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DFA over alphabet E :
· xteud transition
function &:QX &&

Q : set of state

SeQ : start state -Q

* IQ : accept states

S : QX5- Q transition

6(g, w)i=SW
Sanction

W=aX
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L(M) = Ew/M accepts wi = Sw1(
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,
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Can wo Guidd a DFA for ((M
,
) vL(M2) ?

M = (Q
,
s
,
A
,
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Q = Q
, XQ = [(p, q) /ptQ , and gtQ

,
3

s = (s
, S)

* = (psq)1ptA , and q
+ A
, 3

s)(p, q) , a) = (G, (p, a), G(q, a))
Thm : < (M) = < (m) + <(Mc)



Lemma : 80((p , g) , w)
= (8% w) 8 (g, w)) for

p
+ Q
, qQ ,we

Proof : Let pEQ, g. Qu, and we go Go arbitrary,
Assume for all strings x such that IxI wh
and for any states p'tQ ,

and g'tQ
69 ((p

, q), x) = (S ( (pix)
,
82(q' , x))

.

There are two cases
.

Suppose W = G
.



88(p
, q),w)
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((p, q), a) w= G

= (p, g) def . 6

= (6 (p, 3), So g, a)) det
. g so

= (6(p
,

w)
, 8%, w)) w = E

Suppos w = ax
.

8
%

((p
, g) w)

= 5% (p, q), ax) w =
ax

= 80(6((pg), a)
,
X) def . 80

= 68((4(p, a), 8 , (g, a)), x) def . 6
= (6% (6, (p, a), x), 66, (g, a), x) It
= (6% p, ax), 6 (g

,
ax) def.



= (8% 10w)
, 88(g> w)) wax

a
by some DFA.

They areoed under simple Goolean opporations .

thm : Let L
,

andL
,
de automatic languages

,
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following are automatic : regular
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Thm (Kleene) : The automatic languages and

procisely the regular languages

Given a regular expression R
,
there is a DFA

sit
.
((M) = L (R)

Given DFA M
,
there is a regular expression R

such that ((R) = ( (m)

Proof uses nondeterministic finite-state automata

INFAs)
Thm : If I

,
and L are automatic

,

so are

L
, C and Lo



DFAs have no memory. You don't know how

you got to a particular stated it cannot

matter
.

Good : Given two states that always agree

on rejection or acceptance given any string,
wo confine them.

Bad : Given two strings X &Y and a

language L.



If there is a stringa such that

exactly one of Xz or ye and in L,

then any
DFA for (must sondx

and y to distinct states .

z isaAstinguishing suffix of X and y

with rosport to L .

distinguished
X
= 01

y
= on

by z = 01

Ginary numorals divisible by 5
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