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TNT77 Ry % {0} U, EHFRH (00)*U(000)* WRDOITEFEZ L1 TD,
ZDkE, ATFTORICER &, :
Consider an alphabet {0}, and let L; be the language of the regular expression
(00)* U (000)*. Answer the following questions.

(1) S5, % BHT 5 IEHRERAEA—h T8 v (NFA) OREEBEE R,

Give the transition diagram of a non-deterministic finite automaton (NFA)
which recognizes the language L.

(2) BBL2RFBITLREMEARA—b b (DFA) DREEHNZ R,

Give the transition diagram of a deterministic finite automaton (DFA) which
recognizes the language L.

WIZ, W77 YN B=1{0,1} EOFFE Ly, L3 Z A TDED ITEDD,

Ly = {weT|wlidoot BWAFIL L TED }
Ly = {weX |wid110Z2WHFIE U TEEER N}

Zor¥, PUTOMICEX L,
Next, let Lg, L3 be languages over the alphabet ¥ = {0, 1} given as follows:

Ly = {w € ¥*|w contains 00 as a substring}
L3 = {w € * | w does not contain 110 as a substring}

Answer the following questions.
(3) 558 L, % RiMd % DFA DREBEBNE =Y,
Give the transition diagram of a DFA which recognizes the language Lo.
(4) S8 L% RiWd 5 DFA DRBERHE R,
Give the transition diagram of a DFA which recognizes the language Ls.
(5) B%E LN Ly % M5 DFA DRIBEBR % R,
Give the transition diagram of a DFA which recognizes the language Lo N Ls.
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UUTFORNZZE %2 K, Answer the following questions.

(1) 1225 nET OEEL) OFED 10 EEHITENDS 2 DEEEHE 25 C=

ORI T AEERE X,

Write a C program that counts the number of 2s that appear in positive decimal

integers from 1 to n (including n).

Example:
Input: 23

Output: 7 (2, 12, 20, 21, 22, 23) (FEE : FEINNOEEZE H 13 2 0B 1L 720,

Note: There is no need to output numbers in parentheses.)

(2) LTOAA VEBENGRD CEREOT 1 &“?A&:T, BEIHEICXT D,
B, BEPTOBEEEZERE L, 2770, BERIZETCEHENIORI LD

L, BfEETIINE ) 0oLEERATLIE,

Write functions in the C program that perform subtraction and multiplication

on integer values for the following main function. Note that all results should

be integer values, and only addition (+) should be used for arithmetic

operations.

finclude <stdio.h>
finclude <stdlib.h>

int sien_inversion(int);
int minusCint, int);
int multiply(int, int);

int main(void){
int a =0;
int b =0;

12 printf ("Enter an integer A:");

13 if(scanf("4d",&a) 1=1){

14 printf ("Exit. Enter an integer¥n”);
15 y exit(1);

OO0~ T B GO —

18 printf("Enter an integer B:");
19 if (scanf ("&d”,&b) 1=1) {
20 printf ("Exit. Enter an integer¥n™);

21 exit(1);

22 1

23

24 printf("A - B = %d¥n”, minus(a, b));

%g printf ("4 X B = ¥d¥n”, multiply(a, b));
27 retumn 0;

28 ]
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(¥, Information Theory)

AERERE Pk) =84, P =1/4 L35 200D VRV x1, % DB IR B ELED
BRWEHRIR X 2350, RROEBOVFF LI, UTOMICEX X, 728, &%
ERHIL log3=1.59 Z WX,

Consider a Discrete Memoryless System (DMS) X with two symbols x1 and x;
and P (x1) = 3/4, P(xp) = 1/4. Symbols x; and x; are encoded as follows, and use

log23=1.59 if necessary in the following questions.

xi | P(x) | &5 (Code)
X1 3/4 1
X2 1/4 0

(1) ZoFREXOxrhrb— HX) RO X,
Find the entropy H(X) of this DMS.

(2) ZORFOEHHFEE L ROFEALEE 23Rk X,
Find the average code length L and efficiency n of this code.

(3) ZOFEHIRE X O UHRNVE2OFE LD 2 ROTERFERIR X2 1XLLTF O
LOREESND, NI UBEBIC LV EE LR L,
The second-order extension of the DMS X, denoted by X2, can be defined by the
following table. Construct a Huffman code for X2.

a; P(ai)
a1 = x1x1 9/16
2= X1x2 3/16
a3 = X2X1 3/16
as= x2x2 1/16

(4) ZOFHIFE X2 0y be— HX? 2HEYL,
Find the entropy of the second-order extension of X2, H(X?).

(6) [ (3) THHLEFEOEEHHSRE L RORSEIE, ZRD K,
Find the average code length L and efficiency n of this code derived in (3).
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FRIAP%

Lo ==
> N
N =

-3 4 0
A=|-5 3 1], P=
—6 12 —1
L& LTFTORIZEZ K,

(1) ADEEEL, TIIHT2EENY bLVERD &,
(2) PHERITHZZLERL, P12 PIAP 2RD &,

(3) Az L,
-3 4 0 1
A=[-5 3 1 and P=|1
-6 12 -1 3

Answer the following questions.

Let

(@200l \V]
[

).

(1) Find the eigenvalues and associated eigenvectors of A.
(2) Prove that P is regular, and derive P~! and P~tAP.
(3) Calculate A,

PR RFER 8L B RREF TR



