30. Equivalence of Transformations

T._.smoqmq: 65 Let A € L(X,Y) where J

# A has matrices A, _.5,,and A/, 5, Fesp.
# P is the matrix of B w.r.t. Bx and Q of By, w.r.t. By

Then A’ = QAP.

Pf.
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Definition of Equivalence

-

TU..s.mzz_o: 44 Two m x n matrices A and A’ are equivalent
iff there are nonsingular square matrices P,, and Q,,, such
that A’ = Q- A - P,,. Equivalence is written as A’ ~ A.

Theorem 66 Matrix equivalence is an equivalence relation.
l.e., ~ is reflexive, symmetric, and transitive.

Pf. Exercise.

Theorem 67 Let A and B € 9, ,. Then

H.>_mmgc_<m_m::o Tﬁ& E:mﬂmﬁngswgv.

2. A~ Biffrank(A) = rank(B).

| ]

Intro to Linear Aleebra MAT 5230 — . 106/107




Equivalence Example

Example 32 Consider A € L(R*,R).

7 -9 5 —4 1 13
7 3 —8 —5 —-21 =31
Suppose A=|4 9 5 6 | and A" =| 13 14
11 0 10 2 —1 21
L0 12 —-13 —1] 11 —46
-1 0 -1 1
-1 1 1 0
0 1 -1 -1
1 0o -1 -1
Then P = andQ=1|1 -1 1 -1
1 1 -1 0
1 —1 0 1
0 0 1 0
-1 0 o0 -1

1. Showthat A’ = QAP.

2. Find the matrix

WN equivalent to both A and A’.
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