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Definition of DFA

DEFINITION 1.5
A finite automaton is a S-tuple (Q, 2, 0, qo, F'), where

1. @ is a finite set called the states,

2. Y is a finite set called the alphabet,

3. 0: Q x X——Q is the transition function,
4. qo € @ is the start state, and

5. F C Q is the set of accept states.
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We can describe M; formally by writing M; = (Q, 2,9, ¢1, F), where
1. Q — {qla q2, q3}a

2. 3% ={0,1},

3. § is described as

4. g, is the start state, and
5.F = {q2}




Regular Languages

o Let M=(Q,2, 5,90,F) be a finite state

automaton and let w=wiwz..w, (n20) be a
string where each symbol wi; is from the
alphabet 2.

® M accepts w if states so,sy,...,5n exist s.t.
l. so=qo
2. Sis1 =0(si,wis1) for i=0..n-1, and
3. snefF
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Regular Languages

® Let M be a finite state automaton and let
w=wW2..Wn (n20) be a string where each
symbol w; is from the alphabet 3.

@ M recognizes language A if

A={w|M accepts w }

DEFINITION 1.16

A language is called a regular language if some finite automaton

recognizes it.




Proving the language
M; accepts...

@ Theorem 1.A:

L(M;) = { All binary strings that contain
at least one “1” and end with an
even number of "0“s }



@ Theorem 1.B : Let we{0,1}* be of length n20.

1) M, stops in state g &< w contains no "1s.

2) M, stops in state g2 <& w contains at least
one "1” and ends with an even number of "0"s.
3) M; stops in state q3 < w contains at least
one "1” and ends with an odd number of “0“s.
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@ Theorem 1.B : Let we{0,1}* be of length n20.

—
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3) M; stops in state g3 & w contains at least
one "1” and ends with an odd number of “0”s.



® Theorem 1.B = Theorem 1.A

@ Proof of Theorem 1.B by induction.
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valid for n and all strings w of size n.
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@ If g=q2 then by induction we have that v
contains at least one “1” and ends with an
even number of “0”s.

@ Therefore w contains at least one "1” and
ends with an odd number of "0"s., proving 3).



3) M; stops in state g3 & w contains at least
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@ If w ends with a “1” then it means that

w = vl
with v a string of length n-1. Let q be the
state in which M; ends when evaluating v.

@ By examination of d we conclude that for all
g, 9(q,1)=q2. Thus M; accepts w and 2) is valid

whenever w ends with zero "0”s. This
completes the proof of 2) and of the Thm.
QED
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Another example:
multiples of 3...

@ Remember what you learned in elementary
school: N is a multiple of 3 if N=0,3,6,9 or if
the sum of its digits is a mulfiple of 3..

@ Example: 54708 is a multiple of 3 because
the sum of its digits 5+4+7+0+8=24 is a
multiple of 3. We know that because the sum
of its digits 2+4=6 is a multiple of 3.



gcd(BN) =1
O MOD 3 (base 10)




0 MOD 3 (base 10)

@ Theorem 1.C :
Let we{0,1,...,9}* be of length n20.

1) M; stops in state go & w = 0 mod 3.
2) M; stops in state gt © w =1 mod 3.

3) M; stops in state g2 & w = 2 mod 3.
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IS NOT a multiple of 3

Msio stops in state g © w=rmod 3



COMP-330
Theory of Computation

Fall 2019 -- Prof. Claude Crepeau

LECTURE 3 :
Deterministic F A



