Problem Language

grammar Problem
nonterminal S(0), A(2), B(2);

terminal a(2), b(2), c(2), d(2), e(2);

start S;

SO = A(b,c) b(c,d) B(d,e) e(e,f) [s]

A(a,c) 1= /* eps */ [a1]
| B(a,b) c(b,c) [a2]

B(a,b) 1= /% eps */ [b1]
| d(a,b) [b2]

end

State go(a,b,c,d, e)

S() — +A(a,b)b(b,c)B(c,d)e(d, e)
A(a,b) —. [a]]
A(a,b) — .B(a,ny)c(ny,b)
B(a,ng) — . [b1]
B(a,ns) — .d(a,ns)

A

nO(HZOaZZ‘lT)ll =b q4(n05 ni,c, d7 6)

B

no(nzo’g’lr)“ — g2 (no, b)

B

nén:()ag’lf')ll/]\ q3(n07 b; nl)

d(ng, ) q1(no,n1)

State g1 (a,b)
[ B(a,b) — d(a,b). [b7]]

State g2(a,b)
[ A(a,b) = B(a,n1) . c(ny,b) |

% gs(a, n1,no)
State gs(a, b, ¢)
[ A(a,b) = B(a,c) . c(c,b) |

c(ng, n1)
Ngo =¢,N1 = b

(15(0, ni, Tlo)

State qa4(a,b,c,d, e)
[ S() — A(a,b) . b(b,c)B(c,d)e(d,e) |

b(ng,n1)
ng=bn =c

QG(av No, N1, dv e)

State g5(a, b, c)
[ A(a,b) = B(a,c)c(e,b).  [aZ]]

State gg(a, b, c,d, e)
S() — A(a,b)b(b,c) . B(c,d)e(d, e)
B(e,d) — . [b1]
B(c,d) — .d(c,d)

B(Tlo,m)
no=¢,ny = d

d(ng,n1)
ng=c,n =d

Q7(a7 b7 no, N1, e)

q1 (nOa nl)

State g7(a,b,c,d, e)
[ SO) = Ala,b)b(b,c)B(c,d) . e(d,e) |




e(”Oanl)
ng=d,n =e

qg(a'7 ba C, Ny, 7L1)

State gs(a,b,c,d, e)
[ S() = Ala,b)b(b,c)B(c,d)e(d,e). [4]




Super-clean Problem Language

grammar Problem_superclean

nonterminal Z(0), S(5), A(2), B(2);
terminal a(2), b(2), c(2), d(2), e(2);
start Z;
ZQ) = S(b,c,d,e,f) [z]
S(b,c,d,e,f) ::= A(b,c) b(c,d) B(d,e) e(e,f) [si1]
| A(b,c) b(c,d) e(e,f) [s2]
| b(c,d) B(d,e) e(e,f) [s3]
| blc,d) e(e,f) [s4]
A(a,c) ::= B(a,b) c(b,c) [a1]
| c(b,c) [a2]
B(a,b) = d(a,b) [b]
end
State go(a,b,c,d, e)
Z() —.S(a,b,c,d,e)
A(a,b) — .B(a,n1)c(n1,b)
A(a,b) — .c(ng, b)
B(a,ng) — -d(a,’ﬂg)
S(a,b,c,d,e) = .A(a,b)b(b,c)B(c,d)e(d, e)
S(a,b,c,d,e) = .A(a,b)b(b,c)e(d, e)
S(a,b,c,d,e) — .b(b,c)B(c,d)e(d,e)
S(a,b,c,d,e) — .b(b,c)e(d, e)
ﬁén:();g’lgll —b q7(n07 ni, ¢, da €, dﬂ e)
Sénzo’g}%l g6(n0, b,n1)

S(n07n17n27n37n4)

ng=a,n =bny,=c,n3=d,ng=e

b(no, nl)

q5(no,n1,n2,n3,n4)

ng=b,n =c
C(”Oanl)

Q1(a7 Nno, N1, da e, a, da 6)

not,ny =b
d(ng,n1)

Q3(CL, ni, Tlo)

no = a,niT

State g1(a,b,c,d,e,a,d, e)

Q2(n0, n1)

S(a,b,c,d,e) = b(b,c) . e(d,e)
S(a,b,c,d,e) — b(b,c) .

B(e,d)e(d, e)

B(c,d) — .d(c,d)
B(ng,n
nO( :0 c71,',21 =d QS<a,b, n07nlve)
d(nOanl)
Nnog = C, Ny =d QQ(n07n1)
e(ng, n1)

a,b,c,ng,n
no:d’nlze q4(77703 1)

State g2(a,b)

| B(a,b) — d(a,b). [b]]
State gs(a, b, ¢)
[ A(a,b) = c(c,b).  [aZ]]

State q4(a,b,c,d, e)

[ S(a,b,c,d,e) = b(b,c)e(d, e).

[s4]]

State g5(a,b,c,d, e)
[ Z() = S(a,b,c,d,e).

[4]

State gg(a, b, c)
[ Aa,b) = B(a,c) . c(c,b) |




C(”Oanl)
ng =¢C,ny = b

(19(@, ni, Tlo)

State g7(a,b,c,d,e,c,d,e)
S(a,b,c,d,e) = A(a,b) . b(b,c)B(c,d)e(d,e)
S(a,b,c,d,e) — A(a,b) . b(b,c)e(d, e)

b(ng,n1)

a,ng,n,d, e, d, e
n():b,nlzc qu( s 160, 101, &y €, 7)

State gg(a,b,c,d, e)
[ S(a,b,c,d,e) = b(b,c)B(c,d) . e(d,e) |

e(no, nl)

a,b,c,ng,n
n0:d7n1:e qll( ,» Uy, €, 700, 1)

State gg(a, b, ¢)
| A(a,b) = B(a,c)c(c,b).  [al]]

State gi0(a,b,c,d, e, f,g)
S(a,b,c,d,e) — A(a,b)b(b,c) . e(d,e)
S(a,b,c, f,g) = A(a,b)b(b,c) . B(c, f)e(f,g)
B(e, f) —.d(c, f)

B(rno,n1)

no = ¢, ny = f Q12(aaba nOanlag)
d(ng,n1)

no=c,n = f q2(no, m1)
e(nOanl)

a,b e ng,n
n():d,m:e q13( s Uy &, 100, 1)

State g11(a,b,c,d, e)
[ S(a,b,c,d,e) = b(b,c)B(c,d)e(d,e). [s]]

State g12(a,b,c,d, e)
[ S(a,b,c,d,e) = A(a,b)b(b,c)B(c,d) . e(d,e) |

e(no,nl)
ng=d,n =e

q14(a'7 ba C, o, nl)

State q13(a,b,c,d, e)
[ S(a,b,c,d,e) = Aa,b)b(b,c)e(d, e). [s7]

State q14(a,b,c,d, e)
[ S(a,b,c,d,e) = Aa,b)b(b,c)B(c,d)e(d, e). [s]]]




