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The same frequency:

( ) ( ) { } ( )tItfTt Tt<£×= 0c0 2cos2 pf

( ) ( ) { } ( )tItfTt Tt<£×= 0c1 2sin2 pf

Orthogonality:

( ) ( ) ( )�=
T

dttt
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T 0

c4sin
1
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T
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T
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T 0
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2 2cos

2
p

Normality:
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dtt
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Demand

positive integer.Tfc2
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Different frequencies:

( ) ( ) { } ( )tItfTt Tt<£×= 000 2cos2 pf

( ) ( ) { } ( )tItfTt Tt<£×= 011 2cos2 pf

Orthogonality:

( ) ( ) ( )�=
T

dttt
0

1010, ffff ( ) ( )�=
T

dttftf
T 0

10 2cos2cos
2

pp

( )( ) ( )( )( )� -++=
T

dttfftff
T 0

1010 2cos2cos
1

pp

Demand

Different positive integers.
Tf02 and Tf12

�

( )( )� +=
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j dttf
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4cos1
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T
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2 2cos
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Normality:
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ChannelSender ReceiverSource Destination

Noise

Channel
Vector 
sender

Vector 
detector

Source DestinationModulator
De-

modulator

Noise

Vector channel
Vector 
sender

Vector 
detector

Source Destination

Vector noise
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ChannelModulator
De-

modulator

Noise

Projections:

Do this!

Signals are 
projected on 

basis functions
Noise is 

projected on 
basis functions
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A filter with impulse response hj(t) = f j(T – t) is matched to f j(t). 

Example: Usage (f j� hj)(t):

T 2T

Maximum at t = T.

Orthogonal signal f i(t):

Zero at t = T.

T 2T

T

f j(t)
hj(t)

Then (f i� hj)(t):

(f i(t),f j(t)) = 0 
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ChannelModulator
De-

modulator

Noise

Do this!

Filter: Matched to 

Output:

Sample at t = T : And this!
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