6-1 Pushdown Automata
KAIST Z4tstur 2|22

(M9 6.1) B]Z2A A (Nondeterministic) Pushdown Automata(PDA) P= Q4 45 7f= 9]
ZolAQUS. & P = (Q 2,16, q,, Zy, F) & 210
(1) o8] Q2 “JHl(state)?] {3 A (state vocabulary)o|t}.
(2) 4Hojg Y& dHAZAY] {8 A<(input vocabulary)o|tt.
(3) AEHO|E] & AEARX}O] 835t XdH(stack vocabulary)o|tt.
(4) o= AW S}SHS(state transition function)ZA] AEIRIEE Q°F YBEAHY) 532
¥ BAE(), AMRAHNE P02, HE| Qo ASRAIEY PG P4 A
oz shaltt &
51 Qx (ZU{eNx — 2977 2 Rojs}n,

(p,B) € §lga, X)olH, @ e} ¢= QoA YRR ae YU {e}, 28 top &
At XeTIrs 23, Ge7t pe =z vhiil, A8 top #AF X& popeh th2o] AH
#AtY BE IS pushstel® A topo] g2 wpRCE

(5) qo € Q= ASH(initial state)zt E2]= E®3sH(distinguished) AtEjo|C}.

(6) Z,€I'e X2y L(initial stack contents)o]2til &)= E¥3Hdistinguished)
Al ER}o|T},

(7) Fc Qv B4+ AHi(final state)2til =2]= SEst JEHI=9 Aol

("] 6.2) PDA P = (Q T.1.,6,q, v F)oIA A3(instantaneous description,
configuration)Z (JH], YHFEAIE, AHEALG)O] Al A0 = ojgict

*

(gz,7) € QXX XTI

0.

(%49] 6.3) PDA P = (@, X, I,6,q, v, F)oIA JEfdststy 6o w2 AFshaist - 5 A%
of st o|MWABZ HoJsttt -, € (QX X XI') x (Qx X xI).

(¢ az, Xv) +p (pa,By). if (p,B) € 6(¢a,X).

(g2, Xv) Fp (pz,By), if (p,B) € 6(q,6,X).

PDA P7} BHistd, - ,0llA P& A2fstil 2 2o

(9] 6.4) F=kHs}t 9] gHE3l 4 (recursive definition) ", n = 0.
0 L
dQ>< xxr

}7" %R }7 ° F7I

("d9] 6.5) JgHat o uhEd(closure) 9

1) AEjQt ABREXIE O] AdES X0 2 3|83t e-mover 3]-85t2 2 nondeterministicdict.

2) e-NFASH 2ol 943 2xt a7t D9 dzold o YARAP} a) 025 £Ab} €, a7t colw
L =

3) 280 ZAME B = XX, X, ¥ W, REF £ oAt X, 78 A= 74L& pushdlo] g 7P
A% 27} X0 A8 topo] Sofuich

4) ordered triple
5) Binary relation on QX X" x I (A&},
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S F'=+r'U F>U P U

i€ N,
o Fi=r°U U P U

IS Ny

(Kég‘] 6'6) PDA P = (Qa Ea Fa(qumfyovF)7]- @9’16% (1)___]01v L(P>

L(P) = {I'EE*HQUaSC, Z) Fp (fiey), fEF } Final state accept
N(P) = {$62*|(q07x, Z) Fp (g ec) € Q). Null stack accept

Final state accept?} Null stack acceptZ 2% £83517] ¢Jstd, (5) A2 E) ¢, € Q<
)

(6) A2ENE yEI'S A « = (ga,y) € QXX xI'oR vy, (7) Byt
L AE Fco Qg TU= ASRISH ¢ < Qx X x 'z AR5, Final state
acceptance= &, = {(f,e,a)laEF*}E AoJ5t1l, Null stack acceptance= &, =

{(ge;e)lgEe Q2 AstH HBo2, 7-tuple PDA P = (@ X, I6.q,, vy F)S 6-tuple P
= (@ X, I,6,1,0)2 THA] AoJst 4 qlct,

(9] 6.7) ¥3}=l PDA P = (Qv X, T, 57%@)0“}\1
(1) Elelsl Q. () Uolsl 5, (3) A=ol3] I, (4) AEPEEA s U2 PDAZ} 2

(5) A-2ArsH(initial confinguration) : € Qx X x I,

(6) BUE= At J3(set of final configurations) @ = @ X ¥ x r'ojct.

(X9 6.8) PDA P = (Q, 2, I,8,.,P)7} dtolEo]= 9loj(language)=
L(P) = {z€ ) ¢ p= @ o]t

7-tuple PDA P = (@, X, T.6,q, v, F)Z 6-tuple PDA P = (Q, X, I,6,,,®)2 THA] A9
sty Z718% o= (g 2) TR B Pruawe = (frealfEFR acT )t
Pyuiisiac = g e elgE QY F 75 ABZelH = 719 6-tuple PDA  Pryyyiiare
(@, 2, 1,0, 1, Ppinarsiare ) Prvuiisaer = (@2, 108, 6 Pyygraa) = AT 5 AL

L(P) = L(Pppasiarc)t N(P) = L(Pyyystac) = STH

o oA

(9] 6.10) &4l PDA P = (Q, %, I, A, 1, D)
(1) eold] @, (2) Y=old] ¥, (3) A=olg] e Uef(¥stel) PDASL 21,
(4) FFESFA A © (Qx X <I7) x (@x X xI')or shgsict.
3

S (configuration transition function) § THAlo] AM&W¥ist4x AS A
gH(Q, X', I )o] st o] XA (binary relation)®
D) Qe AHEARE SHHD)OA 07h ol (1) o2 egstet.

i) YHERHIY 2 YFEAA(D)E &gstx|nt, U2 golm: 42 4 Tk 9
o8 Z(read only) (¢, zy,a) — (p,y,3)Q FEJTF 3] L3t}
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i) 91 AL AB BAHDE A SAtE(0)2 S
l'yaa) - (payvﬁ = 7-tuple PDAoﬂ/\i% }g‘%}ﬁi}@—f— (pa yvﬁ)

(5) Alg/dd ot (60X da A o= ¥etd PDASH Ztt.

(AHd)  Aitel PDAR 27" PDAS W 2 & Ath

=2

27%" PDAS ttA[27](Rewriting) PDAS THA] A ofetct.

(9] 6.11) T}A|27] PDA R = (Q XX XTI, A, 1, §)&
(1) AEfolg] @, Yol ¥, A=lo]] e A2 PDASH Zu
Qx X' x I 2 Ar8Hconfiguration)2] %l3to|c},
(2) A € (Qx X XI') x (Qx X xI')= AstdstgAl 0 2
(¢ 2y, a) — (p.y,B) € PE 2116
dolo] U BAIY e o A A el o] thste] 55 =2 TR
(rewriting)2 &A}5t0] (¢, 7y, ) — (p,y, B)OIH, (¢ vyz,ay) = (p,yz, py)2 Tt
Al 23 (rewrite), FHHSIAl (¢ 2y, ) — (p,y, 5) 5 FRstL Ao
(q, acyz,a’y) :>(qwu'»17fx) (p,y-8) (p, yz,ﬁ’y)ﬂ 2},
(B) v € Qx ¥ xI's x7)4%Folct.
(4) & S QxX xI't HF4%] Folct.

(59] 6.12) ThA|227] PDA R = (Q XX X I, A, 1, )] Q10](language)=

LR) = {ze5| =" p=d, s A™}oln, § € A" A" FAldo|c}.
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