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1. (a) (7%) %3t — K32 & £k ReverseString() 4§ —# £ 6) F S HMB AT » Hldop
| ReverseSiring(*NYUST EE") Al#r# “EE TSUYN" « (1A pseudo-code #,
2T A8 iR N2 X8 T Ll 4rarikst 89 ReverseString() %)

(b) %) FHEMFEREL n> ERARUGFEY » B8R BITTHER
ReverseString() 45 ? .

2. (10%) BT 2B@MAR + B¢ fn)2 AL 5 24 Big-0 7 »

_ o(l) n=l
Sn).= {3 fni3h+om) sl

3, (10%) RGBT 54k 80 =74t (binary tree) T
D) TR EMEREER-FR
i) 34 T2 B REMF BT i8 5 (preorder traversal) 433] NETWORK 2 4%
iii) $t3 T2 i ¥54F + 283 (inorder traversal ) 472) WIEORNK z & % -

-

4.(5% » ABAG) Mtk Cheap) MMM » FAMBIALERTY
(@) EHFHEMT REARRA T -
(b) Mt 42 WA IE A 7K 44k 5645 7] (priority queue )
(c) Max heap BiB5 49 & T B9 R T AN R B FH s ehk(d -
(@) RETUREZ—EE X =7Ht (complete binary tree) «
() T#H AW (amay) £FRPEIEHK THEH » BIG (insertion) S
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5. WA —@E ) FHEBA XK T~ A n REAX T
p(x)=a,x" +a, x" +-°-+c},;c-Fao-’ Hda,=0 Ba Rkt 0sisn v n

Biadk o ik RAVEAE o REAZINH I B AR -




RB2HG 3

LEILIEHRBPFERE - A ¢ LR

96 ZEEIHEHEASHEEHGE BHE ¢ BRI

(a) (5%) £ 8 & p(x) =x* =2x~x+2 » LLARFTILS & B AR S0 4T R T 8L
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(b) (10%) £ L H.;%‘iiﬁ-ﬂzﬁi{ p(x) =08 x EI‘#&?NE? F K 694K
p(x) Edo » B A AT TR R — BRI S p(x) éﬁﬁéiﬁ;ﬁ
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p(x)=x*-2x 2 1 x 3 RIAA SE R -
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(a)Selectmn sort (b)quck‘sort (c)Bubble sort (d)Merge sort™ -
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2. —{E202H 34.5-kV 60-Hz BY=AMER » HEBRETTS 2 = 0.19+40.34 Q/km » Ak
FRELRR 33-kV R 10-MVA (228 » ()FH EEIREBHE ABCD S85(10%) § (b) IR,
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4. FIRI0E 2 A Bk R-L EEE » 1A =0 BEISBE SW 1S i —smie /S
BEERIERER S SRS - [R5 SW BIALBIERES - B4 V=220
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() FHRHSREEDR ? (5%) .

) FEFARRFASIRHEZ IR R B (RERRETHAL (o offse)) 7 (5%)
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(@) TR 33 FARENEHREMERE Yo, « (5%)
() HEF-MEHGE (51,2,3) RIS Vi &0 Pele Qo v FREERIBATEE] » FiER

A2 (10%)
© AR Py =V, 1YV 0050, -5, ~0pn)

Qu = Vi 2,0V, sin(6 ~6, ~0Gir) » PRI E— HAR AR R S B
st PRSI SR CRRILSER) 2(0%)

1 EHERARH

Bus | Type..| -V d *| Pg Qg PL QL | Qomin | Qomax
" per per per per per per per
unit | degrees | unit | unit | unit | unit | unit | unit

1 |Swing~ [ 1.0 | 0 .~ | — 0 0 - .

"2 |Load — 0 [ '0.| 20 | 05

3 |Constant} 10 - i 10 - .| .0 0 | =50 +5.0

voltage »
32 REBRARE -
"Line |Bus-to-Bus| R’ X | @ B! Maximum MVA
' perunit { perunit | perunit | per unit per unit

1 1—2 0 0.1 0 0 3.0
2 23 0 02 | o 0 3.0
1-3 0 04 | 0. 0 3.0
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(a) (4%) RAM Wt .
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6. (a) (5%) A& #t°¢= (Systemcall) 8935 R B47?
(b) (5%)& X A (Library) &5'sh @ 2477

7. RAABARARBPTELLABRARLH S HMEBA BN FHRER T Bk Rl
SRR BRI LD RO EF R ARARRIE S R EB AR S THEE e
Lhudsfre
(@)(5%)iF R =+ =4 7&(32-1311)&31 BHERLET?

(b)EW) AT HRAR AL B AR AH AR S BRSO RESRE?

8 B ARARTHRITE $k A fn iR B(Polling loop)#t il &, ‘P #7 ¥ 44(Interrupt event)

BRI RAETRE i AN G
(@(5%)4T 30 4302 B (Polling loop) ik ] 7 RALELRERZE 7
(b)(5%)T i7 + #7544 (Interrupt event)i 4l ? H1F s L4k 8s 7

9. MARKIAMBGKMHRE Java BRRAKALALREBASTRZ - Bont Java R T4
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" (a)(5%)#% 1 Java Virtual Machine #3545 8 & ?
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@ WA RR=rmT2CHETEN A&f@ﬁﬁ&%ﬁﬂﬂmm 4 o (bytes) 218
BEM . WA B =42 A 6 printfOdh ) B47 7 L - g
#include <stdio.h> ’ .
vold main(]) }
[, ‘,‘ : ‘r- . l -
" int 41,.'3, A[S51[5] = {O}; - "
. dnt *ptr = gA[2]1[0];
. for (1 = {; i < 5; i++} )
for (3 = 1; 37 < 5; j++) A[11[3] = i4442;
~printf ("ed\t, $d\n",*ptr+4, *(ptr+d);
} > S ) ' '
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() (%)% K 3o B w0 A 7 2 B~ 02 AR AR B4R A B S22 ) - ]
WA LR R T THRAFI BT » Hﬁiﬁﬁﬂ%ﬁ9 5 MRR AT ?
#include.<stdin. h> |
vuid mwain () . ‘,mf' e
(" A e

int B[5][3] = {0}; E

int *ptyr = 55[2][0]:

[ .

far (int x = 0; 1.« 5,q1++1 . ,
for (int 4 —mﬂ 3 < i; J++) B[i][j] = i+4+2;
printf("sd, 8d, %d\n",i,j,*ptr}, -
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1. A discrete system is described by the dynamic equation (state equations and
. output equation)
01 0
. x(k+1)—|:“ X 4]1(%)+[1]u(k)
N o= ke .
(i) Find the state transition matrix k) =1

(i) Find the solution y(k)" if x(_o)z[;" t?)}[“] and w(B)=1, k20. (10%)
' ! ' :

(10%)

2. Find the input-output differential equation to descfibe the RLC' network in
Figurel, where u(f) and y(f) are the input voltage source and output voltage

of C,respectively. . “ . (15%)
R L,
A o ey
+ . . +
TORE t2 “Tq
) — - sl
: Figure 1
3. Consider-a linear time-mvariant- system of the closed 100p transfer funcuon
Gy(s)= I};((S; I where u(f) and (1) "denote the mput and lhc output,
B 'respectxvely. Find the steady state responses y(e0) when u(f) =14 2cos(f)
. . - o !\— M _— a:ﬁp. . _...“ . - 1(15%)
- D ; - . IR

ke b b g i
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"4, For the transfer function below, find how many poles are in the right half-plane, "
and onthe jw-axis, (10%) ' - -

- K
. T 4257 4250 =5 st =252
- 5. Given the unity feedback system shown as Figure 2, where
) ~ K : ~ .. L n
(s+2)(s* +25+2} ' ’ .
solve the following problem; (15%) ' Q
» (&) Sketch the Nyquist diagram(mzfpping only the positive ja-axis). (10%)
(b) Find the gain margin with k=10, (5%)

o T(S) =

G(s) =

+.
r "~ e G( S) ¥y

, »
- - £ 1 .
~p 1
T

'

. .

- ¥
7

W,

Figure 2:; cor
. ) : r g y-;,‘r dr _— ‘ »
6. Consider the dynamical system, E:Ax(r)-r,-bu(r), - ’
- . 0 -1 ‘1 1 : .
« wh = db= ‘ .
where A4 [S O:I an [_2-' _ | | ..
. Find the control u(f) = ~kx(t), such that the desired poles are located on -1 % jl.
7.’ Check the cpntroﬁability and .observability of
oL To1 0] oo ,
“lo 0 1 |w+1 o - | S
di ’ o %) -
o % oam). o) U9
Y=L 0 0= . S
. '3 4 - ] ) .
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1,. Consider the PMOS common-gate’ circuit shown in Figure .1, The transistor

- parameters ‘are: Vy,'=—1V, K, =0.5m4/V?, and A=0. (2) Determine R,

¥

and R, such that I,

=0.75mA and' Vg =6V . (10%) (b) Determine the

mput mpedance R, and the output impedance R,. (10%) (©) Dctenmne the
= 5sin ot pd (5%)

output voltage ¥, Jf z,

1
~

2. Consider. the circuit in. Figure 2. The. transistor parameters are /=120 anci

=60, (a) Fmd Ies and VCEQ (10%) (b) Calculate the small-signal voltage

gain. (5%) (c) Detcrmme the input and output resistances R,b and R,,(10%)

‘a-" ot
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3. Using the MOSFET small signal model shown in Figure 3, please derive the following

expressions :

(a) Please calculate short-circuit forward current gain 4, =%-. (10%}) _ -
i e

(b) Assume oC, <« g, , find the unit gam frequency Jr by defining ] 4 |=1, (5%)
4

(¢) Neglecting the overlap capacitance C_, =0 and assuming the saturation

capacitance Cg, :—:.EWLC , p]ease show that j} =%E- 5 g IWL (S%)

(d) fr can be rewrmen as a function ( f; « £') of the Ienglh L of the MOSFET, Please
find the value of 1 by using the Jp formula in saturation region. (5%)

(Note : Wand L represent the width and length of MOSFET r(j:slpcctively. Co is the gate qxidc
capacitance per unit area. /p is thtf DC drain current and s the mobility of MOSFET. )

Figuré 3

4. (a) Please fmd the close-loop gain, A, = Yo, in“‘FigUre»4. ‘Assume the open loop gain (4,q) of
Y.

-~ operational amplifier is infinite. (5%)

(b) If A,q is finite, please rewrite A,. (5%)

L

i
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5. Usmg the amplifier conﬁgurat:on in Figure 5, v, and v, denote the input and noise signals;
re5pcct1vely whereas v, represents the output signal, Please find v, = Vor|' Vo2 = f(vd+ g(v,) with the
following procedures using the superposition Lheorem ’

@ =f0=16%) .
W) vaz=g(v) =2 (5%) . ' ) oo .
(c) If 4/~10000, 42~10 and $=0.001, find the expression of v, ? (5%) -
. R o
. ol
s
" o . Figure 5 - -

o L I‘r N
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-
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1,
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i . .
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{(10%) Determine the values of 4 for which the following system of equations
has nontrivial solution.
(5= A +8x,=0
5 +(2~A)xy v4%, =0 . - : :
2%, +(5=A)x, =0
-2, (15%) By means of the method of Gaussian elimination, find all solution to the
system of linear equations shown below:
2x, = 3%, + x4 ~% =0
3%, = 2%y + %5 =1
Xy =X, +6x, =3
3. (25%) Find a fundamental matrix for the system and use it to solve the initial
problém, | ' ' .
X =3x% =%, +X;
Xy =X, F Xy — X
x'; = X, =X, +%, : .
x(0)=1, x,(0)=5 x(0)=1

4. (15%) The set {(1,2,0,3),(4,0,5,8), (8,1,5,6)} is kinearly independent in RY.
The vectors form a basis for a three-dimensional subspace V of R*. Construct
an orthonormal basis for V. ) '

5. (20%) Let U be the subspace of R3 generated by ‘the vectors (1,2,0) and
{—8,1,2). Let V be the subspace of R® gerierated by the vectors (~1,5,2)
and (4,1, ~2), Show that U = V.

E

6. (15%) Consider the transformation in the two-dimensional space. Determine the

' matrix that describes a reflection in the z axis, followed by a rotation through

.« 7/2, followed by a dilation of factor 3, followed by a translation [2 " 3]*. Find
the image of the point [4 1} under this sequence of mapping.
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(@) %) Y s syl Ry A4B 7
(b) (W) X BERBHA?

A
N
>

. D—|>—X

ﬁ_—

2. AETWAK X R Y X ’@H&%%éﬁﬁﬂ&iﬁ-ﬁ& 1GHz » Y "@Bﬁ%%%ﬁ&fxﬁ—'ﬁ%
0.5GHz » Hifsms) 2 6L 947 o daF ¢

. [#64 488 | CPlofX | CPlofY 54485 [Compiler 1 {Compiler 2 [Compiler3
A 8 Tl A 30% 30% 30%
B 6 4 B 30% 20% 50%
C 4 2 C 20% 50% 20%

(a) (5%)iFst M b= & EBS A AT IS CBey MIPS ? loiib= & BB & A4
“35 4 CUHRrEI AR ?

) CWiFiHHb=—6TH A -%&#Lﬁ“COmpﬂer 1" AR 7 b= B A &
A 47“Compiler 1”589 20 fERE 7

3. A% —E31 H % o4 1 35 # (Floating-Point Number) &5 4 5 4o B = A7 7 ¢
" Bit0 Bitl Bit5 Bit6 - . Bit 15

S C ' Mantissa

—
" —

R¥'S=0#AER S=185% 7% » C= Exponent +32 » B2 fJ*ii!!-‘& Mantissa

OB EN r?fJ.E.'bit!éda‘zié’J%-'&mfii’Fi% 03 : :
(@) (3%);%—3&3&%#%@&@601510:035)&75 ? .

() (%R Exponent) B RIAMBT? |

o me— -
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(c) (4%)SLiFRE A N ATAER B RRES BT ? L a9 ER BT 7

4. A —{Borie S Git@Pipeline) 4 4%t - LREWBARZAZAPTHMALS S ¢
t1=40ns, t2= 50 ns, t3=60 ns, 14=80 ns » sbsh » B HEBHFRTHEEA]  t=10ns -
(a) (3%) ek mh % 0L % 421t % S61% 1+ 89 Cycle Time (ns) ?
(b) (3%)ib 4 $44b & $e4h 1T 1000 1245 4 47 & ZIE R HFFE] (ns) ?
(©) (4%) 48 % 421k B #4047 2000 145 4 A1 & B30 f o S5 R 2L B 0L 5 fw.zﬁl.h‘ 2000 1815
SHELILR R A P

5. ~REBEHELOIETHELSS (Assembly Instruction Set) » T A4 22 4% Fi 35 2B (RISC)st4
454 E(CISC)» —R#E - HH ¢
(@6%%ﬁﬁﬁﬁA%mﬁﬂi%ﬁE$%&£€ ﬁw%9ﬁﬁﬁ AU RITSH

{THEE ?
(m@W&ﬁﬁ%ﬁAﬁwEQi%ﬁﬁﬁﬁﬁﬂﬁﬁ%'&?Qﬁ%ﬁA%iﬂﬁﬁﬁ

7 ATHRES 7

6. (a) (3%) 1738 "i&skAZ /=5 ) (remote procedure.call) 2.’
() @%) ER T A WA A TR ?
() (5%) T sz Fofeed 5 e Bpte i 4T ?

1 ]

7. (@) (%) AR4EZAFZ CAR 84Tk (compilation) LT + WML 5 2
17 A3xAEd » FRFR TS -

#include <stdio.h>
void main() {
int i;
int integer([4];
char* c¢; ‘
for(i = 0; 1 <'ﬁ; i+4+) "integer[i] =

(char*)integer;
for(1 =0; 1<% L) cfil'=

pr1ntf("%x\n", 1nteger[2]),

&

i

e bt i Bt - -




%3m0 3m

N, B LR M B K2 . R RER
A 96 BHE R HEA B SR HE | HABA 0

(b) (5%) W —gAey printf itz s printf("%x\n™, integer[01); H#rss
BAY > BREMKELERT BEANMBUN ST ?AEAES » FRFATFLS -

8. (a) (2%) #IEHEeE R (virtual memory) &9 A & £44 (page replacement) s 473
He AR Hok (stack algorithm) ?
(b) 2%) LRU (Jeast reccntly used) | & B 4050 Kok Bp i&&;ﬁ Hik RAT1E LRU Fugofdp -
FEXFRHZR " RIS =p] -
(©) (6%) BAELE (b) i « FFHMEM LRU (LRU approxxmaﬁon) & BBk
BREYUR  BEAAFTE - AR @R R IRU gy E R RA LR A TR o

9. WA —wHRH S12 mksh  AARREADMELNE H0RILE » BBEATHRE
105 shey ik B Faf ey 4k - RIRMIFRETEFF] (disk queue) PIAHF4H4 4 84302+
103496407 & % 113 Bt ey KA1 R &R 4 BRETH 7l 2wk a2 (disk scheduling) 3%
Bk
(@) (3%) &M SCAN RH %> MR MIBFEIT?(FIHKE 8430210396~

407 &, 113 & sk $L80RA)
(b) (3%) # M circular SCAN R Hik + RIS IRA MG IS BT ?
(¢} (4%) 3R SSTF (shortest service time first) iRH-3% » RIS IRBE LA B4T 2

]

10, (2) 3%) MK~ (AL ok » WA AN FMRALRA Tipdl P 7 (disabling interrupts)
HARUREGERATAELER (synchronization primitives) {3 f& i % & i& #{ Z /f (mutual

-

exclusion)x} 5 ?

(b) %) FaRIEHN AT yshflr RF Shdosk e Pl — 7 FF AT AHRA -
(©) (4%) ik Tip I P Wi, FXEXLEFATIH AR » RBHRA -

D ]
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1. Find the general solution of the differential equation (10 4)

T2
@ = "‘B“leﬂi" [Hint: Exact Form- using integrating factor ¢ (x) =x]
dx Xx©+xy

2. Find the general soluﬁon of the differential equation: y"— 2y’ — 8y = 6™
(5 4

3. The nonhomogeneous system of linear equations AY = B, in which

4= [;1 ll 23] and’ B = [;2:| Find (1) the reduced row echelon form of

augmented matrix[4 | B], (2) the dependent unknowns and independent unknowns,
and (3) the general solutionof AX =3B « (15 4%

[0 -2
4,Let 4 =[[: 3 ], find (1) the cigem:alues and eigenvectors of A, and (2) the

matrix 4% « (10 9

5. Apply Laplace transform to solve the equation, _
Y'(O+4y'(O)+4y=3H(t-2); (0)=0,y'(0)=0,
where H(t) is Heaviside function, (10%)

'6. Find the inverse i.aplace transform for the following function. (10%)
Je*
(s +1)2(s? +25+10) .

7. Apply Laplace transform to find the solution for the following equatiox;s. (10%)
(=22 O+ O+ =3 n
............. 25 (0)~x'()) +3y(1) = 0, o -
eenminnnt(0) = X'(0) = $(0) = 0. )
8. Find the Fourier transform for the following function (10%)
SO =1H{+2)~H(~2),
where H(t) is Heaviside function.

9.. Find the inverse Fourier transform for the follov'\'fing function (10%)
5e"** cos(w) . t
O+ )4+

L]

-




