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Aoyikn): Katnyoprjpota ko MNMooodeikteg

Noyk1): Katnyoprjuata ko [Nocodetktec J
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Aoyikn): Katnyoprjpota ko MNMooodeikteg

Katnyopruata kot [Nocodeiktec

PpovrioThplo otor Arakpltd Mabnportikd 3 /61



Aoyikn): Katnyoprjpota ko MNMooodeikteg

‘Aoknon 1
Moleg oTd ToL Tapok&Tw TPoTAoELS e Tooodeiktec elvo aAnBeic ko Toleg

Peudeic av To medlo elvon oL Tparypatikol apLBpot:
Q Vx(x* > x)

Ix(x2 -2 =1)

Ix(x*+2=1)

Vx3y(x? +y = 4)

Jyx(x% +y = 4)

O © 0 O
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Aoyikn): Katnyoprjpota ko MNMooodeikteg

‘Aoknon 1

Moleg oTd ToL Tapok&Tw TPoTAoELS e Tooodeiktec elvo aAnBeic ko Toleg

Peudeic av To medlo elvon oL Tparypatikol apLBpot:

o

o
(<]
o

0

Vx(x? > x), Weudée epdoov yia kdmoto x < 1, m.x. x = 0.5, x> = 0.25 < x

Ix(x2 -2 =1), AAnPéc, x = V3

Ix(x? +2 =1), Veudéc. MNa k&be x, x> >0 # —1

Vx3y(x? + y = 4), AAnbéc. Av emléEoupe y = 4 — x? Y1 omoLadHmoTe
TUUT TOV X LOYVEL.

IyVx(x% +y = 4), Weudéc. M.x. Y x = 0, To povadiké y ylo To omoto

Loy Vel elvall To 4 evd 6tav x = 1, to povadikd y = 3.

PpovrioThplo otor Arakpltd Mabnportikd
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Aoyikn): Katnyoprjpota ko MNMooodeikteg

‘Aoknon 2

Mpoodiopiote Ty Tt adhBetag The Tpdtaong IxVy(x < y?) av to medio
opLopo¥ ko Yol Tig 800 petofAnTéc slvou:

Q o Betikol paypotikol aplBpol

Q oL aképatol

Q@ o un undevikol wpaypotikol opLBuol
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Aoyikn): Katnyoprjpota ko MNMooodeikteg

‘Aoknon 2 J

Q Weudéc, yioti 600 pikpd ko av eudéEw to x (> 0), umdpxer y = 1/x/2,
yia To omolo x = 2y2 > y?

QO AMBég, Ty x=-1
Q@ AMBég, mx. x=-1
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Aoyikn): Katnyoprjpota ko MNMooodeikteg

‘Aoknon 3

Noa tpoodiopioete TV Th aAfBelag yrow kdBe pio amd Tic TopakdTw
TpoTdoelg av To Tedlo elvor To R:

1.Vx3y (X2 = y)

2.¥x3dy (X = y2)

3.3xVy (xy = 0)

43x3y (x+y #y+x)

5.9x(x #0— 3Jy(xy =1))
6.3xVy (y #0 = xy = 1)

7Vx3Jy (x+y =0)

8.3xTJy (x+2y =2A2x + 4y =5)
9Vxdy(x+y=2A2x—y=1)
10.¥xVy3z (z = (x + y)/2)
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Aoyikn): Katnyoprjpota ko MNMooodeikteg

‘Aoknon 3

Noa tpoodlopioete Tnv T ahfiBelag yrow kdBe pio amd Tic TopakdTw

TpoTdoelg av To Tedlo elvor To R:
1.Vx3y (X2 = y)

2.Vx3y (x = y2)

3.3xVy (xy =0)

43xJy (x+y #y+x)
5.9x(x#0— 3Jy(xy =1))
6.3xVy (y 20 = xy = 1)

79x3Jy (x+y =0)
83xJy(x+2y =2A2x+4y =5
9VxIy(x+y=2A2x—y=1)
10.YxVy3z (z = (x + y)/2)

T, yi omolodfmote ¢ oto R, umdpyel y =

c?, ondte Pdoel kaBoAikHc yevikevonc

F, y?> > 0 &pa yia x < 0 8ev Loyvel

T, epboov av x = 0, xy = 0 yiat k&Be y

F, epboov Loy bel 0 TtpooeTapLoTikOg VOLOG
T, epboov av x 0,y = 1/x

F, xaBd¢ yio omoodfmote x = ¢ av y #
1/c,xy #1

T, epboov Vx,y = —x

F, To oYotnpo sivow addvarto

F, Movadik Mon x =1,y =1

T , Tpoyavdg
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Aoyikn): Katnyoprjpota ko MNMooodeikteg

‘Aoknon 4

No Eovarypdupete kdBe piot amd T TOULPAKATW TPOTATELS £TOL OOTE O T
oOpBola dpvnomg vl TPOTYoUVTaL TWV KOTNYOPMULATWV:
1. =Vx3yVzT(x,y, z)

2. =(3x3yP(x,y) ANVxVyQ(x, y))
3. =3IxIy(Q(x, y) < Q(y,x))
4. —Vy3IxIz(T(x,y,z) V Q(x,y))
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Novyikn): Katnyoprpota kot Mooodeikteg

‘Aoknon 4
No Eovarypdupete kdBe piot amd T TULPAKATW TPOTATELS €TOL DOTE O T
oUuPoAa dpvnomng val TIPoNYOUVTOL TWV KATNYOPTULETWY:

1.-Vx3yVzT(x,y, 2)

2.5(3Ix3yP(x, y) AVxVyQ(x,y))

3.23x3Ay(Q(x,y) « Qy, x))

4.-Vy3x3Iz(T(x,y,z) V Q(x,y))

H wpbétoom 1 elva Aoyikd tooddvapun e
Ix-3IYVT(x,y,z) = IxVy-VzT (x,y, z) = IxVyIz-T(x,y, z)

H mtpétaon 2 elvon Aoyikd toodovaun we =IxIyP(x, y) V =VxVyQ(x, y) =
Vx=3yP(x,y) V Ix-VyQ(x, y) = VxVy—P(x,y) V IxTy-Q(x, y)

H mpétaon —(p « q) elvo adnbric 6tov M p ko M g éxouv BLapopeTikéc TuLég
alifeioc. Emopévwc, stval Aoyikd LoodOvapn e tnv Tpdtaon —p <> g
Yuvendg  mpdtaon 3, VxVy— (Q(x,y) ¢ Q(y,x)) =

VxVy (ﬁQ(X’.}/) A Q(y,x))

H mpétaon 4 eivon Aoyikd tooddvaun pe JyVxVz—(T(x,y,z) V Q(x,y)) =
WVXVz (=T (x,y,2) A=Q(x,y))
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Novyikn): Katnyoprpota kot Mooodeikteg

‘Aoknon 5

‘Eotw P(x) to koetnydpnuoe «O poabntic x yvwpiler Aoyiopd» ko Q(y) to
katnyopnpa «H t&&n y éxer évav wabnth mov yvwpller Adoyiopd». Na
ekppdoete kabBepio Amd TIC TOUPOUKATW TPOTATELS WS TTOCOTIKOTIOLHOELG TWV

P(x) ko Q(y).

o. Kémolol pabntéc yvwpilouvv Aoyioud.

B. Aev yvwpilel Aoyiopd kdbe pabnric.

Y. KdBe td&n éxel vav padnth mov yvwpilel Aoyioud.

8. KdbBe pabntic o ke td&n yvwpiler Aoyloud.

e. Trdpxel TovAdyLotov pio TéEn Tou dev éxel pabntéc mov yvwpilouv

AoyLoud.
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Aoyikn): Katnyoprjpota ko MNMooodeikteg

‘Aoknon 5

‘Eotw P(x) to koetnydpnuoe «O poabntic x yvwpiler Aoyiopd» ko Q(y) to
katnyopnpa «H t&&n y éxer évav wabnth mov yvwpller Adoyiopd». Na
ekppdoete kabBepio Amd TIC TOUPOUKATW TPOTATELS WS TTOCOTIKOTIOLHOELG TWV

P(x) ko Q(y).

a. Kémotor pontéc yvwpifouv Aoyiopd. IxP(x)

B. Aev yvwpiler hoyiopd kdBe pobnric. —(VxP(x)) = Ix—P(x)

y. KdBe té&n éxel évav pabnti mov yvwpiler Aoyiopd. VyQ(y)

8. K&Be pabntig oe kdBe té&n yvwpiler Aoyiopsd. VxP(x)

e. Trdpxel TovAdyLoTov pio TéEn Tou dev éxel pabntéc mov yvwpilouv
AoyLoud.

3y-Q(y) )
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Aoyikn): Katnyoprjpota ko MNMooodeikteg

‘Aoknon 6
No Bpeite éva kowvé medlo yia Tig petafAntéc x, v, z Yo To oTmolo 1 mpdToon
VxVy((x #y) = Vz((z = x) V (z = y))) elvow adnBrc kou éva &Mo medio yia

autéc Tic petaPAntéc, yia To omoio sivou Peudic.
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Aoyikn): Katnyoprjpota ko MNMooodeikteg

‘Aoknon 6
No Bpeite éva kowvé medlo yia Tig petafAntéc x, v, z Yo To oTmolo 1 mpdToon
VxVy((x #y) = Vz((z = x) V (z = y))) elvow adnBrc kou éva &Mo medio yia

autéc Tic petaPAntéc, yia To omoio sivou Peudic.

Omowodnfmote medlo éxel 800 akplBide otouxeior a kaw b, av x # y yuo kébe x
ko Yl k&Be y, tétTe elte x = a ko y = b eite x = b ko y = a. ‘Apa yral k& Be
zek v a,b (z=x)V (z=y).

‘Eotw Tedio pe tploe Touldyiotov diowpopetikd otouxeio a, b, c. Av x = a ko
y = b téte umdpxeL z = ¢ v To omolo Jev givaw aAnBric n TpdToon
(z=x)V(z=y).
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Aoyikn): Katnyoprjpota ko MNMooodeikteg

‘Aoknon 7

‘Eotw P(m, n) to kaetnydpnuar «o m dioupei tov ny», émov to medio twv §vo
apBudv eivow to odvolo twv Betikdv akepoiwv [SnAad?h n = km yuo k&Tolov
aképao k]. No poodiopioete Tig Tiég ahfiBetog Twv TopokdTwv TpoTdoswv:

o) P(4,5) &) ImVnP(m, n)

B) P(2,4) €) InvYmP(m, n)
) YVmVnP(m,n) e%) VYnP(1,n)
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Aoyikn): Katnyoprjpota ko MNMooodeikteg

‘Aoknon 7
‘Eotw P(m, n) to kaetnydpnuo «o m Saupel Tov ny, 4émov to medlo Twv dvo
aplBpov elvon To obvoro twv Betikdv akepaiwv [dnhadh n = km yio kdToLlov

aképowo k]. Na mpoodiopioete Tig Tipée alnBelog TwWV TOPAKATWY TPOTATEWVY:
a) P(4,5) 8) ImVnP(m, n)

B) P(2,4) €) InvVmP(m, n)
) YmVnP(m,n) eo%) ¥YnP(1,n)

o. Weudig

B. AAnBric

Y. Weudg, T.X. QVTLTTOPASELYLOL L.
5. AMnBhg, m = 1.

™

Weudtig, yiow k&Be n oto medlo av emAé&w m = n+ 1 dev Tov Soupel. Apa
elvow aAnB1ic M dpvnon tng mpdtaong VnIm—P(m, n).
ot. AAnB1ic
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Aoyikn): Katnyoprjpota ko MNMooodeikteg

‘Aoknon 8
Eivow oL Topakdtw mpotdosig Peudeic; Adote éval avTiTtapddelypo, av elval

duvatd. To medio elvon oL aképatol apbuol.
Q VxIy(x=1/y)

QO Vx3y(y? — x < 100)

Q VxVy(x*#y?)
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Aoyikn): Katnyoprjpota ko MNMooodeikteg

‘Aoknon 8

Eivow oL Topakdtw mpotdosig Peudeic; Adote éval avTiTtapddelypo, av elval
duvatd. To medio elvon oL aképatol apbuol.

Q VxIy(x=1/y). Veuvdnic. N.x. ia x=2,y=1/2¢Z

O Vx3y(y? — x < 100) Weudnc. M.x. yia x = —200, y? < —100 mov eivoun

advvaro.

Q@ VxVy(x% # y3) Veudtic. M.x. x=0, y =0.
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Aoyikn): Katnyoprjpota ko MNMooodeikteg

‘Aoknon 9
Now 8euxBet étL oL mpotdoeig VxP(x) V VxQ(x) kaw ¥VxVy (P(x) V Q(y)) émou
6oL oL Ttoootikol deikteg £xouv To Blo un kevd medio eival Aoyikd Loodbvoyuec.
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Novyikn): Katnyoprpota kot Mooodeikteg

‘Aoknon 9
Now 8euxBet étL oL mpotdoeig VxP(x) V VxQ(x) kaw ¥VxVy (P(x) V Q(y)) émou

6oL oL Ttoootikol deikteg £xouv To Blo un kevd medio eival Aoyikd Loodbvoyuec.

Mo v amtoderytel n Aoyikn LooSuvauior Tpétmel var amodeuytel étL 1 TtpdToom
VxP(x) V VxQ(x) <> VxVy (P(x) V Q(y)) sivou torutoroyia.

1. Av VxP(x) V VxQ(x) aknBnc mpéme va 8ei&oupe 6t VxVy (P(x) V Q(y))
aAnBric.

‘Eotw VxP(x) aAnBhg téte mpopavdde VxVy (P(x) V Q(y)) aAnbic.

‘Eotw VxQ(x) alndfc téte Tpopavdds VxVy (P(x) V Q(y)) adnbc.

2. Av VxVy (P(x) V Q(y)) ahnbric mpémer va dei&oupe 6t VxP(x) V VxQ(x)
oAnOc.

Av VxP(x) aAnd1c, VxP(x) V VxQ(x) aAnbBic. Aiagopetikd Ix0 étol wote
P(x0) evdhg. Téte dpwe Vy (P(x0) V Q(y)) ahnbic kou &po VyQ(y) adnbiic.
Yuverdg, VxP(x) V VxQ(x) adnBc.
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Emixetpriporta ko Kotwdveg cupmepatopod

Emuyxetpnpotor kow Kaevdveg ouutepoopuov J

PpovrioThplo otor Arakpltd Mabnportikd 22 /61



Emixetpriporta ko Kotwdveg cupmepatopod

‘Aoknon 1
No tpoodlopioete TNV eYKLPSTNTA TWV ETULXELPNULEATWY Tou akoAouvBolv. Av to
emxelpnpo elvor €Ykupo ToLog Kavdvalg OUUTEPALOROV XpTotpoToteitat; Av oL
ToLo eivorl To Aoyikd oA
Q Av n sivau parypatikég aplBude tétolog wote n > 1, téHTE n® > 1. ‘Eotw
dtun®>1. Téte, n> 1.
© Av n sivau parypatikéc aplBuéde Tétolog wote n > 3, TétTE n? > 9. ‘Eotw
ét n? < 9. Téte, n < 3.
© Av n sivau paypatikéc aplBude Tétolog wote n > 2, ToTE n? > 4. '‘Eotw
6t n < 1. Téte, n? < 4.
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Emuxelptipata kot Kavéveg oupmepoopol

Aoknon 1
Not tpoodlopioete TNV £YKUPSTNTA TWV ETUXELPMLATWY Tou akodouBolv. Av to
emxelpnpo elvon €ykupo ToLog kavdvalg CURTEPALOROV XpnoloToteitan; Av oL
ToLo givorl To AoYLkd oQAALL;
© Av n sivau paypatikéc aplBudc tétolog wote n > 1, tétTE n? > 1. ‘Eotw
éuun® > 1. Téte, n> 1.

To emuyeipnua dev eivou éykupo kaBodg M popet tou dev eivon éykupn. Oa
ekpdoovpe TO eTLXElpNUOL e TLg TipoTaolokéc HeTaANTéG p Yo TNV TtpdTaon
"n elvouw Tparypotikdg aplBude tétotog dote n > 1" ko g yiow TV TpdTaon
||n2 > 1.

7

Téte 1 popeh tov emiyepfipatog elvow M e&fic: ((p— g) A q) — p 1

p—q
qa
p
Auth bpwg dev sivar éykupn popen euxelpfuatog kabbdoov m
((p = q) A g) — p Bev eivon tawtohoyio. Mpdkertow yrow T Aoyik TA&vVN Tng
"euBePaiwone Tov cuumepdopatoc”.
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Emuxelptipata kot Kavéveg oupmepoopol

‘Aoknon 1
No tpoodlopioeTte TNV eYKLPSTNTA TWV ETULXELPNULEATWY Tou akoAouvBolv. Av to
emxelpnpo elvor €Ykupo ToLog Kavdvalg OUUTEPALOROV XpTotpoToteitat; Av oL
ToLo eivoil To AoyLkd oA
Q Av n sivau parypatikég aplBuéde tétolog wote n > 3, TéHTE n® > 9. ‘Eotw
dt n? < 9. Téte, n< 3.

To emuyeipnuo elvon éykupo kabde 1 wopet tou elvon éykupn. Oo ekgppdlooupe
To eTuyslpnpal pe Tic TipoTaolokéc wetaAfTéc p vl TV TipdTaom "n slvo
TpaylaTikde aptbude Tétolog dote n > 3" kaw g yio T mpdtaon "n? > 9.

Téte 1 popet Tov emuyeppatog etvon M e&fig: ((p— g) A—g) — —p 4
p—q
9
-p

Avutdc duwg sivan o kawvdvag modus tollens.
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Emuxelptipata kot Kavéveg oupmepoopol

‘Aoknon 1
No tpoodlopicete TNV £YKUPSTNTA TWV ETUXELPMLATWY Tou akodovBolv. Av to
emxelpnpo elvon €ykupo Tolog kavdvalg OURTEPALOROV XpnotpoToteita; Av oL
ToLo elvai To Aoyikd cpdua;
© Av n sivau paypatikéc aplBudc Tétolog wote n > 2, ToTE n? > 4. 'Eotw
ot n < 2. Téte, n? < 4.

To emuyeipnua dev sivon éykupo kabBhg M popyth tou dev eivon éykupn. Oa
£KPPAOOVUE TO eTiLXElpNAL e TIg TtpoTaoLlokég LeTofATéG p Yol TNV TtpdTaLoT
"n elvou Tparypotikdg aplBudg Tétolog dote n > 2" ko g Yo TNV TpdTaon
||n2 > 4"

Téte 1 popyn Tov emuyetpruatog sivon 1 €€ ((p — g) A —p) = =g 1

p—q
P
-q
Auth bpwg dev slva éykupm poper euyetpfuatog kabdoov n
((p = q) A =p) — —q Bev elvou Torvtoloyia. Mpdkertan yiow T Aoyikh TAGVN
g "dpvnomne tne vébeonc".
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Emixetpriporta ko Kotwdveg cupmepatopod

‘Aoknon 2

No Ttpoodiopioete av Tt TOPAKATW elvall £YKUPOL ETILYXELPTLOLTAL:

Q Av o x elvou évac Betikdc Tpaypatikde aplbude, téte 0 x2 eivou évore

BeTikdc TpaypoTikde aplbude. Apa, av o a2 elvou BeTikde, dToL 0 a eivan
TP YRaTIkdG, TOTE 0 a eivon OeTikde Tparypotikde aplBude.

Q Av x2 # 0, 6Tov x eivon évog Tparypatikég aplbude, téte x £ 0. ‘Eotw a
éva TpaLyaTikde alptbude pe a® # 0. Téte, a # 0.
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Emuxelptipata kot Kavéveg oupmepoopol

‘Acknon 2

No Tpoodiopioste av ToL TTOLPOKETW lvall £YKUPOL ETILYELPTLOLTOL:

Q Av o x givou évag Betikdg Tpaypatikdg aplbudeg, téte 0 x2 eivou évore

BeTikdc TpayHaTikoe aptBude. Apa, av o a2 eivow Betikde, dmov o a eivan
Tpaypatikde, TéTe 0 a sivan Betikde mparypatikde oplBude.

To emuyeipnua dev eivou éykupo kaBhg M popeth tou dev eivon éykupn. Oa
£KPPAOOVE TO eTILYXElPMLAL e TLC TtpoTaoLokéC eTAPAHTEC p YL TNV TtpdTaLOT
"x elvar BeTikdC TPAYHATIKOC aptBdc ko g yra TV pdTaon "o x2 slvat
évac Betikdg Tporypatikdg oplBudg!.

Téte n popyn Tou emuyepruatog eivow n e€fc: ((p— g)Aq) = p 1

p—q
4qa
p
Auth bpwcg dev slva éykupn popen emuxelpfuatoc kabbdoov m
((p = q) A qg) — p Bev eivon tavtohoyio. Mpdkettow yrow T Aoyik TA&vVN Tng
"euPefaiwong Tov oupnepdopatoc”. Aev éxel onpaoio étL xpnoyotoleiton
o oUuPoro a avti Tou x kB¢ ekppdleton oe kdbe TepimTwon 1 dLa TpdTOALOT.
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Emuxelptipata kot Kavéveg oupmepoopol

‘Aoknon 2
No Tpoodiopioete av T TOPAKATW elvall £YKUPOL ETILXELPTLOLTAL:

Q@ Av x2 # 0, 6Tov x eivon évog Tparypotikdg aplbude, téte x £ 0. ‘Eotw a
évac TpaLypaTikde aptbude pe a® # 0. Téte, a # 0.

To emuyeipnuo eivon éykupo kabBhde n popet tou eivon éykupn. Oo ekgppdooupe
To eTuyelpNual e TiC TpoTaolakéc LeTaBAfTéC p Yl TV TpdTaon "x? # 0,
6mou x givan évalg Tpaypotikde aplBudc! ko g yroe Tnv mpdtoom "x #£ 0"

Téte 1 popyt Tov emuyepripatog eivow M e&€fic: ((p— q) Ap) — g 1
pb—q

P
q

Autécg Spwe eivon o kavévag modus ponens. Aev éxel onuacio 6tL
xpnowototeitan To oduBoro a avti Tov x kabog ekppdleton oe kdbe
TepimTwon 1 S Tpdtoom.
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Emuxelptipata kot Kavéveg oupmepoopol

‘Aoknon 3
No tpoodlopiosTte av Ta ToLpakdTw eTLyelpHuaTa sival owotd f§ Adbog ko va
e&nynoete Tov Adyo.
© ‘Olo ou portntéc oe avthv TV TéEN KartahaPaivouv Aoyikh. O Métpog
slvorl pobntrc tng Téd€ng. Apa o Métpog katadaPaivel Aoyik.
Q Kdbe portnrric TAnpoyopiktc Taipvel éva pdbnuo Slakpltdv
podnuotikdv. H Natdoo mhpe éva udBnuo Stakprtdv padnuotikov. Apa
1 Natdoa eivon orthTpLio TANPOPOopPLkfC.
@ 'Olot ou atarydidol ayotodv ta ppolta. To katolkidio TouAl pov dev
slvor Tamarydhog. ‘Apal To TOVAL pov dev ayamtd Ta ppolTaL.
Q Kabévac mou tphdel yYkpavora kdBe pépa elvor vythc. H Alvta dev eivon
vyiic. Apa M Alvta Sev tpwel Ykporvora kéBe pépat.
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Emuxelptipata kot Kavéveg oupmepoopol

‘Aoknon 3
No tpoodlopiosTte av Ta TToLpakdTw eTLyelpHuaTa sival owotd § Adbog ko va
eénynoete Tov Adyo.

© ‘Olo ou portntéc oe avtiv TV TéEN KartahaPaivouv Aoyiks. O Métpog
slvorl poBntic tng Téd€ng. Apa o Métpog kotadaPaiver Aoyik.

Av x slvor éva dtopo téte uopouv va dnuoupynBoldv oL Tpotaolokéc
ouvvopthoelg P(x) Tou avarttaplotd thv ékppocon "to dtopo x elva gortntic
™¢ té&nc" ko Q(x) Tov avattoaplotd TV ékppocon "to dtopo x katahaPoiver
Moy, Tuverde, n pdToon "ONol oL portnTég oe auTHY TNV TEEN
kotodaPaivouv Aoyikn" pmopei va tapaotabel we Vx(P(x) — Q(x)). H
npéTaeomn "O Métpog eivon pabnthc tne Tdgng" pmopel va ekppootel Pdoset Tng
TpoTaotokfic ouvdptnong we P(a), émou « elvou o Métpog. Amd e8¢ TpokiTTe
dpeoa bt to emuxeipnua sivon cwotd kabog TpdkeLTo YLl TOV Kavdva
"katBoAké modus ponens"

Yx(P(x) = Q(x))
P(e)
Q(a)
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Emuxelptipata kot Kavéveg oupmepoopol

‘Aoknon 3
No tpoodlopiosTte av Ta ToLpakdTw eTLyelpHuata sival owotd § Adbog ko va
e&nynoete Tov Adyo.
Q Kdbe portntric TAnpoyopiktic Taipvel éva pdbnuo Siakpltdv
podnuotikdv. H Natdoo mhpe éva wdBnuo Stakprtdv padnuotikov. Apa
1 Natdoa eivor orthTpLia TANPOYPopLkhC.

Av x elvou éval dtopo téHTE utopov va dnpoupynBolv oL TpotaoLakéc
ouvvopthoelg P(x) Tov avattaplotd thv ékppocon "to dtopo x eiva gortntig
TAnpoyoptkfic" ko Q(x) Tou avaaplotd T ékppaon "to &topo x Taipvel
éval udOnuo Slokpltdv pobnuatikdv". Yuvenaog, n tpdtaon "Kdébe goitntic
TIANPoYopLkh¢ Taipvel éval wdBnua Srokpltdv pobnuartikodv!" propel va
rapaotobel we Vx(P(x) — Q(x)). H mpdtaon "H Natdoa mtipe évar pdbnpa
dlokpLrtdv poBnuotikedv" umopel var ekppaotel Bdoel TNc TpoTaoLaKTC
ouwvdptnong wg Q(a), 6mou a eivow 1 Natdoo. Oo epapuocodpe apyLkd
kaBoAikn e€otopikevon, awd TV omola TpokUTTEL STL:

Yx(P(x) = Q(x))
(P(e) = Q(a))
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Emuxelptipata kot Kavéveg oupmepoopol

‘Aoknon 3
No tpoodlopiosTte av Ta ToLpakdTw eTLyelpHuata sival owotd § Adbog ko va
e&nynoete Tov Adyo.
Q Kdbe portntric TAnpoyopiktic Taipvel éva pdbnuo Siakpltdv
podnuotikdv. H Natdoo mhpe éva wdBnuo Stakprtdv padnuotikov. Apa
1 Natdoa eivor orthTpLia TANPOYPopLkhC.

YTNEXEIA and tnv mponyoluevn oeAido:

Elvow Ttpoavéc 4t katahfioe o o i Ykupn pop@t| ETLYELPHLATOG
kaBbdoov  ((P(a) = Q) A Q(ar)) — P(«) 8ev elva tavtoloyio. Mpdketton
yiat T Aoyik? A&V ¢ "emPePaiwone Tov ouunepdopartoc”.
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Emuxelptipata kot Kavéveg oupmepoopol

‘Aoknon 3
No tpoodlopiosTte av Ta TToLpakdTw eTLyelpHuaTa sival owotd § Adbog ko va
eénynoete Tov Adyo.

@ 'Oloi ou ataryddol ayotodv ta ppolta. To katolkidio TouAl pov dev
slvor Tamarydhog. ‘Apal To TOVAL pov dev ayamtd Ta ppodTaL.

Av x glvor éval Toull TéTe Ptopodv val dnuLovpynBolv oL TtpoTaoLokéc
ouvvopthoelg P(x) Tou avarttoplotd thv ékppocon "to Touhl x elvon
Taaydhog” ko Q(x) Tov avattoplotd Ty ékppoon "to TOVA x ayoTd To
ppodta. Yuvenwg, n tpdtaon MOrol oL mtamayddol ovyamovv T ppouto”
propel v tapaotabel we Vx(P(x) — Q(x)). H mpdtaon "To katoikidio Tovhi
pov Bev eivau aaryddoc" pumopel v ekppaotel Bdosl Tne TpotaoLaktc
ouwvdptnong wg —P (), éTov « eivou To kototkidio TovAL pov. o
gpoppdooupe opyitkd kaBolkn eEatopikevon:

Yx(P(x) = Q(x))
(P(a) = Q(a))
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Emuxelptipata kot Kavéveg oupmepoopol

‘Aoknon 3
No tpoodlopiosTte av Ta TToLpakdTw eTLyelpHuaTa sival owotd § Adbog ko va
eénynoete Tov Adyo.

@ 'Oloi ou ataryddol ayotodv ta ppolta. To katolkidio TouAl pov dev
slvor Tamarydhog. ‘Apal To TOVAL pov dev ayamtd Ta ppodTaL.

Y TNEXEIA and tnv tponyoduevn oehido:

Etvow Ttpoavéc 6t katafae o o i Ykupn pop@t| ETLYELPHLATOC
koBdoov n ((P(a) = Q(a)) A =P(a)) = —Q(«) Bev elvou Torutoroyia. Amd
€8¢ pokUTtTeL dTL To eTyeipnua sivow AdBog kaBdg TpdketTon yLow TNV TAGLYT
¢ "&pvnomne tne vmébeonc".
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Emuxelptipata kot Kavéveg oupmepoopol

‘Aoknon 3
No tpoodlopiosTte av Ta TToLpakdTw eTLyelpHuaTa sival owotd § Adbog ko va
eénynoete Tov Adyo.

Q Koabévac mou tphdel ykpavora kd&Be pwépa eivor vythc. H Alvta Sev eivon
vyiic. Apa M Aivta dev tpwel Ykporvora k&Be pépat.

Av x slvor éva dtopo téte uopouv va dnuoupynBoldv oL Tpotaolokéc
ouvvapthoelg P(x) Tou avartaplotd T ékppaom "to &topo x Tphel Ykpavda
ké&Be pépa’ ko Q(x) mou avaaplotd TNV ékppaon "to dtopo x eivon vyLég".
Yvvendg, N mpdtoon "Kabévog Tou tphdel ykpavdio kdbe pépa eivar vyifig!
propel v tapacotabel we Vx(P(x) — Q(x)). H mpédtaon "H Alvta 8ev eivou
vyic" propel va ekppaotel Bdoel Tng Tpotaolaktc cuvdptnong ws —Q(«),
6mov « givaw n Alvta. Avtiotouya, M TpdTaon "'n Alvta Sev Tpdel ykpavdia
kéBe pépa avamtapiotorton we 7 P(a) Oa epapudoouvpe apyikd koeBohkn
e€oTopikevon:
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Emixetpriporta ko Kotwdveg cupmepatopod

‘Aoknon 3
No tpoodlopiosTte av Ta TToLpakdTw eTLyelpHuaTa sival owotd § Adbog ko va
eénynoete Tov Adyo.

Q Koabévac mou tphdel ykpavora kd&Be pwépa eivor vythc. H Alvta Sev eivon
vyiic. Apa M Aivta dev tpwel Ykporvora k&Be pépat.

Y TNEXEIA and tnv tponyoduevn oehido:
Etvow Ttpoyavéc 4t katadiape oe o £ykupT popyt emuyelpfuatoc kabdoov
N ((P(a) = Q(a)) A =Q(cr)) — —P(«) elvou o kawvévorg modus tollens.

Yx(P(x) = Q(x))
(P(a) = Q(a))
~Q(a)

—P(a)
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Emixetpriporta ko Kotwdveg cupmepatopod

‘Acknon

Tu A&Bog vmdpyxet oto emuyeipnuar: ‘Eotw S(x,y) to katnydpnuo «O x eivou
kovtdtepog Tou y». Aobeiong tng umdBeong IsS(s, Max), ouumepaivoupe dtu
S(Max, Max). Apo Aoyw tng utapélokhg yevikevong ouvemdyeton 4Tl

IxS(x, x), dnhad1 éTL kdTolog eivan TLo kovtdE ATtd Tov £autd Tov.

PpovrioThplo otor Arakpltd Mabnportikd 38 / 61



Emixetpriporta ko Kotwdveg cupmepatopod

‘Acknon

T A&Bog vmdpyxet oto emuyxelpnuar: ‘Eotw S(x,y) to katnydpnuo <o x givou
kovtdtepog Tovu y». Aobeiong tng umdBeong IsS(s, Max), oupmepaivoupe dtu
S(Max, Max). Apo Aoyw tng utapélokhg yevikevong ouvemdyeton 4Tl

IxS(x, x), dnhad1 éTL kdTolog eivan TLo kovtdE aTd Tov eautd Tov.

Ané tnv undBeon IsS(s, Max) dev mpokimrel To ouutépoopa S(Max, Max)
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Emuxelptipata kot Kavéveg oupmepoopol

‘Aoknon 4
Béosel twv akédlovBwv vtobéoewv:
Q H Moykn elvon dbokohn 1 n Aoyik1) Sev apéoel oe TOANOUG YoLTNTEG
O Av ta pobnpatikd eivow edkola, TéTe M Aoyikh Sev eivor d0okoln
Vol TTpoodLloploTel Tolal ATtd TAL TAPAKATW £lVoL £YKUPOL CUUTIEPKLOULOLTOL:
Q Tao pabnuotikd dev eivor edkoda av o TTOANOUC QPoLTNTEC apéael M AoYLKT.

@ H Moyt 8ev apéoel og ToANOUC YortnTéc, av pobnuotikd dev sivau
gbkoAaL.

Q Ta pabnuotikd dev eivan edkola | M Aoyikn eivow SvokoA.
@ H hoyikt Sev eivow d0okoAn 1 tal pobnuotikd Sev sivan edkoha.

Q Av 1 Moy dev apéoel og ToAoUg portnTéc, TéTE TaL Labnuortikd dev
slva edkoha, | N Aoyikh dev eivou SVokoA.
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Emuxelptipata kot Kavéveg oupmepoopol

Av p n pbdTaon "n Aoyikn sivaw dvokoAn", g n mpdTaon "1 Aoyikn apéosl oe
ToAoU¢ ourtntéc", r M mpdTaon "ta pabnuoatikd eivor evkoda", ol utoBéoeic
a kol b uopoiv va tapaotaBodv péow AoyLk®dv TEAESTOV ¢ e&fg:

Q@ pV —gq. MNapatnpodpe &Tt eiva Aoyikd Loodhvaun pe tnv Tpdtacn g — p
Q r — —p. Napatnpodpe 4t eivan Aoyikd Looddvaun pe Tnv
avtilbetoavtiotpopn p — —r
ATé tic vToBéoeic TpokUTToLY T e€AC:
Q@ g — —r. 'Eykupo cvutépaocua Bdost Tou umtoBeTikod cuAAoyLopoU.

Q —r — =g fooddvapa g — r. Aev wpokitTel and TIg utobéoelc. To
ocupTtépaopa eivo Peudéc av g eivar aAnBéc ko r Peudéc. Av Bewprooupe
6TL To p elva aAnBéc, téte TpokiTTEL bTL KO oL §Vo uTtoBéoelc elva
oaAnBeic aAA& To cupTéporopor Peudéc. TUVETOC TPOKELTAL YLOL [T €YKUPO
OULTEPOLOLLOL.

Q pV r foodlvoapa r — p. Aev ipokTTel ottd Tic utobéoeic. Av AdPoupe
r aAnBéc, p Peudéc ko g Peudéc, oL 8o vmobéoelc elva aAnBeic ko to
ouvumépaopa Peudéc.

Q —pV r fjoodbvapa p — —r. TNMou eiva n Sevtepn utdBeon ouvemdg sivor
£yKupo péow amAoToinong.
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Emuxelptipata kot Kavéveg oupmepoopol

Y TNEXEIA and tnv ntponyoduevn oehido:
Q@ —g— (—pV-r). Hpdvn mepintwon va elvon autd Peudée eivou va sivoun 1
g beudic, n p aAnBfc ko M r aAnBhc. Téte dpwe TapaPrdletan M vdOeon
r — —p. LUVETWC, og dAe¢ TIC TEPITTOOELC TIov Loy VoLV oL uTtobéoelc,
Lo Vel KOl TO CUUTEPOLOILAL, TLOU €LVOlL TOUTECTLY £YKUPO.
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Emixetpriporta ko Kotwdveg cupmepatopod

‘Aoknon 5

Not XpnoluoToljoste Kavdvee CUUTIEPAOIOU Yol Vo del€ete 6TL av TaL
koernyopripote Vx(P(x) = Q(x)), Vx(Q(x) — R(x)) ko =R(a), émov a eivoun
otolyeio tou medlov siva aAnd, téte To oupmépaopo —P(a) sivon aAnBéc.
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Emuxelptipata kot Kavéveg oupmepoopol

‘Aoknon 5

No XxpnoiuoTolfoste Kavdvee CULTIEPAOILOU Yol Vo dei€ete 6TL av oL uTtoBéaoelg
(1 mpokeipeveg) Vx(P(x) = Q(x)), Vx(Q(x) = R(x)) kou ~R(«), éTov « eivou
otolyeio tou medlov sivau aAnBeic, téte To oupmépaopa —P(a) eivow aknbéc.

Epappédlovrac kaboAikh eatopikevon otn devtepn umdbeon Loy el 6TL

Q(a) = R(a). Xuvemmg Pdoel Tou kavévar modus tollens toxer ~Q(a).
Avtiotolxwg, pe kabohikn e€atopikevon otnv Tpwtn vdBeon Loyvel 6T
P(a) = Q(«). AeBopévou éti oxder Q) Bdoel Touv kavéve modus tollens
TpokUTITEL OTL TO ouptépaopa —P(«a) slvon ahnBéc.
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Arodeifeis: MéBoboL atodelEewy kot oTPOTNYLKT

Atodeiéerc: MéBodol amodeiewv Kol oTPATNYLIKT J
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Arodeifeis: MéBoboL atodelEewy kot oTPOTNYLKT

‘Aoknon 1

No arodei&ete éti, av o aplBudc n eivon évag Betikde aképaog, TOTE 0 n givan
d&ptiog, oV ko wdvo av o aplBudc 7n+4 sivan dptiog.
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ATmodei&elg: MéBodoL amodeifewv kol oTPATNYLKT)

‘Aoknon 1
No arodei&ete éti, av o aplBudc n eivon évag Betikde aképaog, TOTE 0 n givan
&pTiog, av Ko wévo av o aplbudc 7n+4 sivan dptiog.

=

Oa &eifoupe 6TL v 0 n eivou dptiog, Téte 0 Tn+4 eivou dpTLog.

‘Eotw 6TL 0 n elvow dptioc. Téte n =2k yio k&tolo aképoo k. Apa, lvou
7n+4=2(7k+2), Ttov onuaivel otL o 7n+4 eivou dptiog aplBude.

<~

Oa deifovpe 6TL av 0 7Tn+4 eivou &pTLog, TéHTE 0 N €ivoll dpTLoG.

‘Eotw 611 0 n Bev sivan dptiog, dnhadh éotw n mepittdg. ToHte n =2k+1 vy
ké&moto aképono k. ‘Apat, elvon 7n+4=2(7k+5)+ 1, Tov onuaivel ot o 7n+4
slval tepLttdc apLBude, kTl Tov avtiBaivel Tnv utdéBeom poc.
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Arodeifeis: MéBoboL atodelEewy kot oTPOTNYLKT

‘Aoknon 2

Na amodeiete 6L, dev uTdpyouv aképaieg Nioelg Tng e€lowong 2x2 + 5y? = 14,
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Arodeifeis: MéBoboL atodelEewy kot oTPOTNYLKT

‘Aoknon 2
Not acrtodei&ete b1, Sev umdpyouv aképateg Aoelg Tng e&lowong 2x2 +5y2 = 14.J

MropoUpe ypriyopa va Tieplopiooupe THv amddelén otov éAey X0 OpLopéVeV
ATAGDV TEPLTTOOEWY, apod av |y| > 2 Téte 2x% + 5y > 20 > 14. ‘Apa apkel val
e€etdooupe poOVO TIG TepLTT®OoELg dtov to y eivon (oo pe -1,0 4 1.

- Av y=0 téTe éxoupe X2 = 7, OV TPOPAVAC dev £XeL aképalec AVOELC.

- Av |y| = 1 t61e éxoupe 2x2 = 9, TOL PPV Bev éxel aképaeg AVTELC.

"Apat, Bev elvow Suvatdv 1 e€iowon 2x? + 5y? = 14 va éxel aképateg Aoelc.
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Arodeifeis: MéBoboL atodelEewy kot oTPOTNYLKT

Aocknon 3
> woté 1 Ndboc;

- KdBe Betikdc axéparoc eivar to dBpotopa To TOA) Suo TETPAYDOVWV Kol £VOC
kKOBou UM APVNTIKOV akEPOLWV.

- Tmdpxer Oetikdg aképoog, o omolog putopel v ypaptel we dbpolopa
TETPAYOVWV 2 BeTikdv akepaiwv e 2 TpdTovc.

- Avdpeoa oe kdBe pnTd ko k&Be dppmro aplBud Ppioketon évog &ppnrog
apLBude.
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ATmodei&elg: MéBodoL amodeifewv kol oTPATNYLKT)

Aocknon 3
> woté 1 Ndboc;

- KdiBe Betikdc aképatog siva To dBporopa To oD Buo TETPAYDVGOV Kol £VOC
KOBOU UM APVNTIKOV aLKEPOLGV.

Né&Boc. Apkel va Bpolpe éval avtimtopdderypo.
Av e€etdioouvue Tov aplBud 7 éxoupe Tig &M TEPLTTMOOELS:

Kavéva tetpdywvo: o aptbBude 7 Sev elva kOBoc un apvntikol okepaiov.
‘Eva tetpdywvo:

1246 =7 To 6 8ev eivaw kOBog N apvnTkol akepaiov.

22 43 =7 To 3 8ev elvou kBoc pn apvnTikod akepaiov.

Avo teTpdywva:

124+ 1245 =7 To 5 8ev eivaw k0Boc un apvnTikol akepaiov.
2241242 =7 To 2 dev elvor kOBoc un apvnTikol akepaiov.
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Arodeifeis: MéBoboL atodelEewy kot oTPOTNYLKT

Aocknon 3

> woté 1 Ndboc;

- Trdpyer Oetikdg aképarog, o omoiog wopel var ypaptel wg dbpolopa
TETPAYOVWV 2 BeTikv akepaiwv pe 2 TpdTouc.

Ywoté. 52 + 52 = 50 ko 12 + 72 = 50
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ATmodei&elg: MéBodoL amodeifewv kol oTPATNYLKT)

Aocknon 3
> woté 1 Ndboc;

- Avépeoa oe k&Be pntéd ko kd&Be dppnro aplbud Pploketan évac dppntoc
apLBpde.

Katapydc Bo atodeiloupe 611 To dBpolopa evéc pntou ko evde dppntou
aplBpov elvou dppntog aplbuog pe amaywyh ot dtomo (ne avtigaon).

‘Eotw 671 To &Bpolopa s evdc pntol aptBuou r ko evoég dppntov aptBuod i

elvor pntdc aplBudec. Téte kow to dbBpolopa Twv pnTtdv aplBudv s kot -r Bo
elvaw pNtéd. Opwg s + (—r) = i ko katadhEape oe dtoto.

O péoog bpoc Twv aplBu®dv r ko i givau @ Tov Bdosl Tou TponyoluEVoL
atnoteAéopatoc elval dppnroc.

PpovrioThplo otor Arakpltd Mabnportikd 53 / 61



Arodeifeis: MéBoboL atodelEewy kot oTPOTNYLKT

‘Aoknon 4

3¢ pio aiBovoa pe 49 &topa va atodeilete 6TL UTdp)OLV 5 dTopo OV £xOUV
yevéBha Tov 8o phva.
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ATmodei&elg: MéBodoL amodeifewv kol oTPATNYLKT)

‘Aoknon 4
3¢ pio aiBovoa pe 49 &topa va atodeilete 6TL UTdp)OLV 5 dTopo OV £xOUV
yevéBha Tov 8o phva.

Amodeikvioupe TOV TaPATAV® LoXUpLopd pe amoywyh o &tomo (amddeldn pe
avtipaon). ‘Eotw pla aifovoo pe 49 dtopo otnv omolo dev umdpyxouv 5
dtopa o éxouv yevéBhia Tov {Blo prva. ‘Apal yia k&Be évav artd toug 12
phveg, To ToA) 4 dtopa otnv aibovoa éxouv yevéBhlo outdv Tov wiva.

Y uvemtddg M albovoa éxel To TOAD 48 dtopa, kataAfyovtag os avtipoon otnv
uttéBsom 6t M albovoa éxel 49 dtoua.
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Arodeifeis: MéBoboL atodelEewy kot oTPOTNYLKT

‘Aoknon 5

‘Eotw 6TL évte povddec ko téooepa undevikd tomobeTolvton oe éva kOKAO.
Avdpueoa oe kdBe 800 {oa bits, elodyoupe éval undevikd ko avdpeoa os dvioal
bits etodyoupe TN povdda, yra vou Toparyoupe 9 véa bits. ‘Emetta, offvoupe ta
9 apyikd bits. Now deilete é11, dtav emavadapBdvete Tn Siadikaoiot, Sev
propeite Toté vou AéPete 9 undevikd.
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ATmodei&elg: MéBodoL amodeifewv kol oTPATNYLKT)

‘Aoknon 5

‘Eotw 6TL évte povddec ko téooepa undevikd tomobeTolvton oe éva kOKAO.
Avdpueoa oe kdBe 800 {oa bits, elodyoupe éval undevikd ko avdpeoa os dvioal
bits etodyoupe TN povdda, yra vou Toparyoupe 9 véa bits. ‘Emetta, offvoupe ta
9 apyikd bits. Nou deilete 611, dtav emovaldPete tn Sladikooto, Sev utopsite
ToTé vou AéPete 9 undevikd.

‘Eotw 6TL katadyoupe o 9 undevikd. Autéd onpaivel étL oto Tponyovpevo
Briuo eiyope 9 too bits (elte 0 elte 1).

-MNo vae éxoupe 9 undevikd Ba pémer oto Tponyodpevo Priua vou eiyape ioo
bits.

- Egpdoov Eexivdpe pe kTl StoupopeTikd amd 9 undevikd ko katadyoupe oe 9
pndevikd Bo mpémel oe koo Bl va eiyope 9 povddec.

-MNo va éxoupe 9 povddeg Ba Tpémel oto Tponyovuevo P va evaAAdoovton
ta bits (0101...). Avuté épyeton o avtipoon pe Tnv urtdBeon 6t Eekivdpe pe
TiepLttd TARBoC bits epbdoov avaykaia 0o povddec Ba frav cuvexduevee otov
kKMo (101010101).

PpovrioThplo otor Arakpltd Mabnportikd 57 / 61



Arodeifeis: MéBoboL atodelEewy kot oTPOTNYLKT

‘Aoknon 6

No Sei&ete 6TL, TO YLvdpevo 800 ek Twv aplBudv 651000 — g2001 4 3177
701212 _ 92399 | 92001 y 244493 _ 58192 1 71777 e{yq, um apvnTIKG.
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ATmodei&elg: MéBodoL amodeifewv kol oTPATNYLKT)

‘Aoknon 6

No Sei&ete 6TL, TO YLvdpevo 800 ek Twv aplBudv 651000 — g2001 4 3177
791212 __ 92399 | 22001 (o, 244493 _ 58192 | 71777 ofy,qy, K1 apvnTikd.

Av kdmoloc amd autolc Toug aplBuoic sivol undév téte mMpokiTTEL TO
{ntoduevo.

Av éxouv dhot to 8Lo Tpdonuo, TpoYavdg To Yvdpevo §vo amd autolg sivou
BeTikd.

Av dev £xouv 6loL to i8lo Tpdonuo, emeldf To TpdoNua sivan dvo, dvo and
Toug aplBoic Bal éxouv SlalpopeTikd Tpdonua kol o Tpitog Ba éxel avarykaio
7o (8Lo pdonuo pe évav amd Toug dVo TPWTove. To yivéuevo Twv Vo aplbuov
Tov éxouv to {8lo Tpdonpo eivon Betikd.
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Arodeifeis: MéBoboL atodelEewy kot oTPOTNYLKT

‘Aoknon 7

No 8ei€ete 6TL av 0 r elvon &ppnTog, TOTE UTLAPYEL LOVABKOC aképolog n
TETOLOG (OTE 1 ALTTOOTUOT) AVALETO OTOV r KL TOV N val elval pkpoTepn ottd
1/2.

PpovrioThplo otor Arakpltd Mabnportikd 60 / 61



ATmodei&elg: MéBodoL amodeifewv kol oTPATNYLKT)

‘Aoknon 7

No 8ei€ete 6TL av 0 r elvon &ppnTog, TOTE UTLAPYEL LOVABKOC aképolog n
TETOLOG (OTE 1 ALTTOOTUOT) AVALETO OTOV r KL TOV N val elval pkpoTepn ottd
1/2.

‘Eotw a 1o k&tw aképaro pépog Tou r, dnAadn o peyoahitepog Suvatdg
OLKEPOLLOG TEOV elvall LKPOTEPOG ATtd 1, KAl b TO Avw aKEPOLLO EPOG TOV F,
dnAad1 o pkpdTeEpoc Suvatde aképoog Tov etval peyadlitepog otd r.

Mpopavde, dAoL oL aképorol Tov ival pkpdTepol amd a kol ueyohitepolr and b
éxouv amdotaon and To r heyaAltepn amtd 1 omdte amokAeLOVTAL.

Etiong, o r dev pumopel va elvor akpifide M péom T Twv a ko b, omtdte ko M
anéotoot Tou and avtols Ba nrav 1/2, yioti téte B fitay pnTéc.

Emopévacg eite Ba améyer Aydtepo amd 1/2 and tov a eite Bo améyel Aiydtepo
and 1/2 and tov b kou dev pmopel va Loxouv kot ta §ho TautdxpovaL.
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