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Exercise 1: Transition Monoids

Given a finite automaton A = (Q,%,9,s, F'), let M4 = ({395 |z € 2*},0,36 = Idg) where,
b, : Q — Q is given by 0,(¢q) = 6(q,x), o is the composition operator (for functions f, g,
fog(x) = g(f(z)) ) and Idg is the identity function. Such a monoid My, is called the
transition monoid of the given automata A. Consider the following automata and construct

the transition monoid for the same.

c,b c,a
a
start —>
b

Exercise 2: Idempotent

Prove that for every finite monoid S = (M, -, 1), for any a € M, there are n,p € N such that
a = a"tP,

Exercise 3: Unique zero element
Prove that for every finite monoid, if there is a zero element, it is unique. We say an element

s € M is a zero element if SsS = {s}



