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Report (2)

[PrOblem 1] Let /4 be an & _NFA <{q07q1!q27q3!q4}7
0,1}, O, q, 1@, @b given in Fig. 1. Give a
regular expression that generates L(A).

0,1
, 4
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[Fig. 1]
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[Problem 1] Let A be an & -NFA (g,,4,.9, 5,4}, {0,1},
0, q 1@, gl given in Fig. 1. Give a regular
expression that generates L(A).

1

[Preliminary] Make A to ‘one accepting state’, ‘no

1

transitions from the accepting state’, and ‘no
redundant states.’
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[Problem 1] Let A be an & -NFA (g,,4,.9, 5,4}, {0,1},
0, q 1@, gl given in Fig. 1. Give a regular
expression that generates L(A).

[T1] Remove multiple edges.
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[Problem 1] Let A be an & -NFA (g,,4,.9, 5,4}, {0,1},
0, q 1@, gl given in Fig. 1. Give a regular
expression that generates L(A).

[T2] Remove loops.
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[Problem 1] Let A be an & -NFA (g,,4,.9, 5,4}, {0,1},
0, q 1@, gl given in Fig. 1. Give a regular
expression that generates L(A).

[T3] Remove a node except initial/accepting states.




[[7E1] R1TEHEZ5ND e-NFA A=Uq,9,.9, 950

{0,1}, &, Qo {C/2 04})75\'_" Hg HEELRILEETXE
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([T11[T2])[T3]M#&EY R L

(0+1)*00

IL
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[Problem 1] Let A be an & -NFA (g,,4,.9, 5,4}, {0,1},
0, q 1@, gl given in Fig. 1. Give a regular
expression that generates L(A).

Repeat ([T1],[T2])[T3]- (0+1)*00

(0+1)*00 ‘
—
@
(0+1)*11
(0+1)*1 ‘ ‘ ﬁ

(0+1)*00(0+1)*

S
. (0+1)*

(0+1)*11 13/27

(0+1)*00(0+1)*

q__Dp-

(0+1)*11(0+1)*
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(0+1)*00(0+1)*+(0+1)*11(0+1)*
T =T ©

(0+1)*11(0+1)*
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[Problem 1] Let A be an & -NFA (g,,4,.9, 5,4}, {0,1},
0, q 1@, gl given in Fig. 1. Give a regular
expression that generates L(A).

Resultant regular
[T1 ] expression
(0+1)*00(0+1)*
(0+1)*00(0+1)*+(0+1)*11(0+1)*
T P=C O

(0+1)*11(0+1)*
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[[B17E2] 2 ={abl LD EFELEZRDEOICEDS:
L={w|weZ* whDaDEHELDEIITZELLN
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[ 18 4#HREIZE DU /=& EA]
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[Problem 2] Let L be a language over 2 ={ab}
defined as follows:

L={w| wE XZ* wconsists of the same number of a
and b}

Prove that L is not a regular language.

[Proof based on the pigeon hole principle]

[Proof based on the pumping lemmal]
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[[E%82] 2 ={abl EDEELZRDELIICEDS:
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[Problem 2] Let L be a language defined as follows:

L={w| wE Z* wconsists of the same number of a and 5]}

Prove that L is not a regular language.

[Proof based on the pigeon hole principle]
Suppose that L is regular. Then there is a DFA A that accepts L.
Let 17 be the number of states in A and m an integer with m=n.

Then, by the pigeon hole principle, there are two distinct integers
/ and j (0<KK/=m) such that A becomes the same state g after
reading a ' and a-.

Hence, when we give two distinct inputs
w=am b"

w' = g\
to A A has to transit to the same state. However, we have

wE& [l and w'¢L, which is a contradiction. Hence L is not
regular. 1o/t



[[E%82] 2 ={abl EDEELZRDELIICEDS:
L={w|weZ* whDaDELELDEIITZFLLY
CDEZT LIFXERIEEBTHEWEZFIIAE K,

[ 1ErEZ FAL N =5EBA]

IMNIEBIEZBETHSIERETHE REMBELIYLUTZ®H-9E
D FEHETS: IW=n wel ZEiFEE=TEBEDOXXFEIIELT
DXEFHx vy, zICRERTED. () yZe ) |xU=n @3)
xyz€ [(k=0),

wea'baEZ25H, 5 wel &Y, RIEEMEMNEIIL., EEED x
y % x=a y=a EET5H,LI=M2T k0 EBITIX., 27 €L,
i<n &Y, FfF. LEEMN>TLIZIERAITIEAELY,
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[Problem 2] Let L be a language defined as follows:

L={w| wE Z* wconsists of the same number of a and 5}

Prove that L is not a regular language.

[Proof based on the pumping lemma]

Suppose that L is regular. Then, by the pumping lemma, there is
a constant n such that: any we&Ll with |M{=n can be
decomposed to three strings x, y, z with (1) yZ € (2) |[xA=n
(3) xy/z€ L(k=0),

Let w=a’p". Then, since w& L, we have the pumping lemma, and
the strings x and y satisfy x=& and y=a for some ,>0. Hence,
letting A&=0, we have ab’€ L with /<n, which is a contradiction.
Therefore, L is not regular.
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[R1%83] K2TE A5 DFA A=(qy, g, ", g} (0,1},
0, q oy q) DIREHMZTHR/IMEE Ko AlIXEAL
SaaREITHD,

[[X2]
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[Problem 3] Minimize the DFA A,=(1q,, ¢, **, g}, 10,1},
O, Gy 1gs g in Fig. 2. Also, describe the language
accepted by A,.

[Fig. 2]
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[Fﬂﬁﬁcﬂ 5‘(2—6526*{'6 DFA /43:({00, dy, "
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[Problem 3] Minimize the DFA A,=(lq,, g, "

y 579}, {0,1},

O, Gy 1 qb) in Fig. 2. Also, describe the language

accepted by A,.
[Fig. 2]
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Equivalent state sets:

{QQ, 678},{673, C79},{C74; s q6}
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[R1%83] K2TE A5 DFA A=(qy, g, ", g} (0,1},
0, q oy q) DIREHMZTHR/IMEE Ko AlIXEAL
SaaREITHD,

[[X2]
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1

BB AR A o LAY w| w1%100,000,010D
WI N TIEFE S wE ]

{QQ, C73},{C73’ C79},{C74; s %}



[Problem 3] Minimize the DFA A,=(1q,, ¢, **, g}, 10,1},
O, Gy 1gs g in Fig. 2. Also, describe the language
accepted by A,.

[Fig. 2]

By above minimized DFA,

L(A)= w | w starts with 100,
000, or 010}

Equivalent state sets: ©

{QQ, C73},{C73’ C79},{C74; s %}
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