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TInstructions:

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

(2) This sheaf of question sheets
has 8 pages including a cover. -

(3) All answers should be given in
separate answer sheets.
‘.:r> 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 sheects
for making a draft or calcula-
tion.
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Formeal Languages and Automata
- Digital Circuits

Programming

Computer Networks

Linear Algebra

Flectromagnetics

FHEA RS A AP



TH 30 EAFRAERE NS AR AR LTI A I BHEER (—BAR, AEAEEERIAR, 2018528 20H) e

[ESEHIEER] HETEI -2 % Flﬁ %il' = Fl:ﬁ E‘EH’H%

Master’s Program in Electrical and Information Engineering (Infor. Eng. Course)

Question- Sheet of Jpecialized Subjecks

o [RE(E, AIRIAThSEEMFCIDATIDCE. | : ‘1 Y, 7 =

Answers should be given in a separate answer sheet.

RARBEA-Mby,

Formal Languages and Automaia

(

BIRT, (M) KA M AR B 23 BT, UTORIERE,
Below, we denote by L{M) the language recognized by a machine M. Answer
the following questions. '

(1) My % FOREEBIC &Y 525 Ns RERERA—F vk Y eTh, &
DLk, LML) & BT EREBE KX L,

Let M; be a deterministic finite automaton whose transition diagram is given
as below. (ive a regular expression whose language is L(M;).

a b

q1 .b

(2) EHRET a* (b U ¢) a* AT T ZHA L(M) & %fifiy 25 & 5 A e A |
F—h XV My DIRFEESHZ R,

Cive the transition diagram of a deterministic finite automaton Ms; such

that the language L{M;) equals to the language of the regular expression
a* (b* Uc)a*. '

(3) M3 % ATOREERMIZLY HEAb NS TV afyye A-bYhEF
B, 2Ok %, BE LM% ERTd XUREHBEEE EA L, 22T, HD
SRz, a— Bk, BEEPEBIZBOT, AAPLRLE ok FAlL, ARy
Hh R R Ry TUTHE R Ty Vb8 EDL, s=c(a—¢
B=e)ld, BAMTEHSE (Ky 7, Tvyadiils) DPIRNZ & & BT S,
Let M3 be a pushdown auntomaton whose transition diagram is given as below.
(live a context-free grammar which generates the language L{Ms). Here, a
label z, & — 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 f
to the stack at the transition; z = ¢ (o = ¢, § = €) means that no symbol is
read (popped, pushed, respectively).

a,e—+a b,e =+ ¢ &a e

~ €, €€ f \ €€—¢€
(RIS )

(Continued on the following page)
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Answers should be given in a separate answer sheet.
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Formea! Languages and Automata

(4) BUTOOSTHR A B SCHEAVE RS 6 S350 L(My) L Bffik 25 LD 2Ty vad

vy A-b ¥V My ORBER R R

Give the transition diagram of a pushdown automaton M, such that L(My)
equals to the language generated by the context-free grammar given below,

S — aSa|T
T - €e|bT
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(F Y2 IVER, Digital Circuits)

(1) ELF OfERE L/ % O TR X,
Simplify the following Boolean expression using a Karnaugh map.
PEE Ky Xy Xy Xy Xy X Ky Ey XXyt Xy

@) WOHHBRE R L,
Prove the following identities for Boolean expression.
O (g +3)0x+x)=x
@ x+X-x, =x+x,

@ x X, +x-x,=x

(3) AT ORBESFICAT S RNREBR 2R,

Show state transition diagfams for the following state transition tables.

@
ROIREER
fifzext'li(tzc Hi 33 /Output
HEDIRE S+ PO
t stafi
/'Preselgt)s ate X Jiapt Ao Toput
! x(2) x(f)
0 1 0 ]
d1 1 2} 0 0
) 0 e 0 0
3 - 43 q) 0 1
@
ROIREE
4 Hi 0 /Output
I MkEE | MNext state
z(t)
{Present state g(@+1)
g (f) - ]\jj Hﬂpﬂt j\j] /]:nput
x(t) x(f)
0 1 0 1
do o 4 0 0
4l dq q, 0 0
4y 9q E 0 1
43 gs g3 0 1

T
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Answers should be given in a separate answer sheet.

(71 %3 3 > Programming)

e, BER () =0 OREE SRR B
DFEE LT, BAaEE

fla)f(b) <0
Y kS R [an, b BB IMIELT, W

5y — bef(ax) — anf(by) (k=1,2,3,..)

flax) — f(bk)
_ log, 2] i flag)f{ze) <O
[ty bpg1] = { _

[z, br]  otherwise

L EDROGIERE [0y, b ZEORARDS, We2 2 EDERWVELME 2 = 2, (k= 1,2,3,...)
BROTHL, TUT, 21, 20,35,... PTDIZNEL AL HEHTEEEIT, JOFRIIKTT
B, &M flo)f(B) < 0 B2 TRAMBEECHE 0, b AT bigAiAA, BT MR
[{@hor—T) /Taa|<05x 1071 & UTHRIEZEM T S 2 2128 >T, HEA f(z) =z-—-cosz =0
OISRz — 0.739 - ZROTETOMRREWNH OB TLATE CERBDOT NI T LELF
e &

‘To obtain an approximate real solution of an equation f(z) =0, y“
the false position method starts with an interval [ay, bs] satisfying

flan (b <0,

and iteratively USes & TeCUITence relation

bif (on) — anf (bi)
Flag) — f(bx)

{ (g, 2] iF Flaw) f(z) < 0

[k, br] otherwise

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

[ 11, bya)

to generate a sequence of successive approximations i,z s, ... that converges to a solution,
along with diminishing intervals [ay, by] containing & solution. We terminate the iteration when the
generated sequence T1, 2, T3, ..., Tx 18 seen to be sufficiently converged. Given an equation f {(z) =
z — cosx = 0, write a C program that will read two initial approximate solutions ay, b; satislying
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 |(zyy1 — Zx) /T <0.5> 107,
‘and print the obtained result in a form having 15 significant digits:

FRR RPN
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= YPa—EFy bT-2, )
Computer Networks

LLFORIZE R L.

(1) TCPIZBIBRTAT 4704 Y EUFRICOWTHPEL, Fie, X7
AF 4 T4 2 RUEFRCBITDU 4 > Rd 1 DWW T .
Explain a sliding window protocol of TCP. Explain the window size in the
sliding window protocol.

Q) BEBHEBICOWTHATX, £/, OSPF ORRHEEOMEEHEEHH
‘ﬁ& 2] ' )
Explain a routing table. Explain how to build routing tables in OSPE.

() AAWFIINT &N —FDENEHPATL,

Explain differences between a switching hub and a router.

iy e T SR R e
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(B4, Linear Algebra)

1A EFIND bV, 0, vy, 0y BRD £ KD B
16 4 —16 -4

T1 0
-9 -2 9 > 0
A= 2 ; &= 2 , 0= >
-8 —2. 8 2 T3 0
12 0 12 6 Ta 0
16 4
—9 —2
m = y V2=
8 —2
—12 0

LIT ORICE R &,

(1) 171 A OWEBERD £
(2) BV 1RHBR Ax — 0 DR TRD X,
(3) ZoDRY bV vy, vy DML (1 XML THB T LERTE,

Let the matrix A and the column vectors =, 0, v1, v3 be

16 4 —16 %54 o 0
-9 -2 9 =
A e 2 5 n = $2 s 0 = O 5
—8 -2 8 2 3 0
12 0 12 6 T4 0
16 4
—9 —2
v = s Vo=
-8 —2
~12 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 vg are linearly independent.

ity d =R R 2
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Answers should be given in a separate answer sheet.
(BEES, Electromagnetics)

B0 & 5 e b b OEEEEE r & UCHRER o 9 BAEE b O, Tabb,
a < r < b OEIRIC—IRICEHEERNEE p, 0BRSS MLTVD, 20L&, LI
@Fﬂﬂ(’\tk:l icto ’

-G)éfwﬁt%ﬁé%ﬁ%ﬁp%iw;o _
(2) r=0lc—IBEREBE, ZOTIENE ¢r>b) DERETFL LY, TD
BEo— SRR EROREBHBELRD X,

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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