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Proof: Letw be an arbitrary string.

Assume, for every string x such that |x| < |w/|, that x is perfectly cromulent
There are two cases to consider.

* Supposew = &.

Therefore, w is perfectly cromulent.

* Suppose w = ax for some symbol a and string x.

The induction hypothesis implies that x is perfectly cromulent.

Therefore, w is perfectly cromulent.

In both cases, we conclude that w is perfectly cromulent.

O

LANGUAGE = set of strivgsg diphsbrt =

Al bagey strings $D,48% 3% sl staings

gZ &M)-;JC‘/ st boeut blse gl

&

Z_W&fO,Ai* [ :ﬂ:i‘; A W = :H:DQ G WE

70011017

¢ SAKE , FTAN, FTOMUA , CAKES

A,H R/Wow f?vosramg

Ml Rtzon ‘[7'?5’&/"9 =l 0o /ooP

L_“:Z AU‘S [ = AelS :ZX"?’ IK&A 2d 765%
L= ANTS gFmrr,gﬁc@ND,THﬂZ‘Di ofme,wse]
L_ = A\E o _ :¢ — e

e 2 ?

L fe%e| = | = (_ofe
L = =*\L- E £es



Kleene etor/closure

L*_: C.OmC'BtCma{)f'OV\Q o{: Q«m/# gﬂrﬁﬁg T L
= §£54 L Vlel Vlelsl VU lslelel U---
— £e3 U Lel¥

\/\JG_L* V> w=<%_ oc
\/\/-“—)(0\/ Jor some Xe L ond yé‘ LR

$015F = fe, 0L, 010, 010401, .. K
T= L[* alweye i~Fate” ¥ =¥
585* _ 26\5

_

[Ceenés %&JEWI/&AAMSQ Q>
D I

LT% f‘esml'&/-@ L:g

W“’I'll€ - | = é_u\_)% —%f Some wi ZF
bv-a'ncl'lfﬁ Ll = AU eq ’ws AT
W — Sequireiny L =AD ”’3(3“3—5 4,5
— N,{,,b'b’am L= A% e lama 4
€lse

\\

r‘eawlv cn?—ﬁss';a/r = %

O+ 10¥% = £03 U(gﬂ» o %%*)

= €0, 4, 10,400, 4000, 10000, . . 'K




Al'\'/U n’atﬂ’lg Dy and J/s —  veve— OO or i_/L
Good : ,0, 1,10,@,5_@0, Jo1olo, -

©Bad: 0o, 14, 00000 , 41901, 1404104L , -- -

(1+)(01 Y (0e)

Lemma 2.1. The following identities hold for all languages A, B, and C:

(a) AUB =BUA.

(b) (AUB)UC=AU(BUCQC).

(c) DA=AD=0.

(d) {e} *A=A-{e} =A.

(e) (A*B)*C=A+*(B*C).

(f) A« (BUC)=(A*B)U(A*C).

(g) (AUB)*C=(A*C)uU(B-*C).

Lemma 2.2. The following identities hold for every language L:

(@) L*={sfu Ll =T s "= Ui} = (L {e}) = {e U LUE=LY);
(b) Lt =LeL*=L*sL=LteL*=L*L*=LU(L*LY)=LU(LT*L").
(¢c) L* =L*ifand only ife € L.

Lemma 2.3 (Arden’s Rule). For any languages A, B, and L such that L =A* L UB, we have

A" » B C L. Moreover, if A does not contain the empty string, then L =A * L UB if and only if
L=A**B.
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Proof: LetR be an arbitrary regular expression.
Assume that every regular expression smaller than R is perfectly cromulent.
There are five cases to consider.

* SupposeR =@.

Therefore, R is perfectly cromulent.

* SupposeR is asingle string.

Therefore, R is perfectly cromulent.

* SupposeR =S + T for some regular expressions S and T.
The induction hypothesis implies that S and T are perfectly cromulent.

Therefore, R is perfectly cromulent.

* SupposeR =S * T for some regular expressions S and T.
The induction hypothesis implies that S and T are perfectly cromulent.

Therefore, R is perfectly cromulent.

* SupposeR = S* for some regular expression. S.
The induction hypothesis implies that S is perfectly cromulent.

Therefore, R is perfectly cromulent.

In all cases, we conclude that w is perfectly cromulent.







