MATRIX ALGEBRA: ADD, TRANSPOSE, MULTIPLY [LARSON 2.1]

e EQUALITY OF MATRICES:

Let matrices A = [ai;], B = [bi;]. Then A and B are equal <= A, B have the same shape and a;; = b;; Vi, j

1 3 7 1 3 r = 7
z 0 z =0

0 0 1

= N8

¢ MATRIX ADDITION/SUBTRACTION:

Let matrices A = [aij]mxn and B = [bij]mxn. Then A+ B :=[aij + bijlmxn A — B = [aij — bijlmxn
1 2 3 1 3 o« 2 5 (3+m)
4 5 6 |+|7 -1 V3 |=|11 4 (6++3)
7 8 9 4 5 1 11 13 10

e SCALAR MULTIPLICATION:

Let matrix A = [aij]mxn and scalar « € R. Then aA := [aaij]mxn

- 1 2 3 (-2)1) (-2)2) 2@ ] [ -2 -4 -6
(=2) 4 5 6| =

¢ TRANSPOSE:

Let matrix A = [aij]mxn. Then AT = [aji]nxm

14
12 3 1 2
A=  B= ,v:[1 234]:>AT: 2 5|, BT =
45 6 3 4 -

e MATRIX MULTTPLICATION:

N =
S ow
I
}ﬂ
I
= W N =

Let A = [aij]an and B = [bij}nxzr Then AB := [22:1 aikbkj]erXp’ where ZZ:l aikbk]' = ai1blj -I—aizsz —+ 4 ambnj

1 2[5 6]
3 4 7 8|
N— N——

(1)(5)+2)(7) (1)(6) + (2)(8) ] _ { 19 22 }

(3)(5) + (4)(7)  (3)(6) + (4)(8) 43 50
1t 2]fo1 2] [OO+@@) OO+E@6G) O@+@)6) | [ s 11 14
3 4 45 6] | BO+@E@® BGO)+M@E) B)2)+@)®6) | | 16 23 30
2X2 2x3 2x3
1 2 23 1 2
7
{3 4][8 = 53] [789]{3 4]—[76 100]
5 6 = L83 s L5 ¢ Y
3%X2 2t 3x1 3%x2

M P
4x1
1 MG) M6) M)(7) (1)) 5 6 7 8
2 [5 . 8]: @)(5) (2)(6) (1) )8 | _ |10 12 14 16
3 (3)5) (3)6) GB)(T) (3)(8) 15 18 21 24
4 1x4 @) (@6) A7) (@)(@8) 20 24 28 32
N——
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-3 1 -7 6
[EX 2.1.1:| Let A= | 6 8 |, B= “;’ *f :Z ,C=|5 0 ,u:[9 3 6]7V= —4
2 —4 -1 0

Compute each expression if well-defined, otherwise state ”undefined”.

A+B= A+ BT =
A-C= A-CT =
utv= u+vl =
ul —v= u? —vT =
1,7

= _-BT =
3A 3
—5u’l = vl =
2A+B= 24+ BT =
2u” +3v = WU77TVT:
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0o -2 -2 6
, V= .
-3 3 2 —4

Compute each expression if well-defined, otherwise state ”undefined”.

AB = BA =
ATB = ABT =
ATA = AAT =
Av = viA=
viv = vl =
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-2 1 3 6
0o -2 =2

EX 2.1.3:| Let A= 1 1 -4 |,B= ,v=| —4
-3 3 2

-2 2 0 0

Compute each expression if well-defined, otherwise state ”undefined”.

AB = BA =
ATB = ABT =
BTA= BAT =
Av = vliA=
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