—_—

5.3. AIEYOYNZIOAOTHZH

Ot evioAég pmopody va katatayodv copgave pe 1o mAffog tev SieuBbvoeov mov xpn-
olpomolony. Oa npénel va £xete vToyn oag Ot éva chvoro apiBunpévev KataxepNTeY T1g
CPU, otV ovoia, oynuarifel pa pvipn vyning taxdtntag kol opilet éva didotmpa diev-
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Bovoeov. Mia eviolf mov npoobitel Tov xataywpnth 1 pe tov katayopntd 2 Ba mpénst va
BewpnBei 6T ypnowtonolst 800 SievBivoelg eneldn 1 eviorn) npénet va kafopicet motol ka-
Tayopntés Ba npooteoly, Onwg pia evtokn nmov mpocbitel d0o AéEelg uvipng mpénel va
xaBopicel moteg MéEelg Ba mpoateBodyv.

Evrtolég mov kabopifovv pia, 800, 1| tpeig dievbivoelg eivan Oheg ovvnbiopéves. Zg
TOAAEC unyavég mov exteholv apibuntikéc npafelg ue pia povo Sevbuvorn, Evag 1d1kog
KATay®pmIng mov Afyetal ovocwpevtfg (accumulator) mapéyel £vav and tovg TEAECTEONS,
X11g unyavés avtég, n Siedbuveon eivar ocvvnBog 1 diedbBuvon piag ALEnc pvAEng m, omov
Bpioxetar o 1eheatéog. H evrodn npocheong mov xabopilel 1 Siedbuvon m éxel 10 anoté-
heopa

CLUOCWPELTNG | = CVGCMPELTAS + Pviun [m]

O evtolég tpdabeong Svo SievBdvaswv ypnotporotody 1 wia Sievboven wg tpoéhevon Ka
v GAAT @g tpooptopd. H npoéleven mpostifetat t6te ooV mpoopioud:

TPOOPICROG 1 = TPOOPIoHOG + TPOEAELDT

O evtorég Tplav SevBivoeov xabopifovv 3o tpoekeboelg kat Evav mpoopiopd. O o
TPogAeOELS TpocTifevial kat anobrKedovial GTOV TPOOPIoHO.

Méypt avtd 1o onueio 8¢ ddoape toAd Tposoyn oTov Tpomo ¥ pToTS tev bit evdg nediov
dievBuveng yia Ty avedpson Tov TeAectEon. Mia Suvatdtnra elvar va nepiéyovv n SiedBuvon
HVTIENG Tov TEAEGTEOL. YRAPYOLY Kt GAAEG SuVATOTITES, WOTOGO, KUL OTIG EXOUEVES EVOTTITEG
Oa eeTaoovpe pepikEg and avTéC.

5.3.1. AicuBuvoi0d6Tnon pe Apeoo KaBopigpo Tigng

O no anhdg Tpdnog kabopiaopod evog TEAETTEOL O pia evIOAT eival to tunua dievdov-
ong TG evolng va mepléyel tov 8o tov teheotéo avri pia Sievbuvorn f kamoteg ahieg
TATNPOPOPIEG MOV TEPLYPAEOLY oL Ppicketal o 1eAectéog. Evag 1€1010¢ tedeoTéog AfyeTa
apeca kabopilopevog (immediate) eneidn mpookopiletar avtépata and tn pviun tavtdypovae
HE TNV EVIOAT) emopEveg eival avtopata SiaBéaipog yia ypnon.

H Sievbuvotodotmon pe dueco kabopiopnd tipng £xet 1o TheovekTnila 61t e yperaletm
Kl GAAN ava@opd 6T LVART Yl TV TPooKOULeT) ToL Tekestéov. Eyel to pstovéktnua 6t o
1eheaT€0G nepropiletal ¢° Eviv aplBud mov npénel va ywpdaet ¢° Eva nedio diebbuvong. Ze pia
evtohn pe medio SiedBuveng twv 3 bit (yia napddeiypa, Eva nedio kataywpnn), oL 1EAECTEOL
neplopilovrar o€ pnxog 3 bit, ondte per@vetal n LPNGPOTHIE TOVG.

01 CPU 1ri¢ Intel 3¢ Sabérovv Srevbuvotodotnon yia dueoa kabopildpevous tehesTEOg.
Avtbétog, Stabitouv a peydAn cuAioyd and Slakekpiéves EVIOAEG OTIG OTTOLES Evag amd
T0UG TEAETTEOVG eivat apesa kabopilopsvog. v Ewkova 5-5, yia napadetypa, n evioin ADD
paivetat opaia ka1 opboyeviki, onwg otov PDP-11. Lty npaypatikdtra, oty ADD ypn-
oionotobvTal evvéa Sragopetikol kadikol npaEng, névie and Tovg onoioug yia Gueca kabo-



312 TO EMIMEAO LYMBATIKHE MHXANHE KED. 5

pLopEVOUG TEAEGTEOS, AVAROYA LE TOV TPOTO KafOoPLGHOD TOU KPOOPICHOD KAl IE TG UTKOG
Tov teheatéon (8, 16, ) 32 bit).

0 680x0 Srabéter drcvBuvotodotnon pe Gueco kabopiopd tiung, ondte omOLOGHNNOTE
teheatéog mpoEdevong pmopei va eivar otabepd. Itov 68000, pepikéc evorég enttpémouy
tekectéoug Tav 8 1] tev 16 bit pévo, ahhd croug 68020 xai 68030, entrpénovtatl ket ta tpia
pixn movtob. Emnifov, e1dikég eviorég énwg oo ADDI, ADDQ, kat CMPI smitpénovv mio
anodoTiki K@dKoToinaT TV eviodav e dueso kabopiaud tipfc.

5.3.2. Apeon AicuBuvaoiodoTnon

Mua ¢AAn andi péBodog yia tov xabopiopd evig tekeatéon etvar to ufpa diebbuveng
g EVIOANG va mepiEyet T StevBuvan tng AEEne pviiung omov Pploxketat o teksatéog, Avtn 1
Hopo1 Ayetar apeon SievBuvarodatnon 1 dueom anddoot SievBivoewy (direct addressing). Ot
AETTOUEPELEG OYETIKE LE TO TG O LrOLOYLIOTHG Yvepilel Toteg SiguBivoeig sivat pe dpeco
kaBopiopd Tipng kat Toieg Gueoes Oa avagepBoly apydtepa. T'evikd, vrdpyovy ddo npoceyyi-
OELG: % P10 SLAPOPETIKOV KOSIKDV TpdEng i 1 pfion evdg e18ikod tpdnov anddoong Sievbiv-
otV yia kade eidog teleoTéon.

‘Oleg ot CPU g Intel drabétovv apeon anodootn dievbivoewy. Or 8088 a1 80286
xpnoiporolody dueceg devBivaels v 16 bit. O 80386 ypnotponoiel dtevdivoeig tav 16 bit
OV TPAYHATIKT) KAl STV £1IKOVIKT kKatdotaoy), Kal unpata 1ov 16 bit otnv tpostatevpévn
KQTAoTAs. TTV TposTatevpévi KatdotacT tav 32 bit, ot Gusoe SievBdvoeic éxovv uikog 32
bit. Znpeidote 011 oe OAEG 11§ TEPLMTMCELS Ol apeces StevBivoeig elvar moAl pikpéc yia va
KaAdyouv ordkAnpo 1o Stdotnua Sienddveewmy.

0 680x0 £xe1 dVo popég apeog anddoong dievdiveenmy, pia pe Siedbuven tav 16 bit kat
pia pe SiebBuvon tav 32 bit. Ot Sievbivostg ota tpdra 64K pviung unopody va npooteA-
oTolV e 1] oUvVIouT popet, evd ot SievBiveeig mdve and ta 64K ypeidfovtal 1 peyain
Hope1. Avtég ot Vo popeég kabopilovial and v tuf tov nediov TPOIIOL ATIOAOZHI
tav 3 bit, ko enopévag Bpiokouv epapuoyn oe dheg Tic eviorés g Eikdvag 5-23 ue éva 1
reprocotepa nedia TEAEZTEOL.

5.3.3. AicuBuvoiodétnon Méow Karaywpnri

H 8ievBovoiodotnon pécw katayopnth evvorohoyind eivar {Sia pe tv dueon anddooT
SievBivoswv. £ avtr 11 popen anddoong Sievbbvoeav, 1o nedio dietbuvong meptéyel Tov
aplBpd Tov kataxwpnth Omov Ppioketal anobnksvpévog o tekectéog. Mia pnyoavi pe 16
Kataxopntég kat 65.536 AEkeig pviung éxel oty TpaypatikoTTa dVo Stactipat SievBivee-
wv. Mropobpe va Bewpficovps 01l 1 d1e00uven o2 pia térota unyavn anotersitar and dvo
tuhpata: (@) éva bit nov xabopilel av mpdxetal yia Katayopnth 1 ASEn pviung xat (B) éva
nedio diebBuvong mov kabopilet Tov ev Loyw xataywpnrh i AéEn wviung. Eneidn vrdpyoov
Ayotepol katayopités and ALEeig pvipng, xperdletal pkpbtepn Sebfovan, Kat emopévag
OUYVE YPNOLOTOLODVTAL EVIOALG SlaQOPETIKiG HOPONS Yl TEAEGTEOUG KATAYWPTTH KOl TE-
LEGTEOVG UVIUTIC.
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Av vrnfpye e avtiatolyn sVIoA] Katayepntn yia xabe sviodn mov mpooneldlel n
LVANT, oL piool kwdikol npdewv Bu avapépoviav e TELEGTEOUG VKNG Kat o1 piool o
1edeotéou Kataympnty. O ypetalotav £va bit otov kdiko nTpdéng yia tov nposdioptoud
TOV ¥ pNoLHonoIodUEVOL daoTnuartog dievfbvoswy. Av avto 1o bit apatpodvtay and to nedio
10V xodikod tpdEng xat tonobetovviav gto nedio SiedBuvong, 1o yeyovog 0Tt ¥ pToLLOTOLoD-
vtal 800 Swaotnuata dievbdvoswy Be ftav o cagég. To bit 10te Ha vredeikvue o YpnoLpo-
notodpevo Sidotnpae Sievbivoeny.

Ot unyavég 1proponotodv Katoy@pnteg yia §0o Adyovg: (¢) ol katayOpnTeg elvat mo
ypRyopot and tnv KOpLa uvnun kat (B) ene1dn vrapyovy Alyot xataywpnég, Yia Ty TpOoTE-
Aaoh tovg yperdloviat Alya pdvo bit. Avetuydg, 1 Unapén éote kai 8 1 16 ketayopntev
TEPITAEKEL TOV TPOYPUUUATIGHO eMeldT TpERel va AngHolv anopdoelg moiot TeAesTéot Kat
now evBidueoa anotehéouate Ha anofnkedovial 610 REPLOPIOREVO TANBOC KATAY PTGV, KXl
nowa o1V Kupla pvAun. O W. L. van der Poel (1968) ékave tnv €5umvn napatpnon 611 ot
vrohoyiatég Ba énpene va Sabétovv 0, 1, 1 dneipo nAhAfog and xabe yapaktnpiotiké (Omov
aneipo onuaivet apketd TAH00C MOTE O TPOYPAULATISTAC VA UT) CHATAAGEL A POVO CKERTOLLE-
vog 1t Ba xdvel av k4Tl dev emapket).

Ta tow ¢ Intel kat tng Motorola £xovv éva peydho pEMEPTOPLO EVIOAGDY TOL AVAKTOOV
TOVG TEAEGTEOVG TOUG GO KATAYWPTTEG KAl amofnKevoLV 10 ATOTEAECUATA TOVG OE KOTay M-

PNTEC.

5.3.4. Eppeon AicuBuvaoiodoTnon

Ty dueon Sievbuvotoddtnon i Siedbuven kabopilet mola AEEN pvAung N Kataywpntng
nepiéyel Tov 1ehectéo. Ty éupeon, 1 dtevbuveon kabopilel rowa AEET uvAung N Kataywpnng
nepiéyel Oyl Tov 1eheotéo aAAd T diedBuvoT) Tov tekestéon. Tia mapddeiypa, ag Bempnoovpe
jia evtodn Eppeong edptoong evég kataywepntn (tov R1) amnd 1t Béon pvipng 1000, dmov
Béom 1000 mepiéyer tnv tpf 1510, dnwg paivetar otnv Eixova 5-25 (B).

pdrov, npooxopiloviar to repiexdpeva tng Bsomg 1000 kat tomobetodvtar g Evav
gcwtepikéd kataxopnty g CPU. Avtdg o apifudg tov 16 bit (1510) dev tomobereitar ooV
R1. T pia tétoia nepintoon, 0nwg otnv Ewkova 5-25(a), fa siyape pio evioll) ueong ano-
Soomg Siebbuvong. Avribétac, Tpookopifoval ta neplexbueva tng Béong 1510 kot romobe-
todviar atov R1. O apiBpdc mov Bpioketal otn Béon 1000 Sev eivar o tehestéog alhd "deiy ver"
tov tekeatéo. [ avtd 1o Adyo, Aéyetan Selktng (pointer).

Ot enefepyaotés g Intel StaBétovv dAot éppeon anddoon dievbBbvoewy péoa xatayw-
pnth. Brot, yia napéderyua, sivar dovatn n tonodétnomn evog Seiktn otov kataywpnth S wov
xabopilel 011 0 1eheotéog Bploketar otny SiedBuvon puvAung otny omoia deiyvet ot SI. Ltoug
8088 ka1 80286, povo ot kataywpntéc BX, SI, ka DI propodv va ypnoiponotnBody yia éupeon
andSoon SisvBdvaswy’ otov 80386 pnopobv va ypnoiponoinfoldyv Ghot ot Kataxwpnés. H
Eupeon anddoon dievBivesov péom evog Selktn oty pvAun Sev elvar Suvarh oe Kavévay
and avtovg toug nekepyacTiC.
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‘Apeom) Anddoar) Aeubivoewv

EvioAry
®spTwoe Tov R1 and m) 8éon 1000

?ﬁ% I/ ]m( 1000

MNeBia nou koBopiZowv
Geom) anedoar; BEUBUVESWVY
Bria 1: 1000

o]
s g

Eupicom] AndBoor ALuBGvEOLY
®opTwoE Tov AT &uicoq ars  Béom 1000 LEUONON
Keodix
npdﬁ;? | 1 I R1 {7 1000
Tedia nou xkaBoplZouv
Epieon anéBoon Subiveswy
Briua 1: 1000
Ob&x‘rn%’ TIPOS TV TEAEOTED
TipocolCeTan amé m Bon 1000
Briuo &
O TeAeotéoq 1510

popTwveTal oTov R1

R1

®)

AsiBuvon

1510

Ve

1510
< Bripa 2
O reAoTE
npooxo'.géeml
and m 6éon
& 1510

EIK('WOEI 5-25. El')"}’KpIO'T] ™G Gyeang ka1 g éupeong anddootg Sievbivosmy.
(2) Apean enddoan Sevfdvaeov. (B ) Eppeon anddoon Sienfivasmv.
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0 68000 emitpénet tnv EppeoT anddoon Sieviveeny péow ToV katayopnTdv Stendivos-
wv. Aev glvan duvatég aAheg popeig Eppeamg anddoamg dievbivaenv., Xrovg 68020 xat 68030, 1
éppect) an6dooT dievBivocwy eivar, eniong, Suvarn Hécw TG PVIUNG, OF S1GQOPES HOPYEC.
Avth 1 pochnky eival pia and 1ig fucikég drapopeg wetald tov 68000 kat Tov vedtepav
CPU.

Mepikég unyavég, av kal 6y1 aUTEG TV V0 TAPAdEYRATOV Bag, ERTPENOLY ERUEST
anodoon dievfivoeny toddov ennédav, T autov Tov 1pdmo anddoomng dtevbivaewy, Lpnot-
pomoteital évag eiktng yla Tov eviomopsd plag AEEng pvipung mov deiyvel oe kdnowe dAin
LEEM pvnung, X.0.K. .

H 8ievbuvorobotnor pe aueco kabopiopd Tiung, n Gpeom, 1 EUpecT), Kol 1 Eppecn
arodooT S1evfivasnv ToAAGY EmTESOY ekPPALovY pia ouykekpiuévn tpdodo. H dievbuveio-
3otnom pe dueco xabopiopd Tiung dev anaitel avapopég oI HvN T, EEdh 0 TEAEGTEDG
npooxopiletat pall pe tnv eviodn (3¢ B vroloyigovpe €8 avty Ty avapopd oty UVIEN).
H dpeon anddoon Sievbivoenv anaitel yia ava@opd oI Uviun, yia TNV avaktnot tov
tereation. H éupeon anddoon devBdvoewv anattel 600 avapopég ot pviun, pia yia 10
Beixtn xar uig yia tov tedeotéo. H Eupeon anodoon disvbivoswy nodldy emnédov anaitel
TOVAGY1GTOV TPELG QVAQOPEG OTT HVNUT, dV0 1 teplocoTepeg Yl Seikteg kat pia yia Tov
TEAECTED. AEYOVTAG AVAPOPES GTT) UVTUT) EVVOODUE, OTT) CUYKEKPIUEVT] TEPINTMOT), KAl ava-
POPEG CE KUTAYOPTTES.

5.3.5. AeiktodoTnon

TToMAoi ahydpiBuor anartodv v ektéheon xanolag tpdkng oe pia oepd Sopdv dedo-
pévav mov elval anobnxevpéveg ot cuveydpeveg BEcelg wipng. Ma nopaderyua, ag fewpn-
covpe éva prhok and n Aé€eig unyavig mov Katahapfavovy tig Bioelg

AA+1,A+2, ., A+n-]
Tov mpénel va petapepovy atig féaelg

B,B+1,B+2, .., B+n-l
Av umobécovpe OTL 1y U evh EXEL Hid EVIOAT

MOVE A, B
7OV PETEKLVEL 10 MEPLEY OpEvo NG Béomg A ot Béom B, Bu umopodcaps va eKTELEGOVUE TNV
EVIOM], V& TNV TPOTONOINGOVHE WG eENG

MOVE A+1,B+1
Va TNV EXTEAECOVHE EQVE, va TV EXVATPOTOTOLTCOVHE, KAl VXL ETAVAALPOULE TOV KDKAO HEYPL
Va OVTIYPa@OvY Kai o1 1 AEEELG.

Av K1 10 TPOYPARRATE TOV TPOTOTOLOLY TOV EAVTO TOLG TTAV KATOTE STROPIAT, GTLEPL

3¢ Bzapovviar kakn mpoypappatTioTikn wpaxtikt). H anocpoipdrwon toug eivar Sdoxoin,
OT®G XAt 1) kowvoypnoia petald ToARGY xpNoTdV ¢ Eva {PoVOpEPLLOUEVO COTTTIHA.
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To npdPAinpa g aviiypagis propet, eniong, ve Aulel pe Zppeon anddoon Sisubdvoemy.
T’ évav katayopn 4 AEn uviung poprdvetar n dieddoven 4° ¢ évav dedrepo 1 Sedbuvon
B. H evroht MOVE y pnaosponotel avtodg toug S0o katoyopnréc og dsiktec. Metd tv avii-
Ypaef ke AEENg, o1 deixteg avtdvovrar kath éva. Or dsixtec amotehobyv Tpumpa Tov Sedopé-
vev, dy1 TPTIa Tow Tpoypdpnatog, Bifala, ko e polpiovial Tavtdy pova e ROARODE ¥ ph-
ates.

Mo dhin Moo elvon 1 xprion evég ) TEMOCHTEPAV KRTaYOPTTHY, TOV AéYoval Kata-
xepntés deikm (index registers), ket Aertovpyodv g sk, Ot SevBovoeig Exouv 300 pépn, Tov
apBpo evog kataympnti deixtn kor e otabepd. H SiedBuven tov teheotéon sivat to 48por-
opa g atabepds Kol 1oV REpiey opbvav TV Ketayepth Seixtn. 1o mepandve topaderyua,
av kat e g dvo dievdivoeig ypnowponoieita évog xataywpniic el mov mepiéyst tov
axgpaio k, 1 evior) MOVE A, B fa petaxiviioet to nepieydusve tng Béomg wviung A+ k oy
féom pviung B+ k. Aivoviag apyixn T otov kataympnt deiktn ion e 0 kas avEdvovedg
oV Kt 1o péyeBog AEENg petd v avitypaph ke AEng, nia to Bpdyo avirypaehg xpeid-
Cetar pdvov Evag katayopntns. Emaiiov, n adfnam g Tiufg svac xatayopn T yiveral mo
ypfiyopa and v adénom g nuig wag Béoms pyiung.

H Bewkrodotnon ypnowenoweitar, eniong, suvilog yia v nposrtéhacy svig nedlou ot
YVOGTT GYETIKT andotaan ond v apyy pag Sedopévng Sopnc. O tomkeg petafintéc mog
dadicaciog TpoaneAdLovial pe ovtoy Tov TpéRo.

Zvo mapandve napddeiypa firav anepaitnin n dueon adinom 1on kateympnt Seixty
xeta to péyebog AEEng petd and kae xpron tou. H avdyxn yia adénon M peioon e tphc
svlg KataympnTh Seixtn axpiBig npwv 1 petd T xpHon Tov giver Tdo0 cuvnBiouive dote
ueptxol vrokoyiotég Sadétovy e1bikég eviokés 1) tpdroug amddoong SievBivasav, 1y axoun
KoL swdkols katayopntéc felktn mov avEgvoviat 1) petdvovial aotdpate. H avtéuatn ahia-
M g Tpng evog katayopnt Seiktm Aiyeter autodeiktodotnen (autoindexing).

Ta towr g Intel ko wrg Motorola diafétovy mo mowakia Sragopetikdy Tpdnav and-
doomg Subivaeav Tow ¥ proiporotow Seiktodomon. O 680x0 Siabéter, enione, ovtodeikto-
3otnen.

5.3.6. Anodoon Aieubivowy e ZToiba

‘Eyovpe 137 avaeéper 611 650 mio odviopeg slval ot eviokéc, 100 pEyakdtepn elvar
eborkovopnon oe xpovo CPU kot pviun. To andluto épo fe fav va éxovps eviorés yapic
xe@ohov SiebBuven, povo kedikoig tpakenvy. Autd elvar Suvardy va emtevybel opyavbvovtag
™ pnxavit Yope and pur doun dsdopévay tov yeta otoifo.

H oroifa (stack) amotshsitan an6 otovgzio dedopévav (Aékeig, yapukthpec, bit, K.Ar)
arofncevpéva cuvexdpeve ot pviun. To =pdro grougeio mov tonoBeteital ot otoifa fe-
wpeital 6n Ppicketar o1 Phon tng oroiPag. To otolysio nov torofernBnke thsutaio o
otoifa fzwpeitar 6m Ppioxetan oty kopuet g oroiBag. Ze ke otoiPa avitotoigel évac
xataymentig f AEEn pviumg mou mepiéxet T SlevBoven e xopuenc e atoiPag, kel Adveta
betktng azoifog (stack pointer).
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Av ko glgrdoape 11¢ otoifieg oto Kepdhawo 4, Ou sravadafovpe og ovviopia dou
simape, ene1dn 1 ypion atoifag yie ambuntikés npdéeig sivan apretd Segopenki and
1pnon otoifag via TNy anobikevon tomxdy petafintdv (o ddo ypioeig oovivalovia,
PéBara). v Ekova 5-26 arewkoviletal 1 Asrtovpyia piag otoifag. Zrnv Ewova 5-26(a),
ot otoifa Ppiokoviar 718n 800 crovgeia. H Paon tng otoipog Bploketar otn GEon pviung
1000 ka1 i xopupn tng oroifac atn Béan pvaung 1001, O deiktne otoifag mepiéyet o dievd-
Buvom tov gtoixsion mov Ppioketal oy xopupd Mg otoifag, Tn debbuven 1001 dniad,
"seiyvel" atnv xopugt 1ng otoifac. Zrnv Ewdva 5-26(B), atn otolfa tonelerninke o aptbpdg
6 xmt ¢ deletneg orolPag Seiyver orr Siehuven 1002, m vée kopoen g o1oifac. Ztnv Ewdve
5-26(y), otn oroifa tomofetnBnxe o apifpde 75, ondte 1 ripn Tov deixty otoifag avénénke ot
1003. Znv Ewove 5-26(8), o apiBpdg 75 aparpédnke and 1 otoifa.

Aslkmg aTeifag

o mez

AleUOUVoN
1000 | 100 / 100 100 100
1001 | 40 | 40 40 40
x  Baon B
1002 ™mg oToifag & et 6 &
1003 / 75 |t
1004 Konan
1005 ms o1oifag
1006
{a} (B (v) (3)

Emxdva 5-26. Asitoupyie piag otoifag,

O1 urokoyiatég aov pnawonotodv ¢oife Siebétovy ma evrodn ne v tonoléinon
Tov mepeyopivon wag BEang uvipng N katayxmpn ot otoibe. M tétola eviodf apéngt
xal va oviiypdest o otovzeio kot va eufdver xotd Eva to deixtn otoifag. Tapdpow, wa
gviohd] yie T agalpeon £vdg otorgeion and v kopugr g otoifag ki tv tonelétnon Tou
gt xatayopntn | Bion pvipng wpéret va dnpioupyel éva vEO aveiypago otV KoTGAATAN
Béon ko va pardvel xeta Eva to delktn otoifag. L& pepikols uvroioyiotis, n otoifa sivi
avanode, dniadn e vie otoryeia tonoberodviar or Sadoyikég Biasig pukpdepng apibunarg
avil og huadoyikée BEgeig vynidtepng aplbunons, dnwg oty Ewova 5-26.

O evroréc ympic SeuBivorig ypnoyiorotoivio, ot cuviveopd pe mma atoife. Me qutr
1} popen arddoorg Sisvbivocwy, o1 dio ehectio aparpovvint and 1 ctoifa, o Evag petd
z0v Ghko, exteleiton n Tpdln (yia rapddeiyue, norloriaciaopds § AND) kot 10 enotéieona
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tonofeteital Eové ot otoifa. Zrnv Ewdva 5-27(a) paiveta pie otoifa nov nepiéyel téagepa
otougeia. Mia eveodd noAhamdacicopuod apaipsl to 5 ket 10 6 and 1 otoifa, anodidovrag
Tpocwpivi oto deiktn atoifag tnv tipn 1001, ke otn cuvéyewa tonobetei 1o arnotédeopa, 30,
ot otoife, drwg paiverom otnv Ewkdva 5-27(8). Av petd exteheotsl wo npoclean, 10 ano-
Ehsopa paivetor otnv Ewdva 5-27(y).

Aciiarg orolBag
N9V
1000 4 4 4
1004 20 20 50 g
1002 [ 30 -
1003 5 /
—
1004
Kopugs|
L | wgamlfes || L |
(@ ® {y)

Eikdva 5-27. Xphon otoifag via apluntikeg npakeas. () Apyucn
Sapdppwen. (B) Meté and noddariecioopo. (v) Msté and apdabean.

Avaorpogn MNoAwvikg Inpeioypagia

Amotedel napddoon ota pebnuetike o tehestic va yodpstm petald tov TEALCTERY,
onmwg x + y, xal Oyt petd toug tekeoTions, Oneg x y +. H popen pe tov tekegtn pstaly
tov tehestéav Aéyetal evletn (infix) anuetoypagic. H popen pe tov tedeatn jetd and Toug
TEAECTEOVS Adyetan emfzpankn (postfix) 1 avaerpogpn Mokowvikd (reverse Polish) onpeioype-
pla, mpog Tipfv tov lohovod padnuatikod . Lukasiewicz (1958) mou £pedvi s tig 18uoTnteg
QuTilg TNG CRIELDY panlag.

H avaoipogn Tlohavixhy onpeioypapia éyer oprouive Rhsoverthuata vavl tng EvOs-
NG oMpeoypuiag Kurd to synuetiopd ahyefpikov orov. Hpérov, onowosdirote trog
uropel v exgpactel yoplg tapeviéass. Asdtepov, efunnpetel oTov vnokoyigud TinOV OF
vrokoviotéc pe atoifec. Tpitov, o1 vBetol tehestés £xouy npotepatdtire, nov givat audai-
petn kev avemBopntn. o nopadeiypa, yvepilovpe ot 1 napdotaon ax b+ ¢ onpaive
{ax b)+¢ ko Ox1 ax{b+¢) ene1dty £y xabopiotel avbaipsta 611 0 roddenhaclacuog éyetl
peyeadTepr mpotepardTNTa axd v npdobean. Ztnv aviotpoen Tokmvikd onusloypapic,
auth} N eveykn yie xefoplopd npotepalotitoy £xet sbuisiofsl.

Yrapyouv apketol chydmbpor yie o petatpond] evistov thrmy o8 avaotpogr Toia-
Vit onusloypagia. Avtds tov tapovaldloups tepaxdto elval 1 Rpocapuoyy] wiag Ldéag tev
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E. W. Dijkstra. Ac urofégoups 611 évag thnog amoteieitar and 1o axdrovbe adpfora: peto-
PAnteg, Toug Suadicoi (§vo teicotéav) teheotés + — * /, ko aprotepés kat Sebég mupevhs-
oewg. Tl va onpsidooups tnv apyf Kat 1o 1€hog Tov thmov, Bu ewsdyoups to sbufoho (1) petd
TO-TEAEDTALO Kal TP1V To Npdto cOuforo,

Zrnv Ewdve 5-28 paiverar psa cidnpodpopich ypappd end tn Nex Yopxn oty Ko
@opvio, pe pie dakrdbost) oty péon nov kerevbivetar npog 1o TéEag, Kabe adpforo tov
TOROL aviinpocwnederar and &va Payovi. To tpaivo kiveltas npog ta Jutikd {npoc e apiote-
pd). Otav «abe Bayovt pravel oo a1dnpodpoutkd Kheldi, npénet Ve GTRNATATEL KOl v po>-
mael av da cuveyiost katevBeiav mpog tnv Kakipdpvia fy Ba nepdost npdta and o Tékag, Ta
Bayovie mou mepiéxovy petaPhnrég myyaivouy ndvie kazevbeiav oty Kakpdpvia ka noté
oto TéGog. Tu Poyovia mov mepréyovv ahla cOpBoka npéns Tpdie va spevviaowy 10 mepiE-
%OuEvo o0 TATGIECTEPOL Buyoviol oty ypapun npog 1o TEEag mpLv REQGGOUY TO KA£ISL.

Tégag

1]
a o
Eikova 5-28. KBz Payovi avninpocmnedst éva olpPoio tov momou wov
BEkovus va petatpéyovpe and £vBety ot aviotpoer Mokowvikn
anpeloypapia.

Zrnv BEwcdva 5-29 oaivero 1 copfaivet, avéhove pg 10 TepeyOuevo Ton TACIEGTEpoD
Payoviod o ypappn xpog 1o TéEag xat tov fayoviolh oto khedl. To mpdio copforo (1)
mnyaivet mavia oto TéEug. Ot apfpol avigtowoldy onig eE1¢ mepIrThcELS:

1. To Payow oto kAerdi katevBiveral tpog 1o TéE g,

2. To mo mpocputo Puyévi atn ypapus mpog to Té€ag ahhale: katebBuven kai win-
yaiver gty Kelgpdpvia.

3. Kau1o ayévi oto Sraxon ket 1o 1o npdoeato Baydvi o ypapuh wpoc 10 TEEug
efapaviloviat (Sniedn, diaypdpoviot xal ta Sto).



320 TO ENINEAQ SYMBATIKHE MHXANHE KE®. 5

4. Hal’)o"q. Ta o0iPora nov fploxoviar oty Kahipdpyia evurpocoredovy tov thmo
oe avaotpoen Hokovikn onuetoypapie, and apiarepé npoc ta Sekid.

5. Mabon. Hpoéxoye opahpa. O apyikde Tonog dev fitav cwotd YPOHREVOG.

Baydvi ato KAcusi
L o+ - x 7 )
Liaji{r]1fj1{1]s
1212211 1 1 2
=12 12123111012

x{212)2{2]12|1]2

f1zjeflzfajz|1]|z2

Mo npdogare daydv om
YR Mpog To TéZag

({5111 1]11]a3

Eikdva 5-29, Hivaxag GROGAOEMY MOV Y pNoionotEitar and tov ahydpifyo
petatponng and £vBetn e avdostpopn Holaviky onpsioypagic.

Ms*ni ,Mé kafe evépyew, yiverat pa vée olyxpian petaks tou Bayoviol oo «As1di, nov
KEOPEL vt elvaut 10 {810 Bayovt pe auté g mponyOLpEVTC GUYKPIoTG 1} 10 endpevo Payovy, ke
Tou Bayow.o’u Tov unfke tekevtaio ot ypappt wpog 10 Tékac H Sadikacic ouveylletol
HEXPL Ve gTGoODLE GO fiipe 4. Inueidote dm n ypauuf npog to TéEag ypnowonositar mg
mot'Ba, omov N dpopoddynon evog Payoviol mpog to Téfag avriarotgel ot Azitovpyia To-
ro8étong ot otoifa, ke adkayi e Kazevbuvong evég payoviod end o TéEag mpoc v
Kohpdpvia aviiotowel ot Asrtoupyla agaipedng ané t oroifa.

H G:r:lpd tov petafintdy siva idie oty évlern ke oty avéotpogn Iokovikn on-
peloypapia. Qatéoo, 1 oe1pd 1oV 1hsotav sival Swpoperiki). Ly avderpopn Hokovikn
O"Qj.lElO'}’pG.(P"l(I, 01 teheoTeg epgavilovim pe T oELpE Ue TV onoie Ba EKTEAEGTONY KTl Tov
mzo?uqmmf) mg mapdotecns. Ty Eixdve 5-30 napovardlovim nepikd tupadeiypato fvie-
OV THELY KO TV 100d0vapmy Tinev ot avaatpoon Mokaviky GTUEIOYpUPic.

EvBemn onueioypagio AvdoTpopn Nohwvikn onustoypagia

A+BxC ABC <

AxB+C AB x C+
AxB+CxD AB x CD x +

(A+B) /(C-D) AB+CD-/

A x B/C AB x C/

{((A+B) x C+DI/E+F+@ AB+C xD+EF+G+/

Eikdva 5-30. TTopabeiypara £v8etov Tonmv Koy tav 16030vapmy TiRoY og
avaotpopn [okowvikh onpeloypupia,
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Ynohoyiopog Tonwv Avaorpopng MoAwvikig Znpsioypagiag

O ropaxdie edydpbuog vroroyiles v it evic throu avictpogng Iokevikig on-
HELOYPUPLaS,
AATOPIGMOL

. 1. Awrpéle 1o copfolia tov tinor avagtpoeng [lokavikhg onueoypaplag, apyilo-
vIag and 10 APOTEPS GK PO, py pL Ve PTACETE O Evay TeEhean.

2. Tpawts tov teheotn ko toug 8to teAestéong mov Polokovial axpifas apatepd o
évo mpoyepe Lapti.

ZPNS1E 10V TEAEGTH Ka1 TOUG TEREGTEQUG Rl TOV THNO, dMELOVPYMVIAS Hia TpUna.
Extedéote v npafrn Pe 100 TEAETTEQUS KAL YPQYTE oIy TPURY T0 GROTEAECLA.
i 5. Avotimog wpg aroteisita and wig T, autl elvol n ondvinon kat ¢ ahyopilpog
i 1ehelwoe’ Slapopenikd, emotpiyte ato frua 1.
Zv Ewdva 3-31 ogivetar 1) arotiunoy evog tmov avastpoons ITolovikng onusioypagias.
H oaipb tav teheativ elval i og1pd g v ool aroTipotvigl oy Tpaypatikotn .

Evigtog Tnog B +2x5) J (1 +3x2-4)
Timog avioTpoans NoAuvudl orpaoypagiog 8 25 X+ 132 x + 4 -

Brga Ténog, npag moAoVIcys a&?rgrpmoq &"(‘fggg mj‘;ﬁ‘fgoq Anctideoya mmﬁcﬁn Pf&m
§25x+132x+4-f XT 2 5 i 8 10 +1321+4.f|
B0 +132x+4.f + 8 10 18 8132x+4-)
B132x+4-1 X 3 2 [ 8 16+4-
Bi6+4.] + 1 § 7 1874
1874-1 - 7 4 3 83
183y i 18 3 6 8

Eixova 5-57. Yrohoyioudg tov daou 8 + 2 x )/ (1 +3 x2—4
UETOTPEROVTES TOV TpMTE 08 avaorpogr [Todavikn anpusioyoapia.

H avaotpoon Mokwviky onueioypapio eivar 18aviky yia 1ov ULOAOVIORS 1oy o Evey
vroroyist pe atoifo. O 16rog orotchelzo and » obpfora, kebive and 1o onoie sival elte
petePintn (Gniadn, kd mov Exa Tipn) gite rehectng. O ahyopmBpog yia tov Lroloyiopnd evoc
OO avaotpogng [ToAnvikng GNUELOYpagiag ¥ pTiponoldvtag atolBa eivar o e87¢.



322 TO EMNEAO LYMBATIKHE MHXANHE KE@. 5

AACOPIOMOE
1. Adote o peraPined & g 1

2. Bietdote to k ovpBodo ot ceph. Av sivar Ketafinad), tomobfetiots v o1t
ctoifa. Av eivar tekeotrc, epaipéate 300 oTolyEin and Ty Kopugn otoifag, exte-
AEoTe TV mpdL), ko ronobetote 10 anotéheopa o1 oToifa.

3. Avk=no ahyopiipog teketdver ko 1 andvinom Bpioketal oty ctoifa’ Srupops-
TIKG, tpochéats | oto k xa EMLTPEYTE 5o Prpa 2.

Zmv Ewdva 5-32 paiverar o umoAOYIGREG Tov {310V ThRO uE RUTHY g Ewkdvag 5-31, avrq
Popt ypnorponodviag ot0ifa. O apiBpdg oy Kopugptt g otoifac eivar o 8eblog teheoth,
ox1 0 aprotepde. Avtd to omueio glva enpavikd yia MY apaipeon ka1 1 Siaipeo pua ket 1
oe1pd TV TeeoTdv éxEl onpadia (evtiBete ard 1y npdobeon xat Tov TOAMTAGGacpd).

Evaog vroloyiatig nou 1pnowonolel otoifa napéysl oddd Theovexthipata ot oydon s
TOUG UROAOYIGTES TOALGY Katay@pntdv, énug ote tapadsivpatd pag:

1. Zdvtopeg eviohéc eneldn nokdig eviohéc be xpnoiponotony Sievdivasls,.
2. Ebxohoc LRCACYICHOC TRV TOTMY.

3. Ae ypedloviat mohbmhokot ahyopiBpol yia Pertiotonoinam g ypfong v
KATOY P IOY.

Kaeppio and 11g CPU ¢ Intel 8¢ xpnowonoei anddosn Sievbivoewv pe oroifa, aAid
Exouv e1dixég evioréc PUSH ka1 POP e my tonodien kel my opaipeon oLy Et®V and 11
oroiBa, avticrouga. Avtibétag, to o 680x0 xpnatponowiy dka anédoon Sevdivoewy
oroiflag pe avtodeiktobotnon. Ze katdotaon pelacme ex v TPOTEP@Y 1 TR Tov Ssikty
otoifag (fvag KQTay«0pntie) petdvetar mpébra kot petd ypnotponoeital wc Belking, Xe ka-
Tdotasn adEnanc ex tov voTEpav, yiverol nphra 1 EUPECT) avapopd, Kol pstd avEaveral o
Kataympnene.

Bvakioxtxd, av ot otoifeg avfdvouy and wWiMAés mpog yapnhic SevBdvaeig ko o
deikng otoifas deiyver mivig oIV XOpuet g otoifag (o HigpoTEpOC apibudg fedBovane
OV REPLEYEL OTOLYELO TG otoifag), N kardoraon nelaong ex twv npotépov propel va xp1-
owponowmnBel yia tonobétnon aTOLYELY 01T oToiPa Ko 1 Katdotaan abinonc ex tev votépay
it ageipesn and ) croifa. Av ol otoifec auédvony and XUpNAES SrevBiveeig mpog vymite
Kal katd vl o Seicing otoifog Seiyver 010 wpdto xevd xeri ¢ otoifag avti gto
tehevtaio yepdio, n xotdotaon abfnong sk tav LATEPOY pRopsi va xpnowonomfel v

tonobémon km n Kutdotact peloong ex tav Tpotépav Yia apaipear. oo GUGTNHE 7 p1-
ouylonoeitat eivat 8éua yoldotou xat rapddoong

EN. 5.3 AIEYSYNZIOACTHEH

Evberos nog (B¢ 2x5) (1 +3x2-4)
Timog avioTpegns Nokwveayy onpeoypaplag 825 x+ 13 2x+ 4 -

3”11"" 825x+132x+4-{ Tornod4mon o otolBa Tow B
? 2 x+132 x4+ Torwogénon am orolda T 2
3 S+ 182 x+4.f Toncbémen o oveiba Tou §
4 x+31.320+4-f NoAharhaaaouss 2 X 5
5 +182x+4-f Mpdcgemn & + 10
[ 132x+4-f Tonedémen ot aroléa Tou
7 32x+4-/ Torodémon oy groida Tou 3
B 2x+4.¢ Tonodémen om otolfa Tou 2
9 L Noharhamoouds 3 x 2
10 + 4. MNpdoBzan 1 + 6
i1 4 ToroBémen o1y orolBa Tou 4
1 f Apelpeen 7 - 4
13 ! Aoilpean 18/ 3
(0}
— — —  —
o] [o] [o] [s]~n] [w] [e] [s E_Jm i"%”
I [ SR R N Y R N A B S S
_—Jz 2] >0 —Ji 1 L L L _?_ i
EREEORENEREEAREE DR ARE
HRERE I o e O N A A A N
— = = = = 4 — = M
L I O O B A
ERREE HREREREREREREEN
T 2— T —4— 5 § 7 3 9 10 i 12
®)

Eikdva 5-32. Xpiom oroifog yia tov vnokonopd syc’)q OO avdm:'poqmg
[Tohavixhg onusioypaelog. (@) Bipeta g 51&61KumF¢g uno'?wwspoy. (p)H
grtolfa uetd axd 1o aviictoiyo Prue too {e). To Béhog eivar o deixtg
groifag.
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