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The same frequency:

folt)= \/%COS(ZP )™ foeicry (t) Demand
£,(t)= \/g sin(20 f4) ¥ g (t) 2fT positive integer.
Orthogonality:
T 2 T 1 T n
(Fouf)= F,o(t)A(t)dt = = cod2p f.t)sin(2p f.t)dt = - sin(4p f t)dt =0

0 0 0
Normality:
T 27 17 1
Ifo = 7o(t)dt== cos(2p ft)dt== (1+cod4p f.t))dt == 3T =1
0 T 0 T 0 t T
T T T
Ir= r2(t)dt = 2 sin?(2p f.t)dt = 1 (L- coddp £.t))dt £ Lo =1
0 T 0 T 0 T
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Different frequencies:

folt)= \/% cog2p ft) ¥ jgeicn (t) Demand

2f,T and 21T
£,(t)= \/% cog2p ft)X e (t) Different positive integers.
Orthogonality:
T T
(7o r)= £o(t)(0)dt =TE cod2p fit)cod2p fit)dt
0

0

(cod20(f, + £.))+cod2p(f, - £)))dt =0

_17

_?0
Normality:

T T T

"fj || = ijz(t)dt :$OCO§(2,U fjt)dt :Tl (1+ 005(4,0 fjt))dt L%XT =1

0
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T
X;=(X,9;)= | X(t)o;(t)dt
$ j O/ j

Noise
A S(t) X(t) A
Source Sender Channel Receiver Destination
Noise
A S S(t) X(t) X A
Source  [—> vector | * | Modulator Channel 2L | —| Vector |7 Destination
sender modulator detector
Vector noise
A Vector S X Vector A -
Source Vector channel Destination
sender detector
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Noise
5 5i(t) X o
—>| Modulator Channel —>
modulator

Projections:

Noise is
projected on
basis functions

Si5 = (5i, 0j) =

S— s T

si(t) @;(t) dt,

Signals are
projected on
basis functions

W, = (W.0;) = | W(t)o,(t)dt
T

X; = (X,9;) :/X(z‘)oj(z‘)dz‘ <— Do this!
0

X; =5, + W, jef{01,....N—1}.
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A filter with impulse response h(t) = 7(T — 9 is matched to 7(t).

Example: Usage (7, h)(t):
fj(t) \ Maximum att=T.

hy(t) o

T | T 2T

Orthogonal signal 7,(t): Then (7, h)(1):

]/\/Zero att=T

N

(fi(®).f®) =0
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Noise
si(t) X (1) X
Modulator Channel modl?;lzmr —
Filter: Matched to
Output: < Do this!
Sampleatt=T: <« And this!
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