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x[n]

ŜXX(f ) = X (f )X(f ) = 1

T

⃒⃒⃒
⃒⃒∑N

n=1

x[n]e−j2πfnΔt

⃒⃒⃒
⃒⃒2

x[n] = Δ ( ) x[n] ( )
( )

x[n] [ ]

ŜXY(f ) = X (f )Y(f )

y[n] = h[n] x[n] +w[n]

[ ] [ ]
Y(f ) = H(f )X(f )+W(f )

ŜXY(f ) = H(f )ŜXX(f )+ ŜXW(f )

H(f ) = ŜXY (f ) − ŜXW(f )
ŜXX(f )

h(t) =
∑

k
akδ(t − τk)

τ th 

τ



, = [ , ( ), , ( ),⋯, , ( − )] , = [ , ( ), , ( ),⋯, , ( − )] q 

PCq,mCq,k =
∑q−1

i=0

Cq,m(i)Cq,k(i) =
{

0,m ∕= k
q,m = k.

, = [ , ( ), , ( ),⋯, , ( − )] , = [ , ( ), , ( ),⋯, , ( − )]
q p p > q , ,



s(t) =
∑M−1

m=0

∑N−1

n=0

u(t − mTb)exp
[
j2π

(
fm,n(t − mTb) + km,n(t − mTb)2

/
2
) ]

( ) = ≤ ≤
= = , ,

R = [r1, r2,⋯, rM ]

≤ ≤ m = , ,⋯,M

p(t) =
∑M−1

m=0

u(t − mTb)exp
[
j2π

(
fm,rm (t − mTb)+ km,rm (t − mTb)2

/
2
) ]

( ) ( ) bth 

= [ , ,⋯, ] = [ , ,⋯, ] ( ) ( )

ra(t) = pa(t) ha(t)+ na(t)

rb(t) = pb(t) hb(t) + nb(t)

( ) ( )

Caa(t) = ra(t) pa(− t) = [pa(t) ha(t)+ na(t) ] pa(− t) = [pa(t) pa( − t) ] ha(t)+ na(t) pa(− t)

Cab(t) = ra(t) pb(− t) = [pa(t) ha(t)+ na(t) ] pb(− t) = [pa(t) pb( − t) ] ha(t)+ na(t) pb(− t)

Cbb(t) = rb(t) pb(− t) = [pb(t) hb(t) + nb(t) ] pb(− t) = [pb(t) pb( − t) ] hb(t)+ nb(t) pb(− t)

Cba(t) = rb(t) pa(− t) = [pb(t) hb(t) + nb(t) ] pa(− t) = [pb(t) pa( − t) ] hb(t) + nb(t) pa(− t)
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