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1. (5 marks) Put your answer in the space provided for each part.

(a) The range of a linear transformation is a vector space. True or False.

.T

(b) The real vector space R® and P, real polynomials of degree < 2 are isomorphic. True
or False.

_—r'

(c) Suppose that T : V — W is a linear transformation, dim(V’) = 6, dim(W) = 3 and
nullity(T") = 4. What is the rank of 77

2

(d) If V is an inner product space and W is a finite-dimensional subspace not equal to V'
then the projection from V to W is one-to-one. True or False.

F

(e) The set {1,sin(z),sin(2z),sin(3z,sin(4z)} is a linearly independent subset of C[0, 2]
with respect to the inner product (f, g) = f&" fgdz. True or False.
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2. (5 marks) In the inner product space of continuous functions on [-1,1] with the inner product
given by
1

(5,9 = [ fode
find the projection of e* onto the subspace generated by 1 and z.
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3. Let V be the inner product space of continuous functions on [0, 27| with inner product given

by ,
= dz.
(f.9)= [ f9de
(a) (3 marks) Compute the projection of z onto sin(2z) and cos(2a:) in this inner product
space. 2n e ot
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(b) (2 marks) If the Fourier series for the function f(z) = z* is
4m : 1. 1. : 1 1
— —4n (sm(w) +3 sin(2z) + gsm(3x) +.. ) +4 (cos(a:) + Zcos(2z) 5 cos(3z). . )

what is the Fourier series for 2 — 24?7
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4. Suppose that v; = (2,1) and v, = (1,1) and that T : R2 = R? is a linear transformation such
that T'(v,) = (0,1) and T'(v;) = (1, 0).

(a) (2 marks) Compute T(0,1). 2‘/2. -V, = (o) D) so

T /0, 1

I

2TS - T
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1

(b) (3 marks) Write an expression for T'(z,y).
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5. (a) (2 marks) Suppose that V and W are vector spaces and that T': V — W. Define what
it means to say that T is a linear transformation.
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(b) (3 marks) Suppose that U,V and W are vector spacesand Ty : U =V and Tp: V = W
are linear transformations. Prove that T5 o T is a linear transformation.
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THE END



