olphati aE mE
2' = {q, b ) C,% rings
=~ . ./ A sequimel ofF Symbols

§\{ w’\bo\!

Tramples of sw’mgs over §:
ab ¢ abctcba ab £

A S‘W\'Wg is ovel 2 - all i4s symbols are Tn &,

A 'ﬂV\S\AﬂgC oNey 2, 1S o set ot Sy S over $,

E}GW\P\QS of \&n U“‘jes vag' a}—, AN A” At
$aa, bb, cc 3 fabe,alccln, ab, €3 Sa"| n 2063

\We can use reqular expressions to describe Yhese \anguages.



Pegu\af Expressions

g\ v
2 ppvesdions

Bagis steps:
@ is & vegular expression, for € 2

€ s & regular expression

D 1S on vegqular expyession (
i% . fretmrty \o\wfor“\“ﬁ{
@QCM“N( S{'CPS: .

(Q'*) is o feqular expression when Riisa eqular expression
(RI 0 Rl) is o vegu\ar expressen wihnen Riand Ry are regUuar expressions

(Q.U Ra) is & regular expression iun Ri and Ry are e \ar Trprescions



N
R LAY c} Pegu\af E‘ﬁ PV'QSS-GOV\S e

(Q,") is o feqular expression when Ry 15 a equ\ar expression

O* L(b*)=£{<,b, \plo,\,up,...ﬁ o* LEH-

4inL gex of all s’m‘r\o\\s
{\oh \ a 2 o) S o\wf‘f_‘,

(R. 0 Rz) iS o egu\ar expression winen Rrand Ry ot rgWar @xpressions

Cob™ L(C\D*B -

(5\'\°f*kavd:c\°*) i C,Qb)c\o)-) . S
$cb M\ h203

((Z,U P,) 1S & Negular exPreSSion han R and R, are Wtau\ar Crprescions

L(avc)= ¥ L(cb¥u anaca)
L(a) v L(e) = (o7 RANA ~\(clr) v LLanans

%ﬁz ¢ 25 Cb\ro.al“m: ic@"y l n 303 U {‘AAAA3

acdeaoasa | (akaaa)=
(Shoffland: Ac0aR) £ aandig i

avc




S = ia) b, C} PQG\A\O\(' E*PNSS}OV\S

( ‘c,g ‘\U |omEaaais L(cb* v anaaa)= {dot| n203 v {aaaanl

b Cloblbl

Implickly:

(c(b¥)) v (aaa a a)

\What l;w\‘)‘)(’/v\s whwn we evaluate in o different order?

L(cby=§cbk?
C@“ (e a00) L(Ccb)¥) = § (cbd" \ W 2075

¢ cb clcb bl -
The language is not tie Samy!

Trecodence order: Trsk * then o then U



