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(Rﬁﬁ%tﬁ rPY R,

)

FINT7 Ry B=1{0,1} EDEEE Ly, Ly, Ly # BTFDES DB,

Ly = {weX |wikoTHED, 1 THDD }
{01™ | m,n > 0}
L3 = {'U)EL}_I'LU%LQ}

5
]

IIT, G ak &b, UTFORICER

(1) S8 % RT3 FREMERA— 1 b ¥ (NFA) OREBEBRE 7Y,
(2) ST L2 BWT5REEARA— 7 b~ (DFA) OREBEBRE R,
(3) B L, % Bl 3 WEREHIRA — 1 ¥ b ¥ (DFA) ORIEBEE 7,

(4) B(2) xM(3) OBREEZHNT, SH L2 AT RERFERA - <
b ¥ (DFA) DRBEBBEZ BT &, %tﬂlﬂ*&i% TRTRE,

(b)) Bff Ly X I IEMRERRE HA &, FHEEED HPL LD IR,

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

In = {weX* ! wbegns with 0 and ends with 1}
Ly = {0™1™ | m,n > 0}
L3 - {WEL1|W¢L2}

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

( 1) Give a transition diagram of a non-deterministic finite automaton (NFA) that

recognizes the language L,.

( 2 ) Give a transition diagram of a deterministic finite automaton (DFA) that

recognizes the language L.

( 3) Give a transition diagram of a deterministic finite automaton (DFA) that

recognizes the language Lg.

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

{ 5} Give a regular expression whose language is Ls. Explain your answer by
showing enough details of your calculations.

FRRERZE AR EHAR
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2] (1)

2T, KRR TT TS, 4
Simplify Boolean expressions obtained by the following truth tables using
Karnaugh maps. Here, * shows “don’t care”.

A AT
(@) finput /(f:tj;ut () nput ,'(T;tj;ut
T Xy Xy Xy f M E XX 4 f
0000 0 0000 0
0601 0 0001 0
0010 * 0010 0
0011 0 0011 0
0100 1 0100 0
0101 * 0101 *
0110 * 0110 *
0111 1 0111 1
1000 0 1000 0
1001 0 1001 *
1010 1 1010 1
1011 * 1011 1
1100 0 1100 0
1101 0 1101 1
1110 * 1110 I
1111 1 1111 0

FMRIE EREM-F
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(7 ¥4 AV ER, Digital Circuits)

UTORBEERNMLELNLHBAE I ) —HE AN TEBLE &,

(2) 2AD® XOR ZFF L CEAF OBEBMER & 585 S ¥ X0,
Finalize the following truth table by exclusive OR (XOR) with 2-input.

H 73 /Output

BOC A®(BSC)|40B

(4eB)®C

AJ nput
4| B|C
0 0 0
0 0 1
o]110
0 1 1
11070
1101
1 1 0
1 1 1

(3) LIFOREBEBRICHT D IREBESRK Z R,

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

REQRE RDIKEE Next state, g(#+1) H J3 Output, z(f)
[Present state, g(f) AR nput, x() A Aimput, x(7)
0 1 0 I
do o 4 0 0
9 42 gds 0 0
¥ 4o a1 0 1
) 42 T2 0 0
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CRETEPNERO2ODTDY I AEEFT S L A4 ED 0D HARBLNED, F
BRSNS A XFH R BRI, 1L, MEOBE, BEHE, LR L,

‘What character sequences are expected to be printed out by the fo]lowing two C programs? In

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

(1)

#include <stdio.h>

void fi(int p, int q);
void £2(int *p, int *q);

int main(void)
{
char al[7]={’c’,’a?,7t7,7\0°,2,3,’\02},
*x=g+4; .
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 => ¥%3.1f\n", 1+1/2.0%5);
printf ("(4)¥%s\n", a);

printf (" (6)%cke\n", al0l, al1]+1);
printf (" (6}%d\n", x[0]);

printf("(7)%d\n", *(x+1)+100);
printf (" (8)%c\n", "donkey"[2]);

k=0;
£f1(k, k)
v printf ("(9Nk=%d\n", k);

k=0;
£2(&k, &k);
printf(“(io)k=%d\n", k);

return 0;

1

void fi(int p, int q)
{

pt+;

qt+;

t

void f2(int *p, int *q
{ .
(*p)++;
(xq)++;
}

FERFRER ARBVERRY
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(2)

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

typedef struct node *Btree;
typedef struct node {

int num;

Btree left_subtree, right_subtree;
Teode;

Btree insert_new_node(Btree tree, int num);
void print_structure_of (Btree tree);

int main(void)
I .
Btree tree;
int i, al[B]={5, 7, 2, 3, 8};

tree = NULL;

for (i=0; i<B; ++i) {
tree = insert_new_node(tree, alil);
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 allocation **x");
" exit (EXIT_FAILURE);

}

ptr_ncde->num = pum;
ptr_node->left_subtree = NULL;
ptr_node->right_subtree = NULL;

return ptr_node;
telse if (num <= tree->num) {

HMRIE SR

Question Sheet of Specialized Subjects

4 , 7T =

(737237, Programming)

tree—>left_subtree = insertmnew_node(tree—>1eft_éubtree, num) ;

return tree;
}else {

tree—>right_subtree = insert._new_node(tree->right_subtree, num);

return tree;

}
by

void print_structure_of (Btree tree)

if (tree == WNULL) {
pI'iIltf (u#n) :

telse {
printf{"tree(¥d, ", tree->num);
print_structure_of (tree->left_subtree);
printf{", ");
print_structure_of (tree->right_subtree) ;
printf(¥)"); ‘
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Computer Networks

LUFDHIZE A K.

(1) CSMA/CD IZDWTHMIZHHAE L. £/, CSMA/CD S % v h 17— 27 T
TERWHEBZFHET L,
Explain CSMA/CD in detail. Explain the reason why CSMA/CD cannot be used
n a wireless network.

(2) BIFOIP T RLVA%ERy hMiE 10 BERTRYE, $£/2, PTRLVAYS2AREZ
& |
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 OHREZHIAY L. $72, ICMP KRIBIBA v — DI DWW THIE L,
Explain ICMP functions. Explain ICMP Time Exceeded Message.

(4) TCPIZBITDAV—TxANYRI oA 7IZOWTEBR L,
Explain 3-way handshake in TCP. '
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b2= 4 )
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L, SKRIEHTI AW Aay = by, Aas = by, Aas =bs i THD &ﬁ"_%c LA

TomMiEL L.

(1) R_Z PV ay, ag, ag HPHEBHECT (—RHNL) ©H B2 & ERYE,

(2) 779 A 2RD &,

(3) #ay | KABR Az = 0 2T,
(4) EZ1RABR Ax = c BEEEDHDD ¢, co, 3 WET2EMERD &,

Let column vectors be

1

a=\| 2 |, a=
1
6

by = 4 |, b=
—8

=

—4

\ 9

0
, 0= 0

\ 0

and

C =

[ 9
2 |,
\ —10

(01

C3

\ s

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

Answer the following questions.

(1) Prove that vectors @y, oy and as 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 ¢, cp and ¢z under which Az = ¢ is solvable.
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6] sFomcss £

(1) BHEZERFICEVT z#hic ofﬁﬁuﬁwﬁ%ﬁ(ﬁ BT p) B—HRITS
MLTNWD, HYADBEAERCTRABOBRERYOL 515 bhahndE
L R

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

(2) HEEMPTICHLEE 28 LR o OEBEMNEEEAN DL, 708K
J=(J0/r)2’6"a‘4i6ﬂ5§':“37*75§?*ﬁ’b'@\ D ZITJEEE, 213 z FoOBAL
X7 NV, riz b DERETH 5, uToﬁﬁ CBIBRRH 2Rk K,

(a) O<r<a
b 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=(J,/r);, 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
(a) O<r<a,
(b) r>a.
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