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(D) " B % el o

() # A hemr k-

A-KVvBLRFY ’Iﬁf—gb’%g’\@gﬁg%»ﬁ BeoAd o H P s - B AACTS ALY
P ;b"i'?'g" #® o REFA 'g g m?\%ﬁ#f# v eF T oA AT |- 4 9
(A) » #(cluster) B~k o

(B) » & (stratified)~4% -

(C) & ¥i(systematic)B~+k -

(D) = F¥E(two-stage)B~# -

(E) f§ ¥ %4 (smplerandom)s# -

SRR LK F F 1 BE ok (significant level) k ¥ A7 § ¢ ik

(hypothesis) » 0.05 &% % e ¥ -k » #2473 & #-H B ¥ k% 25 0.001 0 pl$f
S g AR S 0 ] B el A R A

(A) #7 1 St i )

(B) £ g dihodrck 1 REF o

(C) gk — R EC) o

(D) 2§ %3 - L o] o

(E) 77§ ‘3% ik + (powen)di ] o

H

“‘-‘\\\- a9 T T
. ol i
ERE




4?{?3"-‘& LRKTAETETTEFE R WE Y 4 RN A B Rp LT R

FOATE AR T P e k34 (sampling errors) ?
(A) Friddd fhea® B8 o
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(A) F 5 e i o
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(C) %877 ch X Hco
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(E) # % 1 & ehiz B 21 5% o

11.Cronbach o #icd % * kZ22@m 7 1 B fald i ?

12.

13. &

14.

(A) £ RIS R

(B) p38- RET R -

(C) M 2R -

(D) #4%k -

dod 5 BT SR R LR D GO R R YD A R R
A Rl o~ BRI TR KT AR G E R ] 4 K 2

(A) 3 jeirl s (achievement test)
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(C) f#& B ip| % (attitude test)

(D) 1% Pl (aptitude test) -
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25 4 100

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




1 Ts:% A B
E 60° E D 45°
10 10
A) — B) —— C) 10 D) 1043
(A) 3 (B) NE ©) (D)
2 2
2. XY
16 9
(A) (0,3) (B) (3,0) (C) (4,0) (D) (5,0)
3. 3log; 0.21og, 2 +2log, 0.210og,, 0.5
A) -1 (B) 0 ) 1 (D) 3
4. a>0 b>0 c>0 28 =70 =14% §+§:E m
a b c
A) 1 B) 2 € 3 (D) 4
5 J~5 .«/cosx dx
0 \/smx+\/cosx
2
T T VA T
A) — B) — C) — D) —
(A) 6 (B) 1 ©) 5 (D) 5
6. AABC AB=8 AC=6 BC=9 BC D
(A) cosB 109 (B) cosA %
(C) ZA A ABC (D) AD —“1219
5 5 25
1. 15 11
2 (1)
0 1 siné
. NE) P
2. cosd 0 smt9=7 0<0<5 cosd=__(2)
cosf 1 0
3. f(X)=xX+6x* +ax+6 g(xX)=x +7x> +bx+8

a+b=_(03)

35

ZEAB =90°

16




9]

0o

1

10

20

_@

f(X) =X +mx* —nx+4

m>+n®=_(5)

R

F()

20

Cavalieri’s principle

S={a,b,c,d}

(a)
(b)

A

o0 (o®

o0 (o | e
o a6 (oo

ol [anlo | o
o |Ce ala

a a=a

b b=c

(a)

C

(X=1)

40

a=c b d=a....

2

x> —17x+60=0

f) (x=2)



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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