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Oéua 1 (2.5 povadeg)
SxebLaote to andovotepo Suvard akolouBlakd kKUKAwpa pe pia eiloodo (X) kat pio £€060 (Y) mou va UAOTIOLEL TO TTOPOKATW TIVAKO METARBACNG KATAOTACEWY :
Mapovoa Enouevn Kataotaon / Eéobog (Y)
Kataotaon X=0 X=1
A A/l E/O
B A/0 E/O
C G/1 E/O
D H/1 F/0
E c/0 E/1
F c/o F/1
G E/O D/1
H F/0 c/1
I A/O F/0

xpnotpomnowwvtag JK flip—flops Betiknig akung mupoddtnong kat Aoykég MUAEG.

O kataotdaoelg E & F yia kaBe Suvatd cuvbuaoud l0060u obnyolv otnv dLa 1 o LoOSUVAUEG KOTAOTAOELG Kol Tapdyouv tnv idla €€0do. Tuvenwg sival
LOOSUVANEG KOl UTTOPOUE VO KPATHOOUME HOVO TN pia €€ autwv (€otw tnv E). AvtikaBlotwvtag onou F 1o E mapatnpolpe ot n katdotaon | yivetat tcoduvapn
pe TN B kat propei va anaindBel. Etol éxoupe katahnéel otov akdAouBo mivaka KOTAoTACTEWVY :

Mapovoa Enéuevn Katdotaon / Eobog (Y)
Kardaotaon X=0 X=1
A A/l E/O
B A/O E/O
C G/1 E/O
D H/1 E/O
E c/0 E/1
G E/O D/1
H E/O c/1

MapatnpoUpe ot cuvéxela TG kataotaoelg C kat D. Autég Ba eival looduvapeg av oL G & H eivat Llooduvapeg. Opota ol G & H Ba eivat looduvapeg av ot C & D
elval. Tuvenwg éxoupe SV0 LW0oSLVapoUC BPOYXOUG KATAOTACEWY. MMOPOUHE CUVETWG VA KPATACOUME TN pia €k twv C & D kat tn pia amd tg G & H. Etot
T(POKUTITEL 0 OKOAOUBOG THiVaKG EAAXLOTOTOLNLEVOG THVAKOG KATAOTACEWV :

Mapovoa Enéuevn Katdaotaon / Eobog (Y)
Karaotaon X=0 X=1
A A/l E/O

B A/O E/O

C G/1 E/O

E c/0 E/1

G E/O c/1

Adou €xoupe 5 kataotdoelg Ba xpelaotoUpe 3 akohouBlakd ototxeia (JK ffs). Ou umoAouteg kaTaoTdoelg sival adlddopeg (oTpatnykry EAGXLOTOU KOOTOUG).
Mpoxwpdue o avaBeon SUASIKWVY TLLWV OTLG KATAOTACELS. Xpnotpomnolwvtag (oxt kot mavteAdwg avbaipeta) A=001, B=100, C=101, E=000 kat G=010 maipvoupue
Tov akoAouBo mivaka emopevwy eLl00dwv & ££0dou :

—

XX | X[ X[ X|R|[O|O|X[X|X|X[X|O|O|F|N

Qu(t+1) | Qo(t+1)
0 1

~
I
[
~
e
—
-~
S

X|lo|Oo|X|o|o|Oo(X|X|r|O|X|O|O
X|Oo|Oo|X [ |O|O(X|X|[O|r|X|O|F

XX [P [X|X[X[X|X[X[FR]|R]|X|[X]|X]|X
X|X|O|lO|X|X|[O|O|X[X|r|O[X|X|O|O|"
X XXX [X | [X[X]|X[X[X]|X]|X|r]|X]|Xx
XX |X|[O|X|P[X|O|X[X|X|=|[X|O|X|=]|@
X[IX|P|[X[X|X|R[X|X[X[R|X]|X|[X]|O]|X
X|X|O|lOo|X | |O|r|X[X|F|O[X|O|r|O]|<<

>
>

MNpodavwe eival K, = K; = 1 kat and tnv anhonoinon twv GAAwY CUVOPTHCEWV TIPOKUTITEL :
J=X&Q+~"X&Q; & Qo Ji="X & Q & Qo Jo= X~ Qg Ko = QX kat Y=X&[Q| Q| (Q: & ~Q)]
QO TLG OTIOLEG CUVAPTHOELG UTTOPOULE VO KATAOKEUAGOUE TO AOYLKO SLAypOppaL.

Oéua 2 (2.5 povaédec)
Ixedldote €vav mARpwe cLyxpovo ekadiko petpntr (Letpnt modulo-10), o onolog mapdyeL tnv akoAouBia 0, 1, ..., 8,9, 0, 1, ... xpnowomnowwvtag SR flip-flops.
O peTpnTAG oog Slabétel :

. Eicodo emnitpePng C. Av to C eival 1 o HeTPNTAG MAPAYEL TNV EMOUEVN HETPNON evw Otav to C eival 0 mapapével otnv iSa katdaotaon ("maywvel").

. Evelén péylotng pétpnong Y. To Y yivetat 1 6tav o HeTpNnTrG oag BploKETaL 0T KEYLOTN TIUA HETpnong kal C = 1.

MpocoBétovtag évav avtiotpodéa Petaly S &R kdbe SR FF petatpénetat o D FF. @éhoupe kaBe D FF pag va mapapével otny idta katdotaon (va Eavadoptwvel
To Q(t) 6tav C=0) kat va avtiotpédetal (va dpoptwvel to ~Q(t)) dtav C=1 & ta Ayotepo onpavtikd FFs eivat OAa 1. TuVenWE unpootd anod kabe D FF poag
napeUBAAAoupe Evav MOAUTIAEKTN eAeyxOpeVO ard to C kat ta Alyotepo onpavtkd Ynoio. TEAOG XpNOLLOTOLOULE TO GUYXPOVO KaBapLlopo Twv FFs yla va
EMAVOPEPOUE TO HETPNTH HAC 0TN TLUH O OTOV EMOUEVO omd TOV KUKAO OTOV OToio SLOmIOTWVOUHE T T 9. KaBwg auth eivat n 1" xpovikd tiur pe Qs = Q; =1
0pKEL va aviXVEUOOUWE LOVO QUTH TN cuVONKN. ZUVOALKA, €va eVEELKTIKO AOYLKO SLaypappa ival To :
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Oéua 3 (2.5 povddecg)
Exete otn 61abeon oag :

1. 4 0gukd akporupodotnta D flip-flops pe aclyxpovo orjpa kaBapiopou.

2.  Evav mapdAAnio abpoioth 4 Suadikwv Pndiwv.

3. 4 molumAékteg 2 og 1.
XpNOLLOTIOLWVTAG HOVO TO TIOPAIAVW TPOTEiVETE €va akolouBlakd KUKAwWMA Kataxwpnth MoAamAwv Asttoupylwyv. H Aettoupyia Tou kataxwpnth cag Ba
TipEMEeL va eAéyxetal amo ta orjpata S1, SO cupdwva pe tov akoAoubo mivaka aAnBeiag :

S So Aettoupyia

0 0 Awatripnon tng anodnkKeVEVNG TLUAG

0 1 AU¢non Katd 1 tng amoBnKeUPEVNG TLUAG

1 0 AnoBrikeuon tou avtlBETtou og ApPLOUNTLKY CUUMANPWHATOS WG TIPOG 1 TG amodnkeuuévng TLUAG
1 1 AnoBrkeuon tou avtlBETou o ApPLOUNTLKY CUUMANPWHATOG WG TIPOG 2 TG AmoONKEVUEVNG TLUAG
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Oéua 4 (2.5 povadeg)

To VR flip flop avdloya pe tig tipwég 00, 01, 10 i 11 twv 1068wy tou V kat R avtiotolya, emtelel Tig Asttoupyieg : kabaplopog, Slatripnon, CUMIMARPWGN Tou
anoBnkeupévou Sedopévou kat BEan. Xpnotponowwvtog novo VR flip flops yia akolouBiakd otolxeia, mpoteivete 10 anAoUoTePo KUKAWUA TIOU Va. UAOTIOLEL TO
0KOAOUBO SLAyPOUO KATOOTACEWY :

0/0 0/0




ATo tnv ekdwvnon KataokeLAloupe to Tivaka aAnBeiog kat to mivaka Siéyepong yia to VR ff :

Mivakag AARBeLog
at) | v] R aq+a)

0 0 0 0 MNivakag Atéyepong

0 0 1 0 Q(t) Q(t+1) V|R
0 1 0 1 0 0 0 X
0 1 1 1 0 1 1 X
1 0 0 0 1 0 X 0
1 0 1 1 1 1 X 1
1 1 0 0

1 1 1 1

Mg Kat To KUKAWUA pag €xel 4 (Un amAomAoLoLlpeS) Kataotdoelg Ba xplaoctovpe 2 VR ffs. Avtiotolkifovtag amhég Suadikég TIHEG OTLG Tapanavw 4
KOTAOTAOELG KOL XPNOLULOTIOLWVTAG TO TTAPATIAVW TIiVaKa SLEYEPONG APVOUE TOV £ENAG TTVAKA EMOUEVWY ELOOSWV Kal €660 :

Qot) Eioobog (X) Qy(t+1) A R, Vo R, E€obog (Y)
0 0 0 0 X 0 X 0
0 1 1 0 X 1 X 0
1 0 1 0 X X 1 0
1 1 0 1 X X 0 0
0 0 0 X 1 0 X 0
0 1 1 X 1 1 X 0
1 0 1 X 1 X 1 0
1 1 0 X 0 X 0 1

Anhaén V; =2 (3) +DC (4,5,6,7), Ry =2(4,5,6)+DC (0,1, 2, 3), Vo =X, Ro = 2(6) + DC (0, 1, 4, 5) kar Y = (7). MeTd tnV artAomoincn Twv CUVOPTHOEWY,
naipvoupe : Vi =X & Qq, Ry =X+ ~Qp ="~Vy, Vo= X, Ro =~X kaL Y = Q; & Qo & X pe tnv akdAoubn vAomoinon :
X
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Evalaktikr AUon : AT 10 SLAypapo KOTAOTACEWVY TIPOKUTITEL OTL TO {NTOUHEVO KUKAWUA Elval €vag LETPNTAG 4 KATAOTACEWVY LE £10060 emitpeng. ZUVENWE
MtopoU e va Tov OXeSLACOUE 0 LETPNTH PUTAG, XPNOLLOTOLWVTOG TO yeyovog ot To VR ff cupmepidépetat oa T ff 6tav V=1 & R=0, evw Statnpei ta dedopéva
Tou otav V=0 & R=1. JUVENMWE UTOPOULE VO TIAPOUE TO €EAG AoyLkd SLdypappa :
Y
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