20 4
ANOVA table
Source SS df MS F
24.125
842
384.090 846
(1) ANOVA
A1l
B 2
c 3
D 4
E 5
2 ANOVA factor level
A1l
B 2
Cc 3
D 4
E 5
(3) ANOVA
A 4.3403
B 52232
C 14.108
D 17.001
E 7.7113
(4) ANOVA o
?
A (homogeneity)
B (variance)
C (normality)
D (independence)
E (randomness)



(5 __ ANOVA ?

A (non-significance)
B (non-significance)
C (effect-size) (<0.1)
D (effect-size) (<0.1)
E (randomness)
20 4
X Y
— Y
A
2

Y7/

7

0 1
1) o xy) X Y jointpdf., f(051)

(2 Foe(X,y) X Y jointcdf., F.,(0.51)

3 9X) X a(Xx) Y g(X)
M SE(Mean Square Error)

@ h) Y h(Y) X h(Y)
MSE(Mean Square Error)

(5) aX+b Y aX+b M SE(Mean Square Error)

<
+
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x+1 x+1
2
1 y+2
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Let X
(1) Let

(2) Let
(3) Let
(4) Let

(5) Let

20 4

be a discrete random variable.

have a negative binomial distribution. Which isthep.d.f. of X ?
have a Poisson distribution. Which isthe p.d.f. of X ?

have a geometric distribution. Which isthe p.d.f. of X ?

have a Bernoulli distribution. Which is the expectation of X ?

have abinomial distribution. Which is the expectation of X ?

f(x)=p*@-p)"™, x=0,1

f(x) =

n!
X! (n—x)!

p*1-p)"™, x=0,1,2, ..., n

f(x)=1-p)p, x=0,1,2, ...

f(x)

_(x+r-=-1!
CoX(r=1)!

p'(l-p)*, x=0,1,2, ...

f(x) =

et

, x=0,1,2, ...
Xl

e
f(x) :u X <

r xs<n (r-x)<n,




20 4
X = (X, Xy, X)), n>30, Xy, Xy X,
independent and identically distributed X,
1 (x=p)?
P(X,=x)= e % ,vxeR
(1= V276
u  0e(0)

0

Q) Cramer-Rao

2
estimator)
(3) 0
estimator)?

(4) 0

(5) Cramer-Rao

(attain) Cramer-Rao (Unbiased

él(Uniforme minimum variance unbiased

6, (Maximum likelihood estimator)

Var(d,) Var(d,)

n-1 262 D7 (X = X)?
6? n-1 n
n 262 DT (X = X)?
(92 n n-1
n-1 n-1 DX = X)?
26? n-2
L 9_2 Zinzlxiz
2492 n n
ﬂ 0 Z?:lxiz
0 n-1 n—1

S

X:EZHX




20 4
2
p
(1) p=0.3
2 p=0.2
) p=0.3
(4) p
p =
(5) 0.99
1
0.0081 0.9163 0<p< 3
1
0.01 0.96 0<p< 7
0.04 0< p<0.2
0.0756 0<p<0.1
0.0837 0< p<0.01




25 75

Please answer the question (1) to question (4) after the following BASIC program is
executed.

10 FOR K=2 TO 100

11 N=INT(SQR(K))

12 FORL=2TON

13 IF(K MOD L=0) THEN GO TO 16

14 NEXT L

15 PRINT K

16 NEXT K

17 END

(1) How many values of variable K is printed? @23 @31 ©28 ®25
(2) Which isthe largest number of printed K value? @100 897 ©96 @98
(3) Which isthe smallest number of printed K value? 83 84 ©2 @7
(4) Which isthe fifteenth number of printed K value? @47 @61 ©54 ®43

Please answer the question (5) to question (8) after the following BASIC program is
executed.

10 N=23460

11 =1

12 I=1+1

13 IF NMODI<>0 THEN 12

14 PRINT |

15 N=N/I

16 IF N<>1THEN 13

17 END

(5)How many values of variable | isprinted? @4 @506 07
(6)Which isthe largest number of printed | value? @23 825 ©20 @27
(7)Which is the smallest number of printed | value? @5 @3 ©4 02
(8)Which is the fourth number of printed | value? ®2 @3 &5 04



(9) Thereisainteger array X represented in row-major order, if the address of X[3, 5]
is 1000, and the address of X[5,7] is1200. Which statement iswrong?
© The number of column is 49,
® The address of X[8, 10] is 1600,
©® The address of X[3, 8] is 1016,
O Each element in the array occupies 2 bytes.

(20) Which program segment is to insert anode in the linked list? (Suppose the
inserted node named NEW, which isinserted after a node named Pointer)
©® NEW->Next = Pointer
Pointer = NEW,

® NEW->Next = Pointer->Next
Pointer->Next = NEW,

© Pointer->Next = NEW->Next
NEW->Next = Pointer,

O none of the above.

(12)Which program segment is to delete anode in the linked list? (Suppose the
deleted node named Pointer, which is deleted after a node named Back)
O free(Pointer),
® Back = Pointer->Next
free(Pointer),
© Back->Next = Pointer->Next
free(Pointer),
O none of the above.

(12) Thisisarecursive program segment.
int fact(int N)

{
if N<=0
return 1;

else
return N * fact(N-1);

Which statement is correct?

©® The number of computing fact(N) isN
@® fact(7) = 5040

© fact(8) = 40302

® none of the above



(13) What is the number of executing statement S in the following program segment?
for(k = 1; k<=n; k++)
for(i = 0; i<k; i++)
for(j = 0; j<k; j++)
if i# then S
0 n?(n+1)/3 @n(n+1)/2 © n*(n+1)/2 ® none of above

(14) Thereisasequence, 1, 2, 3,4,5, 6,7, 8,9, 10, 11, 12, 13, 14, 15, 16. What is
the number of key comparison to find 14 by fibonacci search?
05686406302

(15) Thereisasequence, 15, 21, 25, 31, 49, 51, 69, 70, 74, 85, 87. What isthe
number of key comparison to find 85 by binary search?
05646302

(16) What is the sum of the costs in the minimal spanning tree reduced from the
following graph by Prim's algorithm?
0132038360970 79

C++ (17) (21)

#include "stdafx.h"

#include "Example01.h"

#include "Example01Doc.h"

#include "Example01View.h"

IMPLEMENT_DY NCREATE(CExample01View, CView)

BEGIN_MESSAGE_MAP(CExample01View, CView)
ON_COMMAND(ID_FILE_PRINT, CView::OnFilePrint)
ON_COMMAND(ID_FILE_PRINT_DIRECT, CView::OnFilePrint)
ON_COMMAND(ID_FILE_PRINT_PREVIEW, CView::OnFilePrintPreview)

END_MESSAGE_MAR()

CExamlpe01View::CExampleO1View( ) { }

CExample01View::~CExampleO1View( ) { }

BOOL CExample01View::PreCreateWindow(CREATESTRUCT& cs)

{ return CView::PreCreateWindow(cs); }




void CExample01View::OnDraw(CDC* pDC)
{ CExampleDoc* pDoc = GetDocument();
pDC->TextOut(325, 200, "Hello World"); }
BOOL CExample01View::OnPreparePrinting(CPrintinfo* plnfo)
{ return DoPreparePrinting(plnfo); }
void CExampleO1View::OnBeginPrinting(CDC* pDC, CPrintinfo* pinfo) { }
void CExampleO1View::OnEndPrinting(CDC* pDC, CPrintInfo* pinfo) { }

(17)

©d® 00

(18)
O IMPLEMENT_DYNCREATE()
® CExample0lView()
© ~CExample01View()
O OnBeginPrinting( )

(19)
03
e?2
©1
00

(20) cs
O CView
® CExample0lView
© CREATESTRUCT
O CExample01Doc

Hello World




C++ (22)

#include "stdafx.h"
#include <iostream>
using namespace std;

int_tmain(int argc,  TCHAR* argv[])
{
float x = 1.23E+30;
floaty =x +1;
cout<<"y - X ="<<y - x<<"\n";
return O;
}

(25)

(22)
Oy-x=1
Oy-x=0
®y—x=1\n
O overflow

(23) y
O 1.23E+31
6 2.23E+30
© 1.23E+30
0 2.23E+31
(24) #include <iostream>
o cout
(2] std
(3] _TCHAR
(4] _tmain

(25) cout




(26) (29)

inputsize n runningtime T(n)
O(g(n)) ={f(n): thereexist postive constantsc,,c,, and n,
suchthat 0< ¢, g(n) < f(n) <c,g(n), foral n>ny}
O(g(n)) ={ f (n): there exist postive constants c, and n,
suchthat 0< f (n) <cg(n), for al n>ny}
Q(g(n)) ={ f(n): thereexist postive constants ¢, and n,
such that 0< cg(n) < f(n), for all n>ny}

(26) T(n)=9T(g)+n T(n)

00(n*) ®@0(n*) ®0(nlog,n) @ O(n’log,n)
27y T(n)= T(Z—;) +1 T(n)

00(n) ®@06(log,n) ©®B(nlog,n) @ O(3log, n)
(28) T(n):3T(2)+nIogzn T(n)

00(n*) ®0(n*log,n) ©0BO(nlog,n) @ Q(nlog,n)

(29)
© Any comparison sort runsin Q(nlog, n)
® Any comparison sort runsin O(nlog, n)
© Any comparison sort can be optimized to runin O(n)
O Any comparison sort can be optimized to runin ®(nlog, n)

(30) Merge Sort pseudo code Alp,....1]
Merge(X,Y) X, Y []
Merge-Sort(A, p, 1)
if p<r

then q={[(p+n)/2]
X=Merge-Sort(A,p,q)
Y=Merge-Sort(A,q+1,r)
Merge(X,Y)
Merge Sort  worst-case running timeT (n)

00(n*) ®Q(n°) ©®0(n*log,n) @ B(nlog, n)
125 25
() c c++ basic mid$
str="Something happened yesterday”
mid$(str,11,6)=>happen

(2 infix postfix
a*b+crd

(array),




f(x) cos(X)

(%) @ f(x) (%)
(2) x=a Xx=b g(x)
g(b)-g(a) f(x) x x=a x=b
h(x) = In(x) In(x) h(x) x
x=1 x=2 k k=_(3)

(Riemann Integrals)

1 1 1 1 1
S:(n+1)+(n+2)+(n+3)+(n+4)+m+(E)er

w(y) y y=0 y=1

w(y) = arcsin(y) arcsin(y)
(5)
L ( 4 20
)
sin(x) Riemann - Lebesgue 2e
—sin(x) Green's Theorem 2e-1
—cos(X) Intermediate Value Theorem 2In2-1
cos(X) Sandwich Theorem 2In2
arcsin(x) Fundamental Theorem of Calculus In2
arccos(x) Mean Value Theorem 27 -1
2ln2-e 71
2
Fubini tan(x) ”T_l
Jenson e-1 -1
In2
Roll’s Theorem Y 1




2 f:y=sin2x g:y=cos(X) OSXS%

(a,b) (c,d) O<ax<c Osxs% x=0
G
1)~ _
( 4 20 )
(Da+c
(2)b—3d
©)) 0 f (x)dx
4 G
(5) G x
f 2 \/§ +3
6 2
i 3 3\/§7z'
2 8
z 1 33r
3 2 16
2_7T J3 537
3 4 4
1 @ 3+4/3
2 4




20 )
(Newton’s Method) F(x)=x*-2x+A=0
FQ)=-1 F@=__(1) (2)
(2,3 [2,3] X
F'(X)=3x%—-2>0 F [23] (3) (2,3)
(4) F(2) F(3) F (293
2 Xy =2
L FQ) . x-2%-5
ST TR T 362
x =21

x, =%~ ) _ 5 0045683

F'(x)
%, =% - %) _ 2 0045516
F'(x,)
(5)

16

18 Green's

24 2.0945508
26 2.0945514

2.0945516

2.0945527




(o]

f(x)=€* gx)=x K x>0 X—>o

@ G )
(b) G )
@ f(%) [ s
ds dx dy X I: f (x)dx y
[, fay 6 )
(b) Y:Xg [0,5] S= 5 )
f)=3x*"+4x-12x*+12 (1) f(x) (critical value)  f(x)
(2) (inflection point) x=_(3) f
(4) (concavedown) f x=__ (5
2 10

J._llx‘e’dx: (1) j:ox‘l'°1dx= (2) .[Oztanxdx: (3)

I:x‘O'Qde: (4) J-widx: (5)

10 xIn x



(1)
(2)
3)
(4)

(1) O~n
(2) 0~(n-1)
(3) 1~(n-1)
(4) 1~n

32
1)
2
3)
(4)

(gate)

(1) OR

(2) AND
(3) XOR
(4) NOR

)
2
3)
(4)

(1) 210
(2) 220
(3) 230
( 4) 240

(1) LAN
(2) ATM
(3) PSTN
(4) 1ISDN

90

(abc)n




10.

11.

12.

13.

(D)
(2)
3)
(4)

)
2
3)
(4)

(1) IE
(2) NETSCAPE
(3) MOSAIC

(4)

(1) gif

(2 ipg
(3) png
(4)

Golden Moore 1965

1) 2
(2) 3
(3) 4
(4) 5

DVD
(1) 2
2

(3) CD

(4) AC-3

14. authorware

15.

(1) command-based
(2) icon-based

(3) time-based

(4)

(A+B)+(A" B’)
(1o
21
3 -1
(4)

18



16.

17.

18.

19.

20.

21.

22.

23.

Q) (encapsulation) (inheritance)
(2 (encapsulation) (inheritance)
3 (polymorphism) (class)
4) (class) (inheritance)

)
2
3)
(4)

T1
(1) 10Mb
(2) 1.54Mb
(3) 1024b
(4) 256K b

(parity check)
(1)
2
©)
(4)

) +
2 +
3) +
(4) +

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

(1) SRAM DRAM
(2) DRAM SRAM
(3) ROM

(4)

(1) MAR
(2) MBR
(3) MCR
@) IR

(class)
(polymorphism)
(encapsulation)
(polymorphism)



24,
(1) MODEM bps
(2) DDPS
©)
4 DDPS

25,
(1) (1011), 2's
2
3)
(4)

(0100),

26.
(l) (45) 16:(4- 25)8
2 12345
(3) (123) 16X (456) 16— (4ED CZ) 16
(4)

27.
(1) Java Script
(2) ASP VB
(3) VB Script
(4) PHP

28,
(1) 1+41=1,1 1=1
(2) 0+1=1,0 1=0
3 x
(4) x+yz=(x+y)(x+2)

29. EPROM
1)
(2)
(3)
(4)

30. A A 65
(D (41)16
2 (1000001),
3) EBCDIC
(4) LSD=2

5 10
L)

(2 shareware

freaware

bytes per second

cpu (concurrent)
PC ( )

2's

LCD 5,MSD=2

C C++

VB
Basic

X=X+X, X=X X

(11000001),
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