20 100

(Perceptua apprehension)
(Discursive apprehension)
(20%)

20

(A)3 (B) 8 (C) 3 (D)5

20

(apprehension)
(Sequentia apprehension)
(Operative apprehension)

ns. (C)



3500 |3300 3800 |3700
3000 |2900 3000 |2800
3800 4000 2900 4100
(A) (B) © (D) Ans. (B)
f(x)=2x* -4x+10
x=1 f(X)
f(x)
f(x) (2,10)
f(x) x=1
(A)
(B)
©
(D) Ans. (B)
07+04= 7+4:9+91+1:1i+oi:1.§
07+043=077+043= "+ _9 +919+ 20 _171

0.07+0.4=0.07+0.44 =052 0.65+ 0.47 +0121="

(A) 1.2514240
(B) 1.2514241
(C)1.2514242

(D)1.2514247 Ans. (B)

20%



10%
10%



—
—
—
—
—~

—

—

—

—

—

—

—~
—
—

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1~15
(

r
(scatte

(1

pl ot)

16~20




10
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4)

N N N N

1)
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3)
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N N N N

1)
2)
3)
4)

N N N N

1)
2)
3)
4)

AN N N N

1)
2)
3)
4)

AN N N N

(1)
(2)
(3)
(4)

64 %
6 0%
40 %
36 %

v

. 60

120 o

70 170
95 145
125

115
117.

5

122.

. 05

25 n 100

5

. 95

. 05

. 05

. 95

95 %



11.

1)
2)
3)
4)

N N N /N

12.

1)
2)
3)
4)

N N N /N

13.

1)
2)
3)
4)

N N N /N

14.

15

(1)
(2)
(3)
(4)
(1)
(2)

(3)
(4)

(secondary analysis)

(field)notes



16.

1)
2)
3)
4)

17.

(1)
(2)
(3)

(4)

18.

(1)

19.

1)
2)
3)
4)

N N N N

20.

(4)

(ethnography)

A-B-A-B

(reversal designs)

(biographical study)



N

( 20 %)

i ndependent wvariabl e depen.
extraneous variable
i nternal validiéeéyternal validity

( 20 %)

(qualitative)
( 20 %)

(qgquantitati:



B o? il e §& BT TARLFLYF
nit g P Byt plaeer

~ ~EEAE (5% - 5 47 3%)
AT T a8 wE 1-104 -
(1) f()—p(l )7, x=0,1

2 f(x)= (n X) p*@1-p)", X=0,1,2,.., N

3 f(x)=@-p)'p, X=0,1,2,...

@ ()= o x=0,1,2,..

IR

(5) f(x)=ﬂ“x)d , X=0,1,2,...

(2
©) f(x)=2AT 7Y x<roxsnr-xs<n

X

7) f(x)zi a<x<b

® f(

©) f(x)=— = x=lg /7 0<x<w

1. Let X be arandom variable. And, X has a binomial distribution. Then, which of
the following functions is the p.d.f. of X?
(A) function (1)
(B) function (2)
(C) function (3)
(D) function (4)



. Let X be arandom variable. And, X has a Poisson distribution. Then, which of the

following functionsis the p.d.f. of X?
(A) function (2)
(B) function (3)
(C) function (4)
(D) function (5)

. Let X be arandom variable. And, X has a gamma distribution. Then, which of the
following functionsis the p.d.f. of X?

(A) function (7)

(B) function (8)

(C) function (9)

(D) function (10)

. Let X be arandom variable. And, X has a geometric distribution. Then, which of
the following functions is the p.d.f. of X?

(A) function (3)

(B) function (4)

(C) function (5)

(D) function (6)

. Let X bearandom variable. And, X has a hypergeometric distribution. Then, what
Is the mathematical expectation of X, or E(X) =?

) 2
n2
m
n
rn,
n

(B)

©
o) b
n

. Let X be arandom variable. And, X has a normal distribution. Then, what is the
mathematical expectation of X, or E(X) = ?

(A) 0

B) p

©C) u

(D) 4

. Let X bearandom variable. And, X has a Bernoulli distribution. Then, what isthe
mathematical expectation of X, or E(X) = ?

(A) 0

B) p

C) u

(D) 4



8.

10.

11.

Let X be arandom variable. And, X has an exponential distribution. Then, what is
the mathematical expectation of X, or E(X) = ?

(A) 0

(B) p

©) u

(D) 4

Let X be arandom variable. And, X has a Poisson distribution. Then, what is the
mathematical expectation of X, or E(X) = ?

(A) 0

(B) p

C) u

(D) 4

Let X be arandom variable. And, X has a uniform distribution. Then, what is the
mathematical expectation of X, or E(X) = ?
a+b

W
b-a
2
(b-a)’
© 5
(a+b)
®) =

(B)

1
7[1+(x-0)*]"
the size of a random sample from this distribution. What is the Rao-Cramer lower
bound?

@) 2
n
(B) 2n6
© %
n
(D) 2n

Given the pdf. f(x6)= -0< X<, ~oo<f@<oo and n is



12.

13.

14.

Let X be N(0,0), -co<8 <o .WhatistheFisher information

1(0) =-] AL060) '”8‘;(2’(;&) f(x6) 2
1
(A) 2
1
(B) 7
1
© >
1
®) 297

Let X be N(0,0), -o<fO<oo and X, X,,---, X, is a random sample from
this distribution. What isthe variance of them.l.e. of 6 ?

n 2

n
20°
20
n
n

260

(B)
©)
(D)

Assume that the weight of cereal in a “10-ounce box” is N(w,c?). To
testH,: #=10.1 against H,:x>10.1, we take a random sample of size n=16

and observe that Xx=10.4 and s=0.4. What is the approximate p-—value of
this test?

(A) 0.01

(B) 0.05

(C) 0.001

(D) 0.005



15.

16.

17.

A certain genetic model suggests that the probabilities of a particular trinomial
distribution are, respectively, p, = p?, p,=2p(l-p), and p,=(1- p)*, where
O<p<l. If X;, X,, X, represent the respective frequencies in n

independent trials, explain how we could check on the adequacy of the genetic
model.
(A) p= X, +2X,
X+ X, + X,
(B) p= X, +2X,
X+ X, + X,
©) p= X, +2X,
X+ X, + X,
(D) p= X5 +2X,
X+ X, + X,

Let Y, and Y, be two independent unbiased estimators of 6. Say the variance
of Y, is twice the variance of Y,. Find the constants k; and k, so that
k.Y, +k,Y, is an unbiased estimator with smallest possible variance for such a
linear combination.

®) =k =
®) k=3 =2
© k=7k=
©) k=2k=3

Let X,, X,,..., X, denote a random sample from a distribution that is
N(6,1), —oo <8 < oo Find the unbiased minimum variance estimator of 2.

)?2
(A) —

n

(B) X -1

©) nxX?%-1

(D) X2




18. Let X, X,,..., X,, be arandom sample of size 20 from a distribution which is

19.

20.

21.

22.

N(6,5). Let L(€) represent the joint p.d.f. of X, X,,..., X,,. The problem is
totest H,:6=1 against H,:6=0. Find the condition so that the significance
level is « =0.05.

(A) X<0.18

(B) X>0.18

(C) X<0.08

(D) X>0.08

Let X and Y have a bivariate normal distribution with parameters i, =5,
1, =10,07 =1,02=25,and p>0. If P(4<Y <16|X =5)=0.954, determine
o

(A) 0.2

(B) 0.4

(C) 0.6

(D) 0.8

Determine the constant € in each of following so that f(x)=cx(1-x)*,

0< x<1, zero elsewhereisabetap.d.f.
(A) 3

(B) 5

(C) 12

(D) 20

B X X 5 4 f Ty R L ot A2 SRRk o T A2 B

BT L AR :%(Xl"'xz)’ Hy 2%(2X1+X2), s :%(X1+3X2)€§‘FF“ f?'?ﬂz
% u % i (unbiased) 3t E 9

(A)

(B) i,

©) Ay, fg

D) i,

(B) i, fzy g

e we X ~ N(u,o?) » Bk pen 95%E 4 % B 5 (1,U,) » & u < 90%: if % ¥
- (lz’uz) ° ?‘;—%—LL A P P P A

(A) I, <l,<u, <u,

(B) I, <1, <u, <u,

© I, <l <u, <y,

D) I, <l <u, <u,

(B) 22 & mi2 i



23”@ﬂﬂﬂm%%%* A A e B A B P TR kA % )
1-P
e Z,PU-P)

D3 A n= 62

T R IE i er F.17 gtk ﬂ&ﬁ'(,‘ (o=
(A) P=09

(B) P=0.7

(C) P=05

(D) P=0.3

(E) P=0.1

24 B3 ST AR AT B p F A WES AL REH T A B ST B
e chgcit o ir o § 32
(A) E(52)=02
(B) E(S)=
20"
C) Var(S?)=—
(©) var(s?)=~7

1)s2

(D) (n pd & n-1+ = 4 fe(chi-square distribution)

(E) S? m;}éw BAF L - L AR

25. B3k — B puy — g1, 9B IR T 5 (-5-1) o R T A4kt R R 9
(A) g > 48 5 55 95%
(B) 1y < u, it % ¥4 95%
C) =, Rl q); 95%
O) yy=-5, u,=-1
B w=-1, u,=-5



L4 (25% - 3L 2.5%)

(- )~ AALZ B hn ﬁ’* Atz AAMA LT FY ) Lo W kit o ¥
T 13 4487, £ B &7 47 Bord-o-fidd, X = (X, X,,--+, X)) & £
v g szi&v&:a PO, (%15 Xy, 0+, %,))

FF AT T LA
1. $Z3 AeB: P (A|T=t)2 E& @M RAET=T(X) s " ?
2. Kyo(X) s 02 7 ke s £ (unbiased estimator) - FH EZ R 02 7 kit s £
vi(X) A TR

9{W0(X) - Egl//o(x)}2 < E{yw,(X) - Eg‘//l(x)}2
RIAE o (X) & e

3w Q) T A s T=T(X) 5 0(0)2 7 HiiE - £T=T(X)% L

E(T(X)~E,T(X)}? = — IO}
Eg{%log p(d, X)}?

PIAET =T(X) % 0 2

4. 9241 R 0,(X)¥is L
limP.,U16.(X)-0|>¢) » =2 A% 0e[0] > £>0 -

n—oo

P16, (X) % 0 9

5. 4 {X, :teZ} i Gaussan stationary process’ * $fix &t » EX, =0 - &
{ X, :teZ} 2z spectra density = f(4) & covariance function = R() *» #
1 n .
| (1) =— X e 2
a(4) Znnlé e |
P (A) 2 {X teZ}z % 2

S i E 7
Periodogram O) Density 0]e)
Sufficient statistic @ Biased statistic ©0J6)
Consistent estimator ® Necessary estimator 0@
Efficient estimator @ ARMA 0]6)
Spectral window ® AR @03
Maximum Likelihood estimator @®

Kernel smoothing estimator @06

Uniformly maximum variance unbiased estimator ©]0)
Fisher information measure ©]6)
Asymptotically unbiased estimator 0]

8



(Z) HEBFEX T RAFER? 42 25208 i REY* ki T8¢
42 A FFTHEL PR 2 P XEYRLY=a+bX -

AR A
6. whazdk | T3fFEazsw?
7. kb T gRED LR ?

S A #x | fm| g% | Am

® X-bY | OO 0.44 @®

(X = X)(% - Y)
ST -X) S -y | @ | Y-BX |00 | 1244 | @O

" _ ® | Y-&X | 0@ 0.34 el
Zi=l(xi - X)
Z'n_lxiYi - X_Y

= - @ 0.24 0lo) 0.4 ®06
DY =(Y)?

Y ® 2224 | @0 0.54 @G




k=1 k=1 X+2
1 -2 2 —i 3 i 4 2
2
E<O a+b<0 a-b>0 (a—c,fj
c b
1 2 3 4
1-k 2 3
k 1 2-k 3 |=0 k
1 2 3-k
1 6 2 7 3 8 4 9
loga,logb  2x* -9x+1=0 log,b+log,a="?
T, 8, T,
4 4 2 2
ao=2’a1=3,a2=a0+a1’...,an:m’ ||man=’)
2 2 n—oo
8

1 2 2 3 3



AABC CODLAB D CD AC
BC E F sinAACD=§ CF=12 BC= (1) AC=_(2
10 40 (3)

ABCD AC /BAD /ABC=60° AD=6 AC=7 AADC

% BC=_(4 AB=_(5
( 6 10 60 )
5 5 45
5 5 45
10
neN (mod) -1 8
5
5
m p a m
p axhb m
A B C B
A B C



Given the following diagraph:

1. Show the Adjacency matrix of thisdigraph 10

2. Show the orders using BFS traversal fromnode B 10
3. Show the ordersusing DFS traversal fromnodeB 10

1. For an dready sorted array of sizen, which of the following algorithm is
asymptotically the lowest? 5
O Insertion Sort
® Merge Sort
© Quick Sort
® Counting Sort

2. Tofind both the maximum and minimum of n numbers, how many
comparisons are necessary in theworst case? 5
o 3n/2]
® |[3n/2]
©® 3n/2-2
® [3n/2]-2

3. Which of the following functions has the fastest rate of growth? 5
O (logn)!
9 (\/E)Iogn

9 4Iogn
o n

4. Which of the following sorts arein-place and stable? 5
INSERTION SORT

QUICK SORT

HEAP SORT

COUNTING SORT

o000 eQ



5. What valueisreturned by the following codewhen n=10? 5
MYSTERY (n)
1. r«< 0
2. for i< 1ton
3. dofor J<« 1 to i
4 dor=r+1
5. return r

110

109
55

(>N

25

Given the Fibonacci numbersas 1, 1, 2, 3, 5, 8, 13, 21, 34, ..., where the next
Fibonacci number will be the sum of its previous two Fibonacci numbers

a. Write arecursive program to generate the N’th Fibonacci number. 5

b. Write a non-recursive program using the loop-structure to generate the N'th

Fibonacci number. 5

Please draw out the AV L trees after inserting 4 and then 3 separately in the
following AVL tree. (10%)




1 f(x) [0,) |imM=Me(loo)
X—o0 X
- ax 10 21 3 M 4 o
o f(x)
2. Iimsupﬂ 1 -1 2 0314 o
n n+1
H 2
3. Iﬂdx 1 -2 20 3% 4 =
0 1+ cos’ X 2 2 4

4. f(x)=Inx f(x) +3<x<+8
1 +/8InV8-+/3Iny/3-(¥8-4/3) 2 1+%(In3—ln2)
3 @ 4 (8-3)x

5. 0 r=1+sng P=(C7) OP
2 6
A S
6 4 3 2
6. f(x)= j: e dx f'(x) =7
S T 2 2% —¢” 3 25 -2¢ 4 & ¢
7. f(X)=(X*-De* (-o<x<w), f(X)

1 (2V2-1et 2 (J2-1pe?' 3 —22-1e’*t 4 —(J2-1e*?
8. {a}r, a =(n’ —16)(%)n max{a, [n=123,..} =?

1 3(%)5 2 6(%)5 3 9(%)5 4 12(%)5



9. xy =y* (2,2

11 2 -1 3 In2 4 -In2
10. (1,0,-2) X+2y+z=4
5 5 5 5
1 =43 2 —46 3 =43 4 =46
6\/— 6\/_ 3\/— 3\/_
( 50 )
1
A lim(1+ h)h h—0 (10%)
B Ilmzn: ! n— o
= n+k
(15%)
C f [a, b] (%, (X)) f (x, f(X))
1
A Cauchy’s Mean value Theorem
B The Fundamental Theorem of Calculus
C The Mean Value Theorem
D Average Value Theorem
2 (10%)
D 1 F [a,b]
2 F(X)={x-[x]}* 0<x<5 [X] X F

(15%)
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. Convert the 52.625 ( base : 10) into base 16:
(1) (34.9)16
(2) (33.A)6
(3) 34.0)16
(4) (34.A)6

. Which of the following units is the fastest in the memory hierarchy?
(1) RAM

(2) ROM

(3) DISK

(4) Register

(5) Cache

. Which of the following statements is false?

(1) A time-sharing system is also a multiprogramming system.
(2) A multiprogramming system must be a multiuser system.
(3) A real-time system is also an on-line system.

(4) Memory protection exception is a program interrupt.

. The average running time of quicksort is propositional to
(1) o)

(2) O(nlogn)

(3) O(n)

(4) O(logn)

. Which of the following term refers to the process of loading an operating system into a
computer’s memory from CD-ROM or diskette or hard disk?

(1) encoding

(2) booting

(3) browsing

(4) routing

. Atypical decomposition of a compiler is shown below:
(A) Code Generation phase
(B) Code optimization phase
(C) Semantic phase
(D) Lexical phase
(E) Intermediate code generator phase
(F) Syntax phase
The processing sequence of these phases in a typical compiler is:
(1) FDCEAB
(2) CDEFAB
(3) DFCEBA
(4) ABEDFC



7.

8.

A computer which dedicates to decide who can connect from outside into inside or form
inside to outside network is called

(1) DNS

(2) DHCP

(3) Firewall

(4) cookie

Which command is used to test whether another host is reachable?
(1) ipconfig

(2) ping

(3) nslookup

(4) arp

(5) echo

Convert the infix expression (A+B)*C/(D-E-F) to postfix expression
(1) ABC+*DEF - -/

(2) AB+C*/DE-F-

(3) ABCDEF+*--/

(4) AB+C*DE-F-/

10. Which of the following descriptions is not correct?

11.

(1) Considering computer communications, half duplex links allow transmission in
either direction, but not at the same time.

(2) The primary function of a MODEM in a data communication system is to access
data from main memory.

(3) DMA is a technique generally used for transferring data between memory and
high speed peripherals.

(4) A complete binary tree of depth k has 2 -1 nodes.

(275) 10+(3.625) 10~
(1) (101.101),
(2) (101.011),
(3) (110.011),
(4) (110.101),

12. Which image is always displayed at the correct size and with the maximum number of

colors supported by the computer?
(1) PCD

(2) BMP

(3) Vector

(4) TGA

13. Domain name levels are numbered

(1) center to left
(2) right to left
(3) center to right
(4) left to right



14. Which service is used for logging on and working from remote computers.

(1) irc

(2) telnet
(3) gopher
(4) usenet

15. HTML tags are enclosed in
(O
@[]

(3) 4
(4)<>

16. o)
(D)
()
3)

(4)

17.
(1) DES
(2) RAS
(3) Rabin
(4) McEliece

18. Linux ps
(1) fork()
(2) wait()
(3) evecv()
(4) creat()

19. NP-complete problem
(1) Independent-Set problem
(2) If a number N is a prime or not.
(3) Vertex-Cover problem
(4) Clique problem

20. 1P 140.123.2.3

(1) Class A
(2) Class B
(3) Class C
(4) Class D

21. RAID 0+1  RAID 1+0
(1) RAID 1+0
(2) RAID 1+0

RAID 0+1

(3) RAID 1+0 stripe  mirror; RAID 0+1 mirror

(4) n RAID 1+0

routing

stripe
n/2



22.

23.

Subroutine ~ Macro
(1) Subroutine Call
(2) Macro Call
(3) Subroutine Close Subroutine
(4) Macro Call

stable
(1) Insert Sort
(2) Quick Sort
(3) Heap Sort
(4) Selection Sort

24.

25

(1) 2™1=02")
(2) 2°=0(2")
(3) lg(nh=0(n’Ign)
(4) 1g(n)="=ne"
. The solution of T(n) =2T(Ln/2])) + nis
(1) O(lgn)
(2) ©(nlgn)
(3) O(lg(lgn))
(4) ©(n*1g n)

10 50

1. What are the main functions of an operating system?

2. Describe the difference between “Starvation” and “Deadlock™?

3. Please spell out the full names of following abbreviations and explain them.

(1) CCS
(2) XML
(3) CGI
(4) SQL
(5) MIME

5. (scheduling)

preemptive Non preemptive
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