CMSC 330: Organization of
Programming Languages

Examples of REs & Finite Automata

Creating Regular Expressions

For all strings of 0°'s and 1's that...
a) Beginin1
— 1{on)*
by End in 1
— o1
c) Contains 00
— {oj1y oo(of1)*

d) Do not contain 00
— (011)*{e]o)

Creating DFA

For all strings of 0°'s and 1's that. ..

a) Beginin 1 c) Contains 00
0,1 1 0,1
C1 :g @E E“ %
1
b) Endin 1 d) Do not contain 00
0 1 1 04
0
0

1
Swap final / non-final states!
O I 4

Describing Regular Expressions

a) ofo))o
— All strings beginning and ending in O
b) ((elo)®)
— Al strings
c) (o) o(o[1)ol)
— Al strings with 0 as third digit from right

Creating NFA

For all strings of 0°'s and 1's that...

a) Beqginin 1 c) Contains 00
0.1 0.1 0,1
:1 g %E :u E
b} En{ni im d) Do not contain 00
- E

-850 0NN

Based on regular expression ,

ForRE(a|b)*

a) Construct NFA )

b) Accept ababbab

751268 753468,751268753468,7534.86,
8751268753468 accopl



ForRE(a|b)*

c¢) Reduce NFA to DFA
— Start = eclosure(7) = {7.5,1,3,8)
- R={{751,328)]
— re R={75138) /i mark DF A state
— mowve ({7,5,1,3.8)], a) ={2)
» 8= poiosure([2)) - [26,8,751.3] & new DFA state
R=Rvw.{268,75.1.73 feddo R
« &=58uw({75138} 3 {26867513])
— move {[7,5,1,3.8], b) = [4)
= 8 =p-closure([d]) - [4,6,8,7,5,1.3 & new DFA stabe
R=R«:{4,68,75.1.73 feddmo R
= &=5uw({7.513.8) b, {4,66.7.5.1.3])

ForRE (a|b)*

ForRE(a|b)*

= H = H T15'1113|E}1 {21513I?51113} {41'E'-|B|?|5113]}
— r«R={46.875.173] i mark DF A stabe
— move ([46,8,75.1.3), a) ={2]

» 8 =p-closure[2}) - (26.8,7.5,1.3) & exisling DFA state

= d=du({4,667.51.3, a8 (268.751.3)
— move ({46,2875.1.3), b) = {4]

- @ =e-chosurei[4)) - [4.6,8,7,5,1,3] & existing DFA state

= §=5u (4687513 b, [4.6,8.751,3])

— R={{7.5.1,38).{2,6.8.7.5.1.3}, (46,875,1.3}}
E HJMEI'EUTI'H-EIMHHTEEDJF“I-EEE

— F,={[75.1,38) [268751.3), (4687513
- Sincedc F,

ForRE(a|b)*

— R={{75.1.38].{26.8.7.5.1,3}, [46,87,51,3]]

- r: R={26,8.75,1,3]
— move {{2.6.87 51,3}, a) ={2}
= 8= e-cosura(2}) = (2,6,8,7,5,1,3}

if mark DFA state

i existing DFA state

»  E=5w{[26,8.75.1,.3), 2, [2.687.51.3))

~ move ({2,6,87,5,1,3], b) = [4)
. 8= p-closuraij4}} = [4,6,8,7.5.1.3}

i existing DFA siate

- &= 51s(|26.8,7,51.3), b, [4,6,8,7.51.3})

ForRE (a|b)*

— NFA to DFA reduction pictorial

ii

— Resulting DFA

¥ ={ab]

R={{751238], {268,7,51,3], [46.8.7,5,1,3]]
Iy ={7.5,1,3.8]
Fy=[{7.5.1,3,8), {2.6,875.,1,3], {4.6.8,7,5.1.3}}
&={ ([75.1.3.8], a, {2.6.8.7,5.1,3)).
({7,5.1,3,8}, b, {4.6.8,7,5.1.3}),
({2,6.8,7.,5,1,3], a, {2,6,8,7,5,1,3}),
({2,6.8.7.5,1,3). b, {4,6,8.7.5.1,3}),
({46.8,7.51,3), a, {26875,1,3}),
({4,6.8.7.5,1,3). b, {46,8.75.1.3}) ]

ForRE(a|b)*

d) Minimize DFA
— Initial partitions

- Accept - [1,2,3] -+ P1

- Reject -+ @

— Spiit partition?

= moved1,a]
= move2,a)
= move|3,a)
= move1,b)
= move2,b)
= move(3,b)

Mot required, minimization done

P

- P1
P11
P11
« IP1
- P1




For RE (a* | b* )*

a) Construct NFA

by Accept ababbab
11,9.3.1,2.4,10,12,11,9.7,5,6,8.10,12,11,9,.3,1,.2. 4 10,12__.

TNET T il

For RE (a* | b* )*
d) Minimize DFA

— Initial partitions

- Accapt - [1,2.3} - P1

- Raject . @ s
— Split partition?

»  mave(la) - P

Mot required,
minimization done
e) Compare 2 minimized DFAs
— ldentical up to state names!

ST T ik

For RE (a* | b* )*

c) Reduce NFA to DFA

Start = e-closura(1)
={11,9.3,1,47.5.8,10,12)
R={{119..12}}

re B={11,9...12}]
mova ({11,9...12},a)=2
- eCIOSWE{[2}} - [2,11,9...12}
mova ({11,9,....12], b} =6
- e-closwrei[g}} - [6,11,9...12}

MFA to DFA reduction pictorial



