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Exercise 1 Let T:R3 — R? given by

Let S3 and Sy be the standard bases for R and R? respectively, and let Bs =
{(2,0,0),(0,1,3),(0,—1,0)} and Bz = {(2,1),(—1,1)} be some ordered bases
for R® and R? respectively.

(i) Show that T is a linear transformation.

(i1) Find the transition matriz P from Bg to Ss.

(iii) Find the transition matriz Q from Bs to Ss.

(iv) Find the matriz Ay representing T relative to the bases Ss and Ss.

(v) Find the matriz Ay representing T relative to the bases Bs and Bs.

(vi) How are the matrices Ay and Ay related through P and Q ¢
Exercise 2 Let W be the solution space of
r+2y—2z=0

—r+y+62=0
3z +3y—102 =0

(i) Find a basis B of W.



(ii) Extend B to a basis for V = R3.

(i1i) Find a dual basis for V*.

Exercise 3 Let T be a linear operator on the vector space R® which is repre-
sented in the standard ordered basis by the matrix

3 -1 -1
A= 1 1 -1
1 -1 1

(i) Prove that T is diagonalizable by exhibiting a basis for R®, each vector of
which is a characteristic vector of T'.

(i) Write A as a linear combination of appropriate projections E1,Es.



