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Do not open these Question
sheets before the starting sig-
nal.

This sheaf of question sheets
has 5 pages including a cover.

All answers should be given in
answer sheets.

Observe instructions
in answer sheets.

You have 120 minutes for this
examination.

Answer 2 questions among 4
given questions.

You may use blank space in
the question sheets for making
a draft or calculation.
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BHsEm - Information Theory
PRI - Linear Algebra
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Answers should be given in separate answer sheets. Formal Languages and Automata )

PI2% 7 VAN 75: {o} 2: U, IEFFRH (00)*U(000)* BEKDOG Z7E% L LT 5,

Con81der an alphabet {O}, and let L, be the language of the regular expression
(00)* U (000)*. Answer the following questions.

(1) SFEL 2 RBHTOIEREMAERA—b v > (NFA) DREBESNZ =Y,

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

(2) SELERBTDHREUARA—D vV (DFA) DREBEBXE R,

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

WZ, TWI77 YN B ={0,1} EOFFE Ly, L3 2 ATFTDE D IZED D,

Ly = {wer|wlkoozWAFILLTED )
Ly = {weS |wik1102WHFE U TEERN}

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

Ly, = {w e ¥*|w contains 00 as a substring}
Ly = {w e ¥X*|w does not contain 110 as a substring}

Answer the following questions.
( 3 ) = L‘IEI L2 % mt.\ﬁkj—é DFA 0)'{7& g%’& F_;_]j:
Give the transition diagram of a DFA which recognizes the language Ls.

( 4 ) IZHZIIII LB 72 E?L:.{E&Té DFA @'{k E%% /—_l_:\.-b‘:o
Give the transition diagram of a DFA which recognizes the language Ls.

( 5 ) ;E‘E L2 N L3 7& mc\ﬂj—é DFA @ﬁ,u\%@“% F‘t‘f
Give the transition diagram of a DFA which recognizes the language Ly N Ls.
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Answers should be given in separate answer sheets.
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St =

LIFORNZZE % K, Answer the following questions.

(1) 125 nET 0E2EL) OED 10 EBEICHND 2 DEEEZH 22 CE

DT AEERE L,

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) (ZEE : FEFIANOEEE H 3 5 HLEITR0.

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

(2) UTOA A BEAENSRD CEEDO S 1 77 BT, BEECTT D, B
B, REZITOBBEERER, 2R, BRILSTEHENILRD LD

L, BEEFIINE (+) 0B 2ERTEZ L,

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>

#include <stdlib.h>
int sign_inversion(int);
int minus(int, int);
int multiply(int, int);
int main(void){

int a =0;

intb=0;

printf ("Enter an integer A:");

if (scanf ("%d”,8a) 1=1) {
printf ("Exit. Enter an integer¥n”);
exit(1);

~OD OB WO N — O O GO~ O T b CO N —

18 printf(“Enter an integer B:");

19 if (scanf (“%d”, &) 1=1){

20 printf ("Exit. Enter an inteser¥n”);
21 } exit(1);

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

27 return 0;
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Answers should be given in separate answer sheets.

AEHERY P(i)=38/4, P) =1/4 LT3 20DV RV x1, 0 DB 72 AEIBD
RVMEHRIR X 235V, RROLBOVFEFL LTz, UTOMICE X L, 2B, %
EDXHIL log3=1.59 W X,

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

log23=1.59 if necessary in the following questions.

Xi P(x;) | fF5(Code)
X1 3/4 1
x2 1/4 0

(1) ZoOFHREXOT FrE— HX) 2R L,
Find the entropy H(X) of this DMS.

(2) ZOHEFOEHHFEE L ROFEALZIE ) 23R X,
Find the average code length L and efficiency n of this code.

(3) ZDFEHRIR X OV RNE2DF LT 2 ROTERFEHRIE X2 13T O
EOCERSIND, NTTUHEILLVHFELE 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(a)
a1= x1x1 9/16
a2 = X1X2 3/16
a3 = X2x1 3/16
a4 = X2X2 1/16

(4) ZOFHRIFE X> D brbt— HX?Y) ZEET X,
Find the entropy of the second-order extension of X2, H(X?).

(5) M (3) THHLIEHFEOFHRETE L RUKEIEn 25RD &,
Find the average code length L and efficiency 7 of this code derived in (3).
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W =
o~ N
DO

-3 4 0
A=|-5 3 1], P=
—6 12 —1
LU & UTORICEZ X,

(1) ADEEMEL, TR TIEE RS bV aRD &,
(2) PRERITHBZLERL, P12 PTAP 23RD &,

(3) AV &R &,
-3 4 0 1
A=|-5 3 1 and P= |1
—6 12 -1 3

Answer the following questions.

Let

D =N
N

).

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