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UYARL Bu belge, el yazisi ders notlarindan Clavde (Anthropic) yardimiyla dijitale aktarilmistir.
Yardimcl kaynak olarak hazirlanmistir; hata veya eksik igerebilir. Litfen orijinal notlari ve ders

kaynaklarini esas alin.

NOTICE This document was transcribed from handwritten lecture notes with the help of
Claude (Anthropic). It is meant as a supplementary resource and may contain errors or
omissions. Always check against the original notes and official course material.

T Ornek
x(¢) = 2 sinc(40¢) isareti transfer fonksiyonu H(f) olan bir kanaldan iletilmektedir.

y(t) = 20 sinc(40t — 200) old. gdre,

a) H(F)'yi bulun. Genlik ve faz spektrumlarini giziniz

b) h(£)yi bulun
©) Bu sistem bozulmasizmidir?
x(t) = tsinc?(¢) ise y(¢) =7

d) x(£) = 2sinc(40¢) igin, gikisin enerji spektral yogunlugunu bulun

e) Cikis isaretinin enerjisini bulun.
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y(6) = 20 sinc(40(¢ - 5)) T—%) Vo = - (L) o-i2nfs

= 2 40
A=1/2
Y(H) f —j2nfSs
= 7 = — J£Tt
H(F G 10 ﬂ(4o) e
yine kare darbe gelir
IH(N) Ox(f
10
-20 20 f f
—10nf

b) h(t) = 400sinc(40(¢-5))

©) Bozulmasizdir. (CUnky giris isareti igin) genlik spektrumu sabit, faz spektrumu lineerdir.

x(€) — h(t) —— y(€) = kx(t-¢ty) k=10

IH(OI =k Ox(f) = —2nfty

x(£) = tsinc?(¢)
y(£) =10x(t=5) =10 (£ = S) sinc? (¢t - 5)

d) x(£) = 2sinc(40¢t)

&) = KO = 255 35 )
1 f
<3"(s0)’
&,("
14
+20 20 f

IClavde notu: ikinci satir muhtemelen €y(F) = [H(FAI?Ex(F) = 100 - ﬁ ﬂ(rfo) olmali.
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= Ornek

Bir LTI sistem olarak modellenen kanalin dirti cevabi, A(t) = Sd(¢ — 10) olarak verilmektedir.

a) Bu sistemin Transfer fonksiyonunu bulun. Genlik ve faz spektrumlarini gizin.
Bu sistem bozulmasiz midir? Neden??

b) x(€) = 10 + 10¢ sinc(€) isareti uygulanirsa gikisi nedir

o) x(£) = 20 cos(2000mt) + 10 sin(40007tt) ise x(¢)'nin gig yodunluk fonksiyonunu (power
spectral density) bulun

d) c stkindaki x(¢) igin y(£)'yi ve y(¢)nin GYF’sini bulun.

e) y(t)nin dziliski fonksiyonunu bulun

) y(6)nin gicini hem 8ziliski fonksiyonundan hem de GYFden bulun.

@) h(t)=58(t-10) L5 H(f) = 5e2mOf

H(P) = IH(A] O
H(OI =5  Oul(f) = —2m10f

IH(A)I Ou(f)

—-207nf

Genlik spektrumu sabit, faz spektrumu lineer oldugu igin sistem bozulmasizdir.

b) x(£) =10 + 10¢sinc(¢)
y(t) = kx(t—ty) = Sx(t—10)
= 50 + SO(t - 10) sinc(t — 10)

X(t) - ZX“ ej27‘mfof
n

N

Ry (T) = Z |x, |2 ef2hfoT cos(a) = 3 {e'j“ + e’“}
f
L SH =) Ixal? 5(F— nfo)
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0 x(£) = 20 cos(2m 1000 ¢) + 10 sin(2 2000 ¢)

=10 e—jZTﬂOOOt +10 e}'ZTcTOOOt + E ej27t2000t

X-1 X1 L,_/
x2

_10 —j2m2000t

2j

X_2

Sx(f) = 100 5(F— 1000) + 100 5(F + 1000) + 25 5(F — 2000) + 25 5(f + 2000)

d) y(¢) =5Sx(t-10)
=100 cos (271000 (¢ —10)) + SO sin(271 2000 (¢ — 10))
Sy(f) = IH(OI2Sx(F) = 25 Sx(f) = 2500[5(F - 1000) + §(F + 1000)]
+ 625[5(f— 2000) + §(f + 2000)]

e) Ry(t)=5000cos(2mt1000T) + 1250 cos(2m 2000 T)

f Py = J: <, (D df = 2,(0)
2= s, ar

Py = Ry(0) = 6250

— Ornek
Fourier spektrumu M(f) = TI(f{20) olan mesaj isareti asadida verilen sistemden gegmektedir.
x(6), y1(6), y2(6), y3(€) ve y4(t)’d 2aman ve frekans domaininde ifade ediniz, spektrumlarini
ciziniz.

fe>E8

X'i x2 yapiyor

\ BGF

x(¢€ ¢ | ¢ 4 T £
m(e) Q) O [ kare ] 910 BG.= 48 ﬂ—»(‘yzo ﬁ—»ﬂ 8= 228 a0

alic M= 2f.

cos(2mf.¢t) i 4 cos(4mnf.t)

Modilasyon Demodilasyon
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Y
l | A

Léc-;us“?-m. ;p ?-e/ueg 8 29)

orijinal ¢gizim, s. 3

wo-1(5)
Im(Al

-8 B f
()

— m(t) = 2Bsinc(2B¢t)
= 2Bsinc(2Bt) cos(2mf t)?

(0 = %M(f— £) + %M(H £)
T F=FN LTI Ffe
X(f)=2ﬂ< 28 >+§”< 28 >

IX(A

f.-8

—fe —fc+8 fe—8 & fc+8

y1(6) = X2() = [m(b) cos(2nf£)] >
= 4B sinc?(28t) cos?(2mf,t)
~——

1+cos(2m 2fct)

2
= 282 sinc?(28¢) + 282 sinc? (2Bt) cos(2m 2ft)
— ————
T=28, A=B

B F\ B [(F-2f\ B  [f+2f
YT(F)’BA<2'@>+2A< 28 >+§A< 28 >

2Clavde notu: ikinci satir muhtemelen x(£) = m(t) cos(2mfct) = 28 sinc(28¢) cos(2mft) olmall.
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[Y1(F)l

—2f. - 28 —2f —2fc + 28 2f. — 2B 2f, 2f. + 2B £
—2f. - 2B —2f —2f. + 28 2fc — 2B 2f, 2f. + 2B £
B (f-2f\ B  [f+2f
= + —
720 2/\( 28 ) 2/\( 28 )
yo(€) = 282 sinc? (2Bt) cos(2m 2f.¢) — modile edilmis isaret

y3(t) = 4y5(t) cos(2m 2f¢)

= 882 sinc?(28t) cos?(2m 2f.t)

—_—

%Jr% cos(2m4fct)

= 482 sinc? (28¢) +482 sinc? (28¢) cos(2m 4f.t)
—
1=28, A=28
F F-af; f+ af,
Y3(f) = 2BA( = | + BA +BA
3(0 <2e> ( 28 ) ( 28 )
28
_;;fc ~28 28 4‘fc f
48 a8

[Ya ()l

Yalf) = 2@/\(%@)

ya(t) = 482 sinc?(28t) = m?(¢)

Ornek
reir blyUk tasiyial, gift yan bantl genlik modilasyonu (large carrier double side band
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amplitude mod.) isareti

y(&) = [20 + 2 cos(3000mt) + 10 cos(6000m€)} cos(2m105¢)
w(t)

ile verilmektedir. Modilasyon indeksi u = 0,6dr.

a) y(&)nin spektrumunu bulun ve gizin
b) Tasiyict gicing, yan bantlarin gicini ve verimi bulun
©) Mesayj isareti m(€)'yi bulun.

y(€) = Ac[1+ pmu(b)] cos(2mfct)
y(€) = w(t) cos(2m10°¢)

L ovip = %W(f— 10%) + %W(f+ 105)

W(f) = 20 5(F) + 5(F — 1500) + 5(F + 1500)
+558(F— 3000) + S5(F+ 3000)

Y(f) = 105(F=10°) + 10 5(F + 10°) + %é(f— 101500)
+ %5(“ a4g500) + %5(” 101500) + %6(1‘— 103000)

5 5 5
+ 5 8(F+97000) + = 5(F -~ A7000) + 5 5(F+ 103000)>

10 T

52

112 +

f f f (ktH2)

az ag,5 100 101,5 103

’4‘\ bUylk tasiyici,
tasiyicisi bastirilmis

1. yol
P = 2(10)? = 200 (carrier)
- Ps 26
5\ 2 1\ 2 Verim= —=— = —— = 0,115
PS:4. — +4. = :26 p5+pc 226
2 2
2. yol

y(t) = { \29_/ + 2 cos(2m1500¢) + 10 cos(2t3000¢) | cos(2mf,¢)
tasiyici

yan bantlar

3Clavde notu: %é(f— A8500) terimi eksik gérindyor.

Clavde ile dijitallestirildi - hata igerebilir / Digitised with Claude - may contain errors ?/ 10



[’ Orneb

Analog Haberfegme Uyguloma. 2: (TT kanal, AM ve ¢oklama

9 y(&) = Ac[1+ umu(t)] cos(2mf.e)

\|

1 1
20 {1 + 25 os(2m15008) + - cos(2m 30006)} cos(2m10°t)

m(t) | 10 [i cos(3000m) + ;% cos(6000mt)|

mp 6120

\

% [2 cos(30007E) + 10 cos(6000mt)]

mp M(t)

Two signals mq(¢) and mo(¢) both band limited to S000 Hz, are to be transmitted
simultaneously over a channel by multiplexing scheme shown in figure. The signal at point b
is the multiplexing signal, which now modulates a carrier freq 20ktHz. The modulated signal
at point ¢ is transmitted over a channel.

a) Sketch signal spectra (or spectrum) at points a, b, ¢
b) What must be the bandwidth of the channel.
¢) Design a receiver to recover signals m(€) and mo(£) from the modulated signal at point c.

M (f)
My (f)
A
-5000 5000 i -5000 5000 i
Multiplexing
ms ()
xp(€) xe(€)
2 x)
© ; ® -
Xa(t) 2 cos(40000mt)
/X\ a
NG
2 cos(20000mt)

Xa(t) = 2my () cos(2m10k £)
XalF) = Mo (F=10k) + My (F + 10k)

N NP ANEE g

-15 -10 -5 S 10 15

Claude ile dijitallestirildi + hata igerebilir / Digitised with Claude + may contain errors 8/ 170



Analog Haberfegme Uyguloma. 2: (TT kanal, AM ve ¢oklama

xp(6) = m1(t) + xa(€) = my(€) + 2mo(¢) cos(2m 10k )
Xp(F) = My(F) + M5 (F=10k) + Mo (f + 10k)
IXp (M)
<« simetrigi
f (kHz)
xc(t) = 2x,,(t) cos(2m 20k ¢)
Xc(F) = X, (f = 20k) + X, (F + 20k)
S 10 15 20 25 30
o) B.G. channel = 30 kHz
demodilasyon AGF
B.G.: SkHz ()
xe(6) &—
cos(2m 20kHz2) 2 AGF
N
\% B.G.: SkHz h2(6)
cos(2m10k ¢)
x4 (6) = xc(€) cos(2m 20k ¢)
Xy(F) = %Xc(f— 20k) + %xc(n 20k)
KdlCe) 44 €
- _-7}'7“ ('}
ALVOANA. A VYA Al ||
orijinal gizim, s. 8

xe(€) = xy(t) cos(2m10k ¢)

X = %Xd(f— 10K) + %xd(m 106)
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