
2017-09-20 2

TSDT14 Signal Theory - Lecture 8

2017-09-20 3

TSDT14 Signal Theory - Lecture 8

2017-09-20 4

TSDT14 Signal Theory - Lecture 8



2017-09-20 5

TSDT14 Signal Theory - Lecture 8

2017-09-20 6

TSDT14 Signal Theory - Lecture 8

[0,2π)

2017-09-20 7

TSDT14 Signal Theory - Lecture 8

2017-09-20 8

TSDT14 Signal Theory - Lecture 8

π



2017-09-20 9

TSDT14 Signal Theory - Lecture 8

2017-09-20 10

TSDT14 Signal Theory - Lecture 8

2017-09-20 11

TSDT14 Signal Theory - Lecture 8

Broadband  very small. Ignore!

We get:

Compare Carson’s rule: Bandwidth is slightly more than 2
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Σ
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nT
x(t) y[n]

θY [θ ] = fs X(θ fs)

fs = 1/T

Y [θ ] = Y [θ + k]
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Time domain:

Frequency domain:

PAM

p(t)
y[n] z(t)

z(t) = y[n] p(t – nT)Σ
n

Z( f ) =  P( f ) Y [ f T ]

1
( )tp

t
T–T

Example:

[ ]ny

t
1–1

t
1–1

( )tz



2017-09-20 21

TSDT14 Signal Theory - Lecture 8

fsW–W

Afs

[ ]θY

θ
11/2–1/2 WT–WT–1

Afs

[ ]TfY

f
fsfs/2–fs/2 W–W–fs

( )fP

f

f
fsfs/2–fs/2 W–W–fs

P(0)Afs
( )fZ

Z( f ) =  P( f ) Y [ f T ]

2017-09-20 22

TSDT14 Signal Theory - Lecture 8

nT
X(t) Y[n] = X(nT)

[ ] ( )( )−=
−

=
m

X

m

XY fmRf
T

m
R

T
R ss

1
θ

θ
θ

[ ] [ ]{ } ( ){ } XY mnTXnYnm === EE

[ ] [ ] [ ]{ } ( ) ( )( ){ } ( )kTrTknXnTXknYnYknnr XY =+=+=+ EE,

τ 

2017-09-20 23

TSDT14 Signal Theory - Lecture 8

nT
X(t) Y[n] = X(nT)

| θ | < 1/2RY[θ ] = fs RX(θ fs)
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PAM
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ACF: ( ) [ ] ( )( )kTppkr
T

r
k

YZ −∗= ττ ~1

Independent of t.

Thus WSS

( ) YZ mP
T

m 0
1

=Mean:

Recall deterministic PAM:
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