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1. Let A=

(1) Prove that A is invertible.
(2) Use Gauss-Jordan elimination to compute A™%,
1

(3).Let b = g ,
1

6 3 3
2. Let A=1|3 6 3]

3 '3 6

and solve the equation Ax=b.

(1) Write down the characteristic polynomial of A.
(2) Find all eigenvalues of A and their corresponding eigenspaces.
(3) Find an invertible real matrix S and a real diagonal matrix D such that A = SDS™2.
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Compute det(A + tl,), where Iis the n-by-n identity matrix, and t is an arbitrary real number.

4. Let P,(R) = {a + bx + cx? |a, b, ¢ are real numbers} be the vector space over real numbers with the

ordinary addition and scalar product, _
(That is, (f+ 2)(®) = f(x) + g(x),and (cf)(x) = c(f(x)), V f(x),g(x) € P,(R),vc € R)

T:Py(R) - P;(R) is a map defined by T(p(0)) = = [p(x)] = P'(x)

(1) Show that T is a linear transformation over real numbers.
(2) Show that B = {1,x%,x?} is a basis for P,(R). '

(3) Let <,> be an inner product on P,(R) defined by < f(x), g(x) >= [ {(Dg(t)dt,

apply Gram-Schmidt process to find an orthonormal basis y from 8 = {1,x,x23}.
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5. Let A= [0.1 0.7 0.2! be a transition matrix
0.5 0.1 0.6

(1) Find the probability vector for A.
(2) Find B = limy,_,e A™.
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(3) Calculate e®, where e* := ¥, = 1+ X+ Z;— + % + ---whenever the series converge.




