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Assignment #2: Question 1

0 Use JFLAP to construct the transition graph for the DFA
that accepts all strings (and only those strings) on the
alphabet {a, b, c} that have an odd number of a’s.

| NON JFLAP : (Q1.jff)
File Input Test View Convert Help b 4

ZINl Multiple Run

Table Text Size

Input Result

a Accept
ab Accept
abc Accept
abaab Accept
bcchc Reject

baccaab Accept
accbbaaba Reject

\ Load Inputs | Run Inputs | Clear @ Enter Lambda @ View Trace
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Assignment #2: Question 2

0 Use JFLAP to construct the transition graph for the DFA
that accepts all strings (and only those strings) on the
alphabet {a, b, c} that have the symbols in alphabetical

Orde r' File Input Test View Convert Help X
Edit

Table Text Size

Input Result

a Accept

b Accept

C Accept

ab Accept

ac Accept

bc Accept

aach Reject

bca Reject

aaabbbccca Reject

bbccch Reject

aabbbbcc Accept

Load Inputs | Run Inputs | Clear ' Enter Lambda | View Trace
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Assignment #2: Question 3

0 Describe in words the strings that the following DFA
accepts and demonstrate your answer with some
sample strings.

All strings that contain an even number of O’s
or an even number of 1's.

[ ) [ ) JFLAP : (Q3.jff)
File Input Test View Convert Help X
LTI MultipleRunY
Table Text S
IIIII Result
0 Reject
1 Reject
01 Reject
10 Reject
00 Accept
11 Accept
0011 Accept
101010 Reject
1010101 Reject
11100100001100 Accept
| [
|| Load Inputs | Run Inputs | Clear | Enter Lambda | View Trace
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Assignment #2: Question 4

0 Describe in words the strings that the following DFA
accepts and demonstrate your answer with some

sample strings.

All strings that contain either two consecutive O’s
or two consecutive 1's.

[ JON ) JFLAP : (Q4.jff)
File Input Test View Convert Help X

Table Text S

||||| Result

0 Reject
1 Reject
01 Reject
10 Reject
0011 Accept
10101100 Accept
101010001 Accept

00011000101 Accept
01010101010101 Reject

I

Load Inputs | Run Inputs | Clear | Enter Lambda | View Trace
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Assignment #2: Question 5

0 Describe in words the strings that the following NFA
accepts and demonstrate your answer with some
sample strings.

All strings that contain all 1's or end with a 0.

[ NON ) JFLAP : (Q5.jff)
File Input Test View Convert Help X

Table Text Size

Input Result

0 Accept
1 Accept
01 Reject
10 Accept
0011 Reject
10101100 Accept
101010001 Reject
000111 Reject
111111 Accept

\ Load Inputs | Run Inputs | Clear | Enter Lambda | View Trace
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Assignment #2: Question 6

[ NON ] JFLAP : (Q6.jff)
File Input Test View Convert Help

Table Text Size

Input Result

0 Accept
1 Accept
01 Reject
10 Accept
0011 Reject
10101100 Accept
101010001 Reject
000111 Reject
111111 Accept

H Load Inputs | Run Inputs | Clear | Enter Lambda | View Trace

O NFA start state g, has /-transitions to states ¢, and ¢,,
so label the DFA start state {g,, ¢, ¢, }-
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Assignment #2: Question 6, cont’'d

00 JFLAP : (Q6.jff)
File Input Test View Convert Help X

ZI Mitiple Run |

° 1 Accept

} q0 01 Reject
10 Accept
0011 Reject

N\ S 10101100 Accept

A 101010001 Reject

000111 Reject

@ 111111 Accept

O NFA: 5(QO9 O) - ¢ and 5(Q19 0) - ¢ and 5(Q29 O) - {Q29 Q3}9 SO
DFA (190> 41 421> 0) = {42, q5} - | Perform the union.

0 NFA:d(qy 1) = {go} and d(q,, 1) = ¢ and d(q,, 1) = {9},
so DFA 6(1q0. 91. 95}, 1) = 140, 95} -
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Assignment #2: Question 6, cont’'d

00 JFLAP : (Q6.jff)
File Input Test View Convert Help

Editor W
able

o  fwpur " Resul
N 0 Accept
o 1 Accept
} q0 01 Reject
10 Accept
0011 Reject
X 10101100 Accept
101010001 Reject
000111 Reject
111111 Accept

0 NFA: (g, 0) = ¢ and d(q,, 0) = {g,, g5},
so DFA 6({q, 9,1, 0) = 19, q5}-

0 NFA: (g, 1) = {q,} and o(g,, 1) = {g,},
so DFA o({q¢, 951, 1) = 1490, q- -
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Assignment #2: Question 6, cont’'d

[ ] [ ] JFLAP : (Q6.jff)

File Input Test View Convert Help X
CICIg Multiple Run')
able

nnnnnnnnnnn

0 Accept
1 Accept
01 Reject
10 Accept
0011 Reject
10101100 Accept
101010001 Reject
000111 Reject
111111 Accept

0 NFA: d(q,, 0) = {g,, g5} and d(g3, 0) = ¢,
so DFA (195, g5}, 0) = 195, g3} -

0 NFA: (g, 1) = {q,} and d(g;, 1) = ¢,
so DFA ({9, ¢51, 1) = {q,}-
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Assignment #2: Question 6, cont’'d

00 JFLAP : (Q6.jff)
File Input Test View Convert Help X

I Multiple Run |

Table Text Size

Input Result
0 Accept
1 Accept
01 Reject
10 Accept
2 0011 Reject
0 10101100 Accept

1
: ' 101010001 Reject
000111 Reject
@ 111111 Accept

H Load Inputs | Run Inputs | Clear | Enter Lambda | View Trace

0 NFA:d(q,, 0) = {q,, g5} 0 DFA 6({q,}, 0) = {q,. 95
0 NFA:d(q,, 1)={q,} so DFAd({q,}, 1) = {g,}.
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Assignment #2: Question 6, cont’'d

[ ] [ ] JFLAP : (Q6.jff)
1 File Input Test View Convert Help X
LT Multiple Run |
A Table Text Size
0 Input Result
N 0 Accept
N 0 1 Accept
q0 01 Reject
10 Accept
0011 Reject
{ S 10101100 Accept
/1\ 101010001 Reject
A 000111 Reject
@ 111111 Accept

H Load Inputs | Run Inputs | Clear | Enter Lambda | View Trace

O Since NFA g,and g; are final states,
DFA {90, 9, 9>}, {90, 9,}, @and {g,, ¢;} must be final states.
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Assignment #2: Question 7

O Construct the NFA where £ = {0, 1}, 0 |1
q, 1S the starting state, and ¢, isthe  [%]% 4| %

final state. il %@ |9
[ JoN | JFLAP : (Q7.jff) 92 QI 92
File Input Test View Convert Help X
LIUM Multiple Run |

Table Text Size

Input Result

0 Reject

1 Accept

01 Accept

10 Reject

0011 Accept

10101100 Accept

101010001 Reject

000111 Accept

111111 Accept

Load Inputs | Run Inputs | Clear | Enter Lambda | View Trace
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Assignment #2: Question 8

@® [ ] JFLAP : (Q8.jff)
File Input Test View Convert Help X

Table Text Size

Input Result

0 Reject
1 Accept
01 Accept
10 Reject
0011 Accept
10101100 Accept
101010001 Reject
000111 Accept
111111 Accept

||| Load Inputs | Run Inputs | Clear | Enter Lambda | View Trace

O NFA: start state ¢,, so DFA start state {¢,}
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Assignment #2: Question 8, cont’'d

O [ ] JFLAP : (Q8.jff)
File Input Test View Convert Help X
Table Text Size
0 Reject
1 Accept
01 Accept
10 Reject
0011 Accept
10101100 Accept
101010001 Reject
000111 Accept
111111 Accept
||| Load Inputs | Run Inputs | Clear | Enter Lambda | View Trace
O NFA: d(qy, 0) = {g0, 9,1, S0 DFA 6(1g,}, 0) = {490, 9}
O NFA:d(qy, 1) = {g,}, s0 DFA 6(1q,}, 1) = 1g,}
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Assignment #2: Question 8, cont’'d

@® [ ] JFLAP : (Q8.jff)
File Input Test View Convert Help

LU0 Multiple Run |
Table Text Size
1
0 Input Result
A 0 Reject
0 1 Accept
a0 01 Accept
10 Reject
0 0011 Accept
1 1 10101100 Accept
/\ N 101010001 Reject
0 | 000111 Accept
@ '\O—/ @ 111111 Accept

||| Load Inputs | Run Inputs | Clear | Enter Lambda | View Trace

0 NDA: d(q,, 0) = {q,}, so DFA 6(1g,}, 0) = {g,}
0 NDA:d(q,, 1) = {q,}, so DFA 6(1g,}, 1) = {g,}
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Assignment #2: Question 8, cont’'d

@® [ ] JFLAP : (Q8.jff)
File Input Test View Convert Help

LU0 Multiple Run |
Table Text Size
1
0 Input Result
A 0 Reject
0 1 Accept
a0 01 Accept
10 Reject
0 0011 Accept
1 1 10101100 Accept
/\ N 101010001 Reject
0 | 000111 Accept
@ '\O—/ @ 111111 Accept

||| Load Inputs | Run Inputs | Clear | Enter Lambda | View Trace

0 NDA: d(q,, 0) = {g,}, so DFA 6(1q,}, 0) = {g,}
0 NDA:d(q,, 1) =1{q,}, so DFA({q,}, 1) = {q,}
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Assignment #2: Question 8, cont’'d

@® e  JLAP : (Q8.jff)
File Input Test View Convert Help

||||| Result

0 Reject
1 Accept
01 Accept
10 Reject
0011 Accept
10101100 Accept
101010001 Reject
000111 Accept
111111 Accept

0 NFA: (g, 0) = {9, ¢,} and d(q;, 0) = {g,},
so DFA d(1q. q,},0) = {q,, q1.9}

0 NFA:d(qp 1) = {g,} and d(q;, 1) = {q,},
so DFA 6(1g0. 9,5, 1) = {91,92}
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Assignment #2: Question 8, cont’'d

@® e  JLAP : (Q8.jff)
File Input Test View Convert Help

||||| Result

0 Reject

1 Accept
01 Accept
10 Reject

0011 Accept
10101100 Accept
101010001 Reject

000111 Accept
111111 Accept

0 NDA:d(q,, 0) = {g,} and d(q,, 0) = {q, },
s0 DFA 0({g, 9,5, 0) = {9, 9.}

0 NDA:d(g,, 1) = {q,} and d(q,, 1) = {q,},
so DFA 6({q, 9.}, 1) = {4, 9.}
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Assignment #2: Question 8, cont’'d

@® e  JLAP : (Q8.jff)
File Input Test View Convert Help

||||| Result

0 Reject
1 Accept
01 Accept
10 Reject
0011 Accept
10101100 Accept
101010001 Reject
000111 Accept
111111 Accept

o NDA: d(gy, 0) = {q,, ¢,} and d(g;, 0) = {g,} and d(g,, 0) = {q,},
so DFA 6(14¢, 91.9,1> 0) = {490, 4.9}

0 NDA: d(gy, 1) = {g,} and d(q,, 1) = {g,} and d(g,, 1) = {9},
so DFA o({9¢, 9, 4>}, 1) =149, 9>}
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Assignment #2: Question 8, cont’'d

[ ] [ ] JFLAP : (Q8.jff)
File Input Test View Convert Help

Table Text Size

Input Result
0 Reject
0 1 Accept
a0 01 Accept
10 Reject
0 0011 Accept
10101100 Accept
101010001 Reject
000111 Accept
111111 Accept

||| Load Inputs | Run Inputs | Clear | Enter Lambda | View Trace

O NDA final state ¢,,
so DFA final states {q,}, {9, 9.}, and {q.. ¢, ¢,}
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Assignment #2: Question 9

O Construct the DFA where X = {q, b}, a|b
g, 1S the starting state, and ¢, is the 4| 9> | 9>
final state. 9|92 %

qd> |1 93| 43
File Input Test View Convert Help X
ZIZA Multiple Run_ qds | 93 | 91
Table Text Size
Input Result
a Accept
b Accept
ab Reject
ba Reject
aaabb Accept
aabaaabb Accept
bbbb Accept
bbbbb Reject
bbaaaaba Accept
Load Inputs | Run Inputs | Clear | Enter Lambda | View Trace
Computer Science Dept. CS 154: Formal Languages and Computability 22

sanjoséstate  Spring 2016: February 23 © R. Mak

‘‘‘‘‘‘‘‘‘‘



——

Assignment #2: Question 10

[ oK JFLAP : (Q10.jff)

File Input Test View Convert Help X
ST MultipleRuA™)
Table Text Size
|||||||||||
a Accept
b Accept
ab Reject
ba Reject
aaabb Accept
aabaaabb Accept
bbbb Accept
bbbbb Reject
bbaaaaba Accept
I
||| Load Inputs | Run Inputs | Clear | Enter Lam|

O State g,isfinal: [013]2

o From states g,and g,, all strings lead to final state ¢,:
01]3]2

0 No further partitioning is possible.
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Assignment #2: Question 10, cont’d

O [ ] FLAP : (Q10.jff)
File Input Test View Convert Help
55555 | Multiple Run J

Table Tex
|||||||||||
a Accept
b Accept
ab Reject
ba Reject
aaabb Accept
aabaaabb Accept
bbbb Accept
bbbbb Reject
bbaaaaba Accept
I
||| Load Inputs | Run Inputs | Clear | Enter Lam|

o Original: 6(q,, w) = d(q,, w) = g,forall win X
Minimized: 0%({qo, 4,1, W) = {¢,}

o Original: d(¢q;, b) = ¢q,
Minimized: §({g;}, b) = {q,, q,}
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