<TAT S374 thole #YH

RS 0 0 0
A={1 -1 1], A~=[1 -2 0
3 -3 4 1 -1 0

Use these matrices to illustrate the following general result:
For X an n x k matrix of rank r and X~ its generalized inverse, then
tr(X7X) = tr(XX7) = rank(X~X) = rank(XX ") = rank(X).

4 & _Compare the rank of the augmented matrix with the rank of the coefficient matrix
' “ for each of the following systems of equations. Find solutions where they exist.

& Ty + 2z +x3 =3
—x1 — 22 =1
—xy + 22+ 223 =9

b.
xy + 2rp + 23 =3
—r1 —x0 =1
T + a3 =9

c.

Ty + 2z + w3 +xg =1
~T1 — T2+ Ty =2
To+ a3 — x4 =1

x4+ 2z + 31y +4zy =1

< 3 For the matrix

1 2 1

A=|-1 -1 0

and its generalized inverses 0 L
o 1 -5 —4 -1 -2 0
A =3 2 -1 1}, and Ay =11 L 0
1 4 5 0 0 o0

show that AATA = AA;A =A.

HH %. For the matrix A of problem 4, show that the generalized inverse 0 iverl by
g f A given hy

0 0 0
Ay =(0 -1 0
12 0

is a generalized inverse of A can be derived by the 5 step algori i
' : p algorithm_given by
Corollary 1 following Theorem 2.88B of our textbeok 2o clee %c\w‘\iz, y
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#6. Prblan 2.46.



