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Answers should be given in a separate answer sheet.
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Question Sheet of Specialized Subjects
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BREEeA— 7 by, e

(Formal Languages and Automata

TNT7 Ny s N=A{0,1} ED, BIRICHR B EFE L1, Ly, Ls DTENTH
LDWT, TR SEE (FAIEEE) THh BAI, FOFEEEAR (ERi#
H) & Tk @ik o REHARA — N vk v (DFA) OREERNME R,
D TCRWVEEINE, ThE BRTH IREHENEE The BT Ty vad

DV F—h¥h Y (PDA) DREEBRZ R,
Ly = {weX* | wiZBWT ol TE 2R HEHTS }

Ly = {weZ [wid00FkiF 11 2Ho5E L TED}

Ly = {wer |wiki1% TE124%, 10LLECHS 0 DEKIZAL )

For each language Ly, Ly, L3 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 gencrates it and a transition dia-

gram of a pushdown automaton {(PT)A) which recognizes it.

Iy = {w € X*| 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.

. (7« ¥F VEEE, Digital Circuits)

(1) BLF OshER S T L — X% AW TEBbE L,

Simplity the following Boolean equatibns using a Karnaugh map.

D x5y %5 + XXX + XX + X K5 + XXX,

(@) W OB A I L,
Prove the following identities for Boolean equations.

@ xl'xz' xg"t‘xl' xz' x3+xl' xz'x3+x['x2-x3:xl'x2+x2'x3+x3'x]

(RS 7V w77y (RSFF) oW T, BFOBIE: L,
Answer the following questions in terms of RS flip flop (RS-FF).

(O RS-FF OREEBR TR,
Show a state transition table of RS-FF.
- @ RSFF o EAE R,
. Show a characteristic equation of RS-FF.
@ RS-FF OIRFEER B % R,
Show a state transition diagram of RS-FE.
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‘ (7% 24, Programming)

BLF ORI E L &, |
(1) BICIRES NSNS —F o, b EBHF—5 o R HIH

[ Floo) + flosm)
+3( flar) + flaz) + flaa) + flas) + -vvee + f(asn2) + flaan 1) )
2 flag)  +  Flag)+-+ Flos-s) ) ]
b—a
HL, h =
a; = a—l—ih,
4
flz)y = T

DEZEFTE L TEORRET T C FREORME
double newton{double =z, double b, int n)

VR &,
(2) Wi (1) OffE L LTEANZCERBO2— NORMEEEZHFHN 4.

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

2| #tas) + Flasn
+3( flon) + Flaz)+ f(aa) + Flas) - woeeee + faznes) + Flam-) )
-2 flas) o+ fae)+oo o+ Flames) ) |

where : .

h, _ b?;la,

a; = a-wh, and

, 4

flz) = 1+ 22

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

question (1).
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(Computer Networks )

LT ORICE L X,

(1) A—FFy PTEREINDLT 7 REEFRITDVCHBEYE &,

Explain the media access control method in Ethernet.

(2) IP 5 — %79 ADERIZB W TERA— 7% 34 280 % 8RR L,

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

@) Py AEELIFAPRIIE L, R, BERIGE & OBERIZOV T L BB
£ _
What is a sequence number? Explain relation with acknowledgement,

(4) TCP DIEEEY 4 > FU LIIMTHARMAY L, £k, YOk 52BN D)
ALEAE .

What is a congestion window? Explain how the congestion window is used.
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(T8, Linear Algebra)

HHAZBMTOLIEEZD,

-8 -8 —1I8
A= 0 5 0
9 4 19

WOBICE R &,
(1) %71 A OEEHE BER2 FLaRD &,
(2) FH A B3I &,

(3) 4751 A DRFFI A~ ERALEL,

Set
-8 —8 18
A= i 51 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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Bk 5 E{n:b@{ﬁ%zﬁﬁ—&bﬂ\é‘#ﬁ%a (mi, 5 (m) (b>a) @2 OOWERD

Do VVE, SMUDIRBICHO (C), WEIDHIIC-0 (C) 2527, 728, REHIEE
(FERs (Frm)) &15, |

Two concentric spheres of radii 2 m and b m are given. The outer +Q

sphere carries a charge +Q C.and the inner one a charge of — Q C.
The area between two spheres is a vacuum having dielectric constant

of & F/m,

(D) H Y ADHEREANT, 02 SORBOMOEROBEREFD L,

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

@  Zhb 2 o0RBOBEEELRD L,

Calculate the capacitance of the two concentric spheres.
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