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Report (1)
[Problem 1] Define a function 7 as follows:
0
fit

f.=f_+f._, where />1.
This sequence (0,1,1,2,358,:*) 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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f,=0

0

=t
Report (1) f,=f_+ f_,, wherei>1

[Claim] Any Fibonacci number is equal to 0.

[Proof] Induction for the index / 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£,,=ftf,.
On the other hand, by inductive hypothesis, we have

7=0 and 7.,=0. Thus £,;=0+0=0, which completes the
proof.
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Report (1)

[Correctness of Induction]
1. [Basic step] is correct.
2. [Inductive step] has correct hypothesis.

3. [Inductive step] is correct.
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[Correctness of Induction] f[, =@
[Basic step] is correct.

[Inductive step] has correct hyp X
[Inductive step] is correct. (Réport (1) f = f,+ f_,, wherei>]]

[Claim] Any Fibonacci number is equal to 0.
[Proof] Induction for the index / of Fibonacci number £.

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, £, ,=ftf,.
On the other hand, by inductive hypothesis, we have
=0 and f.,=0. Thus £,;=0+0=0, which letes the

The correctness of the

claim for f;,; stands for the

correctness of two claims
for f, and f, ;.

prOOf- [Basic] step needs to show the
correctness of the first two cases.

Bydeflnmonf =0, but f,=1.
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EHRT YT REMYIELL
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[Correctness of Induction] fo =0
[Basic step] is correct.

[Inductive step] has correct hypd .
[Inductive step] is correct. Réport (1) f =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 £ and £,_;.
Hence, it is necessary to show the correctness of
the claim for f; and £ in the basic step. However, in
the proof, only the correctness for f; is proved.

In fact, by definition, we have =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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[IRE2] € -NFAICTZIBIRE(X—DTHSITZ
BRKENLDEB(TEIEVLSHIPRZEMAZ T
I—RMEEEDOREL, TG EH. R
IZRE,
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5zboht- e-NFAALRIUEEEZZET S,
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K CNITEBMGHATHOT,
BRBITRUEC LIS EALED,

[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:

o ©
= _go)=

* This is just ‘description’, not a formal progf.

[RRE2] €-NFAICTRZIBRET—DOTHD I ZEIKE
NoDBBIFLELIEVSHIRZEMZ TH— & HEE K
HiEL, FhiFEE,. ERXMITTE,

[fRZ51]

Hzont- e-NFAA = {QX,8,9 FYIZRIL., €-
NFA B = {Q",2,8 ', FIELLTDLIIZEERT S:

@ = QU{qd'}
FrEE 5(p,x) TRTD peQ,xezU{e}
5(p.x) =
q' peF,x=¢

CDEE L(A=LB) T BIF2DD&IBREH-T .
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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 = {@ X,8,g9 F define an
e-NFA B = {Q’,2,8 ’,q F’} as follows:

@ =QUlq}
F=q}
5(p,x) forall peQ,xeXU{e}
o(p, )f{
q' peF,x=¢

Then L(A)=L(B) and B satisfies two conditions.
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[[&E3] M1 TEAbN B e-NFA A(a.a,.9.9
{abd, &, q, [q4])b\ﬁiﬂé'ézsétﬂb§§ rRE
I HDFAZERE &

ECLOSE(qo) ={qovq1}

ECLOSE(q,) ={a.}

ECLOSE(q,) ={d,. 9}

ECLOSE(q;) ={a,}

ECLOSE(q,) ={a,} 18027




[Problem 3] Construct a DFA that accepts the same
language accepted by an & -NFA A=({qy,q:. 9,059},

{abcl, 8, g L)) given in Figure 1.
[Fig. 1]

ECLOSE(q,) ={dy, 4.}

ECLOSE(q,) ={a.}

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

ECLOSE(q;) ={a,}

ECLOSE(q,) ={q,} e

[#m1] ECLOSE
ECLOSE(qo) :{qox q1}
ECLOSE(q,) ={a.}
ECLOSE(qz) :{qzvqa}
ECLOSE(q;) = {05}
ECLOSE(q,) ={a.}

[#8m2] #A 3 5DFAZ B=(Q {abd 0 ', g FlEE<E.
G = ECLOSEqy) = {gy.q,}
8’ (q, .a) = ECLOSK 6 (gp,a) U ECLOSK 6 (g,,2)) n
= ECLOSKq,) U ECLOSEq) ={a;, @, @)}
8’ (q ,b) = ECLOSE 8 (gy0)) U ECLOSK & (qy,b)) = {qsl% 9
8’ (g ,c) = ECLOSK 6 (gy¢)) U ECLOSE & (g,0) ={1= ¢

[Construction 1] ECLOSE
ECLOSE(q,) ={0,. 4.}
ECLOSE(q,) ={a,}
ECLOSE(q,) ={a,.q;}
ECLOSE(q;) ={a:}
ECLOSE(q,) ={a,}

[Construction 2] Let B= (@, {ab,d}, &
a = ECLOSEqy) = {aya}
&' (g, ,a) = ECLOSK 8 (qya)) U ECLOSK 8 (g,,2))
= ECLOSKq,) U ECLOSKq) ={a;, @, a3}
8’ (q' b) = ECLOSE & (qo,6) U ECLOSE 8 (q,6) = la} ! o' |
6’ (g ,0) = ECLOSE 8 (gy0)) U ECLOSK 8 (qi,e) ={}= ¢

@, F}be the DFA. Then

E'

[#m1] ECLOSE
ECLOSE(d,) ={q. %}
ECLOSE(q,) ={a.}
ECLOSE(qz) Z{qz ’ qa}
ECLOSE(q,) ={d:}
ECLOSE(q,) ={a.}

% =0 a1}
={0;, 4 03}
a,' ={d3}

(#A2] #R T BDFA% B=(Q {abd 6 ', g, FI& a6

@ =la a a5} % =laq]

8 (a @=a al~ % | 8 A=la) = &
[

8" () D)= g} o | 8 (g H=0=¢
8'(¢)0=1=¢ 6' (g . 0=0=¢
q3'=¢

' (g .a=0"(g) )= 0" (a . 0={=¢
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[Construction 1] ECLOSE
ECLOSE(q,) ={0,. 0.}
ECLOSE(q,) ={a.}
ECLOSE(q,) ={q,.q;}
ECLOSE(q,) ={g:}
ECLOSE(q,) ={a,}

Go={do, a1}
a'= {vqlv Oz G }
[Construction 2] Let B= (@, {ab,d,6 ’, q,’, F}be tl i v-_{%)

= a. g} % =g}

i
8 (g A= a o)~ % | 8 (g A=lgl— & |

8" () B=la e )= o | 8'(q) D=0=0
8' () A=0=¢ 8'(q) =1=0
%’:(b

0'(q),.a=0"(g )=08"(g.0=0=9
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[#rk1] ECLOSE
ECLOSE(d,) ={a,. o}
ECLOSE(q,) ={a,}
ECLOSE(d,) ={9,,9:}
ECLOSE(g,) ={a,}
ECLOSE(q,) ={a.}

Go'={do: du}

gy ={0a5, 4 93 }
(2] AT BDFAR B=(Q (2646 ', g, FIER %13
8" (a2 =1 qm- 8" (q .= ol

8’ (g .b)={ g &' (g )= a6 ={d,}

&' (q ,c)—[q4} &' (g .0={q!

&' (g5 .a=1q) ' (g ={q}
6 (g5 .0)=1{a g5} &' (¢ .0)={ g5}

8' (g 0= ¢ 8 (a).I= ¢ F=la o)
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[Construction 1] ECLOSE
ECLOSE(qo) :{q[)’ql}
ECLOSE(q,) ={a.}
ECLOSE(qz) = {qzx q3}
ECLOSE(q,) ={g:}
ECLOSE(q,) ={a,}

s

[Construction 2] Let B=(Q,{ab,d. 6 ', ¢,

6'((1,,’,‘a)=[q1 8’ (g5.a=¢
1

[#HERDOER]

€-NFA A

"Aa ' D

5= b

Go'={do: a1}
dy' ={dy, Ay, A3}
a4, ={ds}
4G =¢
q, ={d, d.}
G5 = {0z a3}
a5 ={a,}

Q' ={q}

8’ (g .b)=1{q, 8’ (g5 )= @

6'(q) . 0={q} 6’ (g5 .0)=1{aq}

' (g . a={q! MCMPEIES!

8 O=lgal 8¢ H=lg) .
8' (a5 9= 8 (0= 0 Felal o),
[Diagram of Result] a

do'={do» 9}
ay' ={a;, 0 A3 }




