








































2.4 Generalized Inverse and Pseudoinverse 61 

Now, we define the following vectors: 

zo=(D 
2.195 

Yo = 

We can decompose Yo into two orthogonal vectors, which are the mem­
bers ofR(A) and R(A).L and are denoted by YR and YRJ.., respectively. 
Similarly, Xo can be decomposed into two orthogonal vectors, which are 
the members of N(A) and N(A).L and are denoted by XN and XNJ.., 

respectively. They are computed using Eq. 2.194 as follows: 

YR = AA#yo 

= (!1) 
YRJ.. = (E - AA#)yo 

C) 
XN = (E - A # A)xo 

2.196 

2.197 

We check the results of Eqs. 2.196 and 2.197 by the following equa­
tions: 
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Note that 

rank [A YR] = rank (~1 
= rank A 

-1 
1 

1 
-1 

2.198 

0.5 ) 
-0.5 2.199 

Therefore, Eq. 2.188 with Y = YR has exact solutions. An exact solution 
is the pseudoinverse solution; namely, 

x = A#YR 

=~(~1 !JH~l)=~(~l) 2.200 

This solution is equal to the pseudoinverse approximation of Eq. 2.188, 
with Y = Yo . Indeed, 

Also, -note that 

x = A#yo 

-1 
1 

2.4.6 Computation of Pseudoinverse 

2.201 

2.202 

In this subsection, three computational methods of pseudoinverse are summa­
rized. 

Computation by Singular Value Decomposition. The computational algo­
rithms for SVD (see, for example , Golub and Van Loan 1983) are reliable 
schemes. By Eq. 2.78, the pseudoinverse of a matrix can be computed using 
SVD,as in Example 2.12. 
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