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1. Define the terms “eigenvalue” and ”eigenvector” of a square matrix.

(a) Show that if P~

'AP = D then for any positive integer £,
P-14+p = DF,

Where A, P and D are square matrices wzth same
order such that P is non smgular and D is diagonal.

(b) Let A be a matrix of order n such that A% = I. Show that every
eigenvalue of 4 is 1 or —1. Deduce that if tr(A) =n, then A= J
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Find a non - singular matrix P such that P~1AP is diagonal

Hence find a matrix B such that B2 = A,
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2. (a) Define the terms ”symmetric’ and ”positive definite” as applied

to a real square matrix.

i. Prove that a square matrix A is positive definite if and only
if all the eigenvalues are positive.

ii. Prove that if A is a symmetric matrix then eigenvectors

corresponding to the distinct eigenvalues are orthogonal.

(b) i. State the Gram - Schmidt process.

ii. Find the orthonormal set for span of S in R,

where § = {(1,0,-1,0)7,(0,1,2,1)7, (2,1, 1,0)7!}.

3. Define the term "minimum polynomial” of a square matrix.

a) State and prove the Cayley-Hamilton theorem.
P

(b) Prove that, for any square matrix A the minimum polynomial

exists and is nnigue.

(v; rind the minimum polynomial of the matrix A given by,
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4. (a) Find an orthogonal transformation which Teduces t

quadratic form to a diagonal form
N, 2
Ty + 225 + 3x3 — dzyzy — dao24.

(b) Simultaneously diadonalize the following pair of quadratic forms

33:1 -+ 6:1:2 -+ 6:53 + 8zizy + 8x1z3 + 10332533,,

- 237? =l 11"173 e 3332; + 123}11‘82 = 411?12?3 +- 14$2$3.



