“It may be a model, Captain, but it's highly illogical."
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® AIAKPITA MAOGHMATIKA

Koatnyopnuotikog Aoyionog




Mop@pec OewpnuaTwy

Ymapyel EVO AVTIKEILEVO WGTE VOl 1IGYVEL KATL.

Ynop&rokdc mocooeiktne 3

['o kdOe avTikeipevo 16YVEL OTL KATL.

KoaBoAkoc mocoogiktng V



Kotnyopnua ctval pio T1pOTOGT TOL TEPIEYEL
TETEPAGLUEVO TANOOC peTafANT®V Kou 1) omoia,

YiveTal AoYikn TpoToeT OTaV o1 LETUPANTEC

KGT n YO p r’] lJ GTG aviikodictavtol and GUYKEKPIUEVES TLUEG.

x>3

«T {va@ah’nepo ’COD)

YT1rokeipgevo AnAwaong Katnyopnua ni
KartnyopnuaTtikd 2U0upoAo

«To x glvon peyoAvtePO TOL 3%
P — xoatnyopnua («peyardtepo tov 3)

X — HETOPANT Tigh (T A F) g
TTPOTACIOKNG
ouvapTtnong P oto X




Katnyopnuartikn Aoyikn

O tou€ag T™C AOYIKNC TOV UGYOAEITOL LLIE:

A Vx € Humans: Loves(x, Chocolate)
OK(XTT]VOP n u ot @Humans: DoesNotLove(y,Cho@

Conclusion: y is lying.

&

ollocoocikec (o€ Alyo...)




O KaBoAIKOc¢ NoocodeikTne V

Vx(P(x))
H P(x) etvon aAnONc yio OAEC TIC TILES TOV X GTO
TEOLO 0PIOUOD T| TOUED OVAPOPOG.

P(x)=x*>x
Vx (P(x)) 777

(Lo1KOVS aP1OUOVC; TPOYULOTIKOVC;)



2XEon V Kal A

Vx(P(x)), 0 <x <4
P(x) =“x*<10”

Vx(P(x)) =P(1) A P(2) A P(3) A P(4)
MéEBoooc¢ ¢ eCavtAnon..

P(4) yevonc kot dpa givor yevong.



O YTmrap¢lakoc NMooodeiktng 3
dx (P(x))

YmapyeL VO GTOLYELO X GTO TEDl0 0P1a1LOD N TOUED
avapopag €tol wote N P(x) va givon aAnOnc.

P(x)=x*>x
dx (P(x)) 777

(Lo1KOVS aP1OUOVC; TPOYULOTIKOVC;)



2.X€on 3 Kal v

Ax(P(x)), 0 <x <4
P(x) =“x*<10”

Ax(P(x)) =P(1) v P(2) v P(3) v P(4)
MéEBoooc¢ ¢ eCavtAnon..

P(1) aAnOnc kot apa eivor aAnOnc.



Acopeuon MetaBAnTwy

Agoucousvy petafint (eCoptdtor amd TOGOOEIKTN)

Eiev0cpn petaPint (0ev e€optdral amd mTOGOOEIKT)

I'evika:

OAeg o1 peTtafAnTEC 6€ TPOTUGLOKT GLVAPTN O TPETEL VO,
elVOl OEGUEVUEVEG €1TE UE TOCOTIKOTOINTEC N UE avdbeon

TIUNC WoTE Vo Bempeital Aoyikn Tpotaon.



[Mapdadeiyua ©

Toiylac: «There exists a student who will fail the exam.»

doirntéc: «We hope 1t’s not V of us.»



Mepika lNapadeiyua

Na oerytet 0t Ax(P(x)) A Ix(Q(x)) oev givon
AoYiKd 1ooovvoun pe tnv Ax(P(x) A Q(x)).

Na oetytel 011 Vx(P(x)) v Vx(Q(x)) oev
etval Aoyikd tooovvaun pe v Vx(P(x) v

Q(x)).



ApVNOEIC

‘Eoto P(x)=«0 x &yetl Kdvel o1oKpitdl LolOmuortikdy

Tt onuaiver Vx (P(x));
T onuaivel — (Vx (P(x)));

I10te  apvnon eivar I10te | apvnon

IGOSDV(I}IO A)mﬂﬁg; €ival '1’81)51’]9;

—(3x (P(x))) Vx (—P(x)) ['a xaBe x, n P(x) Yndpyel x €161 wote
etvan Pevonc. P(x) etvon AAn0Onc.
—(Vx (P(x))) Ax (—P(x)) Yndpyer x étor wote  H P(x) givor aAnO1c
P(x) etvon Wevonc. Yo O\ TOL X.




Metadppaon atro 'Awooa o€ AoVIKN
‘Ek@paon

“Kabe portntg o€ avtn tnv taén £xel mapakorovdnecet Java.”

Avon:
IIpowta amopaciCovue tov TopEa avapopds U.

Avon 1: Av to U givar 6Aot o1 potrtntég TG TAENC, opilovue
cuvaptnon J(x) = “x &yxel mapakorlovOncet Java”

Vx (J(x))

Avon 2: Otav to U givor 6A01 o1 dvBpmmot, opilovue tn cuvaptnon
S(x) = “x elvo @O1TNTNC ALTNC TNG TAENS KOl LETAPPALOVLE

Vx (S(x)— J(x))

Vx (S(x) A J(x)) etvon AdBoc. Tr onuaivet;



Metadppaon atro 'Awooa o€ AoVIKN
‘Ek@paon

“Kdmotog portntnc avutng e TaENg £xel mopaxkorlovdncet Java.”

Avon:
ITolog etvar o Top€ag avapopdg U,

Avon 1: Av U givar 6Aot o1 otrtntég TG TAENC

dx (J(x))

Avon 2: Av U givar 6A01 o1 avBpwmot

dx (S(x) A J(x))

dx (S(x)— J(x)) eivon AdBoc. Tr onuaive;



Metadppaon atro 'Awooa o€ AoVIKN
‘Ek@paon

1.«OAa Ta AMovtapio eivor dyplony
2.«Kdmoia Movtapia 0ev Tvouv KopE.»

3.«Kdmowa aypro TAAGLOTO OEV TTIVOUV KAPE.»

P(x) eivon n onAwon «To x givar Aovtdpt.»
O(x) etvar n onAwon «To x eivon dyp1lo.»
R(x) givon n onhmwon «To x wivel kage.»
[Tedio opiouov: OAa ta mAdcuata
L. Vx(P(x) = O(x))
2. Ax(P(x) A —=R(x))
3. Ax(O(x) A —=R(x))




Eu@wAcupevol NoooTikoTToINTEC
Vx3y (x + y=0)

«I'a kaBe x vTdpyEL KATO0 Y £TGL MGTE TO
dOpotoud tovg va givai 0.»

VxVyx+y=y+x)
AvtiueTafeTiKOC Kavovac Tpocheonc.



MeTa@paon kal ApvNOEIC

«Kabe mpayuatikog aptopoc ektog amo to 0
EYEL TOAAUTAOGIOGTIKO OVTIGTPOYO.

Vx ((x # 0) — 3y (y=1))

—(Vx3y (xy=1))

y

AxVy (xy # 1)



[Tapdaodelyua

(Oev gival wpaio aAAG duCTUXWC Eival TTPAYHATIKOTATA) &

‘Evog ' EAANvog mebaivel amd avtokivnTioTtiko kdbe uépa.

AEVM[O E neBaivel and avtoKivnTioTiko tnv nuépa M|

VM AE[O E nebBaivel amd avToKivnTIoTiKo TV nuépa M]



[Tapaodeiyua
A =0A\a ta EEva mopTokdAla eival dyevota. (F)
Tt onuaivel Oyt A;

A) OAa ta EEva mopTokdMa eivot KaAd.

B) O\La ta CEva mopTOoKAALO OEV EIvaLl AYEVGTA.

I') TovAdyloTov Eva EEVO mOopTOKAM EIVAL EDYEVGTO.
A) Tovddyiotov Eva EEVO TOPTOKAAL OEV EIval GYEVGTO.

E) O\La ta viomio mtoptokdAio eivorl KoAd.



‘Eva Akopa lNapadeiyua (1)
U = {yeipec, xoproi, toiumovpio}
F(x): x etvon yeipa

S(x): x elvar Kop1O¢
1(x): x elvou ToUmONpL

“Olo gtvon yeipec”

Vx(Hx))



[Tapadeiyua (2)

U = {yeipec, xoproi, toiumovpio}
F(x): x etvon yeipa
S(x): x elvar Kop1O¢
1(x): x elvou ToUmONpL

“Kavéva ogv elval koplog.”

—(dx S(x)) Me ti eivar 10000 vauo;
Vx (7 5(x))



[Tapadeiyua (3)
U = {yeipec, xoproi, toiumovpio}
F(x): x etvon yeipa

S(x): x elvar Kop1O¢
1(x): x elvou ToUmONpL

“Olec o1 yelpeg etvar Koprlol”

Vx (F(x)— S(x))



[Tapadeiyua (4)
U = {yeipec, xoproi, toiumovpio}
F(x): x etvon yeipa

S(x): x elvar Kop1O¢
1(x): x elvou ToUmONpL

“Mepikot Koptot eivon totumovpia”’

dx (S(x) A T(x))



[Tapadeiyua (5)

U = {yeipec, xoproi, toiumovpio}
F(x): x etvan yeipa
S(x): x elvar Kop1O¢
1(x): x elvou ToUmONpL

“Kavévag koplog ogv ival toiumovpt’”

—(3dx (S(x) A T(x))) Me 11 eivar 16000VaUO;
Vx (—S(x) V ~1(x))



[Tapadeiyua (6)
U = {yeipec, xoproi, toiumovpio}
F(x): x etvon yeipa

S(x): x elvar Kop1O¢
1(x): x elvou ToUmONpL

“Av Kamolo Yelpa €ilval Koplog TOTE Elval Kot TGLUTOVPL’

Vx ((F(x) A S(x))— T(x))



2.c1pa NoooTikoTTOINCEWV

AxVy (x +y=0)

Avt n TpoTaon gival aindng N yevong; Iarti;

Vx3dy (x +y=0)

Avt n tpoTaon ival aAnOnc N yevonc; Iarti;



[Tapaodeiyua

‘Eotow U 10 GUVOAO TOV TPOyLUATIKOV aplOumv

Pixy):x-y=0
[Towa eival ) Tiun aAndeiog tov:

VxVyP(x,y)

Yevong
vxHP(x,y)

AnONg
Tx Vy P(x.y)

AnONg
i 7y P(x,y)

AnOng



MeTtappaon lNpotacewyv o [ Awooa

Hapaostypa: Vx (C(x) V dy (C(y) A F(x, y)))
C(x) =“x &xer H'Y” xar F(x,y) = “x xou y €ivon ¢ihor” Ko o
TOUENC avVaPOPAS Y10 TOL X Kot ) €vat OAOL 01 POITNTEC TOV
TUNUOTOC.

Kd&Be portntg oto tunua £xet H/'Y 1 €xer oido mov &yelt H/Y.
Hapaderypa: IxVyVz (F(x, y)A F(x,z) A (y #2))—F(,2))

Y ndpyet @o1tnTNC TOL 0MO10VL KAvEVAC PIAOC OgV €lval PIAOC UE
TOVC LTTOAOITOVS PIAOVE TOV.



EUKOAN (1,5 — 9/24)

Aéue 61000 datetayuéva (evyn (a, B) kor (¥, §) sivaricodvvopa (ypapouvue (a, B) = (y,6)), ov a = ¥ ko
B = §.'Eoto s | mpotaon:

vavpvyve (((a.f) = (,8)) = (a =)
a) Eival aAnOng n npotaon s;
B) ['phyte v avtictporn g S.
v) Eivar adnbng n avtiotpogn tg. Attoloyeiote v andvtnon coc.
0) I'pdyte v avtbetoavtiotpoen g S.

¢) Eivar aAnOng n avtibetoavtictpoer te. AlTioAoyeioTte TNV andvinon coc.



(2 Movaoeg)

a) [Tow and T1¢ mapakdt® TPOTdoelS avaeépel OTL av €vag aptBuog eival Betikdg Ko Evag dedTEPOC
ap1Ouog eivar peyaAlutepog amd Tov apyiko aplfud tote Kot 0 devTePOg aplOudg eivar Betikdc,.
1. VxEly((x >0) - (y> 0))

2.VxVy (((x >0A(Y>x)- > 0))
3. Vx‘v’y((x >0)A(y> x))

4. vx3y ((x >0) - (>0 > x)))

B) ‘Eocto 6t P(x,y) eivan éva katnyopnuo 0mov o Topéag avaeopdc yoo to X kal y eivar to {1,2,3}.
Emniéov, éotm Ot T0 xatnyopnua givon AAnBég povo otic e€ne meputtwoes: P(1,3), P(2,1), P(3,1),
P(3,2), P(3,3). Na avagépete mola amd Ti¢ TopaKat® Aoyiké mpotdoel eivar Pevdnc.

1. IxVyP(x,y)

2.Vx3yP(x,y)

3. 3yVxP(x,y)

4. VyaxP(x,y)

y) Eotw n wpétaon: Iyvx(C(x) » =C(x,y)), o6mov C(x) onpoivet «O x sivor @ontig
[TAnpogopikney, C(X,y) onuaivel OTL «0 X TEAEIMGE TNV y» Kol 0 TORENS avapopds TS X €lvat OAotl ot
QOLTNTES Ko TNG Y &lval OAeg o1 acknoels. [low and T1g mapakdtm TPoTacelS anotelel TNV LETAPPOON
0€ QULGIKN YADGGA QTG TNG AOYIKNG TPOTAOTG;

1. Yrdpyetr pio doknon mov kavévag 0ev TEAEIGE.

2. Yrapyel pio doknon wov kavévag eortng g [IAnpoeopiknc dev tedeimote.

3. Kamotog portntg [TAnpogopikng dev tedeimoe kopio Aoknon.

4. KaBe portntg ITAnpo@opiknc amétuye vo TEAEUDGEL TOVAAYIGTOV Uit AGKN oM.



2. pAaAUa AvTIOTPOpOU

«OAot o1 gykAnuatiec tnc mTOANC cvyvalovv oto umop H
dwoArd e Kotaoy.
«O T'idvvnc ovyvalel oto umap H ®oAird tme Kotooy.

«O T'iavvnc etvar Evog amd Tovg EYKANUATIES TNG TTOANC»

Oumg av (Tpomog oKEYNC YIOTPOV, UNYOVIKOV KTA.):

Vx(P(x) — O(x))
etval aAnOnc xar n O(a) etval aAnONc Yy cuYKEKPIUEVO a
101€ | P(a) umopei va eivalr AAnOnc.

AV €LVOL N TEYVIKN TS ATTAYWYG.
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