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Report (1)

[Problem 1] Define a function 7~ as follows:

/

fi=
f.=7_+f_, where />1.

/ /

This sequence (0,1,1,2,35,8,*) is called Fibonacci

sequence. Each number is called Fibonacci number.

Then, the following claim is clearly wrong.
Point the error in the proof.
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(fO:O
s f,=1

Report (1) f = f,_+ T, wherei>1

[Claim] Any Fibonacci number is equal to O.
[Proof] Induction for the index /7 of Fibonacci number 7.

When / =0, by the definition of the sequence, 7,=0.
Hence we have the claim.

Suppose /7 >0. We assume that the claim holds for any
/"= I and consider for f,,. By definition, 7, ,=ft+f.,.
On the other hand, by inductive hypothesis, we have
=0 and 7_,=0. Thus 7,,=0+0=0, which completes the

proof.
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[Correctness of Induction]

1.
2.
3.

Inductive step.

Inductive step.

Basic step] is correct.

has correct hypothesis.

IS correct.
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[Correctness of Induction] ( f,=0

[Basic step] is correct.

f =1

- = ST <
[Inductive step] is correct. RepOrt (1) | fi=f_,+f_,, wherei>1

[Claim] Any Fibonacci number is equal to O.

[Proof] Induction for the index 7 of Fibonacci number 7.

When

by the definition of the sequence, 7,=0.

Hence we have the claim.

Suppose /7 >0. We assume that the claim holds for any
/"= J, and consider for f,,. By definition, £ ,=ft+f.,.
On the other hand, by inductive hypothesis, we have

. Thus 7,,=0+0=0, whiMletes the

proof. [Basic] step needs to show the The correctness of the
correctness of the first two cases. claim for f;,, stands for the
— correctness of two claims
By definition, f,=0, but f,=1. for f,, and f, ;.

Hence the claim does not hold.
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[Correctness of Induction] ( f,=0
[Basic step] is correct. £ 1
=

. 4
[Inductive step] is correct. RepOrt (1) fi=f_,+f_,, wherei>1

[Answer] To show the correctness of the claim for £,
on the inductive step, the proof uses the
correctness of the claim for two cases 7, and 7. _;.

Hence, it is necessary to show the correctness of
the claim for 7, and 7 in the basic step. However, in
the proof, only the correctness for 7, is proved.

In fact, by definition, we have 7=1 and then the claim
is not true for /=1.
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[Problem 2] While an & -NFA has one initial
state, there are no limits for the number of
accepting states. Moreover, there can be a
transition from an accepting state. However,
we can assume that ‘there is one accepting
state’ and ‘there is no transitions from the
accepting state’ without loss of generality.
Prove it why.
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[Problem 2] We can assume that an & -NFA
satisfies ‘there is one accepting state’ and
‘there is no transitions from the accepting
state’ without loss of generality. Prove it why.

[Informal description]

Given & -NFA A, we can construct € -NFA B that
satisfy L(A)=L(B) and the conditions:

v N\
O © O @
5 ol= [
\_ s

This is just ‘description’, not a formal proegof.
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Ezoht- e-NFA A = {QX,85,0 F}IZxtL., €-
NFAB = {Q@".Y,8 g FIZLLTDEIIZEET S:
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F =g} \
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[Problem 2] We can assume that an & —NFA satisfies
‘there is one accepting state’ and ‘there is no
transitions from the accepting state’ without loss of
generality. Prove it why.

[Solution]

For given £€-NFA A = {@ 2,0,9 F }, define an
e-NFA B = {Q7,2,8 ’,q F’} as follows:

@ = QU{q'}
F =g}

o(p,x) forall peQ,xeXU{c}
o(p,x) = { ]

g’ pekF,X=¢

Then L(A)=L(B) and B satisfies two conditions.
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[FI&E3] RI1TEZ BN S c-NFA A=(q.91.9, 95 a4,
{abc, O, q o) ZEITLEELRILEEZZIE
9 HDFAZERE K.

(V&R 1] ECLOSE.R KD D

ECLOSE(q,) ={d,, 0.}
ECLOSE(q,) ={q,}

ECLOSE(q,) ={0,,09,}
ECLOSE(q,) ={0,}
ECLOSE(q,) ={q,} e




[Problem 3] Construct a DFA that accepts the same
language accepted by an & -NFA A=({gy.9,,9,, 35,4,
lab,cl, O, gy, g} given in Figure 1.

[Construction 1] ECLOSE:

ECLOSE (0
ECLOSE(g
ECLOSE(q
ECLOSE(g

ECLOSE (0

[Fig. 1]

0) — {qo , Ch}
1) :{ql}

2):{O
3):{0

4):{O

2103}
3}
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[#8R1] ECLOSE
ECLOSE(q,) ={q,.q,}

ECLOSE(q,) ={a,}
ECLOSE(q,) ={q,.9:}
ECLOSE(q;) ={0,}
ECLOSE(q,) ={q,}

[(#8Rk2] ¥R 9 HDFA%R B=(Q {abd, 0 ', q , Fl&BLE
q = ECLOSKq,) = {qyq]
0 (qy, ,@ = ECLOSK 6 (gy,@) U ECLOSK 6 (q,,a) E
= ECLOSKE g,) U ECLOSK q,) =1q,, 9, a)
8’ (g ,b) = ECLOSK 8 (q,,0)) U ECLOSE 8 (q,,b) = {g} <= % |
§'(q, ,c) = ECLOSK 6 (g,c)) U ECLOSK 6 (g,0) ={}= ¢
N




[Construction 1] ECLOSE
ECLOSE(CO) :{CIO’Ch}

ECLOSE(q,) ={a,}
ECLOSE(q,) ={q,.9:}
ECLOSE(q;) ={0,}
ECLOSE(q,) ={q,}

[Construction 2] Let B=(Q, {ab,c,d °, q°, F] be the DFA. Then
q = ECLOSKq,) = {qyq]
0 (qy, ,a@ = ECLOSK 6 (gy,@) U ECLOSK 6 (q,,a) ,
= ECLOSK q,) U ECLOSKq,) =1q,, @, qi E
6’ (g, .b) = ECLOSH &8 (qy,b)) U ECLOSK & (q,,b)) = (g} a,

— 7
8’ (qy ,0) = ECLOSK & (gy,0)) U ECLOSE 6 (g,,0) ={}= ¢

s




(¥&m 1] ECLOSE
ECLOSE(q,) =1{q,

O}

ECLOSE(q,) ={a;}

ECLOSE(q,) ={q,

03

ECLOSE(,) ={d,}
ECLOSE(q,) ={d.}

[ Rk2] kI BDFAZ B=(Q. {abd. S, q,, Fltu

o ={a,a 9}

0'(q . a=1q, q }ﬂ
— N |

6’(q1,,b):{C72, 573}
0 (¢ .00={l=¢

573’:¢

ds

qo’:{qo’ ql}
q, = { d1: oy A3 }
g, = {q3}
J; = o)

QQ’ :{Q3}
6,<C72,,3):{

0'(q, b)) =1}=
0'(q ,0=1=

5 (g, .= 08" (g H=0"(g).)=0= ¢

}4: de

¢
¢

N

22/27



[Construction 1

ECLOSE(c
ECLOSE(c
ECLOSE (0
ECLOSE(c

ECLOSE(c

[Construction 2] Let B= (@, {ab,c, 8 ’, q,", F}be th.

q1’ :{ C71, q2’

0'(q . a=1q, q }ﬂ

6’(q1’,b):{q2, Q3} Os
0 (g, 0=1=¢
573’ = ¢

1 ECLOSE
0) =100, 0}
1) :{Ch}
») =10, G}
3) :{Q3}
4) :{q4}

Q3}

a,

0o ={0o, d1}
={0:, 0, 03}
q," ={as}
d;' = ¢

QQ’ :{Q3}

5 (g =g =] %

0'(q, b)) =1}=
0'(q ,0=1=

5 (g, .= 08" (g H=0"(g).)=0= ¢

¢
¢
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[#8R1] ECLOSE
ECLOSE(q,) ={q,.q,}

ECLOSE(q,) ={0,}
ECLOSE(q,) ={q,,0,}
ECLOSE(q;) ={a,}

ECLOSE(q,) =1d,}

4 0o ={do, A1}
d, = { q_l’ O, O3 }
(HER2) RS BDFA% B=(Q {abd.0 ", g, FIEE % ¥

,<q5,’b):{q2' q3} 6,<C77,,b):{C73} , ’
’ (675’ c)= ¢ S’ (q7’ c) =0 F=1 Du + o 2}4/27

8" (g A=la ) o | (¢ 8= ¢ S
8’ (g, .0)=1{gq] 6 (g .b)= ¢ A5 ={ 0}
0’ (g, ,0=1{gq,l 0’ (g ,0=1{gq,]l

6’ (g5 .a)=1{aq} 6’ (¢, @) =1{q}

)

)



[Construction 1] ECLOSE
ECLOSE(CO) :{CIO’Ch}

ECLOSE(q,) ={0,}
ECLOSE(q,) ={q,,0,}

ECLOSE(q,) ={0,}

Y
ECLOSE(q,) ={a,} Z

[Construction 2] Let B=(Q, {ab,cd. & ’, g, F} be the

0o ={do» a1}
. ={0a;, 9, 05}
d, ={ds}
d;’'= ¢

d, ={d., d, }

0s ={0d, ds }
ds ={d,}

8’ (q ,a)—{q1lﬁ ’ 6’(q6’,a)=¢
0’ (g, .b)=1{q} 0 (g, .b)= ¢
0’ (g, ,0=1{gq,l 0’ (g ,0=1{gq,]l
0 (g5 .a=1gq,} 0 (¢ ,@=1{gq}

6,(675,,[7):{(72703} 6’((77’,1?):{673}

6’ (g ,0= ¢ 5 (¢’ .0 = ¢ F={aq, , g }

’
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[(FERDE

€ -NFA A

7]

L(A=L(B)%&imT=-9DFA B=(q, "¢y } {labd, 6", a . {a, , @ D
qo’: a R ql’: a C q4’:
{do,94} {01,9,,93} b b {9,,94}
C C ‘ a
q, = |
{03} 195,95} ’ do ={do- 41}
b,c 3 “ d, :O{ qlfq;}qg }
d, =19
/ , 33’ - d)s
‘ d5'= 0= Qs = E Ay, q4i
= b ' ds ={0 q
{} ¢ a {q4} C 5q6, — {2q4f
q; ={0a;}




[Diagram of Result]

€ -NFA A
b
DFA B=(q, Alabd, 67, q .1qa,, g D with L(A=L(B)
qo’: a R ql’: a C R q4’:
{do,94} {01,9,,93} b b {9,,94}
C o C ‘ a
g, = |
{03} 195,95} ’ do ={do- 41}
bo N ‘ ' = { Gy, G s}
q, ={ds}
/ ; d; = )
‘ d5'= 0= Qs = E Ay, q4i
=~ b ' ds ={0 q
{} ¢ a {q4} C 5q6, — {2q4f
q; ={0a;}




