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Chapter Three
1- Orthogonal Matrix sxlxidl 4 siadl);
Definition: A square matrix A is called orthogonal matrix if
A. A=A A=1
Defn: An orthogonal matrix is a matrix whose row vectors are
orthonormal (=S ity g paisgeall S )= A A/=1. then AA'=A"A=1

Ex: Show that A= is a orthogonal matrix.
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Solution: (A is orthogonal matrix if A A'=A"A=1)
Then we must to show A.A'=A". A= 1
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then AA'=A'A=1
there fore Aisanorthogonal matrix.

Properties of orthogonal matrix:
Let A be an_orthogonal matrix
1- AA =1
2- AA'=1 = A=A"
3- Product of two_orthogonal matrices is a orthogonal matrix.
4- Transpose of orthogonal matrices is a orthogonal matrix.
5- Invers of orthogonal matrices is a orthogonal matrix.
6- If A is orthogonal matrix then W =+1.

Ex: Prove that the following matrix is orthogonal matrix and hens find B™

-2 1 2
B:% 2 2 1
1 -2 2

Solution: (A is orthogonal matrix if B.B'=B'.B=1)
Then we must to show B.B’'=B’.B=1 = B'=B™*
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thenB.B'=1

there foreBisanorthogonal matrix.

B isanorthogonalmatrix then B.B'=1 and BB'=1 = B'=B™
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Ex: Showthat c=3|2 1 —2|is orthogonal matrix .
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Solution: (A is orthogonal matrix if B.B'= =1)
Then we must to show B.B'=B'.B=1 — B’_B‘l
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cosd 0 sind
Ex: Showthat A=| 0 1 0 | isorthogonal matrix.
—sind 0 cosé

Solution: (A is orthogonal matrix if A A=A".A=1)
Then we must to show A.A'=A". A=
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then A.A'=1

there fore Aisanorthogonal matrix
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Ex: Showthat A=| — 0 —=| is orthogonal matrix.
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2- Orthonormal Matrix:

Definition: A square matrix A is called orthonormal matrix if
A=A det(A)==x1

Wehave AAT=ATA=1 and AA ' =A'A=I
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EXx: Show that A= ‘/15 ‘/15 Is orthonormal matrix.
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- A'=A"'= Ais orthonormal matrix






