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Formal Languages and Automata

BIFT, LOM) W M AT 5 S 2bd, UTOMICELE,
Below, we denote by L{M) the language recognized by a machine M. Answer

the following questions.

1)

My % MTFOREEBEICE Y 525 Nd JEEARA—b Y b Ye 35, &
DrE, B L(My) R #DY ERERE AL, |

Let M; bea deterministic finite automaton whose transition diagram is given
as below. Give a regular expression whose language is L{M;).

a ' b

()

EHEH a* (b U c)a* BT BHM L(My) & S{liE 25 & > B PRt aE
F—h YN My OREER R R,

Give the transition diagram of a deterministic finite automaton Mj such

that the language L(M,) equals to the language of the regular expression
a*(b*Uc)a"

M, % D FOREBBRIZL) EZbND Ty yayy - A—hYhr2d
b, TOLE, ETEL(M:) % B89 XIRBEHXEEEA L, 22T, HD
F RNz, a— B, BB BT, AAPLEE % AL, AZY
b EFar Ry TUTHRERE 7Y Va2 dE5lee2ROL, z=c(a=c¢,
ﬁﬁe) y nJh&'CElb‘}—uaF( T, T Vﬂﬂ_éuaﬁ)ﬁ)&b\?géﬁﬂ*j_é

Let M; be a pushdown automaton whose transition diagram is given as bélow.
(live a context-free grammar which generates the language L(Ms).. Here, a
label #, @ — B of an edge denotes that the machine reads the symbol z from
the input, pops the symbol o from the stack, and then pushes the symbol /3
to the stack at the transition; z = € (@ = ¢, § = €) means that no symbol is
read (popped, pushed, respectively).

a,e—a b,e ¢ 8,8 —¢€

66—)6 ( \ €,€—* €
(FS— Y i< )

(Continued on the following page)
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Formal Languages and Automata

(A) DO KIRE SR T B S0 L(My) & SHIE 25 &5 BTy ¥a i

DY A—=h ¥k M OREEEHE R,

Give the transition diagram of a pushdown automaton My such that L{My)

equals to the language generated by the context-free grammar given below.

S = aSa|T
T — eibl
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(T Y H VR, Digital Circuits)

Simplity the following Boolean expression using a Karnaugh map.

V=X Xy Xy FX Xy Xy X Xy Ky X Xy Xy

(2) Y DFIAF IR X,

Prove the following identities for Boolean expression.

@ (x+5)0 +x,)=x
@ x+% %, =%, +x,

@ xXwx, =%

(3) UTF N EB BRI AT D RN BB R £ R,

Show state transition diagfams for the following state transition tables.

@D
ROIRRE
ROBIE | i output
e /Next state
HEDIRER A+ )
{Present stat
rese?t)s B A /Toput A F3/Input
' *0) 0
il Ell q3 0 0
q2 [/ dy 0 0
93 -y @ 0 1
@
ROIKHE
RO Hi 73 /Output
WEEDIkEE | /Next state 0
[Preseuqt state q(t+1)
q(®) AFA fnput | A F3/nput
1) Q)
o 9o 4 0 [ O
gl 9o g, .| O 0
%2 Qo | g | O 1
43 9 | ¢ | O 1
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(7n % 3 v 7 Programming)

B3] i, HER fo) = 0 OHEREBERIRDS i) .
DFEEE LT, B
fla)f(br) <0
v BB 5D REM lar, byl 2B HFLT, WL :
gy — o) madlbe) g —

f(@k) - f(bk)
= { 0w, me] 1E fak) flzk) <0

@1, B oy, by]  otherwise

I &V IRDEAEHE [oy, b BBV ABEDSDE, Wx b XU ROEREE « = 2, (b =1,2,3,..)
EROTHL, TUT, 2, 29,5 .. PHCIERL 2 LHBFTEBRST, JOFRIIKRTT
B &l Fla)f(b) < 0 & W72 TRBMHHELE a), b £ EBEADDHHMAS, BT HMEE
[(Zper —2p) /2301|0510 & UTHEREEAZBATS Z L I28oT, AR f(z) = 2—cosz =0
DB = 0.739 - %3RO T T DR A EHE 15 HOBTHATS CEROTNT T A%l
&,

To obtain an approximate real solution of an equation f(x) =0, 4

y

the false position method starts with an interval [a1, b1] satisfying

Ha)f(bs) <0,
and iteratively uses a recurrence relation
b f(ar) — axf(bx)
flaw) — f(be)
[ax, 2x] if flaw)f(2e) <O

[k, by otherwise

(k=1,2,3,..)

[Clk+1, bk+1] = {

to generate a sequence of successive approximations z:, za, o3, ... that converges to a solution,
along with diminishing intervals [ay, bg] containing a solution. We terminate the iteration when the
generated sequence 1, g, T3, ..., T is seen to be sufficiently converged. Given an equation f (x) =
r —cosz = 0, write a C program that will read two initial approximate solutions ay, by satisfying
fla)f (b)) < 0 from the standard input stream, calculate an approximate solution z = 0.739 - -
by using the false position method with the termination condition |(#41 — @4}/ T |<0.5X 1071,
and print the obtained result in & form having 15 significant digits.
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(:1 Y a—Rpy pJ—2, )
Computer Networks

LT OMicEA L.

(1) TCPRBWIBRTAT 4 VU4 Y FUARKDWTHHAY L, £, AT
AT 42T T4 Y RIFRCBT BT 4 2 Rt A LI DWW CEHR B I,
Explain a sliding window protocol of TCP. Explain the window size in the
sliding window protocol. '

(2) ﬁ%ﬁﬂ%ﬁj%f%%ﬁ£oit,MWF®ﬁ%ﬁm§®¢ﬁﬁ%%%%
. -
Explain a routing table. Explain how to build routing tables in OSPE.

@) AAWFIINT EN—FOEVEFIEL,

Explain differences between a switching hub and a router.
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(MF%AEL, Linear Algebra)

T A LRI T N, 0, vy, vy BRD LD ICED B,

16 4 —16 —4 o
5 1
g —2 9 =2 0
A= 2 1, == v , 0= ,
~8 -2 g8 2 zs3 0
~12 0 12 6 L4 0
16 | 4
—9 —9
Ulz ) ‘ng
—8 —9
—12 0
DTFoMiEz X,

(1) 1751 A ODPEEERD £
(2) M7 1 KFRN Ax = 0 DEZRTRD X,
(3) ZoDRT bl vy, vy BRI (15BN THD I LR,

Let the matrix A and the column vectors x, 0, vy, vy be

16 4 16 mgl - 0
-9 -2 9 = 0
A: 2 N €Xr = 72 3 0= 3
-8 -2 g8 2 - Zs3 0
12 0 12 6 T4 0
16 4
-9 )
v = ; Vg =
—8 2
19 0

Answer the following questions.

(1) Find the rank of A.
(2) Find all solutions to the system of linear equations Az = 0.

(3) Prove that the two vectors vy and vy are linearly independent.
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. (BRES, Electromagnetics)

B0 5 5 12 Ll b OBIBER » & LTI a 0 BAREE b O, T7RbD,
a < ¢ < b OERIC BICEEEREE p, 0BHMBOM LTS, ZDEE, BIT
@Fnﬁﬁ:%fié:o l

(D) £TORICBTL2EREBE DERD L.
@) r=0Ic—iRREMLIE, ZOHMFME ¢>b) DBEREFL LIV, £O
PR D —ERAR T ORI L 2R &

A cylindrical shell of uniform volume density p, lies in the region a < » £ b as

shown in the following figure.

(1) Determine electric flux density Din all regions.
(2) What uniform line charge should be placed at = 0 to reduce the external field

(> b) to zero ?
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