Practical series3(solution)

Exercisel

Pumpinglemma [f A is a reqular language, then there is a number p (the pumping length)
where if s is any string in A of length at least p, then s may be divided into three pieces,
& = xyz, satisfying the following conditions:

1. Vi = 0,22 € A,
2 |y|>0,and

3. |zy |< p.

In other words, any sufficiently long string in L can be broken down into three parts
such that any number of repetitions(concatenation) of the middle part (pumping the
middle part) will still yield inastring in L.
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File Help
| Select a Pumping Lemma |
First choose who makes the first move,
Y @ﬁ ) Computer goes first
Then select a lemma.

L={d"t":n>0} o | Select
L= {w € {a,5)* : m () <, ) [ seteet |
L= w € {a. B}¥) Select
L={@h)'d :n>kk=0 Select
L= n> 0, k> 0 select
L=1d"0'd :n>51>3. k<D select
L=1{d":nis even} Select
L={a"" : nis odd or k is even.} select
L = {bba(ba)"d™ ™} select
L={5"w:w € {a, B} 2n_(w)=3n, ()} Select
L={Bw:w € {a, B}*, (2n_ (%) + Sn, (w)) mod 3 = 0} select
= |
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File Help

rSeIectaPumping Lemma |’Punq:|‘ng Lemma |

L= {unb" : n = 0} Regular Pumping Lemma

Objective; Find a valid partition that can be pumped.

|Clearml | Explain

1. Please select a value for min Box 1 and press "Enter”.

[30
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Please enter a positive integer in range [4, 18] for best resulis.

.4 o &

File Help

f Select a Pumping Lemma |’ Pumping Lemma |

L=1{a"p": n= 0! Regular Pumping Lemma

Objective: Find a valid partition that can be pumped.

|C;IearM | Explain

1. Please select a value for m in Box 1 and press "Enter”.

E| g —

2.1 have selected w such that |w| >=m. It is displayed in Box 2.

aaaaabbbbb

3. Select decomposition of w into xyz.

X % 0
(A
¥ Iyl: 0
C’ |
e lz}:
a |a la la a b b b b b

'

Condition violated: [y| =0
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File Help x|
r Select a Pumping Lemma r Pumping Lemma |
L={a“§”:uaﬂ}ReglﬂarPumpingLemma §
Objective: Find a valid partition that can be pumped.
| Clear All | Explain
1. Please select a value for m in Box 1 and press "Enter”.
5 |
2.1 have selected w such that [w| >=m. It is displayed in Box 2.
aaaaabbbbb
3. Select decomposition of w into xyz.
xa Il 1
y:aa ¥l 2
Z: aabbbbb kT
a la la la la [ o b b o |

Click "5et xyz" to set decomposition.




File Help

f Select a Pumping Lemma |/ Pumping Lemma |

L= {a"b" : i = 0} Regular Pumping Lemma M
Objective: Find a valid partition that can be pumped.

| Clear All | Explain l't[)’AttEI::lpts: -

43T I ]

-
14444 T A T3 -1 3

1. Please select a value for m in Box 1 and press "Enter".
E

2.1 have selected w such that |w| == m. It is displayed in Box 2. |
aaaaabbbbb

3. Select decomposition of w into xyz.
xa

IxJ: 1 '
- ki
. o) :
z: aabbbbb l2: 7 T
a la la |a la b b |b b b |

4.1 have selected i to give a contradition. It is displayed in Box 4.
i 2 pumped string; aaaaaaabbbbb

5. Animation
X VY z
Ww = a aa aabbbbb

x}'lz = a?bj = aaaaaaabbbbb 1s NOT m the language. Please fry agam.

| Step | Restart

e e aaa— S —
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2. | have selected w such that |w| >=m. It is displayed in Box 2.
aaaaabbbbb

3. Select decomposition of w into xyz.
X:a

|l 1
I [} 1
¥. 33 Iyl: 2
I [}
Z. aabbbbb lz}: 7
a |a |a |a la |b |b b |b |b |

4. | have selected i to give a contradition. It is displayed in Box 4.
ir 2 pumped string: aaaaaaabbbbb

5. Animation
X ¥y =
Ww = a aa aabbbbb

aaaaaaabbbbb

<

I_}'EZ = cz-J| bj = aaaaaaabbbbb is NOT in the langnage. Please try again.

Step Restart

|

<]

See also
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File Help

r Select a Pumping Lemma r Pumping Lemma |

Objective: Find a valid partition that can be pumped.

VLY TXCICONrey.

L= {a"b" : n = 0} Regular Pumping Lemma

‘ Clear All | Explain

1: X =a; Y = aa; Z=aabbbbb; I = 2; Failed

1. Please select a value for m in Box 1 and press "Enter™.

5 A

2.1 have selected w such that [w| >=m. It is displayed in Box 2.

aaaaabbbbb

3. Select decomposition of w into xyz.

X a |x: 1

y: aa Iyl: 2

| o st |
Z. 3aabbbbb |z 7

a la la a la lo b lo lo o |

4, | have selected i to give a contradition. It is displayed in Box 4.
i 2 pumped string: aaaaaaabbbbb




Remark:

* You may do few attempts, by changing the value of m, by pressing Clear All
button.

o After afew attempts, you may notice that you never win,

Now return the home screen and select Computer Goes first.
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File Help IE‘

fSeIecta Pumping Lemma rPumping Lemma |

L= {a"b" : n = 0} Regular Pumping Lemma B
Objective: Prevent the computer from finding a valid partition.

‘ Clear All | Explain | My Attempts:

A- ®F me AT manisis- T 1dn- T - T man
1.1 have selected a value for m, displayed below.
G

P, P@a possible value for w and press "Enter™.
|aaaah b
3. 1 have decomposed w into the following... @
X=a; Y=aaabb; Z=bb

a possible value foriand press "Enter”.
| pumped string: aaaabbaaabbbb

E

5. Animation
X ¥ z

Ww = a aaabb bb

aaaabbaaabb

o L O\ U

2= a"57a b = azaabbaaabbib is NOT in the language. YOU WIN! | step | Restart




Remark

You’ve won, because the computer could not choose a valid decomposition, and
never reach avalid decomposition as proved in our course.

And we know that {a"b™,n € N} is acontext-free language(type2).

Exercise?
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File Convert Help
Editor

=

Edi regular expression below:

(a+b)

[ Input Field Text Size (For optimiztion, adjust the size of this window after resizing the text ﬁelcl}“
™
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|Edit the regular expression below:

(a+b)
[ Input Field Text Size (For optimiztion, adjust the size of this window after resizing the text ﬁeld}“
1
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File Convert Help E

[ Editor_|” Convert RE fo NFA |

Welcome to the converter.
1 more resolutions needed.

3 | ﬁ"j.;| |DoSlen||DoAll| Export

’@ ﬂ Succesive pressing

| »
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File Convert Help [x]

[ Editor | Convert RE to NFA |

The automaton is complete.
"Export” will put it in a new window.

[«]

[




File Convert Help

[ Editor | Convert RE to NFA |

The automaton is complete.
“Export” will put it in a new window.

E Do Step | Do All | Export

4|

[mltomaton Size
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File Input Test View Convert Help

Editor

[»

1]

[4]

[
"Automaton Size

Repeat the same steps for the other regular expressions.
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Thanks.



