>ToIxela MNpoTaoiaknc AoyIknG

AidaokovTec: . AppaTtn, A. PwTakng, A. ZouAiou
EnipeAeia diapaveiwv: A. POTAKNG

>xoAn HAekTpoAoywv Mnxavikwyv
Kal Mnxavikwv YnoAoyloTwyv

EBviko MeTooBio MoAuTexveio




MaBnuaTikec MNpoTaceic

O (MaBnuaTtikn) npoTtaon: dNAwon nou PUNopei va €ival
aAnBnc n weudnc (oxi kal Ta duo).

To ovoua pou eival AnunTpnc.
XBec xiovioe oTnv KaoTopida.

O Zepepnc TiuNOnke pe To NopneA AoyoTteyviac.

>NMEPAa €ival n npwTn JEPA TNG avolénc.

0 AAAa oxi:
B T wpa €ivail;

KAveTe nouxia Nnapakaiw.

B >yedov Kabe pepa Bpexel (Xwpic To oxedOV;)
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[TpoTaciakn AovIkn

0 [Mpotaoceic cuvdualovTal Aoyika: oUuvBETEC NPOTACEIC.
B Av xiovioel, 6a naw yia oki N 8a nai&w xiovonoAguo.
B O A eival kaAoc n o A dev €ival KaAoc.
B Oa kadvw padnua oTtic 9 kal 8a naiw PnackeT oTic 10.

0 ZToIXEIWOEIC NPOTACEIC: NPOTACIAKEG HETABANTES p, g, I
B Baoika dopika otoixeia. Alakpitec Titec An W (1 i 0).

0 >uvduacopoi npoTtacewv Pe (Aoyikouc) cuvOeOUOUC:
-, AN, Vv, &, >, .

O MNpoTtaciakog TUnogG:
B Eite npoTtaociakn YeTaBAnTh p, q, r, ...

B Eite (=Q), (¢ ry), (Vv y), (@OY), (¢ > y), (¢oy),
onou ¢, Y NON OXNUATIOHUEVOI MPOTACIAKOI TUNOI.

0 Aopn N.T. anotTunwveTtal o€ devopodiaypappd.
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>nuaacioAoyikn Mpooesyyion

O Aoyikoi ocuvdeopol opifovTal Je nivakec aAnbeiac.

O AnoTignon: avabeon Tiywv aAnBeiac oTic yeTaBAnTeC evoc n.T.

B Ano TIgeC aAnBeiac peTtaBAnTwy, devdpodiaypappa, Kal nNivakec
aAnBeiac Aoyikwv ouvdeowyY, unoAoyifoupe Tiun aAnBeiac n.T.

Pl q|=p|pPAg|PVg p>>q | poqg | pDg
AlA|lY | A A A A ¥
AlY| VY| ¥ A ¥ Ng A
Y IA|A| ¥ A A Ng A
Y Y| A| ¥ ¥ A A ¥
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AOVYIKN ZUVENAywyn

0 Av aAnBeusl To p, TOTE aAnBeuel To g : p—q
pP=4q. (==pvq)

i
Q

B Av peAeTnoelc TouAaxiotov 30 wpec,
TOTE 6a EMITUXEIC OTIC EEETAOEIC,

B Av sipal o Mpoedpoc Twv HMA,
TOTE OAoI BaBuoAoyeioTe pe 10.

B Av yivw npwbunoupyoc,

0a AUow OAa Ta npoBAnuara.

o= A= =l =
o= 0 e~ Ml
8l A -l =

B 'O\ol ol poITNTEC EKTOC ZHMMY

(pOopouUV Hayio.
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>nuaacioAoyikn Mpooesyyion

O TauTtoAoyikn icoduvapia ¢ = y
B [1a kaBe anoTiynon, @ Kai  €xouv idia Tiun aAnbeiac.
B .x. (pAg >r=p—(g—r)
0 TautoAoyia @: ¢@ navta A (yia kabe anoTipnon).
B AvTtipaon @: @ navra W (yia kaBe anoTignon).
B AvTiQaon ¢ avv —@ TautoAoyida.
0 Ikavonolnoigoc @: ¢ Ogv €ival avTigaon.

B T={Q, ..., P} IKAVONOINCILO: P; A ... A P, IKAVONOINCIHOG.

O Ynapxel anoTignon nou Ikavonolei (tTautoxpova) oAouc
TOUC TUNouc Tou T.
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[NapadeiypaTta

O Ndo p=((pAg)—=r)—((pVe) —r)
ouTe avTipaon (apa 1kavonoinoigoc) oUTE TauToAoyid.
B Ikavonomoigoc @: p=g=r=AnNp=g=Akar=W,
B 'Oyl Tautohovia @: r=Wkaieitep=A,g=Weitep = y, g = A.

Pla |7 |pnrg i pVvg|prg—r|pvg)—r| @
A|lA|A| A A A A A
A|lA|Y| A A ¥ NG A
A|Y|A| ¥ A A A A
A|lY|¥Y| ¥ A A ¥ b
Y A|A| ¥ A A A A
YIA|lY| ¥ A A ¥ b
¥ Y| Al ¥ ¥ A A A
PERER B ¥ A A A




[NapadeiypaTta

O Ndo ¥ = ((p— q) = p) — p TauToAoyia.

B Avp=A, T0TEA

. : plq \p—mq w—o>q9—>p| (p—9 —p)—p
(aAnBec cupnepacua).
B Avp =W, ToTE A AlAL A A A
(weudng unobeon). ALY ¥ A A
¥ A A Y A
VY | ¥ A b4 A

O N&opA (p— q) — g TauToAoyia.

B Kabe n.7. e idia guvTakTIKn HopPn @ A (@ —> W) —> W
(yla kabe @, W) €ival TautoAoyial
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TauToAoyikn Zuvenaywyn

O >uvoAo n.T. T ouvenayeral TQUTOAOYIKA N.T. ¢, T |= @ :

B KdaBe anoTipnon nou ikavonolei To T IKAavonolgi kal Tov @.
(@ eneTal avaykaia ano unobeoeic oto T).

B T |=¢@avvTu{=@} HUn IKAVONoIinaiuo.
B J|= ¢ (nanAa |= @ ) dnAwvel 0TI @ TauToAoyida.
B Av T un ikavonoinoipyo, Tote T |= @ yia kabe n.T. Q!
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[NapadeiypaTta

O 'Eotw ouvoAo n.T. T = {p; V —pa, p1 A D2, 01 V p3}
[olec ano TIC NapakaTw aAnbeuouyv;
T = —=p1 = (p1 Ap2) T = (p2 V p3) — (p1 A ps3)
T k= (p1 Ap2) = ps T k= (p1 V p2) = (-p1 = —ps)
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[NapadeiypaTta

0 T[lolec TAUTOAOYIKEC OUVENAYWYEC aAnBeuouV:
p=> o0 FEle=9) =0
(=)= pEe— (Y—p)
(=W —=9) Fe— (Y= o)
(=W =9) Elep—9) 2o
(o= %) = o=l — (¥ — )
o= (Y= ¢) E (e = (¥ — )
(e = W —=9) FeA-p
0 [Napatnpnoseic yia TAUTOAOYIKEC OUVENAYWYEC:
B un IKavonoinaoigo |= oTidnnoTe
B oTI0NNoTE |= TauToAoyia
B TguToAoyiad |= pOVO TauToAoyid
O

HOVO [N IKavonoinoiJo |= avTigpaon

> e P> P>
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[d10TNTEC AOYIKWV ZUuvOeopwV (I)

= PAG=4Ap
Avtipetabeticn
pPvqg=Eqgvp
= : PA@A=@AG AT
POGETUIPIGTIKY
pvigvrn=@vaqvr
= , PA@VA=(PAGDY(PAT)
TUUEPIOTIKN
pv(grr=pvg A(pvr)
AwtAn apvnon — = p=p
AVTIKOTOCTOON
— g = —
GUVETOYMYNG =
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[d10TNTEC AoyIKWV Zuvdeouwv (II)

AmokAelopog pitov  |(pv—p=A

AvtiBeToavooTpopr, |p — g=—qg — —p

Ecayoym pPAqG—r=p—(q—7)

De Morgan

—(pAg)=—pVv —q
—(pVvg =—pA—q

Apvnon cvovenay®yns | —(p — qg)=p A —

q
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Napadeiyua

[0 AnAonoinon NpoTaciakou TUMou:

(e A=)V (= At)) V (mp A )

(e A=)V (= AY)V (= A=)
(e A=)V ((mp A (V1))

(o A=) V =g

= (Vo)A (P V —p)

=PV o

(1 A @)
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Napadeiyua

O ‘'Ynontoc dnAwvel: «Aew TNV aAnBeia avv ipgal Evoxoc».

B [vwpifoupe OTI €iTe A€el naAvTa aAnBela €iTe navTa YeuaTtd.

B Mnopoupe va anopavBoule av €ival evoxoc;

0 p = «Agel aAnBeia»
g = «€ival EVoxXoc»
B AnAwon: p < q.
B [lpenel va aAnbeuel OTI:
p<(p<q)

Plq|pogq | popeoq)
AlA|l A A
AlY| V¥ Ng
YAl ¥ A
Yy A ¥
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Napadeiyua

0 O koopoc XwpileTal O€ EUYEVEIC KAl ANATEWVEC.

B FEuyeveic: navta aAnbela. AnAaTewveg: navta Yeuarta.

0 Kanoloc ONAwVEl:
«Av gipgal euyevnce, TOoTe N oulUuyOC UOU E£ival EUYEVNC».

N
L p=

d =
O

Eival euyevnc; H ouluyoc Tou;
«avOpac Uyevnc»
«avoOpac Aesl aAnBeia»
«oUuluyoC EUYEVIC»
AnAwon: p — q.

[penel va aAnBeuel OTI:
po(p—q)

Pl q|p>q | pop@—>9q)
AlA| A A
AlY| V¥ NG
YAl A NY
YI¥l A ¥
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[NapadeiypaTta

O Zuvavtape 3 avBpwnouc, A, B, I, kal pwTape Tov A av gival
EUYEVNC:
B O A Afel KaTI, dAAG Oev TOV aKOUUE.
B O B nerayeral kal Aggl: «O A €ine OTI €ival anaTewvac».
B Ol Agel: «Mnv Tov nioTevelc, o B gival weuTnc!»,
O Eival ol dnNAWOEIC: «TO KAAO paynTo dev €ival ¢OnNvo» Kal «To
PONVvO paynTo dev sival kKaAd» 1000UVAUEC;
B Jooduvapia kK - =@ Kal ¢ —»> K ;
O Eival To «autn n npoTaon €ival yeudnc» pad. npotaon;
B Mnopei va eival aAndnc; Weudnc;
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MaBnuaTikn Aoyikn

0 AVTIKEIJEVO: BePeAinon TwV HaBNUaTIKWV.
B [loTe pia npoTaon Ioxuel / Jia anodeién €ival cwoTn;
B >nuacioAoyika: ocuhneEpacpa eNeTal avaykaia ano unobeoslc.
O Evoiagepel aAAa dev eAeyxeTal (anodoTika).
B >UVTAKTIKA: O0Tav otnv anodelkTikn diadikacia epapuolouphe owaoTa
OUYKEKPIUMEVOUC KaVOVEC (OUVTAKTIKNG puanc).
O Aiatunwon JE vonuoouvn — «JNXavioTIKOC» eAEYXOC.

B ZnToupevo looduvapia: owoTEC «OUVTAKTIKA» anodei&sic
BepeAiwvouv (OAEC KAl JOVO TIC) «ONMACIOAOYIKA» CWOTEC NPOTACEIC.
O EykupoTtnTta - MMAnpoTnTa.
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>UuvTakTiknN Mpoogyyion -
[TlpoTaciakoc AoyIOUOC

O A&wuaTiko Zuotnua (ox1 yovadiko):
B ASl: o= (Y — )

B AZ2: (o= (@ = x) = (=) = (= X))
B A3 (tp = ) = ((he = ¢) = p)

. . P, p—
0 AnodeIkTIKOC kavovac Modus Ponens: "
OO0 ZekivwvTtac ano a&iwparta (N unobeceic, N TUnNIKA

BewpnuaTa), Kal HOVOo PE CUVTAKTIKN avTikaTaoTaon
kKal MP, anod&ikvUOUME TUnika Bewpnuara.

B |- @ : @ €ival TUNIKO Bewpnpa.
B T |- @ : @ anodeikvUETal TUNIKAG ano unoBeoeic T.
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= (Y — @)
(o= W =>x) = (e=9) = (= X))
(e = =) = (0 = ¥) = @)

Tunikec AnodeEi&elc

O Tumkn anodeiEn via |- ¢ — @

1. (p>(p->@)>0) > (= (@—@)) > (0> @))
AZ2 pe (@, @), (¢, @ - @), Kai (X, @)

2. o> (> @) Q) A2l pe (@, @), (Y, @ - @)
3. (¢p=>(—>@))—>(¢—>P) 1, 2, MP

4. O > (¢ > @) Azl pe (@, @), (Y, @)

5. ¢ 3, 4, MP
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= (Y — @)
(o= W =>x) = (e=9) = (= X))
(e = =) = (0 = ¥) = @)

Tunikec AnodeEi&elc

O Tunikn anodeiEn yia —@ |- (@ —» @) >

1. (> =) > (=¥ > ) > y) A23 pe (@, W) kal (Y, @)
2. =@ = (=Y > Q) A2l pe (@, —@) kal (Y, —y)
3. =@ YnoBeon

4. =Y —> =@ 2, 3, MP

5. (=Y > @) > w 1,4, MP

B [lola ano Ta NapakdTw NPOKUMTOUV AMeEca ano agiwuaTa;

B 00

B x> X—>X)

B 0> (Y —>X)

B (0> {(¢—>y)—>-)
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= (Y — @)
(o= W =>x) = (e=9) = (= X))
(e = =) = (0 = ¥) = @)

Tunikec AnodeEi&elc

O Eival owoTn Tunikn anodsiEn via ¢ |- (=@ — =) - @

1 W YnoBeon
2 Y- (—p-> ) A21 pe (@, y) kal (Y, =)
3. > Y 2,1, MP
4. (=@ > ) - (=@ > —y) > @) A23 pe (@, @) Kal (Y, =)

B To BAua 4 sival AaBog!!!
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= (Y — @)
(o= W =>x) = (e=9) = (= X))
(e = =) = (0 = ¥) = @)

Tunikec AnodeEi&elc

O ZwoTn Tunikn anodsiEn via —y |- (=@ — =) > @

1. —yw YnoBeon
3. > W 2, 1, MP
4. (=@ > =) > (=@ > ) > @) AZ3 pe (@, @) Kai (¢, ~y)

B Me xpnon Tou |- ¢ - —— pnopoUpe va anodeiEoupe
Kal OTI Y |- (= —»> —) > @
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Tunikec AnodeEi&elc

O ©Oewpnua Anaywyng: TU{olFyp & TEo —
O ©. AvmiBetoavaotpopng: T'U {p}t F - & T U{yp} F —p
B Tunikn anodeién via |- @ > —@
F o — - @.Aét}ay. o F ——p @.%cpng —p F =

O Navoo |[-(@—->x) > (@ —>X—->y)) = (@ —>y)) ...

B ...apkeivdo{ o —->xX, 0> XX—>uw), @} |- w.
1. o YnoBeon
2. ¢ > (X —->yw) YnoBeon
3. x>y 2,1, MP
4. @ > X YnoBeon
5 ¥ 4,1 MP
6. W 3,5, MP
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> UVTAKTIKN VS
>nuaacioAoyikn Mpooesyyion

znpaoioAoyikn Mpoogyyion zuvTtakTikn Npoogéyyion
— TauToAovyia: |= @ - TUMIKO Bewpnua: |- @
- TauToA. ouvenaywyn T |= ¢@ - anddein pe unobeoeig T |- @
— 1kavonoinoiyo T —ouveneg T:  Zp(T + ¢ nou T F =)
— Jn 1kavonoinoiyo T — avTipaTiko T: Jo(T F ¢ now T = =)
Vo T ¢
— av T un 1Kavonoinoiuo, - av T avTipaTiko,
TOTE T |= @, yia kKGBe @. TOTE T |- @, yIa KAB¢e .

O EykupotnTta: VT, Yo, ThHo=TEy
O [OAnpotnta: VT, Vo, TEep=TFp
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[NapadeiypaTta

O Eival ol dnAwOEeIC: «To KAAO paynTo Ogv gival pBnNvo» Kal «To

PONVO (paynTo dev gival Kaho» 1000UVAUEC;
B Jooduvapia K > =@ Kal ¢ > =K ;

O Eival To «auTtn n npotaon €ival Weudnc» gab. npotaon;

B Mnopei va eival aAndng; Weudnc;
OO0 Acite akoun:

B Liu, evornTa 1.8 (oeA. 33-40), aoknoeic 1.65-1.74.
O MNapadeiypara: 1.15,1.16, 1.17, ka1 1.18.

O Aoknoeic: 1.69-1.74.
B Rosen, evotntec 1.1, 1.2, kai (ev pepel) 1.3.
B Epp, evotntec 1.1, 1.2, kai 1.3.
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AOKNOEIC

O ‘'Eorw T an€ipo cuvoAo N.T. KAl @ n.T.
N&o av T |= ¢, TOTE unapxel nenepacpevo T, T woTe T, | = @.
L] T|=0@
B (MAnpotnTa) =T |- @
B (nenepaopevo Tun. anod.) 3 NENEP. Ty T woTe Ty |- @
N

(EykupoTnTa) = 3 NeENeP. To T woTe Ty |= @
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AOKNOEIC

O ‘'Eorw T an€ipo cuvoAo N.T. KAl @ n.T.
Av T |= @, TOTE unapxel nenepacpevo T, T woTe T, |= .
O Na anodei&éeTe TO ©. ZUpnayeiac:

B ‘'Eotw T aneipo ouvoAo n.T. Av KGBe NENEPACUEVO UNOOUVOAO
Tou T €ival Ikavonoinoigo, TOTE To T €ival Ikavonoinacipo.

O Anaywyn o€ aTono: €0TwW OTI KABE NENEPATHEVO UNOCUVOAO TOU
T eival ikavonoinoigo aAAa 1o T d€v €ival IKavonoinaiuo.

B OswpoUlEe avTipaon ¢ , apa —@ TauToAoyia.
T pgn Ikavonoinoigo = T |= @

(nponyoupevo) = 3 NeNep. TocT wote Ty |= @
= 3 nenep. T, T wote Ty U {—=@ } YN IKAvonoIinaoigo

(= TautoAoyia) = T, Un Ikavonoingoipo, arono!
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