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1. Let X be a random variable with p.d.f. f(X)I%e_X,XER. What is the value

P(1<|X|<2)?
(A) 1-e* (B) et-e™ (C) 1-e (D) e?-¢3
_ -l<x<1
2. Let X be arandom variable with p.d.f. f(x)=< ,./1_x2 . Then what is the
0 elsewhere
cumulative distribution function F(x) for —1<x<1 ?
(A)F(x):lcos‘lxjLl (B)F(x):%(x+1)
T
(C)E(x) = %(x+1) (D) F(x) = Ssinx+=
T
3. Let (X,Y) betwo random variables with joint p.d.f.
k =
fyy (X Y) =1 x1(y—x)! X=0L2,yiy =012 \wpatis the value k2
0 elsewhere
(A) e (B) e (C) e (D) e’
1

T R




.Let (X,Y) be two random variables with joint p.d.f.

2 _ X+y —
foy(X,y)= p*(=p) %y=0L2, . What is the the p.d.f. f (y) of random variable
’ 0 elsewhere
Y ?
(A p'(1-p) (B) p(l-p)’™* (C) p’(1-p) (D) p@-p)’

kxy x=12,4;y=13

.Let (X,Y) betwo random variables with joint p.d.f. f Y) =
(X.Y) betw variabies with Jommt p xy (%) {0 elsewhere

What is the expectation E{%} ?

14 13 15 14
A) — B) — Cc) — D) —
()13 ()14 ()14 ()15
.Let (X,Y) be two random variables with joint p.d.f.
-(-xy+y?)
foy(xy)=1ke 7 — <X, ¥y <o Find the correlation coefficient p,, ?
0 elsewhere
1 1 1 2
A) = B) = C) = D) —
(A) 1 (B) 3 (©) > (D) 3
. Let the cumulative distribution function of random variable X be
0 x<-1
F(x)=<a+bsin™x -1<x<1 . Whatisthevalue a+b?
1 x>1
T+2 T+3 T—2 r-1
A B) — C) — D) —
) 2 B) 3 ©) 2r ©) 3z

iid
.Let (X,Y) betwo random variablesand X,Y ~U(0,1). Find the P(‘é—]{sOB) ?

5 5 5 5
A 3 ®) 5 © 3 ®) <

.Let X,,X,,...,X, bearandom sample from a distribution with mean x and variance o>.
Consider the second differences

Z,=X,,-2X,

j+1

+ X, j=12,...,n-2
n-2
Compute the variance of the average, ZZ ;/(n—2), of the second differences.

j=1

(A) 4c/(n—2) (B) 65/(n—2) (C) 45?/(n—2)? (D) 652 /(n—2)?
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10. If X isthe mean of a random sample of size n from a normal distribution with mean

and variance 100, find n sothat Pr(xz—-5< X < u+5)=0.954.
(A) 15 (B) 16 (C) 17 (D) 18

11. Let Y, and Y, be statistics that have a trinomial distribution with parameters n, 6,,and 6,.
Here 6, and 6, are observed values of the random variables ®, and ®,, which have a
Dirichlet distribution with known parameters «;, «,,and «,. Determine the conditional

meansE(®, | y;,Y,).

(A) — T4 () — 1%
N+a, +a, +a, N+a, +a, +a,
C) — 2 x(ay+a,) D) —%2—x(a, +a,)
Yi+Y,

1 + y2
12. Let X,,X,,...,X, denote a random sample of size n>2 from a distribution with p.d.f.

f(x;0) =" =exp(@Inx—Inx+Inh), 0<x<1,
=0 elsewhere
Determine the Rao-Cramer lower bound.
(A) 6%/n (B) 6%/n? (C) n*/0 (D) n*/6?

13. Let X. denote the mean of a random sample of size n from a distribution that has
p.d.f. f(X)=e,0< X<, zero elsewhere. Determine the m.g.f M(t;n) of Y, = Jﬁ(xn -1).

(A) [ —(t//n)e’" "1™, t<n? B) [e"" — (/e "1™, t<n
(C) [et/«/ﬁ_(t/\/ﬁ)et/«/ﬁ]—n, t<n? (D) [et/ﬁ_(t/\/ﬁ)et/ﬁ]—n’ t<\/ﬁ

u o x
€ H , x=012,..., zero elsewhere. Find the value of 4 sothat x=1 isthe

14. Let f(x)=
unigue mode; thatis, f(0)<f(@) and f(Q) > f(2)>f(3)>...
(A) 3.96 (B) 2.05 (C)1.78 (D) 0.43

15. Let X, X, be arandom sample of size n=2 from a Poisson distribution with mean z . If

Pr(X,+X,=3)= (%)e‘4 , compute Pr(X,=2,X,=4).

257 207 257 257
A B C
(A) 24 ®) 48 © 72 (©) 144
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1. EXL4kdin- BT hs g A8 F e % 2 X F 2R sodie(pddi f(X),x=1,23,4,5,
6> Rl e R

91

(A) X chT aiE 5 3 (B) X ¢h (C) EO®) % =

;ﬂﬁ”a—

1 2
(D) f(X)—6— (E) [E(X)] 7—«*%
2. BT AT s e s F T 2 A R A?
2 ‘—;—%A\ﬁ_jaggﬁ%:«t@ﬁaﬁqi—%fr
N R R
i~ Poisson 4 fie il 3ol € R ik
TRV EAfOT EN A RS Lt A pe

(A) 7 ~¢ (B) 7 ~p € e -p (D) e ~~ (B) p ~~
3 TAEEWMA Y BN L EER I A
F1eH 6 fd 4 PoEME 2 I g
AFR 125 22 33 15
BE¥ K 77 38 45 27

FlR*F I LOFRRGEIS S TEREMAER 1A hh

FE?

(A) * = Apeenp d B 5 (4x2)-1=7
(B) + = Afeinp d B 5 (4x2)-2=6
(C) > ppempd B 5 (4-1)x(2-1)=3

(D) # 2 52t B % (125-77)
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2 2 2
+(22—38) +(33—45) +(15—27)
101 30 39 21
125—77j2+(22—38)2+(33—45 2 15—27)2
101 30 39 21
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5 & F - B A fean- fEH L # Sfi(moment generating function, mgf) 5= M'(0) = @

& |

# 14 ses M) =2

Hgiigsw

a a a—i—l
(A) ) (B) 7

a(a+1)
/12

ala—1+1)

(D) pE

(E)

I ERE (F44 % %20 %)
Bk S R X, X, X,,n>1 5 > ® k& & (independent and identically
eke‘g

distributed ) » H A fF 2 55 £ 5 % A Sk A »keNU{0} > 279 9>05 %iE - 4

X R R IR BB A T F\:%E(%ié‘fiﬁi B EBIET - F )
() T % Z xR SHL P2

k=1
(b) £60=03 > Pl EH= Z 2 %P

k=1

(€) ¢ 4vn=20 03 (0)? 2 & » 2 F(O,k) 5 (a)? "Es R UBccn 48 A 1 Sl o £ 4 43n
AFE@OK) 2T mE (e dhT ~iE) 4o

k F@K) | kK F@OK | kK F@OK | k F@Ok | kK F(@k)
1 00174 | 4 02851 | 7 07440 |10 0.9574 |13 0.9964
2 00620 | 5 04457 | 8 08472 |11 09799 |14 0.9986
3 01512 | 6 06063 | 9 09161 |12 0.9912 |15 0.9995

L m®BEXRH,:0,=03>%> BExkH, :0,=04>% a=0.05> 7 UMP (uniformly most
powerful ) S#c i @ ?

(d) 7 203238 > H F A fiche™
0,0000011,1,12110,00,0,2,0,0,1,
2 L_(C)m'F - ’}%px%’i{-)\H ‘\‘JIFF'Q'H (?

(e) () ixiEt™ » gz Emiw?

IF g A




R [ i () E R [
v X 0
EEH, @ ———p o]0 — @@
\N2me n
. Oke™’ 3
;I[,ev ‘_)_( H —_
% H, @ X 0]©); 200 @G
kK ~—n6O X.
(n@)kle e JZ:; j D@ ©10)
) N+ u
0
0.3 @ o'e " o) @6
n“k!
0.3 ® 0.4 @0 I1 @06
20
1 if > x,>8,
j=1
R 20
(X, Xy -0.1028 if > x;=8, ol0le)
j=1
0 otherwise.
20
1 if >'x;>9,
j=1
20
(X, Xp e —0.0339 if > x;=9, DR®
j=1
0 otherwise.
20
1 if > x;>10,
j=1
20
(X, Xy, -0.1791 if > x, =10, DG
j=1
0 otherwise.
20
1 if > x;>11,
j=1
20
V(X Xy —0.0299 if > x; =11, DO
j=1
0 otherwise.
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Bl V|V V B8 Vv V|V

B2 V|V Vv B9 V V|V

B3 V|V V B10 Vv V|V

B4 V|V Vv B11 V V|V

B5 Vv V|V B12 |V Vv Vv

B6 V V|V B13 |V |V V
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3. T3 B NEAT s3hénseit v H 45357
(A) *T3 BEALF 3 EpnasyBiE] ngimaE
(B) :2fF4EA i pF > g 2T DTy R AL
©) %J\%’Fé%\spﬂhmﬁ EORN2 A BE
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(A) #15 HAZ FF 5 Tddd iz d i
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(D) T4 @dEes ik ¢ S L ock hig 3t
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(A) (B)
Kl | K2 | K3 | K4 | K5 | K6 | K7 KI | K2 | K3 |K4|K5) K6 ) K7
Bl |V |V \' Bl V |V V
B2 V|V v B2 V |V W
B3 ) V V B3 V|V \'
B4 v | v v B4 V|V V
BS V|V B5| V V '
B6 | V v v B6 Vv vV |V
B7| V|V v TV v v
(©) (D)
Kl | K2 | K3 | K4 | K5 | K6 | K7 KI | K2 | K3 | K4 |K5) K6 )| K7
Bl [V |V V Bl | V|V v \'
B2 V|V v B2 V|V \'
B3 V|V vV B3 V|V \Y
B4 V|V V B4 VIV \'
B | V V|V B5S| V V|V
B6 V V|V B6 v V|V
B7 vV Vv 7 v v
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(%= ~43)
1991 # Ramsay *7#F48F BRF N G2 h 40T

(1) 4% (rank) :
n;ix;{égédﬁ*ﬁ N4 (s=12,---,N) > :#35 ndg(i=12,..,n)  #IEEFE 3 mIE
(j=2..m)c $sp£F b fs T, o LhdeT 00

n m

T, = ZZWU y; s=12...N

i=1 j=1

AT % ﬁéi‘j;‘Si#%'?Er“s M g e A

22

i P EXRESTREE IS JER LT E
o ) 0.9 0. )
W, =logit[ p; ™1—logit[ p, *']=In| ——— | —In| ——
j j j 1— pij(75) 1— pij (25)

(75)

PP~ pl A m R R AR A B R 25%F A e s {5 25% M A s R

i=12,...,n , j=12,...m
%’%E’ T, B2 EEF G %ﬂ%gﬁﬁs&ﬁ(rank): r

(2) 5 (Enumerate) :
e bt r g WA A o 7 IS th(quantile s g, s=12,---,N) %
ti S O PR SN = B0 = £

2
L*—l—amcf—mtzme <r)y=—5_,

NEYs 2 R S|
(3) T #i (Smooth) :
Beiv 4 BrE (A i) g0y 0 2 REER ST e 2y (0241) &~ Tt
fFLgimte

Zk(qs %)y:
pu (0) ZW (e)yu N 9
s=1 zk(qsh_ )

Hikb e iy § T A RAT -

6. 7 B Ramsay #3¢ ¢ h Sficenscit 0T 7@ Jﬁﬁxﬁ/pg?

(AYh = PERIE St o (B)h + Rl ¥ st = if
(C)h = PRI S0 (D) h + BB %A w4 o)
3

IV ] 7 RAR




7. T3l g 5 Ramsay #-3¢ £ - 4k 4] logistic IRT #3¢ 7 e i ?
(A) # 2 k3nibz B3R (B) FE3LH+ e S fo 5 POt FE
(C) X5 Pl pF L4 (D) &t * &R
8. HAQ) & q I ER Y LA RES R ?
(A) Chi-square (0, 1) (B) Normal (0, 1)
(C) Beta (0, 1) (D) Gamma(0, 1)
9. T e & g & 1F 5 Prandick(e) ?
1 if Juj<1 1-u?) if |u|sl
A) klu)= B) k
(A) k(u) {O otherwise (B) klu)= { 0 otherwise
u’ exp(l-u?) if Ju<1
C) k(u)= -— - D) k
©) (u) exp{ 2} Pt=e ©) ( ) { 0 otherwise
10.7 7w % 5 Ramsay #i-3% 2 4% 2 ?
(A) # B H 3 M ER (B) #* & Btipx BX
(C) L} plsk P 2] (D) # 2241
(%2410

TR R R e g b F o AN F o v B R 11423 % 1548 ¢

PR R A B VRO AT TR e A BT e 50 .

f b = 1 (local independence )&3% % :#348 & B IZ# (item response theory){- %

o ¥04
t3g w50 (latent class model) i€ & B3k - 28 - BFRR FEGITE A K
et /R,—,‘—’,?Kﬁsw\,}, %w/? rigaé , vg r} ﬁmiﬁ-n? o T t_Ll’é’}};EIJ‘%E

Qﬁﬁiaﬂ’u}!ﬁﬁﬁﬁﬁﬁﬁ:mﬁtﬁgogﬁ,4&pzigk

11,7 70835 B2 305 JuIn s A 3000 = M2k cho 9

(A) P(U;,U,|0)=PU,|0)PU |0 (B) P(6U;,U;)=P(U,|0)PU|6)
(C) PU;,U;)=PU;)PU;) (D)PMUUJ@=PWMJH4UJ
TAMBRIG B G T AR R R R R
(A) 1Rl (B) s Uripla
(C) & R Rl (D) % B [ipl=
13.7F ARSI R T T 5 0 b TS T B A R IUb R ?
(A) #FHP %5 (B) ok | iy
(C) = is4Lp 3 FHEMRZ (D) % iTF HEEE A
4

ll_fl’?

AL




14.46 b b 302 Bty 1RG5 B T IV R 2R 01 T 0B LR 7

A) 7 (B) G*
C) t (D) Q
154n % 7§ H 4R T F 3k 040 R AR TS 0 PR T LR B S 7
(A) & #&H5 (B) R &3%A 44 H5
(C) % mF st (D) 35 iz

(% z 1)
P g 2 anRtE s R LY ¢ TR B ITER 45T & ¢ ghlidi 2 2 Birnbaum

sz i P(6)=c+(1-¢) L

oG ( Birnbaum’s three parameter model ) > 3§ 1|

FHcd S (test characteristic curve) » pt#7 3 2 kg I chd RAcT Bl o it A B % 0 v E R
16 413 % 20 47

Item a; B C;
1 A4 -.50 A
2 .6 -.25 2
3 .6 25 2
4 4 .50 !
Test Characteristic Curve

40

35

30

25

20

15 r

10 F

05

0.0

-4.0 -3.0 -2.0 -1.0 0.0 10 20 3.0 4.0
Ability

16. it # @ 6, =1pF > PIH Pl g F ~ fic (true score) ) &

(A) .69 (B) 1.29 (C)2.71 (D)3.71
173kt @5 0 Bil 4 B0, >—o > PIHRIR LT 28N 5
(A) 40 (B) .60 (C) .80 (D) 1.00
183:38h @ 2 v Bit O, >0 PIEPIRDE R A
(A) 3.40 (B) 3.50 (C) 3.60 (D) 3.70
5

IV ] 7 RAR




19.%%%3 - RT3 4 Sk (item information function) @ 2 0 K GOy %L B X 34

£ (maximum information) » B 8, &5 @ ?

(A) <= -50 (B) =>+2.00 (C) +]»+ -50 (D) -]-»+ -1.00
204 i 4 O=0 RIEE @Y Avi- HAHFHFRF ?

(A) % 14g (B) ¥ 24 (©) %34 (D) % 44

(%1 +48)
MR R A Y SN O R N G v % 21403 % 234 ¢

- R REESIT A A BEIAS 5 B BNALE R SR K
SZ (common factor variance)~ 4% % 2 # S2 » (specific factor variance)frzf-2 % £
#SZ (error variance) o 14154 2] 15 ch% B dc > $T 1 R for B OB % F %

< m%}’gé o

214995+ b e B dicA B ehpElh o T AR E T R LA TR D
852 S:+SS2 SSZ Ssz
(A) p (B) 1- 2 : ©) Sg (D) Szp
2P R A BRI THRET Y AT R ?
Sz SZ Ssz +Sez SZ +SZ
(W) 1-3% ® 1-¢; © =t (@) S

23. Bk FE RIS enE B R 800 PIT At K B A D
(A) F%iRIS DA % R B ib LR R et 5] 2r 2 2 .80

(B) #ZRlZk s b %R Bib AR oot SO B 64
(C) szl a2 % R fcib 3% & o 5 4 .36
(D) %1 Cronbach a % 3% A& » B Cronbach « % % > .80

S EBEH (rE- o FH2% 0 2 24%)
24 1 = i g4 & (pathfinder) & ip| % 3= 8 7 0 T Sl Akl @ ?{ﬁ FE?
(A) 12 4p M g 7 T AaerE (proximity matrix)
(B) &% st B gy e 47 (path analysis) & 4 47 3 4L
(C) ¥ JE ¥ & gh(node)2. A e e (P4 A BE 1%
(D) i * »t = 23+ 4 (dichotomous) s 4 F L
25.J. D. Novak # 1 #£ £ Hf Bl (concept mapping ) 2- = i > B> & H Rl chfeat - 7 7P 4 B 5
I FE?
(A) MAZ B g2 B 2w 41
B) 737 L+ (rovice) it
(C) Bt » H3F4 g P 2. —
(D) richex Bip(crosslinking) g % » 2 7 H AR =K -

T AR




26.— fj:\iE‘J,"iéF»Q—ET" 7 'li—rmf"%# PR 0 SR E BT AR ik TR ?

(A) P o fhr ot foeh (B) F1#rc & p ek
(C) P o 2 SFRIR (D) Roacrcrt # % sl et
271 >0 B LA Wit > R “a ;;_
(A) 5 B e B ELF I (B)F LB A An ¥ 5 B fried 2 4§k

(OB 4 ¥ 25 B ¥ fm Lep ¥ 8 (D)5 B 14 K7 vl /e cniss o 45 Al

2EAEFTPLH 0 - £ DLAL LY SRR L RN
BH R A AR E ﬁﬁfmﬁk— AT s 8 Y 6 1 7

(Ao (B)& 42 A
(C)45 & 2R (D)t 2

29. 5 IR PIERZ TR A 084 TEEL10 TEfs 750 ¢ o | P eaplsk 4 5 70 & > f
T A~ E BRI P 495965 K R TN N R A Bk 9

(A)S7< ] P énE § A~ = 73 (B)66="| p chE § » #=< 74
(C)62='| ¥ cnE § A #c= 78 D) 71 /| P i A= 79
focih S PRRIF RIS A AT 0 T IR B £ R ORISR i 2
(A & 4715 (B)*= & 4p #

C)33 B 471k (D)%) & 1

BLAMEE Y U RE SRR P R RN B0 R AT PRBRN FERS U
Poaoaifhk o kfi—:”fg”i— ﬁ;\gf; SR A -

(A) E 7% (B) =&tk >

(C) L&th% (D) Frdeth >
S2HEF b PR R R FF e Y AR g R A5 WA PA

(M”ﬁﬁ”%w (&ﬁ@%.%é

(C)imseh P 4L (D)% M35 R B
%M%Lﬁiiéiﬁﬁﬁiaiﬁi@@ﬁﬁJ’&ﬁgwwwﬂ@ﬁggiﬁ?

(A)F 1738 (B)# =L

(C)fz=E (DES =
AT e ARG E s TERYE

(A)BIFE & frirlsk (B) & =1+ b2k

(C)F ¥ & 4B 7| % (D)%< 44 Rl5%

DEH FFMF BRmeh 2 RS ATR PRIBR TG R ARFAPTER SRR
#ﬁmﬁﬁ’T’@*“JEﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁ?
(AR A B3 Gt EalBA R FAMERT > Zh P g Ko
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(AX=T+E
(B)X=T-E
(CE=X-E
(D)T £ E4phE %28 O
(E)X & Tipht %28 O
J7Ap2 T o T FbRGE &% T4 1 g A F R (artificial dichotomous data) sizk & &
17 ?
(A) gender in binary coding
(B) temperature in Celsius
(C) weight in kilograms
(D) below poverty or not
(E) ordinal Likert scale

AN =2 ¢ o Rl R o, TRR R 0 r, BIEA BRI ap i

IFllr-ZZ
Vel > “TIUR,fEE 2
(A) Correction for attenuation
(B) Cronbach alpha
(C) KR-20 coefficient
(D) Standard error of measurement
(E) Spearman-Brown Reliability

9. TR~ BRI TRE T BAER ) R F 2 E A B 3509
(A) WAIS-III
(B) WPPSI-R
(C) Stanford-Binet Scale
(D) Raven Progressive Matrices
(E) Peabody Picture Vocabulary Test
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(D) @& 7 &%
(E) »ch {5
42. R ER2FBEFHFLR € (NCTM) 1995 & 7 d e 2 F 108 > #F =8 ihff
WA R F A ATF o FRT AR g R L T AT | e ?
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43. R T AvR-sE g & THE Y p 3k (journals) g ?
(A) 7%
(B) » 4
(C) &%
(D) 5z
(E) »c
44. R T rvR- sF A & T (53R | (performance) e ?
(A) T5
(B) #4z
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(E) &
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1. The following procedure Tracel take one integer as input and returns a integer r. The
following procedure Trace?2 take one integer as input and returns a integer p. The call
Tracel(6) returnr = (10%)(Z a2 FRE R LEL g% g - EE A

Procedure Tracel1(n)

{
if nis equal to O then return 1;
else

m <—Tracel(n-1);
r <—Trace2(n)+m;

returnr

}

Procedure Trace2(f)

{

if fis equal to 1 then return 1,
Else

p <— f*Trace2(f-1),

returnp ;

2. 3% 78 ¥ ~ Hashtable with chaining. The hashtable has 9 buckets numbered from 0 to 8,
and the hashing function is H(x)=(x +3)% 9.

15, 30, 12, 64, 87, 21, 32, 25, 68, 77,48, 2,90 (10%)

3. Please print the output of the following C program. (10%)

#include <stdio.h>
#define min(X, Y) ((X) < (Y) ? (X) : (Y))
main()
{
int A=3, B=11, C=4;
C=min(min(A++, B++), C++);
printf(“\n (A, B, C)=(%d, %d, %d) \n”,A, B, C);
¥
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4. FRUTRENZAFEES R Ceft=_ (%)
#include <stdio.h>
int main()
{
int left=1, right=1;
left = right = 2 *(1 + right++);
printf("left= %d\n", left);

S, R TRESMZAFRESP toum= _ (5%)

#include <stdio.h>
int main()
{

int x, y, sum=0;

for(x=1; x<10; x++)

for(y=0; y<x; y++)
sum ++;

printf("sum= %d\n",sum);

}
6. BT gENH T 131?1 2% sum= (5%) ; al0]= (5%)
#include <stdio.h>
main()
{

int 1,j,sum=0;
int temp;
int a[5]={5, 1, 4, 2, 3};
for(i=1; 1<5; 1++)
{
for(j=1; j<=5-1; ++)
{
if(alj>ali+11)
{

PR




temp=a[Jl;

a[jl=al+11;

a[j+1]=temp;
}

]
for(1=0;1<5;1++) sum+= a[i];
printf("sum=%d ", sum);

printf("a[0]=%d\n", a[0]);

= EHRE(F A 5% 0 £ 50%)
48 22— ! The Kruskal’s algorithm(w & 1~3 4%)
Given an undirected connected Graphic G with n nodes and G’s edge set E. Each edge has a weight

value. Below is the Kruskal’s algorithm for finding the minimum cost spanning tree, please fill the
Block A, Block B and Block C.

T =0,
while (T contains less than n — 1 edges) && (E not empty)) {
choose an edge (v,w) from E of lowest cost;

| Block A l;
if ((v,w)] Block B |)add (v,w) to T;
else discard (v,w);

}
if (T contains fewer than| Block C |) cout << "no spanning tree" << endl;

1. Please select the correct command for Black A:
(A) delete (v,w) from E
(B) delete (v,w) from T
(C) copy (v,w) fromEto T
(D) move (v,w) fromEto T

2. Please select the correct command for Black B:
(A)cancreateacycleinT
(B) can not create acycle in T
(C) is the minimum cost in T
(D) can not create a cycle in E

ST AT




3. Please select the correct command for Black C:
(A) n-1 edges
(B) n edges
(C) n+1 edges
(D)1

4. Given 5 nodes A, B, C, D and E. The weight of these nodes are Wa=3, Wg=4, Wc=8, Wp=9, and
We= 12. Please use Huffman algorithm to construct a binary tree with the minimal weighted
external path. What is the weighted external path length ?

(A) 69
(B) 79
(C) 59
(D) 89

5. BEF 1-2~3 4w BHF i —= B A W5 d 32 (Stack) ~ 7 7| (quene) ~ &2 g # i¥ 7| (deque)
GBI AR EF 5T a0
(A) (14,1,24)
(B) (12,2,24)
(C) (24,141)
(D) (10,12,14)

6. K%548 > T 7| F# A5 d 3 dp(Stack)ie TR A TR R el 5 7
(A) (1234)
(B) (2134)
(C) (3214)
(D) (4123)

7. Which of the following sorting algorithms are in the worst case complexity@(nz) , Where n is
the number of input data ?
(A) selection sort
(B) heap sort
(C) shell sort
(D) quick sort
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8. What is the number edges in a binary tree with n nodes ?
(A)n-1
(B) n/2
(C)n+1
(D) n

9. §- Bz LA A BER A (1 1) rin £ 6447 A (3>3) inimut £_676 473 R
(14 14) izt S 0 25 it heh g % o
(A) 852
(B) 951
(C) 753
(D) 654

10. Given the postfix representation of an expression abcd+*-ef/+ > where a,b,c,d,e, and f are
operands. Find the prefix representation of the expression.

(A) (at+b*c-d)+(e/f)
(B) +-a*b+cd/ef

(C) -*+abcd+/ef

(D) (a-(b*(c+d)))+(eff)
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. Discuss the convergence or divergence of the infinite series Z
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M A PR
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B ARE(F AL 5% 0 £ 20%)

fx)=x""> f(x)=( ) o (5%)

, W _ ) .
W+Inw=st - j\asat ( ) (5%)
o &Z(?sz) reacE R s ( )e (5%)
%
H sec> 0dOdr = ( Yo (5%)
07,

BB (KA 10% 0 £ 40%)

o) (_1)(i+1)

» 1f the infinite series
i=1 I

converges, then find the sum of the whole series. (10%)

. Use the concept of Riemann integral to computer the values of hmzL . (10%)
CRERNY Ry =X oy =X TR PRy =1 5 SHLRTERE )k R g A
2 (10%)
ez N iy +i=at =02 z=%r‘b Ttk e i dog ALY 27 (10%
EHAL(F AL 5% 0 & 40%)
nn
l. #FRlim =7 (5%
TR
A) 0
1
B) -
€
©) 1
(D) e

T AR




X J-xsin t

() 2. % %lim t

X3 X —3 93

dt=2 (5%)

sin 1
3

(A)
sin 3

3

(C) sinl
(D) sin 3

(B)

() aEfo=]ledt -2 6w

e)(

(A) 2e% —2e

eX

B) 2e° —e

eX

©) e —2e

eX

D) e —e

B

() 4 ®{a) sasEs 'anz(n2—16)(§)” > @ fomax{a,[n=1,2,3}=2 (5%)

©) =

D =

7 2 in? X’ ’ N )
() 5 £ EKR=[>V1-Ksin’tt E'J#%l}ﬂﬁ+ézla s E L7 (5%)
(A) 32E(0.6)
(B) 40E(0.6)
(C) 327E(0.8)
(D) 407E(0.8)
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() 6 <HERr=1+sin0 £P=(,0)2 >R kTR % & 502 (5%)

T
A) 15

7
(B) 3

T
) =
©) 3
T
D) =
(D) 1
( ) 7. % (=55 >0 534 Sk linslf(x):oo s BT 7
(A) {f(0:0<x<1} 3 B &
B) {f():-1<x<5} 33 h &
(©) f &(-1,1) 5 323 & § (uniformly continuous)
(D) &*e>0 > E!'Jlxirrslf(x—g):oo
=X £ llnX PR 0
( ) 8 @i&j\.[oﬁdx\@_? (5%)
(A) -
T
B) =
(B) 1

2

T
© =

(D) o«
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1. (1)#® 3} #8 B 73 P~ (sequential access file) 7 (5%)
(2)r- #2 95 & 75 P~ (sequential access file)¥? 5g #% 5 B~ (random access file)sHZ £ 2 (5%)
Q) AL AR gL Y P 0 T Ay IR A BB SRR T PR T (%)
DA e LB RT 2 (5%)

2. Please explain the CSMA/CD technique. (10%)

3. Design a 1-bit subtraction circuit. This circuit takes three inputs — two binary digits a and b and a
borrow digit from the previous column. The circuit has two outputs — the difference (a-b),
including the borrow, and a new borrow digit that propagates to the next column. Create the truth
table and build the circuit. This circuit can be used to build N-bits subtraction circuits. (10%)

I EH(F R S% 0 £ 60%)
( ) 1.Java io3F#f %] (Class) € & & F ¥ (implement)— 4 4p e & fL 97 % (method )e
RN AT (5%)
(A) interface.
(B) Inheritance.
(C) Polymorphism.
(D) Encapsulation.
(E) None of the above.

( ) 2. ¥%& 7 Graph t 34 {7 breadth-first search - 3j-F* * i f& data structure § ¥ Graph &
=7 (5%)
(A) Stack
(B) Queue
(C) Binary search tree
(D) Hash table
(E) Heap
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) 3. F-RFFEFCA ISP HERIATE- BRI LAIE > FRERE B
F O FE o R3%ARN Y P 48 data structure B S 5% 2 (5%)
(A) Stack
(B) Queue
(C) Binary search tree
(D) Hash table
(E) Heap

) 4. F& Y B A% (infix expression) # 5 {8 B 4 51 3% (prefix expression ) » i #*
» #8 data structure B 5 5% 7 (5%)
(A) Stack
(B) Queue
(C) Binary search tree
(D) Hash table
(E) Heap

) 5. MR 2 B - EERNVI- TR SP D (5%)
(A) INF
(B) 2NF
(C) 3NF
(D) 4NF

) 6. f access ¥ ¥i &3l E 2 4kit T 51]??% 23?2 (5%)
(A) 4oidp TrE— 251 & access §EREZ - B
(B) z3lev i - B& 3 BH

) T MBSk RE LT ARE 2 (5%)
(A) &4
(B) #ix
(C) i %3l
(D) F# £

) 8. F A@2)imE 5 680 AGS, )iz E 5 84 A(1,5) i E 5 20 P AR4)ehiz g A
= 7 1’?’4}5‘ ?  (5%)
(A) 42
(B) 38
(C) 36
(D) 32
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( ) 9. Assume that the average disk access time is 10ms, and the DRAM access time is 5ns,
10% of memory accesses are writes. What will be the approximate memory access time
of a virtual memory system if a write-through policy is used and miss rate is 0% ? (5%)

( ) 11

(A) 10ms
(B) 5ms
(C) 10ns
(D) 5ns

. 4v% 3 10000 i nodes, #* 77 binary searchtree”&F % % 7 (5%)

(A) 12
(B) 13
(C) 14
(D) 15

Simplify the following functions to get the equivalent equation by using the minimum
number of input symbols : F=I1 (4> 12>1>5>13>9-6°14) - (5%)

(A) F=BD+CD

(8) F=BD+CD

(c) F=(C+D)(B+D)

(p) F=(A+D)(B+D)

S TR P BET R B XY v et > TAIEA R FLA?  (5%)
A
B R
AND ——X
NOT
_[—j )
NoT |— [ |
HAND ¥
MAND
(A) X=A®B
(B) Y=AB’+A’B
(C) X=A-B

(D) Y=(A+B)(A’+B’)
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