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	Q NO.1: find eigenvalues and eigenvectors of 3by3 identity matrix?

	
Solution: eigenvalue is (λ-1)3 then λ=1
For every λ we find its own vector(s):
1. λ1=1
A−λ1*I=
(A−λ1)v=0
So we have a homogenous system of linear equations, we solve it by Gaussian Elimination:

Answer:
· x1=x1
· x2=x2
· x3=x3
general solution: X= 


The solution set:



Let x1=1, x2=0, x3=0, 
v1=;
 Let x1=0, x2=1, x3=0, 
v2=;
Let x1=0, x2=0, x3=1,
v3=;

Q No. 2 By virtue of the theorems [Theorem1: The sum of eigenvalues of matrix is equal to trace of matrix and Theorem2: The determinant of matrix is equal to product of eigenvalues], if two matrices have same eigenvalues then trace and determinant of matrices are same.  Show that having same determinant and trace, two matrices does not necessarily have same eigenvalues
Answer:
I am proving this by giving first an example then I will define it,
A= and B= 
Trace of A=3, trace of B=3
Det (A) =1 and Det (B) =1
The Eigen value of A= (λ-1)3 = λ=1
And the Eigen value of B
 λ1=1/2
 λ2=−ⅈ×7+5/4
 λ3==ⅈ×7+5/4
If we want to get the Eigen values same so we have to take all the Eigen’s or main diagonal greater than zero. So it’s proved by an example that is not necessary for two matrices which have same determinant and trace it must have same Eigen values.
 Q No. 3 Find eigenvalues of matrix 𝐴= ∑ni,j=1 𝑎𝑖𝑗   where 𝑎𝑖𝑗=0 for 𝑖<𝑗.
Solution: the given matrix is lower triangular matrix which is squared
So we are taking 3 by 3 matrix Why this specific matrix ? 
You have to do it for general matrix as given. 


The Eigen values are 
 λ1=1
 λ2=−1.
Q No. 4 Find eigenvalues of matrix 𝐴= ∑ni,j=1 𝑎𝑖𝑗   where 𝑎𝑖𝑗=0 for 𝑖>𝑗
Solution: the given matrix is upper triangular matrix which is squared
So we are taking 3 by 3 matrix 
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The Eigen values are 
 λ1=1
 λ2=−1




Special thanks to Sir Abdul Hanan Sheikh.





image1.png
Inthe Name of Allah,
the Beneficent, the Merciful.
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Historical Note Methods of linear algebra are used in the emerg-
ing field of computerized face recognition. Researchers are working
with the idea that every human face in a racial group is a combina-
tion of a few dozen primary shapes. For example, by analyzing three-
dimensional scans of many faces, researchers at Rockefeller University
have produced both an average head shape in the Caucasian group—
dubbed the meanhead (top row left in the figure to the left)—and a set
of standardized variations from that shape, called eigenheads (15 of
which are shown in the picture). These are so named because they are
eigenvectors of a certain matrix that stores digitized facial information.
Face shapes are represented mathematically as linear combinations of
the eigenheads.
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