Theorem: For any square matrix A with real number elements then
a.  (A+ A7) is symmetric
b. (A — AT) is skew-symmetric

How to calculate?
A=-[(A+AT) +(A—AT)]
—=A=-(A+AD +5(A—AD)
= A = Symmertic matrix + Skew Symmertic matrix

9 2 3
Express the matrix A = |5 -1 6]asthe sum of a symmetric and a skew symmetric matrix.
4 0 -8
9 2 3 9 2 3 9 5 4
Giventhatt A=|5 —1 6 |then (A—-AD)=|5 -1 6 |+2 =1 o0
4 0 -8 4 0 -8/ 13 6 -8
9 5 4 [9—-9 2-5 3—4
AT=12 -1 0 >A-AT)=|5-2 —-1+1 6-0
3 6 -8 4 -3 0-6 -—-8+48
9 2 3 9 5 4 0 -3 -1
A+AT)=1|5 -1 6|+2 -1 0 >A-A)=13 0 6
4 0 -8/ 13 6 -8 1 -6 0
9+9 2+5 3+4 [o =2 -1
>A+AT)=|542 —-1-1 6+0 ) [, % 7?7
4+3 0+6 -8-38 So S(A-AD=[> 0 3
7 = -3 0
=>(A+AT)— -2 6 ] Hence, A ==(A+A")+-(A— AT
~16 74 h 3
7 9 < = 0 —= —-
9 = = 2 2 2
2 2 7 3
So i(A+AT)=|l -1 3 =A=|; -1 3(+f7 0 3
7 1
I 3 -g 2 -8 13 =30
2 = A = Symmertic matrix + Skew Symmertic matrix

Express the following matrices as the sum of a symmetric and a skew symmetric matrix.

2 -2 -4 A= [3 5 ] 6 -2 2
A=]-1 3 4 1 -1 A=|-2 3 -1
1 -2 -3 2 -1 3




