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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 2xy3 - 3y - (3x + ax:2y2 - 2ay)y'= 0, 

(a) Choose a constant a 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) = fooo J(t)e - st dt. 

(a) L(t 2
) 	 (5%) 

(b) L( teos t) 	 (5%) 

(4) If J(t)=- l + f: J(t - a)e- 3a da, find J(t) by Laplace Transform. (10%) 

(5) Find the Fourier series for the periodic function 

I, for - 1l' ~ X < 0 

I(x) = 2, for O~x<ll' (15%) 
{
I(x + 21l') 

1
(6) If the Fourier transform of l(t) = --­ is F (OJ) = 1l' e-alml , find the Fourier 

a2 + (2 a 

5e 4 tf 


transform of get) = ---- (10%) 

t 2 

- 4t + 13 

(7) Is A =[~ - : -~l diagonalizable? Why? 	 (10%) 

o o-d 

(8)Lct A=ri ~ [orx E R.J 
(a) Find the inverse matrix of A; A - I =? 	 (10%) 

(b) Find the determinant of A -2 ; det( A - 2 )=? 	 (5%) 
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1. 

.a~••~W#k~n.~~***' 

(a) tst~~ 1 ~*"tt***fa 2 ~*"tt***~£-I-£","? (5 ~) 

(b) -!rIa n=4 ' tst~ ill +3 :fa-3 ~ 1 ~*"tt***fa 2 ~*"tt*** (5 ~)0 

2. 

(a) {of1~ ~ raJ 1iL~~ (odd parity check) ? 1iif1~ ~ raJ 1iL~~ (even parity check)? (2 ~) 

(b) tst~~ raJ1iL~~(parity check)*ilaA'&'~~~(Hamming code check)1±.~*~~~:h J:.~ £-1-£"'" ? 

(2 ~) 

(c) ~~ft.~~ 1110101 ' jltJ;t*Jij~~1iL~~ "~raJ1iL~~ "il~~~~~1JQ~~)JI1~{of ?(6~) 

3. 

(a) 1art~l{J-t\.~1tIt\.(Postfix)? (2~) 

(b) tst~ ill 'f It\.(infix)A+BxC ~1tIt\. 0 (4~) 

(c) t;.t~ ill 'f It\.(A+B) x(C-D)~1tIt\. 0 (4 ~) 

4. 

(a) OSI (Open Systems Interconnection)*~{1-~ 'f ~~ 3 Jt k~lj.~~~~Jt(network layer) , tst~ ill-it't 

Jt ~ 'f :)t..t~lj.fa*:)t..t~ 0 (6~) 

(b) tst~ ill ~~Jt ~ £-I-x.11 0 (4 ~) 

5. 

(a) 1art~ -r ~~(subnet) ? (5 ~) 

(b) ~1ar ;j(f - 1m Class B ~~ 150.l50.x.x t~ ~ 1& 111il-r~~ ? -it-r~~~-,"(subnet mask)~{of ? (5 ~) 

6. 

r 'lM!.1-!l* J (Monte Carlo Method)j~:)Ji1~~#~tt Jf.~i';t;- , tJt~rtM!.1t.ill~l#~tt~~~t\.~ 

~~~l'.~~~:.aa~.I-~ttf~~.'A~~#.fa-.~~"~AA.AaOO* 

~f~~ttg'ffl._~gfflm4~~.I~~.'~.k~m~~~.M~m'~~ -Wffl~ o 

~.~A~~I~M.~tt'~.~I~~1±.f~~ttt~~~~~tt~ttt, ••~~~.~~ 

~~.*J:.g~~.'~~f~.~~~. oA~~~m~.~**OO~.n;~.ill -.~@~1 

~ lft1iL[A) , ~I:.[A] ~ ~•.t1}*~~ n ' ifi1 1/4 [A] ~.M~ nI4(j(a lI1 - (b)ffl ~ ) 0 A~~"t~-1m1!-&~ 1 ~ 

~~m~*~ft~lMOO o •• '~~M!.~.Mn~••~L~m~~~ o .a~m~•• ~1±.~ 
114 00 ~ , M n = 4mln tstJ-1. pseudo-code ~~{of~-t1~*~:f1-t\.1?t 1; " * r ~Vt!?-t!l* J fBHtf.* n0 

~3!i1~.~ ~ t\. (10 ~)0 

mailto:J:.g~~.'~~f~.~~~.oA~~~m~.~**OO~.n;~.ill-.~@~1
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(a) (b) 

IIJ ­

7 . 

• a~-.~~J.~~ffSlOO~*~4 o ~~U.~t**~.~ T 80~~*~,~a~.~ 

~,f~**l!li1t1fJl:t..~!Ja'f~ 41%~4 tl:.-t'j mAmdahl's Law ~B}J *ikS/Jal!~1%::.7~.itJl:t..t-4t ?0 

(10 0"-) 

8. 

(a) 1iiJ~ CPU ~~~(CPU-bound)~.;f? (5 0"-) 

(b) :ft.#~.(scheduling) ~ 1; , ~1iiJr&0- CPU ~~~-!4 1/0 ~~~(1I0-bound)~.;f;Jf'f:j:.t-? tl-~i3! 

Jftb (5 0"-) 

9. 


~1iIll-=-~.~~~ , u.~~.tJf.Jm~1iiJ? t~~BJlJ£tb 0 (10 0"-) 


#include <stdio .h> 

int ma i n (int arg c , c ha r *argv[]) 
{ 

s igned sho r t int x, y = 32767 ; 
x = y+l; 
pr i nt f( "x = %d ; y = %d; y+l = %d\n",x,y,y+ l) ; 



~FJT:"tft~ 
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10. 


~ J.t 1II ;' .1::.~i(.~ , tt~ i(.:Jt. ~"iif ,UH'(compliable)Ji~It~IT ? M- "iif~It~IT ' ~ i(..1::.~ tl:l ~1iiJ ? M-~ 


iid~~~ :fA.IT ' tij-1}i. a}j J1. W 0 (1 0 11--) 


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

st r u c t point 
int x, y; 

} ; 

double dist(point vi , point *v j) 
( 

s tatic doub l e leng th = 0 ; 


length += s qrt(pow(vi .x-vj->x, 2 )'+pow (v i . y-vj - >y,2 )) ; 


re t urn l ength ; 


i n t main(int argc, char *argv[]) 

doub le length ; 

point vertex [4] { {O , O} , {0 ,2 } , {2,2 } , ( 2 , O} } ; 


f o r (int i = 0 , j = sizeof(vertex )/si zeof( po i n t) ; i < j ; i++) 
length = d ist(vertex [i] ,&vertex [(i+l) %j)) ; 

pr i n tf( " length = %g \ n ", length ) ; 

re tu r n 0 ; 
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1. 	 (10%) Consider a continuous-time complex exponential signal CeQ', where Cis 

expressed in polar form and a in rectangular form. That is, C=ICI ej8 and a=r+jwo. 

Please express CeQ1 in rectangular form. 

2. 	 (a) (5%) Please show that why el 7m can be expressed as (-It. Note that n is an 

integer. (b) (5%) Let the input and output signals of a system be denoted as x(t) 

and y(t), respectively. If the relation between system input and output is give as 

y(t)=tx(t) , is y(t) stable? Also provide your explanation. 

3. 	 (15%) Consider an input signal xCI) = e- at u(t), a > 0 and a system impulse 

response h(!) =u(t), which are also shown in the "'" 

figure. Please determine the system output using the ,II----­
convolution integral. 

o 

>f" 

'~ 
o 	 ' 

h(t - rJ 

I '\ , < 0 

, 0 

""-~ 

\ ,>0 

4. 	 (10%) The sinc function is defined as sinc (B) = sin JrB . Please represent the 
JrB 

3 sin wT " (b) sin WIfollowing signals in terms of sinc function: (a) 

w 2m 


5. 	 (l 0%) Let x(t) =1+ sin wat + 2 cos wat + cosC2Waf + Jr ) . Please determine the 
4 

Fourier coefficients ofx(t). 
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6. (15%) 

1 i) 


0, 

! (a) 

8. (1 


