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BAEFEEA - by,
Formal Languages and Automata

)

TIWVI77 Ry e 2={0,1}295, 2D X, UTFTOMIZEX &,
Consider an alphabet © = {0,1} and answer the following questions.

(1) L={weT|wik 0THHEY, 1t TKDY, BHXFFLLTI012 5L }
LB, ZDLE, SELERHBTOREEARA—N Y~ (DFA) DIRRE
EM Nz R,

Let L = {w € £* | w starts with 0, ends with 1, and contains 101 as a
substring }. Give the transition diagram of a deterministic finite automaton
(DFA) which recognizes the language L.

(2) DTOREBERHTRLI ND IEREMEERA—H vh ¥ (NFA) L FA—DF
FE% FilY 5 DFA DREEB . R,
Give the transition diagram of a DFA which recognizes the same language

as the non-deterministic finite automaton (NFA) whose transition diagram is
given below.

(IRR=INfEK)
(Continued on the following page)
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(Hﬁiﬁiééc‘: 7]'—‘ }‘ 4 “ V:
Formal Languages and Automata,

)

( 3) BAFOREEBRTEDI NG Y adyy F—h v h v (PDA)FR#d 5

EiE% ET 5 XMBEHSUE (CFG) 2 ZR &, 22T, @D N “s,a — B”
&, EWABRICBWT, AL EB R FALL, ARV I hbitTa%
RY FUTCHBELETYVaddILiROL, s=cla=¢ B=¢)l& &
AHTEE (K 7, T VaddiEs) Meniez BKdd,
Give a context-free grammar (CFG) which generates the language recognized
by the push-down automaton (PDA) whose transition diagram is given below.
Here, a label “z,a — B” of an edge denotes that the machine reads the
symbol z from the input, pops the symbol a from the stack, and then pushes
the symbol 8 to the stack at the transition; z = ¢ (o = ¢, f = €) means that
no symbol is read (popped, pushed, respectively).

0,0 — ¢
1,1 =€

e,e— 9 €,€— € 68— e
— q1 @ da

l,e =1 0,e =0
@ €, €E—FE

(4) L={(1)"o)"(10)* |n>0} B ¥, S5 L% A#HT2 PDA DREE
%% /%—E-Q

Let L = {(01)*(10)"(10)™ | n > 0}. Give the transition diagram of a PDA
which recognizes the language L.
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H

(74 ¥ ZVEH, Digital Circuits)

(1) UUTFOMEREICOWT, UTOMICZ 2 k.,

Answer the following questions for the following logic circuit.

; [D; x

ciw}

(a) X ZimE A TRHA,

Give a Boolean expression for .X.

(b) 7 —VRBDEARNKE IV TH(2) TR 72 SRR O 8 BifL 47 %
Simplify the Boolean expression obtained in Question (a) using the basic
formulas of Boolean algebra.

() N/ —RZEHNTRH() TROZHBR OB 24T 2,

Simplify the Boolean expression obtained in Question (a) using Karnaugh
map.

(d) AL L 7= [ B & 40T

Draw a simplified circuit.

(2) LT OREEBRNCH T 5 REBEBH & T8,

Show a state transition table for the following state transition diagram.
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(7u 25 37, Programming)

IR ORI %

(1) EBHEFHALL, ThEZRRBEHELT (L. %%ﬁ@ﬁ@ﬁ/fﬁbf)% % C
B3I AEERE L, HEL, BT 168 2 HAAALEE,
168 = 2%2%2%3%7

CWVWDRICHATD I kit &,
(2) Aif (1) OMEL L TEPNZCEEDI— ROKMBFERZANE,

il
2
S
N

Answer the following questions.

(1) Write a C program that will read in a positive integer and then find its prime factorization
(i.e. represent it as a product of prime numbers). Write the program in such a manner that

will print the result in the form
168 = 2*2%2%3%7

when an integer 168 is read in.
(2) Determine the time complexity of the C code described as an answer to the preceding

question (1) .
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Computer Networks

UTDOMICE % L,
Answer the following questions.
(1) 7y FRHIZHOWTEEMIZHAE X,

Explain packet switching in detail.

(2) LUTFOIPT FLR%Z Ry Mix 10 RS CRE £7/7, 7 RLAI I 2ABE 2 X,
10100001 01000101 00011011 11001101

Change the following IP address from binary notation to dotted decimal notation.
Find the class of the following IP address.

10100001 01000101 00011011 11001101

(3) OSPFIZ oW THMICHAE &,
Explain OSPF in detail.

(4) TCPIZOWTEHHNIHEAYE X,
Explain TCP in detail.

(5) E# ACKIZTOWTEEMICHAE L,
Explain a duplicate ACK in detail.
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B

(MIBARE, Linear Algebra)

T3l AL BRRDEHILEZ B,

MUTFOMIZEZ &,
(1) XDFF%EER X,
(2A+ B)(A— B) — (2A? —2AB — B?)

(2) 1391 B WfFF% ko k.
(3) 1351 A DEGEEEERAY P AR RD L,

1 1 0 2
A=2 2 (2 -1 1 ) and B = 2 -1 0 .
-1 0 1 -1

Answer the following questions.

(1) Compute .
(24 + B)(A— B) — (24* — 24B — B?).

(2) Find the inverse matrix of B.

(3) Find the eigenvalues and eigenvectors of A.
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(1) BAROEIIZ2O0ER 01, 00 S x 8 L2
AWTWDLUTOBED yEh D& PlcBIT 3

BREZRD L,
(@ 0=0,=0
(b) Q] ==0, Qz =0

Two point charges, Q1, 0, are located on the

HMRE BEEMmF
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'7/

&%, Electromagnetics)

O Qs

x-axis as shown in the right figure. Determine
electric field E at point P on the y-axis in the
following cases:

@ 9=0,=0

b) 9=-0,0,=0

(2) BFRDLDIZERK I BDFENLZEVESIRD
A LR—YEEIZEREOL—TBb 5, =
DN—T L ERT AR EZRD X,

The rectangular loop shown in the right figure is
coplanar with the long straight wire carrying
current /. Determine the magnetic flux through

the loop.
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