Mivakeg Karnaugh

Ot Nivakeg Karnaugh eival évag tpomnog avamnapaotaong Twv AOYLKWY CUVOPTHOEWV.
H péBobog amhomoinong Aoyikwv ocuvoptioewv pe Nivaka Karnaugh (MNK), oe
avtiBeon pe tnv alyePpa Boole Sivel ypriyopa tnv amhovotepn popdn Twv AoyKwy
OUVAPTACEWYV, ELOLIKA OTAV N CUVAPTNON EXEL LEXPL 6 LETAPBANTEG.

O NK eivat wooduvapog oe mAnpodopia pe tov Tivaka oAnBelag tng AOYKNG
ouvaptnong. Qotdoo, eivol €UKOAOTEPO VA KAVOUWE OITAOTIOLNOEL TIAVW OTNV
Kavoviky popdr tng Aoylkng cuvaptnong péow tou MK, mapd péow tou mivaka
aAnBeiag tng.

O NK amoteAeital amo TeTpAywva, €va ylo KaBs 0po TnG ouvapTNoNnG, EMOMEVWGE TO
mANBo¢ toug Sivetal amo tn oxéon: MANB0¢ = 2n, 6mou n To TANB0C TwV PeTABANTWY
¢ ouvaptnong. O Nivakag Karrnaugh ival évag mivakag omou 1o KABes TeETpAywvo
QVamapLoTa £va ouvduaopd Twv PeTaBAntwy, SnAadn kabe tetpaywvo evog Mivaka
Karnaugh avtiotolxei og €vav 6po tn¢ AOyLKAG CUVAPTNONG TTOU aVATAPLOTA.
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MNivakac KARNAUGH tplwv 1068wy MNivakag KARNAUGH tecodpwv elc0dwv
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MNivakag KARNAUGH mévte €l008wv



H avamapdotaon piag Aoyilkng cuvaptnong e Mivaka Karnaugh yivetal B£tovtag
“1” oe kabe tetpaywvo tou Mivaka Karnaugh mou avtiotoel oe O6po Tou N
ouvaptnon €xeL Tiun 1 kat B€tovrag “0” () tinota) oe kabe TeTpdywvo Tou Mivaka
Karnaugh mou avtiotolxet o€ 6po mou n cuvaptnon €xeL tiun O.
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Mivakag KARNAUGH yua tnv cuvaptnon F =A’B’C + A’BC + A’BC’+ ABC

Y€ TMOAAEG TMEPUTTWOELG, UEPLKOL cuvbuaopol Twv petaBAntwy el06dou dev €xouv
vonua kot 6ev mpokettal va cuppouv. Autol ot cuvduaocpol kaAolvtal adlddopeg
ouvOnkeg ylatli 6ev evlladEpel n T TNG CUVAPTNONG Yl TOUG CUVOUAOHOUG
autoU¢. 2tov mivaka aAnBeiag kat oto Mivaka Karnaugh piag tétolag cuvaptnong ot
TLUEC TNG ouvaptnong ot adtadopeg cuvOnkeg cuBoAilovral pe X.

ANAONOIHZH AOTIKHZ ZYNAPTHZHZ ME NINAKA KARNAUGH

H Swadikaoia yla tnv amhomoinon pLog AoyLkng ouvaptnong ekteAeital pe ta €€NG
BAuata.

A). Metatp€émoupe TN AOylK cuvaptnon o€ kKavovikn popdn. AnAadn oe popdn
aBpolopatog ywopevwy (ghaxlotopwv) 1 o popdn YWOUEVOU aBpolopATWY
(neylotopwv). Av 6nAadn n apxikn Aoyikr) cuvaptnon dev eival os TEtola popdn, Ba
TMPEMEL va T JetatpéPoups, mpooBEétovtag oe kABe Opo (ya T Hopdn
ghayxlotopwv) i moAamAaoialovtag kaBs 6po (yia tn popdr UEYLOTOPpWY) UE TN
petapAnTn ou Asimel.

M.x. av Asinet n petaPAntn X anod tnv ékppacn tn¢ AOyLKAG CUVAPTNONG KAl N AOYLKN
ouvaptnon elvalt ekppaopévn wg abpolopa  YWOHEVWY, TOTE TIPEMEL va
npooBécoupe og KABe 6po NG cuvaptnong autng to X-X'. Av n popdn tg AoyLKAG
ouvaptnong ival ekppaopévn WG YWOUEVO aBpolopdtwy, TOote Ba TpEmel va
TOAAMAQCLACOUE KABE 0po TNG UE TO (X+X).

B) YmoAoyiloupe to MANB0C Twv tETpaywvwyv tou MK amd tn oxéon mAnboc = 2n,
Omou n 1o MARBo¢ Twv peTaBAntwy tng ocuvaptnong. Ma n = 2, 3, 4, 5 kat 6, Ba
XpelaoctoU e avtiotowa 4, 8, 16, 32 kal 64 tetpaywva avtiotolya. Kabéva amo ta
TETPAYWVA EXEL KOUVTETOYHUEVEG», OTIWG PaivoVTaL 0T CUVEXELQ.

KaBe cuvduaopog twv PeTafANTWY AVILOTOLXEL OE éva TeETpaywvo tou K.



I TomoBetoU e TV MPoG amAonoinon cuvaptnon otov MK wg €€n¢: Baloupe éva (1)
OTO QVTLOTOLYO TETPAYWVO av n AOYLKr cuvaptnon eival ekppacuévn wg abpolopa
Ywouévwy n éva (0) av eival ekdpaocpévn wg ywopevo abpolopdtwy. Tuxov
adladopoug 6poUC TOUG ONUELWVOUE PE X 1 d.

A) Meta tn ouumAnpwon tou MK kat avaloya He TN Aoywk mou BOa
XPNOLLOTIOLOOUE OTNV KOTAOKEUH TOU AOYLKOU KUKAWUATOC, oXNUATI{OUE OUASES
YELTOVIKWV SLaS0XLKWV TETPAYWVWY, OXNHaTo¢ opBoywviou, TETpaywvou 1 «KUBoUY,
HE LOVASEC 1 UNOEVIKA, aKOAOUBWVTAG TOUC TTAPOKATW KAVOVEC:

1. Na AndBolv untdPn 6Aeg ot povadeg ] OAa ta LndevikaA.
2. To mARBog Twv povadwyv f HNSevikwy Twv OpAdwv av UTIAKOUEL 0Tn OXEoN

m=2k, onou k=0,1,2,3,4,5,... .

3. Ot opadeg va eival 600 to duvatd AlyotepeC Kal Tautoxpova 600 To duvatod
HEYAAUTEPOU TTANBOUC TETPAYWVWV.

4. Ou adladopol 6poL XPNOLUOTOLOUVTAL £iTE WG HovAdeC eite wG pndevikad
avaloya Ue TNV Ekdpacn TNG apxXLIKAG AOYLKAG ouvapTNoNnG.

5. KaBe povada r pndeviko n adladpopo¢ 0pog xpnolpomoleital 60eg GOPEC
XPELALETOL OTIC OMASEC WOTE VA TETUXOUUE TN HEYAAUTEPN Kal KOAUTEPN
am\omnoinon.
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6. AnO T opadeg mou oxnuaticope e€Ayoupe TNV amAomolnuévn Aoylkn
ouvaptnon mou eival kot n TeAk €kbpacn TNG apxXLlkAG AOYLKNG cuvapTnong.

F=A'C+A’'B+BC
E) To teAeutaio BrApa eivat va oxeSLACOUUE TO KUKAWUA TNG OIMAOTIOLNUEVNG AOYLKAG
ouvaptnong. Av gival ekdbpacuévn we ABpolopa YIVOUEVWY TO KUKAWMA oxedlaleTal

hue Aoywkp oxedioaong AND-OR 3 NAND. Av eival ekdppacpévn wG YLWOUEVO
aBpolopdtwy, To KUKAwua oxedlaletal pe Aoywkn oxediaong OR-AND r; NOR.
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NMAPAAEITMA 1

Ag oxedIdooupE Eva YNPIaKO KUKAWUA TTOU QVTIOTOIXEI OTOV TTAPAKATW TTIVOKO
aAnBeiag. Apou Bpoupe TN Aoyikr cuvapTtnorn, Ba Tnv arrAotroifooupe 600 YiveTal
Kal Ba oxedIAC0UUE TO AVTIOTOIXO KUKAWMA xpnoluoTroiwvtag TTUAeg AND, OR
(dUo €106dwv) kal NOT.

A B C D F
0 0 0 0 1
1 0 0 0 1 1
2 0 0 1 0 0
3 0 0 1 1 0
4 0 1 0 0 1
5 0 1 0 1 1
6 0 1 1 0 1
7 0 1 1 1 0
8 1 0 0 0 1
9 1 0 0 1 1
10 1 0 1 0 0
11 1 0 1 1 1
12 1 1 0 0 1
13 1 1 0 1 1
14 1 1 1 0 0
15 1 1 1 1 0

lpadoupe TNV Zuvaptnon o€ Kavovikh popdr ABpoicpatog MNvopévwy

F(A,B,C,D) =A’B’C’'D’ + A’'B’C’'D + A’B’CD + A’BC’'D’ + A’BC’'D + AB’C'D’ +
AB’C’'D + AB’CD + ABC'D’ + ABC'D

AnpoupyoUpe éva mivaka Karnaugh tecodpwv petafAntwv kat PBaloupe 1 ota
TETPAYWVA TIOU QVTLOTOLYOUV OTOUG EAAXLOTOPOUC TNG cuvaptnong F
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Bplokoupe 000 yivetal LeyoAUTEPEG OUADEG YELTOVLKWV TETPOYWVWY PE Tiur 1 Kat
KPOTALE TIC EL0OSOUG TIOU €XOUV TNV (8La TN 0€ OAd T TETPAYWVA TNG OAdac. H TeAkn
armAomoLnévn ocuvaptnaon elvat :

F(AB,CD) = C +A’BD’ + AB'D



To KUKAWp A pe AoyLkeg TIUAEC AND, OR 800 elc0b6wv kat NOT mou avtloTolyel otnv
TIAPATIAVW amAomolnpévn ouvaptnon eivat:
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NMAPAAEITMA 2 NMINAKAZ ME NENTE METABAHTEZ

Ag urtoBéooupe 0Tl B€Aoupe va BpoUe TNV TILO amAoTmoLnpévn popdr TN cuvaptnong mou

avtiotolyel otov mapakdtw MK mévie eLoOSwv.
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Kat otnv nepintwon auvtn Bplokoupe 600 yivetal peyaAUTePeG OUASEG YELTOVIKWY

TETPAYWVWY UE TIUA 1 KoL KPATAUE TIC £l0080UG TTou €XoUV TV (SLa TIU o€ OAa Tt

TETpAywvA TNG opadag. Edw Loyuel emumAéov Kal ta €€n¢. Ta avtioTtoLya TETPAywva 0ToV

6e€10 KoL 0pLoTEPO TivOKA €lval EMiONG YELTOVLKA KOL UTTOPOUV VA CUYXWVEUTOUV

analeidpovrac tnv petafAntn A.

H teAikn amhomotnuévn cuvaptnon eival :

F(A,B,C,D,E) = A’'D’ + A’'BC'E’ + BD’E + AB’C’'D



MAPAAEITMA 3 MNMINAKAZ ME AAIA®OPEZ 2YNOHKEZ

Y& MOAAEG MEPUTTWOELG, UepLKol cuvbuaopol Twv petaBAntwy elc6dou dev €xouv
vonua kot 6ev mpokettal va cuppouv. Autol ot cuvduacpol kaAolvtal adlddopeg
ouvOnkeg ylati 6ev evlladEpel n T TNG OUVAPTNONG Yl TOUG CUVOUAOHOUG
autoU¢. 2tov mivaka aAnBeiag kat oto Mivaka Karnaugh piag tétolag ocuvaptnong ot
TIUEG TNG ouvaApTtnong otig adtadopeg ouvOnkeg cupBoAilovral pe X.

Ag urtoBéooupe 0Tl B€Aoupe va BpoUe TNV TILO amAomoLnpévn popdr TG cuvaptnong mou
avtiotolyel otov mapakdtw MK
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Av Bewpriooupe 6tLTo X OoTO TETpAywva (4)eival 1 tote
Bplokoupe A'BD’.

Av 10 Bewpriooupe 0 Sev xpeldletal vo TPOCOECOUE KATL OTNV
TeAKN ocuvaptnon.

H teALKn amAomotnuévn cuvApPTNOoN TTOU TIPOKUTITEL LE TLG KATAAANAEG ETUAOYEG YL TLG

adlddopeg cuvOnkeg sival :

F (A,B,C,D) = CD’ + BD



