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3.2 Matrix Algebra

Definition: Matrices A and B commute if AB = BA.

2 3
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o= BB ) - [” ]
er- BR[O [ .
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Example: Let A = [ } nd B = [1 9 . Do A and B commute?

We're going to look at six properties of matrices.

Property 1: For any matrices A, B and C' with compatible sizes:
(AB)C = A(BC)

Example: Verify Property 1 for A = [1 3] , B = [_24} and C = [1 6].

(peYe = ([ }}jiﬂyfl 6]

= [ 00 6]
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= [ 3'}1\{#2&
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3.2 Matrix Algebra

Property 2: For any matrices A, B and C' with compatible sizes:
AB+C)=AB+ AC

1 2
34,B— nd C' =

f(sr)= [42)05] = [2

aehe = [35][E]+5 T IlR)= B0

Properties 3 and 4: For any matrix A:
AT=Aand IA= A (qu{MS [)

1

Example: Verify Property 2 for A = ol

Property 5: For any matrices A and B with compatible sizes:
(A+ B)T = AT + BT

Example: Break Property 5 into two statements.

(a+8) = zf+ &'
h-8)= 8 ¢

Example: Confirm that ( — BT for A = {1 2} and B = [1 4}.

(h-8) = [U’ﬂ [ ]
A-e = [15)-[h )= (2 0]
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3.2 Matrix Algebra

' Property 6: For any matrices Aq, Ao, ..., A,, with compatible sizes:
(AjAy - AT = AT ... AT AT
T T AT 1 2 1 4
Example: Confirm that (AB)" = B' A" for A = 1 3 and B = 1 ol
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ey = [3 7] = [2 ]
s o= o ][ s]=]3 9
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3.2 Matrix Algebra

Example: Expand (A + B)? and simplify.

(B+e) = (2+&)(A+8)
= AN+ %@%&AJ«%@

—_—

— A A+ BA + R

Example: Show that AT A is symmetric.
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3.3 The Inverse of a Matrix

3.3 The Inverse of a Matrix

Definition: An n xn matrix A is invertible if there exists a matrix A~! so that AA™! =T
and A71A = 1.

o\ V)
Definition: The matrix A~! is called the inverse of A. ‘ Q\Co/p'\(}l 1 17 : /q— i N\ {[%
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Example: Let A = { } Confirm that A=! = { 3 _21}
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L1z 2) ATA=T

Comment: 1) Not every square matrix is invertible. ' _]_“/ .
2) If A~! exists then it is unique. (A m a\L/\ ‘X (o ‘/‘ LWL\}ﬂ o JNNLJ-¢S. )
3) AA' =T if and only if A=A = I, so we only need to check one property.
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