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1. Let X beacontinuousrandom variable. And, f (X) :Le_x/m, —0< X< 0,

627
Which of the followingsisthe distribution of X ?
@ Uniform distribution @ Normal distribution
® Gammadistribution @ Chi-Square distribution

2. Let X beacontinuous random variable. And, f (x) :bi , as<x<b.
Which of the followingsisthevarianceof X ?
2 2
o ath o b-a (b-a) ® (a+b)
2 2 12 12
2°x*

3.Let X beacontinuous random variable. And, f(x)= e, 0<Xx<ow.

Which of the followingsisthe expected value of X ?

O] S @ 1 ® 1 @ S
4 4 2 2
. . 1 V —X/2
4.Let X beacontinuousrandom variable. And, f(X)=——"->x?€"", 0<X<o.
r(5/2)2
Which of the followingsisthevarianceof X ?
5
®10 @25 ®5 ® >
. : 10%e™
5.Let X beacontinuous random variable. And, f(x)= , x=0,1,2, ...

Which of the followingsisthe distribution of X ?
@ Poisson distribution @ Exponential distribution

® Geometric distribution @ Gammadistribution




6.Determinethe constant ¢ sothat f(x) =cx(3—x)*, 0< x< 3, zero elsewhere, isap.d.f.
09 ol g1 12
243 243 256 256

7.Find the probability that the range of a random sample of size 4 from the uniform

distribution having the p.d.f. f(x) =1, 0< x<1, zero elsewhere, isless than %

3 65 o1

@ 1 @ = >
16 16 16 16

8. Two numbers are selected at random from the interval (0, 1). If these values are uniformly
and independently distributed, compute the probability that the three resulting line
segments, by cutting the interval at the numbers, can form atriangle.

ol ol ol et
4 8 16 32

9.Let X denotethe mean of arandom sample of size n from adistribution that has mean
1 andvariance o”=10.Find n so that the probability is approximately 0.954 that the
randominterval (X — % X + %) includes 4.
® 144 @ 160 ® 173 @ 189

10.Let X and Y bethe means of two independent random sample, each of size n, from
the respective distributions N(z,,0%) and N(u,,c?), where the common variance is

known. Find n suchthat Pr(X —Y —o/5< s, — 1, < X =Y +o/5) = 0.90
©120 @136 ®158 @174

11. Let (X,Y) betwo random variableswith joint p.d.f.

2 —A(X+Yy)
foo(xy)=17® o %Y20 \hatisthevalue P(X > 2Y)?
' 0 , €lsewhere
ol @2 ool @l
2 3 4 3

12. Let (X,Y) betwo random variableswith joint p.d.f.

—(X+y)
Foy (X y)=1° - XY>0 hatisthevalue P(O< X <1Y =2)?
' 0 , €lsewhere
o 1 - @1-e7 @ et ®¢?
1+e

13.The Chebyshev formula isP(|X—u|ska)21—k—l2 , Vk>0. Let =65 and o =6.

Based on this formula, what is the lower bound value of P( [53, 77])?
® 025 @ 0.50 ® 075 ® 090



14. Random variable X hasauniform distribution U(0,1). X andY are two random
variables with conditional p.d.f. fX‘Y(x|y) =Cyx’(1-x)"",y=0L2A ,n. What isthe

value E[E(Y|x)]?

o o o1 o
2 3 4

(61 0 0=]

15. A partially completed two-way ANOVA summary is as follows. What is value of x and
y?

Source SS df MS F
A 380 1 380 18.55
B 460 2 X 11.22
Interaction 240 2 120 5.86
Error y 114 20.49
Total 3416 119

® x=230 y=1336 @ x=230 y=2336

® x=460 y=2336 @ x=460 y=1336

4 16 20
X, X,,K, X, (independent and identically
distributed) H, 0e0® H, 6c0°
(test function)y(-) H, H, w ()
R" [01] (measurable function) (X, %, K ,X.)
(X1, X5, K, X)) ¢ (%, %K, %)=y y

B,(0) =By (X1, X5.K, X))

16. 6c® B,(0)

17. 6c@" B,(0)

18. ©°=(01) w: %" >[0]]
ﬂ;(e)s a,V0eo,

B (0)<avoe® y p.(0)=p,0)voco,

19. ©° 1 18 W

20. @={9,} ©°=1{4} 18 %




21.

22.

23.

Typel error 0] Type error 0@
Uu.M.v.U @ A.RM.A 0]©)
U.M.PU ® M.V.P 00
UM.P O] M.P 06
U.M.B ® AR @0

1ifH.an [T f(@.x)
(%, %K X )=1 7 it [, f =c[ ], f(6.%) @®
0 otherW|se
1if [T, f(@.x)>c[ T, f(6r. %)
(X, %K ,x)=1 7 it [T, f(6.%)=c[ ], f(6.x) @6
0 otherwise
1if Y £(6,,%)>cd f(6,.%)
w(x% K %) =1 7 1Y 1(00,%) =3 1(6,%) lo
0 otherwise
1if Y £(6,.%)>c). f(6,.%)
z/A/(xl,xz,K,xn): y £ f(0,x)=c> f(6,%) ©]6)
0 otherwise
5 21 25
X Y
X Y Y =a+bX

a a
b b
5

X, =2, X,=4, X,=10, X,=3  X.=1
Y,=3, Y,=0, Y,=5 Y,=2, Y,=0
a




o>

o >
o>

50

X -bY 0]®) 0.44

0]©) 12.44

<]
|
o>
X|

0® 0.34

<
|

Q >
X|

0.24 0)6, 0.4

22.24 @0 0.54
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1 Rl Lanmedpthy » 2 7L 0 R G b SRR IELL T a1 L
R — 38 A7
(A) - =iz
(B) E7 1+

(€ = i
(D) § »eit
(E) ~4—/t' ,J’L

2. FP Rl T Ak o PP @A 5600 AT adpk Rl hiE L FEZ
ARG L5 [T 2R G 500 T R R R 7
(A) 7 em fek 3
(B) © o+ o i i
(C) e v fam iR
(D) ¥ #re s chp %
(B) ¢ & ehidicdp %

3. F M X=T+E KM T £ RIHREpehpr e B> Y X R ARBLES THRALF
A CERAFAL T ERY cfpfL T o PERIAR?
(A)X T
(B)T +* E
C)X ~*E
D)T& EApk s O
B X& Tk sz 0

4, - FFrE VP E E’i‘:ﬁﬂ”""’f}‘"ﬁﬁ_c’ » E R ;,Lm .:‘Ffﬂ} | % %)% A 5 (factor analysis)
BT R R R RIS F LB R BRI K i fidp
#%?

(A) % & 22k
(B) #&h
(C) P %ok
(D) * it
(E) »ictihi o2 &



5.

Bl LT g R EARY R BB AR k- R AL
(norm). icipl 1 £ enfs R * F k% > U iEL Y s W RE B EDER P

17

(A) Hi4c < plent dic
(B) Hf +4viplok chAgdic
(C) # 4cip| Sk cif &
(D) =Pk SRR R
(E) 3 4ciplBk chgiw| &

6. RAFL AR H R 0 T PE B RALRE T A L RIE - 3 L2 A&

33 EVERE 5 T Pk e xﬁ—ﬁmyﬁ FHEIWRA €XTERFFAPE?

(A) 5~ < (Raven)ip|s

(B) % < (Wechdler)ip| %

C) ¢ #=w2ix+ &4

(D) £ %1 (Peabody)ip| %

(E) s2i insrii 4 BIk(M# 1% %)

7. BRI (adaptive) RIS A Ly it 0 1T enle g P o ApE2 T o R VR FE Y

T E R U - PR ) S al -
z :iE'riiHPJEéEm*wPJEE?F”WL
folagiplsT e A’ﬁ I % R riE AL
BRI TEAL ,P'J,‘%;”*'ﬁ; { % 3p#F(pre-test) i 47
(A) g sz
(B) z ~ 71
©p "
(D) ° ~ep
(E) LN ]:5 N 3

8. Fs,é%“**' T3¢ (performance assessment) s 2k 3+l Bl ey it > 1 T enm & ¢ o qpgt2 T

Lbﬁ,u_r‘?
"o PREERREER



9. B ¥tk % 3= (portfolio assessment) sy it ¥ > T R A ¢ o g2 T W E LR D

FE 7
TR

DAk BEE PSR TR

PR EERIE BRI B EL R ¢

(A) *°

(B) @

€ p

(D) e - p

B " e p

z

10. Ap$f2. T > T P A3
gk RB?
(A) KR
(B) »x &
(C) #js=E
(D) A+F 4 Rl
(E) & st pl5%

11 7 503 B+ L RISk eh
(A) AL B 37 4~ i
(B) E F & HcikF ¥4 frd
(C) * I RlBR £~ B i
(D) Effm@ e B8

kgl Rt § Fren ?

L

Fei B i
3¢

. I+
£
El

B
3

12. 7 5B Y iRlER & PR kit B AL Rl en
(A) =& P ﬁﬂfﬁ‘uﬂsﬁ T E
(B) =& fi‘u{%?i"ﬂ v e A2
(C) Ereimp & g * RPN 7P FE
(D) = fhiplk chiz B Gt 3n A Ap M i
13. K& Y ’I_ﬂ mpé;—#&; ';‘ s R — ‘*‘F‘ rrrf-E q,\ikgﬂv‘
TRRE AT o dntis > T iREF 4
(A) VTR
B) =4 =g
©) n¥%

Rt R
(D) % &

Rl eA-acy

3

i

A2 R AP B

R REE A

%3,1

EREFERY F
ﬁq:g] e AgY FL’I‘ME“‘H"

1 (summative): =&



14. %%‘”ﬁ G BB A A SFIT R U ERE A A f@gﬁﬁﬁ:i}}?%ﬂ%ﬁiﬁ% Hrg 4 o~
e r;\,Th s BT AR - g SN ?
(A) #h%:=8 (B) 7 i* J‘-f‘_
(C) #ji:=% (D) E§:=%

15. @40 A8 ¥ LAp R PR - BF R R LA F 7 2T R4 ?
(A) 15 (B) X#F2abigs iz
(C) #+4 (D) =

16. $cfF Ffet g LB

(A) % 2p@:=8  (B) ¥ 4R
(C) =3 p=g (D) s =g

17. 3F I %t Tiplsk iy £ (biased) | 4cift i+ Frefug 78 ¢

(A) HL% fF i 2515 238 8 %7 RISk 2328 m?i ERR DA

(B) REFF L S B L L4 T A B S G p B2 LB
AL ST S L F BR A e L F iwcz 2

(C) - 3F = jda 4 iplok tovh JEAT4E 20 %%‘r&i—?*mn FHELR

(D) A& ¥Rl N F N IALNE FGF T~ o ARk »L%Q,ﬁifim"”i’é’
ANT-SEN

18. % HiE* Pl 1 EPF > THVR- FET UA SR BB FRGAE Glit ) iE
B?
(A) f%fif’f‘ﬁxi’ﬁﬁ% i
(B) s &L PIEMA R AR
(C) 4L p ¥ > 42 %
(D) 4L p ¥ cife i+

19. plskefE ¥ il K- TR L0
(A) =3EF hE s
(B) @ %5 p|FIFEFR L ®
(C) Rl % srdahinB £ 2
(D) Rl%Afcen s & o

20. 2 § A2 " B fEanmE S AV 7
(A) #t:% (B) pmr8% (C) xF#kz (D) =



OFtI# T P F ekt sl > v ¥ % 21403 2541 ;

T R HEE R GRIEF IR % #0A8 OPLM A 4747 {@ et A %% > H ¢ RDSL - RDS2
frRDS3 4~ 5 = i»Rl% » & ¢ RDS2 i % % cipl% » RDS3 & b ¥ enipls » F 47 7 ¥
A e w]K P (common group design) Tt iERE Sl B Rdsani 4 B EfeE w1

HEREE S likcdo ) T A R z\ﬁ‘«”r'r o Eita N T AT AT A B

b|Hard |Hard (eHard Matched)
bl*Easy |Easy (9 Matched)
The ability estimates
ability 6,

Student RDS1 RDS2 RDS3

(matched) (easy) (hard)

1 -1.456 -2.493 -8.098

2 -1.456 -0.391 -3.097

3 .032 -1.611 -8.098

4 -.882 110 -1.086

5 -2.248 110 -1.086

6 -.882 .589 -3.097

7 -.405 2.306 -1.782

8 -.405 .589 -1.086

9 -.405 1.076 -1.782

10 -.882 1.076 -1.086

11 2.195 1.076 -.025

12 2.195 1.616 1.813

13 464 110 -.025

14 2.195 2.306 1.813

15 2.195 3.563 1.073

16 3.527 3.563 1.813
Mean .236375 .8496875 -1.48975
SD 1.642281 1.586109 2.925219

The items estimates after equated

by before equated b’ after equated
Item RDS 1 RDS 2 RDS 3 RDS 2 RDS 3
(matched) (easy) (hard) (easy) (hard)
1 -2.280 -1.123 -7.002 A -5.276
2 -.290 -1.123 -.210 -1.736 1516
3 .082 -2.638 -.661 -3.251 1.065
4 492 204 -.661 -.409 1.065
5 -.644 -174 .803 -.787 2.529
6 .082 .556 -.661 -.057 1.065
7 .082 .899 -.210 .286 1516
8 492 .899 1.326 .286 3.053
9 .082 1.250 279 B 2.005
10 1.900 1.250 6.998 .637 8.724
Mean -.000200 .000000 -.000002 -.6133125 1.726125
SD .990871 1.208459 3.191894 1.208459 3.191894




21. RDS3p A $fics ita b, ot b, PHGENLR?
(A) Biag =Biag +1.726125  (B) bipq = Dyyay —1.726125
(C) biug =By +1.48975 (D) by, =b.q —1.48975

22 RDS 13t/ S8c% it % fod i b.* G A G e 9

|Eas/ IEasy
(A) by, = b, +.6133125 (B) bisy = biew, —6133125
(C) b, = b,y +.8496875 (D) by = b, —.8496875
23 MR K B% - BAEY o & “bidfter equated” FEFY CREB T AL RIAE

BiZa @ ?
(A)-1536 (B)-1.736 (C)-1.356 (D)-1.239

24, &F’{f‘ﬁ h¥ - B4R 0 A ‘b afterequated” ZHFY c BEE BT BE R B ER
?
(A) .914 (B) .814 (C) .637 (D) .539

25, Mt E iy 2 ik TR F G
(A) OPLM ##83 & & 245 = 3 ﬁx%sr;\ I 1’
(B) - #¥%i#¥ %= RDSL-RDS2{r RDS3 = i» il %
(C) 3pAR 4 % PRlBR % 1 S a4 g =
(D) ® %R crEfgie (7 % i ik B 3

@gﬁg;}ff R EEHEE s wE Y 264271 3048

—1 ’
1+ e @D
AR B P 5 3472 (conditional maximum likelihood estimation) i {7 S-#ic iz 3t I g

T A E AT 4 #4410 388 Pl PRl sk TR 4% Rasch H#05C R(6)) =

TR S 2 A W 4R (test information curve) o

Items Parameter b

.66
.33
1.33
1.07
49
49
.05
-91
-1.02
-2.49

O© 00O ~NO Ol WDN P

=
o




26.

27.

28.

29.

30.

test information

2.5
2.0
15

1.0

ability

T RIS IR AL 4 B s R i R s AT L

(A) -1.50

(B)-1.00  (C).50 (D) 250

f4 0, =05hE Y 0 b F TS B F A

(A) .20

(B).50 (C).75  (D).90

% 0, =05/ » H 4% 7xgangagi 4 (iteminformation) £_:

(A) .25

(B)55 (C).75 (D).95

A4 B0, =122 EF o TR R RS R L 7
(A) #1% (B) *»3% (O %54 (D) 74

1

Jerihd 55 0 10 BAEP & Rasch 5 R(O) =y T 0 ST Tl
AL E Rt B e
(A)150 (B)200  (C)250  (D)3.00

O3 1345 1 T BILOG-MG 2 4255 » = § % B A
>COMMENTS

Thisisan example.

>GLOBAL DFNAME=TEST.DAT', NPARM=3, SAVE;

>SAVE

PARM=TEST.PAR', SCORE="TEST.SCO,

>LENGTH NITEMS=35;

>INPUT
>ITEMS
>TEST1

NTOTAL=35, NALT=4, NIDCHAR=3, KFNAME="TEST.KEY";
INAMES=(MATHOL(1)MATH35);
TNAME="PRETEST', INUMBER=(1(1)35);

(3A1,1X,35A1)

>CALIB
PLOT=1,
>SCORE

NQPT=30, CYCLES=50, NEWTON=50, CRIT=0.001, ACCEL=0.0, CHI=35,

NOPRINT, RSCTY PE=4, INFO=2, POP,



3L d RAEFNAET g o P RS T ARAL G SAE Y
(A)4 (B)30 (C)35 (D)50

32 434 NALT=4 & 4 £ &, & ?
(A) * Pl AE s m i - 2 E /AT
(B) % 3RE 4 Pt g 5w 48
(C) 4 E?L:Eﬁy r BREAERGTEL
(D) rw SHH A G

33. 474 NPARM=3 £ & P+ A& L ?
(A) £RBE 4 higg 5 =5
(B) ™Mz FHHP LT R
(C) +ipls = BaLriei %1
(D) #Rl%#Fi s =2 E- 2 EHH

34. 45 4 RSCTYPE=4 % & 3+ A Hcenfe fi i & ?
(A) # taiz P &
(B) & * st
(C) & * EAP iz 3+
(D) #* NEWTON # 3

35. 45 4 CRIT=0.001 * % $#ciz 3 ehim AR & ?
(A) ¥ zaciE > 0.001
(B) T Z 5 0.001
©C B ®F 5 99.9%
(D) # & & 5 99.9%

©#% - %2 4 - % BILOG-MG ~ #7288 chg % » ¥4 P P 7w ¥ % 36401 4042 ©

3% -

ITEM STATISTICS FOR SUBTEST PRETEST

ITEM*TEST CORRELATION

ITEM NAME #TRIED #RIGHT BCT LoOEIT/1.7 PEARSCN EBISERIAL
1 MaTHOL c4z.0 487.0 73,59 -0.87 0.361 0.425
2 MATHOZ 642.0 597.0 93.0 -1.52 0.445 0.346
3 MATHO3 642.0 597.0 93.0 -1.52 0.462 0.877
4 MaTHO4 c4z.0 64,0 27.5% -1.1% 0.448 0.725
5 MATHOS 642.0 553.0 g86.1 -1.07 0.307 0.47%2
= MaTHO & c4z.0 c07.0 94.5 -1.6&8 0.507 1.041
7 MATHOT 642.0 se7.0 88.3 -1.1% 0.422 0.317
2 MaTHOS c4z.0 cle.0 Se.0 -1.8% 0.474 1.068
3 MATHO 2 642.0 579.0 90.2 -1.30 0.441 0.758



4 =

ITEM INTERCEFPT 2LOPE THRESHOLD LOADTING ABYMPTOTE
3.E. 3.E. 3.E. 3.8, 3.E.

MATHO1 | 0.615 | 0.s13 | -1.003 | 0.526 | 0.181
| o.107+* | o.as0* | 0.251* | o.a77* | g.avTe
I I I I I

MATHOZ | 2.035 | i.000 | -Z.035 | o.710 | 0.1&8
| 0.174+* | 0.14=* | 0.228* | 0.101+* | o.0%a*
I I I I I

MATHO2 | Z.0531 | 1.064 | -1.%85 | .73 | 0.17&
| 0.187+ | 0.152* | 0.213* | 0.105* | g.ovg*
I I I I I

MATHO 4 | 1.404 | o.2%3 | -1.414 | o.7ase | 0.234
| 0.140+* | 0.146* | 0.207+* | 0.104+* | 0.085+*
I I I I I

MATHOS | 1.07% | o.527 | -Z.04% | 0.4a6% | 0.183
| o.108+* | o.av77* | 0.350* | 0.0&65+* | o.08z+

36. 13454 - o VR B R b 7

(A) # 14 (B) %44 (C) %64 (D) * 74
37. J@W\»— T fﬁ:éﬁﬁgﬁvﬁﬁfiﬁxr“s ?

(A) %14 (B) 44 (C) 64 (D) % 74
38 1t 0 B RFERR LR D

(A) 2.035 (B) 1000 (C) 0710 (D) 0.168
39. {454 = 0 - BRALEAE B F 2

(A) % 14 (B) ¥ 24 (C) 544 (D) % 54
4043954 = o - B RALOHRIE B F 2

(A) %142 (B) ¥ 24 (C) ¥ 44 (D) % 54

O 1 TR F > v & % 41481 454 ¢

THRE-GE2ZS EMAR HY FEabcdefgErAimA E g AT
%%%o@ﬂ?u%mﬁééﬁi%m@o—&ﬁﬁ’@iﬁiﬁé’ﬁﬁ%@ﬁ@@
Tl PREZ LA FEMAR T RME o R E Y LR FRIZ o F
&’$%L5m¢%ﬁﬁ*iﬁﬁﬁwﬁ
F ko L Sl f(U)E R B U S G s i BB kPR ST A B4 f(@)=1f(0)=3 -
%XWW% d HEEU N T K R EEDT e 2 BP0 Blde fd(g)=2° ¥ b N,
REE U KRR R U B e e B ETERA R  & s B
Ng—@d}wlquma FEUZE 0 R KT

Z f(v) -

VEN



4]1.

42.

Fhdez @
(A) O B) 1 © 2 (D) 3

FRN2ZEE
A) {a} (B {bj © {¢ (©) {abj

43. F R BC(e)2 & :
(A) 1 (B) 15 (© 2 (D) 25

44, FRFpEcEnc ) o d Ao d 234 £RTEAEefgh2 = > FIHER
- P2
(A) fegh (B) efhg (C) fehg (D) enhfg

45 Rt BERdeflgZ R PEFZEFBERSMAR NI EEREKLIP?
(A) O B) 1 € 2 (D) 3

O ¥ TN F > v ¥ % 46413 5048 ¢

AT R o= K AR AT R D AEZ P o PR EERZE

AL R ER Y AEPRAL o R T SRR R FTEREH

(=) Hzsht g 78 abcd 28R/ > R RpE wEz <] > k7P FETE
2 ef,gh 2285 o

) P FETERZ BRI BT RERBE S EZ S 0 RPEFERK
REEE Kl 2R o

10



46.

47.

48.

49.

50.

€ 2

C) {ef}

©) 2

ji:,(_; f_é‘_gj’)«" /J‘ ) o /J;’EIJJ‘ ) o

a

e

[
E 0 o () EART-N
(A) 0 (B) 1
FRNZBE
(A) {e} ®) {f}
FRBC()2 & :
(A) 1 (B) 15
F 1%
=7
(A) ijkl (B) kil

PR A ERPA R TR 0 P RS A B B 9

(A) O

(B) 1

©) jilk

©C) 2
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11

-

K
(D) 3
(D){a,b,e, f}
(D) 25

(D) jikl

(D) 3
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10 5

Please answer question 1-5 based on the following situations

(1) A hash table of sizem isused to store n items, with n Sg , and the load factor :ﬂ.
m

(2) Open addressing is used for collision resolution.
(3) X, denotes the number of probes required by thei-th insertion, where i =1,2L ,n

(4) X =max X, denotes the maximum number of probes required by any of the n insertions.

I<i<n

1. What is the expected number of probesin a successful search at most?

(Dllni @In1 ®ln 1 @iln1
a l-a o a(l-a) l-aa «
2. What is the expected number of probesin an unsuccessful search at most?
ol o L1 o) 1 @ %
o l-« a(l-a) l-«

3.Let p istheprobability of X. > 2log, n. Which of the following statementsis correct?

Op<a @ p>a ® pi>n_12 @pisn—l2
4.Let p istheprobability of X >2log, n. Which of the following statementsis correct?

(Dps1 @ p>1 ® p>i @ps1

a a n n

5. Assuming uniform hashing, what is the probability that the i-th insertion requires strictly
more than k probes at most?

ol o L °
o

1

Ink

x|

6. If an-element heap with height h, how many nodes will be at most?
n n n n
o {2_1] ® [2_] ® [2] ® mg{zh_l]

7. Which of the following arrays are NOT binary heaps?
® (11111 @ (654321 O (64,2312 ® (6,43134)

8. What is the rank by order of growth for the following:
nZ,n, 2% log?n,2% ,nlog n,n2" n®?
® nlog n,log2n,n?,n% n2" n, 22" 22
@ log®n,nlog n,n?,n% n2" n, 22" 22

® log®n,nlog n,n?,n® n2" 22 n, 22
® log®n,nlog n,n?,n® n2" 22" 22" p




9. Suppose the following letters have the indicated frequency in a message. What is the
average Huffman code length?

Key Frequency
A 7
B 3
C 4
D 1
Total 15
0) 9 @ 28 ® 29 @ 2
5 15 15

10. Use the double-ended queue (dequeue) to input: 1, 2, 3, 4, 5, 6, and 7 sequentiadly. In the
following, what are the impossible outputs?

® 5174236 @ 1234567 O 2143756 @ 7615243 (4213765
5 10
1 binary search 50
: 37,57, 23, 15, 50, 32, 80, 12, 19, 21
2. Bubble Sort X[n]
3. (Relational Database) (Normalization)
(First Normal Form) (Second Normal Form) (Third Normal

Form) Boyce-Codd

4. Please write out arecursive program to calculate the Great Common Divisor. (10%)

5. Assume that thereis an integer number series. 2, 8, 10, 13, 14, 15, 21, 26, 33, 34, 38,
50. Please search 10 and 36 in this number series by Interpolation Search algorithm,
and describe the searching procedure step by step. (10%)



1.

® © & 6 ® © 0 6

® © 0O 6

10

a,+a +a,+A +a, =0

0
1
Jk
k
0<t<1l p>2
1
2
1
27
(0e]
X3 _ xy2
f(xy)=1 X*+V°
0
f(xy) 0,0
f(xy) 0,0
f(x,y) 0,0
f(xy) 0,0

5 50

Iim(aox/ﬁ+a1\/n+1+/\ +a/n+ k):

(xy) = (0,0),

(x,y)=(0,0),

0,0

max f (t)




4.

®

® ® O O ® ® © ©

® & 0O ©

sinl
sin 3

f(x.y)=09)*
f(x,) X
fLy) X
£,(00)
f(xY) 0,0

lim M) _

n—oo n

0

8 P olr

e® —2¢°
2X X

2e® —¢°

2% _2¢”

f'(x) =



f(x)

recursive

8. limsup, .. (2—0.5vn) =

@ 00

@) 0

©) 2

@ 00

x—1)?
o (M= exp{—( )
8

) 0

@) 1

® 2

@ 3
10. Fibonacci

- f.
nzz fn—lfn+l
o 1
2
@) 1
5 3
2
@ 2
50

1. y=(x-1?2
2. fiy=x* g:y=x

15%

inflection points

f=1,f,=1,f =f _+f ,, vn=345A,

10

15

25

1,0 B 1++/2,2
10%

360°



3. We havethe graph of f' and the point intersection with x-axiesis (-3,0) (-1,0)
(3,00 thegraphof f' hasloca maximumat x=1 andlocal minimumat x=-2
seefigureA  25%

(8 Whereisthefunction f increasing Decreasing

(b) Where isthe function f concaveup concavedown

(c) Whereisthefunction f local maximum local minimum inflection point
(d) Sketch the graph of f

2 T T T T T T T

15F .

1F i

0.5} -

O i

figureA thegraphof f

-0.5F -
_1 1 1 1 1 1 1 1

-4 3 2 1 0 1 2 3 4



4 16 64

1. int c,a=5,b=6;

C=at+ + b;
c=
@ 10 @1 ® 12 @ 13
2.A -3:5-42 A -3-4 =130 row-major Loc(A(2,1))=
d=1
@ 155 @ 160 ® 165 @ 170
3. 127
® 10 @8 ®7 @ 6
4. java

boolean bool[]=new Boolean[3];

bool
® true @ fdse ©) @ trueor false

O HTTP @ SMTP ® ICMP @ POP3

@ (254.4)s @ (10101011.01), ® (AC4)s @ (444)s

@ (254.4) @ (10101011.01), ® (ACA);s @ (444)s

8. (frame)  400x400 (pixel) 2 (Byte)
40 10 1:2

@ 3.84Mbits @ 30.72Gbits ® 30.72Mbits @ 3.84 Ghits

9. What is the missing tag in the following HTML document
<HTML>
<HEAD>
<TITLE>
</TITLE>
</HEAD>
<BODY>
<h1>HELLO
<IMG SRC="picl.gif">
</BODY>
</[HTML>

® <META> @ <CSS> ® <B> @ </h1> ® </>



10. Which of the following is the correct sequence about the phases of software process?

a. Requirement Analysis.
b. Coding

c. Maintenance

d. Testing

e. Design

® abcde ® cdbea ® acbhdc @ bdaec

11. Which of the following statement of disk scheduling algorithm is true?

@ SSFT has the highest variance of response time.
@ SCAN has the lowest variance of response time
® FCFS has the best throughput

@ LOOK has the poorest throughput.

12. We use TCP/IP protocol to send data over the internet, the datais divided into?

@ records @ packets @ arrays @ buses

13. A binary tree has a height of 8, the maximum number of nodesis___

14.

15.

16.

®©8 @ 64 ® 128 @ 255

For a 24-channel PCM/TDM system with an 8-kHz sample rate, 8 bits per sample, and
one framing bit per frame, the line speed is

® 1.536Mhz @ 1.544Mhz ® 1.536Mbps @ 1.544Mbps

A series of messages is to be transferred between two computers over the PSTN. The
messages comprise just the characters A through C. Analysis has shown that relative
frequency of occurrence of each character is as follows: A=0.2, B = 0.6, C = 0.2, Use
Huffman coding to derive a codeword set by constructing the corresponding Huffman
code tree. Which of the following is a possible codeword?

® A:01;B:1;,C:.00 ®@A:10;B:11;C:.0 ® A:1;B:01;C:00 ® A:11;B:10;C:0
For a host with the address 210.240.197.66 and a subnet mask of 255.255.255.224, the
subnet addressis

@ 210.240.197.0 @ 210.240.197.32 3 210.240.197.64 @ 210.240.197.96

36
1. 7
(8 HTML (b)ADSL (c)ROM  (d)RAM () ALU (f)BCD (g) MPEG
2. CBEDAGIFH CEDBIGHFA
9

3. Pleaseillustrate five algorithms of process scheduling. 10



4. (a) Unix fork() ?
(b) ?

#include <stdlib.h>
#include <stdio.h>
int sum;
main(){
inti;
sum=0;
fork();
for (i=1;i<=3; i++){
printf("%d\n", i);
fflush(stdout);
sum +=i;
}
printf(" The sum is %d\n", sum);
exit(0);
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