
htyn

.dipnl zpzip L m"n` iedifl zpzip L dty

dgked

.mcewd xeriya :iedifl zpzip⇐ dipnl zpzip
z` dpeny ME dpap .(dnec`d dpeknd)L z` ddfny dpekn ML idz :ipy oeeik

.(dxegyd dpeknd)L
m` .ML zxfra dlin dlin wecale ,a"`d ly zeiexyt`d lk lr xearl dvxp
milind lkl ribp `l itxbewiqwl xcq itl xearp m` .dze` qitcdl - dtydn `id
`l mlerl e a, aa, aaa, aaaa, ... didi itxebiqwld xcqd f` ,Σ = {a, b} m` lynl -

:xg` xcqa ynzyp okl .a ly mitvx seqpi` yi ik ,bl ribp
.itxbewiqwl xcq itl ,oezp jxe` lkae ,dlind jxe` itl xcq - Σ∗ lr diipnd xcq
hxql wizrp milind hxq dlin lk .dipnd xcqa dtydn dlin dlin uixp okl
dze` heltp - ok `id daeyzd m`e ,dlind lr dnec`d dpeknd z` uixp ,divleniqd

.d`ad dlinl jiynp ote` lkae ,hltd hxql
dlinl ribp `l mlerl dfd dxwna ?zniieqn dlin lr rwzip m` dn - dira
`id la` ,efd dirad dziid `l drxkdl dpekn dziid dnec`d dpeknd m` .d`ad

.zrwzp dpeknd izn zrcl jxc `evnl mikixv epgp` okle - `l
wiqtz dnec`d dpeknd - eze` xearpy rbxay TimeOut xevil mivex epiid
micrvd xtqn dxcbda ik ,df z` zeyrl mileki `l epgp` la` .d`ad dlinl xearze

.laben epi` dlin lawl ick dpeknl miyexcd
wecap ,x yi dpenay mrt lka .dpen hxq - sqep hxq siqedl df dyrpy dn okl
,micrv ly iteq xtqna rvazi df - micrv x cre mieez x cr ly milind lk z`
iedifl zpzipd dlin lkl ,ok enk .dpend z` mcwl lkepe miizqi dfy epl ghaen okle
alya okle ,micrv ly iteq xtqna dze` zedfl xyt`e zeize` ly iteq xtqn yi

.dze` zedfl lkepe dl`d mixtqnd ipy z` xeari dpend miieqn

ME zelert

:mihxq drax` ME dpeknl

hlt hxq .1

divleniq hxq .2

milin hxq .3

dpen hxq .4

:d`ad dxeva uexz dpeknd

dpen hxqa $1 aezk .1

,"divleniq" hxqd okez lrML dpeknd z` (uxd) divleniq rva .` .2
"dpen" hxqa riteny itk micrv xtqn

f` lawn avnl dribd ML dpeknd dvixa aly edfi`a m` .a
.# sqede hlt hxql milin hxq okez wzrd
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.dipnd xcq itl d`ad dlind z` "milin" hxql aezk .b

."dpen" hxqa dpendn lecb milin hxqa dlind jxe` m`d weca .c
wzrd ,divleniq hxq okez wgn zxg` (3) alyl xear ok m`

`(2) alyl xefge divleniq hxql milin hxq okez

hxq okeze divleniq hxq okez wgn ."1"a "dpen" hxqay dpen lcbd .3
(2)l xefge "milin"

miiwzn

dribd ML dpekndy llba ,a.2 alya (azkpe)hltp w if` MEy hlta w m` •
w ∈ L⇐w z` zxy`n ML⇐ w lr lawn avnl

onqp .micrv ma w z` zxy`n MLy gipp .w z` zxy`n ML⇐w ∈ L m` •
dpeknl ozip w hlwd K ≤ "dpen" hxqa dpendyk if` .K = max {m, |w|}
ME ly hlta hltp w⇐ dlaw avnl cr w lr dvx MLe divleniqa ML

� yxcpk

zihqipinxhc `l bpixeih zpekn
dpekn ef ik ,dfk xac zeidl leki `l - ihwxhqa` lcen `id zihqipinxhc `l h"n

.ihxe`iz lcen df .miniieqn mixwna zeyrl dn "zxgea"y
`id dn cg`l cg` rawp cinz `ly dpekn ef zihqipinxhc `l bpixeih zpekn
dxiga" ly beq dl yi ?zeyrl dn zxgea `id dn itl .crv lka zeyrl dkixv

.dyrz `id dn zetvl mileki `l epgp`e ,"ziyteg
zxgea `ide ,zeiexyt` xtqn aly lka yi zihqipinxhc `l bpixeih zpeknl

.`l e` ok zxne` `id xac ly eteqae ,odn zg`
ribdl xg` aeyig yiy zeidl leki ,`l zxne` dpeknd m` mb ,xac ly eteqa

.okl

dnbec

L =
{
wk

∣∣k ≥ 2, w ∈ {a, b}∗
}

aabb /∈ L

ababab ∈ L

aaaaa ∈ L

abaabaab /∈ L
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z` ygpl dvxp ?efd dlertd z` zrvany zihqipinxhc `l dpekn d`xz ji`
.dnvr lr zxfeg `id m` wecale ,dlind ly jxe`d

α, β ∈)dlind z` aezkp eay sqep hxqe ,hlwd hxq - mihxq ipya ynzyz dpeknd
:{a, b}

avn I ı̈ëåú II okez ycg avn I äáéúë II daizk I dfefz II dfefz

q0 a q1 a a R R
q0 b q1 b b R R
q0 q1 R R
q1 a q1 a a R R
q1 b q1 b b R R
q1 a q2 a S L
q1 b q2 b S L
q1 qrej S S
q2 α β q2 α β S L
q2 α q3 α S R
q3 α α q3 α α R R
q3 α eβ qrej α β S S
q3 α q2 α S L
q3 qac S S

qac d`vezl liaeiy aeyig miiw m"n` dtya z`vnp dlind

zihqipinxhc `l h"n - dxcbd

xy`k N = (Q,Σ,Γ,∆, q0, qac, qrej) diriay dpid zihqipinxhc `l h"n

ziteq miavn zveaw Q

hlw a"` Σ

dpekn a"` Γ

.dlibx h"na enk q0, qac, qrej

enk divwpet mewna xnelk - ∆ ⊆ ((Q \ {qac, qrej})× Γ) × (Q× (Γ ∪ {L,R}))e
.qgi edf o`k ,zihqipinxhc h"na

dxcbd

lr N ly aeyig miiw m` w z` zxy`n N ik xn`p .w ∈ Σ∗ idze c"l h"n N idz
.qac avnl ribny w

m"n` w z` zxy`n N ,w ∈ Σ∗ lkl m` L z` ddfn N ik xn`p .dty L idz
.w ∈ L

?gek eptqed m`d

zety opyi m`d ?zihqipinxhc dpeknn xzei dwfg zihqipinxhc `l dpekn m`d
?zihqipinxhc dpekn mr `l la` ,zihqipinxhc `l dpekn mr zedfl ozipy
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!`l `id daeyzd

htyn

.c"l h"n i"r iedifl zpzip L m"n` 'hc h"n i"r iedifl zpzip L .dty L idz

dgked

.'hc `l dpekn mb hxta dpid 'hc dpekn ik - 'hc `l⇐'hc
:'hc⇐'hc `l

(dnec` dpekn)L z` ddfny 'hc `l h"n N idz
xevip dxigad hxqa .dxiga hxqe divleniq hxq ,hlw hxq - mihxq 3 epl eidi
zexigad lk z` rvap mrt lk .zeixyt`d zexigad zexcq lk ly zefexgnd lk z`
xcq itl dxigad hxqa d`ad zexyt`l xearp f`e ,dxigad hxqa aezky dn itl

.dipn

ML dpan

."dxiga"e "divleniq" ,"hlw" :mihxq dyely MLl
"okez"e "avn" mr (N ly)∆ mixarnd zlaha ilniqwnd zexeyd xtqn K idi

.midf

M zelirt

"dxiga" hxq lr $1 aezk .1

.divleniq hxql "hlw" hxqn hlw wzrd .` .2

.crv crv ,"divleniq" hxq lr N z` uxd .a
divleniqa ."dxiga" hxqa y`xd mewinay zvaynay xtqnd i idi
-xyt`d jezn ziid zexyt`d z` xga ,dly hxqd lr N ly
hxqa y`xd z` mcwe ((3) alyl xear ,`l m` .efk yi m`)zeie

.dpini zg` zvayn "dxiga"

.qacl zxaer k"b M if` N ly qacl ribd divleniqa m` .b

.(3) alyl xear f` "." d`ex "dxiga" hxqa y`xd m` .c

a"`d lrn dipnd xcq itl d`ad zfexgnd z` "dxiga" hxqa aezk .3
(2) alyl xefge divleniq hxq wgn .{1, ...k}

df m` mb - hxqd itl zexigad z` zrvan dpeknd (2) ly dvix lkay al miyp
.rvn`a zxver `idy xne`

dxcbd

N e L z` ddfn N m` L z` drixkn N ik xn`p .dty L ⊆ Σ∗e c"l h"n N idz
.mixver `ly miaeyig Nl oi` xnelk - hlw lkl zxver
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htyn

'hc dpekn gi"r drxkdl zpzip ,c"l dpekn i"r drxkdl zpzipy dty lk
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