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Definitions:

Square matrix: A rectangular matrix [aij]mxn 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]nxn 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-il| =0
ie ()M ()MEL,  Jag|at+ ()VEEL BT (i < g a;; aj; aj; [0

=2 (3 R [
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Corllary 1: l_:orAz [ﬂ_J.L Gy Gyg Gy O3y Gop Gog Goy O3y Oz Ggg Ggq Oy Ogp Gag By 1,
the characteristic equation is
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Example: Take A=[3 — 3511 —2304529 -2 -5 —11]

Then characteristic equation of Aisgivenby |[A—-41|=0

or|3 -4 —-3511 —-2-130452-419-2-5-11-4l=0

or(3—1)1-2-23052-349 -5 —11-2|+3]13042-39 -2 —-11-2|+5]1 —2-20459 -2 -51-4]-
11 —2-413452-1-2-5-11=0

or (3-A)(-A*+ A7 +101-172) +3(1* + 91 —-55) +5(- 44+ 91 + 94) -1(- 24*- 91 -25) =0

ori*-41% -224%+2831-186=0

Using the above result

(-1)* 2% + (-1)° (3+(-2)+2+1)A?
+(-1)%(13 =31 -2|+I335421+131 —21|+|-23521+|-20 -51|+|29 —11])a°
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+(-1)1(3 -351 -234521+|3 -311-20-2-51|+]351429 -2 -11|+-230529 -5 —11])a*
+]3 —3511 —2304529 -2 -5—-11]=0
We get the same result A* - 41% - 221% +2831-186=0

Corllary 2: For A= [ay; @, @3 @14 Q15 G2) G2z Qo3 Ozy Gos Gy O3z a3 Ggy O35 Gy Oy Gy3 Ggy Oy Osp G52 Gsz Gy Oss |,
the characteristic equation is
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Example: Take A=[-2356 —197 —103 —4 —21325032345612]

Then characteristic equation of Aisgivenby |[A—-41|=0

Or|-2-41356 -197-1-103 -4 -21-13250932-1345612-21|=0

Or(-2-2)17 -4 -103 -21-132932-4135612—-11-3/19 -103 —-41-432532-134612-1]|
+5/97-103 —4 —232592-134512-11-6/197-21-13 -4 -21-1259334562-1/|
+-1)I27-4-10 -4 —21-135932—-145611=0

Or (-2- A)(A*-124%3+217+19214-288)-3(-91%+294%+2761*-112)+5(-44% +49.17 +1641+16)-6(-51%-311° +841++720)-1(44*-
141%+16014+608) = 0

Or -1% + 104*+554%+1621%-7681*-3936 = 0

Use the above result

(-1)5 A% + (-1)* (-2+7+1+2+2)4*

+(-13(-2397 +|l-25 —41|+l-2652 |+|-2 —142|+]7 -1 —21|+7092 |+
7352+1332+1262+|2312)a®

+ (-1)?

(1-23597 -1 -4 -211"-236970592"|-23 —-1973452|*|-256 —413532|"|-25 -1 -412462]|
1-26 —15234121"17 —10 -2139321117 —13 -21256201"703923512["1132323612/[)4°

+ (-

1)}(-235697 —10 —4 —2135932|+|-235 -197 —13 —4 —2124562+

|-236 —1970359234512| +|-256 -1 —-413253234612+]7 —103 —213293235612)a(-
1)°-2356 —197 —103 -4 —-21325932345612[4°=0

Or (-1)° A% + (-1)* (10)A*+(-1)3(-55)4% +(-1)2(162).4> +(-1)1(768)4*+(-1)°(-3936)1°= 0

Or -1% + 104*+554%+1624%-7684-3936 = 0
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