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Eaeh element (or entry) of a matrix 1s denoted by a Varrable
_ with two subscripts. For instance, 5 represents the element

at the second row and ﬁrst column of a matrrx A

The order (or size) of a matrix is given by the number of
rows and the number of eolumns In the followmg example

dn sl

the order of A 1s and the order m the ﬁrst matrrx 1s mxn o

If m n then the matrrx 1s ealled a square matrrx
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Properties:

« A matrix with just one row is called a row vector,

A matrix with just one column is called a column vector.
A scalar in matrrx algebra i isal x 1 matrx. -
| o Ifall elements of a matrix 1s"

 Zero the rnatr1x 18 called null or zero matrix.

A square matrix which has at least one nonzero

e 'element on 1ts ma1n d1agonal and Zeros elsewhere is a d1ag0nal
S matrlx | |

e | A d1ag0nal matrix Whose all elements on the"f:~'.
| ’f]maln d1agonal are equal to one 18 ealled 1dent1ty or un1t matr1x A cpie
;{;unlt matrlx is usually denoted by letter L “ e
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e . Triangular Matrices: If all elements above the main diagonalof i
e square matrlx are zero the matr1X is called “lower tr1angular
"matrrx | | | |

. : Alternatrvely, 1f all elements under the main dlagonal of a
s rsquare matrrx are Zero the matr1x 1S ealled upper trrangular

i Q-)?-;.Equahty 1n matr1ees Two matrrces A and B are equal 1f they

o "have the same order and the1r eerrespondmg elements are equal-.'_" ';: o
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Matrix Operations:

o - Scalar Mult1pheat10n If k is a scalar then k A k (au) mns

ThlS means that all elements of the matrix are multlphed by the

. :sealar k.

. ‘Matrix Addltlon & Subtraction: Add1t1on and subtraet1on are

~ defined for the matrices of the same order. It is not p0851b1e to

. { o iadd or subtract matr1ces from d1fferent orders In both cases the o | S
o correspondmg elements are added or subtraeted o .

 Awen & Bun = (i (btidnen = (a1 bu)m L

Propertles of Addltl()n & Subtraetlon
A+B B+A ve la

A:tBiC (AiB)j:C Ai(B:I:Q
k (AiB) kAikB
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o eorrespondmg elements in the J-th eolumn of B The element c ]4 -

e s the result of the mult1phcat1on of the th row in A by thejth

‘Matrix Operations (conti. ):

« Matrix Multiplication: Multiplication of two matrices A and B, in

the form of A - B or AB, 1s possible if the number of columns in

A 1s equal to the number of rows in B. The result of this

. mult1pl1eat1on is another matr1x C where the number of its TOWS is
| equal to the number of rows in A and number of its eolumns IS

- equal to the number of columns in B; that is: AmXn X anp =Chn

~+ Elements of C can be calculated by adding some mnltipliea'tion_s;-'” .

| , mult1pl1cat1ons of the elements m the i-th row of A by the

o .“-{-[eolumn n B | S o S e
L For example matrlx A3X3 cannot be mult1pl1ed by a h0r1zontal

i ,vee tor B1x3 but 1t ean be mult1pl1ed by a Vertlcal Veetor B3X1
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] = ay |

ayp,
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ds,

) Ay,

a3
s
ds;

—dy3dy,

= dy

©

6[-18 - (-4)] - 2[-15 - (-10)] - 4[10 - 30]
6(-14) — 2(-5) — 4(-20)

-84 + 10 + 80
6
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» The determinant of 4-by-4 matrices:

It needs a recursive process. We reduce it to the sum of four

3x3 determinants as we show in the following example:
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