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Instructions:

(1) Do not open these Question
Sheets before starting signal.

(2) This sheaf of question sheets
has 8 pages including a cover.

(3) All answers should be given in
sega'rate answer sheets.

Observe instructions
in answer sheets.

(4) You will have 120 minutes.

(5) Answer 2 questions among 6
given questions. '

(6) You may freely use blank
space in this sheaf of question
sheets for making a draft or
calculation.

Question Number

BH4# RS Subject
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Formal Languages and Automata
Digital Circuits

Programming

Computer Networks

Linear Algebra

Electromagnetics
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Formal Languages and Automata

)

FNTTF Ry L= (0,1} EOFEE Ly, Ly, Ls & BTFOLS (5B,

Ly = {weX |wid0THED, 1TEbS ]
Ly = {0™™|m,n >0}
Ly = {wel|wég Ly}

n fif

IIT, G ok EDT, UTOMIER &
(1) 85 L 2 80T5 REERERA— <1 ¥ (NFA) ORIEEBHE 7,
(2) SHL % RBTHHREEERA L v~ ¥ (DFA) ORIBEB R 54,

( 3) B3 L% FHT 3 MEMARA— Y v (DFA) ORIEBEBNE R,

(4) B(2) 2R 3) OREEHVT, 5% L, % B85 kElbaRA—b <
Ny (DRA) DRI Wl . BALEREE 4},

(5) B L& #bT ERAREL B2 L, FEAEL DN L5 TR,

Let L1, Ly, L be languages over the alphabet ¥ = {0,1} given as follows:

Ly = {we 2 |w begins with 0 and ends with 1}
L2 {Onlm | m,n 2 U}
Ly = {'lUELll'wéLz}

n-times

Here, @--- @ is denoted by a®. Answer the following questions.

(1) Give a transition diagram of a non-deterministic finite automaton (NFA) that
recognizes the langunage L.

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

( 3) Give & transition diagram of a deterministic finite automaton (DFA) that
recognizes the language Lo.

( 4 ) Using the answers of questions ( 2 ) and { 3 ), derive a transition diagram of
a deterministic finite automaton (DFA) that recognizes the language Ls. Show
all steps in your derivation.

( 5 ) Give a regular expression whose language is Is;. Explain your answer by
showing enough details of your calculations.
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{71 V3 VEEE, Digital Circuits)

PUF OEBEER B b5 535 WERE W — % L CE B L

ST, MR AT T A,
Simplify Boolean expressions obtained by the following truth tables using
Karnaugh maps. Here, * shows “don’t care”.
@O o © A
X Xy X5 Xy f Xy XXy Xy | f
6000 0 0000 0
0001 0 0001 0
0010 * 0010 0
0011 0 0011 0
0100 1 0100 0
0101 * 0101 *
0110 * 0110 *
0111 i 0111 i
1000 0 1000 0
1001 0 1001 *
1010 1 1010 1
1011 * 1011 i
1100 0 1100 0
1101 0 1101 1
1110 * 1110 1
1111 1 1111 0
(2) 2 A)D XOR #FA L CUTOREBERZZM SR I,
Finalize the following truth table by exclusive OR (XOR) with 2-input.
A3 Mnput H A /Output
4 B | ClBoC|4B(BaC)|49B] (49B)@C
ololo ‘
0|01
0|1 |0
011
100
1ol
1|1]0
1|11
(3) HToREEBRICT HRNEESN L R,

Show a state transition diagram for the following state transition table.

REORE

/Present state, g(f) |

ROIKAE Next state, g(t+1)

H 2 fOutput, z(6)

AR finput, () |

A Anput, x(8)
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(705 3 v, Programming)

CERHRTEPNLZRD2DDT O I ARERTTIELELED WS HIBELNDL D, F

ﬁu\ﬁné:ﬁﬁ}tﬁﬁu%g"ﬁgﬁgc:ﬁ{ﬁo {ﬂb: ﬁ@%@ﬁ%‘sci, %E;iu tﬁﬂﬂ_‘_\-ﬁ.;o

What character sequences are expected to be printed out by the following two C programs? In

your answer, you should use ., to represent a blank character.

(1)

#include <stdio.h>

void £i(int p; int q);
void f2(int *p, int *q);

int main(void)
{
char al7]={’c’,’a’,’¢’,?\07,2,3,°\0°},
*x=a+d;
int k;

printf("(1)1+1/2%5 => %d\n", 1+1/2%5);
printf{"(2)1.0+1/2%5 => %3.1f\n", 1.0+1/2%5);
printf("(3)1+1/2.0%5 => %3.if\n", 1+1/2.0%5);
printf{"(4)%s\n", a);

printf("(8)%cke\n", al0], al[1l+1);

printf (" (8)%d\n", x[01);

printf ("(7)%d\n", *{x+1)+100);

printf (*(8)%c\n", "donkey"[2]);

k=0;
ik, &);
printf (" (9)k=%d\n", k);

k=0;
£2(&k, &k);
printf (" (10)k=}d\n", k);

return 0;

}

void f£1(int p, int q)
{

pHt;

gt+;

1

void £f2(int *p, int *g)
{ .
(xp)++;
(kq) ++;
1

MIRRERED SRR AR



?&31%Eﬁ%k#k?ﬁEﬁﬂ#ﬂ%ﬂ@iﬁ%ﬁ&x?%ﬁﬁﬁﬁ(—Elﬁ,%Ekﬁﬁiﬁﬂkﬁ,mns@aﬁzlﬁ)

[BRBERIEER) wETea—2

Master’s Program in Electrical and Information Engineering .(Infor. Eng. Course)

o AR, ABRENSNBZBEMFCRBATE L,

Answers should be given in a separate answer sheet.

(2)

#include <stdio.h>
#include <stdlib.h>

typedef struct node *Btree;
typedef struct node {

int num;

Btree left _subtree, right_ subtree
Jode;

Btree insert new_node(Btree tree, int num);
void print_structure_of (Btree tree);

int main(void)

Btree tree;
int i, a[B]l={5, 7, 2, 3, 6};

tree = NULL;

for (i=0; i<5; ++i) {
tree = insert _new_node(tree, afi]);
print_structure_of (tree);
printf ("\n");

return 0;

}

Btree insert_new_node(Btree tree, int num)
{ ;
Node *ptr_node;

if (tree == NULL) {
ptr_node = (Node *) malloc(sizeof (Node));
if (ptr_node == NULL) {
printf ("#** fail in memory allocatlon LEE AP N
~ exit (EXIT_FAILURE) ;

T

ptr_node->num = num;
ptr_node->left_subtree = NULL;
ptr_node->right _subtree = NULL;

return ptr_nods;
}else if (num <= tree->num) {

BRI

HMRE BERT

Question Sheet of Specialized Subjects
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(Fa53 3w, Programming)

tree->left_subtree = insert_new_node(tree->left_éubtree, num) ;

return tree;
telse {

tree—->right_subtree = imsert_new_node(tree->right_subtree, num);

return tree;
I
}

void print_structure_of (Btree tree)
{
if (tree == NULL) {
printf ("#");

}elee {
printf("tree(¥d, ", tree->num);
print_structure_of (tree->left_subtree);
printf{", ");
print_structure of(tree~>r1ght subtree};
prlntf(”) ||)

}
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Computer Networks

LUFORIICEZ &,

(1) CSMA/CD IZDWTHMICHMT L, /2, CSMA/CD BEHZ Y N7 — 27 T
: TERWHEHBZHAE X,
Explain CSMA/CD in detail. Explain the reason why CSMA/CD cannot be used
1n a wireless network.

(2) DATFOIP Y RELA%E Ry MMiE 10 R TRE., £/, PTRVAZIAEXL
Ko
10011001 01010100 00000011 01001001
Change the following IP address from binary notation to dotted decimal notation.
Find the class of the following IP address.
10011001 01010100 00000011 01001001

(3) ICMP O#REZFHAE L, T/, ICMPERIBEA Y-z THHE L,
Explain ICMP functions. Explain ICMP Time Exceeded Message.

(4) TCPITBIFBAV—TxzANI Rz DN THAT L,
Explain 3-way handshake in TCP.
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7 h %k
[ 1

o= | 2 |, ap=
\1
[ 6

by = 4 1, bs=

(1)
=] 1

\ 2
[ 7\ 0
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(B, Linear Algebra)

9
bl = 2 »
—-10
Ct
&)

e

& L, BWEﬁﬁﬂ A AG]_ = bl, Aa2 e bg, Aa3 = b3 %?ﬁh@‘%@ kj_%c 12(

ToMiEZ L

(1) 2 b ay, ay, ag DRI (—IOMSE) ©hB T & RRE,

(2) FFl A%RD &,

(3) 2 1 XABR Ax =
(4) B I XAEN Ae = c BREFRFD1ZDD ¢, o, 3

Let column vectors be

[ 1
=1 2 |,
\ 1
[ 6

= 4 1,

\ —8

a1 ag =

by by

<

\9/ \o)

B (3\ . c-(

BT &R RD K,

1

Ca

\ e

Let A be a 3 by 3 matrix that satisfies Aay = by, Aay = by and Aas = bs.

Answer the following questions.

(1) Prove that vectors ay, a; and agz are linearly independent.
(2) Find the matrix A.
(3) Find all solutions to the system of linear equations Az = 0

(4) Find the condition on ¢;, ¢z and ¢3 under which Az = c is solvable.
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6] pFomcss L.

(1) HEZERHRIENC 2 i OfﬁﬁuﬁwﬁﬁT(ﬁ%ﬁﬁﬁm)ﬁ*ﬁﬂﬁ

HLTNA, ﬁ7x®%%%ﬁwfﬁlmﬁﬁEm&®io WEZ bR A NES
A 2,

Use Gauss’s law to obtain an expression for the electric field £ in the free space due to
an infinitely long line of charge with uniform charge density p, along z-axis.

(2) BEZMPICHLEE 281l Lk R o OBBENEEMERD S, 70K
' S=y/ PR THEAONDEBRPMN TS, T 2T IIER, 13 2 FORAL
AUV, PR E L OEBETH S, BT OERICII SRR H 2R k.

() 0<r<a 7
() r>a

An infinitely long cylindrical conductor whose axis is coincident with z-axis has a radius a
and carries a current characterized by a current density J =(/,/r)Z, where J,is a
constant, z is a unit vector along z-direction, and r is the radial distance

from the cylinder’s axis. Obtain an expression for the magnetic field H for
each of cases

(@ O<r<a,
®) r>a.
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