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LENGUAJES i.c. vs AUTOMATAS CON PILA

L. C LV(AP)

G =(Xg,24,S,P) en FNG

AP = (ZE7F = 2:A U ZT7 {q}7S7 q, f,@)

f(g,a,A) :={(¢q,a) /A — aa € P}

Entonces
LV(AP) = L(G)
Demostracion:
a € Xy Sﬂ?i *ra siysolosi  (q,xz,5)F" (q,e,a)
q a b
a. S— aSB|aB s 1 (¢.58).0.B)
. B _ b q7 b q’
B (¢,¢)
(g,aabb,S) F (g,abb,SB) + (q,bb,BB) + (q,b,B) F (g,¢,¢)
S e aSB e aaBB e aabB = aabb
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Otro método:

1. f(¢,e,A) :={(qg,a) /] A — a € P} VAe X,

2. f(q,a,a):={(q,e)} Ya € Xp

q a b €
a ,E
G:S—aSh|e @)
b (g,€)
S (g,a5b), (g, ¢)
(g, aabb, S) F (g, aabb,aSb) F (q,abb,Sb) + (g, abb,aSbb)
S = .aSh =a.Sb = a.aSbb
t (g, bb, Sbb) (g, bb, bb) +(q,b,b) F(q,¢¢)
= aa.Sbb = aa.bb = aab.b = aabb

LENGUAJES i.c. v AUTOMATAS CON PILA
Li. D LV(AP)
AP = (2, T,Q, Zo, qo, f,0) G :=(Xg, 24,5, P)
Ya:={l¢Ap]/q.,p € Q,AT}U{S}
L. S —[qZoq] Vq€Q
2. [qAGm+1] — a1 X1q2][ 2 X2a3] - - - [@m Xin@mt1 ]
V(q1, X1 X2...Xm) € f(qg,a,A) cona € ZgU{e}
Vq2,q3, -+ qm+1 € Q
3. [¢Aq1] — a Y(q1,¢) € f(g,a,A) con a € X U{e},

Entonces

L(G)=LV(AP)
Demostracion:

[gAp] ="« siysolosi (¢, z,A)F" (p,e,e)
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flg,a,A) = {(q1, X1 X2 X3 ... X 1), ...}
[gAV] = a[q1 X10])[0X2 0 ][0 X0 ... [2X,V]
f(pva’7A) = {(q7OA)} con Q = {p7 Qﬂr}
[pAp]  — a[qOp][pAp]
[pAp] — a[q0q][qAp]
Slide 53 [pAp] — a[qOr][rAp]
[pAq] — a[qOp][pAq]
[PAV] = a[g0O)[©AV]: ¢ [pAq] — a[q0q][qAq]
[pAq] — a[qOr][rAq]
[pAr] — a[qOp][pAr]
[pAr] — a[q0q][qAr]
[pAr] —  a[q0r][gAr]
APli
1. S — [pAp] | [pAq]
2. f(p,a,A) = (p,0A) [pAp] — a[pOp][pAp] | a[pOq][qAp]
[pAq] — a[pOp][pAq] | a[pOq][qAq]
f(p,a,0) = (p,00)  [pOp] — a[pOp][pOp] | a[p0Oq][qOp]
[pOg] — a[pOp][pOq] | a[p0q][q0q]
f(p,a,1) = (p,01)  [plp] — a[pOp][plp] | a[pOq][qlp]
[plg] — a[pOp][plq] | a[pOq][qlq]
f(p,b,A) = (p,14) [pAp] — blplp][pAp] | b[plq][qAp]
[pAq] — blplp][pAq] | b[plq][qAq]
f(p,0,0) = (p,10)  [pOp] — b[plp][pOp] | b[plq][qOp]
[pOg] — b[plp][p0q] | b[plq][qOq]
f(p,b,1) = (p,11)  [plp] — b[plp][plp] | b[plq]lqlp]
[plg] — b[plp][plq] | b[plq]lqlq]
f(p,e,A) =(q,A)  [pAp] — c[qAp]
[pAq] —  c[qAq]
f(p,c,0) = (¢,0) [pOp] —  ¢[q0p]
[pOq] —  ¢c[q0q]
f(p,e,1) = (g, 1) [plp] — c[qlp]
[plg] — c[qlq]
3. f(q,a,0) = (q,¢) [¢0q] — a
f(g;0,1) = (g,¢) [qlg] — b
flg,e,4) =(¢,¢) [qAq] — ¢
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INTERSECCION I.C - REGULAR

R = (EEaQR7q1afRaFR) — L(R)
AP = (EE7ZAaQAPa57p17fAP7FAP) i LF(AP)

APﬂ = (2E72AaQR X QAPvS7 [q1?p1]7fﬂ7FR X FAP)

Slide 54 | 8t flaa)=d v flp,a,A)={(p}, 1), .}
se define

fﬂ([Qap]a CL,A) = {([q/,p/ﬂ,oq), .. }
Entonces

LF(AP-) = L(R) N LF(AP)

La intersecciéon de un lenguaje regular y un independiente de
contexto es independiente de contexto

PROPIEDADES DE LOS LENGUAJES IC

L1, Ly C ¥*, independientes de contexto. L regular:

= Todo lenguage regular es independiente de contexto

s L1 ULy, LiLs y L7 son independientes de contexto

» L; no es necesariamente independiente de contexto
Slide 55 . . .
= [,; N Ly no es necesariamente independiente de contexto
= [ N Ly es independiente de contexto
= La unién finita de independientes de contexto es i.c.

= La concatenacién finita de independientes de contexto es i.c.

= No todos los lenguajes independientes de contexto admiten un
AP determinista que lo caracterice.
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G=(21r,X4,5,P) G =3, %,,5, P
ANy, =0

Gy =g, ZaUuX¥,U{Sy}, Su, PUP'U{S,—S, Su— 5"}
Gui= (S5, SAUSLU{S), Se PUP'U{S.— S5}

G, = (Zg, ZAU{S.}, S., PU{S,—SS,, S, —¢})

L= {a"b"c™ [/ n,m >0} L' = {a"b"c™ / n,m > 0} ic.
LNL ={a"b"c" / n >0} noesic
{a™0" / n > 0An# 100} es ic

{w € (alble)* / |w|a = |w|p = |w|.} no es i.c

ALGORITMOS DE DECISION (NIVEL INDEPENDIENTE DE
CONTEXTO)

G gramatica independiente de contexto; L1, Lo lenguajes
independientes de contexto :

= ;Es Ly vacio?
= Dada w € X3, jw € L7
= ;Es L finito?

w (BEs Ly =%37 Indecidible
w ;Es Ly = Ly? Indecidible
» ;Es Ly N Ly vacia? Indecidible
= ;Es G ambigua? Indecidible
= ;Es Ly inherentemente ambiguo? Indecidible
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