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Part I. Linear Algebra (60%0)

1. Find the Jordan form J of the matrix A below together with a non-singular matrix P such that

P'AP=1J.
3 0 1
A=|-4 1 -2 (20%)
-4 0 -1

2. Find the matrix of the linear transformation T (X,,X,,X;) = (4X, + X, — X5, X, +3X,, X, +2X5)"

with respect to the basis (1, 1,1)", (1,0,1)", (0, 1,1)". (20%)
3. Suppose AeF™" has the property that A= A™'. Show that if A is an eigenvalue of A,

thensois A", (20%)
Part 11. Calculus (40%)

1. Letfbeafunction of x and y which has continuous first and second partial derivatives

throughout some set D in the plane. Suppose that f, (x,y)=0 forall (x,y)e D.What can

you conclude about f ? (20%)

2. Find H’(2) given that

HO) =] —-dt. (20%)
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