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2tnv epyacia auth Ba aoyxoAnBoupe pe Oevdpikég OSopég dedopévwyv O OUVOUAOUO JE
avadPOUIKEG CUVOPTACEIG. ZUYKEKPIPEVA KOAEIOTE va uAotToinoeTe Tov aAyopiBuo Huffman yia va
OUMTTIECETE KOI VO  QTTOCUMTTIECETE TO TIEPIEXOMEVO OPXEIWV KEIPEVOU. Oa EEKIVACOUUE HE TNV
TEPIYPa®n Tou aAyopiBuou Huffman kai otn cuvéxeia Ba dwaooupe Ta nToUUEVA.

MNeprypaen Kwdikwv Huffman
A. Eicaywyn

Eivar yvwoté 61 yia Tnv avamapdoTaon KATOIoU XAPOKTAPA o€ €va UTTOAOYIOTIKO oUoTnua
XPnolgoTTolouvTal TTVAKEG o1 oTToiol opiouv Tn duadikf] avarmapdotacn KaBe xapakthpa. O1 o
yvwoToi TéTolol Trivakeg gival o ASCII (7 bit), To Extended-ASCII (8 bit — o1 TTpwTol 128 XapakTAPES
Tou didovtal 010 TEAOG TNG ekpwvnong) kai To UNICODE (16-bit). MNa mmapddeiypa, dv £xouue éva
apxeio 1o otroio Tepiéxel 1000 xapaktipeg Extended-ASCII 161€ To apxeio Ba £xel péyeBog 8000 bits
(OnA., repitrou 1KByte).

H xprion ot1aBepol peyEBoug Kwdikou avatrapdoTacng XapakTipwy (constant-length codes) kavel
TTOAU €UKOAN TNV KWOIKOTTOINON KAl ATTOKWAIKOTTOINGN KATTOIOU apXEiou agou KaBe dydoo duadikd
yneio gival n apyxn kamoiou véou xapaktrpa. ‘ETol edv éva apxeio repiExel Tnv akdAoubn duadikn
akoAouBia 011000110110000101110010 1O6TE O UTTOAOYIOTAG MTTOPEl €UKOAA va Bpel 6T autd
avatrapioTd Tnv AéEn "car" (6eg Tov mivaka ASCIl oTto T€Aog TnNG ekpwvnong). H péBodog Huffman
ammd TNV dAAn, n otroia emvondnke 1o 1952 amd tov 10TE QoITnT) Tou MIT David A. Huffman,
onuioupyei  petaBAnTou  peyéBoug KwdikoUg (variable-length codes) pBdon ToUu O KATW
ouM\oyiopou:

‘Evag xapakrnpag mou éxel wnAn méavornta eupavions o€ éva keipevo (r.x. ‘a’,
'e', "' ...), TPETEl va XpnoiuoTToiei 600 10 duvard AlydTepa bits, eV XAPAKTHPES LUE
XaunAorepn mlavornta  upavions (mx. '@') umopouv va  xpHoiUoTToiouV
EPICOOTEPQ bits.

AuT n PEBodOG aToxXeUEl OTNV KATA WECO OpO Meiwan Tou apiBuol Twv OUAdIKWY Yneiwv TTou
xpeiagovtal yia Tnv Kwdikotroinon kamoiou apyeiou. O1 kwdikoi Huffman Bpiokouv mapa TTOAAEG
TIPOKTIKEG EQPAPUOYEG OE TTPOYPANMATa oupTTieong (T1T.X., pack), KwdikoTtroinan apxeiwv (11.x., mp3,
jpg KTA.) Kai oTa dikTua.

2nueiwoTe 0T ol Kwdikoi Huffman pag emTpémouv va CUUTTIECOUPE TO TTEPIEXOPEVO TWV OPXEiWV
Xwpig va xdooupe TAnpogopia (lossless compression), dpa £€va ATTOKWOIKOTTOINUEVO KEIPEVO gival
TO iBI10 PE TO apXIKO KeipeEVO a€ avTiBeon pe GAAeG peBOBOUG TTOU XPNOIPOTTOIOUVTAI VIO TRV CUUTTIECN
TTOAUPECWY KOI Ol OTTOIEG DEV YOG ETTITPETTOUV VA TTAPOUNE TTiIoWw TNV apxIkr TTAnpogopia (lossy
compression).

B. Nepiypapn AAyo6pi8pou Huffman péow Mapadeiyparog

MNa va karavorjooupe Tn Aeimroupyia Twv Kwdikwv Huffman Ba Treplypdwoupe Twpa £va avaAuTiKo
Tapadeyua. YoBéoTe om £xoupe €va apxeio FILE 1o omroio atroteAcital ammd 100 xapakThpeg TTou
TTpoépyovTal yévo amd 1o aAgapnTo {a,b,c,d,e,f,g}.

Emriong ummoBéaTe 6T £xoupe avaAuoel €va-éva Toug XapakTtipeg tou FILE kai Bpiokoupe OTI n
mBavéTnTa €uPaviong KaBe xapakthpa Tou aA@dpntou (&nA., TTANBOG_eu@avicewv_xapaktipa /
100) eival auth TToU divetal aTtov lMivaka 1 (Tov otroio ovopdloupe Mivaka MOavoTATWY).
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XapakTApaAg TuxvoTnta MeavoétnTa Epgdviong
a 20 0.20
b 5 0.05
c 10 0.10
d 10 0.10
e 25 0.25
f 15 0.15
g 15 0.15

MNivakag 1: O MNivakag MeavotTwy (TTpwTn Kal Tpitn oTAAN)

O mivakag mmlavotATwy Ba alotmroinBei amd Tov AAyopiBpo Tou Huffman yia va dnuioupynbouv
KwdIKoi peTaBANTOU peyéBoug avaAoya pe Tnv TMOavoTNTA €UPAVIONG TWV XAPAKTHPWY Of €va
Keiuevo. Zuykekpiyéva, o aAyopiBuog Tou Huffman karaokeudder ammoé Tov Mivaka MBavotATwy €va
Auadiké Aévdpo Huffman o6mwg autd mou mapoucialetar oto ZxAua 1 (n Trepiypagn Tou
aAyopiBuou akoAlouBei oto Mépog LI yia autd dev xpeidletal aKOPN va KATOAAPBETE TTWG
onuIoupynenke 1o &€vOPO).

ZxAMa 1: To Auadikd Aévdpo Huffman trou avtioToixei omig mBavotnTteg Tou Mivaka 1

Y1moBéoTe Twpa OTI AaPPAVETE Ta 7 POVOTTATIA atrd TNV pia Tou BEVOPOU TTPOG TOUG TEPUATIKOUG
KOuBouUG Tou oxnuaTtog 1, kataypd@ovtag o€ KABe Kivnon Tnv KaTelBuvan TTPOG TNV OTToia TINYAiVETE
(apioTepd kataypdpoupe 10 0 kai &egid karaypdgoupe 10 1). Auth n dladikacia dnuioupyei éva
KWwOIKO avd ypduua 61w @aiveral atov lNivaka 2 (tov otroio 8a ovoudooupe Mivaka Huffman)

XapakTtpag a b C d e f g

Kwdikdg Huffman 00 0100 0101 011 10 110 111

Mivakag 2: O Mivakag Huffman

O1mrwg BAETTOUPE 01 XAPAKTAPES ‘@’ Kal ‘e’ o1 oTToiol gixav TNV wnAdtepn mOavoTnTa eu@davions (dnA.,
20% ka1 25% avtioToixa) £€X0UV Kal TO JIKPOTEPO PAKOG KwdIKOU (2 bits) evw o xapaktpag ‘e’ Tmou
EXEI TNV XAPNAGTEPN TIBAVOTNTA EPPAVIONG (BNA., 5%) €xel TO HEYAAUTEPO PNAKOG KWOIKOU (4 bits).

MNa va katavorfiooupe To TTAEOVEKTNMA TNG KwodlkoTtroinong Huffman (kar xwpig auté va €xel Gueon
oxéon pe Ta {nTolueva TNG Aoknong) avaAUOUPE Twpa TO TTApAdEIYUa TNG EKPWVNONG YIa va Bpouue
600 aTmodoTIK YTTopEi va gival n oupTrieon. Katapyryv BuunBeite 611 yia va KwOIKOTTOINOOUUE €va
OTTOIOBNTTOTE KEINEVO PE OTABEPOU PeEYEBOUS KwOIKOUG (constant—len%th codes) yia 10 aAQAapnTO pag
{a,b,c,d,e,f,g} BéAoupe 3-bits avd xapakTipa (1o otmoio pag divel 2°=8 KwdIKoUG TToU €ival ApKETOI
yla TO GAQARNTO 7 XAPAKTAPWY).
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Edv, atmé Tnv dAAn, kdvoupe xprion Twv kwdikwy Huffman (émrwg autoi divovral atov MNivaka 2), 10TE
BéAoupe KaTd péoco 6po Povo:

z eiab.c.d.e.t g}meavérnra_su(pdengi *unkog kmdikov =(0.2*2) + (0.05*4) +
€.a,b,C,0.€, 1, 1
(0.1*4) + (0.1%3)+ (0.25*2) + (0.15*3) + (0.15*3) = 2.7 bits / xapakTAipa (avTi 3 bits avd xapakTipa).

2 € TIPAYUATIKEG EQAPPOYEG N €0IKOVOUNGN €ival TTOAU peyaAuTepn!

. Anpioupyia Aévdpou Huffman

Oa TepIypdyoupe TWPA o€ UYPNASG ETTITTESO APAIPETIKOTNTAG TOV aAyOpIBuo Tou Huffman (o otroiog
MeETOTPETTEl TOV Trivaka TOavothTwy Tou Tivaka 1 oTto duadikd &€vipo Tou oxnuatog 1). Xtnv
ouvéxela Ba dwoouue £va avaAuTIKO TTOPAdEIVUA VIO va eNTTEOWOETE TNV AEIToupyia Tou aAyopiBuou:
e Apxikd yia k@Be ypdaupa dnuiodpynoe éva OEvOpo aTTOTEAOUMEVO pOVO aTmoé Tn pica
onueiwpévn PE TNV avTioToixn mMOaveTnTa €UPAvVIONG Tou. XT0 OXAua 2 (smavaAnyn 1)
OeixvoupE 7 XOPAKTAPES Jadi e TNV avtioTolxn TTOavoeTnTa EUPAvVIoNG.

e Emavélafe Ta akdAouBa BrpaTa péxpl va peivel povo Eva 0EvOopo:

1. EméAe€e Ta duo dévdpa S1 kal S2 ta omoia £Xouv Tn XaunAdTepn BavOeTNTa £UPAVIONS
p1 kai p2 avriotoixa (p1<=p2). ZTnv TEPITTwon 100Babuiag MOAVOTATWY TPIWV R
TTEPICOOTEPWY OEVOPWV ETTEAEEE GTTOIO BEVOPQ ETTIOUEIG.

2. Zuyxwveuoe Ta dévopa S1 kal S2 og €va duadikd dévdpo pe pifa To S wg akoAoubwg:
ToTmoBéTNoe T0 S1 OoTA APIOTEPA TOU S KAl TO S2 oTa 6egId Tou S. ETriong onueiwoe wg
mOavoeTnNTa EPPAviong Tou S 10 (p1+p2).
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45 25
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EmravaAnyn 5:

: : 05 1 1 25 15 15
EmavaAnyn 1: 3 : o ol A 1. s
a b < d e f g
EmavdAnyn 2: .2 .1 .35 ‘1.5 ,1.5
a ./\ d e f g
EmravaAnyn 3: 3 %5 35 .1.5
a W e f g
EmavaAnyn 4: 2 -
: f'\
a 1
f{\ g
30
Pl

EmavaAnyn 6:

EmravaAnyn 7:

ZxAMa 2: AvaAuTiké TTapddelyua dnuioupyiag Auadikol Aévdpou Huffman
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A. Metarpotrl Aévdpou Huffman o€ Mivaka Huffman

‘Exovtag dnuioupynael 1o dévopo huffman twpa mepiypd@oupe TTwG TO £TTEEEPYACOPATTE ATTOOOTIKA.
2nUeEIoTE KATAPYXAG OTI 0 KWOIKOG huffman kdrrolou xapakTApa €ival TO POVOTTATI TO OTI0I0
dlavioupe amd T pifa Tou dEvOpoU PEXPI VO GTACOUNE OTOV XapakTApa. QaTéo0 yia va Bpolue TO
OwoTO POoVoTTaTI Ba XpelaldTav oTn XEIPOTEPN TIEPITITWON va WAgouuye OAa Ta POVOTIATIO TOU
OEvOPOU evw €AV aTToBnNKeUaUE TO BEVOPO aav £va TTivaKa (OTTWG AUTOS QAIVETAI TTIO KATW oTa OeId)
16T Ba pPTTOpOUCaPE va yAITwooupe auth Tnv akpifr) diadikacia. MNa va @TiIdgoune Tov TTivaka
Huffman ptropoUpe va xpnoiyoTtroiooupe peBoddoug didoxiong Tou dévOpou TTou gidape oTa TTAdioIa
NG OepaTikAg EvoTnTac.

XapakTtrpag Kwdikég Huffman

00
0100
0101
011
10
110
111

Q -0 Q0O T

To Auadiké Aévdoo Huffman O Nivakag Huffman

E. KwdikoTtroinon Apxeiou

Xpnoigotroiwvtag Tov [llivaka Huffman pmopoldye TWpPa va KwOIKOTTOINCOUME éva  apyEio
XOPAKTAPWVY PE TNV akdAoudn Aoyikr): diaBAaloupe éva XapakTripa € atmd TO ApxEo KAl TN CUVEXEID
Bpiokouue ammd Tov MNivaka Huffman tov Kwdikd TTOU avTIoTOIXEI OTOV € (€0TW OTI TOV ovoudloual
h(c)). Téhog ypagoupe Tov h(c) ot éva véo apxeio outfile.

M.x. yia Tv Aégn bag Ba dnuioupyrnooupe P Tov o TTavw Trivaka Tov Kwdiké 010000111.

Znueiwon: Z1nv UAOTTOINON 0AaG O TTAPAYOPEVOG KWAIKOG gival duvaTd va diagEpel. AUt PTTopEi va
o@eileTal o€ DUO TTAPAYOVTEG: A) OTO YEYOVOG OTI £XETE XPNOIMOTIOINCEl HEYAAUTEPO AAQAPBNTO Kai B)
OTO YEYOVOG OTI €XETE ETTIAEEEI DIAPOPETIKOUG KOUBOUG TTPOG CUYXWVEUON O€ TTEPITITWON 100BaBuiag
MOAVOTATWY TPIWV 1 TTEPICCOTEPWV KOPBWV.

Z. ATrokwdikoTtroinon Apxeiou
MNa va amokwdiKoTToInoouue pia akoAouBia amd duadikd wneia atpoadiopioTou peyéBoug
agiotroioupe 10 dévdpo Huffman pe Tnv £€ng diadikaaia:
e AlaBaloupe ogipiakd Tnv akoAouBia atrd duadikoUg XapakTAPEeS atrd aploTepd TTPog Ta OeEId.
e Edv Bpouue 0 TTpoxwpouue aploTepd aTo OEVOPO, EVW OTNV AVTIBETN TTEPITITWON TTPOXWPOUE
0e€1d péxpl va Bpoupe KATTOIO TEPUATIKG KOUBO OTTOTAV TUTTWVOUNE KAl TOV XOPOKTHpA TTOU
gival atroBnkeupévog o€ autd Tov KOURo.

MNa mapdadeiypa yia va ammokwdikoTroinooupe Tnv akoAouBia 0110111100 akoAouBoUpe Tnv €Eng

oeipd:
0 1 1 0 1 1 1 1 0 0
Left right right left right right right right left left
B A G

MNa va gival o o TTavw TPOTTOG ATTOKWAIKOTIOINGNG AEITOUPYNOINOG OEV TTPETTEI KAVEVASG KWAIKOG va
gival TpoBepa (dnAadr va TTEPIEXETAI TAV TO APXIKO TUAMA) OoTToIoudTToTE GAAOU KWOIKOU. EuTUuXWG,
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autl n amaitnon dIao@aAideTal TTAVTIOTE Ao TO YEYOovog OTI O XOPOKTAPESG BpiokovTtal
ATTOONKEUPEVOI OAV TEPUATIKOI KOPPBOI ETTOPEVWG PETAEU OTTOIWVONTIOTE OUO XAPAKTAPWY O KWAIKOG
Huffman Ba diagépel révroTe Katd TouldyiaTto 1 bit!

ZnToUupEva TNG Epyaciag

KataokeudoTe £va TTpoypappa C, To o1roio UAoTTOoIE TIG aKOAOUBEG AEITOUpYiEG:
) O¢pa 1: Ymoloyiopdg MiBavoTthTwy

. Oépa 2: Anuioupyia Aévdpou Huffman

. Ofpa 3: Kwdikotroinon Apxeiou

. Ofpa 4: AtrokwdikoTroinan Apxeiou

Oépa 1: YroAoyiopog MeavorAtTwy

To TpwTO {NTOUUEVO €ival N KOTOOKEUN TOU TTivaka TOAVOTATWY TwV XOPoKTApwv. Zag diveral éva
apkeTA peydAo apxeio keipévou (sample.txt) T0 omoio TPETEl va xpnolyotroinBei yia va
uTTOAOYIOTOUV OI TTIBavATNTEG TWV TTPWTWV 128 xapaktrpwv Tou Tivaka ASCII.

Juykekpipéva, €otw Huffman n evioAl mou é€xel onuioupynBei atd Tnv PETAYAWTTION TOU
TTPOYPAUUATOS 0aG. To TTPOYPANPA oag TTPETTEN VA UTTOaTNPICEl TNV akOAoUON eVTOAN:

$huffman -p sample.txt probfile.txt

To d6piopa —p dnAwvel OTI BEAETE va uTtoAoyioeTe Tnv TBOavoTnTa (probability) Twv xapakmpwyv. To
apyeio sample. txt €ival éva pEYGAO OPXEIO KEIYEVOU TO OTTOIO TTPETTEI VA XPNOIPOTTOINGE yia TNV
KOTAOKEUN TOU apXeEiou probfile. txt (TO APXEIO sample. txt UTTOPEITE va TO TTPOUNOEUTEITE ATTO
TO OPXEI0 ex4-supplementary.zip TO OTTOIO BPIOKETAI AVAPTNUEVO OTNV NAEKTPOVIKI) MAG TTUAN).
To apxeio probfile.txt e€ival TO ammoTéAecua TOU TIPOYPAUMATOG OOG Kol TrepiExel 128
TTPAYUATIKOUG apIOUOUG 01 OTToi0I avaTTapIoToOUV TRV BaveTnTa £uPAvIong KABE XapaKTApa OTnv
ocipd Twv Xapaktipwv ASCII.

Mapadeiypa sample.txt:

International Coffee Organization, ICO, producing countries will present a
proposal for reintroducing export quotas for 12 months from April 1 with a

MNapadeiypa probfile.txt:
0.03333333
0.005

Oéua 2: Anpioupyia Aévdopou Huffman

To deuTepo ¢nTouuevo gival n dnuioupyia Tou dévopou Huffman kai n ekTUTTWON TWV TTAPAYOUEVWV
KWOIKWV OTnv 000vn Kal 0 apXEio. ZUYKEKPIUEVA, TO TIPOYPAUUA OAG TTPETTEI va UTTOOTNPICEl TNV
akdAouBn evioAA:

Shuffman -s probfile.txt

2€ QUTA TNV TTEPITITWAN TO TTPOYPAUHG TTPETTEI VA EKTUTTWVEI OTNV 086vn Toug Kwdikoug huffman
6Awv Twv xapaktipwy Tou Tivaka ASCII oto didotnua [32 €¢wg 126] (autd e1Teidr] o1 uttéAoiTTol dev
Ba TTapouciacTolv opBa atnv 0Bdvn). Emiong TpéTTel va Tuttwvel o€ éva apxeio "codes. txt"
6Aoug Toug KwdIkoug Tou Trivaka ASCII ato didotnua [0 €wg 127]. To apyeio probfile.txt TrepiExel kai
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TAAI TIC MOavoTNTEG yIa KABe eTmi pépoug xapaktipa Tou Trivaka ASCIlI (uttoBétoupe OTI €xel
onuioupynBei atmd 10 Bépa 1)

Mopdde Lypa codes.txt:
111

01101

0111

Oépa 3: Kwdikotroinon Apxeiou

To 1piTo ¢nTOUMEVO €ival n KWOIKOTTOINON €vOG apxeiou KelPévou data.txt XPNOIMOTTOIOVTAG TO
0évdpo Huffman 1o otroio dnuioupyei 1o TPOYPAPPa Cag (UE TIG GUVAPTHOEIS TTOU UAOTTOINBNKAV OTO
Bépa 2). ZuyKekpipéva, TO TTPOYPAUHO OOG TTPETTEI VA UTTOOTNPICEI TNV aKOAOUBN eVTOAR:

Shuffman -e probfile.txt data.txt data.txt.enc

To apyeio probfile.txt TreEPIEXEl TIC TOAVOTNTEG yia KABe €TTi HEPOUG XOPOKTAPA TOU TTiVAKA
ASCIl. To apxeio kelyévou data.txt  TTEPIEXEI Wi ATTPOCdIopicTOU HeEyEBoug akoAoubBia
xapaktipwv ASCIl. TéAog TO apxeio kelpévou data.txt.enc TEPIEXEI TV KWOIKOTTOINUEVN
akoAouBia wg pia agipd atrd "1" kai "0".

Hopdde lypa data.txt.enc :
01011111110010010111000101011101111111110101001001010001001.....

Oéua 4: Atrokwdikotroinon Apxegiou

To Tétapto {nToUpevo €ival n OTTOKWOIKOTIOINON €vOG apxeiou Kelwévou data.txt.enc
xpnoigotroiwvtag 1o 6€vdpo Huffman 1o otroio dnuioupyei 1o Tpdypappa oag Baon Tou probfile.txt
(Me TIG ouvapTACEIG TTOU UAOTTOIRBNKAV OTO BEPa 2). ZUYKEKPIYEVA, TO TTPOYPAUMA OAG TTPETTEN VO
utTooTNPICEl TNV aKOAOUON EVTOAN:

Shuffman -d probfile.txt data.txt.enc data.txt.new

To KWOIKOTTOINUEVO APXEIO data . txt.enc Ba TTEPIEXEI TO CUNTTIEGUEVO apXEio (atd To Béua 3) cav
Mia akoAouBia wneiwv "1" kai "0" evwd) TO apxeio data.txt.new Ba TPETTEl va TTEPIEXEI TO
QTTOCUNTTIECUEVO apXEio (av n UAOTToINON Oag gival CwWOTH TOTE TO data. txt.new TTEPIEXEI TIG IDIEG
TTANPOYOPIEG UE TO data. txt)

H evtoAn diff, eAéyxel ato UNIX gdv duo apxeia mrepiExouv Ta idia oToIxEia

$Sdiff data.txt.new data.txt => dgv TIPETTEI VA ETTIOTPEPEI TITTOTA.
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Kpitipia agioAéynong

O¢ua 1 (Yrohoyiopog MiBavotATwy) 10
O¢ua 2 (Anuioupyia Aévdpou Huffman) 50
O¢ua 3 (Kwdikotroinon Apxeiou) 15
O¢ua 4 (AtTokwdikoTroinon Apxeiou) 15
evikA eikdva (euavayvwoTog KWAIKAG, axOAia, dour, atrodoTIKATNTA KATT.) 10
ZYNOAO 100

Tpoé1rog — Hugpopunvia MNapadoong
H epyaocia oag Ba rpétrel va £xel pTaoel otov KaBnynti-ZuuBould oag uéxpr Tnv Kupiakr 6/1/2008.

Mepipévoupe OAeg ol epyacieg va atrooTalouv péow Email kal va gival ypaupéveg oe €TTECEPYAOTN
kelpévou MSWord (Sigukpivioeig, oxoAia kal TTapadoxEG TTou BEwPEITE aTTapaiTNTa VO CUPTTEPIAGRETE
oTnv gpyacia cag). Ta TuAPOTa KWAIKA Kal Ta TuApaTa 0edopévwy Ba BpiokovTtal ae EexwpIoTa apxeia
Kal Ba UTTApxXoUV ava@opég G° auTd atrd To Keiyevo TnG epyaciag. ZTov KaBnyntA-ZuuBouAd oag, ot
K@O¢ TrepiTrTLON, oTéAveTE ENA pdvo apxeio (CUpTTIEGUEVO).

Aev Ba 600¢i TapdaTacn otnv Tapddoan TG epyaciag Tépav TNG ws Avw ava@ePOPEVNG NUEPAS Kal
wpag, yia kavéva Adyo. Tnv Tpitn 8/1/2008 wpa 13:00, Ba dnuocicubei evdeIKTIKA €TTiAUCN TNG
epyaoiag oTo diadikTuo (portal).

KaAn EmiTuyia!l!l
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NMAPAPTHMA: O lNMivakag Extended ASCII (TrpwTol 128 XapaKTAPES)

000 00000000 NUL (Null char.) 064 01000000 @ (AT symbol)
001 00000001  SOH (Start of Header) 065 01000001 A

002 00000010  STX (Start of Text) 066 01000010 B

003 00000011  ETX (End of Text) 067 01000011 C

004 00000100 EOT (End of Transmission) 068 01000100 D

005 00000101  ENQ (Enquiry) 069 01000101 E

006 00000110 ACK (Acknowledgment) 070 01000110 F

007 00000111  BEL (Bell) 071 01000111 G

008 00001000 BS (Backspace) 072 01001000 H

009 00001001  HT (Horizontal Tab) 073 01001001 I

010 00001010 LF (Line Feed) 074 01001010 J

011 00001011 VT (Vertical Tab) 075 01001011 K

012 00001100  FF (Form Feed) 076 01001100 L

013 00001101 CR (Carriage Return) 077 01001101 M

014 00001110 SO (Shift Out) 078 01001110 N

015 00001111  SI (Shift In) 079 01001111 (¢}

016 00010000 DLE (Data Link Escape) 080 01010000 P

017 00010001  DC1 (XON) (Device Control 1) 081 01010001 Q

018 00010010 DC2 (Device Control 2) 082 01010010 R

019 00010011 DC3 (XOFF)(Device Control 3) 083 01010011 S

020 00010100 DC4 (Device Control 4) 084 01010100 T

021 00010101 NAK (Negative Acknowledgement) 085 01010101 U

022 00010110  SYN (Synchronous Idle) 086 01010110 \%

023 00010111  ETB (End of Trans. Block) 087 01010111 w

024 00011000 CAN (Cancel) 088 01011000 X

025 00011001 EM (End of Medium) 089 01011001 Y

026 00011010  SUB  (Substitute) 090 01011010 z

027 00011011  ESC (Escape) 091 01011011 [ (left/opening bracket)
028 00011100 FS (File Separator) 092 01011100 \  (back slash)
029 00011101  GS (Group Separator) 093 01011101 1 (right/closing bracket)
030 00011110 RS (Request to Send)(Rec Separator) 094 01011110 A (caret/cirumflex)
031 00011111  US (Unit Separator) 095 01011111 _ (underscore)
032 00100000  SP (Space) 096 01100000

033 00100001 I (exclamation mark) 097 01100001 a

034 00100010 " (double quote) 098 01100010 b

035 00100011 # (number sign) 099 01100011 c

036 00100100  $ (dollar sign) 100 01100100 d

037 00100101 %  (percent) 101 01100101 e

038 00100110 & (ampersand) 102 01100110 f

039 00100111 ' (single quote) 103 01100111 g
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040 00101000  ( (left/opening parenthesis) 104 01101000 h

041 00101001 ) (right/closing parenthesis) 105 01101001 i

042 00101010  * (asterisk) 106 01101010  j

043 00101011 + (plus) 107 01101011  k

044 00101100 , (comma) 108 01101100 1

045 00101101 - (minus or dash) 109 01101101 m

046 00101110 . (dot) 110 01101110 n

047 oo101111  / (forward slash) 111 01101111 o

048 00110000 0 112 01110000 P

049 00110001 1 113 01110001 q

050 00110010 2 114 01110010 r

051 00110011 3 115 01110011 S

052 00110100 4 116 01110100 t

053 oorroror 5 117 01110101 u

054 00110110 6 118 01110110 v

055 00110111 7 119 01110111 w

056 00111000 8 120 01111000 X

057 00111001 9 121 01111001 y

058 00111010 . (colon) 122 01111010 z

059 00111011 ; (semi-colon) 123 01111011 { (left/opening brace)
060 00111100 < (less than) 124 01111100 | (vertical bar)
061 00111101 = (equal sign) 125 01111101 }  (right/closing brace)
062 00111110 > (greater than) 126 01111110 ~ (tilde)

063 00111111 ? (question mark) 127 01111111 DEL (delete)
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