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Use mabrix notation,
Underskand what ts meank bj equal matrices.
Add and subltract makrices.
Perform scalar multiplication.
Mut&[ptv mabrices,
o Model amoi.iec& sitbuakions wikth makrix operaﬂoms‘
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Objectives: Add and subbract

MO\&T’&X ‘/ NC}%O&&OMS | matrices, mulkiply matrices by real

A array of numbers, arranged in rows and columins and placed
Un brackets, is called a mabrix. We can represev\& a mwakrix i two
different WAYS:

A cayi&at letter, such as A, B, or C, can denote a makrix.

A lowercase lebter enclosed in brackets, such as D"U] can be used
to denoclte a wakrix.

A general element tn matbrix A is denocted bj a5 This refers to the
element in the ith row and jth column,

4 /29



Objectives: Add and subkrack

MO\%T’&X NQ&O\% LOWNS , matrices, mulkiply matrices by real

numbers, and mulkiply two matrices.

A malrix of order v x i has m rows and n colummns,

If v = n, a mabrix has the same number of rows as columns
and is called a square matbrix,

) _ The order of Als ... = « 2

Lebt A = L a2 LS e 2

- : Identify az

& /29



Makrix Equality

Objeckive.s: Add and subkrack

matrices, mulkiply matrices by real
numbers, and mulkiply two matrices.

Two matrices A and B are equal (A = B) if and only i} they
have the same order and corresponding elements are equal.

le. f A =B and Ais m x n, then B is m x W,
and o =byfor all L = 12,... and all j = 12,..

Lebl A =

-1 -2
¥ &

and B =

a b
-

fAz=B thenaz=-1,b==-2c=z¥%, d=58.
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Objecﬁves: Add and subkrack

MO\&T’&X Addﬁ&i,(}m , matrices, mulkiply matrices by real

numbers, and mulkiply two matrices.

Let A = [oy] and B = [by] and both are m x n molbrices.

Then A + B = {ag* b‘d]‘

Matrices of the same order are added by adding the «lcnicnts
in the corresponding positions.

And A - B = [oy+ --bg]..
Matrices of the same order are subbracted by occling the

opposite of elements in the correspohding positions,

You cannot add makrices with differing dimensions.
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Objed:ivas: Add and subkrack

Addf,y\g MQ&TLﬂQﬂ makrices, mu&&ptv makrices bjreat

numbers, and mulkiply two matrices.

5 4 4 %

Find 2 7 |-| & o

o 1 5 3
s5-4 4-% | |9 -4
| 3.6 7-0 | =| -9 7
6§ 1-3 5 -2
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Objectives: Add and subbract

MO\&T’ LX / Addﬁ% Lo ‘P‘l"(;) PQT’& LEe S matrices, mulkiply matrices bj real

numbers, and mulkiply two matkrices,

Let 0 be an m x n zero matrix. (ayj = ©, for every element)

Let A, B, and C be m x 1 makrices.

LA+B=B+ A Commutative Property of makrix Addition,

2. (A+B)Y+C=A+ (B +C) Associative Property of makrix Addition,

3A+0=0+A=A Makrix Addikive Idev\&i&v

4. A+ -A = -A + A =0 Makbrix Addikive Inverse
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Objectives: Add and subbract

MO\&T’&X / Sﬂ&{&\‘ MML&&PLECQ&EQM matrices, mulkiply matrices by real

numbers, and mulkiply two matkrices,

1 A = [ayl is o makrix of order v x n and ¢ is a scalar, then the
makrix cA is an m x i makrix found by cA = [coy]

The product of a matrix with a scalar is found by mulkiplying each
element of A by the real number c. cA is a scalar mulkiple of A,

Lek A= -1
x5
_o(-1) -6(-2) | T :
Find -6A  —bA = 1) 6(=2) | [ & 12
_ 6(2’) —& (5) 4% -30
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Objecﬁves: Add and subkrack

“'XQMPLQ ‘ matrices, mulkiply matrices by real

numbers, and mulkiply two matrices.

4 1 1 -2
Lebl A = ‘ and B =
2 O X &

Fuad 3A + 2R

34128=3| U lrz| T |- 3(4) 2(y ¥ 2(2) 2(2)
s el w s ] s sle) || a(e) e

| -1z 3_+__z 4] | 12+=2 3+-4 | [ -14 1

| 90| |16 16| | 9+16 o+10 | | 25 10




Objeckive.s: Add and subkrack

PI’OPQV&;QS ('J"f Scalar MM&EPLE&&EEOM matrices, mulktiply matrices bj real

numbers, and mulkiply two matrices.

Let A and B be m x n makrices, ¢ and 4 are scalars. Then:

1. (cd)A = c(dA) Associative Property of scalar multiplication,

2. 1A = A Scalar Mulﬁiptiaaéive ldes»\&i;&j

3. c(A + B) = cA + cB  Distributive Property

4. (c + d)A = cA + dA  Distributive Property
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Objectives: Add and subbract

MO\&T’ LX ‘/ MM,LE E,Pi, &ﬁ&% LOA | matrices, mulkiply matrices bj real

For the product of two matbrices to be defined, the number of

colunmns of the first makrix must equal the number of rows of the
second. mokrix.

The product of an i x i makrix, A, and and n x E makbrix, B,
is an 1 x p matbrix AB, whose elements are found by:

The element in the i row and jth columin of AB is found bv
multiplying each element in the il row of A bj the correspoiding
element in the jth column of B and adding the producks.
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Objeckive.s: Add and subkrack

MO\&T’&X / MM&EPLECQ&EQM | matrices, mu&iptj matbrices bj real

numbers, and mulkiply two matrices.

ZZ and B =

e
Let A=
i 9

ARow 1 x BCol 1 ,, ARow 1 x BCol 2

p— - —

ae + bg af + bh
ce + dg cf + dh

Then AR =

14-/29



Objecﬁives: Add and subkrack

matrices, mulkiply matrices by real
numbers, and mulkiply two malbrices.

1 3 4 & é
Leb A= and B = “ Fund AB
R & 1 0
AB__:L s[4 6] [1.4+3.11.643.0] [7 6
o l2s]1 o ' 2.4+85.1 2-6+8.0 | |13 12
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and B =
s 2 7
1 © 3=

s 2 7
1 o 3

Objectives: Add and subkrack

matrices, mulkiply matrices by real
numbers, and mulkiply two malbrices.

Fuad AR

1.85+0:1 -1.2+0.0 -1.74+0.3

Ee65+2:1 6o-23+20 &£7+2.3

5 2 -7
32 -12 4%
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Objectives: Add and subkrack

matrices, mulkiply matrices by real
numbers, and mulkiply two malbrices.

1 3 23 -1 6 1f possible
A — B — , P /
et o 2 and o 5 4 1 Find AR

1 3|2 3 -1 6
o205 41

AB

1.243:0 1.343:8 1+-14+3:4 1:6+3.1
024+ 2:0 0¢3+2:8 O0¢-1+2+4 O0+6+2+1

2 1% 11 9
o 10 ¥ 2
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Objeckive.s: Add and subkrack

XOLMPLQ ‘ ' matrices, mulkiply matrices by real

numbers, and mulkiply two matrices.

23 1 & 1 3 :
Lok A — and B - inf Possubi.@.,
o £ 4 1 o 2 Find AR

For the product of two makbrices to be defined, the number of

columns of bhe first mokrix must equal the number of rows of
the second makrix.

Since that is not the case i this exampi.e, mut&&puca&mm Ls not
Possibt& The product is undefined.

v You will note Hholt mokrix mu&iptica&iov\ 13 ot commulkakive,
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E. X ana pi.e

1

R

2

If possible, Find AB

AB

1

R

4
&
&

and B =

=[1-4+2-:;‘+3_-@]
= [ 32]

It will not often happen that you can mulkiply both AB and BA

1f possibi.e, Find BA

4
]
&
4
]
&

Objectives: Add and subtract
matrices, mulkiply matrices by real
nunbers, and mulkiply kwo matrices,

1

1 4
1 &
1 &

R

R 4+
R &
R &

- .
2

4 % 12
s 10 18
6 12 1%
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Objeckive.s: Add and subkrack

XOLMPLQ matrices, mulkiply matrices by real
| numbers, and mulkiply two matrices.
1 -1 4 1 1 o© :
_ if F:*Ossnbi.@.,
lek A=| 4 -1 3 |and B=| 1 2 4 Eind AR
2 o -2 1 -1 3
1 -1 4|11 o
AB =| 4 -1 3 1 2 4
R o -2 1 -1 3

1e14+-1:144+1 1el4-1e2+4e-1 1:0+-1e&+43
foel+-1el+3e¢el H4el+-1e2+3¢e-1 4.0+-1ce4+3.3
2:14+0:1+4-2e1 R2:1+0:2+-2+-1 2:0+0:4+-2+3

4 5 %
=1 & -1 &
] e @ _6_ RO /29




Objectives: Add and subkrack

Idéh&ﬁ&? MO\&T’EX | makrices, mu&&ptj makrices bjreo&

numbers, and mulkiply two matrices.

The identity matrix is an n x K makbrix with elements of the main
diagonal equal to 1 and all other elements equal o,
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Objed:ive.s: Add and subkrack

Idﬁh&ﬁ&v MO\&T’EX , matrices, mu&iptj makrices b;j_reol

numbers, and mulkiply two matrices.

1 3 1l © ,
Lebt A = and I, = Find Al
R o 1
ap |t 3| te| |1.2+3.02.043.2| |13
|28 ||o1]| |21+48.0 2:.048.1| |2 &
§ __100_ i _
1 3
AL - sl ..ol _[r3s
R 4 &6 4 061 _2 4—@_

1.1+ 3:04+85:0 1:043:145:0 1:.04+3:0+8.1
2014—4004—600 2004—4-014—@00 2,004—4-004—@01
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'?T'Q v Q‘.T’&E«é $ | Q,,f MQ%T'LX Objectives: Add and subtract

matrices, mulkiply matrices bj real

Muri " Licaktion | numbers, and multiply two makbrices.

Lek A, B, and C be makbrices, and ¢ is a scalar, Then:

1. I,.A =2 Al = A Makrix Mu%&gi&c&&iv& Idem&i;&v A=wmX I

2. (AR)C = A(BC) Associative ‘Proper&v of wakrix mu&igtica&on.
3.A(B + C) = AB + AC  Distributive Property of makrix mulkiplication
4. (A + B)C = AC + BC Distributive Property of matrix mulkiplication

5. c(AR) = (cA)B Associative Property of scalar multiplication
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Solving a Mabrix ‘-‘.qu&&EOM

Objectives: Add and subbract
matrices, mulkiply matrices by real
numbers, and mulkiply two malbrices.

Solve for X in the matrix equation 3X + A = B, where

3X +

_2’__
4
12 ©
9 13

10 1
B
9 17
S
10 1| .
9 17
4 3
_ 3

10 1

9 17

- _12 ©

9 13

R4 /29



Objectives: Add and subtract

Sv 3 & @.m,_. o { qu'&E LONS | matrices, mulktiply matrices bj real

numbers, and mulkiply two matkrices,

Write the following system of equations as a malrix equation.
ax+3y+4z=23
< 3B% + ‘93 — 62 =0
Ex-3y+862=9

Let’s define this as a matrix equation AX = B, with A = coefficient
malbrix, X = soluktion makrix, and B = cownstant makrix.

_234"}(_ 3
AX = B — 3 9 -§ y [=|©
£ -3 § 5 9
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Objectives: Add and subbract
matrices, mulkiply matrices by real
numbers, and mulkiply two matrices,

System of Equations

Write the following system owf equ,ahovv\s as a matrix equation.

2%4-3?4-4‘1—” 9 2 4 x _3_
<3x+9_~j £z = O 3 9 -8 Yy | = o
Sx—3y+5z=9 _5 -3 5__2._ _9_

You can now solve the system by using Gauss-Jordan.

Create augmented makbrix [AlB] Grauss-Jordan gives makbrix [Is]X]

2 3 4 |3 1 o o | 1.33696
3 9 -5 |o 6 1 0| —2%2061
s 3 5§ |9 6 0 1| 2934%
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Objectives: Add and subbract

TI"‘”?Q A | , matrices, mulktiply matrices bj real

From the previous section you should be able to Fer»form
elementary row operations on matrices.

You can also perﬂform matbrix operations; add, subtract, and mulkiply
simply by selecting the makbrices and per»formivxg the operations as
you wou A wikh any values.

MATRIX MATRIX

e O EDODE: o
MATRIX MATRIX

e DG ~EDODE ==
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