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1'; ,,~til] M-:~ : 
(a), (5%)tttJl.a~ RAM~·tt".~lROM "tc.·ttftff.Jb.:)Jlj ? 
(b),{5%)ttt.VW fft ~1~(Multicore)!lJ.!. ~ ff.J1l~li~~~li ? 

'\ 	 . 

2. 	 (lO%)=If -1W:k1l;i±.Gk • *4'::/f 30 1oo1£r;f$.=If ~t'" ' =If 45 1oo1i.fl:Mi=lf~'" ' ;jf 25 1OO1:tr 

:Mi=lfJf6P~'" ' =If 151oo1:tr J5J ~:Mi=lfi~"'~~'" • =If 20 1oo1:tr J5J ~"=If~"'~Jf6P~'" ' =If 
111OO1:trJ5J~:Mi=lf~"'~Jf6P~""=lf7~1:trJ5J~.=If~"'·~"'&Jf6P~""=lf3.1:t 
r~=If~"'·~~~"'·~~=lfJf6P~"'o.~~~Gkff.J1:tr.#~fft~.? 

3. 	 iE1iiJff.J~*~it$"T,J;)' 7t~ittr..m 'NAND ~mlIiil-r,i11tJJt', -I:!!."T,J;). 7t1::-!t!!.m NOR ~m1I-M

r,J] 1t JJt : 
(a) 	(5%)1tRm NAND ~mll-M-r.pj*'1tJJt-1Wi$'*~it: F=AB+CD+E? 

(b) (5%)~R mNOR ~mlI-M-r,' *1tJJl.-1oo:$"*~;tt : F = AB + CD + E ? 

4. 	 e ~o -fm * ~ (Half Adder) ff.J 1£~1I-M-~~ III jcu III - : 

X -1 '" ~ S=XEBY 
Y: +-jHalf Adder ~ C=XY 

111
~dm~-fm*~~~-M-.~~*~1tJJl.~~ff.J:$"*~;tt~ 
(a) 	(5%) D AEBBEBC 

(b) (5%) E.=A'BC + AB'C 

5. 	 -~!lJ.!. ~ ff.J m~l~'"t.tij 4'-~(Assembly Instruction Set) '. "T ,J;). -'it ~7f:! fij.t~ 4--~(RISC)~;fI 
#~ 4'-~(CI~C) , .::...k~ 0 ~ rtf' : ? 


W~~A~.~~4'-~~sq1lAJ.!.~ff.J~.m~~.~.~? 


(b) 	(5%)A{iiJ7f:! fjj.t~ 4'-~(R1SC)1lAlJ. ~ bC• .$. ~ ~tl mpipeline :ti.f;/lf*'1ttl\t1i1b ? 

6. 	 (a}(5%)~t~ .~~~.J-a~{~;t?(7t~ t1l1~ ;tff.J*5tJF-~) 

~~~••§.jcu~~.;t~.~~~? 

http:1W:k1l;i�.Gk
http:b),{5%)ttt.VW


"
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8. 	 (a)(5%Hiif1!ll 't Jm if *(platfonn)? 

(b)(5%)~1iif Java ur1t.t.f'J*if*~i1;·? 

9. 	 (1O%)Mtif WAN?, 

10. 	 (IO%HiiftJl data mining? 

, , 

\ 
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1. 	 Find the transfer function O(s) =Vc(s)/ V(s) , for the network shown in Figure L 

(10%) 

L R 

Figure 1 

2. 	 Find the transfer function O(s) =Y(s)/ R(s) , for the' following system 
., 

represented in state space. (15%) . 

,[ 0' 1 
X= 0 0 ~. ]x+ [ ~ ]r(t) 

-3 -2 -5 10 

y=[1 0 O]x; 
3. 	 Reduce' the system' shown in Figure 2 to a single tr~sfer ·function 

T(s) = C(s)/ R(s). (10%) 

. ", Figure 2. 

4. 'Find the transfer function, C(s)/ R(s) , for the signal-flow graph- in.Figure 3. 

(15%) 

R(s) C(s) 

'1 
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5. Consider a system shown i'n Fi~re 4 for G(s) =.!. ~d H(s) =3. Let the error 
s 

e(t). is defjned by -e(t) = reO - y(t). 
(i) .Fi~d the 'steady state error e = lime(t) for the unit step 'input 

ss 14"" 

(r(t) =1, t;::= 0). (8%) 

(ii) Find the steady state error e = lime(t) for the unit ramp input
ss 14

1 

(r(t)=t, t::::O).(7%) 

f + 	 .Y 

Figure 4 
6. Consider a unity feedback control system shown m Figure 5 for 

G(s) =' 2k '. 

. . s(s+3)(s+6). ' 


(i) Sketqh the root locus for k > 0 . (8%) 
(ii) Find the breakaway point. (5%) 

, 	 (iii) Determine the gain' k and all pole~ (one real and two conjugate poles) when . 
the system is marginally stable? (7%) 
\. ," 

yr + e I·1 ' .:1..-_G_(S)---I 

J 
Figure'S 

7. The Bode plot of G(s)b. k(s + 2) is plotted in Figure 6. Find the values 
's(s +a)(s +10) 


of k and a? (15%) 

dB 

20 

0.1 10 100 

r 
-20 

-40 -40 dB/decade 

Figure 6 
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1. Figure' 1 shows the source follower amplifier with a currerit ~ource load. Let the reference bias 

sources be lREF =O.4mA, VDD +5Y. All transistors are assumed to be matched (identical) with 

_ 1 W 2 _ .1 
parameters VTN - 0.8V, - J.i.,Pox - O.lmAJV, A- 0.005V .' 

2 L 

(a) Draw. the' small-signal equivalent circuit diagram. (6%) 

(b) Calculate the smalI:.:signal voltage gain. (7%) 

(c) Calculate output resistan«e .. (7%) 

Figure 1 

2. Tl}e common-emitter amplifier with emitter degeneration ·is illustrated in Figure 2 .. 

(a) Calculate the parameters of the transistor: Ic,'g'1l> f R• (9%) 

(b) Calculate the small-signal voltage gain. (7%) 

(c) Calculate input resistance looking'into the base of the transistor. (4%) 

Vcc= 5V 

Rs=0.5kQ 
;. ri 

T '. 

Cc 
~I----'----I 

VBE(on)=0.7V 

Figure 2 

3. Sketch the Bode magnitude and phase plots of the following transfer function. (10%) 

T (s) =100 (~ +1 ) 
s+1000 
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4. For the amplifier depicted in Figure 4, determine (a) the ideal closed-loop voltage gain (i.e., 

assume Aod=OO) (5%), (b) the actual closed-loop voltage gain ifAod=lOO,OOO. (10%) 

Vl · ~ ~~~~~~~....---T----
V" 

t ~~----I 
Figure 4 	 Figure 5 

5. 	(a) A feedback amplifier is connected as shown in Figure 5. Each basic amplifier stage has an 

open loop gain of A =10. The closed-loop gain is Af=lOO. Determine the required feedback 

transfer fun?tion f3. (10%) 

(b) 	 If the gain of each stage increases by 10%, determine the percentage change in' the 

closed-loop vo!tage gain, Af (5%) 

6. 	 The parameters of the transisto~s in Figure 6 are VTN= IV, VTP= -IV, (J.lnCoxJ=200~AlV2, 
r 

(J.lpCoxJ=100~AN2, and An=.-tp=O. The WIL ratios are given in the figure. For.R=lOkQ, determine 

IREFi h h hand h (20%) 

(;5) 

: ! 11 :! 12 

I REP! R 

:V3 

(0;1) 

V-=' 0 V 


Figure 6 


. 

:V4 


(~) 
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'. 

1. (6%' fl~~) rm~~1iJi~*s{fijS~rm£: ' l'"~U*~mtfRJ~IE1it? 
(a) :tl~(stack)~m~.JJ!MU~iAZ!P¥QWW~@](subroutine call ,and return)~fM " 

(b) tfEff:f~Jt!ti~.JJ!~i!N!p¥QWW~IEJ(reeursive call and retum)~1fiU 0 

(c) fT~U(queue):illL:f~mti~.JJiI1'F~Fl~(job seheduling)~1fiIJ 0 


.(d) :mJ(tree)~mti~~FJ¥(Sort)Wmir(set)Z~/T\$ 0 


(e) liI~(graph)~Jt!~~ffiMtfJT' :fjG~~~~(shot1est path) 0 

2. (6%' fl~l!) rm~=7C:mJ(binary tree) T Z*~mt ' l'"~Ufi=IT~f.&ffit: ?, 

(a) ~~ll(level)f.& i ZflJl!Ui(node)1i1~il~f.& 2i ,i ~ 1 0 

(b) ;fi~ll(depth)~ k ' ~U Tfi~fl'jI!Ui~ ~2k -1 0, 

(c) T *' 0 ";B~~ilffiifl'j~~(termina1 node)*,~~~no ' Jl7tSZll(degree)~ti~ 2 a3~1J~~ 

~~ ,~rj no =n2 +1 0n2 

(d) T ~~J¥:mJ(ordered tree) 0 

(e) ::E T~%1i¥.i=7C:mJ(full binary tree)' ~IJ TZJj\mf.&%~=JC:mJ(eomplete.binary tree) 0 

3. (6%' fl~~) r:~IJ~mt!l:mJZlf&mtfi=IT~IE1it? 
(a) B-tree ~-1i m~~f!fl~(m-way search tree) 0 

(b) =JC:mJX:~Jm~=JCf!fl~(~inary search tree) 0 

(c) AVL~tree :illL:f~=7Cf!fl~ 0 

(d) T~2~3-4:mJ(2-3-4tree)1i§J.nlWlrp~~· ~Ij TZil*rW11l~Llog2nJ+l 
(e) ::E T~*f.f~ 5 Z B :mJ(B-tree oforder 5)Jl;!tf.Wj1l~ 4 ' ~rj T Zil9f1'j~ti~El~ 

27 0 

4. (6% ~ fl~~) "'fJu~mti~iJ~S~*~mt1i=IT~IE1it? 
(a) 1Il~a3*7f\1J'A'E1f~~§~M8W(adjaceney matrix) , ~§~*JU(adjaeeney list) , ~§~ 

~JC*JU(adjaeeney.multilist)~M1:JA 0 

(b) ~§~j€I~!jnU~g~~Wl1~jIifI(sparse matrix) Q 

(c) ~Jt!~§~j€jlifIZ~~.$~Fs~fl~Jj£~O(nlogn) 0 

(d) 1~Jt!~§~j€jlifIZ~.$~FJjf!m1l~O(n) 0 

(e)~-~'~~IDPIT~~~f§~~~~ ~[111J 

mailto:tl~(stack)~m~.JJ!MU~iAZ!P�QWW~@](subroutine


5. 	 (6%) -r)1U*~mtfPJ;g~~? 
(a) 1ti:f~H~FpJ;(topological sort)~gM~HfB7t*pJ;(partial ordering)i¥Jlmf*1t~*9~lr1*pJ; 

(linear ordering)mmf* ° 

(b) 	1:E-~~$(network)$~1=r1:ti~j3FpJ;Fffgg~i¥J1ti~pJ;)1U(topological order)m~g 

~~1llo 

(c) 	 &~(reflexive)t1mf¥1:E~J~m~If'F~n(activity on vertex network, AOV network) 

Z$ 0, 

(d) 	 ~FiJ§J.i[l[*(acyclic graph)$1Jjf¥1:Elli~pJ;)1U ° 

(e) AOV ~nz§j-%~~ AOE ~n(activity on edge network) , =;gi¥J§i¥J*§!8l ° 

6. 	 (a) (5%) ®~*=7GWZrw-pJ;ffim(preorder traversal)FffffIDJfr'jmM3XpJ;~ A ' B ' D ' 

E ' H ' C ' F ' I ' G ' ffiJ$pJ;(inorder)ffim~ D ' B ' H ' E ' A ' F ' I ' C ' G ' ~N. 

lli~=7GWo 
(b) (5%) f~~*=7GWz$pJ;ffilffl£~ D' B' E' H' A 'F' C, I' G, ffiJ~pJ;(postorder) 
ffitfff£~ D ' H ' E ' B ' F ' I ' G ' C ' A ' ~N!flli~=7GW ° 

7. 	 (10%) *,€i5E n (n > 2 )1i~F$~f)(:(non-zero integers) a1,a2, ... , an ' ftA5E~l&*01Z9 
Ifz(g.reatest common divisor)~~g~~llt n ~IDI)tZl&*lElZ9i)1:(largest positive integer 

that div·idesal'a2 , .. ·,and an without a remainder)of:9U~O: 42,28, 56 Zl&*01ZS1f)(:~ 14 ° 

~j;) pseudo-code I1IGf:EfPJilfm!1t;;i¥Jf~~~~ 1=1 ' ilftj;)~~OSJ~q(recursive call)i¥J1Jtt 

m3ill;m*i~al,a2,···,an l&*01Z9I)tz1J~ ° 

8. 	 (10%) ;E=~f~~l)tz;!t!8lf:g:f)(:~fi}~E1l"B~0-(:g:1)t , 0-(:gl)tz$l&/J\i¥J-1lllE~l)tflIJ 

~l&:.rJ\01:g:~(least common multiple) ° J~/J\01:g:l)tmfUffl:fJ~~IZ9I)t7t~~(prime 

factorization)*i~ , ~,~~ : - , tJ<;lliFff~B~~1Z91)! ; = ' iftFff~~lZ9lfzz$lf3Z1~1Q: 
r' 

(exponent)li*;g*§* ' Fffi~¥Ui¥J*flJltt~E1l"i¥Jl&/J\ili:g:1)( ° f:9U~O : 135 =3
3 

.5 ' 
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2475=3 2 .5 2 .11 ,ytu 135 W2475 Z1&;J\0{:g:1<:~33 .52 ·11=7425 1:E!~c' fl(;fr~~·0 

n (n > 2 ){fmIEIfJ5[al ,az, .. ·,an 0 

~PJ pseudo-code :gJZfl1~it:p.~B;;I¥J*l¥.::ct[ft R mmrQT*1~ a j , a,2' ... ,an 1&;Jv:L}{:g:J5[S3 
n::ct 0 (*Jj!!TIti::r:fmi~Nf1ifjg~ljm~l2SlI<::fr~~I¥J1J::ct**~tf. ; ~m~fi!!.1J::ct~~U~I3~ § 
S3?f.J\QJ 0 ) 

9. (aj (2%) ~JE~r pfT1[J~~MMS31&~~1~rr:l5Jj!!J(all pairs shortest path problem)~W? 
(b) (8%) PJ pseudo-code ~fff~it:p.fffiB;;I¥J~l¥.~fffil=l*mmtfjg~#( pfT1[rn~MMI¥J1& 
m~1~rI=l5JH! JS31J~ 0 

10. (a) (8%) ~flj~qffl Kruskal's method (~m Kruskal's algorit1un)#~Iil=pfT:tr:z~~Jij.IilFJi 
1t~ r fE":®;J\tJ~:fjf J (minimum cost spanning tree) 0 JMJ.i*fU:fj*~it~Ml¥. 0 

(b) (2%) (a)r:f1S3 rfE"fi;J\t.~:fjf J z~~*~fi'iJ? 

11. (a) (8%) PJ pseudo-code ~{ffi'iJ-5'.3f~if7*1¥J~l¥.::ct~if I=l *mmt r~tl<:~Fff7! J (counting. . 
sort) 0 

(b) (2%) r~tf&~Fffr:* J J5Jf'~za~r~5:m~mJ~W? 

12. ~ljmJl ~(Huffman)~JiB;;~m-frm~1[1&;J\tJOfI1f.$Jij.1~(minimal weighted 
external path).Z=7[::fjfo1P1W5t:1f.i:t~fl'jf!Ui(external nodes)1[ 61iJ' ~~~J!!Z1.JO;fl{fi[(weight) 
:5t53U;@: : ql =2,q2 = 3,Q3 =5,Q4 :::;; 7,Qs :::;; 9,Q6 :::;; 13 0 

(a) (7%) $filli~.rtcm(Huffman tree)l¥J~fl¥. '0 

(b) (3 %) 1&;J\1.Jo;flY'}:g~rMH~Z~N(length)~1i'iJ ? 
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1. Obtain the current I in the network shown in Fig. Pl. (20%) 
SO 

+ 

20 

> 
Fig. PI 

2. 	 The switch in Fig. P2 has been in position I for a'long time; it is moved to position 2 at i = O. 

Obtain the expression of i(t) for t> O. (20%). 

-' 
3. In the circuit shown in Fig. P3, find curreI!t Iy• (10%) 

70Q 4SQ
20mH·

1 
lIyti(t)+ 


SO V 
 400 21V1 	 }7V13V10 V 1 
Fig. P2 	 Fig. P3 

4. A lO-mH inductor has current i =:2.0cos5000t A. Obtain the voltage VL. (10%) 

5. 	 Impedances ZI =lOL -36.87°Q and Z2 =20L53.13°Q are in series and carry an effective 

current of 5.0 A. Determine the, complete power information. (15%) 

6. A three-phase, A~C system, with the effective line voltage VBCeff = 100LOoV, has a balanced 

6. -connected load with impedances 10 L. 45· [2. Obtain the line currents and draw the 

voltage-current phasor diagram. (15%) 

7. 	 Find the Y-parameters of the twO"lport network in Fig. P7. (10%) 

II 12 Q 12 
~ 	 ~ 

+ + 

Fig. P7 
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1. 	 Find the complex Fourier series of the periodic function 

1 Jor 0 5. { < '( 


x (t)"; 0 Jor'( 5. t < T 

{ 


x(t+ T) Jorall t 

= t2 S1tl •2. Find the Fourier transform ofJ(t) 	 e

1 "':'10] 	 
3. Let A = [ , 	 (*1!!# 15 51-)-1 4 	 .' 

(1) fmd the determinant~ofA, IAI ==? (5:$}) 

(2) find the eigenvalues and eigenvectors of the matrix A , (5 51-) 

"(3) 	 P is a matrix having the eigenvectors as columns, findP andp- I , then 

diagonalize the matrix A . (5:$}) 


[1 -10] [XI] [ e
t 

] (*1!!# 15 :$})4. Let A = -1 -4 ,X = x ' G = ell ' 
2 

(1) find a fundamental matrix, n(t), for X' == AX, (5 51-) 
" 

(2) find the general solution of X' ==AX +G by matrix methods. (10:$}) 

5. 	 Solve the initial value problem:' y' == 3X2 - Y for x> 0 with y(1) =4. (*1!! 
x 

10 51-) 

6. 	 Find the gen~ral solution of the differential equation: y" - 4y' + 4 y =5e2x • (DO 

NOT use the Laplace transform method) (;f!;..1!! 10 :$}) 

7. 	 Find the general solution of the differential equation: y" - 3y' + 2y == cos(e-X 
). 

~O NOT use the Laplace transform method) (;f!;..1!! 10 :$}) 

. d 	 {2t2, 05.t<28. 	 Fm the Laplace transform of J(t) == 2 (;f!;..1!! 10 51-)
1-t-3t, t'2:.2 

9. 	 Use the Laplace transform method to solve the initial value problem: 
y"- 4y' + 13y == 46(t - 3); yeO) == y'(O) =1, where 6(t) is the Dirac Delta 
function. . (;f!;..1!! 10 :$}) 

0' 

f 
I 
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