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Using Introduction to the Theory of Computation,
Chapter 7
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Outline

regular expressions, regular languages
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they’re equivalent:

L = I{ M) for some DFSA M < L = L(M’) for some NFSA M’ &
L = L(R) for some regular expression R
step 1: convert L(R) to L(M')

start with 0, &, a € &
ﬂ <— s—0

£ «—> s—0)
a «——> Q——’O—a"@
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equivalence. . .

step 1.5: convert L(R) to L(M'):
union, concatenation, stars

L(_F:G\ &> L) kL) < RCAY. L(Mz\.
& L(M\ Whas M w Wues d

M( M =~
prodic? cmsm)d Zt $

M

L(002) & LENE) s LEAL UML)
M. 3 M.

M
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equivalence. . .
step 1.5: convert L(R) to L(M'):
union, concatenation, stars

LR« LMY M
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equivalence. . .
step 2: convert L(M') to L(M)

use subset construction (also see example in week 11)

there could be 2!€! subsets to consider..
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they’re equivalent:

L = I{ M) for some DFSA M < L = L(M’) for some NFSA M’ &
L = L(R) for some regular expression R

step 3: convert L(M)to L(R), eliminate states E i DJJ 14,.7%
Ql?,k o vtn )
S V

w +T 0-\4»5:‘-|-‘U"7w CJ'-:Ml
REs

\
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they’re equivalent:

L = I{ M) for some DFSA M < L = L(M’) for some NFSA M’ &
L= L(R] for some regular expression R

~gonvert L( M) to L( R), eliminate states
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. ¥
equivalence. . . Q@ —=e@m

v
state elimination recipe for sstate q -M—_%
— KT
S2

1. & ..., are states with transitions to ¢, with labels

Si...85n
2. t...t, are states with transitions from g, with labels

3. @ is any self-loop on g
4. Eliminate g, and add (union) transition label S; Q* T} %rom
s; to ¢
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regular languages closure

Regular languages are those that can be denoted by a regular
M

expression or accept by an FSA. In addition:
» Lregular = L regular

swap wﬂfi»/f .
W»Vﬂr\j
» Lregular = Re::lb(L) regular

@ Tes | $=O=Of hb
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pumping lemma (see course notes, page 234) W
K Q - AM{_"_L L
If L C ©* is a regular language, then there is some n; € N (ng

depends on L) such that if z € L and |z| > ny, then:
> Ju,v,w € LF, ¢ = uvw
> |v| >0
> |uv| < ng
>

wkw € LVk € N
\,\/\)> W, # eyt L/M}

C}ﬂ—)?l 7”4 11“1 Wf/‘u’%w —‘w[a

_»i 7 -—»p;———)ilw 5“\‘7 IZ
VRSN Y Sy L
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consequences of regularity
How about L = {1"0"|n € N

Prgof = g (Condradiction "
Sicvors L o fegedec. TThen P T heN™ si.
'mewﬂw/m)um A= wvr) . Chyoes

he 10X than A= uvw  end (wV(s K
= uV = |f|v) (:.H}Q-J'( ) q/>o V= )4/ 4 \\/(>O
K wvW el => UVTw el

Bk W0 ao [y] 4 gy g L O
wtw = Kt W“y s 5 W

4—41 L be Lvyaa?:ﬂ S'l’(‘l(rys LJT‘(’L\ \otj&m/



How about L = {w € Z* } |w| = p, p is prime}
— s ] = p > n.

— = uvw [as Lw‘ﬂ””“’x,

uv™n € L
A ENBTEIRN! N
oW =l

"na‘(“ 6)er

.m:..
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