Derivative use of matrix

Introduction

In Europe, the theory of matrices
and determinants were first developed by
“Leibnitz”, while solving the solution of
linear simultaneous equations.

In 1850 “Sylvester” used the word
“Matrix” for array of numbers in rows and
columns from which determinants is now
regarded as a branch of matrix theory.

At the beginning matrix was used

in  solving the linear simultaneous
€quations, but now-a-days matrix is also
used in higher mathematics while solving
the differential equations. Specially, the
solution of linear differential equation of
second order can be obtained from matrix

wit the help of differentiation.

Sylvester used the calculus on
matrices to get the value of any positive
integral power of a matrix,

Differentiation of matrix

If the element of matrix A are
function of scalar variable t, the matrix is
called a matrix function of t.

=[a,t)]

The differential coefficient of A writ. tis
defined as
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Hence the elements of differentiated

matrix % are the derivatives of the
dt

corresponding element of A.

Example : Use of matrix to solve the

differential equation

dy —1 v'(0)=
——5 +6y =0, y(0)=1y'(0)=2
& Y
Solution: Let
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Or,

dy
Exi—5y2+6y1 =0

Differential equations (1) and (2)
are written in matrix form

_.(_i_yl_o 1 Yy,
dx|y, -6 5|y,
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The characteristic equation of
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Sylvester’s Theorem

Let

RA)=CGA"+CA™ +CA™ +.......... +C_A+Gl
and [AI-A|=f(L) and adjoint matrix of

(M= A]=[f(0)]

[f(*)]  Adjoint matrix [AI-A]
0 f(A)

Then according to Sylvester’s
theorem

Z(%)

=S P(%,)-Z(1,)

r=1
10 -
Example: IfA= 0 3/ find A

Solution :

oty 1 o

Or,
f(A)=(A-1)(A-3)=0  orr,=12,=3
f(L)=22-41+3, f'(1)=21-4

fl(1)=2-4=-2, f(3)=6-4=2

f(]__1[=2 0] [1 o
2(7\1)=Z(1)=[f1(1)] =_§[0 0/ |0 o
£(3 0 0] [0 0]
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By using Sylvester’s theorem

A% =P(A-1) Z(A‘1)+P(k2) Z(AZ)
l50 1 0 lso 0 OJ 2l
~7lo o] |0 1
=1’50 10 +350|:0 Ojl
00 0 1 3.
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= + 50
0 0| [0 3 4.
ASO — 1 0
0 350 5
Conclusion
It is important to note that Matrix 6.
itself is an important branch of
mathematics and its use in different field
of mathematics gives miracle results.
Sometimes for the solution of linear 7
differential equation of second order and
the value of positive integral power of a
matrix have no alternatives than the use of
matrix with the help of differentiation.
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