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Matrix

m A Matrix isarectangular table of numbers.

m The numbers of amatrix are called Entries (or
Elements) of the matrix.

m The Dimension of the matrix is the number of
rows and columns its contains. The dimension is
written in the form:

(Number of rows) © (Number of columns)
wherethe” isread“by”.
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Example

m Find ay3, 8, and &, for the following matrix:

6 -1 3
_é a
A—é4 2 5@
g 1 8
= Answer
® ;=538 =7anda;,=-1.
m (Do Ex. 1)
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Algebraic Operations

Algebraic Operations on Matrices

Two matrices A and B are equal if they have the same
Equality dimension and corresponding entries are equal, that is
a, =b, for all pairs (i, /)

Two matrices may be added only if they have the same
Addition dimension. To add two matrices, add corresponding
entries.

Two matrices may be subtracted only if they have the
Subtraction same dimension. To subtract two matrices, subtract
corresponding entries.

Scalar To multiply a matrix by a scalar, multiply each entry
Multiplication of the matrix by the scalar.
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Basic Properties of Matrix Addition
and Scalar Multiplication

_ Basic Propenties of Matrix Adciion and Scals Matipication
IFA, B, and  bave the i the following bows Buld:

1. Amociathe property of sddition: (4+81+C = 4 +{B+0)
2 Commutative property of additions 4+ 5 =84
%  Metributive properties of soalar mualtiplication:
& E{dsB)mitd + LB
b (ReRLd =k
4. Properties of the ero matrix (the matris havisg all sntries

Example

[ 2-1 4] [z [11-4]

1]
IF . I_-: TI--J i I_':': |I-J and O |-___ 3 I"]
Calculate each of the fallowing

a, A+ b. A-dL c. 28 d. A+ 28— o B+ &
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Vector

m A Vector isalist of numbers.

m |f thelist iswritten horizontally in arow, thenitis
called aRow Vector.

m If thelist iswritten vertically in a column, then it
iscalled a Column Vector .

m A column vector isnot equal to arow vector even
if there entries are the same.
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Example of Row and Column
Vector

Type of Matrices

m A Matrix isaSquare Matrix if the number of rows egual
to to the number of column.

m The Diagonal of amatrix A consists of al the entries g;.

m A Diagonal Matrix is asquare matrix whose only
diagonal entries are nonzero.

m Theldentity Matrix of order nisthen” n matrix that the
diagonal entries are 1 and others are 0. The identity matrix
is denoted by I,

m The Zero Matrix isan m” n matrix that all entries are zero.
The zero matrix is denoted by O, ,
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An example of a row voctor s v=[15 ~3 4]
[ 151
LN .";.|II||'-|I ol a el vesrior 1= |'-i {i
CS218 © Peter Lo 2004 9
| 11 ..|||
lonjanl
The matrix | | 1= the ddentity matrix ¥
an i
[IRININ]
loaon|
|I|--||||I||\|" I "llll' the peroomaicix By
mion
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Matrix Multiplication

= |n order to multiple AB, the number of columns of A must
be equal to the number of rows of B. The answer matrix
will have the same number of rows as A and the same
number of columns as B.

m Tofind the (i, j) entry of the answer matrix, multiple row i
of A into column of B and add.

m |f the middle numbers of AB are equal, the dimension of
AB is given by the two outside numbers. Thus, if n =k, the

answerisanm’ hmatrix. mxn kxh

LI
must be

equal
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Example
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Transforming Matrices

m If Aisanm nmatrix, then the Transposeof A is
then” m matrix whose first row is the first column
of A, whose second row isthe second column of
A and so on.

m Thetranspose of A isdenoted by AT,
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m (Do Ex. 2)
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Example

Finid the transpeese of 4 ! : 'I l=-i

Sinee A ds a2 L na iy A X Dl Diesn vow ol 4 s the

First cedogn ol At hat =3 12 wy il A is the socarel codwimin ol

Lokt s |7, Dhe ohisd vosw ol A7 G5 Chee thigd eodonm ol A Dhos, wa Bas
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Properties of the Transpose

m Thetranspose satisfies the following properties:
e (ANT=A
«(A+B)T=AT+BT
+ (AB)T= BTAT
o (KA)T=KAT
m Matrix A isSymmetricif A=AT.
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