EONIKO METZOBIO TTOAYTEXNEIO

TMHMA HAEKTPOAOT QN MHX/KSIN KAT MHX. YTTOAOTIZTQN
TOMEAZ ETTIKOINOQNIQN, HAEKTPONIKHZ

KAL ZYZTHMATOQN TIAHPOZOPIKHZ

AIKTYA ETTIKOINOQNION

AOKNOEIC YIA TO YUOIKO OTpwHa

2710 JiKTUO TOoUu OoXApatog, o KopPoc A petadidel A bit/sec mpog
Tov KOuPo B kai A bit/sec mpog Tov kéupo . To dikTUO KATAOKE- B
vdaletai pe pia {ev€n xwpnTikdTNTag 24 bit/sec amd Tov Koupo A

TPOG TOV KOWPOo peTaywyns S kai dUo CeU€eic amd Tov koupo S

Tpo¢ Toug B kai I avTioToixa, xwpntikoThtag A bit/sec. To k6o- A
TOC avd yovdSa pAKoug piag Cevéng xwpnTikoThTAG a bit/sec ei-

var Kxd>, 3nAadh, To kdoTo¢ TG (eUENG HeyaAwvel apydTepa amo” 2A
Tov puBU6 peTAdooNC ThG. YToOEéTovTag 6TI 0 KOUPOG HETAYWYAG
TpoogépeTal dwpedv, uToAoyioTe T B£on Tou KOUPOU HETAYWYAG X
yld Thv oTroia eAaxIOTOTIEITAI TO KOGTOC Tou SIKTUOU.

AV TO KOOTOG ToU KOpPou HeTaywyng cival D, yia oleg TIHEC Tou

D oupgéperl va xpnoipomoinBei peTaywyéac amdé To va Xpnoigo- p Me —+—
ToinBouv am' euBciag {eUEeic amd Tov A Tpog Tov B kai améd Tov 1'
A mpog Tov I;

[Aravrnon: x = d/2, D < 0.11dK\VA ]

Mnavupa phAkoug L bits mpdékeitar va petadoBei petall dUo umoAoyioTwy peTall Twv omoiwv
peooAapouv N Ceu€eig, oTig omoieg puBuog peTddoong eivar R bps. Eivar duvard va xpnaigomoin-
O¢i €iTe TEXVIKA HETAYWYNAG KUKAWWHATOG €iTe TeXVIKA auTodUvapou makétou (datagram). Ymo-
©éoTe oTnv TeAsuTaia TEPITTTWON OTI TO HAKOC TOU PNvUMATOoC eival TToAU peyaAUTepo amod To WA-
KOG TOU TTAKETOU Kdl OTI To HAvUpa d1aoTdTdl o€ aképaio apiOpd TakéTwy. To PHAKOG TWV TTaKé-
Twv cival Pbits, amd Ta omoia n emikepalida kataAaupaver H bits. O xpdvog eykardoTaong KAn-
ONg yid Th HETAYWYA KUKAWUATOC cival S sec Kai h kaBuoTépnon diadoong os kABe {elén civar O
sec.

a) Kdtw amd moie¢ ouvOAKeg o1 oAIkEC KaBuaTephaelg TG HETAdooNE Tou PnvupaTog He Tig dUo
TEXVIKEG €ival ioeg;

p) TToia TipwA pAKOUG Tou TtakéTou divel Thy eAdxioTn kaBuoTépnon peTddoong pe autodUvapa ma-
KETQ;

L L P L-H
Amd : S+—=(——+N-1)-—, P=H+. |—
[Andvinon: (a) S+ =(5—1 ). () NEEL.

Mnvupua Tou oTpwpartog dikTUou Xwpiletal oe 10 mAaioia yia va petadoOei amd To oTpwua ouvde-
ong dedopévwy. KdBe mAaioio éxel miBavoTnTa p va petadoBei owotd. Aev viveTar éAeyxog apaA-
pHaTwy peTddoong amd 1o MPWTOKOAAO Tou oTpwiaTog ouvdeang dedopévwy. To oTpwHa SiIkTUOU
empePaivel apéowe TV opBR K AavBaouévn ARYn Tou UNVUPATOC HE TNV ATOOTOAR TAdigiou
ACK/NAK. TTéoec popéc, katda péoo 6po, péTel va avapeTadoBei To pAvupa yia va AngBei owotd
0To oTpwya S31IKTUOU Tou Tpooplalol, edv HeTall TThyAC Kal Ttpoopiopol mapeppdAdovtar (a) pia
Celn, (B) dVo Cev€eig; TTolog cival o péoog Xpovog HeTddoong evog emiTuxoUg Unviparog, edv n
peTadoan evac mAaigiou diapkei T sec kai o1 Xpovol diddoang Kai eme epyaciag ayvoouvTai;

[Aravinon: (a) p'!, 10.Tp M, (p) p%, 11.Tp %]

OcewpnaTe dUo UTTOAOYIOTEC TTOU £TTIKOIVWVYOUV Héow SIkTUoU. KaBe utoAoyioTAC ouvdécTal pe éva
Koupo petaywyng. O1 dUo KouPpol HeTAYWYAC cuvdéovTdl HEOW €VOC TPITOU HE ETIKOIVWVIAKES
vypappéc mou dev gpgpavifouv AdOn petddoonc. O1 KOUPoI HETAYWYNG, AOYW UTTEPPOPTIONG, UTTOPEI
va amoppiTTouV TTakEéTA OTTOTE AUTO eival avaykaio. H miBavoTnta amoppiyng €vog TakéTou amo
éva koppo petaywyng eivar p. O1 koppor dev apdyouv akéta emipepaiwong. H opOn AAyn Twy
TakéTWV emPePailveTal amd Tov TAPAAATITH UTTOAOYIOTH HE ATTOOTOAR avTiagToixou pnvuparog. O
UTtoAoYyIGTAG Ttou oTéAvel Ttepipével T sec yia va Adper emaAnBeuon. O péocog Xpovog peTddoong



10.

11.

TakéToU amd dkph oe dkpn civar X<T/2. Av o1 LeU€eic umoAoyioTA-KOUPOU Kai KOUPou-KOuPou
umoAoyiCovTal w¢ Prparta, va Ppedei:

a) To péoo PAKkog diadpopnic, o PAKATA, TToU avapéveTal va diavioel £éva TAKETO
p) o péoog apiBudc (ava)ueTadodoewy avd emTUXNUEVN HETAdoon
Y) 0 péoog puBpdc diEAsuong TTakETWY

[Amavinon: (a) L=4-6p+4p°-p°, (Bp) 1/(1-p)°=1/a, (y) 1/E{T}, oémou
E{T}=X + (1-a)T a)T

TToAAoi xpnoTeg xpnoigomoloUv améd koivoU Leugn 10 Mbps. KaBe xpnotng petadider pe puBpod
500 kbps, aAAd pévo yia 10% Tng ouvoAikng d1dpKeIag Twy HeETAdO0EWV.

a) TTéool xphoTeg umopei va e§umnpeTnOolv 6Tav XPNOILOTIOIEITAI HETAYWYR KUKAWUATOG;

p) Ta To umdAoiTto ThG doknong BcwpoUpe OTI XpnoidoTiolEiTAl HeETAyYwyR TTakéTou. Méxpl TToool
XPNOTEC PTopei va peTadidouv TauToxpova WaTe va Pnv uttdpx el kaBuaTépnon avayovig;

v) YmoBéaTe 611 01 xphoteg civar 30. BpAte Thv mBavéTnTa va petadidouv Tautdxpova otmoiadh-
TOTE OTIYUA 25 XphoTeg.

d) Me 30 xpnoTeg, Tolo €ival To TOCOOTO TOU XPOVOU Katd Th JIdPKEIA TOU OTTOioU HEYAAWvel h
oupd avapovng;

[Anavinon: (a) 20 xpfiotec, (B) mpéxpt 20 xprioteg, (y) 8.41x10%, (3)

30 3()
z[ i j<o.1>"(o.9)3°-" ]

n=21

HAekTpopayvnTiké KUpa odelel Katd phkog omTIkAC ivag pe e€aadBévnon 0.5 dB/km. Bpeite Thv
amdoTach YETA TNV omoia h 1aXU¢ Tou KupaTog éxel peiwBei katd 50%.

[Aravrnon: 6km ]

MeTadideTal oupuog bit amé Tov Koubo A aTtov Koubo B mou améxer amé tov A 5120 km. H
peTtall TwWv Kouﬁwv Zsuﬁn givai onnKn iva xwpnTIKomTag 1.8 Gbps. Av n TaxumTa d1ddoong
aTnv onnKn iva eivar 2x10° km/sec, mooa bit éxouv peTadoOsi kai odelouv emdvw oth {eUn,
otav To mpwTo bit eBAvel oTov Koppo B;

[Amavrnon: 46.08 Mbit ]

AiauAoc paoikic Cwvng 10 kHz xpnoipomoicitar yia yneiakh petddoon. Idavikoi maApoi oTéAvov-
Tal pe pubpd Nyquist kar o1 TaApoi pmopei va Adpouv 16 otdBueg. TTolog eivail o puBpog peTddo-
ong oTov diauAo;

[Aravrnon: 80 kbps]

2 Apa peTddoonc Pacikng wvng XpnoidoTolei PéyioTeg oTaBueg + 1 V kai o B6pupoc Tou epgpavi-
Cetai oTov JEKTN cival opoldpoppa Karaveunuévog oto didothua [-1/16V, 1/16V]. TTéoeg o1dBueg
TAAPWY UTTopEi va XpnoIHoTIoINCE! To aUaThua Tipiv 0 B6puPo¢ apxioel va gigdyel opdaAuaTa;

[Awavrnon: 16 oTtaOuec]

EmBupolpe va petadwooupe 64 kbps péow TnAspwvikng ypappng eUpoug Twvng 3 kHz. TToiog
gival o eAdxioTog amiToudevog SNR;

[Amavrnon: 64.2 dB ]

MhAvupa 1.46 x 10° byte pmopei va petadoOcei, pe Tn HEYIOTN XWPNTIKOTNTA HEOW SOPUPOPIKAG
Ceu€nc eupoucg Cwvng 50 kHz kai onpatoBopupikic oxéong 25 dB f péow déka 81adoxIKWV ev-
oUppatwy (eUewv TTou N KABe pia éxer phkog 60 km kai onpatoBopuPikh oxéon 35 dB. To pn-
vupa xwpiletal oe mAgiola Twv 1500 byte ek Twv omoiwv Ta 40 byte amoTeAolUv emikepaAida.

a) Na ppeBei To eAdxioTo €Upog {Wvng Twy evaUppatwy (eUewv Tou KaBIoTd oUVTOPOTEPN ThV
evouppatn petadoon.
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13.

14

15

p) TToia eivar n amdvrnhon oto epwTthpa (a), 6Tav To PAvupa HeTadideTal oAOKANPO;.
Y) Av povokoépparth evaUpparn {eu€n 600 km, moia Ba Atav n amdvrnon via To (P) epwTnua;

[Awavrnon: (a) 236.06 kHz, (p) 2354.35 kHz, (y) 235.43 kHz ]

AUo Teppatikd A kar B emikoivwvolUv péow SIKTUOU HETAYWYAC TIAKETOU Kal XPNOIHOTIOIoUV
umhpeoia pe ouvdeon. Metal Twyv oTaBuwyv umdpxouv Tpeig {eu€eic. O oTaBudc A oTEAvel HAVU-
pa 10-kilobyte otov B xwpiopévo oe makéra prkoug 1000 byte (apeAoUvral o emikepaAideg).
YTmoBéoTe 0TI KAOe TakéTo Xwpdel oe éva TAdiolo Tou aTpwpartog (evEng dedopévwy. H mBavé-
TnTa va petadoOci eapaipévo mAdiolo gival p.

a) YmoBéate 0TI 0 éAcyX0oC 0@aAuATWy YiveTal am dkph ¢ dkph Kai 0TI av edgavioBolv Aden e-
mavapeTadideTal 6Ao To pAvupa. TTéoec popéc mpémel va peTadoOei To PAvUpA Katd péaov 6po;

P) YmoBéaTe 0TI 0 £éAeyx0C o@aAudTwy yiveTal am dkpn ¢ dkph yia kdBe makéTo. TTolog €ival o
ap1Bpo¢ Twy avapeTadidopevwy TakETWY PEXP! va HeTadoOsi 6Ao To HAvVUNGA;

[Aravrnon: (a) €%, (p) 10x(1-p) ]

Apxeio 1 Mbyte mpoékeitar va petadoBei péow ypapphg Xwpntikotntag 1 Mbps kai puBpou
gopaluévwy bit p= 10°°.

a) TToia gival h mBavoéTnTa va HeTapepBOei 6Ao To apxeio Xwpic AdOn; ZnueiwoTe OTI, yid HeydAo
N kai ToAU pikpd p, (1 - p)" = e™.

p) Av To apxeio xwpioTei oe N TuApaTa ioou peyéBoug Ta omoia petadidovral exwploTd, ola €i-
val n mBavoTnTa va petadoBolv 6Aa Ta TUAKATA Xwpi¢ oedApaTa; BonBdel n umodiaipean Tou
apxeiou g HIKPOTEPA THAKATA;

v) YmoBéTovTag 611 h kaBuaTtépnon diddoang cival ageAnTéa, e€ENYROTe TWC UTTOPEI TO TTPWTOKOA-
Ao avong Kkai avapovAicg va ponBnoel Thy HeTddoan Tou dpxeiou Xwpic apdAuarta. TTéoog Xpo-
vVOC KATd Hédo O0po Ba mapéABel yia Th peTddoan oAGKAnpou Tou dpxeiou, av To TPWTOKOAAO
peTadider oAOKANPo To apxeio kABe popd;

d) ZTn ouvéxela OswphoTe 6TI To apxeio Xwpiletal oe N TuApaTa (aueARoTe Tov TTAcovaouo amod
Ta bit Tng emkepahidag kai Tou CRC). TTégog xpdvog katd péco 6po Ba mapéABel yia Th HETA-
doan 0AGKANPOU Tou apxEiou, av To TPWTOKOAAO HeTadidel £va TUAPA KABe @opd; EraAnBeloa-
Te TNV amavtnon oag yia V= 80, 800, and 8000.

€) E€nynoTe moloTIKA T1 Ba ouppei 0TI amavThoeig Tou epwThpaTtog (8) av AngBei utdyn o TAeo-
vaouog.

[Anavinon: (a) 3.35x107%, (p) 3.35x107%, (y) 6.62 h, (3) 8e**'N, T(N=80) = 8.84 sec,

T(N=800) = 8.08 sec, T(N=8000) = 8.008 sec]

2¢ JikTUO amoBAnKeuoNng Kair mpowBdnong o oTadbud A petadidel TakéTta oTov oTaBuo B péow
d1adpopng mou diépxeTal amd 7 KépPpoug peTaywyng. Ta makéta éxouv pnkog 300 byte amé Ta
omoia Ta 20 eivar emikepaAida, n TaxuTnta oe 6Aeg Tig {eueig eival 600 kbps kai n kaBuaTépnaon
oe kABe Ceu€n civar 250 ps. O xpovog emeepyaciac oc KAOe KOUPO HETAYWYAC €ival apeAnTéog.

Na ppebei 0 xpovog mou anaiTeital yia Th perddoon pnvoparog 16800 byte, étav

a) KdBe makéTo mou 9Bdvel og KAOe KOUPO HETAYWYAC PPiOKEI TOV KATAXWPNTA TOU KOUPOU KEVO.

p) KaBe makéTo ou @Odvel oe kAOe KOUPO HETAYWYAG Ppiokel 7 TTakéTa va cival hdn oTov Kara-
XxwpnTth. YoBéaTe 0TI 0 KOUPOC HeTaywyng peTadidel Ta TAKETA ATTO TOV KATAXWPNTA TOU KAT'
amoAuTn TTPOTEPAIOTNTA.

[Amavrnon: (a) 270 ms, (p) 466 ms]

271n didTagn Tou axnAparog, n TaxuTnTa HeTddoong oe kaBe Leuln eivar 2 Mbps kai n kaBuaTépn-
on 8i1adoong 1 ms. Ta petadidoépeva makéta amé Tov A atov B éxouv pnkog 250 byte kai o A
oTéAvel améd Tn diadpopn 1 pe mBavéTnta p = 0.7 kai and tnv 2 pe mOavotna I-p. O oTaBuog A
oTéAvEl TO emopeEvo TAKETO agol AdPpel Thv emaAnBeuan amoé Tov B yia To TtponyoUHevo TTAKETO
oV £€0TelIAe Kal o1 emaAnBelaeic £xouv apeAnTéo Xpovo HeTAdoong.

(a) TToia givai n péon TaxUTnTa peTddoong amoéd Tov A otov B;
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17.

18.

(B) Ze mooo xpovo katd uéao opo Ba peTadoOei puvupa prikoug 4.6 Mbyte, av To pnkog Tng emi-
kepaAidag oe kdOe makéTo eivar 20 byte;

Awadpopun 2

[Aravrnon: (a) 289 kbps, (p) 138 s]

O1 umoAoyioTég A Kal B ouvdéovTal petall Toug péow KoppPou peTaywyng I, o omoiog amoOnkevel
kalr mpowOei Ta makéTa. H xwpntikdTnTa Tng {eling A-T eivar 10Mbps kai Tng {eugng -B
5Mbps. H kaBuoTépnan diddoong oe kaBe {eun eivai 22ms. YoBéoTe 0TI 0 A aTéAvel €va apxe-
io 30000 byte aTov B.

a) To apxeio xwpileTal oe dUo makéTa pl kai p2, 6mou To pl éxer pnkog 10000 byte, kar Ta
TakéTa oTéAvovTal To éva miow amd To dAAo. TToia eival n d1€Aeuon TToU €TTEITUYXAVETAI HE-
Tall A kai B;

p) Tloia cival n diagopd peTall Twv Xpovwyv d@iEng ToU TTPWTOU Kal Tou deUTEPOU TTAKETOU OTOV
Koupo B;

v) Aufdvel h peiwveTal h diEAsuon av Xwpiooude To dpxeio ae HikpdTepa takéTa; Miari;

d) YmoBéoTe atn ouvéxela 4TI To apxeio diaipeiTal oe 6 TakéTa idlou pAKoug. TTéoog xpdvog Ba
XPEIAOTEI Yia TNV ATToaToAn dAou Tou dpxeiou, av o A dev UTropei va aTeiAel véo TakéTo TpIvV

va emaAnOeuTei To ponyoUevo amd Tov B; AyovhaTe Tov Xpdvo peTddoong Twv £maAnBeu-
OEWV.

[Anavrnon: (a) 2.4 Mbps, (p) 32 ms, (y) auavel, (3) 600 ms]

Tpeig umohoyioTég X, Y kai Z xpnoigomoloUv améd KoivoU LeUEn xwpntikdotnTag 1Mbps yia va

ouvdeBoUlv oTo Internet. Movo évag uToAoyIOTAG UTTopEi KABe oTIyUA va xpnoidomoiei Th {ebén.

Yndpxouv 800 duvaTtég aTpaTnyikéG TpoaPacnc Twy utoAoyioTwy oth (ebén:

e Xpovikdcg emipepiopdc Tng Cevéng (TDMA), 6Tou xopnyeital pe KUKAIKA evaAAayh oe kdOe
uttoAoyiaTh pia xpovooxiopu 100 ms yia amokA€IoTIKA Xphaon.

o Ekxwpnon oeipdg (polling), 0mou ekxwpeitar n {eUEnoe kaOe umoAoyioTh 6Tav éxer dedopéva
va HeTadwoel, yeyovoag mou eigdyel emimpooBetn kabuaTtépnon 50 ms oe kdOe petdadoon. Ka-
B¢ uToAoyIOTAC UTTopEi va XpnoidoToinoel Tn {eUEn, oTav éxel va dedopéva va oTeiAel.

lMa kdO¢ pia amoé Ti¢ mapakdTw dU0 TEPITTWOEIC, TTOIA OTPATNYIKA Ba emAeyei Kal yiaTi;
a) O X,Y kai Z atéAvouv éva apxeio Twv 40000 byte kdBe 1sec.

p) O X oréAver éva apxeio Twv 80000 byte kaBe 1sec, ev o1 Y kai Z oTéAvouv amd éva apxeio
Twv 10000 byte kabe 1sec.

[Aravrnon: (a) TDMA, (p) Polling]

OcwphoTte ovoThua acUyxpovng HeTddoong Tou peTadidel pia akoAouBia amd N bit petall evog
start bit kai evég stop bit. TToia givar n péyiotn TiuA Tou N, av To poAdi Tou éKTh eival katd 1%
TaxUTepo amoé To poAdi Tou TTopToU;

[Amavrnon: N < 49]



