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Elcaymyn

Aoywa

Yvvovaotikd: Ot é€odot eivatl cuvapTnon TV 1600V
Kvkiopot

AxolovBiaxd: Ot £60d01 elval cuVAPTNOT TV EIGOO®V KOL TNG
KATAOTOONG TOV oTolXsimv pviung(mponyovueves €icodot)

— YDVOVOOoTIKO —>

] , . m cvvaptioelg Boolen
N eicodot Y Aoywd , ms&oﬁm} PTnoels

, , eTafAnTov
Kokhoua hetopn

Awodikacio XyedtaGLov Enuloyn Arhomompévng Exepaong
1.KaBopiopog Ipopinquatog 1.EAqyotog apBuog ITuimv
2.KaBopiopdc e1666mv/eEddmv 2.ELdyrotoc ap1Buoc e1c6dmv ITHAng
3.0vopaocio £1666mv/eEGdmV 3.EAdyiot0 pdvo d1adoong ofuatog
4 TTivaxag AnBelog 4 EAdiotog aptBpdg d1a0vuvoicemv
5.Amlonoinomn cuvaptncemv S.Ilepropiopot odnynong
6.2ye0100LOG AOYIKOU AlaypAUIOTOS
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Hui-ABpoietg

ABpoton 2 bits = Kpatovuevo (Carry), Abpotopa (Sum). To kpatoduevo
TPoPodotel TNV endpevn onuaviikdtepn Paduida

(o) ) (v) (6)
S=Xy+xy”  S=(x+y)(X+y7)  S=(CHxY) S=C’(x+y)
C=xy C=xy C=xy C=(x"+y’)’

R R OO X
R OPR O |
Rrooo |0

() &= xy +x'y @) S=(x +yUx + ")
C=xy C=xy
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x y|C 'S (y)Hm-AOpowrng o)
O 0,0 O o~
0 1/0 1 S=(C+xy’)’ S=C’(x+y)
1 0 0 1 C:)(y C:(X’+y’)’
1 1|1 O
x x X
¥ ) l c y'—1' c
o) S=(C+xyY ) S=(x+y)}x'+»"
C=xy C=({x' 43"
ST o>—
[ D—-=
(e} g:i;y

YAotroinosic  HuiaBpolod
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ITAMpnc-ABpotetnc

Abpoion 3 bits= X
Kpotodpevo (Carry), 3=
Abpotopa (Sum). To

x — )
/. y —
KPOTOVUEVO x'a
TPOPOOOTEL TNV ¥ X o -
e e D
y —
O— -

oNUOVTIKOTEPN =
Bobpuida z

HJU

DD

PP PP OOOO X
P FRPOOPRPEFRrOOK
P ORFRPOF O O|IN
PR, PRPOROOON
RPOORrRORRFOW
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AQopETeg

H a@aipeon yiveton pe mpodcBecn oTov PEIWTEO TOV GLUTANPDOUOTOS TOV

Hapaipéme QPOLPETEOV.
xy |B D
D=x"y+xy’ H D &ivar idwa pe v cvvéptnon S tov
0 0|0 O o, ABpoioti
011 1 B=x"y
1 0|0 1 [TAnpng Aparpéng
1 1/0 O Xy z | BD
O 00 0O
0 01 |11 x Meawréog
010 11 CA ,
011110 y: Apoupeteog
1 0 0|01 zIlponyoou. Kpatoduevo
1 01 00
110,00
111 ]11
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Metatponn) Kooikmv
MINAKAE 4-1
Mivaxag AAnBeiag y1a 1o [Napabeiypa Merarponfic Kobika
Eioodog ‘EEo0dog
H vrapEn Tolhdv Kodwwag BCD Kmdwrag excess-3
KooKV 00Myel otV A B C D w X y z
OVAYKT LETATPOTTMDV 0 0 0 0 0 0 1 1
avaioyo pe Tnv 0 0 0 1 0 1 0 0
Aertovpyio Tov KAOE 0 0 1 0 0 1 0 1
ovotuotog. I'tveton 0 0 1 1 0 1 1 0
Kupimg yio Adyoug 0 1 0 0 0 1 1 1
emKOVOVIAC HeTaéd 0 1 0 1 1 0 0 O
TovC. 0 1 1 0 1 0 0 1
0 1 1 1 1 0 1 0
1 0 0 0 1 0 1 1
1 0 0 1 1 1 0 0

Ot aypNOLUOTOINTEG KOTAGTAGELS LWITOPOVV VO, ATOTEAEGOVV Ad1EPOPOVS OPOVG.
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Metatponn) Kooikwmv

[of 2] c cD C
Ag, 90 01 11 _10 AB_00 01 11 10
ool 1] 1 oof[ 1 1]
=<t
olf 1 1 o] 1 1
B B
1ﬁx x| x X il x| x x
, A A
XapTeg 10l 1] x || x 10]| 1 x| x
LLETATPOTEN
_ﬁﬁ-ﬁ—v—‘J \.——v_’
. ... D D
excess-3
C C
cD . S cD
AB 01 1110 AB_O0 o1 T 11 10
oo l 1 I 1[ ]l oo
ml:l ol 1 1 1
B B
ulxl X X X 1fj x x lixi) x
A A r
10 |1 T%T*;] 1 1 1| x | x
e e e e it
D~ D

* = B'C + 8D + BC'D'

w=A4 4+ BC + BD
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A 'r‘ i x ’!'-»l
W= A—+BC+ BD x = Bc+8D+ 8CD
’ rd
—_ CD A+~ CDf 2 = D

A




Metatponn) Kooikwmv

—>—= *
D — \__cp AR y
c ./ |/
7=D’
y=CD+C'D’=CD+(C+D)’ | O—c+or
x=B'C+B'D+BC'D'= C+D
=B'(C+D)+BC'D'=

=B’(C+D)+B(C+D)’ ? D_\__1:> .
w=A+BC+BD=A+B(C+D) D_r—‘
) D—L_D'_'—"'

ZXHMA 4-8
Noyiké Bidypappa tou perarponéa kddika BCD ot excess-3
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Avaivon Kvklopatog

Amd 10 KUK DU Bpickovpe Tig cuvaptoelg Boole:
1. Ovopdlovpe T1g £16600VG TOV KUKADUOTOG
2. Bpiokovpe 116 cuvaptioelg oe ke enimedo péypt to teEAELTAIO.

A—1
c—_/"

1

A_l—\
7

B
Cc —

|
el

T

T,

i1 )—

cHo—F=> ’z
)_

B
C

EZXHMA 4-9
Noyikéd Gidypappa yia 1o napddeiypa avaivong
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Avaivon Kvkiopotog

MINAKAZ 4-2

IMivakag AAnBeiag Tov Aoyiko? Aiaypapparos tov Exhparog 4-9

A B C F, Ff T, T, T, F
0O 0 0 6o 1 0 0 0 O
0 0 1 0 1 1 0 1 1
0 1 o0 0 1 1 0 1 1
0 1 1 1 0o 1 o0 0 o0
1 0 o 0 1 1 0 1 1
1 0 1 1 o0 1 0 0 o0
1 1 0 1 0o 1 0 o0 o
1 1 1 1 0 1 1 0 1

2uvdvaoTIKn AoyKn
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Owovpevikotnta ITHANG Oyi-Kou

Owovpevikn TToAn: KéBe ynolaxd cvotnuo pmopei va vhomomBet pe avtnv.

—

e

A OXI1 (avriotpoptag)

>= AB KAI
A k: A
D)—(A'B’)‘ ~A+B H
D
IXHMA 4-10 ‘
Yhonoinon wev OXI, KAI, kai'H pe noreg OXI-KAI
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Owovpevikotnta ITHANS Oyi-Kou

y
D)—uac)' B % ) A+ B+C

= (ABCY
{a) KAl-avuotgog) (B) aviorpogy-'H

Cyto

ZXHMA 4-11
Ado ouvpfohopof yia ma noAn OXI-KAI

1. Zyeddlovpe 10 Aoyweod odypappa pe moreg KAI, H kot OXI
2. Metatpémovpe dheg Tig modeg KAI og OXI-KAI pe coppora KAI-avtiotpoeng
3. Mertatpémovpe dheg i moheg H e OXI-KAI pe coppora avtiotpoens-H

4. T k60 kOKho mov dev avarpeital falovpe Evav avTioTpoPEn
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F=A+(B'+C)(D"+BE")

mw 9 AW A

=

(a) Avaypappo KAI-"H

A F
B
c* :
D
B ]
BN —
B) Avaypappa pe moieg OXI-KAIL pe 530 vyoagixd ovpfiora
: [ Do
2= >
C' —
B et ——
E' —

(7) Avdypappe pe ke OXI-KAI pe éva yoagind oOpforo .

EXHMA 4-12 16

Yhonoinon g F = A + (B’ + C) (D’ + E) pe nodeg OXI-KAI




c— )—

O —

D =y

P
[

| >—1{ )

F=(CD+E)(A+B")

(a) Avaypappa KAI-"H

e D D)

El
A'
I

5

E?

By avdygappa OXI1-KAI

Al
=D

L > T o Do

7) Evelhaxtxd Sudypappa pe mikeg OXI-KAI

ZIXHMA 4-13

17

Yhonoinon tng F = (CD + E} (A + B’} pe nodeg OXI-KAI

ECaymyn Zvvaptnong & Ilivaxa AANOsioc

T;
e ———

Ty
A

-

B ] T;
>
T,=(CD)'=C’+D’
T,=(BC")'=B'+C
T,=(B'T,)’=...=B+CD
T,=(ATy) =[A(B+CD)]’

-
-,_—"T-—,c
i

—|f =
=14
—
e et
(-

D

F=AB+ BC' + ACD

F=(T,T,)=...=BC +A(B+CD)
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Owovpevikotnta ITHANnc Ovte
1. Zyedualovpe T0 Aoy StdypopLpLo

A E p - A
pe moreg KAI, H ko OXI

A DR TS —uss 2. Metarpémovps Gheg tig moheg Hoe

OYTE pe cbupora aviictpoens-H

3. Metarpénovpe dAeg Tig modeg KAI

4 2 P ce OYTE pe 6Oppora avTieTpopig-
KAI
—] e

- 4. T KaBe KVOKAO oL dev avapeital
Balovpe Evav avtioTpopéa

EXHMA 4-17
Yhaonoinon tov nuidv OXI, 'H, KAI pe néheg-OYTE

«;-—-—4} (4+B+C) ;:D A'B'C' = (A+B+C)
O mmmtvncenl c

(@) "H-avtuorpogi B) Avuorpogy-KAl

EXHMA 4-18
Avto otpBoha yia pia ndéhn OYTE
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Owovpevikotnta ITHANc Ovte

 p—
B —
C 4l “\ ;: I
b—( L
(o) adiygappa KAI-H E F
g P
B'—C o
(1) Evallaxtuwid Sudypappa pe miheg OYTE
: D
c
D
EXHMA 4-19
(B) Adypappa pe mideg OYTE Yhonolnon g F = (AB + £)(C + D) pe néheg OYTE

F=(AB+E)(C+D)
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Owovpevikotnta ITHANnc Ovte

@) AOYS BUSTOTupa pE Tokeg OYTE €

N =D
=p :

EXHMA 4-20
B) Avouardoraoy pe avootgogh-KAT o evalAdE enineba Meratpont evds Saypéppaias mehdy OYTE e 6Aho pe néhes KAIZH

(1) Aoyed Sudypappa KAIl-H

F=[(C+D)B+A](B+C')=(A+C+D)(A+B")(B+C))

2uvdvaoTIKn AoyKn 21

H 2vvdptnon Anokieiotikd ' H

Amorxdetoticd H (XOR) 24 AViow. Azoiheisticé OY TE (XNOR)
X®Yy=X"y+xy’ (X®y) =xy+x'y’
* Eivar Avtipetafetikn & Tpooetopiotikn

* Agv gtidyvovtal cvyvd moieg XOR > 2 e16660v0¢

H XZvvéptnon XOR molhav petafintodv eivar meprrn: maipvet tipun 1
Lovo 0tav epttTog aplfpdc e1c0dmv sivan icog pe 1

BC B BC B
P — ——Fe
A 00 01 11 10 A 00 01 11 10
0 1 1 0 1 1
A { | 1 1 A{ 1 1 1
e eyt
C C
(a) Meprtty ovvapinoy (B) Apnia ovvdpinoy
F=A®Be(C F=(AeBe()
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H 2vvdptnon Anokieiotikd ' H

= > O D

Cc C
(@) Meputty ouvaETNon ToLbY e1addwv (B) Agua oUVAQINOT TOLEV EL0GSWV
IXHMA 4-23
Noyikd &iaypdppara nepittév ka1 dpriov guvapthoewv
C C
cD ——A— CcD —
00 01 11 10 00 01 11 10
AB AB
00 1 1 00| 1 1
01 1 1 01 1 1
B B
11 1 i 11 1 1
4 A
10 1 1 10 1 1
\...._.?;_J ——
D
(a) Meprrty ovvdptnoy (B) Aptia ovvdpinon
F=AeBeCeD F=(AeBeCeD)
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4 14 14
I'evvnplo & Eleyktng Icotiuiog
MINAKAE 4-4 IMNAKAE 4-5
Mivaxas AAnBeiag yra m Fevvarma Apuag looupiag ERreyxthg Apuiag lootipiag
Mrvupe toudv bits | Bit Iootuplog Teooepa Bits Akt ‘Eheyyog AdBoug Iootipiag
X ¥ z P X ¥ z P C
0 0 O 0 ¥ 0 0 0 0
0 o 1 1 0 0 0 1 1
0 0 1 0 1
0 1
g : | 0 0 0 1 i 0
0 1 0 0 1
1 0 0 1 0 1 0 1 0
1 0 1 0 ] 1 1 0 1]
1 1 0 0 0 1 1 1 1
1 1 1 1 1 0 0 a 1
1 0 0 1 0
1 0 1 0 0
| 1] 1 1 1
1 1 0 0 0
1 1 1] 1 1
1 1 1 0 1
1 1 1 1 0
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I'evvnplo & Eleyktng Icotiuiog

Ta KoKAGUOTO AVTE YPNGILOTOIOVVTOL GTNV AvVixveLST AAO®V KoTd TNV
UETAO00N 1 AEITOVPYIO TOV KUKAOUATOV

X
* N y
y S p c
H
z P
(a) Tevvijtora dptiag wotplag () Eheyxtilg dprag woonplag
TEUDV bits Te00dpwv bits
E£XHMA 4-25
Noyikd Bidypappa mag yevwwnipiag kan evég eheykin 1oonipiag
To bit wootipiog givon Tepirti mAnpoeopio 1 omoio OUMG PIToPEl va.
xpnooromOel yio v aviyvevon povod apifpov Aaddv.
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AXKHXH
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21V dpon Papov o Tpoctddeio evOg
abAntn Bewpeitar Eykvpn Otav ™ d€YovTOL
TOVAGY1GTOV OVO OO TOVC TPELS KPITEG
(K1,K2,K3) kot dkopr o1opopeTIKA.
2x€014.0TE GLVOVAGTIKO KOKAMLLA,
ypnoonotmvtog povo moiec NOR, 1o omoio
va otvel £€000 (X) ion pe Aoywo ‘1’ dtav o
npoondOeio Oempeitor dvpn.

2vuPoiiote pe Aoywkd ‘1" v amwoodoyn g
tpoomabelag amd Evay kpith kKot e Aoyiko ‘0
10 ovtifeTo.
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ZuvdévaoTikny Aoykn 28




0

00 01 11 10

}IJI 1

-4 L

K3

xX=K2ZEKY +EKI"K2"+
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e )
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AocKnon

e To choTnUO GPAAELNS TOV ¥PNUATOKIPOTION LG
tpaneloc £xet dvo moHpteg, TV e€mtepikn (X) ko
Vv ec®TEPIKN (S) TOV 00N YEL GTO YDPO TOL
QLAQyeTAL 0 YPLGOC TG TPAmECHC. Ot dVO AVTEC
TOPTEG £YOVV NAEKTPOVIKEG KAEWOUPLES e BEGELS
v Tpio KAEWOLA TOL OTToia, £XOVV:

* O Aevbovtnig (D) - O Yroodevbovinig (Y) - O
Tapiag (T).

e H efotepikn mdpta avoiyel pe tor KAEWO
OTO10VONTTOTE OVO UMO TOVE TAPAUTAV®D
VITOAAAOVG.
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* H ecotepikn mopta avoiyel povo Ue to,
KAEWO1A KO TOV TPIOV VITOAANA®V.

e YvuPoAiiote ue Aoywko ‘1" v moapovcio
eVOC VTOAANAOL LE TO KAEWT Ko e AOYIKO
‘0’ 10 avtifeto. ZvuPoriote pe Aoyko ‘1
TNV KOTAGTAGT Hio TOPTa Vo Vol avoyTh)
Ko pe Aoywd ‘0" v xatdotoon va ivol
KAELGTY).

2uvdvaoTIKn AoyKn
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e A. Av 10 cVGTNUO 0IGQAAELNG VAOTTOLEITOL
LE Eva cLVOLOGTIKO KUKAMLUO, KobopioTe
TIG E16000VE Kot TIG E£000VE TOL Kol
KOTOOKEVAGTE TOV Tivaka aAndeLac.

 B. Amlonoieiote T0 KOKA®UQ
YPNOILOTOIMVTAG YapTeG Karnaugh ko
OYEOLAOTE TO UE AOYIKEC TTOAEC.
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Avon

Etvol mpo@avéc 0Tt 6T0 GLVOLAGTIKO
KOKA®UO 01 £l60001 OVTIGTOL 0V GTa TPia
KAed1d oL £yovv ot vaiiniol (D,Y,T)
evd o1 ££0001 TOL €ival o1 dVo mopTeg (X,S).
Aappdvovtoc vdyn to 0E00UEVA TNG
EKQOVNONG 0 Tivaxkag aAn0etog
GUUTANPOVETOL OO POIVETAL TOPUKATE:

2uvdvaoTIKn AoyKn 35

| ololo|lo|T

JE=IE el Kl KB i

Hl—tc:}cjl—hl—tc:}c:}hq‘:
d b=l N T N AR R R
— || OO ||| O R
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X=X(35,6,7)

S=X(7)

00

01

-

11

1
1

A

g

X=YT+DT+




il -
D D0 01 11 10
0
DII 1
- s
I
S=DYT
T =D
|/
®
| 1 } 4
@ ) {
e o }




AocKnon

To nupextro o eipet m cvaotrpoon 1 Aaooopay A i ey dpot A, L
maynec 4, B, C, D ejous onoberfer avpeneg oy aov dnowr ecodo ', omy
Oy et krednnene o 30 ety apw ) duoradpoon kT o oot 1o

nvmfero.
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A
B
O
C O D
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To gt ehéyjon T Kukhoooptg Aettoupet s tov oxokoudo o
To guvapt 7o emtepeReL TV KUKAOOOPIO G ABDOAPO A YIVER(L ADAGINO KU1 0 Qv
oo Opolto A Jiverar KOkKwo, 070v Gubaiver Tovkdylatoy (i 070 I AUpaKd

TEpITTOOEL

v Kot otovo ypopeg C kot D etvon korethnuiéve,
v Aevumapyouy oynuara 616 ypappec A.B,C ko D.
' Mio tovrdyotov ano tig ypapuég C.D eivan kotetnupévi), aAhd ot ypojipec A.B

08V E1VOL KO 01 000 KUTEWANLUIEVEC,

v Y& omowoNmote ALY MEPINTOON TO PUVAPL TOV EMTPENEL TV KVUKAOQOPIL OTI)
Ae@OPO A Vol KOKKIVO Kat T0 Qavapt TV EXTPEMEL TV KUKAOQOPIX 6TO OpOJLO

A glvot Tpactvo.

Me idon my rupandve Aoyl vo xaootpalel o mivoxog oknfetog Kat o avriotoro;

jopm; Karnaug,

Nt pedtaTet oyiko KiKAyo e Ty ehayion) uhoroian 100 wpofhiaros

m—

T pera I A B.C D opco
o vt Eny:, hopoi

A= oo, H evprye A e i

101070
\=

!

6 (1

o

[
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D—

AB|C|DIJA A
O [0 |0 O |1 |0
O 10 (0O [1 |1 1|0
O [0 |1 (O |1 |0
0O 10 |1 1 |1 [0
O (|1 [0 [0 O |1
O (1 |0 |1 |10
O (1 |1 (O |1 |0
0 |1 |1 1 |1 (0
1 (O[O (O JO |1
1 10 (O (1 |1 |0
1 (O |1 (O |1 |0
1 [0 |1 1 |1 (0
1 |1 (0 (O JO |1
1 |1 (0 (1 J0O0 |1
1 |1 {1 (O JO |1
1 |1 |1 1 |1 [0 45
1% TPOIIOX 2% TPONOX
C D —
,{BCDOO ol ﬁr ABN__ 00 | 01 11 | 10
= 00
ool (1 |\ [IGA—
01 LU IJ 01_ [T B
» | B ] nl[([][ 1) 1]
1 A
{ e oLl L
= D
A=ABCD+A'C+A'D+B'C+BD= || A=BCD+ACD +ABC+ABD’ =
= (A+B)’ + CD + (A’+B’)(C+D) = = (A+B)(C’D’) + (AB)(C™+D’) =
= (A+B)’ + CD + (AB)’(C+D) = (A+B)(C+D)’ + (AB)(CD)’
: = :
C C ——
D A D —
A




AocKnon

2uvdvaoTIKn AoyKn 47

No oyedidoete évav amokmowonomt) «HEX oe uﬂamowm] T-tumpatov» (7-segment
decoder). Xpnowonoujote ydptec Karnaugh ywe ™y omiomoinon tov 7 Aloywdv
covaptceny a, b, ¢, d, e, f, .

H oanewcovion tov opiBpdv tov dekoeiadikod cvomuotog (0-F) oto display Ba yivetot mg
eéne:

05d88660608bodER

K a < a > [0]={a.b.c.d.e.f} [8]={a,b,c.d.e.f.g}
Al 22 [ [1]={b.c} [O={a.bcdfgl
B g % ; @ @ E%Ziaﬂgﬂd,zﬁ% E;]]:;r{agtfi}g}
] < J|=4a.b.cd.gy ={c.d.elg
_C | é § e [4]={b.c.f.g} [C]={d.e.g)
D vin f [S]={a.c.d.fg} [D]={b.c.d.e.g}
— £ g [6]={acdefg} |[E]={ade.fg}
< <d> [7]={a,b.c} [Fl={a.e.f g}

Na yphwete 0Leg TIC UTAOTONUEVES GLVUPTIGEIS KUL VO GYEOIGGETE TO AOYIK( KUKAGOTA
LoVo Yo TS GuvapTioels f Kol g. OempeicTe OTL 0L 4 (G001 TOL UTOKMOIKOTOUT ElvaL
A, B. C, D (6mov A eivar to [IZ¥). KoBeuua ono i owoovg led a, b, ¢, d, e, f g tov
display @mtofoliei 6Tav 1 avticToy £i60d0c TG PpickeTal 6e AOYIKO « 1».




Oewpovtag 6Tt 1) dekaesadiki Ty oympatiCeton omd Tig petaPintés A, B, C, D, (émov A
elvar to [IXY), cvpminpédvovie tov nivaka ainbeiog tov 7 cuvapticemy a, b, ¢, d, e, f, g

A/B|C|D|Apbpog| a |b|c|[d|e | | g
010,00 0 Iy 1|11 )11]0
0]0]0]1 1 0O|1]1]0]0]0]0
01010 2 L1001 ]1]0]1
01011 3 1111170701
011,00 4 O 1] 170]0]1]1
0| 1]0]1 5 Lo 11707711
0| 1,10 6 Loy 11111
011 |1]1 7 1|1 1T]0]0]0]0
110]0]0 8 Ly 111|111
11001 9 L1 1] 11011
110|110 A L1 10111
11011 B O10 ] 1|1 ]1]1]1
1| 1]0]0 C 01001 ]1]0]1
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