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Let k € N be an arbitrary natural number. Show that the following languages over the alphabet {0, 1}
are regular.

1. Ly ={z | |x| > k} is accepted by the finite automaton M = {Q, X, §, qo, F'} such that:
e Q={n|(1<n<kAneN)}

¥ =40,1}

J: Q@ X ¥ — @ is defined on (q,2) € Q X ¥ as:

5(g.) =4 a=k
q+1 otherwise

e =1
o F—{k}
Therefore, L, is a regular language.
2. Ly ={z||z]| =1 mod k} is accepted by the finite automaton M = {Q, X, 6, qo, F'} such that:
e Q={n|(1<n<kAneN)}
¥ =4{0,1}
J: Q@ X X — @ is defined on (q,2) € Q X ¥ as:

d(q,z) = (¢+1) mod k
® gp=1
. F-{2)
Therefore, Ly is a regular language.

3. Ly = {x | =, interpreted as a binary number, is at least k} is accepted by the finite automaton M =
{Q, 2,6, qo, F'} such that:

e Q={n|(0<n<kAneN)}
o ¥ ={0,1}
e §: Q@ XX — @ is defined on (q,2) € Q X ¥ as:

2q +x otherwise

6(%93):{/{: if (q=k)V (2q+z>k)

1



e =20
o FF={k}

Therefore, L3 is a regular language.

4. Ly = {z | z, interpreted as a binary number, is divisible by k} is accepted by the finite automaton
M ={Q,%,9,qo, F} such that:

e Q={n](0<n<kAneN)}
e ¥ =1{0,1}
e 0: Q xX — @ is defined on (g, z) € Q X X as:

0(g,x) = (2¢+x) mod k

® =0
o FF={0}

Therefore, L4 is a regular language.

If you have any questions, comments, or concerns, please contact me at alvinQomgimanerd.tech



