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Abstract: letA bea matrix of order mXn .Since we have traditional method to find the rank of 

matrix A by converting the given matrix into row reduced echelon form or column reduced echelon 

and normal form. Here we use another method to convert the given matrix A into an Anti –Row 

reduced Echelon form or Anti- Column Reduced Echelon form and the result matrix will give the 

rank of the matrix A so that the number of non-zero rows in corresponding method is the rank of 

A. And we have also introduced anAnti Normal Form to find the rank of A. In addition to this we 

have solved system of linear equations using anti echelon method. 
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1. Introduction 

Definition 1.1: A square matrix J of order nXn is said to be Anti Identity matrix if J represented as 

nXnJ  =






















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0000

01000
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  

The Anti-Identity matrix of the different order for n=2, 3, 4, 5,., .are given below. 

22XJ  = 







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,
33XJ  =








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





001
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,

44XJ  =









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






0001

0010

0100

1000

.. 

Definition 1.2: A matrix of of order mXn is said to be in Anti- Row reduced echelon form if it 

satisfy the following conditions 

1. The last non-zero entry in first row is must be non-zero. 

2. In each row below the last non-zero element below values must be zero. 

3. Zero rows if any must be in bottom of the matrix. 

Examples: 
















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0241

4321

,
















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0241

4321

,

















0000

0001

4321

,



















0001

0012

0542

4301

,



















0000

0000

0542

4301

 

Definition 1.3:A matrix of order mXn  is said to be in Anti- Normal form if it is converted into any 

one the following form 
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   0,
0

,
00

0
, J

JJ
J 
















 Where J is Anti Identity matrix of order rXr and r is the rank and r ≤ Min 

(m, n) 

For example  

1)



















0001

0010

0100

1000

is in anti normal form with rank 4 

2)



















0000

0010

0100

1000

is in anti normal form with  rank 3 

3)



















0000

0000

0100

1000

is in anti normal form with  rank 2 

4)

















0000

0100

1000

is in anti normal form with  rank 2 

Definition 1.4:A matrix of of order mXnis said to be in Row reduced echelon form if it satisfy the 

following conditions 

1. The first non-zero entry in first row is must be non-zero. 

2. In each row below the first non-zero element below values must be zero. 

3. Zero rows if any must be in bottom of the matrix. 

 

Examples: 

















0100

3210

4321

,

















0000

0000

4321

,

















0000

0010

4321

,



















5000

0100

0540

4301

,



















0000

0000

0540

4301

 

 

 

Definition 1.5:A matrix of order mXn  is said to be in Normal form if it is converted into any one 

the following form 

   0,
0

,
00

0
, I

II
I 
















Where r is I is the Identity matrix of order rXr and r is the rank, r ≤ Min (m, 

n) 

For example  



JOURNAL OF ALGEBRAIC STATISTICS 
Volume 13, No. 3, 2022, p. 3312 - 3319 
https://publishoa.com  
ISSN: 1309-3452 

 

3314 
 

1)



















1000

0100

0010

0001

is in anti normal form with rank 4 

2)



















0000

0100

0010

0001

is in anti normal form with  rank 3 

3)



















0000

0000

0010

0001

is in anti normal form with  rank 2 

4)

















0000

0100

1000

is in anti normal form with  rank 2 

 

II.Methodology 

In this section we are going to take one example for this we will apply traditional method converting 

the given matrix into row reduced echelon form then we find rank of the matrix and then for   the 

same matrix we will find the rank by converting the same matrix into anti row reduced echelon 

form. In the same way we will take another example to find the solution of the system of linear 

equationsconstruct augmented matrix and convert that into echelon form and Anti Echelon form to 

find the solution then we prove that using this two methods the answer is same. 

 

Type 1: Row reduced Echelon form and Row reduced anti Echelon form 

Case 1: Find Rank of a matrix using traditional method converting the given matrix into row 

reduced echelon form. 

Find Rank of A=



















−

−−−

−−

7036

2313

4211

1132

 using row reduced echelon form  

Solution: 



















−

−

−−−

−−

=

7036

2313

4211

1132

A

 

R1<->R2
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

















−

−

−−

−−−



7036

2313

1132

4211

 

Applying  R2->R2-2R1,R3->R3-3R1,R4->R4-6R1 

















 −−−



171290

10940

7350

4211

 

Applying R4->R4-R3 

















 −−−



0000

10940

7350

4211

 
Applying  R3->5R4-4R3 

















 −−−



0000

223300

7350

4211

 

It is in echelon form now, the number of Non zero rows =3 

3)( = A  

Case 2: Find Rank of the same above matrix using alternative method converting the given matrix 

into anti row reduced echelon form 

Find Rank of A=



















−

−−−

−−

7036

2313

4211

1132

 using Anti Row reduced echelon form  

Solution: 



















−

−

−−−

−−

=

7036

2313

4211

1132

A  

Applying R2->R2-4R1,R3->R3-2R1,R4->R4-7R1 



















−−

−−

−−

−−−



07188

0551

02137

4211

 

Applying  R2->R2+R3 
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

















−−

−−

−−

−−−



07188

0551

07188

4211

 
Applying  R4->R4-R2 



















−−

−−

−−−



0000

0551

07188

4211

 
Applying R3->5R3-7R2 



















−−

−−−



0000

005533

0551

4211

 

It is in anti row reduced echelon form now, the number of Non zero rows =3 

3)( = A  

Hence the both cases the rank is unique  

 

Type 2: Normal form and Anti Normal form 

Case 1: Find Rank of a matrix using traditional method converting the given matrix into normal 

form. 

Find Rank of A=



















−

−−−

−−

−−

6142

2231

6452

3221

 using row reduced Normal form  

Solution: 



















−

−−−

−−

−−

=

6142

2231

6452

3221

A

 
 

Applying  R2->R2-2R1,R3->R3+R1,R4->R4-2R1 



















−

−−



0300

1010

0010

3221

 

Applying  C2->C2-2C1,C3->C3+2C1,C4->C4+3C1 
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

















−


0300

1010

0010

0001

 
Applying  C4<->C3and then C4->C4/3 





















1000

0100

0010

0001

 

 4I  

4)( = A  

 

Case 2: Find Rank of the same above matrix using alternative method converting the given matrix 

into Anti Normal form 

Solution: 



















−

−−−

−−

−−

=

6142

2231

6452

3221

A

 
Applying  R2->R2-2R1,R3->3R3-2R1,R4->R4+2R1 



















−

−−

−−



0784

010135

0010

3221

 

Applying  C4->C4/-3 



















−

−−

−



0784

010135

0010

1221

 
Applying  C1->C1-C4,C2->C2-2C4,C3->C3+2C4 



















−

−−


0784

010135

0010

1000

 
C4<->C3 
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

















−

−−


0874

013105

0100

1000

 

Applying  R3->R3+13R2,R4->R4-8R2 



















−

−


0074

00105

0100

1000

 
Applying  R3->R3/-5 



















−

−


0074

0021

0100

1000

 
C2<->C1 



















−

−


0047

0012

0100

1000

 
Applying  R4->R4+4R3, 



















−


0001

0012

0100

1000

 
C2->C2/-1 





















0001

0012

0100

1000

 
Applying  C1->C1-2C2 





















0001

0010

0100

1000

 

 4J  
4)( = A  

Hence the both cases the rank is unique  
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III. Conclusion 

Here we have proved there are the alternative methods anti row reduced echelon form and Anti 

Normal form to find rank of the given matrix of any order. 
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