
Formal Models — Assignment 1 Laurenz Weixlbaumer (11804751)

Exercise 1

S = {s0, s1, s2, s3, s4, s5, s6}
I = {s0}
Σ = {a, b}

T =

{(s0, a, s1), (s0, b, s2), (s1, b, s2), (s1, a, s3),
(s2, a, s1), (s2, b, s4), (s3, a, s5), (s3, b, s2), (s4, a, s1),

(s4, b, s6), (s5, a, s5), (s5, b, s5), (s6, b, s6), (s6, a, s6)}
F = {s0, s1, s2, s3, s4}
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The automaton has one initial state and every state has exactly one successor state for every possible
input. It is thus complete (at least one initial state and at least one successor) and deterministic
(at most one initial state, at most one successor).

Exercise 2

Exercise 3 The automaton A
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is neither deterministic nor complete. To determine the complement language, we use the power
automaton

with complement automaton.

This automaton describes the complement language L(A).

L(A) = a(aa(a∗)(b∗))∗

K(A) = L(A) = {w ∈ {a, b}∗ : w ̸∈ L(A)}

Exercise 4

The given automaton A3 is neither complete nor deterministic. Because it has no initial state, we
have L(A3) = L(C(A3)) = ∅ but L(A3) = {a, b}∗.
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It can be made complete (but not deterministic) by adding an initial state. In this case L(A2) =
{a, b}∗ = L(C(A2)) but L(A2) = ∅.

It can be made deterministic (but not complete) by removing the state B and the transition to it.
In this case the argument for A3 still holds.
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