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ÁSCG G1 = (V,T,P1,S)
ÁV ɀtotal alphabet
ÁT ɀterminal, TṒV
ÁP1ɀproductions

(A1,...,An)Ÿ(w1,...,wn), A1...An V̤\T,  
w1,...,wn V̤*

ÁS ɀstarting nonterminal, S V̤\T
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ÁWe are interested in deterministic SCG 
compilers. Thus we have to use LL/LR SCG 
grammars. 
ÁWe want to work only with the pushdown 

top.
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ÁDeep pushdown (DPDA) with certain 
limitation and modification.
ÁRegulated pushdown automata.
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ÁProcess only necessary part of production 
and the rest mark to be processed later.
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ÁSCG G1 = (V,T,P1,S)
ÁV ɀtotal alphabet
ÁT ɀterminal, TṒV
ÁP1ɀproductions

(A1,...,An)Ÿ (w1,...,wn),
A1...An̤ V\T,  
w1,...,wn̤ V
ÁS ɀstarting nonterminal, S̤ V\T
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7

S

a b c P = 
{

p1: SŸAB 
p2: A Ÿ a
p3: B Ÿ bC
p4: C Ÿ c

}

S ŸAB

CFG G1 = (V,T,P,S)
V = {a,b,c,A,B,C,S}
T = {a,b,c}
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B

A

a b c P = 
{

p1: SŸAB 
p2: A Ÿ a
p3: B Ÿ bC
p4: C Ÿ c

}

A Ÿ a

CFG G1 = (V,T,P,S)
V = {a,b,c,A,B,C,S}
T = {a,b,c}
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B

a

a b c P = 
{

p1: SŸAB 
p2: A Ÿ a
p3: B Ÿ bC
p4: C Ÿ c

}

CFG G1 = (V,T,P,S)
V = {a,b,c,A,B,C,S}
T = {a,b,c}
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B

a b c P = 
{

p1: SŸAB 
p2: A Ÿ a
p3: B Ÿ bC
p4: C Ÿ c

}

CFG G1 = (V,T,P,S)
V = {a,b,c,A,B,C,S}
T = {a,b,c}

B Ÿ bC
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C

b

a b c P = 
{

p1: SŸAB 
p2: A Ÿ a
p3: B Ÿ bC
p4: C Ÿ c

}

CFG G1 = (V,T,P,S)
V = {a,b,c,A,B,C,S}
T = {a,b,c}
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C

a b c P = 
{

p1: SŸAB 
p2: A Ÿ a
p3: B Ÿ bC
p4: C Ÿ c

}

CFG G1 = (V,T,P,S)
V = {a,b,c,A,B,C,S}
T = {a,b,c}

C Ÿ c
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c

a b c P = 
{

p1: SŸAB 
p2: A Ÿ a
p3: B Ÿ bC
p4: C Ÿ c

}

CFG G1 = (V,T,P,S)
V = {a,b,c,A,B,C,S}
T = {a,b,c}
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a b c P = 
{

p1: SŸAB 
p2: A Ÿ a
p3: B Ÿ bC
p4: C Ÿ c

}

CFG G1 = (V,T,P,S)
V = {a,b,c,A,B,C,S}
T = {a,b,c}
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S

a b c d P = 
{

p1: (S)Ÿ (ABCD) 
p2: (A,C) Ÿ (a,c)
p3: (B,D) Ÿ (b,d)

}(S)Ÿ (ABCD)

SCG G2 = (V,T,P,S)
V = {a,b,c,A,B,C,S}
T = {a,b,c}
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D

A

B

C

a b c d P = 
{

p1: (S)Ÿ (ABCD) 
p2: (A,C) Ÿ (a,c)
p3: (B,D) Ÿ (b,d)

}

(A,C) Ÿ (a,c)

SCG G2 = (V,T,P,S)
V = {a,b,c,A,B,C,S}
T = {a,b,c}
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D

a

B

c

a b c d P = 
{

p1: (S)Ÿ (ABCD) 
p2: (A,C) Ÿ (a,c)
p3: (B,D) Ÿ (b,d)

}

SCG G2 = (V,T,P,S)
V = {a,b,c,A,B,C,S}
T = {a,b,c}
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D

B

c

a b c d P = 
{

p1: (S)Ÿ (ABCD) 
p2: (A,C) Ÿ (a,c)
p3: (B,D) Ÿ (b,d)

}
(B,D) Ÿ (b,d)

SCG G2 = (V,T,P,S)
V = {a,b,c,A,B,C,S}
T = {a,b,c}
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d

b

c

a b c d P = 
{

p1: (S)Ÿ (ABCD) 
p2: (A,C) Ÿ (a,c)
p3: (B,D) Ÿ (b,d)

}

SCG G2 = (V,T,P,S)
V = {a,b,c,A,B,C,S}
T = {a,b,c}
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d

c

a b c d P = 
{

p1: (S)Ÿ (ABCD) 
p2: (A,C) Ÿ (a,c)
p3: (B,D) Ÿ (b,d)

}

SCG G2 = (V,T,P,S)
V = {a,b,c,A,B,C,S}
T = {a,b,c}
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d

a b c d P = 
{

p1: (S)Ÿ (ABCD) 
p2: (A,C) Ÿ (a,c)
p3: (B,D) Ÿ (b,d)

}

SCG G2 = (V,T,P,S)
V = {a,b,c,A,B,C,S}
T = {a,b,c}
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a b c d P = 
{

p1: (S)Ÿ (ABCD) 
p2: (A,C) Ÿ (a,c)
p3: (B,D) Ÿ (b,d)

}

SCG G2 = (V,T,P,S)
V = {a,b,c,A,B,C,S}
T = {a,b,c}
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S

a b c d

Productions :
p1: (S)Ÿ (ABCD) 
p2: (A,C) Ÿ (a,c)
p3: (B,D) Ÿ (b,d)

Delayed productions:
(S)Ÿ (ABCD)
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D

A

B

C

a b c d

Productions:
p1: (S)Ÿ (ABCD) 
p2: (A,C) Ÿ (a,c)
p3: (B,D) Ÿ (b,d)

Delayed productions:

p1

(A,C) Ÿ (a,c)
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D

a

B

C

a b c d

Productions :
p1: (S)Ÿ (ABCD) 
p2: (A,C) Ÿ (a,c)
p3: (B,D) Ÿ (b,d)

Delayed productions:
(C) Ÿ (c) part of p2

p1
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D

B

C

a b c

Productions :
p1: (S)Ÿ (ABCD) 
p2: (A,C) Ÿ (a,c)
p3: (B,D) Ÿ (b,d)

Delayed productions:
(C) Ÿ (c) part of p2

p1 p2

d

(B,D) Ÿ (b,d)
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D

b

C

a b c

Productions :
p1: (S)Ÿ (ABCD) 
p2: (A,C) Ÿ (a,c)
p3: (B,D) Ÿ (b,d)

Delayed productions:
(C) Ÿ (c) part of p2
(D) Ÿ (d) part of p3

p1 p2

d
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D

C

c d

Productions :
p1: (S)Ÿ (ABCD) 
p2: (A,C) Ÿ (a,c)
p3: (B,D) Ÿ (b,d)

Delayed productions:
(C) Ÿ (c) part of p2
(D) Ÿ (d) part of p3

p1 p2 p3

ba

(A,C) Ÿ (a,c)
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D

c

c d

Productions :
p1: (S)Ÿ (ABCD) 
p2: (A,C) Ÿ (a,c)
p3: (B,D) Ÿ (b,d)

Delayed productions:
(D) Ÿ (d) part of p3

p1 p2 p3

ba
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D

a

Productions :
p1: (S)Ÿ (ABCD) 
p2: (A,C) Ÿ (a,c)
p3: (B,D) Ÿ (b,d)

Delayed productions:
(D) Ÿ (d) part of p3

p1 p2 p3

b c d

(B,D) Ÿ (b,d)
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d

a

Productions :
p1: (S)Ÿ (ABCD) 
p2: (A,C) Ÿ (a,c)
p3: (B,D) Ÿ (b,d)

Delayed productions:

p1 p2 p3

b c d
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a

Productions :
p1: (S)Ÿ (ABCD) 
p2: (A,C) Ÿ (a,c)
p3: (B,D) Ÿ (b,d)

Delayed productions:

p1 p2 p3

b c d



Á Let X = x1A1x2A2 . . . xnAnxn+1be a sentential form, Ai Vɴ \T, 
xi (ɴV \{Ai})z , xn+1 Vɴ ȟz ÆÏÒ ÓÏÍÅ Î Ј Χȟ Ê ÉÓ Á ÎÕÍÂÅÒ ÏÆ 
derivation step and pj : (A1,A2, . . . ,An) Ÿ (w1,w2, . . . ,wn) ɴ P 
is an SCG production used in the j-th derivation step. 

Function hj(X) stands for the leftmost application of the SCG 
production used in the j-th derivation step that is:

Á hj(X) = hj(x1A1x2A2 . . . xnAnxn+1) = x1w1x2w2 . . . xnwnxn+1
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u A1 ɻ1 A2 ɻ2 ... ɻk Ak+1 ɻk+1




