
HWI P2 is graded
GPS 3 due Mon 9th HW 3 due Tue 10th
Do Zone 1 of GPS 4 before HW 3

recommended
Strings with

00 or 11

Nondeterministic finite state automata
NFAsAccept it 21 sequence of

transitions that go to an accept



NFA
input alphabet E

arbitratrysimie set of States Q
transition function g power

set of Q

S Q X Σ 2

startstate stQ

accepting states A E Q

extended transition function P Qx 8
q if W 6 20

8 q w Ksca a
8 x is w ax



Accept if 8 s w 1A 0

W 01101001



Extensions

Multiplestartstates
Same language

Formally still
E Q 8,5 A

SEQ start state
Accept it Y.gs s w n A 0

Not more powerful



add a new state 5

copy all transitions out of S
to leave 5

add 5 to A iff Ans 0
5 is the start state

etransitions Optional
free steps along

E transitions

They don't consume

symbols off
e reach s s d a

W



Transition function is now

8 Qx EU 3 29
a reach q all states reachable

TQ from q along or more

E transitions
E reach p it w 6

5 p w U U 5 1 1 is wax
ree reach p qeS r a

Accept is 8 s w nA 0



No more powerful
Given NFA M Q S S A with

E transitions

Build NFA M Q S S A without
E transitions sit M M

8 p
a U

GEE reach p

8 8 a

A p
a reach p nA 0

071 0



DFA IÑNFAÉ rgatari
NFA M Q S s A

Make DFA M Q 8 s A

Q 2 P Q powerset
PEQ

8 P a Yp S qa
constructions

5

A PE Q P nA 0





Thompson's algorithm
show any regular language has an

NFA with E transitions with

one start state

one accept state sit s t

Given regular expression A

will get the NFA depict as

0 0
w



Suppose we have regular expression R
If R 0

If R E 06
IS R wed 92 an

040403 508
If R AB

0707050



If R A
BOT

a

41 TO

boat

w



R AP

Ex 10 1 0




