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1 Eicaywyn

Ta cuoTAuaTa apiBuwy ival ol EBodol TToU XPNOIKOTTOIOUUE YIO VA AVOTTAPACTACOUE
TOUG apIBuoug. ATré 10 dnUOTIKG OXO0AEio, OAOI AcIToupyoUpE wg TTi TO TTAEIOTOV YECQ OTA
AveTa OpIa VOG CUCTHPATOG aplBuwy Baong-10, aAAd uttdpyxouv TTOAAG GAAa. Bdon-2,
Baon-8, Bdon-16, Baon-20, Bdaon... kataAaBaiveTe To vonua. YTTApXEl Yia ATTEIpN TTOIKIAIG
OUCTNUATWY BacIKwy apiBuwy ekei €€w, aAA& povo pepIKd eival 1I81aiTEpa onUavTIKG yia
TNV NAEKTPIKI UNXOAVIKK.

Ta Tpayuatikd dSNUO@IA CUCTAPOTA ApIBUWY €XOUV OKOWN Kal To Ovopd Tous. H Bdon-
10, yia TTapddeiypa, ava@épetal ouvABWS wg cuoTnua dekadikwy aplBuwy. To Base-2,
yld TO OTToi0 €iyaoTe €dW yia va MIANOOUUE ONUEPA, XPNOIMOTIOIEITAI ETTIONG ME TO
Weudwvupo Tou duadikou. ‘Eva aAAo dnuo@iAéc auoTnua apiBuwyv, n Baon-16, ovopadetal
0eKaegadIKO.

H Bdon evog apiBuol ouxva avTITTPOCWTTEUETAI ATTO évav EYYEYPANPEVO OKEPAIO TTOU
aKoAouBei pia Tiun. ‘ETol, oTnv TTapatrdvw elcaywyn, n TpwTn eikova Ba Atav 10010 kdaT
evw n OeuTepn €ikdva Ba Atav 1002 kaT. AuTtdg eival évag eUxpnoTog TPOTTOG yia va
KaBopioeTe TN BAon evog apiBuou otav uttdpxel oTToIadnTToTE TIBAVATNTA ACAPEING.

2. MNari d5uadiko;

MNati duadikd; XpnolhoTroloUpE yia TTavia dekadIkoUg apiBuoUg Kal wg €TTi TO TTAgioTOV
Bewpoupe dedopévo Tov Adyo TTou KataAngaue ato auoTnua aplBuwy Baong-10 yia TIg
KaBnuepIvEG pag avaykes aplBuwv. Eival ereidn €xoupe 10 daxTUAD | ATTAWG ETTEIDN Ol
Pwuaiol 10 eméBalav oToUg apyaioug UTToTEAEIG TOUuG. AvegdpTnTa atrd 10 TI 0OAYNOCE O€
auTO, Ta KOATTO TTOU pHaBape oTnv TTopeia Exouv atepeoTToifoel Tn B€on Tng Bdong-10 oTig
KapdIEG pag, 0 Kabévag utropei va uetproel Péxpl Ta 10 deutepdAettta. Eipaore Cuyoi
oTpoyyuAoi peydAol apiBuoi ato TTAno1EaTepo TToANaTTAdCI0 Tou 10. ‘Exouue eupovr he TO
10!

O1 uttoAOYIOTEG KAl TO NAEKTPOVIKA €ival TTEPIOPIOUEVA OTO TUAMA TWV XEPIWV KAl TWV
TTOBIWV. XTO XAUNAOTEPO ETTITTEDO, £XOUV YOVO dUO TPOTTOUG VO avATTAPACTHOOUV ThV
katrdotaon: ON 3 OFF, uwnAG A xaunAd, 1 f 0. ‘ETol, 6Aa Ta nAekTpovikd Bagifovtal o€
éva ouoTnPa apIBuwy BAoNng-2 yia TNV atroBrKeuaon, TO XEIPIOPS KAl TOUG HaBnuaTikoug
apIBuouG .

H peydAn €€GpTnon Twv NAEKTPOVIKWY TTou TOTTOBeTOUVTAI OTOUG duadikoug apiBuoug
onuaivel o1l gival onuavTikd va yvwpi¢oupue TTWG AEIToupyEi To cUoTnUa apiBuwy Baong-
2. ZuvBwg Ba ouvavtioeTte To dUadIKG A Ta EaBEAPIa TOU, OTTWG TO BEKAEEADIKO, O€ OAa
TA TTPOYPANPATA UTTOAOYIOTWY. H avaAuon yneiakwy AOYIKWY KUKAWUATWY Kal GAAwWV
NAEKTPOVIKWY TTOAU XapNnAouU £TTITTEDOU aTTAITET £TTIONG £vTovn Xprion duadikou.

2€ auTd To Padnua, Ba dIaTOTWOETE OTI OTIONTIOTE UTTOPEITE VA KAVETE O€ évav OeKadIKO
apIBuo6 utTopei €mmiong va yivel o€ évav duadiké apiBud. Opiouéveg AsiToupyieg pTTopei va
gival akopa TTIo €UKOAO va yivouv o€ évav duadikd apiBuod (av kal GAAeG pTTopEi va givai
M0 ETTWOUVEG). Oa KaAUWouue OAa auTd Kail TTEPICTOTEPA O€ auTd TO HAbnua.
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3 MéTpnon Kal HETATPOTTH

H Bdon kaBe apiBunTtikou cuoTAuaTog ovouddletal €mmiong pifa. H pifa evog dekadikou
ap1Buou gival &éka Kai N pifa Tou duadikou eival dUo. H pifa kabopilel TTOoa SIaPOPETIKA
oUPBoAa arraitoUvTal yio va oXNUATIOTEl éva oUOTNUA apIBPWY. 2T0 OeKadIKO pag
ouoTtnua apiBuwy, éxoupe 10 apIBUNTIKEG AvVATTAPACTACEIG YIA TIMEG PETALU TITTOTA KOl
oéka mpdyuata: 0, 1, 2, 3, 4, 5, 6, 7, 8 kau 9. Kdbe éva amdé autd 1a ocUuPoAa
QVTITTPOOWTTEUEI MI TTOAU CUYKEKPIYEVN , TUTTOTTOINUEVN agia.

2710 dUAdIKG, ETTITPETTOVTAI JOVO dUO cUpBoAa: 0 kal 1. AAG XpNoIUOTTOIWVTAG AUTA Ta
OUO oUNPBOAQ, UTTOPOUNE VA dNUIOUPYIOOUHE OTTOIOVOATTOTE APIOUO UTTOPE Eva dEKADBIKO
ouaTnua.

3.1 Mérpnon o€ duadiko

MTTopEiTe va YETPATE aTeAEiwTa 0€ OEKADIKG WnQid, akOUa Kal OTOV UTTVO 0ag, AAAG TTWG
Ba peTpovoare oe duadikd; To undév kal 1o éva oTn Bdon duo Ba TTpéTTel va gaivovTal
QPKETA YyVwoTd: 0 kai 1. ATTO ekei, Ta TTpAyuaTta yivovtal avap@iopnTnTa duadikd.

OuunBeite 611 £€xoupe pévo auTd Ta dUo Wneia, £To1 OTTWG KAVOURE pe Ta dekadikd oTav
TeEAEIOVOUV Ta OUPPBOAQ, TTPETTEI VO UETAKIVAOOUME HIa OTAAN TTPOG Ta apIoTePd, va
TpoaBéooupe £va 1 kKal va yupioouue 6Aa Ta wneia Tpog 1a de€id Tou 0. Apa, PETA TO 1
mraipvoupe 10, yetd 11, petd 100. Ag apyiocoupe va JETPALE...

AekadiIKOGAUABIKOG...AeKaSIKOGAUASIKOG

0 0 16 10000
1 1 17 10001
2 10 18 10010
3 11 19 10011
4 100 20 10100
5 101 21 10101
6 110 22 10110
7 111 23 10111
8 1000 24 11000
9 1001 25 11001
10 1010 26 11010
11 1011 27 11011
12 1100 28 11100
13 1101 29 11101
14 1110 30 11110
15 1111 31 11111
This project has been funded with support from the European Commission. This publication [communication] 3
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AuTO apyicel va Cwypagicel TNV €IKOVA; AG €CETACOUNE TTWG PTTOPOUUE VO HETATPEWOUUE
Q1T AQUTOUG TOUg dUAdIKOUG apIBoUg o€ deKadIKOUG.

3.2 MetaTtpoTrr) SuadikoU o€ BEKAdIKO

Agev UTTApXEl £vag TPOTTOG va PETATPEWETE TO dUADIKSG 0& OEKADIKO. Oa TTeplypdyoupe dUo
MEBOSOUC TTAPAKATW, TNV TTIO «JABNUATIKA» MEBODO Kal hia GAAN TTOU gival TTI0 OTITIKH. Oa
KaAUWouue Kal Ta OU0, aAAd av n TTpWwTN XPNoIKoTToIEl TTOAU Aoxnun opoAoyia, peTaBeite
oTn 6eUTEPN.

MéBodog 1

Ytmdpxel pia eUxpnotn ouvdptnon TIOU MPTTOPOUME va XPNOIMOTTOINCOUME Via va
METATPEWOUUE OTTOIOVORTTOTE BUAdIKO apIBud o€ dEKADIKO:

o an—1 ol a0
a,2" + a, 12"+ -+ a2 4 ag2
YTrapyouv TEooepa onUavTikG oToixeia o€ auTr Tnv gicwon;:

an, an-1, a1, k.A1T., €ival Ta wneia evog apiBuou. Autd cival Ta 0 Kai 1 pe Ta oTroia €ioTe
eCoikelwpEvol, aAAG o€ duadikr Jop@r], JTTopouyv va eival povo 0 A 1.

H 8¢on evog wnoiou ival etTiong onuavtiké va TTapatnprioete. H B6éan ekiva ammo 1o 0,
o010 0e€16TEPO WnoYio, autd T0 1 4 10 0 €cival To AiydTepo onpavtikd. KdBe wneio 1Tou
METOKIVEITE TTPOG TA APIOTEPA QUEAVETAI O€ onuacia Kal eTiong augdvel Tn Béon kata 1.
To PAKoG evog duadikou apiBuou diveral atrd TNV TIUA TOU N, OTNV TTPAYHATIKOTATA, gival
n+1. MNa mapddeiypa, évag duadikog apiBudg ommwg 10 101 €xel pRkog 3 Kkal KATI
MeyaAUuTepO, OTTWG TO 10011110 £xel urikog 8.

KdaBe wneoio TToAAatTAacidletal e €va Bapog: 1o 2n, 2n-1, 21, K.A1T. To o de&i Bapog -
20 100duvaei pe 1, HETAKIVAOTE €va Wneio TTPOG Ta aploTEPA KAl TO BAPOG yiveTal 2, HETA
4, 8,16, 32, 64, 128, 256,... ka1 ouvéxeia. O1 duvapelg Twv dUo €xouv heyaAn onuacia yia
10 dUAdIKG CUCTNUA, YivovTal YPryopad TTOAU OIKEIEG.

Ag atTaAAayouuE atrd auTd Ta N KAl TOUG EKOETEG Kal ag EKTEAEOOUE TNV £¢iocwan duadikou
oupBoAiopoU Béong o€ oKTW BEoEIG:

a7 - 128 4+ ag-64d4+as5-324+a4-164+a3-8+as -4+ a; -2+ ag- 1
MpoxwWPWVTAG AUTO TTEPAITEPW, OG CUVOECOUE HEPIKES TIUEG yIa Ta wneia. Ti Ba yivoTav
av gixare évav duadikd apiBpod otrwg 1o 10011011; AuTo Ba oApaIve (PIa) TIHES TWV:

10011011
N U O O I O

a,3,a 9,8 a4 a,

MéBodog 2

‘Evag GAAOG, TTI0 OTITIKOG TPOTTOG YIa VO JETOTPEWETE duAdIKOUG apIBPoUs oe dekadikoug
eival va gekivioeTe Tagivouwvtag kabe 1 kai 0 o€ €vav kado. Kabe kadog €xel pia diadoxiknA
1I0XU dUo Bapwv, 10 1, 2,4, 8, 16,... TToU £Xoupe ouvnBicel. H dieEaywyr] TOu 0€ OKTW PéPN
Ba poiadel K&TTwg £TO1:
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128 64 32 16 8 4 2 1
‘ETol1, av Tagivopouoape Tov duadiko pag apibud 10011011 oe autoug Toug kadoug, Ba
QAIVOTAV WG £ENAG:
128 64 32 16 8 4 2 1
1 0 0 1 1 0 1 1
MNa k&Be KAdOo TToU €xel DUADIKA TIKNA 0, aTTAWG dlayPAYWTE KAl APAIPECTE TOV.
128 64 32 16 8 4 2 1
1 0 0 1 1 0 1 1
Kal gerd mmpooB€oTe Ta utrdAoITTa Bdpn yia va TTApeTe Tov aplBud ocag!

3.3 Metarpotrl amrd dekadikd o€ duadiko
AKpPIBWG 6TTWG N peTéPaon atrd 1o duadiké o€ deKAdIKG, UTTAPYXOUV TTEPICTATEPOI ATTO
£VAG TPOTTOI VI VO JETATPEWETE TO OEKADIKO G€ BUABIKO. TO TTPWTO XPNOCIUOTTOIE didipeon

Kal UTTOAEIMOTA Kal TO BEUTEPO XPNOIUOTTOIEI a@aipeon. AoKIudoTe Kal Ta dUO Kal JEIVETE
o€ éva e To oTToio aigBaveoTe avetal

MéBodog 1
Aev gival TO00 aTTAG va PETATPEWETE Evav DEKADIKO apIBPO o€ BUADIKO. AUTH N JETATPOTTA
atraiTei eTTavelAnuuévn diaipean Tou 6ekadikoU apiBuoU PE TO 2, HEXPI VO TOV UEILOETE OTO

MNdév. KaBe popd 1Tou diaipeite To UTTOAOITTO NG diaipeong yiveTal yngio atov duadiko
APIOUO TTOU BNUIOUPVYEITE.

Agv BupdoTe TTWG va KAveTe Ta UTTOAOITTA; Av €xel TTEpAOEl KalpOg, va BupdaoTe 0TI, agou
Olaipoupe pe dU0, av TO PEPICHA gival ApTio, To uTTOAoITTo Ba eival 0, TTEPITTO UEPIOUQ
onuaivel uttéAorto 1.

MNa mapddeiypa, yia va Petatpéwere 1o 155 oe duadikd, Ba akKoAOuBAoETE aQuTrv TN
oladikaaia:

155+ 2 =77 R 1 (Auto &ivai To mio owaTo wneio, 1n 6on)
77 +2=38 R 1(2n 6¢on))
38+2=19 R0 (3n 6éon)
19+2=9R1
9+2=4R1
4+2=2R0
2+2=1RO0
1+2=0R1(8n 6éon)
To TpwT0 UTTOAOITTO €ival TO AiydTEPO ONUAVTIKOG (TO IO O€€I6 ) Wwnoio, eTTouévwg dlaBdaoTe
1o TTAVW TTPOG TA KATW YIA VA JIAUOPPUCETE TOV dUadIKO pag apiBud armd de€id TTpog
Ta apiotepd: 10011011, AvtioToIXioTE TOV PE TO TTAPATTAVW TTAPAdEIYUA...QUTO Eival
MTTiVYKO!

MéBodog 2
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Edv n diaipeon kai n eUpeon UTTOAEIPPATWY BEV gival TO BEUA 0AG, UTTOPEI va UTTAPYXE! PIO
EUKOAOTEPN MEBODOG yIa TN PETOATPOTT) TOU dEKADIKOU € dUADIKO. =EKIVAOTE PPICKOVTOG
TN peyaAuTepn dUvaun Twv 80O TTOU Eival aKOUa PIKPOTEPN aTTO TOV OeKadIKO oag apIBud
Kal a@alpEaTe TNV oTTO TO OEKABIKO. ZTN GUVEXEIQ, CUVEXIOTE va QQAIPEITE PE TN HEYAAUTEPN
duvartr) dUvapun Tou duo PEXPI va eTAoeTE oTo PUNdév. KaBe Béon Bdpoug TTou apaipédnkKe,
Traipvel éva duadikd 1 yneio. Ta wneia TTou dev agaipédnkav TTaipvouv 0.

>uveyxifovtag pe 10 TTapdadeyud pag, 1o 155 ptropei va aaipeBei pe 1o 128, rapdyovrag
27:

155 -128 = 27
128 64 32 16 8 4 2 1
1

O véog yag apiBudg, 1o 27, dev utTopei va agaipedei ouTe pe 10 64 ouTe e 10 32. Kal ol
OUo auTég BEaeig Traipvouv 0. MTTopoupue va agaipécoupe katd 16, mapdyovTag 11.

27-16=11
128 64 32 16 8 4 2 1
1 0 0 1
Kai 10 8 agaipei atré 1o 11, mapdyovrtag 1o 3. Metd atmrd auto, dev uTTdpXel TETOIO TUXN ME

10 4.
11-8=3
128 64 32 16 8 4 2 1
1 0 0 1 1 0
To 3 pag ptropei va agaipedei pe 2, rapdyovtag 1. Kai TéAog, 10 1 agaipei katd 1 yia va
yivel 0.
-2=1
1-1=0

128 64 32 16 8 4 2 1
1 0 0 1 1 0 1 1
‘Exoupe évav duadiko apluo!

Bits, Nibbles ka1 Bytes

ZulnTwvtag TN pdpka evog duadikou apiBuol, KOAUWOUE €V OUVTOMIO TO WAKOG TOU
ap1Buou. To pnkog evdg duadikou apiBuou ival To TTood Twv 1 Kal 0 TTou £XEl.

4 Koivd pAkn duadikwyv apifuwv

O1 duadIkéG TIMEG ouxXva opadoTtTolouvTal o€ éva Kolvo prkog 1 kal 0, autdg o apiBudg
Yyneiwv ovopadetal PAKog evog aplBuou. Ta koivd pAkn bit Twv duadikwv apiBuwy
mepIAapBdvouy bits, nibbles kai byte (Treivarte akopa;). KébBe 113 0 og Evav duadikd apiBuo
ovopadetal bit. AT ekei, pia opdda 4 bit ovopdadetal nibble kai Ta 8 bit dnuioupyolv éva
byte.
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Ta byte gival éva apkeTd Koivo To1TATO 6TavV £pydleoTe o€ duadikd. OAol o1 €TTeEEPYOOTEG
£XOUV KOTAOKEUAOTEI yIa va AsiToupyoUV e £va KaBopliopévo PRKog bit, To otToio cuvrRBwg
gival ToAAaTTAGOI10 €vOG byte: 8, 16, 32, 64, K.ATT.

MNa va cuvoyiow:

Mrkog Ovoua Mapaderyua
1 Bit 0

4 Nibble 1011

8 Byte 10110101

H AéEN gival éva GAANO TOITATO PURKOUG TTOU aTTOPPITITETAI aTTO KaIpd o€ Kalpd. H AECn €xel
TTOAU AIyOTEPO VOOTIUO NXO Kal TTOAU TTIo Sipopoupevo. To PAKOG MIag AéENG ouvABwg
eCapTdTtal aTTd TNV APXITEKTOVIKN £vOC eTTeEepyaoTh. @a utTropouce va gival 16 bit, 32, 64
] aKOUa TTEPICCOTEPA.

5. ETrévduon pe pndevika

Evdéxetanl va deite duadikéG TIMEC TTOU avTITTpoowTrelovTal o€ byte (| TTepiIoadTEPQ),
OKOPO KI av N dnuioupyia evog apiBuou pikoug 8 bit amaitei Tnv TTPOOOAKN apXIKWV
pNdevikwy. Ta Tponyoupeva undevikd gival éva ) epiocdTepa 0 TToU TTPOCTIBEVTAI OTA
apICTEPA TOU TTIO GNPavTIKoU 1-bit o€ évav apiBud. ZuvnBwg dev BAETTETE apXIKA uNOEVIKG
o¢ évav dekadikd apiBud: To 007 dev oag Aéel TTEpICOOTEPA YIA TAV TIMA Tou apiBuou 7
(MTTOpPEN va A€l KATI AAAO).

Ta mponyoupeva pndevikd dev atTaiTouvtal o€ duadikéG TIMEG, aAAG BonBoluv oTnv
TTapouCiacn TTANPOPOPIWY OXETIKA PE TO INKOG bit evdg apiBuou. MNa Tapddeiypa, uTropei
va &¢gite Tov apiBuo 1 Tuttwpévo wg 00000001, aTTAWG yia va oag TToUUE 0TI EpyalOPaoTE
evtdg Tou TTediou evdg byte. Kai o1 U0 apiBuoi avTirpoowtrevouy Tnv idia TIWA, WoTooO,
0 apIBu6G e eTTTA 0 PTTPOOTA TTPOCHETEI TITANPOPOPIEG OXETIKA PE TO PAKOG bit piag TIAG.

6 Bitwise Operators

YTrdpyouv dId@opol TPOTTOI XEIPIOUOU BUABIKWY TIHWYV. AKPIBWG OTTWG UTTOPEITE UE TOUG
0eKadIKOUG apIBUOUG, ITTOPEITE VA EKTEAECETE TUTTIKEG JOBNUATIKES TTPAEEIS - TTPOCOEDN,
agaipean, ToAatrAaciaopd Kai diaipeon - o€ SUABIKEG TIUEG (TIG OTToiEG Ba KAAUWOUNE
oTnv eméuevn oeAida). MTTopeite €1Tiong va XEIPIOTEITE peEPOVWPEVA bit piag duadikAg TIMAG
XPNOIUOTTOIWVTAG TEAEOTEG bitwise.

O1 1eAeoTég bitwise ekteAoUV AeiToupyieg bit-bit o€ Evav r} duo TTARPEIG duadikoug apiBuouUg.
Xpnoiyotrolouv Tn Aoyikr] boolean 1Tou Asitoupyei o€ pia opdda duadikwv CUPBOAwV.
AuToi o1 bitwise TEAEOTEG XPNOIMOTTOIOUVTAI EUPEWG TOOO OTA NAEKTPOVIKA OCO KAl GTOV

TTPOYPANHATICUO.

7 ZuptrAnpwua (NOT)

To cupTTAfpwa piag duadikng TIUAG Eival oav va Bpiokoupe To akpIiBwg avtiBeTo atrd Ta
TavTa yia autAv. H ouvapTnon CUPTTANPWUATOG KOITAZE! Evav aplBPo Kal JETATPETTEI KABE
1 o€ 0 kal ka6 0 yiveral 1. O TeAe0TAG CUPTTANPWHATOG ovopddeTtal emTiong NOT.

MNa Tapddeiyua, yia va Bpeite 1o cuptmAfpwpa Tou 10110101:
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NOT 10110101 (dekadika 181)

01001010 (Sekadika 74)
To NOT ecival o pévog 1eAeoTrg bitwise TTou AciToupyei povo o€ pia povo duadikn TIUA.

8 OR

To OR maipvel dUo apiBpoug kal TTapdyel TNV Evwon Toug. AkoAouBei n diadikaoia yia OR
OUo duadikoug apiBuoug padi: euBuypapuiote KABe apiBuod €101 waoTe Ta bit va Taipidlouv
Kal, OTN CUVEXEIQ, CUYKPIVETE KaBéva atrd Ta bit Toug TTou poipddovtal pia Béon. MNa kabe
ouykpion bit, edv éva i kal Ta dUo bit cival 1, n TIA TOU ATTOTEAECPATOG 0€ QUTAV TN B€on
bit eivar 1. Eav kai o1 duo Tipég £xouv 0 o€ auThy TN B€on, To ammoTéAeoua AapBdaver etriong
0 o€ autrv Tn Béon.

O1 1éaoepig mOavoi cuvduacopuoi OR Kal To atroTEAEOUA TOUG €ival:

e OORO0=0
e OOR1=1
e 1TOR0=1
e 10R1=1

MNa mapddeiyua, yia va Bpeite To 10011010 'H 01000110, suBuypapupioTte kK&Be Evav atrd
TOUuG apIBuoug bit-by-bit. Edv évag i kai o1 dUo apiBuoi éxouv 1 o€ pia GTrAAN, N TP Tou
atroTeAéopaTog €xel TTiong 1:
10011010
OR 01000110

11011110

>ke@Teite TN Aeitoupyia OR wg duadikA TTpoodkn, xwpig petagopd. 0 ouv 0 gival 0, aAAG
1 ouv oTidryTTOTE Ba €ivai 1.

9 AND

To AND Traipvel 600 apiBuoug kai Trapdyel Tov auvdeapo Tous. To AND Ba trapdyel pévo
1 €dv kai o1 dUO TIPEG OTIG OTTOIEG AEITOUpYEi gival eTTiong 1.

H diadikacia Tou AND cuvduaopou dUo duadikwyv TINWYV gival TrTapoéuola pe autr Tou OR.
EuBuypapupiote kGBe apiBuod £101 woTe Ta bit va Taipidfouv Kail, 0Tn CUVEXEIQ, CUYKPIVETE
KdBe éva atod Ta bit Toug TTou poipadovTal pia Béon. MNa kdBe auykpion bit, edv éva A Kal
Ta U0 bit gival 0, n TIpA Tou atroteAéopaTog o autr)v T B€on bit eivar 0. Edv kai o1 duo
TINEG €xouv 1 0o€ auTtrv Tn B€on, To attoTéAeopa AauBdvel emiong 1 o€ autrv T B€on.

O1 téooepig mOavoi cuvduaopoi AND kai To aTTOTEAETPA TOUG ival:

e OANDO=0
e OAND1=0
e 1ANDO=0
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e 1AND1=1

MNa mapddeyua, yia va Ppeite v Tig twv 10011010 KAI 01000110, EekivhoTe
euBuypappifovtag kK&Be TiuR. To atroTéAeopa kKGBe Béong bit Ba eival pévo 1 €dv kal Ta
duo bit og auTtAv TN oTAAN gival gtTiong 1.
10011010
AND 01000110

00000010

>ke@Teite TO AND w¢ TToAAaTTAacIaopd. Kabe @opd tTou TToAAatTAaoidlete pe 10 0 1O
atrotéAeopa Ba eival etriong 0.

10 XOR

To XOR ¢ival To atmmokAeioTiké OR. To XOR cupTtrepipépetal 6TTwg 1o Kavoviké OR, pe T
dlagpopd o1 Ba TTapdayel 1 yovo €av évag i ol GAAol apiBpoi £€xouv 1 o€ autrv Tn B€on bit.

O1 1éooepig mMOavoi cuvduaopoi XOR kal To atmoTéAeoud Toug givai:

e O0XORO0=0
e 0O0XOR1=1
e 1XORO0=1
e 1XOR1=0

MNa mapddeiyua, yia va Bpeite 1o ammotéAeoua tou 10011010 XOR 01000110:

10011010
XOR 01000110

MapatnpnroTe 10 20 bit, éva 0 Trou TTpokUTITEl TTd dUo XOR TOU 1 TTOU £€X0OUV CUVOUQOTEI.

11 MetaroTrioeig bit

O1 petatotrioeig bit dev eival amapaitnTa évag TeAeoTr¢ bitwise OTTwWG autoi TTOU
ava@épovTal TTapattdvw, aAAG cival éva eUXpnoTo €pyoAEio yia Tov XEIPIOPO HIOG
MEPOVWPEVNG BUAdIKAG TIUAG.

YTrapxouv dU0 OToIXEia yia pia HETaToTmion bit - n katelBuvon kal n TToodTNTA TWV bit TTOU
TIPETTEl VA YETATOTTIOTOUV. MTTOPEITE VO JETOTOTTIOETE £vav apIBuo €iTe TTPOG T APIOTEPG
€iTe TTPOG Ta BECIA KAl UTTOPEITE VA PETOKIVAOETE KT €va fj TTOAAG bit.

Katd tn petatotmion mpog 1a 6e€1d, éva 1 TEPIcaOTEPA aTTd Ta AiyOTEPO ONUAVTIKA bit (0TN
0e€Id TTAeupd TOou apPIBPOU) ammAwg KOPBovTal Kal PeTATOTTIOVTal OTO ATTEIPO TITTOTA.
MrtropouUv va TTpoaTeBouv TTponyoupeva uNdeVIKA yia va diatnpnBei To ukog Tou bit idio.
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MNa Tmapdadeiypa, perartomifoviag 1o 10011010 ota dggid duo bit:RIGHT-SHIFT-2
10011010 (dekadikda 154)

00100110 (OekadikdG 38)
H petatdmmon mpog 1a aploTepd wbei OAa Ta bit TTpog TNV Mo onuavtiki TTAsupd (Tnv
aploTepr) TTAeUpA) Tou apiBuou. Na kabe petatdmion, TpooTiBeTal éva undév atn B€on Tou
AlyoTEPO ONUAVTIKOU bit.

MNa mapddeiyua, perarotriCovrag 1o 10011010 oT1o apioTepd €va bit:
APIZTEPH METATOINIZH 1 10011010 (dekadikdg 154)
100110100 (Oekadik6g 308)

AuTr n atrAf yeTaToTion bit ekTeAEl pia TTOAUTTAOKN HaBnuaTikr) cuvapTnon. MetatoTricelg
TTPOG Ta apioTePA n bit TToAAaTTAacidlouv évav apiBud pe 2n (deite TTWG TO TEAEUTAIO
Tapadelyua TToAAaTTAaCiaoe TNV €icodo €1Ti OUO;), VW MIA PETATOTTION OTA bit Tpog Ta
0e€Id Ba kavel pia dlaipeon aképalou Pe 2n. H peTatotTion Tpog Ta de€id yia T diaipeon
MTTOPEI Va Yivel TTEpiEpYN - TUXOV KAGOUATA TTOU TTapdyovTal aTTd T diaipeon HETATOTTIONG
Ba atrokotrouv, yI' autd 10 154 peTaToTOUEVO OECIA DUO PopEG 1Io0UTAl PE 38 avTi yia
154/4=38,5. O1 petatoTriocig dUAdIKWY WN@iwv PTTOPOUV va gival évag TTOAU ypryopog
TPOTTOG dlaipeong 1 TTOAAATTAACIOOUOU WE 2, 4, 8 K.ATT.

12 ZupTtrépacua
To duadikd €ival To BOUIKO OTOIXEIO OAWV TWV UTTOAOYIOUWY, Kal TwV TTPAEEWY OTNV
NAekTpoVIKNA. 'ETo1, uTTdp)xouv TTOAAG pépn yia va TTATE Ao Ow.
Twpa TTOU JTTOPEITE va PETATPEWETE METACU OekadIikoU Kal duadikou, UTTOPEITE va
EQAPUOOETE QUTH TN YVWON OTNV KATAVONON Tou TPAOTIOU PE TOV OTTOI0 Ol XOPAKTAPES
KwodikoTrolouvTtal kaBoAikd: ASCII
'H ptropeite va eQapudOETE TIG VEEG YVWOEIG 00G O KUKAWUATA XaunAou emitrédou Kai IC:
*  Wnoeiakn Aoyikn
*  Mntpwa MeTarotmion
MTTopEiTe €TTiONG VO PICETE YI PATIA OTOV TPOTTO HE TOV OTT0I0 TO duadIKG cUCTNUA TTaiCEl
ONPavTIKO POAO O€ AUTA TA TTPWTOKOAAQ ETTIKOIVWVIAG:
+  Zeplokh Emkoivwvia
e ZEIPIOKN TTEPIPEPEIAKT DIETTAPN)
« l2C
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