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(1) When the cake is removed from an oven, its temperature is measured at 300°F.
One minute later the temperature is 185°F.
(a) Write down the differential equation with boundary condition. (5%)
(b) How long will it take for the cake to cool off to a room temperature of 70°F.

(10%)
(2) Given the differential equation 2xy” -3y - (3x +ax’y’ - 2ay)y'=0,
(a) Choose a constant « so that the differential equation is exact. (5%)
(b) Find a potential function and obtain the general solution. (10%)
(3) Find the Laplace transform by the definition L(f) = [ : f(He st dt.
(@) L(t?) (5%)
(b) L(tcost) : (5%)

@DIf f(t)=—1+ fotf(t —a)e 3%daq, find f(t) by Laplace Transform. (10%)

(5) Find the Fourier series for the periodic function
1, for —7<x<0
flx)=<1 for OLx<x (15%)
f(x+2r)

T _ao >
(6) If the Fourier transform of £(¢) = is F(w)=—e 1l find the Fourier
a

2

5e4ll
transform of o(f)= ————. 10%
&) t’ —4t+13 i
27 =]
(7HIs A=|0 -1 2| diagonalizable? Why? (10%)
0 0 -1
S R
®)Let A=|1 2 1], forxeR.
| e ¢
(a) Find the inverse matrix of A; A™'=? (10%)

(b) Find the determinant of A~ ; det( A~ )=? (5%)
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(a) HRA | B ATEP 2 ORBEATEZEIBLER?G )

(b) Bk =4 » RBE M3 Fo3 2 | B AT R 2 HBETE - (5 D)

2

(@) 1748 #r Fl 4 #x & (odd parity check) ? 4 3§ 4% ) fi #& & (even parity check) 2 (2 %")

(b) X398 B) Ltk & (parity check)$i /% 8 #5 4 & (Hamming code check) /48R ERE N LS E B £ R ?
2 %)

(c) #3R 8 A 1110101 > RI4RAFRAMKE - BEMRE - RABREZHE ST F BT 726 2)

3.
(@) 13REH K a97% & K (postfix) 7 2 #)

(b) XE &+ E X (infix) A+BXC 4E B X - 4 &)
() REEPEXA+B)X(C-D)HEEKX - (4 o)

4.

(a) OSI (Open Systems Interconnection) % £ 4 &l b 2 ¥ 3 & & #% & 493 /& (network layer) » RE 4 K&
RO P XL AL - (6%)

(b) RELW@HBEHEELIFE -4 o)

S
(a) 138 F 48 % (subnet) ? (5 %°)
(b) %o #% — 18 Class B #83& 150.150.x.x $] & 11 18 F 8% ? X F 42 3 % (subnet mask) 4T ? (5 %)

6.

TR+ &% ) Monte Carlo Method) & E R ey #H R HH k> A MG E BARARLITEA K
ARRE RELT ' BEKFELX—EH fHEH KRMATHYE f R —EAHEM - EFELEERK
W R g ERY g A EBRHINHE  AE¥REMVZIBHETER » B —(@)HF -
RUEBARHSHEBIAE  HEASVELE f NARERUSNAEOE T RE BRI EFE
LR E g @M BPIF S BMROELE - RPTERAEBFERAAE o £ETH—MAFEH ]
HEAE - WEHeERBEEN T @ 1/4 0 BHNE /4B —O)FT7) BMTER—EBAERA 1 &
EFMAF QL /4 B - B2 0 FHWEESN n ARSI EFHEHRN » BkF m L REHAL
1/4 @AW » 8] = = 4m/n - 3 X pseudo-code HAE(TA FE LR XEZT Kk TR FBE ) #Hillkn
Z AR T R - (10 2)
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BERA—BALEZREPTE 100 A TR - SAESGRBATREZEEAT 80 ek » mAMFEL
R REREEF K ot 4 127 &R o RA A Amdahl’s Law 380 ik F ik BAEH AL E R ?
(10 %)

8.

(a) 173§ CPU % % #(CPU-bound)#y 22 4 ? (5 %")

(b) #Hk#2(scheduling)®m 5 » AfTE& % CPU EH£ A M /O FEH A (/O-bound)ty 27k ¥ E & 7 F
#dh - (S)

9,
FRE 225 ZEXZHB A2 FRAES - (10 2)

#include <stdio.h>

int main(int argc, char *argv([])
{
signed short int x, v =:32767;
X = y+1;
printf (s = %d; oy = 1%d: vl =r3dNnY px v vl

}
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10.
#EH =2 2K %2 RRT T4 (compliable) LHMAT ? % THIFT > BAZRHAT?Z R
SEHERBAT  HRAEG - (10 %)

#include <stdio.h>
#include <math.h>

struct peoint {
Ty ety

e

double dist (point vi, point *vj)

{
static double length = 0;

length += sqrt (pow(vi.x-vj->x,2)+pow (vi.y-vi->y,2));

return length;

int main(int argc, char *argv[])

double length;
point vertex[4] = {{0,0},{0,2},{2,2},(2,0}};

for  (int i.= 0, j.= sizeof(vertex) /sizeot(point); 4 < j; it+)
length = dist(vertex[i], &vertex[(i+1l)%jl):

printf ("length = %g\n",length);

return 0;

= .
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(10%) Consider a continuous-time complex exponential signal Ce”, where C is
expressed in polar form and a in rectangular form. That is, C=|C| e/ and a=r+jw.

Please express Ce” in rectangular form.

(a) (5%) Please show that why ¢™ can be expressed as (-1)". Note that » is an
integer. (b) (5%) Let the input and output signals of a system be denoted as x(¢)
and y(¢), respectively. If the relation between system input and output is give as
y(O)=tx(1), is y(¢) stable? Also provide your explanation.

-at

(15%) Consider an input signal x(¢) =e “u(t), a>0 and a system impulse

response A(t) = u(t), which are also shown in the "

figure. Please determine the system output using the -

convolution integral.

<

T s e Bt e Aol pr el i e el

. Please represent the

3sinwT sin Wt
; (b) :
2t

following signals in terms of sinc function: (a)

(10%) Let x(t) = 1+sinwyt + 2 cos wyt +cos(2w,t + %) . Please determine the

Fourier coefficients of x(¢).
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6. (15%) —7U¥ifa A BSC HES IR E N T

1-4
FETe)

A 0
4

3. - :‘)

Hob i A, = 0,4, = BBALIH B, = 0,8, =1 p = /3 BEEIRMEE BT

FEAIR G R O HFIHESRE 13, 28 1 BUIRERIE 20 S E R i ¥IEy 2

e

0, HOBEEinym BaViEaTRE 0 AU 0o

7 () (S%)ERAREAFRZE £(Nyquish BUBE R H © (b)(10%)572 87T Tis] &

(Intersymbol interference)E AR R K BRI -

8. (15%)ada 5 BRIRIA BBI(Eye Pattern)f 2 35 J FIR -




