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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.
Observe instructions
in answer sheets.

(4) You will have 120 minutes.

(5) Answer 2 questions among 6
given questions.

(6) You may freely use blank
space in this sheaf of question
sheets for making a draft or
calculation.
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Formal Languages and Automata
Digital Circuits

Programming

Computer Networks

Linear Algebra

Electromagnetics
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Answers should be given in a separate answer sheet.
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Formal Languages and Automata

FNT7RY N %= {a,b,c,d} EOSTE Ly, L & BFDE> KEDB,

Ly = {w|wiE, EHRRH((2D)U(c*d))* BROITEFEICETD }
Ly = {(@™bc™d)* | n, k> 0}
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Let Ly, L, be languages over the alphabet ¥ = {a,b, c,d} given as follows:

Ly = {w | w is contained in the language of the regular
expression ((a*b) U (c*d))*}
Ly = {(a"bc"d)* | n,k > 0}

n-times
Here, w" is the string obtained by concatenating n copies of w, i.e. w" =w---w.
Answer the following questions.

( 1) Answer all strings in L; whose length are less than or equal to 2.

( 2 ) Give the transition diagram of a non-deterministic finite automaton (NFA)
that recognizes the language L;.

( 3) Give the transition diagram of a deterministic finite automaton (DFA) that
recognizes the language L.

( 4 ) Give a context-free grammar (CFG) that generates the language Lo.

( 5 ) Give the transition diagram of a pushdown automaton (PDA). with 3 states
that recognizes the language L.

PHRR R B RBLER SR



S 2 MEHB KT RF W E AR LI SRS AT AR A 32 R (— MG, SANEAE ARG, 2019 45 8 A 20 H) TR
B EAEH T BT ¥a— A 8
(ESERIHFHER] ST —2 %Fﬁ*ﬁ'g Fl:ﬁi%E'FFH’%

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

o MREIE, BIRENSNZMEMFICEEATEI L,

Answers should be given in a separate answer sheet.
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(74 Y2 )VEIEE, Digital Circuits)

(1) UTOREBEBRCTRIND 4ED Y ZIZHOWT, LTOMICE X X,
Answer the following questions in terms of the quaternary counter which is
denoted by the following state transition table.

w0 | 0 2@ | Qo) | v
counter counter
0 0 0 0 1 1
1 0 1 1 0 2
2 1 0 1 1 3
3 1 1 0 0 0

(8) Qi(t+1), Qo(t +1)Z& Q1(D), Qo) PimEA & L THRY,
Write Q1(¢ +1) and Qo(# +1) as Boolean expressions of Q1(¢) and Qo(?).

(b) JK-FF Z W T 4l v o & BERE X,

7272 L, JK-FF i3ADEKE %AV X, -’ ¢

Make a quaternary counter by using JK-FF. —K o —
A

Here, use the right circuit diagram as JK-FF. CLK Y

(2) DAT OREBBRICH T 2 IREBBR L R,

Show a state transition table for the following state transition diagram.

(3) BREBEE Vrer=5V £ LT, ROTTuE%E 8 €y b 2 EHA~LH
NCAM
Convert the following analog numbers into binary numbers with 8-bit, where
a reference voltage Vrgr= SV.
(a) 4.250V (b) 1.000V (c) 2.550V
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(Fus'J 3 v, Programming)

CETCBNTIE, BT — & & A (A1) D 2 M i,

typedef struct node *List;

typedef struct node < data /ﬁﬂ@ﬁﬁ“ﬁ“
int data; =
List next;

} Node;

EWVD ST — A BN EEHE X NG E EEE) 2 NOFis L UTEAL VA TROREIZERITS 2
CIEoTEHRETEZENTE S,
ptr

| data data data data data
e o 0
next / next / nex / next next

NULL

(1) EORICEEI 0@ 2 D ORHEBAMADRA v EDBHE UTER LN, 0
ERE D A DN ROMEEE A TGET C EBOREK
int length(List ptr)
= HIRIICE ST &,

(2) EOBITEEI N/ZERED A N OEFEHSADRAS Y ANBEE UTERbNER, 0
ERE D A S ROHI R OB E A TRY C SFEO ML
int length(List ptr)
cHEREEDTICERT &,

In the C programming language, (singly) linked lists of nodes each having an integer element
can be implemented by considering a structure type Node defined as
typedef struct node *List; ‘

typedef struct node A data //,»nextnode
int data; et
List next;

} Node;

and using pointers to link Node-type structures representing nodes in the linked list as follows:
ptr

| I data data data data data
e o o
nex / next / next / _/ next / next

NULL

(1) Recursively define a C function
int length(List ptr)
that will receive a pointer ptr to the first node of a linked list, and return the number of
nodes in the linked list.
(2) Non-recursively define a C function
int length(List ptr)

that will receive a pointer ptr to the first node of a linked list, and return the number of
nodes in the linked list.
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Computer Networks

UFTOIPTY NL 2% Ry MiXx 10 R CORE E, T RVRI TRAEER L,

11000011 11010001 01100010 00100101

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

Find the class of the following IP address.
11000011 11010001 01100010 00100101

ARP IZOWCEEMIC R AR &,
Explain ARP in detail.

DHCP OAHAAIT OV TREBAR X,
Explain a mechanism of DHCP.

BEEEHIAENC I A A — R X — NMZOWTEHRBER X,

Explain slow start in congestion control.

D54 T h e SET AT SN TR BB

Explain a client-server model in detail.
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(MIZAREL, Linear Algebra)

BT OIS L,

(1) KD 32DRY b VDT (—RAEE) TH B 7DD a DREMAZRD Lo

1 2 3
a; = 2 ) as = 3 y az = 2

3 4 1

4 \1 a}

(2) XOTHREFHEE L,

Al =

NGV I
=W N
W N~

(3) ROFFIOEEMHELEERZ FLeRD &

2~ (3 1)

Answer the following questions.

(1) Find the condition on « under which the three vectors below are linearly

dependent.
1 2 3
2 3 2
a; = 3 ) Qg = 4 5 az = 1
4 \ 1 o

(2) Compute the determinant

Al =

B W N -
oW N
W N

(3) Find the eigenvalues and eigenvectors of

2= (3 2).
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(B, Electromagnetics)

6]
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(1) BHZEEFIZEINZEE o OROREICEHBEREE p, CEMA—HRIZHM L
TWb, TADERZBANWTERONERL LONEOERE 25RKD X,

A thin spherical shell of radius a carries a uniform surface charge density p,. Use Gauss’s
law to determine the electric field E inside and outside of the spherical shell,

respectively.

(2) xy VHEEIC—FRBEZRLERICIEN - 2 FEERS, = 3J, (J, iﬁ%ﬁ%ﬂ‘fﬁ,
PIiLy FROEL T FV) WY;ILZ}’LT\/\}QO Z DEIRDIINE DL H%fn‘l’

The x-y plane contains an infinite current sheet with surface current density J, =pJ,,

where P is a unit vector along y-direction. Find the magnetic field H.
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