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Section 3.4: Matrix Multiplication S e 2
A rouec

If A is a matrix of size m x n and B is a matrixsife/n X p then the produt/AB is defined and is a
matrix of siz

So, two matrices can be multiplied if and onlyhi&é thumber of columns in the first matrix is equal
to the number of rows in the second matrix.

Example 1: Multiple the given matrices.
o ( \w3)(3x))
[1 2 3] is a1l x 3 matrix 5] isa 3 x 1 matrix L__j

4
When multiplied the ending matrix will be 1 x 1. Cows —-kl....,: c'olw‘\
L2 @[S (t-Le F2eS+ 3w )
L Lo D - \-__'7-33
Here |s how you multlply R._C
ﬁ.w'a. (’-Ln = Zx! & '

ay } anxblﬁauxbn}
+ay,Xby,
Example 2: Multiply the given matrices.

{ [@ (--z,x-s_)-\rq (s) - L xZ° Al
e "\ _,.3 A0 -

(-:uc‘u (2x)) C(e3)« 0(S) -
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, 2 A+ z (@) r2
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Math 1313 Section 3.4
QW 5: The following represent matrices and the dimensiogach is also stated below.
A is a matrix of size 4X2
B is a matrix of size 3X5
C is a matrix of size 7X2
D is a matrix of size 5X4
E is a matrix of size 5X3

The product BD is defined.
a. True
b. False

Example 3: Mike and Sam have stock as follows:

BAC GM IBM TRW

200 300 100 200 —
= Mike is this row one and Sam row two
100 200 400 O

A d
At the close of trading on a certain day, the pfitshare (GM, IBM, BAC, respectively) are:
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Example 4: Multiply the follogwmg matrices if possible. Hyt
AN -39
1 33 0 | 4 11-(;‘ 1-9 6 1
Let A= |.B=[2 3|,C= ,andD = compute, if possible:
1 -1
8 4

R.-C,p R.*C
(**9(3*-9 / tls)+3L1)+°(_) L322 v (y+ 3(D+o(-D

= Q\XB V.L-C‘ Q-:_’(..L 17_'L—3

(DD =) 2D (D 2() +u(2) - ()

Q \ \Y
vy 0 oy
co = (’lxw VxS |
Don > MU~ CO \« NOT Poss: b\
10 9)(1 3 0
CA (1-"7->L7_,‘£ '.’p) - Axy & alle i N
a\' L‘ R, Le l‘.c_;
-0 & \& 3o+l o -a i
Cu- C Rp.C2 Va- Cy B L o~ -2 -4 )
PR SN -\4 H 0~

Lawsfor Matrix Multiplication

If the products and sums are defined for the medri&s, B and C, then

1. (AB)C = A(BC)
2. A(B+C)=AB+AC

Note: In general, matrix multiplication is not comtative — that is, ABZ BA.

Ordar o Mo\kigliceNion
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Example5: If A and B are matrices we WI|| look at the pratldB and BA.

2«1 and
-3 4 -1 2
A= B
2 0 5 7
Ac
g‘ 'L‘ 2'\ . LL &
AB = I N0 - 2P _ 23 =2
2o.Cy 2,-Le - - u
-2 4o n 40

~ B3I

< A
G C, Cp

R M e - 27 -y
Qq -Gy Co-La - L -\ 2o
-5 ¥y —0A\0O

I dentity Matrix

The square matrix of size n having 1s along thenrdeigonal and zeros elsewhere is called the
identity matrix of size n.
= 1]

1 000O00O
01 00O00O0 _—_{3 \ O ©
) ) ) ) L 001000 O \ 0O
Theidentity matrix of size nis given b
y g Yo = OO O 0 oo \
O O O O
00 0001 -_\}T
If A'is a square matrix of size n, thépA= Al = A

ASN

Onc (.OM‘_LQS‘ 7 for MOvrices



Math 1313  Section 3.4
Example 6: Given the following matrices,

0 1. =2 2 3 =4 1
X={(4 -2 1], Y={-5 2 1 6
5 0 -3 0 3 —4

-2
(2%3D C; 1)

a. Is XY defined, if so what is the size?

Nes (2xDGx4) = | Q@ xa)

b. Let A=XY, what is as?
R The e,,‘t'.w-&- A Tak row 3 cd Colvan

A2 > FDC) w1\ ()
- -2 41

= | =119

Gu:\‘:al\
“ﬂmw&: Given the following matrices, Let X = AB. a
Pe 9 3 2
(—2 4 5 0) -7 -1 3
1 -3 2 3 5 0o -2
1 2 6
Find x2,2.

12

43
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Example7: The following table displays the average gradeaoh category for an upper level
honors course with 4 students.

4 Final Homework| Quiz
Testl| Test2 Test3 Exam Avg Avg
Mark 94 80 78 86 91 92
Ashley 80 88 90 85 76 100
Scott 100 75 88 82 84 88
Melissa 70 82 86 90 78 91

If each test is worth 16%, the final exam is wd#%6, the homework average is worth 12%, and
the quiz average is worth 16%, what is each stigleatirse average? Use a matrix to display the
grades and another to display the percentages.t@vanswer in the form of a matrix.

(b xw

AU 60 Hv <%
o ©¢ ao €S
o> s @9 %2

70 w2 B 9o

amd'\':"\ 3

Al az
e 190
sS4 %3
23 a\

w x|
O.\w
O.\v
O.e
0,24

o.\1
o0.\v

Ux\

b6. b
L. 3
s, Az

“€3. (6

eamgge®. The following represent matrices and the dimensiogach is also stated below.

A is a matrix of size 4X2
B is a matrix of size 3X5
C is a matrix of size 7X2
D is a matrix of size 5X4
E is a matrix of size 5X3

The product CA is defined.
a. True
b. False
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Section 3.5: Thelnverse of aMatrix
Over the set of real number we have what we calirthltiplicative inver se or reciprocal. The
multiplicative inverse of a number is a second nenthat when multiplied by the first number
yields themultiplicative identity 1.

This is where the Identity Matrix comes in.

Let/A be a square matrix of size n and anotherreguonatrix A of size n such that
AA™ = A"A=1, is called thénverseof A.

Note: Not every square matrix has an inverse. alrimwith no inverse is callesingular.
Finding the Inverse of a Matrix

Given the n x n matriA:

1. Adjoin the n x n identity matrikto obtain the augmented matrA| 1)

2. Use the Gauss-Jordan elimination method tocee{ii| 1) to the form(l | B), if possible.

The matrixB is the inverse oA.

Example 1: Find the inverse, if possible and check:

1 2 1 2 |\ O) Twrta @z [ 2| voo
A= = V2 @
-1 3 s:'\_; 3 o |\ -\ 3 9 \ (ol = \ \

D 5 \\
o
\ .‘-: o -2 R'I-*Q\ -2 -2
O \ N ©O -2 -3 7= v
o = -2
= =]
3 -
-\ -z =3
A= o
s S

)
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Example 2: Find the inverse of a 3 x 3 matrix.(Use Gauss-Jorda

1 4 -1
cC=|2 3 -2
-1 2 3
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Example 3: Find the inverse.

4 2 2
B=|-1 -3 4
3 -16

Matrices That Have No | nver ses

If there is a row to the left of the vertical limethe augmented matrix containing all zeros, tien
matrix does not have an inverse. Example 3 hagptbldem and does not have an inverse.

3



