eXp(_Q—Ot)

(D) 3 enXn(10)TH(0) = 0

n=1
(E) None of the above are true. (AR A, AR5 10255 C)
(@8) r=
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5. (25%) Let V be a subspace of R® generated by

¢ [ T [ 1 7 B T )
3 4
< _3 ) —1 ) >
-1 —2 -5
L —4 ] | —2 | —2] )

and W be a subspace generated by

(fT17 27 [1])
8 3

9 R
—2 —6 -5

L L3] [-5] [-6])

(1) (10%) Find a basis and dimension for V' + W. You must justify your answer

mathematically.

(2) (15%) Find a basis and dimension for V-0 W. You must justify your answer

mathematically. (A, A4 10255 D)
(B8) & 4
i 1 1 2 i
3 4 6 8 3
A=11-3 -1 2 -1 -1

-1 -2 -5 -2 -6 =5
-4 -2 -2 3 -5 —6

-3 3 1 4
Ry R Ry R

1
0

|10 2 6 5 5 2
0O -1 -3 -1 -4 -4
0
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Hp
a+b+2c+ (—d)+2(—e)H-(—f) 50
b+3c+3(—d) +2(—e) =
—(=d)+(=¢) +2(=f) =0
AR ] - - -
1 2 3
b -3 -5 —6
c 1 0 0
I e I I O B O N G AN I
—e 0 1 0
|~ | 0 | 0 ] |1
WvVnw HEES
— L o - L o S S
3 14 15
{ 1] 2 + -1 }:{ i I }
—2 —6 —2 -5 -8 -9
3] -5 | 3] [—6] | —2 | | 0

6. (10%) True or False. You must justify your answer mathematically.

(1) (5%) Two matrices that represent the same linear transformation 7" : V- — V

with respect to different bases are not necessarily similar.

(2) (5%) The standard basis for R"™ will always make the coordinate matrix for

the linear transformation 7' the simplest matrix possible.

(=R, "AR34 10251 D)

(3) 1=
(1) False ; & o« 8 5 V WEFEE , Rl

=
ISy

I
-~
o™

[T1al15 = (115) " [T1all1g
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c=—det(A2) & ——|

HGE (A) L (C)

3. Continued from Problem 2. Determine which of the following vectors are the
eigenvectors of the matrix As :

1 0 2 1 4
N H ® H © H o H ® ]
0 2 2 1 3

(AR A, "R&54 102728 KLER)

(#%) 1= K
det(Ag — M) = (=1)>(A3 —4X% + 51 —2) =0

AEFE A =1.1.2, 8 x=1RE (4 A\)X =0 FA]F

—2 2 27 [x 0
1 1 1| |a2| =10
—2 2 2| a3 0

A =2 fE (A + ANX =0 FA[E

-3 2 2 T
-1 0 1 ) =
—2 2 1] |3
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W
all(t) + 2Bal,(t) + n*an(t) = 0
T an(t) =™ A LXAIE
m? 4+ 2Bm+n® =0
Hom=-p+n2—p2i (0<p<1), Bl
an(t) = e P (A cos\/n2 — B2 t + By sin/n2 — 82 )
Al PDE W25

oo
u(z, t) =S e P A, cos \/n2 — 2 t + Bysin\/n? — 52 t) sinne (1)
n=1

i )
uw(z, 0) = f(z) =) Apsinnz
n=1
B )
A, F %Jﬁ f(z)sinnx dx
E‘ o0
ut(z, 0)=0= Z n? — 3% By,)sinnz

BA, 5 S 3
W B, = > ¥ A, . B, RIED (1) RENE#E

n2 —

4. (12%) The differential equation

d*z dx
m—s +b— +kxr =0
dt? dt
can be used to describe a damped simple harmonic motion. Its solution can be
written as the form of z(t) = e~ cos(wt + ¢), where ,, is the amplitude of

the damped oscillator. Please solve this differential equation and find the o and

w in terms of m, b, k. (R, A4 102 AKEE)

(BR) 1 4 2 = M RE ODE HA] S

mM\ + b\ + k=0
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2. BIOKEHE LAEFF AP ARAKEZDEAMRAS 102-169

s
b Ak — 12 g
\ = b mk bz:_ii E—(L)Qi:—aiwi
2m 2m m 2m
b k b
- 22
Hefa om ¥ m (Qm) R
x(t) = e_o‘t(cl coswt + cosinwt) = xme cos(wt + @)
b =[5 G 6= tan (24
C1

5. (1) (5%) F = [sin?z, —ysin2z, 5z], S the surface of the box |z| < a, |y| < b,

|z| < c. Please evaluate the integral / / F - RdA.
— S
(2) (5%) F = [y, 2%, 23], C the intersection of 22 + y? =1 and z = y + 1. Please

evaluate the integral - 7ds. (The line integral is clockwise as seen by a

C
person standing at the origin.)

(3) (5%) Please find a parametric representation of the following curve: Circle

%12 +yl=1,z2=y (R, A4 102 KNE)

(9%) 1=
(1) HBUE EE 40

P
=St

‘TWdA = ///(v-ﬁ)dxdydz
1%
= /// (2sinz cosx — sin 2x + 5) drdydz
1%

= // 5dxdydz = 5(2a)(2b)(2¢) = 40abc
|4

2) T2’ +yP=1.2z=y+ 1 HZWHHR ¢, HEWERE 5, B4
p=2—y—1=0
A S HIBATEE A & 5 L
Vo —j+k
Vol V2

—>
n =
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2. BINKRF KT LALHF PR NRAKEDEARAS 102-171
® (1) ARm B E
(AX)* = (A X)* = X*A* =) X* (2)

A B Skew Hermitian £5fE, #ifm/E A* = —A |, FHAA (2) X |, AIH

—X*A=)X*
WimRETE X AlG
—XFAX =X X*X = — X" AX =) X*X
LCIES;

A+ NX*X =0
X*X 40,8l x=—X, B0 )\ SfESESRE

7. (a) (5%) Please find all the singular points and the corresponding residues for

sin z
26
o0
(b) (5%) Please find the Cauchy principal value for / Ziﬁdx
-
(c) (5%) Please integrate CZSZ forn=1,2, - counterclockwise around
C:lzl =1 (R, *AA834 102 B AEE)

(#%) 1=
(a) B 2=08 f(=) = — SE 5 B pole
! sin 1 1
Res(0) = -t 20 25} — Ly eos ) o

() 4 f(2) = 200 b F(2) FEEBHERE 2 = 0. +1 B—F poles , A

Z
Resf(1) = 32;_51 = 3
Resf(0) = % =
Resf(—1) = 5| =2
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1. PLKRETKRILIETFLPFP SRAKEDEARLNS  102-187

r=1 Yy=x
= / / 2y dy dx
=0 y=0

ES)l:

— — —
/F~7L’ds:% F-T{ds—/
Cs C1+Co+Cs C1+Cs

T
S|
QU
o)

I
|~
|
T
[—
SN~—
|
Nee

8. (10%) Consider the following Lyapunov equation
XA+ATX+Q=0

where A is a (n-dimensional) real square matrix, and X, ) are real symmetric

matrices.

(a) (5%) Suppose all eigenvalues of A have negative real parts. Show that
&0 T
X:/ e TQ AT dr
0

is a solution to the Lyapunov equation.

(b) (5%) Suppose @ is positive definite and the Lyapunov equation has a positive

definite solution X. Show that all eigenvalues of A have negative real parts.

(eRA8 AL, “AAg34 102 [LIFEHH)

(B3) 1=
(a) A daw -0 N\, BARE A NREE  BEXYEEE . & A 7TH#EL , QIFE
F—EFEF R 5 | H5
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N 2 du _3dy o 48
Tu=y ", W~ = (=2)y7 =, RELLEXARE
dx dx

— 2y =-2
dr u T

BORFR = H

Tu= /6_2””( 2x) dx = re 2% + %G_Qx +c
1§ ODE HJ:E@f# 5 .
u= i (x4 =) +ce
5. (20%) Assuming z = re'? and &= peid’, calculate following values.
(1) Re jfé (10%)
@) 1 jjg (10%) (RAGA, “RA834 1020R15EE)
(B8 e ) L
2=& (2-8(F-8 2Z-EZ-2E+EE

=l =r? E=|P =0 B
€2 — 2 = —rpe’ @70 —ppet0=9) — _p (=0 4 71000y = _2pp cos(¢ — 0)
£z — 2€ = rpet0=0) _ ppeil0=9) — rp(ei(d’_a) — e "0y = 2irp sin(¢ — 0)

AE (1) XA

24+& 224 E2—26—EE 1P+ 2irpsin(¢ — 0) — p? 2)
z2—& 2Z—Ez—2E+EE r2—2rpcos(¢—9)+w

(1) B (2) AT

z—l—{z r? — p?
z—& 12 —=2rpcos(¢ —0) + p?

Re

(2) B (2) AT

2+ _ 2rpsin(¢ — 0)

I
mz—f r2 — 2rpcos(¢ — 0) 4 p?
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1. BERFHEF AT NRAKEZDEARLAE) 102-235

8. (8%) z = x + iy, KPR EEFELEET o (AR AL, “AR34 1021 HLE)

(B3) 1 23 = (x4 iy)® = 2 + 32%(iy) + 3z(iy)? + (iy)® = (2% — 3xy?) +i(3a%y — ) ,
Re(2%) = 2 — 3ay°

Im(2%) = 322y — 12

0 2
0. (13%) FEHERS / Y (AL, RAe3a 10235 HIE)
0

22+

() v & f() = S

1 ,
1,5&%1:0,@%

(2km+m)i

== o s —eT 6 (k=0,1,2,3,4,5)

B f(2) BEE | JB 2 = ¢F | 25 = 6 B—FE poles 76 R4 | 2 = ¢'F BHE

R, BEEED IR

2 1 1 - T .57 1 3 3
Ress(e) = fim " = (% -0 F = GG
22+1 1 7r 257 1 \/§ 3
= ]_ _ = 2 1 -t — _(— — g —
Resfles) = 1 —g5 = gl@ * T e 62 %)
1
0o .2 1 0o 92 1
/ %dm = / :L’6+ dx
o 2°+1 a0 1

-2mi{Resf(z1) + Resf(z3)}

Do |
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2. $HRFRAXE LA LT NRAKEZDEARLE)  102-291

3. (15%) Solve cosz (e2¥ — y)g—i = eYsin 2z, y(0) = 0.
(DA, *A834 102 EFIEN)

(M3) e AT

T Ui AR 70 ] A

e/ +ye Y +e ¥ =—-2cosxr+c

BHy0) =0, 78 1+1=-2+c,# c=4, R ODE HH R

e +ye Y+ e ¥ =—2cosx+4

4. (15%) Solve y" +y = 4z + 10sinx , y(7) =0, 3/ (7) = 2.
(RBA, *AA834 102 EFFEN)

(#8) =
(1) BRIE . 4 y =™ [R[E] ODE H17] %

m>+1=0 = m= =i

14
yp(z) = c1sinz + ca cosx
(2) i -
1 1 .
yp(z) = jar 1(4I) + DT_H(lOsmx)
= (I —D*+ ... (4x) + 10 x g(—cosx)
= 4x — bz cosx
(3)

y(z) = yp(x) + yp(z) = c1sinx + cp cos x + 4z — S cos
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(0. ]
y
.0 d
/_oo““ s o e
OO y
20 d
/0 Ty @12
20 — 7|
=(—tant T
T Yy 0
20 PR
—( — t —
7r(2 + tan y>
20
10 — (—=)tan™! z
m y

conditions :

3. (16%) If the particular solution that satisfies the following equation and initial

xy” + 3y' +

252y 1

=0, 0<z<oo, y(0)=12, 4 (0)=0

can be written as y(z) = AzBJ1(Cz) + D2PY1(Cx). A=? B=2C=7? D=7

(-RA8 AL, AR 101 5 REHE O)

(B3) v R AToE B

1/

xzy + 3ay + 25x2y =0

H1-20=3# a=-1,49y=a2"'2(z) R ODE 1 | 75

2 4 x4+ (2622 —1)2 =0

x°z
14
z2(x) = 1 J1(bx) + oY1 (5x)
Pt Ji(5 Y1(5
(o) = o 2(e) = o 208 1, 00
x x
lim y(x) = lim{c; Ju(52) + 2 h (5x)} =12
x—0 z—0 X
e =0, B
Ji(5
c1 lim 1(52) = ¢1 lim 5 J{(5x) = 5¢1 J1(0)
z—0 xT z—0

51y 1o(0) — 1(0))

C1
= 5—=12
2
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3. @ERE 1ipKE LALHF P

(3) MHEMREES R

NRAKEZEDEARLSE) 101

1

EEBEHEEY w = —— BEX.
1+

—25

8. FAKREE T FIHY 2 FUERE

(18%)

d%u

P

du
ot '’

O<z<l,t>0

BRUEHE w0, t) =sint , u(l, ) =0,t>0
HIRRIEHE - u(x, 0)=0,0 <z < 1.

(AR AL, *AA854 101 B RAER)

(B%) v 4 u(x, t) = ¢(x, t) — xsint + sint, fR[E ODE H17]#5

u(0,t) =

u(l,t)

2
o°¢ = % —xcost+ cost

0z2 ot

®(0,t)+sint =sint = ¢(0,t) =0

=¢(1,t) —sint+sint =0 = ¢(1,¢) =0

u(z, 0)

=¢(x,0)=0

B0, 1) = (1, ) =0, BEFHHK B

[

H

Hrf

[l PDE HH] 45

5 an()(—n?

n=1

1
2
In :2/ (—z + 1)sinnraxde = —
0

2

{ sin

o0
NWZE}
n=1

oz, t) = i an(t) sinnmx

n

=1

oo
=Y gnsinnmz
=1

) sinnmx Z

nm

o0

)sinnmwz + cost Z — sinnrr
— nw


user
矩形


101-36 PChome & /&% / 2L )H http://www.superyu.idv.tw

2. 101 €5 C &

1. (9%) Let @ > b > 0, and define M = auu’ + bly, where u = 12 2 1]T and Iy
is the identity matrix of dimension 4 x 4.
(1) (5%) Let A1 > Ao > A3 > )y be the eigenvalues of M. Compute
A+ Ao — A3 — Mg
(2) (4%) Find the maximal singular value of matrix M.

(=R, AR 101 Bl C)

(3) 1=

(1)
Mu = (auu? + b)) v = auu’ v+ bu = (10a + b)u

B ow ATE ERYRFEER M\ = (10a + b), R

v € span {u}*

Eﬁ<v,u>:uTv:O, S]ls
Mv = (auu® +bly)v = bv
Hl do=X3=XM =0,
AM+A—A3—X = (10a+b)+b—b—b=10a

(2) B M7 = (awul +bI)T = awu + b1y, H M SEEERE 8 M HEFRENS M
BRI, B M BRROE BB (1001 0) o
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2. 8HFHC A NRAKEDEARLE) 10145

(@) v WEERAIERR y(1) = 3. /(1) = 0, # ODE RYERRER « = 1 [RE , X
x=1% ODE fyH % | XA&E E %ZKHMIEE’J% REtETRHAEREKEE |, 4 ODE

y(@) = > (1) 1)

y'(z) = 2(x — Dy'(z) — 8y(z) = y"(1) = —8y(1) = —24
y"(x) = 2(x — Dy"(x) + 2¢/(z) = 8y'(x) = y"(1) = —6y'(1) =0
y (@) =20z — Dy () + 2" (z) — 6" (z) = yW(1) = —4y"(1) = 96
yO (@) = 2(z — Dy (z) + 2" (x) — 4" (z) = y® (1) =-2y"(1) =0
y (@) =2(z — 1)y (2) + 2y () — 2V (2) = 4001
y (@) =2(z — Dy (2) + 2y (2) = 40 (1) =201

BRER (1)« v (1) . yP) .y ) .-, REL () H ATE

y@) = y() 4y -1+ L0 2 LWy

2! 3!
(4) (5) (6)
y (1) 4,y () 5,y (1) 6
0 (x—1)"+ = (x —1)”+ i (x—1)"+
o 2
= 3 2(1’ 1)+4'(x 1)

= 54 8x+ 1222 — 162° + 42*

= co+clx+02x —|—63I +C4x +c5x

3&602_5\01:8\ 62:12\03:_]-6\ 04:4\ C5:O,$%§2Pﬁﬁgﬁﬁ7%ﬁ”ﬁ

R K HIERERE o

10. (10%) Consider the following boundary value problem for u(z, t) with 0 <z < 7

and t >0
Ou_ 0w 0 ) —ulm ) =0, e, 0) = f@), 2| —0 @)
8x2_8t2’u’ TuTmL, =T, U, - x’attzo_

(1) (5%) Assuming f(z) = z, determine its Fourier sine series on interval [0 , 7).
(2) (5%) Solve the boundary value problem (1) for u(z, t) when f(z) = .
(A, N6 101 55 C)
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1
x
T 1
=7 £ = tan ﬁ
1 2 1
2. The matrix A= |0 3 1
0 5 —1
(a) (5%) Find the eigenvalues and the corresponding eigenvectors for the matrix
A.
(b) (5%) Calculate determinant of (A% — 443 — 3A% 4 144 71I).
(-2, A4 101 T KIEER)

(B3) 1=
(a) FH det(A— M) =0, AIREES A =1.4.2, B x=1RE (A-A)X =0
HA &
0 2 1 Tl 0
0 2 1 zo | = [0
0 5 —2] L 0

WA B R R B

X=c |0 (61#0)

B A=4RE (A- X =0 FHE
-3 2 1 1
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1. Rid K% X EHI NRAKEZDEARL2SE) 101-71

W BRI A R

A= —2fE (A- )X =0 H7E

W BRI R A RS

X = 3 1] (c3 #0)

(b) 47 g(A) = A — 443 —3A% + 14A |- 71 | g(A) FEEEIES

5 det{g(A)} = g(1) x g(4) x g(2) =1,

3. The U be the subspace of R* that consist of all vectors of the form

2s —t
S
t
—5s + 2t

(a) (5%) Find a basis for U.

(b) (5%) Find the orthogonal complement of U.
—1

(c) (5%) Find the vector in U that is closest to

1
(R A, "B&54 1012 KLER)

(327) w» KEEE 96 FA AR EE
(%) 1=
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BMA=4MAE (A- D)X =0 FA]E

o -]

WA BRI R A B

Zl_j\
1
S=[X1 Xo] = l ]
0
14
3 10
STTAS =D =
4
A
A1/2 _ SD1/2S_1 -9 L0 S—l
0 2
6. Let
-5 =8 0 3
0 5 0 -6
B p—
5 =7 2 2
0 3 0 —4

Mark the following statements True or False. Justify each answer.
(a) (5%) B is an invertible matrix.
(b) (5%) The linear transformation x — Bz for any vector = € R* is one-to-one.

(c) (5%) Dimension of the null space of B is n.
(AL, “Afesa 101 ILRIREREF)

(%) 1=
(a) T; A
5 -8 0 3
0 5 0 —6 83
det(B) = —210 5 —6|=20+£0
B =\ oy 7
0 3 —4
0 3 0 —4

(b) T ; A det(B) # 0, #t N (B) = {0} ,

(c) F; nullity (B) =0
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