Figure 4.8: An amtomaton with equivalent states
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Example 4.19: Let us execute 1he table-filling alzorithm on the DFA of
Fig 4.8, The final table is shown in Fig. 4.9, where au r indicates pairs of
distinguishable states, and the blank squares indicate those pairs that have
been found crjuivalent. Initialiy, there are no 2's in the table,
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Figure 4.9: Tablc of state inequivalences

For the bhasis, since € is the only arcephing state. we put x's in each pair
that involves €7 Now that we know some distinguishahle pans, we can discover
others. For instance. since {C, H } is distinguishable, and states £ and F goto
H and C, respectively, on input 0, we know that {E, F} 15 also a distinguishable
pair, In faet, all the 2’ in Fig. 4.9 with the exception of the pair {4, G} can be
discovered simply 1 looking at the v ransitions from the pair of states on ejther
0o on i and ubserving that (for one of those inputs} one state goes o € and
the ather does nor. We can show {A. ('} is distinguishable on the nexs round,
sinee on input [ they go to F and E. respectively, and we already established
that the pair {£. £} is distinguishable.

However. then we can discover no more distinguishable pairs. The three
retnaining paics. which are therefore cquivalent pairs. are {A. £}, {B, H}, and
{D.F}. For example, consider why we can not infer that {4 F} is a distin-
guishable pair. On input 0, 4 and & 20 to B and H, respectively, and {B,H}
has not yet boen shown distinguishabie. Qo input 1, 4 and £ hoth goto F, 50
there i no hope of distinguishing thew that way. The orher two pairs, {8, H)
and {2, F'} wilt nevey be distinguished because they each have identical tran-
sitions on U and identical transitions on 1. Thus, the table-filling algorithm
stops with the rable 45 shown in Fig. 4.9, which is the correct determination of
equivalent and dictinenichahla efaroe o1

—_ - == Figure 4.12: Minimun-state DFA equivalent to Fig. 4.8



