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1. Let V denote the solution set of

X, — X, +2X, —3Xs + X, =0,
2%, — X, — X3 +3X, —4Xs +4Xs =0.

(1) Find the solution set V. (10%)
(2) Show that S = {(0,-1,0, 1, 1,0), (1,0, 1, 1, 1, 0)} is a linearly independent subset of V. (10%)
(3) Extend S to a basis for V. (10%)

2. Find an orthonormal basis for the subspace W = span{(1, 2, 0, 2), (2, 1, 1, 1), (1,0, 1, 1)} of R*.
(15%)

3. Perform a rotation to eliminate the xy -term in the quadratic equation

3x2 —10xy + 3y? +164/2x-32=0 and sketch the curve. (20%)

4. Let T:P,(M)— P,(R) defined by T(p(X) = p'(x) + p(2x—1), where p'(x) is the derivative of
p(x) and P,(R) denotes the space of polynomials of degree at most 2 with real coefficients .
Let B = {xz, x,l} and p'= {x2 -1, Xx+1, x—l} be ordered bases for P,(R). Let [T],and [T],
be the matrix representations of T relativeto B and B, respectively. Find matrices [T], ,

[T1,.and Q suchthat [T], =Q'[T], Q.(20%)

5. Let A=[A;] bean nxn matrix with characteristic polynomial
f(t)=(-1)"t"+a,,t" ++at+a,. Provethat f(t)=(A,—t)(A,—t)-(A,-t)+q(t), where

q(t) isa polynomial of degree at most n —2.(15%)




