EONIKO METZOBIO TTOAYTEXNEIO

TMHMA HAEKTPOAOI 2N MHX/KSIN KAT MHX. YTTOAOIIZTON
TOMEAZ ETTIKOINQININQN, HAEKTPONIKHZ

KAT ZYZTHMATON TTAHPOZOPIKHZ

AIKTYA ETTIKOINOQNION

AOKNOEIC YId TO QYUOIKO OTpWHA

Mnvupa pAkoug L bits mpékeitar va petadoBOei petaly dUo umoAoyioTwy HeTall Twv oToiwv
peooAapouv N Ceu€eig, aTig omoieg puBuog petadoong eivar R bps. Eivai duvaré va xpnaigomoin-
Oci €iTe TEXVIKA PETAYWYNG KUKAWHATOG €iTe TEXVIKA auTodUvapou makétou (datagram). Ymo-
OéoTe oTnv TeAeuTdia TEPITTTWON OTI TO HAKOG TOU HNVUUATOC €ival TTOAU HeyaAUTepo amod To HA-
KOG TOU TTAKETOU Kdl OTI TO PAVUHA S1a0TTdTdl o€ dképaio aplOpd makéTwy. To HAKOC TWV TaKé-
Twv eivar P bits, amé Ta omoia n emikepaAida katahappdver H bits. O xpovo¢ eykardoTraong
KARONC Yid TN HETAYWYA KUKAWWATOC gival S sec kal h kaBuaTtépnon diadoong oc kdBe Lelén «i-
vai D sec.

a) Katw améd moie¢ oUVONKeC o1 0AIkEC KaBuoTephoelg TN HETAdooNC Tou pUnvOuarog He Tig dUo
TEXVIKEG €ival ioeg;

B) TTola TIUA PAKOUG Tou TakéTou divel Thv eAdxioTh kaBuoTépnon peTddoong pe autoduvapa
TakéTa;

L L P L-H
Amavrnon: (@) S+—=(——+N-1)-—, () P=H+ |—
[Andvinon: (a) S+ =(5— ). (B) N 1]

Apxeio n byte mpokeiTar va petapepOei péow S1adpopung amoTeAoUpevng aATO TO TEPHATIKO
amooTOARG, TO TEPHATIKG TpoopiopoU, 6 {eUEeIg onpeiou TTpog onpeio xwpnTikOTNTAG 4 Mbps kai
5 képpouc peTaywync. H kaBuatépnon d1ddoang ae kaBe (eUEn cival 2 ms. O1 KOpPoI HETAYWYAC
uTtooTnpilouv Kal HETAYWYN KUKAWWPATOC Kdl HETAYWYN TTAKETOU, OTIOTE TO APXEiO UTTOPEi va He-
TapepOcei €iTe wg ouppdg amod bit, apol Tponyoupévwe eykaTaoTadei KUKAWHA pHEOW TWV KOU-
Pwv peTaywyng, i va diaipebei oc AKETA ioou YAKOUC Ta oTroia amoaTéAAovTal To £€va HETA To
dAro. Ta makéTta €xouv emkepahida 24 byte kai weéAipo poptio 1000 byte, n amoBnkeuon kai
TpowOnon ge KAOe KOUPoO HeTAYWYAC elodyel kaBuaTtépnon 1-ms oe kAOe makéTo. H eykatdoTaon
KUKAWpPATog amaiTei va oTaAei pAvupa pnkoug 1024 byte, va diatpéfer 6An Tn diadpopn pe emio-
TPoQN Kai oe kKABe KOUPoO HeETAYWYNG va g1odyeTal kaBuoTépnon 1 ms ato pnvupa. Or koupor pe-
Taywyng dev eigdayouv kabuoTepnoei¢ ota dedopéva HeTA TNV €yKATAGTACH TOU KUKAWWATOC. O¢-
wpoupe, emiong, 6T To péyeBog Tou apxeiou eival ToAAamAdaio Twv 1000 byte.

a) Tia moia TIPA Tou n eivar o ouvoAikog apiBuog Twy byte mou oTéAvovTal péow Tou SIKTUOU
HIKPOTEPOC YId TNV ATTOOTOAR TOU dpXE€ioU HE HETAYWYA KUKAWWATOC ATIO EKEIVOV HE HETAYWYA
TAKETOU;

B) Ta Toia TIUA Tou nh eival n cuvoAikA KaBuaoTépnon yid TV ATTOOTOAR TOU ApXEiou HE HETAYWYA
KUKAWHATOC HIKPOTEPN ATTIO EKEIVN YIA HETAYWYH TTAKETOU;

[Aravrnon: (a) n>85.33 kbyte, (p) n>902.92 kbyte ]

Mnvupa Tou oTpwpartog dikTUou Xwpiletar oc 10 mAaiola yia va petadoOsi amd To oTpwua ouv-
deong dedopévwy. KaBe mAdioio éxer miBavotnTta p va petadoOei owotd. Aev yivetar £Aeyxog
oPaAUATWY HeTAdOONG ATTO TO TPWTOKOAAO ToU oTpwHaTog oUvdeong dedopévwy. To oTpwpa Sik-
TOOU emiPepaiivel agéows Thv 0pON N AavBaouévn Ayn Tou UNvUPATOC HE TNV ATTOGTOAR TTAQIGi-
ou ACK/NAK. TTéoec popéc, katd péoo dpo, Ttpémel va avapetadoBei To pAvupa yia va AngBci
OwoTd 0To oTpWwHa dIKTUOU Tou Tpooplapol, edv peTall TNYAG Kai poopiopoV mapeppdAAovTal
(a) pia Tevén, (B) Vo Ceueig; TTolog cival o pégog Xpdvog HeETAdooNnG €vog €mITUXOUC HUNvVUUaA-
TOC, €AV h peTddoon evog mAaiciou diapkei T sec Kai o1 Xpdvol diddoong Kai emeepyaaiag ayvo-
ouvTai;

[Aravrnon: (a) p'!, 10-Tp!!, (B) p%, 11.Tp?* ]

OcwpnoTte 800 UTTOAOYIOTEG TTOU £TIKOIVWYOUV péow OIKTUoU. KdBe umoAoyIoTAC ouvdéeTal pe
éva koppo petaywyng. O 800 KouPpol HeTaywyng ouvdéovral HEOW €VOC TPITOU HE ETIKOIVWYIC-
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KEC ypappéc mou dev epgavifouv AdOn petddoonc. O1 kOpPol HeTaywyng, Adyw UTtep@opTIonG,
UTTOPEl va AToPPITITOUV TTAKETA OTTOTE AUTO eival avaykaio. H mBavoTnta amoppiyng evog maké-
ToUu amo éva koppo petaywyng eivar p. O1 képPpor dev mapdyouv makéta emipePpaiwong. H opOH
ARYN TWv TTakéTWY emiPepailveral amd Tov TAPAAATITA UTTOAOYIOTH HE ATTOOTOAR AVTiOTOIXOU HN-
vUpaTog. O utmtoAoyioTAC Tou oTéAvel TTepipével T sec yia va Adpel emaAnBeuon. O péoog xpovog
HeTddoong makéTou amod dkpn oe dkph cival X<T/2. Av o1 LeUeic uTtoAoyIoTA-KOUPOU Kal KOpPo-
U-KouPpou umoAoyilovtal we Pruarta, va ppedei:

a) To Hégo pnAKo¢ d1adpolng, ae PAPATA, Tou avauéveTal va diavioel £éva TTAKETO
B) o péooc apiBuog (ava)ueTaddoswy avd emiTuxnpévn peTddoon
Y) o Hégog puBuac d1EAeUanG TTAKETWY

[Aravinon: (a) L=4-6p+4p°—p°, (B) 1/(1-p)=1/a, (y) 1/E{T}, omou
E{T}= X + (-7 a)T
a

TToAAoi xpnaoTeg xpnotpotoloUv amé koivoU ebén 10 Mbps. KaBe xpnotng petadider pe pubuo
500 kbps, aAAd poévo yia 10% Tng auvoAikng didpKelag Twy HETASOTEWV.

a) TTégol xphateg pmopei va e§umnpeTnOolv 6TAv XPNOIHOTIOIEITAI HETAYWYA KUKAWHATOC;

B) Ma To umdAoiTto ThG doknong Bcwpolpe 4TI XpnolPoToIEiTAlI HETAYWYA TTaKETOU. MExXp! TTdoo!
XPNOTEC Uropei va petadidouv TauToxpova WaTe va pnv untdpxel kabuaTtépnon avapdovig;

v) YmoBéate 611 o1 xpAoteg civar 30. BpATte Thv miBavdTnTa va petadidouv Tautéxpova omolddn-
ToTE OTIYHN 25 XpHoTEC.

d) Me 30 xpnoTeg, Tolo gival To TOOCOOTO ToU XpOVou KaTtd Th SIdpKeld TOU OTToioU HEYAAWVEL h
oupd avapovng;

[Amavinon: (a) 20 xphoteg, (B) méxpr 20 xphoteg, (v) 8.41x10%, (3)
30 30

Z( j(o.l)”(o.g)””]

n—21\ N

MeTadideTal oupudg bit amd Tov Koubo A aTtov Koubo B mou améxer amé tov A 5120 km. H
peTall TWV Koubuuv Zsuﬁn gival oTTIKA iva xwpnTIKomTac 1.8 Gbps. Av n Taxumm d1ddoong
oThv O‘lTTlKn iva eivar 2x10° km/sec, méoa bit éxouv peTadoBei kai odevouv emdvw oth {evén,
oTav To mpwrTo bit BOavel aTov K6ppo B;

[Aravrnon: 46.08 Mbit ]

Aiauio¢ paoikig Twvne 10 kHz xpnoipotoicitar yia yneiakh petddoon. Idavikoi maApoi oTéA-
vovtal pe puBpd Nyquist kai o1 TaApoi pmopei va Adpouv 16 otdBueg. TToiog eivar o puBpoG pe-
Tddoong oTov diauAo;

[Aravrnon: 80 kbps]

2 Apa petddoong Paciking {wvng Xpnoidomoici péyioteg atdaOpeg + 1 V kai o ©6pupog Tou epgpavi-
Cetal oTov JEKTN cival opoidpoppa Katavepnuévog oto didotnua [-1/16V, 1/16V]. TTéoec oTdo-
HEC TTAAPWY PTTopei va Xpnoigomoinoel To oUaThia Tpiv o BopuPocg apxigel va siodyel opdApara;

[AmavTnon: 16 oTaOuec]

EmOBupoupe va petadwaooupe 64 kbps péow TnAepwvikAg ypappng eupoug Cwvng 3 kHz. TToiog
gival o eAdxiaTog amtoUpevog SNR;

[AmavTnon: 64.2 dB ]

MhAvupa 1.46 x 10° byte pmopei va petadoOei, pe TN pEYIOTN XWPNTIKOTNTA pEOW SOPUPOPIKAG
Ceuéng eupoug Cwvng 50 kHz kai anuatoBopupikhc axéong 25 dB A péow déka B1adoxIKWV ev-
oUppaTwy CeU€ewv Tou N KABe pia éxel prkog 60 km kai onpatoBopupikh axéon 35 dB. To pn-
vupa xwpiCetar g€ mAaioia Twv 1500 byte ek Twv omoiwv Ta 40 byte amoTeAoUv emikepahida.
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a) Na ppeBei To eAdxioTo gUpog {Wvng Twv evoUppatwy {eUEewv Tou KaBioTd oUVTOPOTEPN ThV
evouppaTn peTddoon.

B) TToia eival n amdvrnon oto epwrhua (a), 6Tav To pAvupa petadidetal oAGKANnpo;.
[Aravrnon: (a) 236.06 kHz, (p) 2354.35 kHz]

AUo Teppatikd A kai B emikoivwvolv péow SIKTUOU PETAYWYAC TAKETOU Kdl XpNOIHOTIOIoUV
utnpeoia pe ouvdeon. MeTall Twy oTaBuwyv uttdpxouv Tpeig {eu€eic. O oTaBudg A oTéAvel HRVU-
Ha 10-kilobyte oTtov B xwpiopévo oe makéra pnkoug 1000 byte (apeAolvrar o1 emike@aAideg).
YTmoBéoTe 0TI KAOe TTakETO Xwpdel o éva TAdiolo Tou oTpwuaTtog {eung dedopévwy. H mBavo-
ThTa va petadoOei eopaApévo TrAdicio givai p.

a) YmoBéoTe 0TI 0 éAcyXoC opaAudTWy YiveTal am’ dkpn ¢ dkpn Kai OTI av epgavioBolv AdOn e-
mavapeTadidetar 6Ao To pAvupa. TTéoec popéc pémel va peTadoBOei To PHAVUpPA KATd péoov 6-
po;

B) YoBéaTe 0TI 0 £AeyX0o¢ opaApdTwy yivetal am' dkpn o dkph yia kdOe makéTo. TTolog eival o
ap1Buoc Twy avapeTadidoHevWyY TTAKETWY PEXP! va HeTadoBOei 6Ao To HAVUHQ;

[Anavrnon: (a) e*%®, (p) 10x(1-p)~° ]

OctwphoTe 300 uToAoyioTEC A Kal B emikoivwvouv petall Toug péow dikTUou. H diadpopn amod
Tov A Tpog Tov B éxer xwpnTikéTnTa 40 kbps kai kaBuatépnon diadoong 120 msec, ev n d1ad-
poun amd Tov B mpog Tov A, éxel xwpnTikoTnTa 80 kbps kai kaBuaTépnon diddoong 80 msec. Ta
peTadidopeva makéTa €xouv pnkog 500 byte amé Ta omoia 20 byte eivar emikepaAida, or d¢ e-
maAnBeuoeig €xouv phkog 100 byte.

a) O A petadidel makéTa otov B mepipévovTacg yia kdOe emopuevn amooToA emaAnBeuon yia Thv
mponyoupevn. TTolog cival o puBpdc peTadoong weEAIUNG TAnpoywopiag amod Tov A atov B;

p) TTéoa makéTa oTn ocipd Ytopei va ateiAel o A atov B xwpic va mepipéver emaAnBeuon, WwoTe
va petagéper dedopéva 600 To duvaTov TaxUTepa;

v) TToiog civai o péyioTog puBpog HeETAdoong WPEAIUNG TTANPOYOPIAC TTOU UTTOPEi va TTETUXE! 0 A;

3) Av n xwpnTikdTNTA TnG d1adpopng amoé Tov B mpog Tov A méoel ota 800 bps, méoa makéTa
TpéTel va oTEAVEI 0 A 0T OcIpd TIpIV TTdpEl TV TTPWTN €TTAAROeuUoN Kal TToI0¢ €ival 0 HEYIOTOC
pUBUOC peTAdoong WYEAIUNG TTANPoYopiag TTou UTTopei va eTUXEI 0 A 0' AQUTAV TNV TTEPITTTW-
an,

[Aravrnon: (a) 12.39 kbps, (p) 4 nakéra, (y) 38.4 kbps, (8) 13 wakéra, 3.84 kbps]

2.70 oUOTNUA PETAdOONC TTAKETWY TTOU AdTaiKovi{eTal TApAKATW, TA TTAKETA Kal o1 etaAn®eloeig
éxouv pnkog 2 kbit. KaBe aocUppatnlelén civai npiapgidpopn kai n Taxutnta diddoong oc OAeG
TI¢ LeUgeic sivar 200000 km/sec.

(a)@cwpwvTac apyeAnTtéa Ta opdApaTta HeTddoong TakETwWy, utoAoyioTe TN péon diEAsuon amod To
A oTo B, dTav oe kdOe aoUpparn {eUEn xpnoipoTolciTal TPWTOKOAAO TAUONG Kal AVAHOVAG.

(B) EmavaAdpare Tov umoAoyiopd, UTTOBETOVTAG TWPA OTI TO TPWTOKOAAO TTAUONG KAl avapovAg
Xpnoigomolgital an’ dkpn ¢’ dkph petall Twv A Kai B.

ontkn iva
10 kbps 20 Mbps 20 kbps
10 km 10 km 10 km

[Awavrnon: (a) 5 kbps, (p) 3.33 kbps]

2 ¢ O0ikTUO amoBnkeuong Kair powbnong o otaBud A petadidel TakéTa otov oTadbud B péow
d1adpopng mou diépxeTal améd 7 kopPoug peTaywyng. Ta makéra éxouv phkog 300 byte amé Ta
omoia Ta 20 eival emikepaAida, n TaxutnTa oe 6Aeg Tig Levgeig eivar 600 kbps kai n kaBuaTépn-
oh og kAOe Cevén civar 250 ps. O xpovog emeepyaoiac o KAOe KOUPO HETAYWYAG gival apeAn-
Té€0G.



15.

16.

17.

Na ppeBei 0 xpdvog mou amaiTeital yia Th petddoon unvopartog 16800 byte, Tav

a) KdBe makéTo mou wOdvel oe KAOe KOUPO HETAYWYAC PPioKel TOV KATaXwWpPnTA Tou KOUPOU Ke-
vo.

B) KaBe makéTo ou Bdvel oc kKAOe KOUPO HeTAYWYAC Ppiokel 7 TTakéTa va sival hdn oTov KaTd-
Xwpnth. YmoBéoTe 0TI 0 KOPPOC peTaywyng peTadidel Ta MAKETA ATO TOV KATAXWPENTA TOU
KaTt' amoAuTn TpoTEPAIOTNTA.

[Aravrtnon: (a) 270 ms, (P) 466 ms]

271n di1dTtagn Tou oxnAparog, n TaxuTnTa HeTddoong oe kABe Ceun eivar 2 Mbps kai n kaBuaTépn-

on 8i1ddoong 1 ms. Ta petadidopeva makéra amd Tov A otov B éxouv phkog 250 byte kai o A

otéAvel and Tn diadpopn 1 pe mBavotnta p = 0.7 kar amé Thv 2 pe Oavotna I-p. O otabuog A

oTéAvel To emopevo TTAkETo apoU AdPel Thv emmaAnBeuon amd Tov B yia To ponyoUuevo TTakéTo

ToU £0TeIAE Kal o1 EmaAnBeloeIg €xouv apeAnTéo Xpovo HeTddoong.

(a) TToia givai n péon TaxuTnrta petddoong amoé Tov A atov B;

(P) Ze mooo xpovo Katd péoo 6po Ba petadoBei pAavupa prkoug 4.6 Mbyte, av To punkog Tng e-
TikepaAidag oe kdBe makéTo eivar 20 byte;

Awadpopn 2

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

O1 umtoAoyioTég A Kal B ouvdéovTtal petall Toug péow KouPou peTaywyng I, o omroiog amoBnkel-
el kal mpowOei Ta makéTa. H xwpntikétnTa Tng {eugng A-T eivai 10Mbps kar Tng {ebng I'-B
5Mbps. H kaBuotépnon diadoong oe kdBe Leuln cival 22ms. YoBéaTe 0TI 0 A oTéAvel éva ap-
xeio 30000 byte oTov B.

a) To apxeio xwpileTal o dUo makéra pl kai p2, 6mou To pl éxel pnkog 10000 byte, kai Ta
TakéTa oTéAvovTal To éva miow amod To dAAo. TToia gival n d1EAeuon TToU €TTEITUYXAVETAI HE-
Talu A kai B;

Bp) Tloia civar n diapopd peTall TWV XpOVwWV d@IENG TOU TTPWTOU Kdl Tou JeUTEPOU TTAKETOU
oTov Koupo B;

v) Aufdvel h peiwvetal n d1EAeuon av Xwpiogoude To dpxEio oe HIKpOTEPA TakéTa; Tiari;

d) YmoBéoTe aTh ouvéxela OTI To dpxeio diaipeiTal o 6 TakéTa idiou pRkoug. TTéoog xpdvog Ba
XPEIAATEI yid Thv ATTooToAR 0AoU Tou dpxeiou, av o A dev UTropei va oTeiAel véo TakéTo TTpIv
va emaAnBeuTei To TTponyoUUevo amod Tov B; AyoviaTe Tov Xpovo HeETAdoong Twv emaAnBeu-
OEWV.

[Aravtnon: (a) 2.4 Mbps, (p) 32 ms, (y) au€aver, (8) 600 ms]

O umoAoyI0TAG A oTéAvel TakéTa aTov utoAoyioTh B péow CebEng Taxutntag 1 Mbps, n omoia
efumtnpeTei kal dAAe¢ peTaddoeic. ZThv oupd avapovic Tng {eUEnc katagpBdvouv Tpia makéTta
punkou¢ 1000 bit amé Tov A, Tic Xpovikég oTiypéc O ms, 2 ms kar 4 ms, avrioToixd, evw amo
dAAeg petadooeic épxetal éva makéTo pAkoug 3000 bit tnv xpovikA oTiypn 0.5 ms kai éva dAAo
pAkoug 2000 bit T xpovikh oTiyph 3 ms. Ta makéta oth {eUén peTedidovral oUhewva pe Th
ocipd dgi§Ac Toug Kal n kaBuaTtépnon diddoong otn (eUEn civar 1 ms.

a) TTote ¢Bavel To kKAOe TTakéTo Tou A aTov B;

Bp) To mepiexopuevo Twv TaAKETWY Tou @Odvouv oTov B mpémel va ameikovigTei amod Tnv
avTtioToixn epappoyn, To TaxuTepo duvartov, Ue Tov pubuod mou autd eotdAn (dnAadh kdBe 2
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ms). TToia XPOVIKA OTIYUA WTIOpEi N €pappoyh oTov B va apxioer Thv ameikévion Twv
TAKETWY, WOTE va €ival oUPQWvVN He Tov puBUS aTTooTOARG TOUG;

[Anavtnon: (@) t1= 2 ms, t,= 6 ms, 3= 9 ms, (P) t1+3 ms]

Tpeig umohoyioTég X, Y kar Z xpnoigotoioUv améd koivou Leugn xwpntikétntag 1Mbps via va

ouvdeBoUv oTo Internet. Mévo évag uToAoyIOTAG PTTopei KABe oTiyun va xpnoigomoiei Tn (evén.

Ymndpxouv dUo duvatég oTpathyikéG TpooPpaong Twy umoAoyioTwy oth {eUén:

e Xpovikdcg emipepiopog Thg Cev€ng (TDMA), démou xopnyeital e KUKAIKA evaAAayn oe kdOe
uttoAoyiaTh pia Xpovoaxiop 100 ms yia amoKAsI0TIKA XpAon.

o Ekxwpnon oeipdg (polling), 6mou ekxwpeitar n {eunoe kAOe umoAoyioTh 6Tav éxel dedopéva
va PeTadwael, yeyovog Tou gigdyel emimpooOeTn kabuatépnon 50 ms oe kdOe petdadoon. Ka-
B¢ UTToAoYIOTAC PTTopei va Xphaoidotroinoel Tn CeUEN, oTav £xel va dsdopéva va oTEiAEL.

lMa kdBe wa amd T11¢ TapakdTw dUo TEPITTWAEIC, TTOId OTPATNYIKA Oa emiAgyei kai yiaTi;
a) O X,Y kar Z aréAvouv éva apxeio Twv 40000 byte kaBe 1sec.

p) O X otéAvel éva apxeio Twv 80000 byte kdBe 1sec, evw o1 Y ka1 Z oTéAvouv amé éva apxe-
io Twv 10000 byte kdBe 1sec.

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

OtwphoTe ovoThua acuyxpovng HeTddoong Tou peTadidel pia akoAouBia amd N bit peTall evog
start bit kai evog stop bit. TToia givar n péyiotn TipR Tou N, av To poAdi Tou 8¢KTn eivar katd
1% TaxuTtepo améd To poAdi Tou TTouTIOU;

[Amavtnon: N < 49]



