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EEEIE Instructions

1 ZOREMTE, RREGOASEASSH 2 E THNTIER bRV,
Do not open this question booklet before ’the starting signal.
2 REMFE, REZ2DTEHTEN—UH D,
This question booklet has 5 pages including a cover.
3 ARDIL2RMABRRL CTHRETHZ L,
There are 4 questions. Please answer any 2.
4 FRESE, TR REOIE S EIHCRAT B L,
All énswers should be written on the answer sheets.
5 ZERESE, SMERBROEESNENCLTREATLZ &,
Write down your examinee number in the box on each answer sheet.
6 FREFERIL, 1205 TH D,
You have 120 minutes for this examination.
7 TEXE, MEMToRBEEERTLZL,
You may use the blank space in this question booklet for making notes or

calculations.
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[ fgstSEE A — 7 > Formal Languages ami Automata ]

FTNT77 Ry K% {01} £ F5, DTFOMIER k.
Consider an alphabet {0, 1}. Answer the following questions.

(1) AFOXIRBEEXE (CFQ) L& > TERI NS EES L, 2§53, SHL, %
a9 ® REMARA —K ¥V (DFA) DREEB R 2 =8, '
Let L; be the language generated by the following context-free grammar
(CFG). Give the transition diagram of a deterministic finite automaton (DFA)
which recognizes the language L.

S — A|B
A — 0B |e
B — 1A]e€

(2) EHEH (01U IKk>TERL NS
- 9% DFA DREEBXZ =Y,

Let Ly be the language given by the regular expression ((01) U (10))*. Give
- the transition diagram of a DFA which recognizes the language Lo.

EE [, L TH, B L, % Ak

jafl

n &
Lk Ly ={0"1" |n>2} L BX %, £RL, a"ikG akEDY, &

(3) 8
Ly BETDE Ty vad Uy A—h v h Vv (PDA) DREBEMMZ =8,

n-times
Let L3 be the language given as Lz = {0"1" | n > 2}. Here, @ -a is denoted
by a™. Give the transition diagram of a push-down automaton (PDA) which
recognizes the language Ls.

(4) BELERODEDIZERD,
L4={w1---wk]k21, ?ATODlS'LSICCCO‘J\TWZGLg}

S Lok BT CFGE BA &,
Let L4 be the following language:

L4:{w1---wk]k21,wi€L3forany1§z'§k}

Give a CFG which generates the language Ly.
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[ Jaodszoy Programming ]
LITORIZE 2 £, Answer the following questions.

(1) 10,000 kKD 7 4 FF v FHRE (74 R F vy FETHBEH %
FI%THCEEO 0 ST LEVERTE L,
TARTyTFEEE, FA=1, KB=116BE0T, B
EZ:EI-1+E-2<H>2>
TROLNHETH B,

Write a C program that enumerates the Fibonacci primes that are
less than 10,000.
A Fibonacci prime is a prime number that is a Fibonacci number.

Fibonacci numbers were defined by the recurrence relation

Fo=Fu+ Fy(n>2) with Fi=1, Fo= 1.

(2) 3EOECEHBOBAANNEEZKDZ2 CEED TS0 L%
VERRE X

Write a C program to find the greatest common divisor of

three positive integers.
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[ [E#RIEER Information Theory ]

LT ORICE 2L

Answer the following questions.

(1) 22DV BRIL x1 0 &5 2 TOEEIEHRIR X 2E 25, 0,0 NEHETHDE
&, TURRE— HX) BHRERDIEERY, 188, BETHIUILL T OBEMRAEH
N | | |
Consider a binary memoryless source X with two symbols x1 and x,. Show that the
entropy H(X) is maximum when both x; and x; are equiprobable. Use the following

relation if necessary.

—10 x—llo e
I g, . g,

(2) WOEREIFBRIR Sz 2 a7~ FEbl, FOEHFERERDL,
Construct the Huffman code for the discrete memoryless system S shown below, and

.calculate the average code length per symbol.

S— Sy 57 53 Sy Ss S
0.18 020 030 0.12 0.08 0.12
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[ PR %  Linear Algebra ]
T oficEx X

(1) a 2REr T 5, 454
T—y+az=0, (a—5z+5y—2=0, z—ay+z=0, 22+1y>+22+£0
BRI TR, y, 2 DFET 272D D a DEAFERD X,

(2) bEEMr T2, &4

T+2+w ‘
bx —y+ 3z + 4w z,y, 2, w X FE
by —2z+ (b —6)w
DERE
p
g ||p qridEE

7

PELLRBEDDLDEERRD X,

Answer the following questions.

(1) Let a be a real number. Find the condition on @ under which there exist real
numbers z,y, z satisfying the following 4 conditions:

t—y+az=0, (a—5z+5y—2=0 z—ay+2=0, z®+y*+22+£0.

(2) Let b be a real number. Find the condition on b under which the set

z+z+w
br —y+3z+4w z,v, z,w are real numbers
by —2z+ (b—6)w

is equal to the set

D
q p,q,T are real numbers
T
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