FAwooec Xwpic Zupppalopeva
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kKal Mnxavikwv YNoAoyloTwV

EBviko MeTooBio MoAuTtexveio




[Awooa Ywpic Zupppaloueva

O T[pappaTtikn Xwpic Zupppadlopeva:
B [lapaywyecPo(V-T)xV*' n A->w,weV*
(HOVO €va TepPATIKO GUUBOAO OTa apioTepa).
B Kavovec epappolovTal aveéaptTnta ano cup@paloueva
TOU TEPHATIKOU cUUBOAouU (context-free).

0 L eivai y)\'wooa XWPIC V{05 —TTagorayécP
oupc'ppaCouav? (Mx2) av T=1{0,1}, S, 051
napayerail 'cmo ' S S ¢
YPAHHATIKN XWPIG
oup@ppalopeva. Ioapaywyéc P

S — 050|151

S—0]1]e¢
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Napadeiyua

O T[pappatikn xwpic cup@padlopeva G(V, T, S, P):

V={0,1,5}, Hopaywyéc P
T={0,1}, S — 051
S S —>e

O T\wooca L(G) =4{0"1":n > 0}
O Ynapyxouv YAWOOeC Xwpic ocupppalOueva nou
OEV €ival KAVOVIKEC.
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Napadeiyua

O T[pappatikn xwpic cup@padlopeva G(V, T, S, P):

V=1{(),5}, HopoyowyécP

T={()}, S—(5)[59
S S —e

L(G) = {w € {(,)}* : w éxeL oword “Tuyiopéves” mapevOeoeic}
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Napadeiyua

O [papuatikn Xwpic cup@paloPeva yia yYAwooa
L={uec{0,1}:u=wwh} (naiivépopa dptiou prkouc).

Iopoaywyés P
S— 050|151 |e

O [pappaTtikn Xwpic cudgpalopeva yia YAwooa OAwyY TwV
oUuB/pwv Nou &V €ival NaAlvOPOUIKEC.

[Hopaywyéc P
S—050|1S1| A
A—1B0 | 0B1
B—0B|1B |«
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Ek(ppaoTikoTNTA

O T[Awooec xwpic cupppaloueva Nepypapouyv:
B Mikpa unoouvoAd QUOIKWYV YAWOOWV.
B ApIOBUNTIKEC EKPPACEIC.
B [Awooec npoypappartiopou (C, C++, Pascal, ...).
O >uvnBwc oe Backus-Naur form.

_ IHapoywyés P
V={F,OI(,),%x,+,2,y,2,...} ESO|E+O
TI{(,),X,+,$,y,Z,...} O—)H|OXH

(expression) ::= (term) | {expression) + (term)
(term) ::= (factor) | ({term) x (factor)
(factor) ::= ({expression)) |z |y | z |...
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KAgioToTNTA

O O1 YAwooec Xxwpic cupppalopeva €ival KAEIOTEC WC NPOC
evwon kal napabeon (kal Kleene star).

B ‘Eotw Nxz G,(V,, T;, S;, P;) kai L, = L(G,).
Eotw 'xz G,(V,, T,, S,, P,) kai L, = L(G,).
Qewpoupe 0Tt (V; - T) (VM =-T,) =

B EvwonlL, uL:
O Neo apxiko cuppoio S, duo veeg napaywyeGS - S, | S,
O G(V,uV,u{S} T,uUT,, S PLuUuP,u{S—>S,|S,})
B [lapaBeon L, L,:
O Neo apxiko oupfolo S, vea napaywyn S — S,S,
O GV, uV,u{S} T,uUT, S P,uP,u{S—>S,S5,})
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KAgioToTNTA

O O1 YAwooeC Xwpic cupppalopeva eival KAEIOTEC
w¢ npoc Kleene star (kal evwon kal napabeon).
B EFotwlx2 G(V,T,S, P)kal L =L(G).
B Kleene star L":
O Neo apxiko oupBoAio S, vea napaywyn S’ > S’'S | €
O G(VuA{S'} T,5 Pu{S >S5S S| ¢€})
O Mapadeiypa: N.3.o. L = {a'b’c® : j =i+ k} eival TxZ.
B Forw Ly = {a'd’" : i > 0} ka1 Ly = {b*c" : k > 0}
B =1L, (napabeon Twv dUo YAWOOWV).
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[lepiodikoTnTa M2

O (Aneipn) Kavovikn yAwoodad: JeyaAn oupB/pa odnyei
DFA o€ id1a kataoTaon («KUKAOC»).

B EnavaAnyn THNUATOC CUPB/PpAC MOU avTIOTOIXEI O KUKAO
odOnyei og TeAIkn kataoctaon (oupB/pa TnC YAwooac).

O (Aneipn) MNxZ L napayeral ano ypappatikn G(V, T, S, P).
B 'EoTtw oUupB/pa w = wvxyz : KATA TNV NApAywyn Tng

gqpappolovTal dUo JIAPOPETIKEC NAPAYWYEC YIA UN-TEPH. A:

S =* uAz = wAyz =* uvryz ue A =% vAy vow A =*

B [A\wooa xwpic cupppadlopeva: yia kabe n > 0, epapuoyn
1S n pOoPEC Kal JETA 216 divel uvzy"z € L

S =* uAz =* wAyz =* w?Ay?z =* - =* wzy"2
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S — S5 () |e
(SISAIS.
> UVTAKTIKA AEVTPA (parse trees)

O ... aneikovilel TNV napaywyn cupB/pac ano

vpapuaTikn G(V, T, S, P):

B Pila emiypageTal e apxiko gupfoAo S.

B Koppol eniypagovTal he cuhBoAa Tou V.
O Evdiapeocol kouBol enypapovTal JE HN-TEPHATIKA.
O duAAa eniypa@ovTal JUE TEPHATIKA I €.

B (Evdiapeooc) kouPoc pe enypagn A kail napabeon
enypapwyv naidiwv Tou u € V* : epapuoyn kavova A — u.

B [lapaBeon eniypapwv QUAAWY ano apioTepa npoc Oe&ia
divel TN oUPB/pa NoOU NAPAYETAl ANMO CUVTAKTIKO OEVTPO.

Alakpita MabnpaTika (Avoién 2011) FAwooeg Xwpic Zupepalopeva 10




Napadeiyua

AlgkpiTa MadnuaTtika (Avoién 2011)

FAwooec Xwpic Zupppaldpeva
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MeyaAec ZUuBoAOOEIPEC

O [pappaTikn Xwpic cupgpalopeva G(V, 2, S, P):

B EuUpocg ¢(G): peylotoc #ouuBoAwv oc 0e&l0 PeAOC kavova.
O KaBe kOUPBOC ouvTakTIkoU devTpou £xel < @(G) naidia.

B [lapayouevn cuuB/pa ano CUVTAKTIKO OEVTPO UWouc h
EXEl UNKOC < p(G)h

B KaBe cuuB/pa pe pnkoc > @(G)INI napayeral ano
OUVTAKTIKO OevTpo Uwouc > |N| + 1.
O N =V -3 guvoAo un TepuaTtikwy, |[N| = #un TepuaTikwyv.
O Ynapyel kAadoc ue > [N| + 2 ouuBoAa, 1 TepuaTiko.

O Ynapyxel kAa®oC ONouU KANOIO UN-TEPNATIKO GUNBOAO
ey@avifeTal TouAaxioTov dUO (POpPEC.
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MeyaAec ZUuBoAOOEIPEC

O T[papuatikn xwpic ocupppalopeva G(V, =, S, P).
Kabe cuuB/pa w, |w| > @(G)INl napayeral and CUVTAKTIKO
deEVTPO PE KAAOO OMOU KAMOIO PUN-TEPUATIKO
eygaviferal TouAaxiotTov OUO POpEC. S
B EoTw w = uvzryz
B [lapaywyn avaAueTal:
A =*vAy (T
S =* uAz =% wAyz =* uvryz
S =* uAz A=*z (T")
B [ia KGBe #epapuoywv
1nS napaywync naipvouus
oupuB/pa otn yAwooa L(G). | u | v] x |y| z |
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«Pouokwua» ZupBoAoaoegipac

O KabBe oupB/pa w, |w| > @(G)INI, ypapetal w = uvzryz
woTte uv"zy"z € L(G) yia kabe n > 0.
S =* uAz =% wAyz =" wryz = w

0: S =*udz =* urz S
n = 1: €& opiopou.

2: S =* udz =* wAyz =* wiAy’z
.. KOK.

l v | x |y
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@E(bpl"]HCI 'AVT)\I']O'I"]C; (Pumping Lemma)

O Ta kabe yAwooa L xwpic oupppalopeva, unapxel k > 1
wOoTE KABe w € L, |w| > k, ypapeTal w = Uvxyz :
1. yia kaBe n > 0, uvhxynz e L.
2. |vy| > 0 (TouA. eva ano Ta v, y UN-Kevo).
3. |vxy| <k
O Anodei&n:
B Anodsi&ape 10 (1).
B [ia (2), ouvTakTIKO OEVTPO UE EAAXIOTO APIOUO KOUBWV.
O KaBe kavovac ocuvelopepel oTNV TEAIKN cUupnB/pa.
B [ia (3), bewpoupe OUO KATWTEPEC ePPpavioeic A oTov
avTioToIXO KAGOO.
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Eqpappoyeg

O TFAwooa L = {a™b"c" : n > 0} dev eival 'xZ.
B 'Eotw auBaipeTto k > 0 (pumping length).
B Ocswpoupe W = akbkckkal u, Vv, X, Y, Z WOTE
(i) [vy| > 0, (ii) |[vxy] £k, kai (iii) w = uvxyz.
B Aoyw (i) kai (ii), oupB/pa vy nepiexel TouAaxioTov 1 kal
TO MOAU 2 ouuPBoAa ano a, b, c.
B Apa uv2xy?z ¢ L yiaTi nepiexel d1apopeTikO apiOuo a, b, c.
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Eqpappoyeg

O M\wooa L= {a'¥’c™:0<i<j<m} dev eival Ixz.
B 'Eotw auBaipeTto k > 0 (pumping length).
B Ocswpoupe W = akbkckkal u, Vv, X, Y, Z WOTE
(i) [vy| > 0, (ii) |[vxy] £k, kai (iii) w = uvxyz.
B Aoyw (i) kai (ii), oupB/pa vy nepiexel TouAaxioTov 1 kal
TO MOAU 2 ouuPBoAa ano a, b, c.
O Av vy nepiexel ¢ (onoTe Oev NEPIEXEI @), TOTE
uvoxyO%z ¢ L viaTi nepiexel NnepIocOTEPa a and b n c.
O Av vy Ogv NEPIEXEI C, TOTE UVZXY2Z ¢ L yIaTi NEPIEXEI
AlYOTEpPA € ano a n b.
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Eqpappoyeg

O F\wooa L ={ww : w € {0,1}*} dev eival Ix=.
B 'Eotw auBaipeTto k > 0 (pumping length).
B Ocswpoupe w = 0K1k0k1k kal u, v, X, Y, Z WOTE
(i) [vy| > 0, (ii) |[vxy] £k, kai (iii) w = uvxyz.
B Av vxy nepiopiferal oto 1° pigo, dnA. |Juvxy]| < 2k:
O uvZxy2z ¢ L yiaTi npwTo ocUpBoAo Tou 2°U pyigou €ivai 1.
B [lapopola av vxy neplopileTal oto 2° Pi0o0.
B Av vXYy KATAQVEUETAl KAl OTA 2 MIOQA:
O uvOxylz = 0k1/0j1lk e Lyiatii <k, j<kni<k,j<k.
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Eqpappoyeg

O TM\wooa L ={1": n elvow mpddrog} dev eival MNxZ.
B 'Eotw auBaipeTto k > 0 (pumping length).
B Ocswpoupe w = 1M, m eAaxioToc npwTtocC > k, kai u, v, X, VY, Z:
(i) [vy| > 0, (ii) |[vxy] £k, kai (iii) w = uvxyz.
B Eotw |vy| =t >0«kal jluxz| =r, r+t = m.

Eival Juvixy?z| = nr+t = m+(n-1)t.

B [an=m+1, oapBudoc m+mt = m(t+1) d&ev cival npwTOC.
O Apa uvmtixym+lz o |

B [1a aApaBnTta evoc ocupBoAou, X2 €ival KAQVOVIKEC.
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Eqpappoyeg

0 Ioyuel OTI N TOun MIac YAwooac Xwpic oup@palOPeva Ue
huia kavovikn YAwooa €ival YA wooa Xwpic cup@paloPevd.
O TMAwooa L =A{w € {a,b,c} : w €xeL (oo apBus a, b nou c}
dev gival xwpic cupppalopeva.
B Hy\wooa L; = {a™b"c" : n > 0} sival Toun Tng L
UE KAVOVIKN YAwooa a* b* c*.
B AvLnrav 'xz, 6a nTav ka1 n L, . Atono.
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Mn-KAgioToTnTa

O H kAaon Tov YAwoowV Ywpic cupppaloueva OevV ival
KAEIOTN WC NPOC CUPNANPWHA KAl TOMN.

L, ={a™"c™ :n > 0,m > 0} yAwooa Xwpig oupppagdueva.
Ly = {a™b"c" : m > 0,n > 0} yAwooa xwpig cup@paloueva.
Touny Ly N Ly = {a™b"c"™ : n > 0} dev €ival yAwooa xwpig
cupgppalopeva.

Mn-KA€I0TOTNTA WC Npoc cupnAnpwua: Ly N Ly = L1 U Lo
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