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1. Let P,={ax’*+bx+cla,b,ce R} and T:P, > P, beamapping defined by
T(ax®> +bx+c)=2cx* ~ax+b forall ax*+bx+ceP,.
(a) Show that T is a linear transformatior. (5%)
(b) Is T anisomorphismof P,? (5%)
(c) Find the matrix representation [7], of T with respect to the ordered basis
a={x*,x1}. : | (5%)
(d) Find the determinant of T . (5%)

2. Let S be the vector subspacein R* sparmed by {(1,0,1,0),(0,1.0,1)} and v=(1,234)eR".
P

(@ls veS? (5%)
(b) Find the orthogonal projection of v onto §. (10%)
(¢) Find the minimum distance from v to §. (10%)

3. (a) Let A be a nonsingular (invertible) nxn real matrix. Show that the inverse matrix 4~
of A can be expressed as a polynomial in A4, that is,

A ' =a, 4 +a, A" + - +a,Ad+a,l, B

for some positive integer & and a,,-,a, € R. 2 (10%)
01 2 f_:
(b)Let A={1 0 1]. &
111 _Z‘
-1 . 48

Express A~ asapolynomialin 4. — (5%)

4. Let A bean nxn square matrix of rank one. Show that 4> =4 forsome ae®R. (10%)

5. Let A4 bean nxn real symmetric matrix. Show that

(a) All eigenvalues of A4 are real. (5%)
(b) Eigenvectors of A corresponding to distinct eigenvalues are arthogonal., (5%)
(c) A ispositive definite if and only if 4= BB for some nonsingular matrix B. (10%)

6. Identify the conic x* +4xy + y*> +3x+ y—1=0 and transform the conic into standard form.
(10%)
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