EPTAXIA XTO MAGHMA WHPIAKHX
EINEEEPTAZIAY. XHMATQN

1 Ewayowyn

BOeepriote 10 OTOKEWOEG TNAETTIKOIVAOVIAKO OUCTHHA TOU TIAPAKAT® XXNHATogG,
ATIOTEAOUEVO ATIO £vav TIOUTIO, £va SEKTN KAl TO KAVAAl petadoong.

Xn n at
Y MWA Ya(t)

Tn

... 0 TOTOC THYE ... »  Kwdikotroinan m

T Y >{ ¥, (t
... 0 TOTéG THAYE ... ( <—— ATTOKWJIKOTTOINGN |« n DIATpapIcHa Yn Yo ©

&g = A

Zxfpa 1: Zxnpatuko Atdypappa ototxelwdoug TrAermkovoviakou Zuothpatog.

Z10X0G6 £ivat eivat ) tTautoxpovr PeTtadoor) amno tov IOPno oto HEKT), EVOG ONIATOS
Baowxng {ovng! (yia mapddstypa fxou 1) e1kévag), Kadmg Kat PNvupAtov o Hoper)
repévou. IMoAU yvaotd napadeiypata mou Pacidoviat oe autnv v 16€a eivatl n
uninpeoia teletext ota avaloyikd cuotpata tmiedpaong Kat 10 IPOTOKoAAo RDS
(Radio Data System) otn padiogpavia.

V'Eva onfjpa xapaxtnpietal og ofjppa Bacikrg {Gvng £Gv To GUXVOTIKG MEPIEXOHEVO TOU MEPIOPile-
tat oe éva Sdotpa g popeng [0, fis].



2 YnoOioeirg - [Tapadoxég

[Mapolo mou éva tétoto ouotnpa Ya propouoe va eivat €§ 0AOKANPOU avaAoyiko,
edw 9a e§etdooupe Vv MEPIMIEON OIOU 1] EMESEPYACIA OTOV TTOUITO KAl TO0 HEKTN
yivetat “"yngakd”, mou onpaivet ott ot povadeg auteg eivat epodiaopéveg pe Metat-
porieig Avadoyikou os Wngpiako (MAW) kat Wneiakou oe Avadoyiko (MWA), kaBag
KAl pe yn@plakoug ernegepyactég Kat pvhaun. EmmAéov, yia Adyoug artdoroinong
9a kavoupe v napadoxn ot ot MAW €xouv aneipn akpibeia (6ev yivetar kBAv-
TIo01 Katd m detypatodnyia) kat ot MWPA emtuyxdvouv téAela avaKAaTtaoKeUr) ToU
avaloyikou ofpatog. Tédog, dewpoupe o n petadoon yiverat ot Baoikn {Ovn
(yia mapadetypa péow evog KaAmdiou) Kat 0Tt 0 CUYXPOVIOHOG PETady MOPIoU Kat
b6éxktn eivar téAetog.

3 Auwatunwon IIpoB6Anpatog

Ag doupe tpa ouvorttika 11§ Baocikég Asttoupyieg Tou ouotrpatos. Katapyxrv o
rioprog, Séxetat oty £10086 tou éva orpa Baoikig {Ovng T, (t) xat pia akoAoubia
XAPAKINP®V, Ol OTI0101 avarapiotavial Yndpakd cupdeva Pe KAo10 YVoTo ITpo-
tuno, 1.X. 1o npoturio ASCIIL. To avadoyiko onpa detypatoAnrieital pe ouxvotnta
fs ©OTe va mporUYel 10 YnPlako onpa , = r4(nTs), evod n minpopopia Keipe-
VOU K®OIKOTIOEITAL O €va Onpa T,, TO0 OToio €ival KatdAAndo yia petddoon otn
Baowkn {ovn. H unépbeon twv §vo onpdtev, ¥, = =, + 7, odnyeitat oty vnopova-
8a MWA yla avakataokeur Katl 10 avaloyiko onpa Y, (1) exnépnetal oto kavait
petadoong. O Héktng pe ) oglpd ToU, detypatoAnriiet To onpa mou AapBavetl Kat
ene§epyadetal 10 PnPlako ofjjd Iou MPOKUITIEL PE OKOIO TNV AVAKINOo TV §U0
EEXOPIOTOV ONUATOV artd ta oroia arotedeitat. i ouveéXela arodlapopPp®vel T0
onpa ketpévou kat odnyet to onpa Paocikng {wvng Kat 1o KeiPeEVO OTlg aviiotolXeg
povdadeg avanapaywyng (yia mapaderypa nyxeio kat 00ovn, avtiotorxa).

Epotnpa 1.'0nwg yivetat avilAnIto, Pgid oNPaviKy aro@aoct) rmou MPEIeEL va An-
@BOel Katd 10 0XeH1AONO TOU CUCTNIATOG, AdOPA OTOV TPOTIO HE ToV o1toio Sa yivetat
1 K@O1KOTTOIN O TOU KEWEVOU, €101 WOTe 010 HEKTH va ivatl Suvatog o S1axwplopog
10U onpatog Paocikng {Ovng armo 10 onpa KeEVouU.

1l.a Edav Sewprjooupe 011 10 ouotnpud pag eival mAfpwg avaloyiko, motd ouvOnKr
MPETIEL VA 1KAVOTIO0UV Ta OHHatd X, (t) xat 7,(t), £tot @ote va eival duvary
1 avaktnon kabevdg and autd anod v unEpBeot) oug Yo (1) = 24 (t) + T4 (1)

)
1.8 Me 1010V TpOT1I0 PIopel va yivel 1ote 0 H1aX®Poog ToUg;

1.y 'Eow Ot ) péyiotn ouxvotnta tou onpatog Baocikng {ovng eivat n fi;. Edv oto
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Yneako ovotnpa ermAéioupe g ouxvotnta detypatoAnwiag v fs = 2f,
Sratpeitat n mAnpogopia tou z,(t) and to z, ;

1.8 Mnopei oe autrv v TePInMIOOonN va emieuxBel 0 H1aX®PI0NOG TOV CNUAT®V Ty,
Katl 7, ano wmyv unépbeon toug Y, = T, + T, ; AlT0Aoyrote availutika v
anavinor oag.

4 H Kwdwkonoinon tou Keipévou

210 unoBetikd cuotnua rou egetaloupe, yia 1 dnpioupyia tou onpatog rnou Sa
@épel v mAnpogopia repévou, Sa akoAoubrjocoupe v npoogyyon g BFSK
(Binary Frequency-Shift Keying) diapopgwong, oupdpova pe v oroia n Hetd-
b6oon ng Suabikrg mMAnpoopiag smruyxdaveral pe Xprnon 6Uo0 amle®v NEItovev pe
ouxvotnteg fo kat f1 = fo + Af. Zuykekpipéva, 1o Aoyiko 0 kat to Aoyiko 1
avarapiotavial arno Tig KUPATOPoppES

[2E,
— <t <
ot = T cos(2m fit), 0_15_Tb7 =01, M

0, aAdoy

orou &, eival n) evépyela tou onpartog ava bit kat 7}, sivat n xpovikn Sidpkeia tou
bit. Zv nepintwon mou f; > T%, Kkat n Swagopd Af = f1 — fo eivar moAdarnddoia
wou 1/27T,, tote ta ofjpata ¢p(t) rat ¢ (t) propei va Sewpndet ot eivat opboyovia,
dnAadn

To Ep, 1=
<¢i¢;>= | dlt)g()dt=q 7 2)
’ 0 ’ 07 t # J-
Edav topa 9édoupe va oteidoupe pla akodoubia amé bit, by, by, b, ..., byr—1, 1

KUPATOPop®r) IOV napdyetal anod ) Siapoppeon g eKPpaletal ®§ akoAoubwg :

M-1
Talt) = by, (t —mT)). 3)
m=0

210 ynPplako ouotnpd pag, £av urobBEécoupe OTl KAOe XapaKtrpag TOU KEPEVOU
bivetat oe popor) ASCII, 6nAadr) avanapiotatat aro évav 8 - yrigto (Jn npoonuac-
Hévo) duadiko aplBpo, kat edv Houpe o Keljaevo oav pia akodouBia bit prikoug
M, 1o1e N KOS1KOMOINOoN Tou Kelpévou otov rmopurto Sa diveral and 10 mapaKAT®
ofjpa 81akp1toy Xpdvou, TO OIoio TPOKUITEl and 1 detypatoAnyia® tou orjpatog

2Znpedvetatl 4Tt 1o ofjpa T, apdyetal Ynelaxkd, dnAadn ta Seiypatd 1ou dev MPOKUITIOUV ard
10 TIEPACHA TOU OTHATOg T4 (t) néow evog MAW, aAdd and tov apldpnuko UMoAoy1opo ToV TIHOY
10U Tedeutalou TG Xpovikeg otypég nls.



To(t):

M-—1
Tw= Y &, (nTo—mT}), n=0,1,... ,M—=—1 4)
m=0

Me dAAa Aoyia, kGOe bit ou mpénet va otadet, avuotolyi¢etat oe T, /T Seiypata
ITOU TIPOEPXOoVTal amo v ¢ (t) 1 mv ¢y (1) avddoya pe v tpn tou bit. Tto ZxApa
2 @aivetal n pop@r) tou ofjpatog autou eav ermdédoupe fo = 10Hz, f; = 20 Hz,
fs = 100 Hz, T, = 0.2 sec ka1 n akoAoubia twv bit ou Yédoupe va oteidoupe eivat
nl, 0, 1.

- —o— - -
- -0~ -

sec

Zxnpa 2:

Ag doupe twpa éva mapadelypa yia 1 OUVOAIKI) Agttoupyia tou roprnou. ‘Eot-
® Aorov ot 10 ofpa Baocikng {ovng sivatl éva onua opdiag diapkelag te0o0AP®V
deutepoAéntov mMou mPopxeTal anod Vv ekpopd v ALgewv love, joy, hope aro
karnotov opldntr). 'Eote emiong ot to keipevo mou mpérnet va otaldet eivat 1o ai-
@apOunuko mou oxnuarti¢etat anod tug i6ieg Aggelg. Emdéyoviag f, = 40 KHz,
fo = 11 KHz, f; = 13KHz, T, = 0.025sec, kat akoAoubwviag v napandve o1-
adikaoia, 10 ofpa Y, MOU MAPAYEIAL ATIO TOV TIOUTIO @aiveral oto Zxnpa 3.

Epotnpa 2. Asttoupyieg TOU IOPIou.

2.a Ipayrte ) ouvaptnon transmitter.mn onoia Ya e§opoidvet ) Asttoupyia
TOU TOUIIOU ToU ouotrpatog oto mepiBadldov tng MATLAB. H ouvaptnon
autr) 9a déxetal oav €icodo eva (6rakpitou Xpovou) orjpa Paocikrg {wvng, Eva

aApap1Opnuko, ) ouxvotnta detypatoAnyiag fs KaBOG Kat Tig mapap€rpoug
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FEC

Zxnpa 3:

fo, f1 ka1 T, tng BFSK 81apoppwong kat 9a napayet oty €5060 1o ofjpa y,.
Ynodeiln: Eneidr) ta pnkn mwv akodoubwv z,, Kat 7, mpénet va eivat idia,
(PPOVTioTE MOTE 1] OUVAPTNOT 0ag £ite va enavadapBavel kanoov 161k6 ASCII
xapaxktpa® oto téAog tou Kerpévou (edv n 7, eival pikpdtepn) 1) undevikd
oty T,.

2.8 To apyeio speech.mat rou oag &ivetat, mepiExel onpa opdiag detypatodn-
mtnuévo pe ouyvomta fy = 48K Hz. YmoBéote ot srubupovpe va exkrte-
HPyoupe 1o onpa autod padi pe wm @pdon ‘I will never cheat again during the
exams'. EruAé€te kataAAnAeg mapap€rpoug dapoppmong yia ) dnuioupyia
TOU ONPatog 7, KAl oXed1dote 10 onpa ¥, Mou mapdyel 0 IoPIog, Kabwng rat
10 Alakp1td Metaoxnpatiopo Fourier tou onjpatog.

2.y EnavalddBete 10 Epadtnpa 2.8 xpnotpornowwviag éva onpa Paoctkng {ovng g
eImMAoOyYNg 0ag.

5 H Anorwdikonoinon tou Keypévou oe Avadoyiko
ATy

Ag apyxiocoupe avamtuoooviag €va Pabnpatiko poviedo yia 1o onpa oty €icodo
10U 6éKtn tou Zynuatog 1, maipvoviag umoyn pag Otl 0 MOPMOS OTEAVEL POVO

3Kdvoupne 1 oupBaon Ot 0 Xapakifpag autdg Se 9a eppaviletal oTo oGPa 10U KEIHEVOU TTOU
nipénet va otadel. ‘Eva nmapddetypa eivat o xapaktmpag NUL, (Null character) o ortoiog k@8ikorotei-
tat pe tov apipo O oto ASCIL.



Vv Ynlaxr) mAnpodopia (KeiPevo) Xpnotponoiwviag td orpata ouveXoug Xpovou
dm(t), m =0, 1 xpovikng d1dpkeiag T, kabéva 6mwg ndn avagpépape.
To kavdaAt petadoong unobetoupe ot urtoBabiidel To onpa rPOoBETOVIag AEUKO

T'kaouowavé 96puBo N(0,0?). Emopéveg 10 onpa to omoio @Bdvel otov 84Ktn
propel va erkPppactel G aKoAoU0rG :

r(t) = om(t) +w(t), 0 <t <Tp,m=0, 1

orou w(t) pia vAdoroinon tou Aeukou JopuBou.

To mpdBAnpa to omoio mpémnet va AVooupE Topa, eivat n oxediaon evog amodi-
aApopPPeIIL).

5.1 Anodiapoppwtiig Baciopévog otnv ZuoxEtion

Ag urnoB¢ocoupe ot 9édoupe va oxedidooupe éva Séktn o oroiog Sa aroouvOEtet
10 ofjpa rou r(t) mou Séxetat otnv £i0060 tou oe Sravuopata dvo dractacewv. Me
aAAa Aoyia, 1o ofjpa kat o 9opuBog arnoouviiBevial g £vag Ypap Ko cuviuaopog
TV 0pBOKAVOVIKGVY ouvaptioeov Baong {é,(t), m = 0, 1}. Ag unoBécoupe
EMITAL0V OTL O1 MAPAIIAVE OUVAPTNOoES BAong, meptypddouv 10 “XOpo onpatog’,
€101 wote KABe éva arod ta petadidopeva ofjpata ou ouvodou ¢, (t), m = 0, 1}
propet va avanapaoctabel og ypappikog ouvbuaopog tov ouvaptoe®v Baong.

Ag unobéooupe tOpa 6t 1o onpa r(t) mepvdsl péoa and and pia tpansla
(mapdAAnAn ouctoiyia) PiATpeV KAOBe KAAS0G TG omoiag urtoAoyidel ouolaoTiKa TV
PoBoAT} TOU ONHATOG TIAVR OTIg ouvapthoelg Baong {é,,(t), m = 0, 1}. Enopéveg
€Xoulie OTL:

= /0 b r(t)gi(t)dt = /o b(¢m(t) +w(t)@i(t)dt = sy +wy, 1=0, 1 (5)

ortou

Ty

Sml = gbm(t)él(t)dtv [ = 0, 1
0

Ty -
w; = / w(t)(bl(t)dt, = 07 1.
0
To ofjpa propoupe tTOPA va 1o IAPaotr)coupe pe To diavuopa:
Sm = [SmO Sml}t (6)

KAl Ol TIHEG TV OTOLXEI®V TOU MAPArave §1avUopatog MmePTEVOULIE va e§apTmvIal
arno 1o 1o1o amno ta 6Uo ofjpata £xel artootaddet anod tov opro. Eivat eukodo va
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XAPAKTNPIO0UHE TIG TUXAieg HETABANTEG W) TTOU IPOKUITIOUV £§attiag tng rapouoi-
ag tou Aeuxkou Sopubou.

LV paypatkoa, Propoue va ekppacoupe to onpa r(t),0 < t < T, og

r(t) = Z Smi(t) + szdgl(t) + w(t)

orou 1o ofjpa SopuBou w(t), opietat ano v akoédoubn oxéon:

(1) = w(t) = 3 widi(t) + ().

Epotnpa 3. Avaloyikr] Artok®Sikornoinor.

3.a Anodeigte ou 0 onpa JopuvBou w(t) eival pia Tkaouolavy Sadikacia xkat
urtodoyliote v péon Tpn g Kabwg kat tv diaomopd ng.

3.8 Ti akpBug naplotdvel 1 napandave diadikaoia;

3.y Armodeigte ot ta SopuBndn otoryeia wy, [ = 0, 1 eivar F'kaouolavég tuyaieg
petaBAntég KAl UOAOYIOoTE TG avayKaieg OTATIOTIKEG TOUG.

3.8 YmoAoyiote T1G £1EPOOUCYKETIOELS TOUG KAl H1ATUNMOTE TA OUPIEPAOHATA 0aAG.
3.e Xapaktnpiote ta ookeia 1, [ =0, 1.

3.0t Xpnowyomnooviag 11§ Araviroelg oag oTd IApArdve EpWINHatd, Urtoloyiote
v deopeupévn ano kowvou PDF

fe(x[sm), (7)
v uxaiev petaBAntov r = [ry ).
3.3 Arobeitte 61 n Sadikaoia w(t) xkatoiry, [ = 0, 1 eival otatnoukd ave§aptneg.

3.n Ilpoteivete kavova anodaong yia to rotd bit €xet oteidel o opnog o oroiog
9a Baoietat ota orokeia r;, [ =0, 1.



6 H Anorwdikonoinon tou Keipévou os Wnopraro
ARty

Ag eotidooupe twpa TV IPOCOXY pag otn oxediaon evog anodiapopPpatr) Yynet-
akou 6éktn. 'Onwg £xel 1dn avadepbel, 1 nmpwtn Asttoupyia tou 8k eivar 1)
d1aoraon tou AapBavopevou ofjpatog ¥, otd onpaAtda I, Kat 7,, €K T@V OIoi®V TO
PWTO €ival n cupBoAr tou onuatog Bacikng {Hvng Kat 1o deUtepo 1 cUPBOAT TOoU
kepévou. To ofjpa 7, 9a arotedeitat and prdok pnkoug 1;,/7Ts derypateov, KGOe
€va aro ta oroia Kedikoroiel éva bit amoéd trv akoAouBia mmou £€xel oteiAetl o TIOP-
mog. X210 HEKr twpa mpérnet va akoAoubnBet n avtiotpogn dradikaoia, SnAadn yua
KaBe prdok nou €xet AngOei, va anodaoiotet oo bit €xel otalel anod tov mopro.
'Evag tpormog yia va yiver autd eival n dadikaocia ovpupoung arodauoppwong, n
oroia Baoiletat oy 1816tta g opboyevidtntag v ¢o(t) kat ¢1(t) kat ©g ek
Toutou arnoteldel e101Kn nepimworn g dadikaoiag anodlapopPwong mou eidape
otnv mponyoupevn napdaypago. Baoiwkn mpolnobeon yia va epappootel auvtr n
TEXVIKT] €lval ta AapBavopeva PImAoK Kat o1 akoAouBieg fAong tou Xwpou onpatog,
TTOU UITOPEl va TIPOKUYOoUV ario I HelypatoAnyia T@V aviiotolX®v ouvaptroe®V
Baong mou eidape napandve, va eivat cuppaoikd. Me dAAa Aoyia, Sa mpénet 1
OTI01a PETATOTNOT (PAoNS Upiotatal To ofjpa 7, o€ oXEoT HE T0 T, vad €ival yveotr,
€101 MOTE va PIopet va avuiotabiotei oto 6€Ktr.

Epotnpa 4. Asttoupyieg tou Wneplakou Aéxtn.

4.a Edv o oxeblaopodg 1ou roprou €xel yivel onotd, tote Sa mpénet ta ofpata
Kat 7, va dayxwpidovial péow karolag Sadikaoiag @dtpapiopartog. Ilpo-
Tetvete pa t€rola Stadikaoia ene§nywviag avaAutika TG ETMAOYES 0AG.

4.6 Oswpwvtag ot 1o KavaAl petadoong eivat 1d6aviko kat apa ¥, = Yn, 1 LOvad1kn
aAdoiwon @daong rmou udiotatal to ofjpa 7, O OXEOoT HE 10 T,, UTEIOEPXETAL
Katd m dadikaocia avaxkinong tou ano 1w y,. Edv énpene o 6éking oag va
aKOAOUBET TNV IIPOCEYY10T NG CUPP®VNG Arodlapoppwong, Tt idoug pidtpa
Sa xpnowponolovoate Kat yati;

4.y Ilpoteivete tpomno anodiapdpPpmong Tou onpatog Ketpévou nou da Baocidetat
oe @uAtpapilopa. Me mo1ov 1porno AapBavel o 6EKIng oag v anopaorn yia 1o
o106 bit €xel otalet;

4.8 Tpayte pua ouvdptnon receiver.m, n onoia Sa e§opoimdvel TG Asttoupyieg
TOU TTOPIToU, AapBavovtag Uroyn tig ermAoyEG mou €XETE KAVEL OTd IIPOYO0U-
peva gpeotuata. H ouvaptnon auty 9a 6éxetat oav eicodo to onpa 4,,
ouxvotnta detypatoAnyiag f, kabwg kat tig apapérpoug fo, f1 kat T, ing
BFSK 6iapoppwong kat 9a napayet oty €§060 10 onpa Baokng {ovng T,
Kal T0 KEIPEVO TTOU €XE1 OTAAEL Ao TO TTOUTITO.
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4.t To apyxeio mixed.mat riepiexet tnv unépOeon evog orpatog opAiag mapapop-
POUIEVO ATIO TOVIKO 90pubo (Eva nuitovo) Kal Kedikomoinpévo Keijevo (61-
apoppepévo pe BFSK). I'a to ofpa autd yvepidete t ouxvotnta deryvpa-
toAnyiag kat v diapkela tou bit (o1 Tipég repiExoviat oto apxeio). Erneep-
yaoteite 10 onpa KatdAAnda oote va akoUoete 10 ofjpa opdiag kat va Bpeite
10 KEIPEVO TIOU TEPIEXETE OE AUTO.

4.0t YrioBéote OT1 T0 KAVAAl €104yel TUXAia PETatomnion @Aaong o Kabe PmAoK tou
onpatog 7, *. Oa ennpeactei n anotedecpaTKOTNTA TOU SEKTN TMOU EXeTe
oxebraoet; EmBeBaiwote tnv anavinon oag pe ) Bor)bsia eopoimoenmv.

4.3 Yriob£toupie topa Ot 10 KavaAl rpoobetet oto onpa Aeuko I'kaouowavo (Gaussian)
96puBo e péon Ty 0 kat dracTopd o2, Txeb1aoTe ia KAUMUAn mou divet
10 11000010 AavBaopévav anopaocsrv (1] aAAdiwg Bit Error Rate 1) BER )oto
OéKtn, yia tpég tou Adyou 1oxUog onpatog rpog Sopubo (Signal to Noise
Ratio 1] SNR) am6 -2dB ¢wg 5dB, pe Brjpa 0.5. H tipn tou SNR oe kAipaka
dB &ivetal amod v maparAatn oxXEon :

P
SNR(y,w) = 10logy, (a_2y> ) (8)

w

orou P, = % 27]:[:_01 yg etval n péon 10XUg ToU ONPatog.

Ynodeién: Ta ) Snpoupyia tng KaprmuAng epyaocteite g €§ng: EmAédte
éva onpua Paoikng {wvng Kat éva Keipevo kat Snuioupynote 1o onpa 4,. la
KABe tpr) tou SNR, urnoloyiote v Tpr) mou mpénet va €xet n daoropd
tou YopuBou (1 10XUG TOU ONpATOg MAPAPEVeEL otabepr)) Katl Ot OUVEXELWD
dnuoupynote éva peyddo apOpo (.. 1000) and akoloubieg SopuBou pe
auty N 61a0TIopd, XPNOIHOoldvVIag KatdAAnda ) ouvdptnon randn® tng
MATLAB. Tha kdBe akodoubia w, pe deitypata SopuBou, dnuioupyrote 10
APAPoPPOUEVO ofpa ¥, = ¥y, + w, (01 akoAoubieg mpémnetl va €xouv 610
HNKoG). AMOK®MOIKOIIO|0TE Ta OHATdA TTOU IIPOKUIITOUV OTO0 OEKTN KAl UTT-
oloyiote yla 10 kKaBéva 10 1ocootd twv bit mou anokwdikorow)Onkav £o-
@aApéva. O peocog 6pog AUTWV TV PETpros®Vv da eival ) ektipnon tou BER
yla I OUYKEKPIPEVE T tou SNR.

Ynodeifelg yra to MATLAB:

4Auté ropei va eopo1wei mpoodétoviag e€apxrg Tuxaia @Aocr ota PIMAOK IOU GTEAVEL O TTOH-
nog. Ta ) dnpioupyia tuxatag eaong oto dwdotpa (0, 27), Xprowponotjote pe KatdAAnio tpomno
) ouvdaptnor rand ng MATLAB.

SH ouvdaptnon autr emotpépet deiypata Mkaouoiavoy SopuBou pe péon tipn 0 kat diacmopd
1. Twa va AdBetat deiypata pe Sraomopa aﬁ, (mpooeyylotikd), 9a mpérnet n £€§06og tng randn va
nioAAarndaotaotei pe KatdAAnAn otaBepa. YrievOunidetat 6t eav ) Staomopd g tuxaiag petaBAntng

X 1ooUtat pe 03, 1te 1 Sraomopd g Y = aX 1w0ovtat pe a?o3,.
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a. Ia va AdBete v aplOpunukn avarapdotaocn €vog xapaktrpa ot MATLAB
Xpnowornotnote ) ouvaptnon uint 8. I'a mapddetypa, uint8('a’) — 97.

B. T'a va AdBete évav xapaktiipa amno v aplOpniiky avanapdctact] ToU Xpnot-
portowote ) ouvdptnon char. I'a mapadetypa, char(65) — A.

Y. [Na v kedwkornoinon Kat arnokmd1konoinon tou Ketpévou pnopet va oag gavouv
Xpnoweg ot ouvaptoelg (.. bitand@.5)— 1) kat bitshift (m.x.
bitshift(7.-1)— 3).

6. 'a v avanapaywyn tewv onpdiov opidiag XPnotporou)ote 1) oUvaptnon)
sound, 6ivovtag cav opiopata 1o onpa Kat I ouyvotnta depatoAnyiag
TOU.

e. 'a ) oxebiaon tov piAtpev propeite va xpnowponor)oete 1o epyaldeio fdatool
g MATLAB (1pé€te ot ypappn esviodeov fdatool). Emiong, yia to Q-
TPAPIONA TV ONPATOV XP1OIHOIIoote T ouvdptnon filter.

ot. [a va pnopéoete va xpnoarnoroste dedopéva mmou eival anoBnkeupéva oe
.mat apyxeia, 9a npénet mpata va ta “poptwoete” oto [lepBadlov Epyaoiag
(Workspace) ing MATLAB pe v eviodny load, akodouBoupevr amo to
ovopa tou apyeiou. Tpéxoviag otn ypappn eviodov whos, Sa pmnopéoete
va deite To1€g petaBAnteg £xouv poptbel. Opoing, yia va omnoste Sedopéva
0oe KATO10 .mat apxeio, XpPNOIHOIIOWOTE TV EVIOAL save, akoAouboupevn
arno to 6vopd ToU apXElou Katl 11§ PETaBANTEG TTIOU OWLETE.
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