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QUESTION 1 [13 Marks]
Let T : R® — R3 be a linear operator defined by

T(z,y,2) = (2z + 3y, 4z — 5y, z + 2).

Find the matrix representation of 7" relative to the basis
e = {v1,v,v3} = {(1,0,1),(0,3,0),(0,0,2)}.

QUESTION 2 [23 Marks]
Define the linear transformation 7' : Py(R) — P3(R) by

T(az® +bz+c) =az’+ (a+b)z+ (a+b+c)
2.1. Determine whether p(z) = z? + 2z + 3 is in the range of T
2.2. Find a basis for the range of 7.
2.3. Find a basis for the kernel of 7.

2.4. Verify that the Rank Theorem holds.

QUESTION 3 [50 Marks]

1 3 3
Let A=|—-3 -5 —3
3 3 1

3.1. Find the minimal polynomial of A.

3.2. Explain why A is diagonalizable or not diagonalizable. Give the full details of each statement
made.

3.3. Find a Jordan canonical form J of A.

3.4. Find a matrix @ such that Q*AQ = J.

QUESTION 4 [14 Marks]

Let A be a square matrix with minimal polynomial
m(t) = t" + an1t™ " + - -+ + st + ao.
4.1. Show that A is invertible if and only if ag # 0.

4.2. Prove that if A is invertible, then

1
Qo

A7l = (A" pq, AM2 4 by l).

END OF PAPER
TOTAL MARKS: 100
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