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Formal Languages and Automata )

TN77 Yk % ={ab,c,d} FOFFE L, Lo ATDE D IZEDSD,

L1 = {'LU | wli, J-_Efﬁ.i%{ﬁ ((a*b) ( )) b‘%b?muu }Ej—é }
Ly = {(@bc"d)* | n,k > 0}

nﬂﬁ
LT, w i, j(%ﬁ']w%: n AL THED N X T 0%k FbT, TDL

X, MTFOMICE

(1) B8 L EAENEXZHIT, BEXN2MUTFTHEEDETATERE,
(2) S8 L, % BWT 3 EREMARA N T ¥ (NFA) DREEBHE R,
(3) S Lk AT S PEMAEA— R ¥ N~ (DFA) DRAGER F% R,
(4) B L% EHT 5 TIRE HXCHE (CFG) & 5% &

(5) EEL, 2 RT3, REEIDTY Vaxyy . A—h <k (PDA) DRE
%Z%I% i,

Let L1, Ly 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 Lo.
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(71 Y2 VEH, Digital Circuits)

(1) UTOREBBRTERIND 4ED T ZIZONT, LTOMIZE 2 &L,
Answer the following questions in terms of the quaternary counter which is
denoted by the following state transition table.

P 00 | o @@ | 0 e
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

@ Qi +1), Qo +1)%& Q1(), QO DFwEN & L TRE,
Write Q1(¢ +1) and Qo(# +1) as Boolean expressions of Q1(¢) and Qo(?).

(b) JK-FF & AW T 4D v v ¥ ZERE X,

7272 L, JK-FF i3AOEBRE A X, 7 e

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

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

(2) UTOREBEBRICHT 2REBBRL R,

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

(3) ZBREE Vrer=5V & LT, ROT I JEEZ 8y b2 EHA~LTH
X,

Convert the following analog numbers into binary numbers with 8-bit, where
a reference voltage Vrer= SV.

(a) 4.250V (b) 1.000V (c) 2.550V

IR RS E B 55
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CEFCBVTI, B — & & MRS () M ) 2 M,

typedef struct node *List;

typedef struct node < data RO
int data; eRk ]
List next;

} Node;

-

VD U T — A BINER X NG AR L ERE D 2 NOFiA L UTRS VA TIROBEIZRITS 2
CILE>TEETHILNTE S,
ptr
I data data data data data
l nex.t_/ / nex.t_/ nex.t_/ L _/nex.t_/ ﬁ%tLL
(1) LORIZEEINZERED 2 NOEFEMSADEL Y AVBEE UTEZ BN, 20
HAE ) A NN OH R OMEB E B Z TRY C EEDOBELK
int length(List ptr)
ZHRRICERE &,
(2) EOBIZREI N/ERE D A N OEFEMIRADRA v ABEHE LTEX bNZE, 0
G Y 2 N AOHE R OMEEE R TET C SEDO B
int length(List ptr)
Z2HREZHEOLTICERT L,

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 { data /»next node
int data; et
List next;

} Node;

and using pointers to link Node-type structures representing nodes in the linked list as follows:
ptr
L I data data data data data
next nex.t_// e *e _/ nex.t_// %tLL

(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.
SRR B AR 25 Rl
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Computer Networks

LT ORIZE % &

(1)

(2)

(5)

UFOIP7 FLA% Ky Mi& 10 #RE Rt %70, 7 NV A7 T AEEZ 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 IZ DWW CERHIIZRLAAE &
Explain ARP in detail.

DHCP DA DWW TILAHE K,
Explain a mechanism of DHCP.

REEHIEIC R A A — A F— MIOWTERAE L,

Explain slow start in congestion control.

75 ATV MY —NETFT OV TEENZ R A X,

Explain a client-server model in detail.

e ]

i 1 i AR 2SI
/»§‘)"‘1'*J' WIw

el = T IRV DY) i
HiBRFRFHEER
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(MAEL, Linear Algebra)

DR ORI K.

(1) KD 32DRY b VIR (—RHEE) TH 27D D a DFRMERD Lo

, 1 2 3

1 2 _ 3 o — 2

a; = 3 ) ag = 4 ) . 3 — 1

4 1 a}
(2) XOFHREFHEY X,

1 2 3 4
2 3 2 1
Al=135 4 1 2
4 1 -1 3

(3) ROFFFIOEEMHEEERY bVERD X,

o=(35)

Answer the following questions.

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

dependent.
1 2 3
| 2 . 3 . 2
a; = 3 ) as = 4 ) asz = 1
4 1 o
(2) Compute the determinant
12 3 4
2 3 2 1
Al=135 4 1 2
4 1 -1 3

(3) Find the eigenvalues and eigenvectors of

B:(;§>

R R FERF R B AR WA
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6]

LITORICE % X,

(1) BBHZEMPICENNER 0 OROREICHEBHEE p, CEMOS—RIZHML
TWb, H7RADEAZAWTERONER LU EOERE 23K XL,

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 FEHEIC—RBRBELFHERICIEN > 72 FEETS, = w%Jiﬁ%m&W
Piky FROBAANZ F V) i CWb, ZOERMEDF HEFE

The x-y plane contains an infinite current sheet with surface current density J, =3/,

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

NN SR BRI



