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TOda.y'S Iearnlng gOaIS Sipser Section 1.1

Design an automaton that recognizes a given language.
Specify each of the components in a formal definition of
an automaton.

Prove that an automaton recognizes a specific language.



Deterministic finite automaton  sipserp. 35 pef 1.5
A finite automaton is a 5-tuple (@, ¥, 4, qo, ') where

1. @ is a finite set called the states
. 2 is a finite set called the alphabet

. 0:Q x X — @ is the transition function

Can there be more than one start state in

2
3
4. qo € Q is the start state
5. F C Q is the set of accept states. | 2 fINté automaton?

A. Yes, because of line 4.
B. No, because of line 4.
C. I don't know




Deterministic finite automaton  sipserp. 35 pef 1.5
A finite automaton is a 5-tuple (@, ¥, 4, qo, ') where

1. @ is a finite set called the state

Y is a finite get called the@
CU fr( st;/

J: Q x ¥ — @ is the transition function -eJdop <

l | Ac\li(

go € Q is the start state How many outgoing arrows from each state?

A. May be different number at each state.
F C Q is the set of accept states. B. Must be 2.

C. Must be |Q].

( D. Must be |Z|

.~ I don't know.

SR




An example

Define M = ({q¢1, q2, ¢3, ¢4}, {a, b}, 6, ¢1,{qg4}) where the function d
IS specified by its table of values:

Input Output
inQxzZ in Q

(al.a) g3 (a1,b)

(q2,a) q2 (a2.b) q2
(a3.a) g3 (a3.b) q4
(a4.a) q2 (a4.b) q4

Input Output
inQxZ mQ

Draw the state diagram for the DFA with this formal definition.




AN example ({91, 42,43,94},{a,b}, 8,91, {q4})
What's an example of a
. V\O\/\Q -
length 1 string accepted by this DFA?
length 1 string rejected by this DFA?
o
length 2 string accepted by this DFA? 0.1
length 2 string rejected by this DFA? ol




An example

What's the best description of

the language recognized by this DFA?
Starts with b and ends witha or b
Starts with a and ends witha or b
a's followed by b's  c.lmost -
More than one of the above
| don't know.

{q1,42,¢3,q4},{a,b},6,q1,{q4})

!

notat\ii\_/

and using set



This DFA recognizes
the language of all strings
of the form a's followed by b's

l.e. {a"bk | nk =1}



An example . s ..
{a"bk | nk =1}

Is this the same as the language
described by

{a"} b}& (53 qla {q4})

A arb?*
5. a(ba)*b £
A
C. a*UuUb* ol ko
* X
D. (aaa) & Aol o

=. /None of the above




Specifying an automaton
({a1,02,93}, {a,b}, 6, q1, ?)

What state(s) should be in F so that the
language of this machine is
{w | ab is a substring of w}?

{92}
B.){q3}
- A . {01,092}

} 4 é b @ [E) fqdlo’gf}know.




e v\ eneil
Specifying an automaton \f
?
({a1.02,93}, {a.,b}, 0,1, 7)) What state(s) should be in F sg/that the
Q)L b language of this machine is
R O~ { w | b's never occur after @s in w}?
B. 331 %\/1 e\%\jbﬁv\vj
: - 20 (C){aL.q2}
A A D. {91,093}
} a @ b @ E. | don't know.
Fnd ™t an



Building DFA /\

Define a DFA which recognizes the given language L.

or

Prove that the (given) language L is regular.



Building DFA

/\

Example
o S
Define a DFA which recognizes % )
L {w]|w has at least 2-a's} SN >

w

X OQ)L: - \.
Q o (\7 @ | PO




Building DFA

Example
Define a DFA which recognizes
{w|w has at most 2 a's}

/\




Building DFA

Remember

/\

States are our only (computer) memory.

Design and pick states with specific roles / tasks in mind.

"Have not seen any of desired pattern yet"
"Trap state”



For next time

Finish Individual Homework O due Saturday
Review quiz 1 due Sunday (for credit)
Read Individual Homework 1 due Tuesday

Pre class-reading for Wednesday:
Theorem 1.25, Theorem 1.26



