MANEIIIEZTHMIO GEXXAAIAX

TMHMA MHX. H'Y THAEIIIKOINQNIQN KAT AIKTYQN
YH®IAKEX ENNIKOINQNIEX

Eapwé g&apnvo 2010

Awdokmv: Tlopdavns Kovtoomoviog

3"ZEIPA AXKHXEQN
EneCepyoacio Qopopov pe @iktpa, Asrypoatoinyio, Kpavromoinon

IMPOBAHMA 1 [Aéyog Zfjpatog mpog O@6pufo]

The received signal r (¢} = 5 {r) + n () in a communication system is passed
through an ideal LPF wiith bandwidth W and unity gain. The signal component
5{#) has a power-speciral density

Fy

Sifi= —2
w 1+ (f/B)

where B is the 3-dB bandwidth. The noise component n(r) has 2 power-spectre]
density My/2 for all frequencies. Determine and plot the SNR a5 & function of the
ratic W/E. What is the filter bandwidth W that yiclds a maximum SNR?

[Enp: 0 gvpog {dvng 3-dB &ivor avth 1 Typn tov €0povg Ldvng B yia v omoia S(B) = S(0)/2. Aev
xpelaleTol g opiopog oty doknon]. Oswpeiote 10 mg otabepd. ]

IMPOBAHMA 2 [Avaroyikn Atopdpeoon AM pe 06pvpo]

A sinusoidal message signal whose frequency is less than 1000 Hz, q:ndmf[ams
the carrer cft) = 107 cos 2w f. The modulation scheme is conventional AM
and the modulation index is .3, The channel noise 13 additive wh“.m with powers
spectral density of 2 = 107" W/Hz. At the receiver, the signal is processed as
shown in Figare P-3.5(a). The frequency response af the bendpass noise-limiting
filter i= showmn in Figure P-3.5(h).
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Figure P-5.5

1. Find ike signal power and the noise power at the cutput of the noise-limiting
filter.
2. Find dhe cutput SHNE.
[Enp: Qg “Conventional” avagépetot 1 dapopewon démov u(t) = [1+a m(t)] c(t), dmov c(t) To pépov,
m(t) To oo pnvopatog (message signal) mov dtapopedveToL Kot a 0 deiktng Stapdpe®ong.]



MIPOBAHMA 3 [Astypotoinyiao]

(a) Ma éva BaBunepatd onua pe evpog lwvng 6000Hz, molwa eival n eAdxlotn ouxvotnTa
SelypotoAnyiag yla TEAEla OVOKATAOKEUH TOU OHATOC;

(B) Néoa delypata amattovvtal va amobnkelooupe yia 1 wpa SLAPKELD TOU TTAPATIAVW CHUATOG;

(y) Nowa n ghdylotn amattovpevn cuxvotnta SetypoatoAnyiag av pla {wvn acdaleiag (guard band)
2000Hz amoatteital;

(8) Bpeite tnv eldaxiotn amattolpevn cuxvotnta detypatoAndiog kat tnv TR tou K ya téAela
OVOKOATOLOKEUT TOU ONUATOC, oV TO PIATPO aVAKOATAOKEUNG EXEL TNV AKOAOUBN amOKPLON cuXVOTNTAG:

K, If] < 7000
H(F) =Kk — kLT 7000 < |f] < 10000 |
0, else

IMPOBAHMA 4 [KBavrtomoinon pe I'kaovoravi) any]

The source X(r) is a stationary (Gaussian source with mean zero and power-speciral
density

(2 100 Hz
5,(f) = {U [ fl=

otherarise
The source is sampled at the Nyquist rate, and each sample is quantized using the 8-level
quantizer shown in Figure 6.10 with gy = — @0, a2 = = 40, ga = — 20, @y =0, as =20,

ag=40, 31 = 60, and #; = =70, = -5, Bo= =30 5 = -10, s = 10,
Eg = 30, &7 = 50, 23 ="T0. What is the resulting distortion and rate?
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IMPOBAHMA 5 [KBavtomoinon]

MLla tnyn mapAayeL MPAYUOTIKEG TIUEG UE OpoLloOpopdn Katavoun petalu [0,A], pe A>0. O kavévag
kBavtomnoinong mou akolouBeital eival wg e€AG. OL oTabueg KBAvToNG sival Xy = %(Zk — 1Al avn

napayopevn tun x €[(k — 14, k4], ywak =1,..,4/4

Bpeite To H€TO TETPAYWVLKO 0dAAUQ TNE KBavTomoinong oa cuvaptnon Twv A, A.



