MANEMIZTHMIO KYNPOY Tunpa NAnpodopkig
ENA211: Oswpia YroAoylopouU kat MoAurmAokotnTa Avva QWinmou

®Dpovtotnplo 9 — AUCEL

Acknon 1

Na Kataokeudoete pia pnxavr Turing pe 800 tawieg n omoia va amodéxetal otnv
nPWTN TG Tawvia pia onowadAmote Aéfn w € {0,1}" kau va ypdadet t Aéén w? otn
SgUteEPN TG TOUViaL

Abon
H Intoupevn pnxavn daivetol mo katw. H Asttoupyia tng xwpiletal o 4 dAOELG:

e Av n A&€n elval kevr), TOTe amodexetal (LETAPBAON o —> Qamosoxic). AlADOPETIKA
onuadeVEL To MPWTO oTolxeio (petaBaon go — qg1).

o [poxwpel oto TEAOC TNG MPWTING Tawiag (MovomatL g1 —> dz2). Ze kdBe PrRua n
S6eUtepn Tawia Kat n KePaAr TNC MOPAUEVOUV AVETIADEG.

e [la 000 N MPWTN Towvio TepLEXeL ta otoweia 0 A 1, n pnxovn ta avtlypddel otn
SeUtepn Tawia. Y& kABe P KVELTOL APLOTEPA OTNV TTPWTN TaLvia Kal d€ld otn
Seutepn Tawla (akun gz — gz).

e Otav ¢tdoel 0TO MPWTO OTOLXELO TNG TPWTNG TALWIOG, TO avtlypddel otn Seutepn
Towvia kat teppatilel (aKUN g2 — Joarosoyric)-

. 11, A
0->0,A s, A

>0,
121, A
U-4,0
Acknon 2
Na anodsifete 0tL N KAAON TWV SLAYVWOLUWV YAWOOWV £ival KAELOTH) WG POG:
(o) Tnv Topn
(B) To cupnAnpwpa
(v) Tn cuvappoyn

OewproTe NionNg TNV KAAON TWV avayvwpiolpuwy yAwoowv. Q¢ Tpog MOLEG OO TLG TILO
TAVW TPAEELG LOXVEL N KAELOTOTNTA VLA TH CUYKEKPLUEVN KAAON;
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Auon

(a) Eotw O&layvwolueg yAwooeg Li, Lo kat Mi, My 80o pnxovég Turing Tou TIG
Slaylyvwokouy, avtiotowa. Oghoupe va Seifoupe OTL uTMApXeL pnxavn Turing n omola
Sladlyvwokel tn yAwooa L M Ly. Kataokeualoupe thv M we e€nc:

M = Twa elcobo w

1. Tpé€e tn M1iyla eicobo w.
2. Avn M1 anobexBel tote Tpee TNV M, yLa €lcobo w. AladopeTika anoppLe.
3. Avn M; anodexBel tote anodétou. Atadopetika anopppe.’

OpUotnta kat tepuatiouoc: Ovrag dtayvwoteg, ol My kat M, Ba teppaticouv. Emopévwg Kal
n unxavn M teppartilet mavra. EmumAéov, n M amodéxetal av kat povo av ol M kat M;
anobextouv. Auto Ba cupfet epdoov 1000 n M1 0600 kat n M, anodextel Tnv w. E¢ oplopov
oL 8U0 pnxavég Ba amodextolv TNV W av Kal Hovo av w € Li (unxaviy Mi) kaw w € Ly
(unxavn My). Zuvenwc, N M Ba amodeytel TNV w av Kal povo ov w € Ly M La.

(B) Eotw dtayvwolpn yAwooa L kot M pa pnxovn Turing mou tTnv Slaylyvwokel, OEAoupe
va Seifoupe O6tL umdpyxet pnxavy Turing M’ n omoia Siaywyvwokel t yAwooa L .
Kataokevaloupe thv M wg €N¢:

M’ = Twa elcodo w

1. Tpé€e tn Myla eicodo w.
2. Avn M amnobeyBei tote anoppupe. Aladopetika anodétou.’

OpBotnta Kal TepUATIoNOG: Elval mpodavég otL, adol n M tepuartilet, n M’ teppatilet kot
amnodéxetal povo tic Aékelc mou Sev avrkouv otn yAwaooa L.

(y) Eotw OSlayvwolpeg yAwooec L;, Ly kot Mz, My 800 pnxoavég Turing Tou TIG
Slaylyvwokouy, avtiotowa. O£houpe va Seifoupe OTL uTApxeL pnxav Turing n omola
Slaylyvwokel t yAwaooa LiL,. Kataokeualoupe thv M wg €Ac:

M = ‘Two elcobo w

1. KotaokeUaoe oAa ta Suvata onaoipata tng AéEng w oe U0 UTIOAEEELC.
2. Ta kaBe SuvaTO OTIAGCLUO W = XY.
a. Tpé&e tnv M1 oto x. Av n M1 amodexBel tote tpéke TNV M3 OTO Y.
AladopeTika emavalaBe to BAUA YLO TO EMOUEVO OTIAGLLO.
b. Av n M anobexBel tote anodéfou. Aladopetikd emavalofe to PAua
yLaL TO EMOUEVO OTACLUO.’
3. Avto onaocipata e€avtAnBouv, anopplde tn A&En.

Opdotnta kat tepuatiopog: Ovrag Slayvwoteg, ot M kot M3 Ba teppatiocouv. Emopévwg kat
n unxov M tepuartilel mavta. EmutAéov, n M amodéxetal av kal pévo av ot Mz kat Mz
amnodextolv. Auto Ba cupPel epdoov eviomoToUv UTIOAEEELS X, ¥ TETOLEG WOTE W = Xy, M1
amodéxetal tn X Kat M amodéxetal tn y. E€ oplopol ol dUo pnxaveg Ba amodextouv Tig
6U0 umoAételg epocov x € Ly (unxoavry Mi) kat y € Ly (unxavy Mi). Zuvenwg, n M Ba
amnodextel tTnv w adou autn amoteAel Th cuvappoyn Aé€ewv x € L1 Katy € Ly.

KAswototnta KAAONC avayVwPLlowY YAWOOWV WC TTPOC TLC TIPAEELC

(a) Toun: H kAdon eival KAEloT) WG TPOC TNV Topr. Auto pmopsl va SeixBel péow g
KOTAOKEUNG TIOU XPNOLUOTIOLCOUE KAl YLa TG SLoyVWOLUES YAWOOEC.
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(B) ZupmAnpwua. H KAGon Twv avoyvwplolpwyv yYAwoowv SV elval KAELOTH wW¢ TPOG TO
CUMMANpwa. Mo va To delfoupe, apkel va MAPOUCLACOUUE [0l YAwooa n omoia gival
ovayvwpioLun evw tTo cuumARpwUa tg Sev eival avayvwpiolpo. Mo tétola yYAwooa gival
n Amm (8¢ Alapavela 8-55).

(v) H kAdon twv avayvwplolpwyv YAwoowv sivol KAELOTA w¢ mpo¢ tn cuvappoyn Eotw
avayvwpilowes yAwooeg L1, L kat M1, M, 800 pnxavég Turing mou TG avayvwpilouv,
avtiotowya. Oéloupe va deifoupe otL umdpxel pnxavn Turing n omoia avayvwpilel T
vAwooa L;L,. Kataokeudloupe tnv N we g€nc:

N = Twa eloobo w

1. Emélele un-vreteputviotika €vo. oTtAoLpo TG AEENG w o 8U0 UTIOAELELG.
2. Tpéte tnv M1 oto x. Av n M; amodexBel tote tpe€e tnv M, OTO V.
AtadpopeTika anopple.

3. Avn M; anobexBei tote anodéfou. Aladopetika anoppupe.’
Mpooétte t™ Sladopd avapsco otnv TM TOU KATAOKEUAOCOUE OTNV TEPIMTWON TWV
SLayVWOLHWY YAwoowv pe Tnv apovoa TM:
ESw xpeltaletal va AdBoupe umoyn HOG TO YEYOVOC OTL O KATIOLEG EL0OSOUC Ol UNXAVES M1
Kot Mz Suvato va eykAwPlotolv. Qg ek ToUToU, 6eV AVOAUOUUE TO OTAGIUATO «OELPLAKAY
OANA UN-VIETEPUIVIOTIKA (B pmopoloope va ta TPEEOUME Kal «TOPAAANAO» OMWG
avadépape oto ppovtiotrplo). H eloaywyr TN KN VIETEPHULVIOTIKAC ETUAOYNC OVAUECO OTA
Suvatd omacipoTo, Hog eyyuatal OTL oV UTIAPXEL £0TW KAl £VOL OTIACLO TIOU VOL LKAVOTIOLEL
TIC QTTALTAOELG oG Ba UTTAPXEL KOl EKTEAEDN TNE UNXAVAG TTOU Ba TO eVTOTioEL.

Acknon 3

Na deifete OtTL Ta Lo KATW PoBARpaTA Elvat eMAUOLHAL:

(a) {R | R pa kavovikn €kdpaon TToU MaPAyEeL £0TW Kot piot A£En e TePLTTO aplOud anod
1}

(B) { M | to M eivar €va DFA tou armodExeton Kamola KopKIvikg Aé€n}

Auon

(o) To mpoPANua eival emthbolpo. H Baoikn béa otnv anodelfn agpopd oto OTL yla va
mapayel N R TouAdylotov pia A£EN He TePLTTO aplOpo amd 1 Ba mpEmMeL n TOUN TNG
YAWOOOG TIoU TOpAyeL N R Kal Tou cuvOAou OAWV TwV AEEEwWV e TIEPLTTO aplBuod ano 1, va
UNV elvol KevA:

L(R) » {w | n Aé€n w TtepLéXEL TtePLTTO aplBuo amo 1} = .
H yAwooa SlaylyvwoKeTal oo TV 1o Katw TM.
M = Twa eioodo (R) 6mou R pLa Kavovikn ékdpoaon

1. Metatpee tnv R o éva NFA, €éotw Nji, XpNOLUOTOLWVIAC TOV YVWOTO HOG
aAyoplBuo (Aadaveleg 3-9 — 3-10).

2. Metdtpede tn kavoviky ékdppacn 07(0°10°107)"10" (n yAwooa mou amoteleital
amo OAeC TIC ALl e meplttd aplOpd amd 1) oe éva NFA, éotw Ny,
Xpnotpomnolwvtag Tov 6o alyoplbpo pe to BAua 2.

3. MetatpePe ta N1 kat N, og woodUvapa DFA, éotw M1 kat My. (Kataokeun amo
Awadaveleg 2-36 — 2-38)
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4. Anuolpynoe Tto outopatro, M, mou amodéxetat tn yAwooa L(Mi)NL(M2).
(Opovrtiotnplo 2, Aoknaon 3)

5. EAéyxoupe av L(M) = & xpnoiponolwvtag tov Stayvwotn T (Atadavela 8-10).

6. Avo T anodexBel tote amoppintoupe, SL0POPETIKA aAmoSeXOUOOTE.

(B) Kat’ apyn, mapatnpoupe otL 5008évtog evog DFA, éotw M; tou amodExetal tn yAwooo
A1, UMOPOUUE VA KATOOKEUAGOUHE €va deltepo DFA, M, To omolo va amodéxetal tn
YAWOOO TIOU TIEPLEXEL OAEC TLG AEEELG TO A1 avTeoTpapUEVEG. AnAadn, Tn YAwooa:
/\2 = {WR | w e /\1}.
To autopato M; KataoKeLAleTaL WG £EAG:
o Avtiotpee tn Ppopd OAWV TWV aKUWY Tou Mj.
e AnuULoUpyNnOoE HLO VEQ OPXLKA KATACTAON KoL TPOCOEDE €-0KUEG QIO ALUTH TNV
KOTAOTAGON TPOG OAEC TLG KOTOOTAOELG Armodoxr g Tou M.
o Metdatpee TNV 0pXLKA KATAoTaon Tou My o Katdotaon anodoxng.
e Xpnolpomnoinoe TNV Kotaokeun petatporig oo NFA og DFA yla vo LETATPEYELG TO

outopato NFA mou mpoékue HECW TWV TILO TTAVW BNUATWY o€ €va LooSUVAUO
DFA.

Emotpédovrac oto mpoBANUA Hag, N YAwooa SLoyLlyVWOKETAL LEGW TNG 0lkOAouBng TM:
M = Tia elcodo {D1) omou D €va DFA

1. Katookebaoe €va DFA, D, To omoio va amodéxetal OAeg ti¢ Aé€elg tou D
OVTLOTPOUEVEG, CUUPWVA HE TN SLadlkaoio Tou avoapEPALE TILO TIAVW.

2. Anuolpynoe to autopato, D, mou amodéxetal tn yAwooa L(D1)NL(Dy).
(Opovrtiotiplo 2, Aoknon 3)

3. EAéyxoupe av L(D) = & xpnowuonowwvtag tov dtayvwotn T (Aladaveia 8-10).

4. Av o T amnodeyBel tote dev umapyel kaptd Aé€n tg D n omoia va epdaviletal kat
OVTEOTPOUUEVN OTN D, EMOUEVWG, OMOPPINTTOUUE, SLaAPOPETIKA ATIOSEXOOOTE.

Acknon 4

Eotw B 10 OUVOAO OAwv Twv Amnelpwv akoAouBwwv eni tou aAdapntouv {0,1}.
Edappolovtag tnv TEXVIKA TNG Staywvionoinong, va dcifete 6t to ocUvolo B eival
unepaploropo.

Aoon

YnoBEtoupe, yla va ¢tacoupe oe avtipaon otL to oclvolo B eival aplBunotpo. Tote, Ba
TPETEL VAL UTIAPXEL LOVOROPPLKN Kol EMLIHOPdLK oUVAPTNON OVAUESA OTO B Kal To oUVOAO
TWV MPAYUATIKWY aplOuwv. Eotw f ula tétola cuvaptnon. Oa dsifoupe ot n f dev umopetl
va TAnpol Tov oplopd HLag TETolag avtioTowiag. Tuykekpluéva, Ba Seifoupe OTL UTtAp)EL
Kamola akoAouBia x € B n omoila Sev aVILOTOLKEITOL O KOVEVA OKEPOLO HMECW TNG

ouvaptnong f.

Ma va BpolE TNV X UMOPOULE OTAA VO TNV KOTOOKEULAOOULE, EMAEyovTaC To KABe Pndio
™G €tol wote n x va Sladépel amd kamowa amd TG akolouBiec oL omoieg €xouv
ouvtatplootel pe otoxeio tou N | Ito téhog autrc Tne Stadikaoiag, Ba sipaote BEPatol OTL
0 x Sladépel anod OAeC TIG akoAouBLeg IOV £XOUV CUVTALPLOOTEL.
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Mo vo KATAOKEUAOOUE TNV AmeLpn akoAoubia x apkel va mpoadlopicoupe ta Pndia tnc.
IPAPOULE X = X1 X2 X3... KOL ETUAEYOULE TA X1, X2, X3 WG €ENG:

X. =

{O, av 1 akohovbia f(i) éxel oy i-oot) g Béon o 1

L, av 1 akorovBia f(i) £xel otnv i-oot) ™g Oéom 0 0

Juvenwg, N x Stadépel and kabe akoAouBila TOU €XEL CUVTALPLACTEL E KATIOLO QKEPOLO.
JuyKekpLpEva, SladEpel amo tnv akoAouBla Tou £XEL CUVTALPLACTEL UE TOV OKEPALO j OTNV
i-ootr B€on. Emopévwg n ouvaptnon f 6ev elval emipopdLkn Kal, KATA CUVETELA, TO OCUVOAO
B eival umepaplBunotpuo.

Opovtiotplo 9 - AUoELG Eapwvo E€aunvo 2017 eAida 5 and 5



