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P(t, [> 2.2622) = 0.05, P(|t, > 2.3060) = 0.05, P(|t, [> 2.7764) = 0.05,
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01 X Xy, X, (independent and
identically distributed) P,(X,=1)=6, 8 € Q=(0,1)

Mea—l(l _ 0):3_1 0 (S (0,1)

2A0)=1 T(a)(B) I(s)= I: x*'e*ds.
0 6 ¢(0,1)
5:R">R R(0,5)=E{0—-5(X,, X,, -+, X, )}
S(X5 %, . %)
min ji R(0,5)A(6)d6. (1)
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(b)
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.Let X be a continuous random variable.
1

—[(X—Z/J)Z/SO'Z]
e , —00<X<o00,
204 2r

And, f(X)=

Which of the followings is the variance of X ?
M) 4 @ o (3 2u @ 40

.Let X be a continuous random variable.

1
And, f(X)=—————Xx"*"e™?, 0<x<w.
) r(r/2)"?

Which of the followings is the variance of X ?
(h 2r 2 2r* 3 r 4 r?

.Let X be a discrete random variable.

X A—A
And, f(x)=22

, Xx=0,1,2, ..

Which of the followings is the expected value of X ?
1 1
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X,hen X,
0-1
F(X|0) = X for 0<?<<1
0 otherwise
0>0
(a) % ( Cramer-Rao lower bound
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Let X, X,,---, X, be arandom sample from N(u,0°), n>1, where X = ZL
i1 N
n _ v \2
and S = ZM Please answer question a~e.
i1 n

a. What is the distribution of X, ?

2

(1) N(o’) (2 N(uno) 3) N(ﬂ,%) (4) N(u,0)

ns,
b. What is the distribution of > ?
o

() (- @ Zm @) tn-1) @ tn)

¢. What is the distribution of > RATLCp
(e
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(D) Z(n-1) @ xm @) tn-) @ tn)

: : o n(x, -
d. What is the approximate distribution of M ,as N—>o?
o

() Nl (@2 N(O,%) €) N(O,%) (4)  N(.,D

e. What is the approximate distribution of ,as N—wo?

(n+1)3”2|+1 _\/ﬁ
0_2
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25 (50%)
(A) (performance assessment) (B) (authentic assessment)
© (process assessment) (D) (alternative assessment)
(A) (formative evaluation) (B) (placement eval uation)
© (diagnostic evaluation) (D) (summative evaluation)
27%
P, 2% P,
(discrimination)
P, +P P
A P +P B) P,-P (C) 22—~ (D L
() Py +F B) P=F () Z 0) 5o
(A) (objective test) (B) (scholastic aptitude test)
© (take hometesting) (D) (open book testing)
(response style)
(A) (test-taking skills) (B) (pratice) (C) (acquiescence set)
(D) (coaching)
a 100 r
w=100-r r
w
S=r———: o,
a-1
o o, O,
(A) o, =a—_163 (B) o, =£JS ©) o, =L0'q (D) o, = 1 o,
a a a-1 "~ a-1



7. (criterion-referenced evaluation)

(A) (B) ©) (D)
8. (norm-referenced evauation)
(criterion-referenced evaluation)
(A) (B) ©) (D)
0. (objective test)
(A) (B) (©) (D)
10.

(A) 0 (B) 025 (C) 05 (D) 1

11. (trait)
(A) (B) © (D)

12.
(A) (B) ©) (D)
13. 70 % 10 %
(A) 80% (B) 60% (C) 40% (D) 30%
14.
(A) (B) ©) (D)
15.
(A) (B)
©) (D)
16.
(A) (formative evaluation)
(B) (preparative evaluation)
© (diagnostic evaluation)
(D) (summative evaluation)



17.

18.

19.

20.

21.

22.

23.

24,

25.

(Bloom's taxonomy of educational objective)

(A) (B) © (D)

n P.©) 0
i P, ) P.©)
1(0)
n . n 2
W 0=Y 0 ® '<9>=Z$%
© '(9):;% 0= 25 oar oy (;:)(1(6); )
(A) (B) © (D)
(A) (B) © (D)
(item characteristic curve)
(A) (B) © (D)
(criterion-referenced evaluation)

(A) Flanagan's formular (B) Cronbach's o coefficient

(C) Spearman-Brown formular (D) Cohen's kappa coefficient

W.A. McCall T
(A) 0 1 (B) 10 5
(©) 50 10 (D) 100 20
0.75 60
80

(A) 85 (B) 75 (C) 65 (D) 55

(A) (B) © (D)
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Airasian & Bart
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(40%)

(ordering theory, OT)

(item relational structure analysis, IRS)
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(x5 % )5 =12+, N (1,1 (1,00 (0,1) (0,0

(0,1) j k
(0,2) P(x;=0,x, =1) Airasian Bart
w, <& 0, =P(x;=0,x,=1) ¢
X; X, X; X
0.02<£<0.04
J k
7"*<k =1- P(Xj - O’Xk - 1)
’ P(x,=0)P(x, =1)
Ty n=05 J k
2,3,4
2
b
0.03 P2 P4
a P1 047 | 0.50
0.06 P3 1.00
3
Cc

Q1 0.05 Q2

b 0.05 Q4 Q3
0.50 0.50 1.00

4
d

0.97 0 0.97

c 0.03 0 0.03
1 0 1.00




1. (P1, P2, P3)
(A) (0.03,0.47,094) (B) (0.3,0.47,094) (C) (0.47, 0.3, 0.94)
(D) (0.94,0.47, 0.03)

2.(Q1, Q2, Q3)
(A) (0.45,0.45,05) (B) (0.5,0.45,0.5) (C)(0.45,0.5,05) (D) (0.5, 0.5,0.45)

3. 2 ( £=0.04)
(A) xa - xb ' xb - xa (B) ‘xa - xb ! xb Xi xa (C) xa Xi xb ’ ‘xb - xa
D) x,>~x, , x,>x,

4. 3,4 ( £=004)
(A) xb - xc ’ xc - xd (B) ‘xb X{ xc ’ xc Xi xd (C) xb - xc ! xc Xi xd
(D) xb Xi xc ! xc - xd

5. 2 a b
(A) 0 (B) 02 (C) 08 (D) 1

6. 3 b C
(A) 0 (B) 02 (C) 08 (D) 1

7. 2 n=05
(A) xa - xb ' xb - xa (B) ‘xa - xb ! xb Xi xa (C) xa Xi xb ’ xb - xa
(D) x,>x, , x,>x,

8. 3,4 n=05
(A) xb - xc ’ xc - xd (B) xb X{ xc ’ xc Xi xd (C) xb - xc ! xc Xi xd
(D) xb Xi xc ! xc - xd

0.
(A) € (=)
(B) € (=)
(C) l":‘k Q jk
(D) l’*jk @ jk
10. IRS(n=05) OT(&=0.04)
(A) 2
(B) 3
(©) 4
(D) 2,4



Ramsay

(10 20%)
(conventional test theory CTT)
[
p=—t
()
(item response theory IRT)
( o) i
logistic
B(O)= '
1+exp(-1.7(6 -b,))
logistic
P(0) = -
1+exp(-1.7a,(0 b))
logistic
P©O) =+ ——C
1+exp(-1.74,(6 -b,))
logistic
P©O) =+ ——— 4
1+exp(-1.7a,(6 -b,))
L (a-0)
expl ———5"—|»
Pi =
L (a.-0)
Z eXP| ——5 2
s=1 Zh
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s i 0 1
S i h

P(9)



P(0) 4

3.

5

6.

1
CTT IRT
(A) (B)
©) (D)
logistic IRT
(A) -3 +3  (B) ©) (D)
logistic a,=1b,=0,c,=0.2 =1
F(0)
0.8¢"7 0.8¢"" 0.8 0.8¢7
A) 0.2+ B) 0.2+ C) 02+——— (D) 0.2+
) 1+e ®) 1+e"’ © 1+é"’ (D) 1+t
b =07, =02 1
(A) item1 (B) item2(C) item3(D) item4
0=1

(A) iteml (B) item3 (C) item4 (D) item5

item 2

(A) Ramsay (B) logistic © logistic

(D)

logistic



7. 1 item5

(A) Ramsay (B) logistic © logistic
(D) logistic
8. 1 item3
(A) Ramsay (B) logistic © logistic
(D) logistic
0. 1 itemb
(A) (B) ©) (D)
10. Ramsay h
(A)h (B)h (C) h
(D) h
1 (10%)
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1. Java
(1) implementation (2) inheritance (3) dispatch (4) abstract

2.
D ) 3)
(4)

3. AL 2 A(23) 62 A(3,2) 104
1 2 @ 4 3 6 (4 8

4. 3
(1) row major (2) column major (3) mix major (4)

5. linked list
1) () (3)
4



M2 23 34 45

#include <stdio.h>
#include <stdlib.h>
int main()
{
inti;
for (i=1; i<=10; i++)
{
printf("%5d ", rand());
if (1%5==0)
{
printf("\n");

. X++
()13 (2914 (3)15 (4) 16

#include <stdio.h>

int main()

{

int x=10,y;

y=++x*2;

printf("y=%d  ++x=%d x=%d\n",y, ++X, X);

y=2*X++;

printf(" x=%d ++x=%d x++=%d x=%d\n", X, ++X, X++, X);
printf("y=%d x=%d ++x=%d x++=%d x=%d x++=%d\n",y, X, ++X, X++,
X, X++);

return O;

}



n/2

(1) Exchange sort  (2) Insertion sort  (3) Merge sort  (4) Quick sort

(D) Stack  (2) Queue  (3) Tree (4) Linked list

10. ASP VB Sub .......End Sub
(1) 2 (3)

11. SQL
(1) OPEN DATABASE [ table name] ( ...... )
(2) CREATE TABLE [ database name] ( ...... )
(3) OPEN TABLE [ database name] ( ...... )
(4) CREATE DATABASE [ table name] ( ...... )

(4)



5  (10%)

(1) Greedy Method (2) Dynamic Programming (3) Divide-and-Conquer
(4) Backtracking (5) Branch-and-Bound

12. Breadth-First Search
( 1Backtracking ( Divide-and-Conquer ( 3I5jeedy Method
( 4 Branch-and-Bound
13. Depth-First Search
( 1Divide-and-Conquer ( Backtracking ( 3jeedy Method
(4 Dynamic Programming
14. Floyd-warshall Algorithm
( 1Greedy Method ( Djvide-and-Conquer ( IDynamic Programming
( 4 Branch-and-Bound
15. Dijkstra’'s Algorithm
( 1 Greedy Method ( 2 Backtracking ( Pivide-and-Conquer
( 4 Branch-and-Bound
16. Quicksort
( 1Divide-and-Conquer ( Zheedy Method ( IDynamic Programming
( 4 Branch-and-Bound

9 (18%)

17. How many strongly connected components are there in the following graph

A

i

(&
999



M 203 @ 4 @5

18. Which of the following algorithms does NOT work with directed graphs
(1) Minimal Spanning Trees Algorithms
(2) Breadth-first Sort
(3) Topologic Sort
(4) Single-source Shortest-path algorithms

19. Which of the following algorithms check for the presence of a negative weight
cycle when executing
1. Dijkstra Algorithm
2. Bellman-Ford Algorithm
3. DAG-Shortest-Path Algorithm
4. Floyd-Warshall Algorithm
5. Faster-All-Pairs-Shortest-Path Algorithm
@al 224 (32 (44,5

20. Which of the following problemsis NOT a problem solvable by a greedy
algorithm
(1) The activity selection problem where the goa is to maximize the umber of
activities scheduled.
(2) The fractional knapsack problem.
(3) The HUFFMAN code agorithm.
(4) The 0-1 knapsack problem.

21. Suppose you wish to find the successor to a given element in a dictionary in
addition to supporting search, insertion, and deletion operations. Also assume that
all operations will be carried out with equal frequency, and that for the deletion
and successor operations, you have a pointer to the element in a question. Which
data structure should you select to represent the dictionary to most efficiently
support the required operations?

(1) A balanced binary search tree
(2) An unsorted linked list
(3) A hash table

(4) A heap



22. Consider the following Stooge-Sort algorithm with array A[1]=8, A[2]=8,...,
A[8]=1, A[9]=0. What will the array look like after line 6 is executed in the
top-level call to Stooge-Sort (A,1,9) ?

Stooge-Sort (Al ,])
if Alil>A ]
then exchange Ai]l < A |j]
if i+1> ]

[ERN

A WODN

then return
j—i+

5 k== 4

6 Stooge-Sort(A,i,j —K)

7 Stooge-Sort (A,i +k,j)

8 Stooge-Sort(Aii,j —K)
(10,3,4,56,7,2,1,8
(2 3,4,56,7,8,2,1,0
(30,5,6,7,4,3,2,1,8
(4)5,6,7,8,4,3,2,1,0

23. Designing a hash table requires much more knowledge than writing the search,
insert, and delete routines. Which of the following should be avoided when
designing a hashing scheme?

1. A prime table size using the division method.
2. A table size of 7 when a character string isinterpreted in radix 8 using the
multiplication method.
3. A table size of a power of 2 when using the division method.
4. A table size of apower of 10 when processing decimal numbers as keysin
the division method.
11,23 ad4  (23,and4.  (3)2,3,and4. (41,3 and4



24. Which of the following statementsis false?
(1) Linear probing suffers from primary clustering.
(2) Double hashing suffers form secondary clustering.
(3) Open addressing makes the assumption of uniform hashing.
(4) A finite collection of hash functionsis said to be universal if for each pair of
distinct keys x,yeU , the number of hash functions he H for which

h(x) = h(y) is thesizeof H -

25. What is the maximum number of elementsina d -ary heap of height 7?

#-1 -1 -1
w52 @SS @da
) (50%)
1 Abstract DataType ADT (10%)
2. atb *d+e/ f+ald +c* p+q (10%)
3. (parameter) (return value) (D)
() (10%)
4. , 2 (10%)
5. Html, ASP, VB script, Java script, XML
3
(10%)
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1. What conditionon o Sy will make a-x*+f-x*+y-x+1 awaysincreasing
foral x
(1) a<0, f2—day >0
(2) a>0, f?—4ay <0
(3) a<0, fZ?=3ay>0
(4) a>0, f2—3ay <0
2

X

2. ()=
) X2 +1

find the set satisfies the graph of the function f (x) isconcave

up
(1) O< x<i

V3

(2) x>—

(3) —%< x<%

(4) x>—

3. Evaluate

Iimzn:( 1i )-1 n— oo
i—1 1+(7)2 n
n
to accuracy within .01
(1)0.78
(2)0.80
(3)0.82

(4)0.84



k=1 k=1 :X+2
(1) -2
1
(2) 5
1
(3) >
(4) 2
1 B 1 xeD
5 D:{E.n } f(x)_{o if(x)dx
(1) 0
(2) 1
1
(3) ;E
(4)
- 1
6. HZ:; Iog(l—Fj
(1) log2—log3
(2) log2
(3) —log3
(4) log3
7. r = 2(1-coso)
(1)
(2)
(3)
(4)



8.f:X—>Y [E} . X

a

(1) T(UE)=Uf(E)

eA

(2) f(NE)=NT(E)

eA

(3) f(E,-E;)=T(E,)-f(E)

(4)f(E.)=f(E,) T T
9. f(x) = ax® +bx® +cx+d

(1) a<0

(2) b<0

(3) ¢c>0

(4) d>0

J.J.R3x +4y?dx =
(1) 4

(2) -7
(3) =«

(4) —nx

X=-2
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D
(2)
3
(4)

2.32
(1) 4GB (2) 32MB  (3) 512KB  (4) 1GB

3. 1024*768 75

)
(1) 384MHz (2) 17MHz (3) 59MHz (4) 75MHz

4 1011, 2
(1) 1010, (2) 1001, (3) 0101, (4) 0100,

5. (A+B)=1  (AOB)=0 (A+B) 0 (AOB)
1 0@ 103 1@

6. USB 2.0 Full speed
(1) 480Mbps (2) 400Mbps (3) 12Mbps (4) 6 Mbps

7. X86
() 2GB (2) 4GB (3) 8GB (4) 16GB

8. DNS
(1) Dynamic (2) Transparent (3) Relation (4) Round-robin

.
() IDEA (2) RSA (3) RC4 (4) Blowfish



10. 1101 2
() 0010 (2) 0011 (3) 0101 (4) 1111

11. windows 2000 MAC Address
(1) ipconfig (2) routeprint (3) tracert (4) ap-a

12. DVD
(1) 720x480/30fps (2) 352x240/30fps (3) 640x480/30 fps
(4) 480x480/30 fps

13. SSID
(1) 32 (2 48 (3 64 (4 128

14. Linux
(1) /usr (2) /bin (3) /sbin (4) /etc

15. Linux
(1) top (2) uptime (3) vmstat (4) w

16. 40G
Q) (sector) (2) (track) (3) (cylinder) (4) (cluster)

17. 423 5= (1) 103 (2) 1133 (3) 12315 (4) 133 56

18.
(1) AND,NAND,OR (2) NOT,NORAND (3) AND,ORNOT
(4) NAND,NOT,NOR

19.
Q) hub (2) bridge (3) gateway (4) switch

20. 100Mbps 1 Bittime
(1) 10% (2) 10's (3) 10% (4) 10°%

21. Which of the following Protocol is the standard way to transfer files on the
Internet uses
(1) PING (2 TCP (3) SET (4 FTP



22. The CPU time for binary search is propositional to
(1) n* (2 nlogn (3 n (4) logn

23. Which of the following languages are object-oriented languages?
1. C++
2. Java
3. Smalltalk
4. SQL
5C
6. Ada
Q) 12 (2) 123 (3) 14 (4 124 (5 1236 (6) 15

24. A device that consists of several disks work together asaunit is called
(1) DATDisk (2) SCSIDisk (3) IEEE1394Disk (4) USB Disk
(5) RAID Disk

25. Which of the following descriptionsis not correct?
(1) A tree must have least one node.
(2) A complete binary tree of depth k has 2-1 nodes.
(3) The number of subtrees of anodeiscalleditslevel.
(4) A binary treeis afinite set of nodes which is consists of aroot and two digoint
binary trees.



5  (50%)

1. A binary tree has n nodes. The node structure of linked representation of thetreeis

L Data | R

(a)Write a non-recursive algorithm for the inorder traversal on the binary tree with
astack, and the stack isimplemented by an array.  (6%)
(b)How many elementsthis array at least should have ? Why?  (4%)

2. Suppose the various functions of acompiler can be classified into the following six
phases:
(a) Code Generation phase
(b) Code optimization phase
(c) Semantic phase
(d) Lexical phase
(e) Intermediate code generator phase
(f) Syntax phase
Please give the processing sequence of these phasesin atypical compiler? And
briefly explain their functions one bye one.  (10%)

3. Please explain the following terms, and spell out the full names of these
abbreviations: GUI, ISP, URL, ISDN, VOD. (10%)

4. Please explain the following five kinds of algorithms, and give application
examples separately: Greedy, Divide-and-Conquer, Dynamic Programming,
Backtracking, and Branch-and-Bound algorithms.  (10%)

5. Please discuss and compare two parameter passing methods. call-by-value and
call-by-reference.  (10%)
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