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s B5 TP (Strlng) St mﬁiﬁy (Transit) {& 144+ 3]
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AR
« Acceptable State 7] DI (- —1
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. v k(i)
« GAAES ~ 2 & fE3F 2 (Grammar),
G=<N,T, >.,P>, # ¢

N: Non-terminal <& & o
T Terminal=n& & -

2. Start # 5., >eN o
P: &4 P eg & o

deo—BE ¢ o,fe (NUT)Y ooz A ;a3 ¥ 2 5TFF o
(NNT)=¢ -
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m < F %“’ 7]
G=<N,T, 2,,P>
N={A,B, X}
T={0,1}

P:{ 2 A1,
A—-BO,

Bl

N -
1=

2 E

2 —A1

—B01-(B1)01 —(B1)101
—B1"01-11"01

—1"101 —»1*01

r {1*01}={101,1101,11101,...}

1

ONE R
1 0 1
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Type O |Unrestricted |Turing  |a—B,
grammar machine |o#A

o,pe(NUT)*

Type 1 |Context Linear V10Y2—>Y1BY2
sensitive bounded  |y1y2€(NUT)*
Grammar automata |oeN, Be(NUT)*- A,

length(a)< length(3)

Type 2 |Context free |Pushdown |A—p,
grammar automata |Be(NUT)*- A,

AeN
Type 3 |Regular Finite A—aB, A—Ba,
grammar automata |A—a, A—a,
or FSM  |ABeN, ABeN,
aeT, aeT,
(right-linear) | (left-linear) '
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Type O(Unrestricted Grammar)

n A R 2

Type 1(Context Sensitive Grammar)

s BPNEG M 2

Type 2(Context free Grammar)

= BpFm M 2 R a3 - Non-terminal Symbol.

Type 3(Regular Grammar)

= Rplehz L R i $ - B Non-terminal symbol, * & #
Pl et 4 @i 3 — B Terminal Symbol.
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s BNF (Backus Normal Form or Backus Naur Form)

= p Backus and Naur f, = BNFy it £ =& 7 ALGOL 60
g (Syntax) ™ k3F 53R B85 T PR ERBNFG 2 %
#u’mi%,u‘;%'; FI2E f]i

s BNF #1i¢ * en% 51

. ) ”Z:t\”/:l“ 7 (Or)
s V=" &7 7 Z & & (Define)’
s TAL<>HTIL A iﬁ %7 Non-terminal Symbol”

VA o

s TR ,v_**ﬁ % 57 Terminal Symbol”
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O ?@ H|

<digital>::=0|1|2|3|4|5|6|7|8|9

<letter>:.=
A|B|CIDIE[F|G[H[I][J|KILIMIN[O|P|QIR|S|T|UVIWI[X|Y|Z

<ldentifier>::=
<letter>|<ldentifier><|etter>|<Identifier><digit>
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= 0k A2 4E g sxeParser.

= ﬁiv% AT N AR S B 2 B il R A AR ¢
FF' /Z mﬁ% Pﬁ‘
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J’E-‘FF' /= 2_ qw it

s BE | E @?J ~ & & (Input Set), B &+ 34 7 3% (regular
Expression) #_& & :

RN
s eR- BEAEAS BIETETFEFE LT
B2

= ¥20473 fhcel, i - BRARATFN, B A{HLTET - B
T F(F REF)LF

s ZSER LS RBIR

L ARLA TR, A B AT LS Lg B 53 T LRI
s (R)|(S) et 34738 %& 7 (LRU Ls)
: (R)(S)rm_%z:r}\%fr( *Ls)
*

(R)* err 34 7 N 4 7 L
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s Deterministic Finite Automata,DFA

= Non-deterministic Finite Autom

P.S.NFA- v 12 it f§ = - B DFA
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m PR &R = NFA
s NFA # 3£ = DFA
s DFAZ_ & -] 1t

R EN- N T R W
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ULk

A2 om 3¢ g3 = NFA

m > JFArTF

B~ 3 B(NUT)F #f k2 14 7 R

- BEOER TR SORAT THLFES
cINFA

R DRI RA o 38 4 f# 5 Primitive Components
A E - BA A E 2 - B SNFA
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I RF o 5 35 = NFA

s E AN o E 2 R ONFA R R AT
= Basic Regular Expression

)
s
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g 3 = NFA

<

L J(

= Compound Regular Expression
a.* = = Si(Initial State) % Sf(Final State)

b.R1|R2 O R1O
O R2O
Cc.R1.R2
2 8
@i@ ¢
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g D 47 58 R=(0]1)*01 4 &

NFA
Step 1.4 fZ&= &L A & i» RO
/\
RY RS
/\ |
R5 R6 1
PN ’
R4 * 0
( R3 )
ﬂ\
R/l | R2
|
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)71 44 7 % R=(0]1)*01 # = NFA

Step2: 2 Primitive NFA ¥2 Compound NFA

1.(Primitive Component)R1 @ 0 @

2.(Primitive Component)R2 @ 1 @
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sy A5

] #1472 R=(0[1)*01 # &
NFA
Step2: 2 Primitive NFA ¥2 Compound NFA
3.(Compound Component)R3=R1|R2

S
L
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B B #m 24 7 5% R=(0|1)*01 #& =
NFA

Step2: 2 Primitive NFA ¥2 Compound NFA

4.(Compound Component)R4=R3
5. .(Compound Component) R5=R4*
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NFA
Step2: 2 Primitive NFA ¥2 Compound NFA

6. (Compound Component) R6=0

Pty

0. #° 0 #1247 N R=(0|1)*01 # =

°W%<j)%@%ﬁ%ﬁﬁ%ﬁ%ﬁ%ﬁﬁ%ﬁ%Z@
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51 e 44 7 2 R=(0[1)*01 # % NFA

Step2: +E Primitive NFA ¥2 Compound NFA

7. (Compound Component) R7=R5R6
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Y &0 #1447 & R=(0]1)*01 # =

NFA

Step2: & H Primitive NFA £2 Compound NFA
8. (Compound Component) R9=(0|1)*01
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NFA ## 1% = DFA

a5 - BNFA% ¥ 24 i 1 % DFA, ft & NFA e 4
K AN
« NFA® %5 ¢ B 54
« NFA ¥ me 5L
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NFA i 32 = DFA

« NFA ¥ £ 4 ¢ 5 50%

s 2 A &9 g -3 B a2 (e -CLOSURE)
I REEHA BIREE YT,
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& o2 ‘NFA=>DFA

(NFA # 2§ & B Ei¥)

Step 1.

s #N:NFAf i+ % D:DFA. D’s Initial state _& 5 114555 it

Sosff & 7 #Sy%e » (8 -CLOSURE(Sy))? , ¥ 7 #-5.d Sy
»eT|iE 2k i ¥4 » e -CLOSURE(S,) ™ 2+ & & % % DFAZ
A 4ok By, T - 2e (Marked State)

Step 2:

2 et )~ B EL a<> .

Step 3.
WEFEH T - BAE IR E, £ RStep 2,F it ARk

l—s_\il’
S L

B2 ATEHA fRie g R

2% 14 +.S,¢1e-CLOSURE.

ERS m
P &



\xsr'SU\ =R
(NFA # & 5 & 7 5L%)
Step 4.

d bk ,5}?? F17 - ## & (Transition Table), = # # %
¢z Rk s 7 3 R ORNFAZ 47 45K ,g(lnltlal
State),B| 4 sk i 5 DFAZ A4k e R 32 5@ £ ° 2
AR Sk 77 BORNFAZ %0k e f5 B4 p ok i 5
DFAz_ % it 3k 2y (Finial State).

Step 5.

#-Transition Table # ## = Transition Diagram, & #7&
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o & o2 ‘NFA=>DFA
(NFA # %3 ¢ {#5.%)
# 5: (0]1)*011 2. NFA, # 2 DFA
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“Bstep 1:DFA ‘s initial State % ¢ -CLOSURE(0)
g -CLOSURE(0)={0,1,2,4,7}
A={0,1,2,4,7} (Marked)
Step 2:State A
Input Symbol O,
¢ -CLOSURE({3,8})={1,2,3,4,6,7,8}
B={1,2,3,4,6,7,8}
Input Symbol 1
g -CLOSURE({5})={1,2,4,5,6,7}
C={1,2,4,5,6,7}
Step 3. State B
Step 2.
iInput 0 => ¢ -CLOSURE({3,8})=B
Input 1=> g -CLOSURE({5,9})={1,2,4,5,6,7,9}=D
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Step 3. State C
Step 2.
Input 0 => State B
Input 1 => State C
Step 3: State D
Step 2.
Input 0 => STATE B
Input 1=>¢ -
CLOSURE({5,10})={1,2,4,5,6,7,10}=E
State E is DFA’s Finial State.
Step 3: State E
Step 2.
Input 0=>State B
Input 1=>State C
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Step 3: #3 kiEoe Fien A
Step 4: i= * Transition Table

Input Symbol
State 0 1
Initial A B C
B B D
C B C
D B E
Final E B C
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Step 4. %

% & 2 NFA=>DFA

(NFA ¥ 2§ & ¥ 55%)

= Transition Diagram
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‘NFA=>DFA
(NFA ¢ & & #5.)

s 1
(=

N

=
| mm
=
=
%]

hig
~

B EAR

A=
Rb E
!

-—ﬁ;tj)\"ﬁ 3 fA e fE 1
L £

X
-+
3o i5 8B R

—-

=y

» Ay -

S b_..ru‘u
=L

A5 R

Step 1:# % - K&

& (Out State Set)

b=
Ak

K
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&2 'NFA=>DFA

(NFA ¥ & & 7 5%)

# ]: - FINFA # 3 = DFA
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CLH =

B Step 1:

7 & 2 :NFA=>DFA

(NFA ¢ & & #5.)
SO0—O6— SO
S1—+— S1
S1—08— S2
S2—09— 52,50
S2—+— S1
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7 5 2 :NFA=>DFA

(NFA ¥ & & 5.%)
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= 8 o2 NFA=>DFA

(NFA ¥ & & 7 5%)

] Step 3 : %—Slszj‘/‘ 8313; ig%’ SZSO'”‘ 84@; ;‘l;l%
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w2 E DFAZ. B ) 1t
Step 1: #-DFA® #73 jk fy #1725 = 2_ 3k ik ##(Group)
A d e Bk R s (F) 2 2R O R s #E(G-F).
Step?2: %gd Procedure SPLIT#t#773 ik fs # it
ARLE DT R R AR A A
Step3:4 & - K AL 5 - B Fraik ik (State)
3 7 = sk iy (Dead State).
s R R TIR EAR E, Er m2 g AR
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ULk

;af“.’;é: '+ ‘Procedure SPLIT

. AU
B-DFEA® 2_ 9775 4k i $977 %1%7 = B R
ARl (T ES BAS B 2 kA
KL IS e s R
R o iy & 3 2 5 — B ATE .
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Input Symbol
1

State

Initial

mooO m>
W W W wwo
OMmMmO QO O

Final
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Step 1: #-state A,B,C,D,E4 ]+ 2L 1Lk i #{A,B,C,D}
g 2 0k gk f 3{E}

Step 2. State {A,B,C,D} 5 4 4
iInput 0 ¥ #& 4% 1 State B
iInput 1
1.7 State D ¢ #&# 1 {E},
2.State {A,B,C}¢ # # = {C,D},
+={A,B,C,D}~ %] = {A,B,C}% {D}
i state {A,B,C}
l.input 07 # 4% I State B
2.input 1 State {B} ¢ # # % {D},
«{A,B,C}~» H ={A,C}* {B}
e A A
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Step 3:4 & — R i 5 - ATk i
£ {AC}=S1
{B}=S2
{D}=S3
[E}=S4
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Stepd:miziws>= kigsd + ¥ §F

Transition table & Transition Diagram

Input Symbol

State % y 1
Initlal | S1 S2 S1
S2 S2 S3

S3 S2 S4

Final | S4 S2 S1
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1. State A, input a terminal symbol ‘a’ and is
transited to State B, not finial state.
Regular Grammar A->aB

2. State A, input a terminal symbol ‘a’ and is
transited to State B, Finial state.

Regular Grammar A->a,A->aB

3.State A is both an initial State and a Finial
State.

Regular Grammar A-> A
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Example
G=<N,T,S,P>,
N={S,A,B,C},
T={0,1},
P={

S-> A, S->0, S->0A, S->1,5->1B,

A->0C, A->1C,

B->0C, B->1B, B->1,
C->0C, C->1C

}
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