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Chapter 2 Notes, Linear Algebra Ge Lay Chalmeta

2.1 Operations with Matrices

«  Addition and Subtraction
« Multiplication by a scalar

o Multiplication by another matrix

2.1.1  Addition and Subtraction

). What does it mean for two matrices to be equal?

A, It means they are the same size and have the EXACT same entries.
We can only add and subtract matrices that are the same size.
). How do we add matrices?

AL We add corresponding entries.

( F | late) (b4 f)
‘h a) l y {e+yg) (d+h)

OONE©O,
Example 2.1.1. | =1 =1 | + —1
] 3 2 =

What about standard addition properties? Matrix addition is: UL e/,( b,(J/uL/\r tzﬁ( 1

1. Commutative: A+B=B+A

2. Associative: A4+ B+ C=A+(B+0O)

Definition 2.1, The Zero Matrix is a matrix with all entries zero. We often nse 0 to represent
it.

Example 2.1.2,
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2.1.2 Multiplication by a scalar

Multiply every entry in the matriz by the munber,

Example 2.1.3. ‘L L ‘j/ %
__[—7 30 u] =[ 5(—-7) A(3) 50 5{9)]

a5 6 02 5(4)  5(—5) 5(6) 5(2)

) y S
_

-2~ %0 10
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. ) .
Example 2.1.4. ,-1=[ "‘1 " ”G] B: 5 -2 T ]

Find —24 — Band 48 — A

L1+ —-1o Tg

VS AN R R

2.1.3 Multiplication of two matrices

An nox 1 matrix nmultiplied by a 1 % n matrix is the 1 < 1 matrix given hy:

e Wra\

by . /
iy ] . | @by 4 agbs + -+ +a,b, ]

[ g il

Example 2.1.5. @w

-y (2 -7

[ (=1)(2) + (0)(3) + (3)(4) + (2)(=1) ] - [ %1
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Larger Matrices

If 4 is an n x p matrix and B is a p # 1 matrix then the matrix product of 4 and 5,
an n % m matrix whose itV row and it h
the i'h of A by the _,r'”' column of B,

THE MUMBER OF COLUMNS OF A MUST BE THE SAME AS THE NUMBER OF ROWS
OF B.
10800)
1 0
0
@
5 41| 1 5 o213 5 a1l —
[z,s][l] [2 5][2] [2.5][2] [2.5][
~1 0 3
|1[1|[]] u|[2] u|[2]

AB. is
column entry is the real number obtained from multiplying

Example 2.1.6.

- 2z
lrl O+ —3+Lr O z = !
— |.2¢3 06 6t+b Mo\ = L G P
“po 9O i — o -
Example 2.1.7. A= [ _‘51 j —[]U ] B= [ l) _:]2 ]
Fiuul AB
ENT S ISz 0Ty Ol
=/ 3 -3 2 2 ~ly

2(1) 1—
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[atrix Multiplication

Theorem 2.1. Let A be an m x n matrix,
sums and products are defined.

and let B and ' have sizes for which the indicated

v A(BC) = (AB)C

b. A(B+ C) = AB + AC
c. (B+C)A=BA+CA
d. r(AB) = (rA)B = A(rB)
e InA=A= Al

(associative law of multiplication)
(left distributive law)

(right distributive law)

for any scalar r

(Identity for matrix multiplication)

Twnmanla 31 @ A |—

2 -3

[8 41 .,

”
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. 2 _3 8 4 L[5 -2 15 9
]'E‘,xample2’..1,8..-!—[_1 f‘.] B—[__-] I_-'] (—[3 1 ] ,r)_[]“ f;]

Find AC, AB, BA.and AD

2 lo -1 _q -3 | B 1
: E: [’Zohg $ 46\~ |- v
Y 16-15 g -5 B [ 1 —7
N = 2 +30 —l6+30 — | -2 u
5 Y z =35 16-16 -4 | o O, T
%A— :QT 3/] [-L{ 6 - l:[u-lo _isv+30 | — | —lO 1S
T - g‘ ‘.(Y— 7 _ >0 —-3%0 1% -1 O O
'qu - [./L( 6 (v 6 -0 FGO 36436 o D C)
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2.1.4 The Transpose of a Matrix

Definition 2.2. Give an m x n matrix A, the transpose of A is the n x m matrix, denoted by A7
whose columns are formed by the corresponding rows of A

5 of Matrix Transpose

Theorem 2.2. Let A and B have sizes for which the indicated sums and products are defined.
a. (AT)T = AR
b. (A+ B)T = AT + BT
c. For any scalar r, (rA)T =rA7
d. (AB)T = BTAT

L S

P 3 |5 1 37
Example 2.1.9. A= [ oy ] = [ 3 ] B= [ a4 9 ]
Find (Ax)", a7 AT, 22, and 27

Can you caleulate AT27, (AB)", ATBT, BT AT and, if so, what is the result?

OT=(L 30y (3]0 d ~
e
RIS
[s 33[37)= [+ -t
T:@@33:DME :

Aef = (B2 2 <3 T2
AR o= @ f = DN E

-7
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