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MATH2300 Assignment Three
Due Friday 10th September at 5pm (Hand in to Room 67-448)

Let U be a vector space with basis 8 = {uy, uz, us}, and let V' be a vector space
with basis v = {vy,Vv2,vs,va}. Let T : U — V be the linear transformation
defined by

T(ul) = v+ 2V2 — Vg — 2V4
T(llg) = —2V1 + 5V2 - 13V3 — 2V4
T(ug) = 2vqi+va+3vsy—2vy

(a) Find the matrix of transformation relative to the bases 8 and v, [T}.
(b) Use this matrix to find bases for the kernel and image of 7. State the rank
and nullity of T'.

Let T': P,[R] — P,[R] be the mapping defined by

T(f(z)) = f'(z)g(z) + 2f (x)

where g(z) = 3+ z and f'(x) is the formal derivative of f(x). (That is, if
f = ap + a1 + agx?, then f'(z) = a; + 2asx, where ag,a;,as € R). Let
S : P[R] — R? be the linear transformation defined by

a+b
S(a + bz + cx?) = c
a—b

where a,b,c € R. Let 8 = {1,z,2?} and v = {eq, e, €3} be the standard bases
for P,[R] and R? respectively.
(a) Prove that T is a linear transformation.
(b) Find [S]}, [T]g and [S o T} and verify that [S o T} = [S]E[T]g
(a) Prove that for any positive integer k, if A and B are similar matrices, then
AF and B¥ are also similar.

(b) Let A and B be n x n matrices with real entries. Prove that the relation
“A is similar to B” is an equivalence relation on M, ,(R). That is, the
relation is reflexive, symmetric and transitive.

(c) If X is an eigenvalue of A, prove that A\? is an eigenvalue of A2.

Let A =

NI = O
o= O Nl
O o=



(a) Find the eigenvalues of A and state the algebraic multiplicity of each eigen-
value.

(b) Find bases for the eigenspaces corresponding to each eigenvalue and state
the geometric multiplicity of each eigenvalue. Explain why A is diagonal-
izable.

(c) Find a non-singular matrix P € Mj.3(R) that diagonalizes A and deter-

mine P~1AP.
5. Let
1 —4 0
A= | —4 3 —4
0 —4 5

Find an orthogonal matrix P that diagonalizes A. Determine PTAP.

6. (a) QUESTION 6(a) HAS BEEN REMOVED FROM THE ASSIGNMENT
(b) Evaluate A™ where

2 0 -2
A=(03 0
00 3



