EONIKO METZOBIO TIOAYTEXNEIO
ZXOAH HAEKTPOAOI 2N MHX/KSIN KAT MHX/KQN
YTIOAOIIZTON

AIKTYA ETTIKOINOQNION

Aoknoeic yia Ta Tomka Aiktua

1. N otaBuoi emikoivwvouv peTall Toug Héow KolvoU Héoou peTAdoong XwpnTikotntac 64
kbps xpnoigomoiwvrtag mpwToékoAo ALOHA. KaBe otaBudg mapdyel mpog amoaToAn éva
mAaioio Twv 2000 bit kard péoov 6po kaBe 100 sec, akdun kair av 1o mponyoUuevo dev
éxel akopn ataAei (dnAadn, or £€o0dol Twv aTaBpwyv amoOnkeVovTal mpoowpiva). TTolo civai
To HéyioTo TAKBo¢ N Twv oTaBuwy;

[Aravrnon: N = 589 oTaBuoi]

2. To oUoTnua kpdTtnong Béocwv acpomopIikAC eTaipia¢c amoTeAcitar ané 7200 TeppatikoUg
oTabuolg, or omoiol avraywvilovral yia Th xphon evoc dialhou ALOHA pe oxiopéc
XwpnTikoTNTag 4 Mbps. KaBe otaBuog kdver kard péoo 6po 25 aithoeig perddoong Thv

Wwpa kar n kdOe aitnon éxer phkog 80 byte. TToio eivar katd mpooéyyion To GuVoAiko
@opTio Tou diavAou;

[Aravrnon: 6 = 0.008]

3. Z¢e dikTuo ALOHA pe oxiopéc, oto omoio cival ouvdedepéva TToAAd Tepparikd, vivovrar 50
aIThoeIC HeTadoong avd sec, TToU AopouV Kal dpXIKEC pHeTaddoelc kal emavapyeTadooeic. H
didpkela Twy peTadidopevwy mAaiciwy eivar 50 msec.

(a) TToia givar h mBavoTnTA £MITUXIAC TG TTPWTNG TTPOOTIAOEIAC;
(B) TToia givar h mBavoThTa aKpIPWE A cUYKPOUOEWY Kal HETA Hiag emiTuxiac;

(v) TToiog civar o avapevopevog apiBuog mpoomadOeiwv PeTadoong mou amaiTouvTdl yid Tn
HeTddoon €vOC TTAKETOU;

[Aravrnon: (a) p = 0.082, (p) 0.918* x 0.082, (y) 12.18 wpoonadeiec]

4. MeTtpnoeic mou TpaydaTomoinBnkav oe 8iktuo ALOHA pe oxiopéc pe dmeipo apiOud
xpnotwv £dei€av 011 9% Twv oxIopWwy civar ddeieC.
(a) TToia givar h Tpoowepduevn kivhon & ato JikTUO;
(B) TToia givair n di1€Aeuan;
(v) To dikTUO €ival UTTOYOPTWHEVO A UTTEPPOPTWHEVO;
[Aravrnon: (a) 6 = 2.4, (B) S = 0.216, (y) uneppopTwHévo]

5. Ze KoivAA Kolvii apTnpia phAkouc 2 km civar ouvdedepévor 800 otabpoi mou peTtadidouv
TAdiola otaBepol phkoug 250 byte kar kdBe oTaBuog xpeidletar va otveider 40
mAdioia/sec. O puBuog petddoang otnv apThpia eivar 100 Mbps kai n TaxUThTa diddoong

Tou ohparog eivar 200.000 km/sec. TToio amd Ta mapakdTw TPwTOKoAAd MAC oupgépel
va xphoipotoinBei: yvhaio ALOHA, ALOHA pe oxiopéc i CSMA/CD;

[Aravinon: ALOHA pe oxiopéc]

6. Aiktuo CSMA/CD o010 omoio ouvdéovtar 200 otaBuoi AciToupyei oc opoalovikd KaAwdio
aTto omoio n Taxutnta petddoong eivar 100 Mbps. O1 oTaBpoi peTadidouv mAdioia pAKoUg
250 byte amé Ta omoia Ta 20 byte xpnoipomoiovral yia emikepaida kai 316pBwaon AaBwv
petadoong. To HAKOG Tou KaAwdiou eival 2 km kai h Taxutnta 81ddoong Tou OAPATOC OTO
opoaoviké kaAwdio givar 200.000 km/sec.

(a) TToia givai n diEAeuan Tou diIkTUOU Kail Tola n diéAsuoh weéAIUNG TAnpowopiag;



() TTéoa mAaioia avd sec kartd péoo 6po pmopei va aTteiAel kABe oTaBUOC;
[Ardavrnon: (a) 28.6 Mbps ka1 26.31 Mbps, (B) 65.77 wAaicia/sec]

7.50 Tspuaan ouvdéoval pe dimAaywyoU¢ o hub pe TomoAoyia aotépa. H améoTaon kdOe
oTaBpou amd To hub eivar d = 150 m, n TaxiuTnTta usmEoong oTI¢ ypappéc civar R = 10
Mbps 0Ad Ta makéra €xouv unKog 125 byte kai n Taxutnrta diddoong aTIg ypaupéc eivar 2
x 108 m/sec. Av kdBe Teppatikd xpeldleTar va oteiher 100 TAdiola avd sec, GUYKpIvVeTETE
TN péyiotn emiTuyxavopevn diéAsuon dikTUoU, 6Tav oto hub Xxpnoipomoicitar (a) Slotted
ALOHA kai (p) CSMA/CD.

[Aravrnon: (a) 3.03 Mbps, (p) 9.3 Mbps]

8. Z¢& pia dopuyopikh HeTddoon xpnoidomoiouvTal dUo {eu€eic ALOHA pe oxiopéc otnv dvodo
Kail pia oTnv kaBodo. Na deixOei 0TI, av 0 XWpPo¢ TPoowpIVAC amoBnkeuong aTov dopupopo
gival amepiopiaTog, Umopei va emiteuxOei Xphaipotoinon 0.736 oth {eUn kabodou.

9. Aiktuo CSMA/CD pe TaxuTtnta petddoong 1 Gbps éxel phkog kaAwdiou 1 km. H TaxutnTa
d1adoong oto kaAwdio givar 200000 km/sec.

(a) TToio civail To eAdX10TO HAKOC TTAIGioOU;

(B) Zvo dikTtuo ouvdéovrar 100 otaBuoi. TTéoa mAaiola eAdxioTou HAKOUG HTOpEi va
oTeiAel KaTd pégo 6po KAOe aTAOUOC To deUTEPOAETITO;

[Aravrnon: (a) Fnin = 10 kbit, (p) 286 mAdicia/sec]

10. O umoAoyioTAG A amoaTéAAEl apxeio aTov uttoAoyioTh B, ou cival ouvdedepévog aTo idio
dikTuo Ethernet, xpnoidomoiwvTacg éva mpwTtokoAAo oAioBaivovTog tapabupou. EEnyeioTe
yiaTi ytropei va umdpxel oUykpouanh oxedov oc KABe TakéTo.

11. Z¢ aolpparo 8iKTUO HETAYWYNG TAKETOU XpNnOldoTrolciTal TTapdAAdyR Tou TPpwToKOAAoU
ALOHA pe ox10péC Kal eMITPETETAI OTOUG OTAOUOUC va HETAdWOOUV O TTEPIOOOTEPEC ATIO
Hia ouvexopeveg xpovooXiopég. TTpoc ToUTo xpnoigotoleital diauAog eAéyxou Kai, oTav
Kdmolo¢ oTaBuoc petadidel katd Th didpKeld HiIag OXIOUAG, dnAwvel péow Tou diaUAou
eAéyxou OTI BéAel va peTadwaoel Thv €mMOHEVN OXIOUA KAl 0 oTaBuoc pdong XpnoiHoToIEi
OiauAo eAéyxou yia va avaoteilel HETAOOOEIC TWV UTIOAOITTWY. 2ZThV TEPITTTWON AUTA, O
oTabuoc pdong oTéAvel amayopeUTIKO oRPa Kai ol utdAoittol oTaBuoi dev petadidouv oTnv
ETMOUEVN OXIOUA. Z€& avTiOeTn TTepiTTWaON, 01 dAAol aTaBuoi avraywvilovTail yid Thv €TOHEVh
oxloun. Av A eival o péoog apiBpog makéTwy mou aTéAvel diadoxikd kdOe oTaduog va
PpeBcei n diEAsuon Tou TTpwTOKOAAOU auToU.

A
Arnavrnon: n=——
[Anavmon: 7 =——"— |

12. 'Eva aotppato LAN xpnoipomoiei polling yia va mapéxer emikoivwvia petalu M
UTTOAOYIOTWY Kal €VOG KevTpikoU oTaBuou pdonc. To olUoTnua xpnoidomolei diauAo
xwpnTikoTNTag 25 Mbps. YmoBéate 0TI dAol o1 umoAoyioTég améxouv 100 m amd Tov
oTabuo pdong kai 671 Ta pnvopara poAidookdmnong éxouv pnkog 64 byte. Ta petadidopeva
TAdiola éxouv oTaBepd pnkog 1250 byte kair o1 otaBpoi mou dev éxouv TAdicio va
peTadwoouv To dnAWwvouv pe pAvupa pAkoug 64 byte.

a. Tlolog cival o péyioTo¢ pubBuoC HeTAdOOEWV TIOU HTTOPEI va UTTOOThPIXTEI, av ol
oTtaduoi emTpémeTal va HeTadidouv amepidpiaTo apiOud TakETwy avd PoAidookoTnon;

p. Tlolo¢ civar o péyioTOoC pUBUOC HETAdOOEWV TIOU WUTTOPEI va UTOGTNPIXTEI, av ol
otaBpoi emtpémeTal va pyetadidouv N TmAaicia avd poAidookomnhon;

[Aravrnon: (a) 2500 wAaioia/sec, (P) yia N=10, 2475 rnAdioia/sec]

13. Z¢ Tomiké dikTuo Ethernet 100BaseT, mou amoTeAcital amd éva poévo hub, petadidovrai
TAgiola eAaxioTou pAkouc. H TaxuTtnta diddoong Tou ohpaTog oToug dimAaywyolg gival v =
200 m/psec.



(a) TToia mpémer va civar h péyioth amdéoTach petal evég atabuol kai Tou hub via va
éxoupe amédoon 0.5;

(B) AikaiohoyhoTe Katd méoo h amdoTaon auth sfaocpahilel i dx1, 6TI évac oTaBuéc Tou
peTadidel Oa pmopei va avixvelel 0TI Katd Th didpkela TG HeTdadoong £xel peTadwoel
Kal dAAo¢ oTaBpdc; AikaioAoyhoTe Thv amdvtnon. TTW¢ ouykpiveTal n ev Abyw péyioTh
amoéoTacn pe Thv TpoTeIvopevn amd To mpéTuto 100 Mbps;

(y) Ta moio pnkog¢ petadidopévwy mAaigiwv h amédoon Tou ev Adyw OIKTUOU YyiveTal
peyaAUTepn Tou 0.8;

[Aravinon: (a) 102.4 m, (P) 27 < TRANSF, (y) 2048 bit]

14. Tomko dikTUO daKTUAioU pe okuTdAn ouvdéer 125 otaBuolc. H @uoikn TomoAoyia Tou
O0aKTUAioU eival HOPYAC aoTépa Kal oI Ypappéc €1060dou Kai €§60ou Twv oTaBuwv
odnyoUvTal oc Koivo KéEvTpo kahwdiwang. H améataon kdOe oTtaBuol améd 1o kévTpo eival d
= 250 m, n TaxutnTta Twv vpauuwvgusTd6oong givar R = 25 Mbps kai To onua diadideral
oTn ypappn pe Taxutnta u = 2.5x10° m/sec. OAa Ta mAaiola éxouv pnkog F = 1250 byte
amé Ta omoia Ta 8 byte eivar empdpuvon. YmoBéore 6TI kdOe oTaBuOg peTadidel €va
TAdiolo KdBe popd kai eiodyel kaBuoTtépnon 8 bit. H okutdAn éxel pnkog Tpia byte kai n
AeiToupyia Tou dakTuAiou epappoleTal oTo TPWTOKOAAO RAR. Av 0 dakTUAIOC cival Papéwg
QOPTWHEVOG:

(a) TToioc cival o kaBapdcg puBuoC HeTAdoong dedopEVWY.

() YmoBéoTe 6T KGOt oTaBP6C peTadidel péxpl 25 mAaiola kABe popd Tou maipvel Th
oKUTAAN. TTolog eival o kaBapdg puBuog peTddoong dedopévwy avd oTabuo;

[Aravrnon: (a) 14.4 Mbps, (p) 193.16 kbps]

15. Ze Tomko SikTuo dakTuAiou pe okutdAn Taxutntag 100 Mbps, o xpdvog diddoong eivai
200 ps kai o1 ouvdedepévol aTaBuoi pémel omwodnToTE va HeTadidouv éva TAdioIo HAKOUG
500 byte kdBe 1 ms. Ymdpxel euaioBnoia wg mpog Tnv kaBuoTépnon petddoong Twv
TAdigiwy, oTToTE deV ApKei n amooToAR dUo TTAaigiwy KdOe 2 ms.

(a) TTécor otaBuoi pmopei va efumnpeTnOolv amd To BiKTUO, OTAV £@aApHOlETAl TO
TPWTOKOAAO RAT;

(b) TToia Ba civar n amdvrnon oto gpwTnua (a) oThv TepimTwon Tou epappdleTar To
TPWTOKOAAO RAR;
[Aravtnon: (@) N < 20, (B) N < 3]

16. Z& Tomko dikTUO dAKTUAIOU pE OKUTAAN pe TaxuTnta petddoong 20 Mbps, ouvdéovtar 100
oTadpoi péow KEVTpou KaAwdiwong, amod 1o omoio KAOe aTaBuoc améxer 100 m. To pnkog
TNG okUTdAnG eivar 3 byte kai xpnoipomoieitar mpwTokoAAo RAR. H TaxUtnTa di1ddoong
oto kaAwdio civar 200 m/psec kai n kaBuoTéphon Tou c1odyel KABe oTaBudc civar 2 bit.
Av 0Aol o1 ouvdeopevol oTaBuoi €xouv TTAdicia va oTéAvouv:

(a) Tia moio phkog Aaigiou h amédoon civar 50%;

(B) TTéoa ouvexodpeva TAdiold Pe HAKOC AUTO TTOU UTTOAOYIOTNKE 0To epwTnua (a) mpémel
va oTéAvel KABe oTaBuodg, 6Tav éxel ocipd, yia va PeATiwOei n amdédoon oto 90%,;

(v) Tha mAaioia pnikoug 1000 byte, mocor oTaBpoi mpémer va eivar ouvdedepévol WaTe n
amédoon Tou dakTuAiou va givar 50%;

[Aravrnon: (a) 2200 bit, (p) 9 wAaioa, (yY) N = 363 ]

17. Z¢ Tomikd dikTUO BaKTUAioU He OKUTAAN pe Taxutnta petddoong 4 Mbps, cuvdéovrar 100
oTabpoi péow KEVTpou KaAwdiwong, amod 1o omoio KAOe aTaBuoc améxel 100 m. To pnAkog
TNG OKUTAANG eivar 3 byte kai xpnoigomoigitar mpwTtékoAAo RAR. H taxutnta diddoong
oto kaAwdio eivar 200000 km/sec kai n kaBuoTéphon Tou elodyel KABe aTaBuoG civar 2
bit. Av 6Aol o1 ocuvdeopevol oTaBuoi éxouv TAdicla va oTéAvouv:



(a) TTéoo1 otaBuoi mpémer va civar TouAdxioTtov ouvdedepévol otov dakTUAIO, WoTe va
gival eQIKTA h aTpdoKOTTh KUKAOWopid ThG OKUTAANG;

(B) Tia moilo pAKOC TAAiciou Kai HiooU¢ ouvdedepévoug oTaBpolc n amoédoon Tou
dakTuAiou cival 60%;

(y) Tloia Ba civar n amédoon, av ouvdeBolv OAol o1 oTaBuoi kai oTéAvouv TrAdicia pe
PAKOC AUTO TToU UTToAoYioThke aTo epwTthua (B);

[Andavrnon: (a) N > 4, (p) 450 bit, (y) n = 0.429]

18.Z1t0 oxAua ¢aivetar éva diktuo CSMA/CD Ttaxutntac 100 Mbps TToU ouv6£s| 10
utmtoAoyioTéc. H Ttaxutnta diddoong Tou onuaTog ota kaAwdia eivar 2x10%m/s. KdOe
utTtoAoyI0TAG ouvdéeTal oTo hub pe diagopeTikoU phkoug kaAwdio. O H1 pe kaAwdio 15m, o
H2 pe kaAwdio 30m k.o.k. péxpr Tov H10, mou ouvdéetar de kaAwdio 150m.

a) YmoAoyioTe To €AdxIOTO PAKOG TrAdigiou Fmin autoU

Tou OIKTUOU o0t aképaio apiOué byte, worte TO H1 H2 H10
TpwTOKoAA0 CSMA/CD va AsiToupyei owaoTd.

150m
p) Av To dikTUOo peTagépel TAdicia prkoug 100 byte,

a6 Ta omoia Ta 20 byte eivar emkepaAida, moia
gival n péon diéAsuon weéAiung TAnpoyopiag:

v) To hub avrtikaBiorarai amé éva kévrpo kaAwdiwong,
EVW 01 UTTOAOYIOTEC Ttdpdpévouv oTIC idie¢ Béoeic Kal

ouvdéovTtal TAéov oOcipldkd, OTwE oTo oxhua. TTolo

gival To Fmin yi' auté To dikTuo Twv 100Mbps;

d) Ta 1o dikTuo Tou gpwThpartog (y), Tola eivar n péon
O01éAguon weéAignge mAnpogopiag, av n TAnpogopia
XpNoTn oe kdOe TAaiaio eivar 80 byte;

[Ardavrnon: (a) 36 byte, (p) 42.32 Mbps, (y) 186 byte, (3) 12.3 Mbps]

19. Zv1o JdikTUO TOU OXNAHATOG @aiveTal dAKTUAIOG He okuTAANn puBuol peTddoong 8 Mbps mou
ouvdéel B umoAoyioTég. To UAKOG ™e OKUTAANG eivai 3 byte kai n TaxutnTa 8iddoong Tou
ohpato¢ ota kaAwdia civar 2x10°m/s. KdOe umoAoyioTAC améxel amdé To KEVTPO
KaAwdiwong diaQepeTIKA améoTacn, OTTWGS QaiveTdl aTo OXAKA.

(@) Av n kaBuotépnon oc umoAoyioTh eivar 1 bit, va H2 H3
PpeBei n emmAéov kaBuoTépnon (oe didpkeieg bit)
ToU ¢€lodyel o OTAOUOC e€mMOMTNG, WOTE va viveTal
ampOOKOTITA N KUKAOYOpPid TNG OKUTAANG.

(B) O 3akTUAIOC XpnoipoTolei TpwWTOKOAAO RAR Kai tivai
Ppapéwc gopTiopévos. OAa Ta amooTeAAdpeva TrAdioia
éxouv pnkog F = 90 byte amoé ta omoia Ta 8 byte

givar empdpuvon. Tlolo¢ eivai o Héooc KaBapog
puUBUOC pHeTddoong dedopévwy avd aTabuo;

[Ardavrnon: (a) 5 bit, (p) 1.41 Mbps]

20. TlpéKelTal va ouvdeBoUlv 48 umoAoyioTEG, TTou 0 KaBévag Toug peTadidel KaTd péoo 6po
312 makéTta phkoug 1500 byTe TO 5€UT£p0A£1TTO pe 100pAKN TNAspwvikd Celyn oe hub
Taxutnrag 200 Mbps TToio civar 1o usvloro HAKOC KaAwdiou TTou sf,ampaAIZsl auTéC TIC
peTadooeic, av n TaxuTnTa 31adoong Tou CAPATOC oTa KaAwdia givar 2x108m/s;

[Amavtnon: 135.6 m]



