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Oewpia YnoAoyiopou

O TaTi kanola npoBAnuata dev AUvovTal ano UNoAoYIOTEC;

O Hilbert (1900): nAnpoOTNTA KAl AUTOMATONOINON TWV NABNUATIKWYV.
B 10° npoBAnua: AAyopiBpoc via AlopavTikec eEICWOEIC.

O AAyopiBuoc: diatunwon kal anodeiEn opboTnTaAC.

O Aev unapxel aAyopibuoc;

B OployoC «aAyoplOuou» HECW UMNOAOYIOTIKOU HOVTEAOU, Kal
anodeci&n oTI unap&én aAyopibuou odnyei o avTipaaon.

O Godel: paBnuaTtikn d€v €ival nAnpn!

O Turing: paBnuaTika dev auToparonoiouvTai!
B Yndapyouv npoBAnpaTa nou Ogv €ival unoAoyioiud.

O Matijasevic (1970): 'Oxi aAyopiBuoc yia AlopavTikec EEICWOEIC.
B [1a kaBe aAy. A, unapyel e€iowon nou o A anavta Aadoc!
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YnoAoyioTiko MpoBANnua
Kal AAyopiBpuoc

O (YnoAoyioTiko) npoBAnua: opilel NETAOXNUATIOUO
dedoueEvWY €10000U o€ dedopeva EO0OOU.

B AlaioOnTika: opileTal ano €pWTNON Yia OTIyHIoTUNA £10000U.

[0 >TIyQIOTUNO: AVTIKEIJEVO NMOU AVTIOTOIXEl O€
dedopeva 16000U.

B AIQTUNWVOUME EpWTNON KAl NEPIJEVOUUE anavTnon.
B Ancipo oUVOAO OTIYHIOTUNMYV.

0 AAyopiBuoc: capwcg opiouevn diadikacoia yia Tnv eniAuon
NPpoBANHUATOC O NENEPACHEVO XPOVO AMNO UMNOAOYICTIKN
unxavn (Turing).

B YnoAoyilel ynxavioTika ThY oWOoTH anavrnon o<
NENEPACTUEVO XPOVO.
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[MpoBAnuaTa BeATioTonoinong

O [MpoBAnua BeATioTonoinonc /7:
B >UVOAO OTIYMIOTUNWYV 2,
B SUvoho anodektwv AUoswv: Yo € Xy, Ap(o)
B AvTikelpeviki ouvaptnon: Yo € Xy, f, : Ap(o) = R
00 Aedopevou oTiypioTunou g, dnteital A% € Ap(o):
VA€ An(o), [fo(A5) = fo(A)  modBAnuo peyoromoinong
VA€ Ap(o), fo(Ar) < f,(A) meoPAquo ehayrtotomoinong

A¥ Bédtiotn Aon ran f,(A2) PéAtioTn avrixeipevirn T
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[MMpoBAnuaTa Anopaonc

O [MpoBAnua anogaonc /7:
B >UVOAO OTIYMIOTUNWY 2,
B >0volo (anodektwv) Aucewv: Yo € Xy, Ap(o)
B Asdopévou o € X, Ap(o) #0;

O Emdexeral yovo duo anavtnoswv: NAI n 'OXI.
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NapadeiypaTa MpoBAnuaTWY

O NpoBAnua MpooneAacipoTnTac:
B Zmiygiotuno: Kateubuvopevo ypapnua G(V, E),
KOpUuQpec s, t € V.
B Epwtnon: Ynapxel s - t yovonari;

O NpoBAnupa ZuvrtopoTepou MovonaTiou:
B Zriypioruno: KateuBuvouevo ypapnua G(V, E),
uNKn oTIC akphec w: E —» R, kopupec s, t € V.
B Epwrtnon: MNoio €ival To ouvTouoTEPO S — t povonarTi;
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NapadeiypaTa MpoBAnuaTWY

O HNpoBAnupa kukAou Hamilton:
B Zmiygiotuno: Npapnua G(V, E).
B Epwtnon: Ynapxel kukAoc Hamilton oto G;

O NpoBAnua MAavodiou NMwANnTAH:
B ZTmiygiotuno: 2uvolo N = {1, ..., n} onuEiwy,
anootacsicd : N x N > R, .

B Epwtnon: lNoia nepiodeia eAaxioToNolEl CUVOAIKO UNKOC N
lcoduvapa, noia perabeon n Tou N eAaxioTonolei TO:

2 d(m(i), 71 + 1)) + d(w(n), w(1))
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NpoBAnuaTa kal Tunikec FAWOOEC

O

MpoBAnua BeATioTonoinonc — npoBAnua anogacnc Je ppaypa B.

B EAayxioTonoinon: Je@ikT AUoN PYE KOOTOC < B;
B MeyloTonoinon: Je@ikTh Auon pe kepdoc > B;

B [1poBAnua BeATioTonoinong AUVETAl 0€ MOAUWVUMIKO XPOVO avv
avTioTolXo NpoBANUa anopaonc AUVETAlI O NOAUWVUUIKO XpOVoO.

[MpoBANMa anogaonc — Tunikn yAwooa e kwdikonoinon.

B >TIydIOTUNO: oupBoAooeipd aApapnTou 2.

B [IpoBAnua: yAwood, unoguvoio =™,

B EuAoyn kwdikonoinon, n.x. duadikn, Xwpic «onataiAn» cuuBoAwv.
MNpoBAnua 1 kal kwdikonoinon e: YyAwooa L([1, e) ue cuuB/pec
nou avTioTolxouv o€ NAI-oTIypioTuna Tou [1.

LI, e) ={e(z) € ¥* : x € 11}
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NTETEPUIVIOTIKEC MNxavec Turing

O NterepuivioTikn Mnxavn Turing (DTM) M = (Q, 2, 6, q,, F)
B (Q OUVOAO KATAOTACEWV.
2 aApapnto gi0odou kal I' = X U {u} aApapnTo Taiviag.
d, € Q apxikn kataoraon.
F < Q TeAikn kaTtaoTaon (ouvnBwc YES, NO, HALT).
§: (Q\F)xI'—»Q xT x{L,R,S} ouvaptnon pyerapaonc.
(kaTtaoTtaon g, oiapalel a) —
(vea kaTaortaon q’, ypagel a’, kepaAn yerakiveitalr L, R n S).
0 AnepiopioTn Taivia avayvwaonc / eyypaenc Kail
KEQAAN NOU PETAKIVEITAlI OTIC BECEIC TIC TAIviac.
B AigBadel eicodo ano Taivia.
B 'EEodoc: TEAIKN KATAOTAON KAl MEPIEXOMEVO TaIviac.

AAyOpIBuol & MoAunAokoTnTa (Xeipwvacg 2010) Mnxavec Turing kal YAoAoyIoIgoTnTa 9




NTETEPUIVIOTIKEC MNxavec Turing

0 YnoAoyiopoc DTM unopei va unv Tepuatidel!
B ... oc avtiBeon n.x. ue DFA.

O >uvoAikn katdoTtaon ) diapdpewon (configuration): (¢, o,a0,)

B (TpExoOuOoa KATAOTAON g, CUPB/pa apioTePa KEPAANG o,

ouuPolo oe Beon KeE@AANG, oupB/pa Oe€ia KEPAANG O,).

B ApxiKn dIaUOPPWON PE €i0080 X = X;X5..X,: (G0, T1T2 . . . Ty)

B Telikn dIapOpPWON HE 5080 Y = Y,Y5...Y: (HALT, Y1Y2 ... Yn)
[0 YnoAoyiopyoc DTM M : ocuvaptnon |- kai oxeon |-* .

B |- : diauoppwaon Nou NPOoKUNTElI AnNo TpEXoUuoa o€ eva Bnua.

B |-": JlauOpPWOEIC NOU NPOKUNTOUV OE KAMNOIO #PBNUATWV.

INa (g0, 122 ... x,) F* (YES,...) Yyodgovue M (x) = YES

[ (go, 2122 . .. ) F* (NO, . . .) YoGgpovpue M (z) = NO

o (go, 2122 - . - T4) F* (HALT, 4192 - - - Yn) YOG@ovue M(z) =y
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Napadeiyua Mnxavnc Turing

O > DTM pe > = {0, 1} ynopoUUE va avTIOTOIXIOOUUE
pnepikn cuvaptnon f : IN — IN onou €icodoc kal €£060¢
KwodikornolouvTal ato duadiko cuoTnua.

O «AAyopiBuoc» DTM nou pe €icodo x unoAoyilel x+1:
B Kdave TpExov TO KUTTAPO PE TEAEUTAIO GUUBOAO TNC €10000U X;
B repeat
O Av TpeExov KUTTAPO €XEl L1, ypawe 1 kal oTapara;
O Av Tpexov kUTTApo €xel 1, ypawe 0, KAVE TPEXOV TO APNECWC
apIOTEPOTEPO KUTTAPO, KAl KpATOUHEVO := 1;
O Av Tpexov kutTapo exei 0, ypaywe 1, KAve TPEXOV TO AUETWC
apIOTEPOTEPO KUTTAPO, KAl KpATOUHEVO := O;
B until kpaToupuevo = 0;
B Kdave TpeExov TO KUTTAPO HE NPpwWTO CUUPBOAO Tou X+1 Kal oTapdaTrda;
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Napadeiyua Mnxavnc Turing

O Mnxavn Turing nou pe €icodo x unoAoyilel x+1:

Q = {qo0, 01, 92, HALT} 0 : =
2= {0’ 1} qo (QO7O7R) (QO717R) (Q17|—'7L)
10 q1 (QZ7 17L) (QDO,L) (HALT7 175)
F = {HALT}

q2 (QZ707L) (QZ7 ]-7L) (HALTa'—laR)

B [lapadeiypa Asitoupyiac pe €icodo x = 1011:

(90,10110) F (q1,1011) = (q1,1010) F (g1,1000) F
(¢2,1100) F (g,41100) F- (HALT, 1100)
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NTETEPUIVIOTIKEC MNxavec Turing

[0 NTETEPHIVIOHOC: unoAoylopdoc M(x) eEeAioosTal Pe
npodlayeypappevo Tpono ( |- €ival ouvapTnon ).
B M(x) TeppaTilel og TeEAIKN kKaTaoTaon N 0sv TepuaTilel.
B M(x) = YES : M anodexeTal X. — =
B M(x) = NO : M anoppinTel X. LM —er —WEF Vi)
B M(x) =y : MunoAoyilel y = f(x).
O KaBoAikn Mnxavn Turing U: U(M; x) = M(x).
B U npooopoiwvel kaBe aAAn DTM vyia onoladnnoTe €i0odo.
B U diaBalel wc eicodo nepiypapn DTM M kai €icodo x yia M.

B U npooopoiwvel unoAoyiopgo M(x) kal kataAnyel os
010 anoTeAeoUA.
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YnoAoyioiuoTnTa

O T[Awooa (npoBAnua) L anokpioiun (decidable),

B 1) unoAoyioiun (computable), Ve € L. M(z) = YES
avadpouikn (recursive), 4 DTM M: {Va: Z, L,ng; —
eniAuoiun (solvable): N , MAT) = NO

O T[Awooa (npoBAnua) L anodektn (acceptable),

B N nuianokpioilun (semidecidable),

avadpopika anapiBunaoiun Vz € L, M(z) = YES

Ve ¢ L, M(z)

(recursively enumerable), JDTM M. {
kaTtaypawiun (listable):

O (Mepikn) ouvapTtnon f unoAoyiciun:

M@=y avf(z)=y
4DTM M: {M(:c) :/( oV f(;c) OEV 0@@8‘50%
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YnoAoyioiuoTnTa

0 Na o€iéeTe oTI:

B KaBe anokpiolyn YAwooa €ival Kar nuianokpioiyn.
B Av vyAwooad L anokpioign, TOTE CUUNANPWHATIKN anoKpioiyn.

B [Awooa L anokpioiyn avv

L kal cuhunAnpwuaTikn TNS L NUIanokpicidec.
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©con Church - Turing

O

DTM noAu 10xUpO UNOAOYIOTIKO HOVTEAO!

0 [MpoonaBeia evioxuonc Pe eninAeov duvaToTnTeC. M1.X.
B [loAAanAec Taiviec.
B Taivia duo (n yevikoTepa d) diaoTacewv.
B [loAAanAEc KepaAEC.
B Mn vreTeppiviopoc (oxeon JeTapaonc).
0 Mnopei eUKOAOTEPOC OXEDIAONOC KAl «HIKPN» ENITAXuvon.
B <«Evioxupevec» (D, N)TM npooopoiwvovTal ano Tunikec DTM,
O AEgv evIOXUETAI TO UNMOAOYIOTIKO HOVTEAO!
B '[0ia KAGon anokpioigwy Kal NUIanokpioigwyv YAWoOOWV.

AAyOpIBuol & MoAunAokoTnTa (Xeipwvacg 2010) Mnxavec Turing kai YnoAoyioigoétnta 16




©con Church - Turing

0 Aev undpyel UNOAOYIOTIKO HOVTEAO 1O0XUpPOTEPO ano DTM.
B [1.x. avadpopikec ouvaptnoeic, RAM, Church, Post, Markoy, ...

O ©O&on twv Church - Turing:
YnoAoyioigo avv DTM anokpioiuo!

B AigioBnTika: aAyopiOpog sival DTM nou TeppaTilel navrta
(uE OWOTO anoTeAeoua).

B Ocon Church - Turing dev unopei va anodeixBei.

O Eival BewpnTika duvaTov, aAAd npakTika anibavo va
dlaTunwBei aTO PEAAOV IOXUPOTEPO UMNOAOYIOTIKO HOVTEAO.
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MnN-YnoAoyIoIuoTNTa

0 Ynapxouv pun sniAucipga npoBAnpaTta (un anokp. YAWOOEC).
B [Awooec yn apibunoipyec, DTM apiBunoipec!

O MNpoBAnua teppartiopou (halting problem):
B Acdopevne DTM M kai oupB/pac x, M(x) Teppartilel;
B Ynapxel(;) DTM / npoypappa H nou dexeTal wc €icodo

(onoladnnote) DTM / npoypappa M kal Tnv €icodo X via M, kai
anavTa YES av M(x) TeppaTtilel kai NO av M(x) dev TepuaTilel.

0 MpoBAnua TeppaTionou €ival BN eniAUcipo!
B AnodciEn pe diaywvionoinan.
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MnN-YnoAoyIoIuoTNTa

O MpoBAnua TepuaTioyou €ival un EniAUciyo!
B 'EoTtw oTI unapxel DTM H nou yia kaBe DTM M kal €icodo X,
H(M; x) anogaailel av M(x) TepuarTilel | oxl.
YES ov M (x) TepuatiCel
== {NO ov M E:cg 68%M‘CSQM(X‘EC§£L
B Me Baon DTM H, kataokeualoupe DTM D(M):
if H(M; M) = YEs then run forever clse halt
B Ek kataokeunc, D(M) Tepuartilel avv M(M) dev Tepuarilel!
B Aokipaloupe D pe eicodo Tov £aUTO TNC:
O D(D) tepuatilel avv D(D) d&ev Tepuartilel! Atono!!!
0 Ynapxouv noAAa aAAa pn eniAuciya npoBAnuara.
B [1.x. eniAuon Alo@avTiIKwV €EICWOEWV.

AAyOpIBuol & MoAunAokoTnTa (Xeipwvacg 2010) Mnxavec Turing kai YnoAoyioigotnta 19




