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Instructions:

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

(2) This sheaf of question sheets
has 7 pages including a cover.

(3) All answers should be given in
separate answer sheets. _
:F> Observe instructions

in answer sheets.

(4) Answer 2 questions among 6
given questions.

(5) You will have 120 minutes.

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

tion.
: Question Number
ElE# g Subject -
ERXEgFEEeT—bv b - .-+ Formal Languages and Automata,
T4 U v nl -+ Digital Circuits
VASEZ A g -+« Programming
AV LRy T . Computer Networks
BT Linear Algebra
B [6] Flectromagnetics
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Answers should be given in a separate answer sheet.
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(Question Sheet of Specialized Subjocts

I 6=

AR~ P b,
Formal Languages and Automata

THNT7 ARy N N={0,1} kD, BTFIZEZS SE L, Ly, Ly DFhEH
oW, %mmﬂﬁ;&. (ERIEEE) THE BB, TOEHEN (FIE
) & e B & UEMARA — b v b ¥ (DFA) DIRIEEERME =L, 7+
DTRVEAICE, ThE BT 5 R R e BT Ty vad

Y- A—b vk Y (PDA) OIREEBEREE R,
Ly = {weS |wiBWToRTE2EHRTS }

Ly = {wey* | wikood ki 11 2 MHME L TED }

Ly = {wel|wiki& TE12E%, 10ALHLHD 0 DEKIEAL )

For each language L;,'Ly, Ly over the alphabet ¥ = {0, 1} given below,
if it is a regular language, then give its regular expression and a transition
diagram of a deterministic finite automaton {DFA) which recognizes it, and
otherwise give a context free grammar that generates it and a transition dia-

gram of a pushdown automaton (PDA) which recognizes it.

Ly = {we&¥*|0 occurs exactly twice in w}
Ly = {w € ¥* | w contains 00 or 11 as a substring}
Ly = {w € X* | w contains exactly one 1, and there are the same

numbers of 0 on the left of 1 and on the right of 1}
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Answers should be given in a separate answer sheet.

2]

(74 ¥ VAR, Digital Circnits)

(1) BLF OREEI A I - H & FRO Tl bt &,

Simplify the following Boolean equatibns using a Karnaugh map.

D x5 + XX, X5 + XXX + XXX + XXXy

@ X XyX3Xy + XXXy + XXX, F XXX, + XX 5%y

(2) IR DB AERE X,
Prove the following identities for Boolean equations.

(RS 7V vy 771y s RSFF) 20T, MFOBIE: L,
Answer the following questions in terms of RS flip flop (RS-FF).

O RS-FF OREEZR % R,
Show a state transition table of RS-FF.
@ RS-FF Ot TRAZ T,
- Show a characteristic equation of RS-FF.
@ RS-FF OREEEBN &R,
Show a state transition diagram of RS-FF.
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(F0#% 34, Programming)

DTFOmMIr L L
(1) BB CIEES NI BRI 5 a, b LN 1 %5

%[ flas) + flasn)
+3( Fla) + flag) + flaa) + flas) + --oovvees + flasn—s) + f{asn-1) )
+2( f(as) + flag) + -+ flasm-3) )
b—a
HL, & = g
o5 = a-+h,
4
HORS 1+ 27

DEEZFRLUTCEORREET CSHEOME
double newton(double a, double b, int n)
AR L

(2) AM (1) DEE & L TErNZ C RO a— FORMEHEER L,

Answer the following questions.

(1) Write a C function
double newton(double a, double b, int n)

that will calculate and return the value of an expression

a0+ flow)
+3( fla1) + flaz) + flaa) + flag) + -ovoeven + flasn-2) + flasn-1) )
+2( flas)  +  flag)+- -+ flasms) ) |

where b—a : _

o= 3n '

(i = a-+1h, - and

. 4

f) =

(2) Determine the time complexity of the C code described as an answer to the preceding

question {1).
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) (Computer Networks )

ITORICE % X,

(1) A=Yk FCHASNDT 2 & RBIEHRIC U TR L,

Explain the media access control method in Ethernet.

@) IP 7277 hOBEFTR TR —7 2 ERET 2 R 2 B8 1,

Explain a mechanism for avoiding infinite Ioops in IP datagram forwarding.

(8) V—F U AEELITMIPAY L, i, MRS L OBRIZOWT IR
il .
What is a sequence number? Explain relation with acknowledgement.

(4) TCP OFFIEY ¢ o R LIISENY L, 7, S0k 3 Az By s or
AR X,

What is a congestion window? Explain how the congestion window is used.
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Answers should be given in a separate answer sheet.
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(BT, Linear Algebra)

FHAEDTOLSITER S,

-8 -8 18
A= 0 5 0
9 4 19

WOFIELL,
(1) 75] A OEEELEH<Z MVERD &,
(2) 53] A X b &,

(8) 751 A D#fTH AT AT L,

Set
-8 —8& 18
A= 0 5 0
9 4 19

Answer the following questions.

(1) Find the eigenvalues and the eigenvectors of the matrix A.

(2) Diagonalize the matrix A.

(3) Diagonalize the inverse matrix A~ of the matrix A.
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Answers should be given in a separate answer sheet.
— - (Ef5%E, Blectromagnetics)

B0 XS REDOMBER—BELTVE¥Es (m), b (m) (b>a) O 2->OMERE
Do VE, SMUDKBITHY (C), AROHRIC-0 (C) 2527, BB, RBMEES

(FEka [F/m)) L35,

Two concentric spheres of radii @ m and  m are given. The outer
sphere carries a charge +Q C.and the inner one a charge of — Q C.
The area between two 'sphercs is a vacuum having dielectric constant

of & F/m,

(1) FYRAOEAZEFNT, O 2->0RBOMOERDER SR L.

Use Gauss’s law to determine the electric field between two concentric spheres.

@  Zhb2o0RBOBEARERD L,

Calculate the capacitance of the two concentric spheres.

PERFRPE AN PTRR



