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1. (20 %) Let T be an arbitrary linear transformation from R® to R®. Find an expression for T'(z, , 2)
where (z,y, 2) € R®. Justify your answer.

2. (20 %) Let V be a finite-dimensional vector space and let T: V' — V be a linear transformation.
Suppose that R(T") NN(T) = {0}. Prove that V = R(T") @ N(T").

3. (20 %) Let V be the vector space of polynomial functions in two real variables z and y of degree
atmost 2. Let 8 = {1, z,y,x* v% zy} be an ordered set for V.
(a) Show that S is a basis for V.

(b) Let T be a linear operator on

(c) Let A be the

(d) Let Abeth ertible matrix @) such

that J = QK A

4. (20 %) Let A be 4n . :s Ry ere F i @ Let A* = AT. Show
that rank(A*A) = ran - :

5. (20%) Let W = {(z,

% Let P: R® — R3 be the
projection onto W along

expression for P(z,y, 2).
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