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1.0 INTRODUCTION 
 
This unit will discuss 
elimination and solutions to simultaneous equations using Matrix 
Approach. 
 
2.0  OBJECTIVES 
 
At the end of this unit
 
� identify rows and 
� classify different types of 
� perform operation on 
� describe D
� solve simultaneous
 
3.0  MAIN CONTENT 
 
3.1 Matrix 
 
Definition 1:  
A Matrix is a triangular or rectangular or square array of objects or items 
or numbers (real, 
and columns enclosed within 
operations.  
 
A Matrix having m rows and n columns is called an "m by n " or  m× n 
and is referred to as having order m × n. 
 
Example 1: 
 

 
In the above Matrix,
elements. In the, double subscript notation, the first subscript indicates 
the row and the second subscript indicates the column in which the 
element stands.  Matrix or a Matrix of order m × n.
Suppose  
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INTRODUCTION  

This unit will discuss Matrix, types, Crammer�s rules, Gaussian 
elimination and solutions to simultaneous equations using Matrix 

OBJECTIVES  

At the end of this unit, you should be able to:  

identify rows and columns of a Matrix 
different types of Matrices 

perform operation on Matrix 
Determinant  

simultaneous equations using Matrix and Crammer�s rule.

MAIN CONTENT  

 

A Matrix is a triangular or rectangular or square array of objects or items 
or numbers (real, complex, rational, irrational, natural numbers) in rows 
and columns enclosed within brackets, subject to certain rules of 

A Matrix having m rows and n columns is called an "m by n " or  m× n 
and is referred to as having order m × n.  

Matrix, the numbers or functions aij (n = aij

elements. In the, double subscript notation, the first subscript indicates 
the row and the second subscript indicates the column in which the 
element stands.  Matrix or a Matrix of order m × n.  
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Crammer�s rules, Gaussian 
elimination and solutions to simultaneous equations using Matrix 

rammer�s rule. 

A Matrix is a triangular or rectangular or square array of objects or items 
, irrational, natural numbers) in rows 

to certain rules of 

A Matrix having m rows and n columns is called an "m by n " or  m× n 

 

ij ) called its 
elements. In the, double subscript notation, the first subscript indicates 
the row and the second subscript indicates the column in which the 
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We say that B is a 2 × 2 Ma trix while C is a 3 × 3 Matrix. 
 
3.2 Types of Matrix 
 
3.2.1 Square Matrix 
 
Definition 2:  
This is the type of Matrix in which the number of rows equal number of 
columns.  
 
Example 2: 

 
3.2.2 Zero Matrix 
 
Definition 3:  
 
A zero or null or Void Matrix is Matrix each whose elements is zero is 
called zero or null or Void Matrix 
 
 Example 3: 
 

3.2.3 Diagonal Matrix 
 
Definition 4:  
 
It is a square Matrix that has its diagonal elements to be non
other elements re zero.  In order words the elements a

      MODULE 3 

 
trix while C is a 3 × 3 Matrix.   

This is the type of Matrix in which the number of rows equal number of 

A zero or null or Void Matrix is Matrix each whose elements is zero is 
called zero or null or Void Matrix  

 

It is a square Matrix that has its diagonal elements to be non-zero while 
other elements re zero.  In order words the elements aij, are called diagonal 
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elements of a square matrix (a
 
Example 4:  
 

 
Is a diagonal Matrix.
It should be noted that, the diagonal elements is a diagonal matrix may 
also be zero as shown below
 

 
3.2.4  Identity Matrix 
 
Definition 5:  
A diagonal matrix whose diagonal elements are equal to 1 (unit) is called 
identity matrix or unit 
 
Example 5: 
 

 
3.3 Triangular Matrix
 
Definition 6:  
 
A triangular matrix is a square Matrix a
It is referred to as LOWER TRIANGULAR Matrix whenever i < j and 
UPPER TRIANGULAR MATRIX whenever i > j 
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elements of a square matrix (aij ).  

 

a diagonal Matrix. 
It should be noted that, the diagonal elements is a diagonal matrix may 

be zero as shown below: 

Identity Matrix  

atrix whose diagonal elements are equal to 1 (unit) is called 
identity matrix or unit matrix.  

Triangular Matrix 

atrix is a square Matrix aij  elements aij = 0.  
It is referred to as LOWER TRIANGULAR Matrix whenever i < j and 
UPPER TRIANGULAR MATRIX whenever i > j  
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It should be noted that, the diagonal elements is a diagonal matrix may 

 

atrix whose diagonal elements are equal to 1 (unit) is called 

 

It is referred to as LOWER TRIANGULAR Matrix whenever i < j and 
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Example 6: 
 

 
3.4 Scalar Matrix 
 
Definition 7: 
 
This is a diagonal matrix whose diagonal elements are equal.
 

 
3.5 Row Matrix 
 
Definition 8:  
It is a matrix which has exactly one row. 
 
Example 7 :  
A=(1 2 3)  
 
3.6 Column Matrix 
 
Definition 9:  
It is a matrix which has exactly one column 
 
Example 8: 
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This is a diagonal matrix whose diagonal elements are equal. 

 

It is a matrix which has exactly one row.  

It is a matrix which has exactly one column  
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3.7 Algebra of Matrices
 
3.7.1 Equality of Matrices
 
Definition 10: 
 
Two matrices A and B are said to be equal if:
(a)  Both A and B are of
(b)  Corresponding elements in both A and B are the same.
 
Example 9: 
 

 
3.7.2 Sum and Difference of Matrices
 
Definition 11:  
 
If A = (aij ) and B = (b
+B) is definition as the Matrix C = (c
sum or difference of the corresponding elements of A and B. Thus, A – B 
= (aij– b ij ) . Two
addition or subtraction. 
 
Example 10: 
Suppose  

 
  

     INTRODUCTION TO MATHEMATICAL ECONOMICS 

Algebra of Matrices 

Equality of Matrices 

Two matrices A and B are said to be equal if:  
Both A and B are of the same order. 
Corresponding elements in both A and B are the same.

Sum and Difference of Matrices 

 

) and B = (bij ) are two × Matrices, th eir sum or difference (A – 
is definition as the Matrix C = (cij ), where each element of C is the 

difference of the corresponding elements of A and B. Thus, A – B 
Two matrices of the same order are said to be conformable for 
subtraction.  

INTRODUCTION TO MATHEMATICAL ECONOMICS  

Corresponding elements in both A and B are the same. 

 

eir sum or difference (A – 
ach element of C is the 

difference of the corresponding elements of A and B. Thus, A – B 
be conformable for 
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Solution: 

3.7.3 Multiplication of Matrix
 
Definition 12:  
 
Scalar Multiplication:  
 
If K is any complex number and A , a given matrix then KA is the Matrix 
obtained from A by multiplying each element of A by K. The number K is 
called scalar.  
 
Example 11: 
 
If 

 
 
Example 12: 
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Multiplication of Matrix 

If K is any complex number and A , a given matrix then KA is the Matrix 
obtained from A by multiplying each element of A by K. The number K is 
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Example 13: 
 
If 

 
Find Matrix B such that A × B 
 
Solution: 
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Find Matrix B such that A × B  
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3.7.4 Multiplication of Two Matrices
 
Definition 13: 
 
 
The product of AB of two Matrices A and B is defined only when the 
number of columns of A is the same as the number of rows in B. If A and 
B were order m × n and n × p respectively,
of order n × p.  
Example 14: 
 
If  

Find (i) AB (ii)   BA 
 
 
Solution: 
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Multiplication of Two Matrices 

The product of AB of two Matrices A and B is defined only when the  
number of columns of A is the same as the number of rows in B. If A and 

respectively, then the product AB is a matrix 
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Example 15: 
 

 
Solution:  

 
 
3.8 Transpose Matrix
 
Definition 14:  
 
The transpose of a matrix is where the rows change to columns and 
column change to rows. 
 
If A = (aij )m,n  then A
 
Example 16: 
 

 
 
3.9 Symmetric Matrix
 
Definition 15:  
 
Let A be a square Matrix. If A = A
Matrix.  
 

     INTRODUCTION TO MATHEMATICAL ECONOMICS 

 

Transpose Matrix 

 

The transpose of a matrix is where the rows change to columns and 
column change to rows.  

then AT  or At = (aij ) where AT  = At =transpose of A. 

Symmetric Matrix 

 

Let A be a square Matrix. If A = AT  , then we say that A is a symmetric 

INTRODUCTION TO MATHEMATICAL ECONOMICS  

 

The transpose of a matrix is where the rows change to columns and 

=transpose of A.  

 

, then we say that A is a symmetric 
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Example 17: If 
 

 
Hence AT = A which implies that A is a symmetric Matrix. 
 
3.10 Skew Symmetric Matrix
 
Definition 16:  
 
Suppose A is a square Matrix,
Matrix if A = �A T  They are only valid for square Matrix ( i.e
and skew symmetric Matrices). 
 
 
Example 18: 
 

 

 
 
3.11 Determinant of a Matrix
 
Definition 17:  
 
 
With any square Matrix there is associated a number �
calculated from products of the elements of the Matrix . 
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A which implies that A is a symmetric Matrix.  

Skew Symmetric Matrix 

Suppose A is a square Matrix, then A is said to be a Skew symmetric 
They are only valid for square Matrix ( i.e. symmetric 

and skew symmetric Matrices).  

  

 

Determinant of a Matrix 

atrix there is associated a number � which is 
calculated from products of the elements of the Matrix . Thus if 
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then, determinant of A is
 

 
represent determinant of A or �
 
Example 19:  
 
Find the determinant of Matrix A. Given that
 

 
Consider a 3 × 3 

 
Using first row to expand
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determinant of A is 

represent determinant of A or �.  

Find the determinant of Matrix A. Given that 

Consider a 3 × 3 Matrix  
 

 

Using first row to expand 
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Alternatively, if 

 
Note: 
The minor of the element aij  is the Matrix obtained by deleting the i
and jth  column. 
 
Example 20: The minor of the element
 

 
Example 21: 
 
Calculate the value of the determinant 
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is the Matrix obtained by deleting the ith  row 

: The minor of the element 

 

Calculate the value of the determinant of Matrix A, if 
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Using the first column to expand
 
 

 
Alternatively, if 
 

 
 
3.12 Sarru�s Rule
 
Definition 18: 
 
Sarru�s rule can be applied in getting determinant of a Matrix.
If Suppose Matrix 
 

 
then, using Sarru�s rule, we have
 

 
 
Note:
Here we have added first two columns in each row to the row now giving 
us a 3×5 matrix the map (or cross) as indicated to get. 
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Using the first column to expand 

 

Sarru�s Rule 

Sarru�s rule can be applied in getting determinant of a Matrix.
If Suppose Matrix  

 

using Sarru�s rule, we have 

 

Here we have added first two columns in each row to the row now giving 
us a 3×5 matrix the map (or cross) as indicated to get.  

INTRODUCTION TO MATHEMATICAL ECONOMICS  

 

 

Sarru�s rule can be applied in getting determinant of a Matrix. 

Here we have added first two columns in each row to the row now giving 
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Example 22: Given that Matrix
 

Note: Sarru�s rule is the only applicable to 3 × 3 Matrix
 
3.13 Properties of Determinants
 
(1) If we add (or subtract)

another then the determinant does not change.
e.g.  
 
Let  

 
 
(3)  If we interchange two rows (or column
 determinant changed. 
 

(5)    If any two rows or two columns of a square matrix are the same, 
then  the determinant will be zero
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: Given that Matrix 

 

 
 

Sarru�s rule is the only applicable to 3 × 3 Matrix  

Properties of Determinants 

If we add (or subtract) a scalar multiple of a row or column to 
then the determinant does not change. 

If we interchange two rows (or column) then the sign of the 

 
If any two rows or two columns of a square matrix are the same, 
the determinant will be zero .e.g. if 
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(6)   The determinant of a diagonal Matrix A is equal to the product of 
its diagonal elements. 

 
(7)   The determinant of the product of two Matrices is equal to the 

product of the determinant of the two Matrices.e.g |AB| = |A|.|B| 
where A and B are two given Ma

 
3.14 Singular and Non
 
Suppose A is a square Matrix A is said to a singular Matrix if its 
determinant is equal to zero i.e
non-singular when its determinant is not equal to zero i.e
 
Example 23: Show that A is a singular Matrix given that |A| = 0.
 

 
Example 24: 
 
Given that  
 

 
where A is a Singular Matrix, determine the values of x.
 
Solution: 
Since Matrix A is singular
 

dividing both sides by x, we have  x
equation using factori

     INTRODUCTION TO MATHEMATICAL ECONOMICS 

The determinant of a diagonal Matrix A is equal to the product of 
its diagonal elements.  

The determinant of the product of two Matrices is equal to the 
product of the determinant of the two Matrices.e.g |AB| = |A|.|B| 
where A and B are two given Matrices.  

Singular and Non-Singular Matrix 

Suppose A is a square Matrix A is said to a singular Matrix if its 
determinant is equal to zero i.e. |A| = 0. Matrix A is said to be 

singular when its determinant is not equal to zero i.e. if |A| = 0. 

: Show that A is a singular Matrix given that |A| = 0.

where A is a Singular Matrix, determine the values of x. 

Since Matrix A is singular 

 
 

 
 

dividing both sides by x, we have  x2� 5x + 2 = 0 which is a quadratic 
equation using factorisation, we have:  

INTRODUCTION TO MATHEMATICAL ECONOMICS  

The determinant of a diagonal Matrix A is equal to the product of 

The determinant of the product of two Matrices is equal to the 
product of the determinant of the two Matrices.e.g |AB| = |A|.|B| 

Suppose A is a square Matrix A is said to a singular Matrix if its 
|A| = 0. Matrix A is said to be 

if |A| = 0.  

: Show that A is a singular Matrix given that |A| = 0. 

 

5x + 2 = 0 which is a quadratic 
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� x2� x � 4x + 2 = 0  
� x(2x � 1) � 2(2x � 1) = 0  
� (x � 2)  (2x � 1) = 0  
� (x � 2) = 0 or (2x � 1) = 0  
�x=2 or   x = 12 
 
3.15 Cofactor of a Matrix
 
Given an n-square Matrix A. i.e
 

The scalar Cij  = (�1) i+j |Mij | is called the cofactor of the element a
Matrix A, where M and  (�1) i+j

 
 
Hence the cofactor of a11 = c11
 

 
 
and the cofactor 
 

Note: cofactor is a scalar while the minor is a Matrix.
 
 
3.16 Adjoint of a Matrix 
 
The transpose of the cofactor of a Matrix is known as the adjoint of the
Matrix. 
 
Example 25: 
Given that Matrix  

      MODULE 3 

 

 

Cofactor of a Matrix 

atrix A. i.e. 

 
| is called the cofactor of the element aij of the 

i+j  are called minor and scalar respectively. 

11 = (�1) 1+1 

 
cofactor is a scalar while the minor is a Matrix. 

 

of the cofactor of a Matrix is known as the adjoint of the 
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(a) Determine the cofactor of A, and hence find 
(b) Its Adjoint.  
 
 
Solution:  
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(a) Determine the cofactor of A, and hence find  
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3.17 Inverse of a Matrix 
 
(Using adjoint and determinant) 
Suppose A is a square Matrix, the inverse of A 

 
Example 26: 
Given that Matrix  

show that the inverse of Matrix A is denoted by

 
Solution: 

 

 
Example 27: 
 
Find the inverse of A, given that

      MODULE 3 

 

adjoint and determinant)  
Suppose A is a square Matrix, the inverse of A denoted A�1   is given by  

 

 
 

show that the inverse of Matrix A is denoted by 

 

 
 

 

 

Find the inverse of A, given that 
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Solution: 

 
Example 28:  
 
A and B are Matrix such that
 

 
where  b1, b2 are non
satisfies AB = KB
 
Solution: 
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A and B are Matrix such that 

 

are non-zero numbers. Determine the values of K which 
AB = KB 

INTRODUCTION TO MATHEMATICAL ECONOMICS  

 

 

zero numbers. Determine the values of K which 



FMT 204     

 
Example 29: 
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Example 30: 
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Solution: 
 

 
Example 31: 
 

 

      MODULE 3 
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Example 32: 

 
Solution: 
 
Consider  
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Example 33: 
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Example 34: 
Suppose Matrix  

 
 (i) Find the value of x for which A is a singular Matrix and (ii) Hence 
determine the Adjoint of A. 
 
Solution 
(i) If A is a singular Matrix then, |A| =
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(i) Find the value of x for which A is a singular Matrix and (ii) Hence 

(i) If A is a singular Matrix then, |A| = 0 
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3.18 Solutions to Simultaneous Equations using Matrix 
 Approach
 
Using Inverse of a Matrix 
 
The inverse of Matrix can also be use to provide solution to a 
simultaneous linear equation.
simultaneous equation with two and three unknowns. 
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Solutions to Simultaneous Equations using Matrix 
Approach 

Using Inverse of a Matrix  

The inverse of Matrix can also be use to provide solution to a 
simultaneous linear equation. In this section we are going to consider 
simultaneous equation with two and three unknowns.  

INTRODUCTION TO MATHEMATICAL ECONOMICS  

 

 

 

Solutions to Simultaneous Equations using Matrix 

The inverse of Matrix can also be use to provide solution to a 
In this section we are going to consider 
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Example 35:  
 
(a) Given that 
 

(a)  (i) Find AB, (ii) Find the inverse A 
(b)  Using the inverse of A in (a)(ii)above, or otherwise, solve the 
 following simultaneous equation. 
 
3x + 2y � 2z + 8 = 0  
x�3y+3=0  
2x + y � 3z + 9 = 0  
 
 
Solution: 
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(i) Find AB, (ii) Find the inverse A  
Using the inverse of A in (a)(ii)above, or otherwise, solve the 
following simultaneous equation.  
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(b)  Re-writing the equation, we have
 
3x + 2y � 2z = �8 
x�3y+z=�3  
2x + y � 3z = �9 
 
Write the equations in Matrix form we have
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writing the equation, we have:  

� 2z = �8  

� 3z = �9  

the equations in Matrix form we have: 

INTRODUCTION TO MATHEMATICAL ECONOMICS  
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Example 36: 
 
Using the inverse of a Matrix solve the system of the equations
 
2x + 3y = 7 
x+2y=3 
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Using the inverse of a Matrix solve the system of the equations  
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3.19 Crammer�s Rules 
 
Crammer�s rule is another Matrix method of solving a simultaneous 
linear equation. This approach is applicable only for square Matrix.
Given A X = K where while K is 
 

 
where the summation is the expansion of determinant of A by its ith 
column if the element of the i
K1K2K3,......Kn  i.e. 
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Crammer�s rule is another Matrix method of solving a simultaneous 
linear equation. This approach is applicable only for square Matrix. 

while K is coefficient. 

 
 

 

where the summation is the expansion of determinant of A by its ith 
the element of the ith  column of A are replaced by 
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Example 37: 
(a) Find the values of w for which
 

 
(b)  By substituting the integral value of 

Crammer�s rule to solve the system of equation. 
 
wx + 2z = 3  
3x � y + 4z = 4  
6x + 2wy = �4 
 
Solution (a) 

 
w(0 � 8w) � 0(0 � 24) + 2(6w + 6) = 16 
� w(�8w) � (�24) + 12w + 12 = 16 
��8w 2 + 12w + 12 
��8w 2 + 12w � 4 = 0 or 
� 8w2� 12w + 4 = 0 
� 4(2w2� 3w + 1) = 0 
Dividing both side by 4, we have 
� 2w2� 2w � w + 1 = 0 
� 2w(w � 1) � 1(w � 1) = 0 
w=1 or w= ‰   
 

(b) The integral value of w is 1 with w
 3 
3x � y + 4z = 4  
6x + 2wy = �4 
 
Writing this equation
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(a) Find the values of w for which 

 

By substituting the integral value of w as obtained in (a) above, use 
Crammer�s rule to solve the system of equation.  

 

 
 

� 8w) � 0(0 � 24) + 2(6w + 6) = 16  
�8w) � (�24) + 12w + 12 = 16 ��8w 2 + 24 + 12w + 12 = 16 

+ 12w + 12 � 16 = 0  
� 4 = 0 or  

12w + 4 = 0  
3w + 1) = 0  

Dividing both side by 4, we have � 2w2� 3w + 1 = 0  
� w + 1 = 0  

� 1) � 1(w � 1) = 0 � (w � 1)(2w � 1) = 0  

(b) The integral value of w is 1 with w =1the system becomes

 

this equation in Matrix form, we have 

INTRODUCTION TO MATHEMATICAL ECONOMICS  

w as obtained in (a) above, use 

 

+ 24 + 12w + 12 = 16  

becomes wx+2z=
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3.20 Gaussian Elimination
 
This is another method of finding the inverse of a non
is a situation whereby a square Matrix been converted to the identity 
Matrix by series of row operations or by a series of 
The same series of operations performed on the identity Matrix will 
change it (identity Matrix
The procedures of obtaining the inverse of a square Matrix using 
Gaussian elimination are as follows. 
 
Step 1:  
Put the square Matrix and its equivalent identity in the form 
adjoining the Matrices A and 
identity  Matrix and label  R
hand sides e.gR1

 
Step 2:  
Divide the first row of the Matrices (i.e
the element in the first column of the square Matrix 
result obtained (for this new row) to obtain zer
each of the other 
side from where you stop 
example. 
 
Step 3: 
Divide the second row (in step 2 above i.e
element in its second column to get R8 and use the result obtained for this 
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Gaussian Elimination 

This is another method of finding the inverse of a non-singular Matrix.
is a situation whereby a square Matrix been converted to the identity 
Matrix by series of row operations or by a series of column operations.  
The same series of operations performed on the identity Matrix will 
change it (identity Matrix) to the inverse of the square matrix. 
The procedures of obtaining the inverse of a square Matrix using 
Gaussian elimination are as follows.  

Put the square Matrix and its equivalent identity in the form 
adjoining the Matrices A and I, where A is a square Matrix and I is the 

Matrix and label  Ri(where i = 1, 2, 3 ,R = row) on the left 
1, R2, R3 if A is a 3×3 Matrix. 

Divide the first row of the Matrices (i.e. that of the square and identity) by 
the element in the first column of the square Matrix (i.e. a11), then use the 
result obtained (for this new row) to obtain zeros in the first colu

of the other rows. Continue the labelling of the rows on the left hand 
side from where you stop i.e.  R1, R2R3 if A is a 3×3  

Divide the second row (in step 2 above i.e. R5 for  3 × 3  Matrix)by the 
its second column to get R8 and use the result obtained for this 

INTRODUCTION TO MATHEMATICAL ECONOMICS  

 

singular Matrix. It 
is a situation whereby a square Matrix been converted to the identity 

column operations.  
The same series of operations performed on the identity Matrix will 

the inverse of the square matrix.  
The procedures of obtaining the inverse of a square Matrix using 

Put the square Matrix and its equivalent identity in the form  [A/I]  i.e 
A is a square Matrix and I is the 

,R = row) on the left 

that of the square and identity) by  
), then use the  

os in the first column of 
the labelling of the rows on the left hand 

 Matrix for 

for  3 × 3  Matrix)by the 
its second column to get R8 and use the result obtained for this 
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new  R8 to obtain zero in the second c
and  R9 for a 3×3 Matrix). 
 
Step 4:  
Divide the third row (in step 3 above, i.e
column to get  R12 and use the result obtained in R
third column of each of the other rows (i.e
Matrix).  
 
The process will continue till 
Matrix one is considering. In other words step (n + 1) will be: Divide 
nth row (in step n) by the element in its and use the new row obtained to 
get zero in the nth column of each of the other rows. 
NOTE:  
(1) it should be noted that when considering the above procedure, if for 
examples at  the(r + 1)  step the element in the rth column is zero, you 
need to interchange that particular row with subsequent row that is having 
a non-zero element in the rth column and proceed with the (r + 1) step.
(2) The result will be in the form A and I is the identity Matrix.
 

 
Find the inverse of A, using Gaussian elimination method.
Solution 
 

      MODULE 3 

obtain zero in the second column of each of the other rows (R7 

Divide the third row (in step 3 above, i.e. R9  )by the element in its third 
and use the result obtained in R12  to get zero in the 

third column of each of the other rows (i.e.  R10  and R11 for  a 3 × 3 

The process will continue till the nth   row depending on the type of 
other words step (n + 1) will be: Divide the 

(in step n) by the element in its and use the new row obtained to 
of each of the other rows.  

(1) it should be noted that when considering the above procedure, if for 
examples at  the(r + 1)  step the element in the rth column is zero, you 
need to interchange that particular row with subsequent row that is having 

zero element in the rth column and proceed with the (r + 1) step. 
ill be in the form A and I is the identity Matrix. 

 

using Gaussian elimination method. 
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Alternatively (for better understanding)
 

     INTRODUCTION TO MATHEMATICAL ECONOMICS 

(for better understanding) 

INTRODUCTION TO MATHEMATICAL ECONOMICS  
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Example 39: 
 
Find the inverse of Matrix A, if

 
using Gaussian elimination method
 
Hence solve the system of the equations
 

 
Solution: 

 
It can be noticed that the element in the first row, first column of Matrix
A is zero, hence there is need to interchange the
which will now look like: 
 

      MODULE 3 

 

Find the inverse of Matrix A, if 

 

elimination method. 

Hence solve the system of the equations:  

 

 

It can be noticed that the element in the first row, first column of Matrix 
e is need to interchange the first and second rows, 
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Now to solve the system of equations, firstly, we need to rewrite the 
equations, that is, equations. 
 
2z � 4y = 2  
x+5z=y+83  

2x + 3y + 4z �  53

becomes 
�4y + 2z = 2 
x+5z=y+83 

2x + 3y + 4z = 53

 

 

     INTRODUCTION TO MATHEMATICAL ECONOMICS 

 

Now to solve the system of equations, firstly, we need to rewrite the 
equations, that is, equations.  

53 =0 

53 

INTRODUCTION TO MATHEMATICAL ECONOMICS  

 

 

Now to solve the system of equations, firstly, we need to rewrite the 
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It can be seen that A is the same as the original 
the working above, we have 
 

 

 

 
Example 40: 
Using Gaussian elimination method to solve the equations
 
2x1� 2x 2 + x3 + x4 = 1  
x1 + 3x2� x 3 + 2x4 = 2  
�x 1 + 2x2� 2x 3� x 4 = �3  
5x1 + x2� 2x 4 = �9  
 
Solution:  
Writing the above equations in Matrix form, we have
 

      MODULE 3 

It can be seen that A is the same as the original Matrix A given and from 

 

 

 

Using Gaussian elimination method to solve the equations 

Writing the above equations in Matrix form, we have 

 

 

 

 

 

 


