
Left-Recursive Trees

grammar Tree_left_rec

nonterminal T(1), S(0);

terminal edge(2);

start S;

S() ::= T(x) [ r1 ]

T(x) ::= T(x) edge(x,y) T(y) [ r2 ]

| /* eps */ [ r3 ]

end

State q0(a)
S() → �T(a)
T(a)→ � [r3]
T(a)→ �T(a) edge(a, n1)T(n1)

T(n0)−−−−−−−−→ q1(n0)n0 = a

State q1(a)
T(a)→ T(a) � edge(a, n1)T(n1)
S() → T(a) � [r1]

edge(n0, n1)−−−−−−−−−−−−→ q2(n0, n1)n0 = a, n1↑

State q2(a, b)
T(a)→ T(a) edge(a, b) � T(b)
T(b) → � [r3]
T(b) → �T(b) edge(b, n1)T(n1)

T(n0)−−−−−−−−→ q3(n0,a)n0 = b

State q3(a, b)
T(a)→ T(a) � edge(a, n1)T(n1)
T(b) → T(b) edge(b,a)T(a) � [r2]

edge(n0, n1)−−−−−−−−−−−−→ q2(n0, n1)n0 = a, n1↑
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nonterminal T(1), S(0);

terminal edge(2);

start S;

S() ::= T(x) [ r1 ]

T(x) ::= edge(x,y) T(x) T(y) [ r2 ]

| /* eps */ [ r3 ]

end

State q0(a)
S() → �T(a)
T(a)→ � [r3]
T(a)→ � edge(a, n1)T(a)T(n1)

T(n0)−−−−−−−−−−−−→ q4(n0)n0 = a
edge(n0, n1)−−−−−−−−−−−−→ q1(n0, n1)n0 = a, n1↑

State q1(a, b)
T(a)→ edge(a, b) � T(a)T(b)
T(a)→ � [r3]
T(a)→ � edge(a, n1)T(a)T(n1)

T(n0)−−−−−−−−−−−−→ q2(n0, b)n0 = a
edge(n0, n1)−−−−−−−−−−−−→ q1(n0, n1)n0 = a, n1↑

State q2(a, b)
T(a)→ edge(a, b)T(a) � T(b)
T(b) → � [r3]
T(b) → � edge(b, n1)T(b)T(n1)

T(n0)−−−−−−−−−−−−→ q3(a, n0)n0 = b
edge(n0, n1)−−−−−−−−−−−−→ q1(n0, n1)n0 = b, n1↑

State q3(a, b)
T(a)→ edge(a, b)T(a)T(b) � [r2]

State q4(a)
S()→ T(a) � [r1]
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