International Journal of Statistics and Applied Mathematics 2017; 2(6): 99-102

International Journal of

Statistics and Applied Mathematics

ISSN: 2456-1452

Maths 2017; 2(6): 99-102
© 2017 Stats & Maths
www.mathsjournal.com
Received: 09-09-2017
Accepted: 10-10-2017

Ashwani Jain

Assistant Professor in
Mathematics, Sgg Janta Girls
College, Raikot, Punjab, India

Correspondence

Ashwani Jain

Assistant Professor in
Mathematics, Sgg Janta Girls
College, Raikot, Punjab, India

Characteristic equation of square matrix of order 4 and
5 in terms of determinants of its sub matrices

Ashwani Jain

Abstract

The method to find the characteristic equation of a square matrix of any order is to solve the equation det.
(A-2AI) =0i.e.| A-Al| =0 which takes so much time when n = 4,5,.....& so on. This paper is an
attempt to simplify the method to find the characteristic equation of a square matrix A of order 4 and 5 by
taking the determinants of its all submatrices starting from 1x1 upto nxn.
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Introduction

Definitions

Square matrix: A rectangular matrix [a;jJmxn Of Order m x n is said to be square matrix if m=n
Determinant: Determinant of a square matrix is a number associated to it.

Characteristic equation: If A=[ajj].xn is sSquare matrix of order n then equation |A-Al| = 0 is its
characteristic equation

Result
If A= [ajj]nxn is Square matrix of order n then its characteristic equation is given by |A-Al| =0
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Example: Take A = i _52 ; g
-2 -5 -1 1
Then characteristic equation of A is given by |JA-AT1|=0
3—-A -3 5 1
1 —2—-2A 3 0
or =0
4 5 2—2A 9
-2 -5 -1 1-2A
—2-2A 3 0 1 3 0 1 -2-2A
or(3—2) 5 2—2A 9 |+3[4 2-2A 9 |+5(4 5
-5 -1 1-2A -2 -1 1-2 -2 -5

Or (3-A)(- A% + A2 + 10 A - 172) + 3 (A2 + 9 A — 55) + 5(- 432+ OA + 94) -1(- 2A2- 9A -25) = 0

orA*-423-2222 +2831-186=0
Using the above result
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We get the same result A* - 423 - 2232 + 2831 - 186 =0
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Example: Take A=|—-4 -2 1 3 2
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5 9 3 2—2A 3
4 5 6 1 2—-2A
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Or  (-2- )(A*-12A3+2A2+192A1-288)-3(-9A3+29A2+276A1-112)+5(-4A3+49A2+164A1 +16)-6(-5A3-31A2+84A1+720)-1(4A3-147%+
160A1+608) = 0
Or -A5 + 10A*+55A3+162A2-768A1-3936 = 0
Use the above result

(-1)5 A5 + (-1)* (-2+7+1+2+2)A%
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OF (-1)5 A5 + (-1)* (LO)A*+(-1)3(-55)A3+(-1)%(162)A2+(-1)L(768)A1+(-1)°(-3936)A°= 0
Or -AS + 10A*+55)3+162A2-76811-3936 = 0

References

1. Blyth TS, Robertson EF. Basic Linear Algebra. 1998, 149. ISBN 3-540-76122-5.

2. John B, Fraleigh, Raymond Beauregard A. Linear Algebra 2nd edition, p 246, Addison-Wesley ISBN 0-201-11949-8.

3. Werner Greub (1974) Linear Algebra 4th edition. 1990, 120-5. ISBN 0-387-90110-8.

4. Paul Shields C. Elementary Linear Algebra 3rd edition. 1980, 274. Worth Publishers ISBN 0-87901-121-1.

5. Gilbert Strang. Linear Algebra and Its Applications 3rd edition. 1988, 246. Brooks/Cole ISBN 0-15-551005-3.

6. Artin, Michael. Algebra, Prentice Hall, 1991. ISBN 978-0-89871-510-1.

7. Blass, Andreas. Existence of bases implies the axiom of choice", Axiomatic set theory (Boulder, Colorado, 1983),

©

11.
12.
13.

14.
15.

Contemporary Mathematics 31, Providence, R.I.: American Mathematical Society. 1984; 31-33. MR 763890.

Brown, William A. Matrices and vector spaces, New York: M. Dekker, 1991. ISBN 978-0-8247-8419-5.

Lang, Serge. Linear algebra, Berlin, New York: Springer-Verlag, 1987. ISBN 978-0-387-96412-6.

Lang, Serge. Algebra, Graduate Texts in Mathematics 211 (Revised third ed.), New York: Springer-Verlag, 2002. ISBN 978-
0-387-95385-4, MR 1878556.

Mac Lane, Saunders. Algebra (3rd ed.). 1999, 193-222. ISBN 0-8218-1646-2.

Meyer, Carl D. Matrix Analysis and Applied Linear Algebra, SIAM, 2000. ISBN 978-0-89871-454-8.

Roman, Steven. Advanced Linear Algebra, Graduate Texts in Mathematics 135 (2nd ed.), Berlin, New York: Springer-
Verlag, 2005. ISBN: 978-0-387-24766-3.

Spindler, Karlheinz. Abstract Algebra with Applications: Vector spaces and groups, CRC. 1993; 1. ISBN 978-0-8247-9144-5
van der Waerden, Bartel Leendert. Algebra (in German) (9th ed.), Berlin, New York: Springer-Verlag, 1993. ISBN 978-3-
540-56799-8.

~102~



