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Symmetric Matrix

Mat,, = Sym,, & Skew,,,

A sguare matrix A = [aij] is said to be symmetricif A’ = A, that is, [aij] = [4ji] for al possible values of i and |
A=(5 3 27A'= (5 3 2

Sl () 3 1 -6
FOI’EX&\]’T]plEZ 2 -6 0 2 -6 0

SinceA = A’, A issymmetric.

Skew - symmetric Matrix

A square matrix A = [aij] issaid to be skew symmetricif A’ = -A, thatis gji = -aij for al possible values of i and j.

B=0-1 5\y8'= 0 1 -5
1 0 4 -1 0 -4
For example: 5 -4 0 5 4 0

Here B = B’, so it is skew symmetric.

| mportant Results

1) For any square matrix A with real number entries, A + A’ isasymmetric matrix and A - A’ isaskew symmetric matrix.
1 5

A =
Example: For the matrix {6 7] verify that

(i) (A + A’) is symmetric matrix
(ii) (A - A’) is skew symmetric matrix
Solution:

MA+A =1 5 + (1 6
R
=[2 11
|:11 lzj (a)
(A+AY) =2 11
1{11 14]... (b)

From (@) and (b),
(A+A’)=(A+A’), soitissymmetric matrix


https://www.flipkart.com/spoken-english-3rd/p/itmezunpyjy5xcc7?pid=9789339221461&affid=kaminiraw
https://english.eagetutor.com/contact
http://www.britannica.com/EBchecked/topic/561660/square-matrix
http://en.wikipedia.org/wiki/Symmetric_matrix
http://en.wikipedia.org/wiki/Skew-symmetric_matrix

(A-A)Y %0 1
-1 0. (d)

From (c) and (d),
(A-A)=-(A-A"Y, s0itisskew symmetric matrix.

2) Any square matrix can be expressed as the sum of a symmetric and skew symmetric matrix.

A=73 3 -1

-2 -2 01

Example: Express 4 -5 2
Asthe sum of symmetric and a skew- symmetric matrices

Solution:
LetP=%[A+A'land Q=2[A - A’]. Wehaveto show that A =P+ Q

A=3 3 -1\A=3 2 4

2 -2 1 3 -2 -5

4 -5 2 11 2
P=1%(6 1 -5yQ=%(0 5 3
1 -4 -4 5 0 6
5 -4 4 -3 60

P+Q=1%(6 6 -

4 -4 2
-8 -10 4
= (3 3 -1
2 2 1
4 -5 2

Hence P+ Q =A, so A isexpressed as sum of a symmetric and skew symmetric matrices.

Now try it yourself! Should you still need any help, click here to schedule live online session with e Tutor!
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