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(a) Show that V issubspace of R*. (54 )

(b) Find an orthonormal basis for V.. (5 %)

(c) Find the orthogonal projection of the vector v=(1,2,3) on V. (5% )

(d) Let P be the orthogonal projection from R* onto V .Find P(x,y,z). (54 )
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Let A=|1 3 1.
1 2 2
(@) Find the characteristic polynomial of A. (5% )
(b) Find the minimal polynomial of A. (54 )
(c) Let f(x)=3x>-x*-x*+4.Find f(A). (54)
(d) Find an invertible matrix P suchthat P'AP isa diagonal matrix. (5 4 )
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(@) Find the Jordan Canonical form J of A. (54 )
(b) Find an invertible matrix P suchthat P*AP=J. (54 )
(c) Compute A®. (54)
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Show that [ ) O} and [0 2} are similar but are not unitarily equivalent. (15 & )
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(@) Show that the linear transformation d /dt: p(t) — p'(t) acting on the vector space of all

o

polynomials with degree at most 3 has the basis representation A in the basis
B={Lt,t>, 2}, (74)
(b) What is the Jordan Canonical form J of the matrix A? (8 & )
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Define T: M, _,(R) > M, ,(R) by T(A):{O O}A{O 1]Where AeM, ,(R).

(@) Findthe null space N(T) of T andthe dimensionof N(T). (7 4)
(b) Findtherange R(T) of T and the dimensionof R(T). (8 4 )



