
Recursive Least-Squares Algorithm
Let

z.t/ D

NX
iD1

wiri.t/ (1)

with the task of making z.t/ � f .t/. The least-square solution is

wi D

NX
jD1

PijDj (2)

where
Pij D

�
C�1

�
ij

and Dj D hrjf i (3)

with
Cij D hrirj i : (4)

Doing this recursively, we write

wi.t/ D wi.t � 1/C�wi.t/

Cij .t/ D Cij .t � 1/C ri.t/rj .t/

Pij .t/ D Pij .t � 1/C�Pij .t/

Dj .t/ D Dj .t � 1/C rj .t/f .t/ : (5)

In the following, ri always means ri.t/ and f means f .t/. Now,

�Pij .t/ D �

�P
k Pik.t � 1/rk

� �P
l rlPlj .t � 1/

�
1C

P
k;l rkPkl.t � 1/rl

: (6)

A useful identity arising from this results isX
j

Pij .t/rj D

P
j Pij .t � 1/rj

1C
P

k;l rkPkl.t � 1/rl
: (7)

We can write
�wi.t/ D

X
j

�
�Pij .t/Dj .t � 1/C Pij .t/rjf

�
(8)

and X
j

�Pij .t/Dj .t � 1/ D �

�P
k Pik.t � 1/rk

� �P
j;l rlPlj .t � 1/Dj .t � 1/

�
1C

P
k;l rkPkl.t � 1/rl

(9)

but X
j;l

rlPlj .t � 1/Dj .t � 1/ D
X

l

wl.t � 1/rl : (10)
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so X
j

�Pij .t/Dj .t � 1/ D �

�P
k Pik.t � 1/rk

� �P
l wl.t � 1/rl

�
1C

P
k;l rkPkl.t � 1/rl

(11)

Using equation 7, this givesX
j

�Pij .t/Dj .t � 1/ D �
X

j

Pij .t/rj
X

k

wk.t � 1/rk : (12)

Putting equations 8 and 12 together.

�wi.t/ D
X

j

Pij .t/rj e.t/ (13)

where
e.t/ D f .t/ �

X
k

wk.t � 1/rk.t/ (14)

and with equation 6 giving Pij .t/.
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