COMPUTER ASSISTED INSTRUCTIONAL MATERIAL (CAIM) FOR
MATRIX ALGEBRA, LIMIT AND CONTINUITY & NUMERICAL
METHODS FOR THE SOLUTION OF ALGEBRAIC AND
TRANSCENDENTAL EQUATIONS

INSTRUCTIONS

1. This material resembles with a test but it is not a test. It is a mode of
instruction for providing self-learning material. Whole material is divided into
twelve sessions.

2. Each Session is developed in such a way that you can learn at your own
pace. But it is not to be just read like book. You have to work on slide show
(From Beginning).

3. The material is divided into sections called frames. Each frame has its own
number and multiple questions in the end.

4. If you choose correct option you will proceed to next frame by left clicking of
the mouse oOn < in the feedback. But in case of wrong response,
you have to read the frame again. Repeat the process until you choose the
correct option.

5. Use end show or Esc key to terminate the slide show.
S1: INTRODUCTION TO MATRICES
Objectives:-

After going through this session on Introduction to Matrices, students will

be able to
X Define matrix.
X8 Describe the elements of matrix.
o Write the matrix notation.
X2 Explain the order of matrix.
X2 Calculate the number of elements of a matrix.

o Distinguish diagonal and non-diagonal elements of a matrix.
< Name Principal Diagonal of a matrix.

" Construct a matrix for given arrangements.

< Solve the given problem in self-learning material.
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Frame-1: Definition of matrix
A matrix is an ordered array of elements.

For example: Suppose Himani has 5 books and 7 pens: Anukaran has 6
books and 8 pens and Sanjeev has 9 books 4 pens. Then this information

can be written in tabular form as:

Books Pens

! l
Himani — 5 7
Anukaran — 6 8
Sanjeev S 9 4

The numbers in the above data are said to form a rectangular array and can

also be expressed in the following form:
|First | Second

Column Column

First Row — 5 7
Second Row — 6 8
Third Row— 9 4 ----(1)

In this array, the horizontal lines (—) are called rows and vertical lines ()
are called columns. So, array (1) is called a matrix having 3 rows and 2
columns. Here the position and number of elements (in rows and columns)

both are important.

Hence matrix is

(a). just a collection of elements

(b). unordered collection of elements

(c). acollection of objects in which each array has a definite position

Right Response: - (c)
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Frame-2: Elements of a matrix

Numbers that appear in the rows and columns of a matrix are called
elements of the matrix.

i 2D i . . .

In the matnx[0 6 8]; the element in the first column of the first row is 1;
second column of the first row is 2; third column of the first row is 3; first
column of the second row is 0; second column of the second row is 6; third
column of the second row is

(a).3 (b).8 (c).None of these

Right Response: - (b)
Frame-3

In the matrix[; g ; ; the element in third column of the second rows is

(a). 9 (b).2 (c).None of these

Right Response: - (a)
Frame-4

Consider the matrix below, in which matrix elements are represented

entirely by symbols.

dqq aqz Aq3 A

dz1 Azz A3 An
By convention, first subscript refers to the row number; and the second
subscript to the column number. Thus, the first element in the first row is
represented by a{1. The second element in the first row is represented by
a2 and so on, until we reach the fourth element in the second row, which is

represented by

(a).azs (b).as2 (c). None of these

Right Response: - (a)
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Frame-5: Notation of a matrix

There are several ways to represent a matrix symbolically. The simplest is to use a

.14 2
boldface letter, such as A, B, or C. Thus, a matnx[6 a l;']can be represented as

X :{1 . 2]-

689

Another approach for representing matrix A is:-
A=[aj]wherei=1,23..mandj=1, 2, 3...n.

This notation indicates that A is a matrix having m rows and ____columns.

(a).m (b).n (c).None of these

Right Response: - (b)
Frame-6: Order of a matrix

If a matrix has m rows and n columns then order of matrix is m x n.

The matrix A= [3 i g

] having 2 rows and 3 columns is of order
(a).2x 3 (b).3x2 (c). Both of these

Right Response: - (a)
Frame-7: Number of elements

If A is matrix of order m x n then number of elements in the matrix will be

m*n.
_ (123 4«4 . .

For example: - If A= |[ 098 then A is of order 2x4 and A contains
elements.

(a).2 (b).3 (c).8
Right Response: - (c)
Frame-8

11 62 33 : oy g

If A= 468 & 6] then A contains 2*3 =6 elements as A is of order ;

(a). 2x 3 (b).3x2 (c). None of these

Right Response: - (a)
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Frame-9

A matrix has 12 elements. What are the possible orders it can have?
Solution: Here m*n=12.Therefore, the possible values of (m,n) are
(1,12),(2,6),(3,4),(4,3),(6,2),(12,1)

Now check yourself, the possible orders of a matrix containing 12 elements
are

(a).1x12,2x 6,3 x4 (b). 1x12,2x6,3x4,4 x 3,6 x 2,12 x 1 (c).None of these
Right Response: - (b)

Frame-10

A matrix has 17 elements. What are the possible orders it can have?
(a). Only 17x1 (b). Only1x17 (c). Both of these

Right Response: - (c)

Frame-11: Diagonal and non-diagonal Elements of a Matrix

An element a;; of a matrix A = [a;] is a diagonal element of matrix if i = j(i.e.
when rows and column suffixes are equal) and remaining entries(i.e. when
rows and column suffixes are not equal) are called on diagonal elements of

matrix. Thus a4, a2z, az3 are diagonal elements of matrix A and asz,a43, a21, as2

are element of matrix.
(a). diagonal (b).non- diagonal (c ). none of these.

Right Response: - (b)
Frame-12: Principal Diagonal of a matrix

The ordered set of all the diagonal elements of a given matrix is called

Principal Diagonal of the given matrix.

For Example: - Let B= [; i] , its principal diagonal is {1, 4}.

IifB=

128
45 6] then its principal diagonal is
789

(a).{4, 8} (b).{2, 6} (c). {1,5, 9}

Right Response: - (c)
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Frame-13: Construction of a matrix

In a matrix A having m rows and n columns, that is given below;-

a1y Qi -+ Qn

g1 gy =-++ (Oap
A= | . .

Q1 Qe - Umn

An element in i" row and j" column is a;;; Now construct a matrix 2 x 3

matrix whose elements are given by a;;= i+j.
Here ajj =i + .
Therefore aq=- 1+1=2, a=1+2=3 ai=1+3=4

azi=2+1 =3 ax=2+2=4 A=

Therefore A= [; 2 ﬂis the required matrix.

(a). 2 (b). 3 (c). 5

Right Response: - (c)
Frame -14Construct a 3 x 2 matrix whose elements are given by a; ;=i / j

1 1/2
(a). A= [12 1/12 12//33] b A= |2 ;/zl (c). None of these

Right Response: - (b)

Frame-15
_ [11 22 33 44
IfB = [55 66 77 88]

Which of the following statements are true?

(i).The order of matrix B is 2 x 4.

(ii), B has 8 elements.

(ii) The element b2, is equal to 22.

(a). (i) and (iii) (b). (ii) and (iii) (c). (i) and (ii)
Right Response: - (c)
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S2: TYPES OF MATRICES

Objectives:-
After going through this session on Type of Matrices, students will be able to

s+ Define Row Matrix.

%+ Describe Column Matrix.

+ Name Rectangular Matrix.

+ Delineate rectangular matrix and square matrix.
¢ Find transpose of a matrix.

¢ lllustrate vectors.

+ Explain symmetric matrix.

++ Distinguish diagonal matrix and scalar matrix.
%+ Name Unit Matrix

s Write Zero Matrix of different orders.

+ Determine Equal Matrices.

% Separate different types of matrices

Frame -1: Row Matrix
A matrix having only one row is called row matrix.
For example: A= [11 22 33]

Row Matrix A has row.
(a). 3 (b).1 (c )._None of the above
Right Response: - (b)

Frame -2: Column Matrix

A matrix having only one column is called column matrix.

11
For example: A= (22 ]
33
Column Matrix A has column.
(a).3 (b).1 (c)None of these

Right Response: - (b)
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