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Diagonalization of symmetric matrix by Jacoby’s Method

Aim: To diagonalize a given real symmetric matrix 𝑨𝑨𝟎𝟎 by Jacoby’s Method 

What is Diagonalization?

Procedure:

1. Select the largest (in absolute value) off diagonal element of matrix 𝑨𝑨𝟎𝟎 which is to be eliminated

(say 𝒂𝒂𝒊𝒊𝒊𝒊)

2. Find the value of rotation angle 𝜽𝜽 using the expression,

3. 𝒕𝒕𝒕𝒕𝒕𝒕𝒕𝒕 = ± 𝟐𝟐 𝒂𝒂𝒊𝒊𝒊𝒊

𝒂𝒂𝒊𝒊𝒊𝒊−𝒂𝒂𝒋𝒋𝒋𝒋 + 𝒂𝒂𝒊𝒊𝒊𝒊−𝒂𝒂𝒋𝒋𝒋𝒋
𝟐𝟐
+𝟒𝟒 𝒂𝒂𝒊𝒊𝒊𝒊

Plus sign is used when 𝒂𝒂𝒊𝒊𝒊𝒊 ≥ 𝒂𝒂𝒋𝒋𝒋𝒋and minus sign is used when 𝒂𝒂𝒊𝒊𝒊𝒊 ≤ 𝒂𝒂𝒋𝒋𝒋𝒋. Also 𝝅𝝅
𝟐𝟐
≥ 𝜽𝜽 ≥ 𝝅𝝅

𝟐𝟐

4. Prepare the transformation matrix 𝑻𝑻 in which, 𝒂𝒂𝒊𝒊𝒊𝒊 = −𝒔𝒔𝒔𝒔𝒔𝒔𝜽𝜽 ; 𝒂𝒂𝒋𝒋𝒋𝒋 = 𝒔𝒔𝒔𝒔𝒔𝒔𝜽𝜽 ; 𝒂𝒂𝒊𝒊𝒊𝒊 = 𝒄𝒄𝒄𝒄𝒄𝒄𝜽𝜽 ;

𝒂𝒂𝒋𝒋𝒋𝒋 = 𝒄𝒄𝒄𝒄𝒄𝒄 𝜽𝜽 remaining diagonal element is 1 and rest of the elements are 0.

5. Find transpose of the transformation matrix 𝑻𝑻 𝑻𝑻.

6. Find new matrix given by 𝑨𝑨𝟏𝟏 = 𝑻𝑻 𝑻𝑻 𝑨𝑨𝟎𝟎 𝑻𝑻 .

7. Repeat the procedure from step 1 to 5 unless all off diagonal elements are eliminated.

𝑨𝑨0 =
𝒂𝒂11 𝒂𝒂12 𝒂𝒂13
𝒂𝒂21 𝒂𝒂21 𝒂𝒂23
𝒂𝒂31 𝒂𝒂32 𝒂𝒂33

=
2 −1 0
−1 2 −1
0 −1 2

=
1.96 0 0

0 0.57 0
0 0 3.317
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Diagonalization of symmetric matrix by Jacoby’s Method

Example: 𝑨𝑨𝟎𝟎 =
𝟐𝟐 −𝟏𝟏 𝟎𝟎
−𝟏𝟏 𝟐𝟐 −𝟏𝟏
𝟎𝟎 −𝟏𝟏 𝟐𝟐

=
𝒂𝒂𝟏𝟏𝟏𝟏 𝒂𝒂𝟏𝟏𝟏𝟏 𝒂𝒂𝟏𝟏𝟏𝟏
𝒂𝒂𝟐𝟐𝟐𝟐 𝒂𝒂𝟐𝟐𝟐𝟐 𝒂𝒂𝟐𝟐𝟐𝟐
𝒂𝒂𝟑𝟑𝟑𝟑 𝒂𝒂𝟑𝟑𝟑𝟑 𝒂𝒂𝟑𝟑𝟑𝟑

1. Select the largest (in absolute value) off diagonal element of matrix 𝑨𝑨𝟎𝟎 which is to be

eliminated (say 𝒂𝒂𝒊𝒊𝒊𝒊= 𝒂𝒂𝟐𝟐𝟐𝟐= −𝟏𝟏 = 𝟏𝟏, which we want to eliminate).

2. Find the value of rotation angle 𝜽𝜽 using the expression,

We have, 𝒂𝒂𝟐𝟐𝟐𝟐 = 𝟏𝟏 ; 𝒂𝒂𝟐𝟐𝟐𝟐 = 𝟐𝟐 ; and 𝒂𝒂𝟑𝟑𝟑𝟑 = 𝟐𝟐

𝒕𝒕𝒕𝒕𝒕𝒕𝒕𝒕 =
± 𝟐𝟐 𝒂𝒂𝒊𝒊𝒊𝒊

𝒂𝒂𝒊𝒊𝒊𝒊 − 𝒂𝒂𝒋𝒋𝒋𝒋 + 𝒂𝒂𝒊𝒊𝒊𝒊 − 𝒂𝒂𝒋𝒋𝒋𝒋
𝟐𝟐 + 𝟒𝟒 𝒂𝒂𝒊𝒊𝒊𝒊

=
± 𝟐𝟐 (𝟏𝟏)

𝟐𝟐 − 𝟐𝟐 + 𝟐𝟐 − 𝟐𝟐 𝟐𝟐 + 𝟒𝟒 (𝟏𝟏)
= 𝟏𝟏

Hence, 𝜽𝜽 = 𝝅𝝅
𝟒𝟒

= 𝟒𝟒𝟒𝟒𝒐𝒐; 𝒔𝒔𝒔𝒔𝒔𝒔 𝜽𝜽 = 𝒔𝒔𝒔𝒔𝒔𝒔 𝝅𝝅
𝟒𝟒

= 𝟎𝟎.𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕 and 𝒄𝒄𝒄𝒄𝒄𝒄𝜽𝜽 = 𝒄𝒄𝒄𝒄𝒄𝒄 𝝅𝝅
𝟒𝟒

= 𝟎𝟎.𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕

Plus sign is used when 𝒂𝒂𝒊𝒊𝒊𝒊 ≥ 𝒂𝒂𝒋𝒋𝒋𝒋and minus sign is used when 𝒂𝒂𝒊𝒊𝒊𝒊 ≤ 𝒂𝒂𝒋𝒋𝒋𝒋. Also 𝝅𝝅
𝟐𝟐
≥ 𝜽𝜽 ≥ 𝝅𝝅

𝟐𝟐

1. Prepare the transformation matrix 𝑻𝑻 in which,

𝒂𝒂𝟐𝟐𝟐𝟐 = −𝒔𝒔𝒔𝒔𝒔𝒔𝜽𝜽 = −𝟎𝟎.𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕 ; 𝒂𝒂𝟑𝟑𝟑𝟑 = 𝒔𝒔𝒔𝒔𝒔𝒔 𝜽𝜽 = 𝟎𝟎.𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕 ;

𝒂𝒂𝟐𝟐𝟐𝟐 = 𝒄𝒄𝒄𝒄𝒄𝒄𝜽𝜽 = 𝟎𝟎.𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕 ; 𝒂𝒂𝟑𝟑𝟑𝟑 = 𝒄𝒄𝒄𝒄𝒄𝒄𝜽𝜽 = 𝟎𝟎.𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕

and remaining diagonal element is 1 and rest of the elements are 0.
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𝑻𝑻 =
𝟏𝟏 𝟎𝟎 𝟎𝟎
𝟎𝟎 𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄 −𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔
𝟎𝟎 𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔 𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄

=
𝟏𝟏 𝟎𝟎 𝟎𝟎
𝟎𝟎 𝟎𝟎.𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕 −𝟎𝟎.𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕
𝟎𝟎 𝟎𝟎.𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕 𝟎𝟎.𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕

Find transpose of the transformation matrix 𝐓𝐓 𝐓𝐓

𝑻𝑻 𝑻𝑻 =
𝟏𝟏 𝟎𝟎 𝟎𝟎
𝟎𝟎 𝟎𝟎.𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕 𝟎𝟎.𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕
𝟎𝟎 −𝟎𝟎.𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕 𝟎𝟎.𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕

Find new matrix given by 𝐀𝐀𝟏𝟏 = 𝐓𝐓 𝐓𝐓 𝐀𝐀𝟎𝟎 𝐓𝐓

𝑨𝑨𝟏𝟏 = 𝑻𝑻 𝑻𝑻 𝑨𝑨𝟎𝟎 𝑻𝑻 =
𝟏𝟏 𝟎𝟎 𝟎𝟎
𝟎𝟎 𝟎𝟎.𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕 𝟎𝟎.𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕
𝟎𝟎 −𝟎𝟎.𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕 𝟎𝟎.𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕

𝟐𝟐 −𝟏𝟏 𝟎𝟎
−𝟏𝟏 𝟐𝟐 −𝟏𝟏
𝟎𝟎 −𝟏𝟏 𝟐𝟐

𝟏𝟏 𝟎𝟎 𝟎𝟎
𝟎𝟎 𝟎𝟎.𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕 −𝟎𝟎.𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕
𝟎𝟎 𝟎𝟎.𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕 𝟎𝟎.𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕

𝑨𝑨𝟏𝟏 =
𝟐𝟐 −𝟎𝟎.𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕 𝟎𝟎.𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕

−𝟎𝟎.𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕 𝟎𝟎.𝟗𝟗𝟗𝟗𝟗𝟗 𝟎𝟎
𝟎𝟎.𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕 𝟎𝟎 𝟐𝟐.𝟗𝟗𝟗𝟗𝟗𝟗
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𝑨𝑨𝟏𝟏 =
𝟐𝟐 −𝟎𝟎.𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕 𝟎𝟎.𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕

−𝟎𝟎.𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕 𝟎𝟎.𝟗𝟗𝟗𝟗𝟗𝟗 𝟎𝟎
𝟎𝟎.𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕 𝟎𝟎 𝟐𝟐.𝟗𝟗𝟗𝟗𝟗𝟗

Select the largest (in absolute value) off diagonal element of matrix 𝑨𝑨𝟎𝟎 which is to be eliminated

(say 𝒂𝒂𝒊𝒊𝒊𝒊= 𝒂𝒂𝟑𝟑𝟑𝟑= 𝟎𝟎.𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕, which we want to eliminate).

Find the value of rotation angle 𝜽𝜽 using the expression,

We have, 𝒂𝒂𝟑𝟑𝟑𝟑 = 𝟑𝟑 ; 𝒂𝒂𝟐𝟐𝟐𝟐 = 𝟐𝟐 ; and 𝒂𝒂𝟑𝟑𝟑𝟑 = 𝟎𝟎.𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕

𝒕𝒕𝒕𝒕𝒕𝒕𝒕𝒕 =
± 𝟐𝟐 𝒂𝒂𝒊𝒊𝒊𝒊

𝒂𝒂𝒊𝒊𝒊𝒊 − 𝒂𝒂𝒋𝒋𝒋𝒋 + 𝒂𝒂𝒊𝒊𝒊𝒊 − 𝒂𝒂𝒋𝒋𝒋𝒋
𝟐𝟐 + 𝟒𝟒 𝒂𝒂𝒊𝒊𝒊𝒊

=
± 𝟐𝟐 (𝟎𝟎.𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕)

𝟑𝟑 − 𝟐𝟐 + 𝟑𝟑 − 𝟐𝟐 𝟐𝟐 + 𝟒𝟒 (𝟎𝟎.𝟕𝟕𝟕𝟕𝟕𝟕𝟕𝟕)
= 𝟎𝟎.𝟒𝟒𝟒𝟒𝟒𝟒

Hence, 𝜽𝜽 = 𝟐𝟐𝟐𝟐𝒐𝒐 𝟑𝟑𝟑𝟑′ ; 𝒔𝒔𝒔𝒔𝒔𝒔𝜽𝜽 = 𝒔𝒔𝒔𝒔𝒔𝒔𝟐𝟐𝟐𝟐𝒐𝒐 𝟑𝟑𝟑𝟑′ = 𝟎𝟎.𝟒𝟒𝟒𝟒𝟒𝟒𝟒𝟒 and 𝒄𝒄𝒄𝒄𝒄𝒄 𝜽𝜽 = 𝒄𝒄𝒄𝒄𝒄𝒄 𝟐𝟐𝟐𝟐𝒐𝒐 𝟑𝟑𝟑𝟑′ = 𝟎𝟎.𝟗𝟗𝟗𝟗𝟗𝟗𝟗𝟗

𝑨𝑨𝟐𝟐 = 𝑻𝑻 𝑻𝑻 𝑨𝑨𝟏𝟏 𝑻𝑻 =
𝟎𝟎.𝟗𝟗𝟗𝟗𝟗𝟗 𝟎𝟎 −𝟎𝟎.𝟒𝟒𝟒𝟒𝟒𝟒
𝟎𝟎 𝟏𝟏 𝟎𝟎

𝟎𝟎.𝟒𝟒𝟒𝟒𝟒𝟒 𝟎𝟎 𝟎𝟎.𝟗𝟗𝟗𝟗𝟗𝟗

𝟐𝟐 −𝟎𝟎.𝟕𝟕𝟕𝟕𝟕𝟕 𝟎𝟎.𝟕𝟕𝟕𝟕𝟕𝟕
−𝟎𝟎.𝟕𝟕𝟕𝟕𝟕𝟕 𝟎𝟎.𝟗𝟗𝟗𝟗𝟗𝟗 𝟎𝟎
𝟎𝟎.𝟕𝟕𝟕𝟕𝟕𝟕 𝟎𝟎 𝟐𝟐.𝟗𝟗𝟗𝟗𝟗𝟗

𝟎𝟎.𝟗𝟗𝟗𝟗𝟗𝟗 𝟎𝟎 𝟎𝟎.𝟒𝟒𝟒𝟒𝟒𝟒
𝟎𝟎 𝟏𝟏 𝟎𝟎

−𝟎𝟎.𝟒𝟒𝟒𝟒𝟒𝟒 𝟎𝟎 𝟎𝟎.𝟗𝟗𝟗𝟗𝟗𝟗

𝑨𝑨𝟐𝟐 =
𝟏𝟏.𝟔𝟔𝟔𝟔 −𝟎𝟎.𝟔𝟔𝟔𝟔 𝟎𝟎
−𝟎𝟎.𝟔𝟔𝟔𝟔 𝟏𝟏 −𝟎𝟎.𝟑𝟑𝟑𝟑
𝟎𝟎 −𝟎𝟎.𝟑𝟑𝟑𝟑 𝟑𝟑.𝟑𝟑𝟑𝟑
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𝑨𝑨𝟐𝟐 =
𝟏𝟏.𝟔𝟔𝟔𝟔 −𝟎𝟎.𝟔𝟔𝟔𝟔 𝟎𝟎
−𝟎𝟎.𝟔𝟔𝟔𝟔 𝟏𝟏 −𝟎𝟎.𝟑𝟑𝟑𝟑
𝟎𝟎 −𝟎𝟎.𝟑𝟑𝟑𝟑 𝟑𝟑.𝟑𝟑𝟑𝟑

Select the largest (in absolute value) off diagonal element of matrix 𝑨𝑨𝟎𝟎 which is to be eliminated

(say 𝒂𝒂𝒊𝒊𝒊𝒊= 𝒂𝒂𝟐𝟐𝟐𝟐= 𝟎𝟎.𝟔𝟔𝟔𝟔, which we want to eliminate).

Find the value of rotation angle 𝜽𝜽 using the expression,

We have, 𝒂𝒂𝟐𝟐𝟐𝟐 = 𝟏𝟏 ; 𝒂𝒂𝟏𝟏𝟏𝟏 = 𝟏𝟏.𝟔𝟔𝟔𝟔 ; and 𝒂𝒂𝟐𝟐𝟐𝟐 = 𝟎𝟎.𝟔𝟔𝟔𝟔

𝒕𝒕𝒕𝒕𝒕𝒕𝒕𝒕 =
± 𝟐𝟐 𝒂𝒂𝒊𝒊𝒊𝒊

𝒂𝒂𝒊𝒊𝒊𝒊 − 𝒂𝒂𝒋𝒋𝒋𝒋 + 𝒂𝒂𝒊𝒊𝒊𝒊 − 𝒂𝒂𝒋𝒋𝒋𝒋
𝟐𝟐 + 𝟒𝟒 𝒂𝒂𝒊𝒊𝒊𝒊

=
± 𝟐𝟐 (𝟎𝟎.𝟔𝟔𝟔𝟔)

𝟎𝟎.𝟔𝟔𝟔𝟔 + 𝟎𝟎.𝟔𝟔𝟔𝟔 𝟐𝟐 + 𝟒𝟒 (𝟎𝟎.𝟔𝟔𝟔𝟔)
= 𝟎𝟎.𝟓𝟓𝟓𝟓𝟓𝟓𝟓𝟓

Hence, 𝜽𝜽 = 𝟐𝟐𝟐𝟐𝒐𝒐 𝟏𝟏𝟏𝟏′ ; 𝒔𝒔𝒔𝒔𝒔𝒔𝜽𝜽 = 𝒔𝒔𝒔𝒔𝒔𝒔𝟐𝟐𝟐𝟐𝒐𝒐 𝟏𝟏𝟏𝟏′ = 𝟎𝟎.𝟒𝟒𝟒𝟒𝟒𝟒𝟒𝟒 and 𝒄𝒄𝒄𝒄𝒄𝒄 𝜽𝜽 = 𝒄𝒄𝒄𝒄𝒄𝒄 𝟐𝟐𝟐𝟐𝒐𝒐 𝟏𝟏𝟏𝟏′ = 𝟎𝟎.𝟖𝟖𝟖𝟖𝟖𝟖𝟖𝟖

𝑨𝑨𝟑𝟑 = 𝑻𝑻 𝑻𝑻 𝑨𝑨𝟐𝟐 𝑻𝑻 =
𝟎𝟎.𝟖𝟖𝟖𝟖𝟖𝟖 −𝟎𝟎.𝟒𝟒𝟒𝟒𝟒𝟒 𝟎𝟎
𝟎𝟎.𝟒𝟒𝟒𝟒𝟒𝟒 𝟎𝟎.𝟖𝟖𝟖𝟖𝟖𝟖 𝟎𝟎
𝟎𝟎 𝟎𝟎 𝟏𝟏

𝟏𝟏.𝟔𝟔𝟔𝟔 −𝟎𝟎.𝟔𝟔𝟔𝟔 𝟎𝟎
−𝟎𝟎.𝟔𝟔𝟔𝟔 𝟏𝟏 −𝟎𝟎.𝟑𝟑𝟑𝟑
𝟎𝟎 −𝟎𝟎.𝟑𝟑𝟑𝟑 𝟑𝟑.𝟑𝟑𝟑𝟑

𝟎𝟎.𝟖𝟖𝟖𝟖𝟖𝟖 𝟎𝟎.𝟒𝟒𝟒𝟒𝟒𝟒 𝟎𝟎
−𝟎𝟎.𝟒𝟒𝟒𝟒𝟒𝟒 𝟎𝟎.𝟖𝟖𝟖𝟖𝟖𝟖 𝟎𝟎

𝟎𝟎 𝟎𝟎 𝟏𝟏

𝑨𝑨𝟑𝟑 =
𝟐𝟐 𝟎𝟎 𝟎𝟎.𝟏𝟏𝟏𝟏
𝟎𝟎 𝟎𝟎.𝟔𝟔𝟔𝟔 −𝟎𝟎.𝟐𝟐𝟐𝟐

𝟎𝟎.𝟏𝟏𝟏𝟏 −𝟎𝟎.𝟐𝟐𝟐𝟐 𝟑𝟑.𝟑𝟑𝟑𝟑
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𝑨𝑨𝟑𝟑 =
𝟐𝟐 𝟎𝟎 𝟎𝟎.𝟏𝟏𝟏𝟏
𝟎𝟎 𝟎𝟎.𝟔𝟔𝟔𝟔 −𝟎𝟎.𝟐𝟐𝟐𝟐

𝟎𝟎.𝟏𝟏𝟏𝟏 −𝟎𝟎.𝟐𝟐𝟐𝟐 𝟑𝟑.𝟑𝟑𝟑𝟑

Select the largest (in absolute value) off diagonal element of matrix 𝑨𝑨𝟎𝟎 which is to be eliminated

(say 𝒂𝒂𝒊𝒊𝒊𝒊= 𝒂𝒂𝟑𝟑𝟑𝟑= 𝟎𝟎.𝟐𝟐𝟐𝟐, which we want to eliminate).

Find the value of rotation angle 𝜽𝜽 using the expression,

We have, 𝒂𝒂𝟑𝟑𝟑𝟑 = 𝟑𝟑.𝟑𝟑𝟑𝟑 ; 𝒂𝒂𝟐𝟐𝟐𝟐 = 𝟎𝟎.𝟔𝟔𝟔𝟔 ; and 𝒂𝒂𝟑𝟑𝟑𝟑 = 𝟎𝟎.𝟐𝟐𝟐𝟐

𝒕𝒕𝒕𝒕𝒕𝒕𝒕𝒕 =
± 𝟐𝟐 𝒂𝒂𝒊𝒊𝒊𝒊

𝒂𝒂𝒊𝒊𝒊𝒊 − 𝒂𝒂𝒋𝒋𝒋𝒋 + 𝒂𝒂𝒊𝒊𝒊𝒊 − 𝒂𝒂𝒋𝒋𝒋𝒋
𝟐𝟐 + 𝟒𝟒 𝒂𝒂𝒊𝒊𝒊𝒊

=
± 𝟐𝟐 (𝟎𝟎.𝟐𝟐𝟐𝟐)

𝟐𝟐.𝟕𝟕𝟕𝟕 + 𝟐𝟐.𝟕𝟕𝟕𝟕 𝟐𝟐 + 𝟒𝟒 (𝟎𝟎.𝟐𝟐𝟐𝟐)
= 𝟎𝟎.𝟎𝟎𝟎𝟎𝟎𝟎𝟎𝟎

Hence, 𝜽𝜽 = 𝟓𝟓𝒐𝒐 𝟏𝟏𝟏𝟏′ ; 𝒔𝒔𝒔𝒔𝒔𝒔𝜽𝜽 = 𝒔𝒔𝒔𝒔𝒔𝒔𝟓𝟓𝒐𝒐 𝟏𝟏𝟏𝟏′ = 𝟎𝟎.𝟎𝟎𝟎𝟎𝟎𝟎 and 𝒄𝒄𝒄𝒄𝒄𝒄 𝜽𝜽 = 𝒄𝒄𝒄𝒄𝒄𝒄𝟓𝟓𝒐𝒐 𝟏𝟏𝟏𝟏′ = 𝟎𝟎.𝟗𝟗𝟗𝟗𝟗𝟗

𝑨𝑨𝟒𝟒 = 𝑻𝑻 𝑻𝑻 𝑨𝑨𝟑𝟑 𝑻𝑻 =
𝟏𝟏 𝟎𝟎 𝟎𝟎
𝟎𝟎 𝟎𝟎.𝟗𝟗𝟗𝟗𝟗𝟗 𝟎𝟎.𝟎𝟎𝟎𝟎𝟎𝟎
𝟎𝟎 −𝟎𝟎.𝟎𝟎𝟎𝟎𝟎𝟎 𝟎𝟎.𝟗𝟗𝟗𝟗𝟗𝟗

𝟐𝟐 𝟎𝟎 𝟎𝟎.𝟏𝟏𝟏𝟏
𝟎𝟎 𝟎𝟎.𝟔𝟔𝟔𝟔 −𝟎𝟎.𝟐𝟐𝟐𝟐

𝟎𝟎.𝟏𝟏𝟏𝟏 −𝟎𝟎.𝟐𝟐𝟐𝟐 𝟑𝟑.𝟑𝟑𝟑𝟑

𝟏𝟏 𝟎𝟎 𝟎𝟎
𝟎𝟎 𝟎𝟎.𝟗𝟗𝟗𝟗𝟗𝟗 −𝟎𝟎.𝟎𝟎𝟎𝟎𝟎𝟎
𝟎𝟎 𝟎𝟎.𝟎𝟎𝟎𝟎𝟎𝟎 𝟎𝟎.𝟗𝟗𝟗𝟗𝟗𝟗

𝑨𝑨𝟒𝟒 =
𝟐𝟐 𝟎𝟎 𝟎𝟎.𝟏𝟏𝟏𝟏𝟏𝟏
𝟎𝟎 𝟎𝟎.𝟓𝟓𝟓𝟓𝟓𝟓 𝟎𝟎

𝟎𝟎.𝟏𝟏𝟏𝟏𝟏𝟏 𝟎𝟎 𝟑𝟑.𝟑𝟑𝟑𝟑
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𝑨𝑨𝟒𝟒 =
𝟐𝟐 𝟎𝟎 𝟎𝟎.𝟏𝟏𝟏𝟏𝟏𝟏
𝟎𝟎 𝟎𝟎.𝟓𝟓𝟓𝟓𝟓𝟓 𝟎𝟎

𝟎𝟎.𝟏𝟏𝟏𝟏𝟏𝟏 𝟎𝟎 𝟑𝟑.𝟑𝟑𝟑𝟑
Select the largest (in absolute value) off diagonal element of matrix 𝑨𝑨𝟎𝟎 which is to be eliminated

(say 𝒂𝒂𝒊𝒊𝒊𝒊= 𝒂𝒂𝟑𝟑𝟑𝟑= 𝟎𝟎.𝟏𝟏𝟏𝟏𝟏𝟏, which we want to eliminate).

Find the value of rotation angle 𝜽𝜽 using the expression,

We have, 𝒂𝒂𝟑𝟑𝟑𝟑 = 𝟑𝟑.𝟑𝟑𝟑𝟑 ; 𝒂𝒂𝟏𝟏𝟏𝟏 = 𝟐𝟐 ; and 𝒂𝒂𝟑𝟑𝟑𝟑 = 𝟎𝟎.𝟏𝟏𝟏𝟏𝟏𝟏

𝒕𝒕𝒕𝒕𝒕𝒕𝒕𝒕 =
± 𝟐𝟐 𝒂𝒂𝒊𝒊𝒊𝒊

𝒂𝒂𝒊𝒊𝒊𝒊 − 𝒂𝒂𝒋𝒋𝒋𝒋 + 𝒂𝒂𝒊𝒊𝒊𝒊 − 𝒂𝒂𝒋𝒋𝒋𝒋
𝟐𝟐 + 𝟒𝟒 𝒂𝒂𝒊𝒊𝒊𝒊

=
± 𝟐𝟐 (𝟎𝟎.𝟏𝟏𝟏𝟏𝟏𝟏)

𝟏𝟏.𝟑𝟑𝟑𝟑 + 𝟏𝟏.𝟑𝟑𝟑𝟑 𝟐𝟐 + 𝟒𝟒 (𝟎𝟎.𝟏𝟏𝟏𝟏𝟏𝟏)
= 𝟎𝟎.𝟎𝟎𝟎𝟎𝟎𝟎

Hence, 𝜽𝜽 = 𝟓𝟓𝒐𝒐 𝟐𝟐𝟐𝟐′ ; 𝒔𝒔𝒔𝒔𝒔𝒔𝜽𝜽 = 𝒔𝒔𝒔𝒔𝒔𝒔𝟓𝟓𝒐𝒐 𝟐𝟐𝟐𝟐′ = 𝟎𝟎.𝟎𝟎𝟎𝟎𝟎𝟎 and 𝒄𝒄𝒄𝒄𝒄𝒄 𝜽𝜽 = 𝒄𝒄𝒄𝒄𝒄𝒄𝟓𝟓𝒐𝒐 𝟐𝟐𝟐𝟐′ = 𝟎𝟎.𝟗𝟗𝟗𝟗𝟗𝟗

𝑨𝑨𝟓𝟓 = 𝑻𝑻 𝑻𝑻 𝑨𝑨𝟒𝟒 𝑻𝑻 =
𝟎𝟎.𝟗𝟗𝟗𝟗𝟗𝟗 𝟎𝟎 −𝟎𝟎.𝟎𝟎𝟎𝟎𝟎𝟎
𝟎𝟎 𝟏𝟏 𝟎𝟎

𝟎𝟎.𝟎𝟎𝟎𝟎𝟎𝟎 𝟎𝟎 𝟎𝟎.𝟗𝟗𝟗𝟗𝟗𝟗

𝟐𝟐 𝟎𝟎 𝟎𝟎.𝟏𝟏𝟏𝟏𝟏𝟏
𝟎𝟎 𝟎𝟎.𝟓𝟓𝟓𝟓𝟓𝟓 𝟎𝟎

𝟎𝟎.𝟏𝟏𝟏𝟏𝟏𝟏 𝟎𝟎 𝟑𝟑.𝟑𝟑𝟑𝟑

𝟎𝟎.𝟗𝟗𝟗𝟗𝟗𝟗 𝟎𝟎 𝟎𝟎.𝟎𝟎𝟎𝟎𝟎𝟎
𝟎𝟎 𝟏𝟏 𝟎𝟎

−𝟎𝟎.𝟎𝟎𝟎𝟎𝟎𝟎 𝟎𝟎 𝟎𝟎.𝟗𝟗𝟗𝟗𝟗𝟗

𝑨𝑨𝟓𝟓 =
𝟏𝟏.𝟗𝟗𝟗𝟗 𝟎𝟎 𝟎𝟎
𝟎𝟎 𝟎𝟎.𝟓𝟓𝟓𝟓 𝟎𝟎
𝟎𝟎 𝟎𝟎 𝟑𝟑.𝟑𝟑𝟑𝟑𝟑𝟑
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𝐒𝐒𝐒𝐒𝐒𝐒𝐒𝐒 𝐄𝐄𝐄𝐄𝐄𝐄𝐄𝐄𝐄𝐄𝐄𝐄𝐄𝐄𝐄𝐄

𝑨𝑨𝟎𝟎 =
𝟐𝟐 −𝟏𝟏 𝟎𝟎
−𝟏𝟏 𝟐𝟐 −𝟏𝟏
𝟎𝟎 −𝟏𝟏 𝟐𝟐

=
𝟏𝟏.𝟗𝟗𝟗𝟗 𝟎𝟎 𝟎𝟎
𝟎𝟎 𝟎𝟎.𝟓𝟓𝟓𝟓 𝟎𝟎
𝟎𝟎 𝟎𝟎 𝟑𝟑.𝟑𝟑𝟑𝟑𝟑𝟑

𝑨𝑨𝟎𝟎 =
𝟑𝟑 −𝟏𝟏 𝟎𝟎
−𝟏𝟏 𝟑𝟑 −𝟏𝟏
𝟎𝟎 −𝟏𝟏 𝟑𝟑

=
𝟑𝟑.𝟎𝟎𝟎𝟎 𝟎𝟎 𝟎𝟎
𝟎𝟎 𝟏𝟏.𝟓𝟓𝟓𝟓𝟓𝟓 𝟎𝟎
𝟎𝟎 𝟎𝟎 𝟒𝟒.𝟒𝟒𝟒𝟒𝟒𝟒

𝑨𝑨𝟎𝟎 =
𝟏𝟏 𝟐𝟐 𝟏𝟏
𝟔𝟔 −𝟏𝟏 𝟎𝟎
−𝟏𝟏 −𝟐𝟐 −𝟏𝟏

=
𝟎𝟎 𝟎𝟎 𝟎𝟎
𝟎𝟎 𝟑𝟑 𝟎𝟎
𝟎𝟎 𝟎𝟎 −𝟒𝟒

𝑨𝑨𝟎𝟎 =
𝟐𝟐 𝟎𝟎 𝟏𝟏
𝟎𝟎 𝟐𝟐 𝟎𝟎
𝟏𝟏 𝟎𝟎 𝟐𝟐

=
𝟏𝟏 𝟎𝟎 𝟎𝟎
𝟎𝟎 𝟐𝟐 𝟎𝟎
𝟎𝟎 𝟎𝟎 𝟑𝟑
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𝑨𝑨𝟎𝟎 =
𝟑𝟑 𝟎𝟎 𝟏𝟏
𝟎𝟎 𝟑𝟑 𝟎𝟎
𝟏𝟏 𝟎𝟎 𝟑𝟑

=
𝟐𝟐 𝟎𝟎 𝟎𝟎
𝟎𝟎 𝟑𝟑 𝟎𝟎
𝟎𝟎 𝟎𝟎 𝟒𝟒

𝑨𝑨𝟎𝟎 =
𝟑𝟑 𝟎𝟎 𝟐𝟐
𝟎𝟎 𝟑𝟑 𝟎𝟎
𝟐𝟐 𝟎𝟎 𝟑𝟑

=
𝟏𝟏 𝟎𝟎 𝟎𝟎
𝟎𝟎 𝟑𝟑 𝟎𝟎
𝟎𝟎 𝟎𝟎 𝟓𝟓

𝑨𝑨𝟎𝟎 =
𝟐𝟐 𝟎𝟎 𝟐𝟐
𝟎𝟎 𝟐𝟐 𝟎𝟎
𝟐𝟐 𝟎𝟎 𝟐𝟐

=
𝟎𝟎 𝟎𝟎 𝟎𝟎
𝟎𝟎 𝟐𝟐 𝟎𝟎
𝟎𝟎 𝟎𝟎 𝟒𝟒

𝑨𝑨𝟎𝟎 =
𝟐𝟐 𝟎𝟎 𝟑𝟑
𝟎𝟎 𝟐𝟐 𝟎𝟎
𝟑𝟑 𝟎𝟎 𝟐𝟐

=
−𝟏𝟏 𝟎𝟎 𝟎𝟎
𝟎𝟎 𝟐𝟐 𝟎𝟎
𝟎𝟎 𝟎𝟎 𝟓𝟓
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