
MAST20022 Group Theory and Linear Algebra Semester 2, 2020

Tutorial 9

Main topics: Inner products

1. Explain why the following do not define inner products on C2:

(a) h(z1, z2), (w1, w2)i = z1w1 + 4z2w2

(b) h(z1, z2), (w1, w2)i = z1w1 � z2w2

(c) h(z1, z2), (w1, w2)i = z1w1

2. Find the length of the vector (1� 2i, 2 + 3i) 2 C2 using the standard inner product on C2.

3. Find an orthonormal basis for C2 containing a multiple of the vector (1 + i, 1� i).

[Hint: use Gram-Schmidt.]

4. Show that in every complex inner product space V :

8u, v 2 V 4hu, vi = ku+ vk2 � ku� vk2 + iku+ ivk2 � iku� ivk2

5. Let (·, ·) be an inner product on a complex vector space V . Let RV be V regarded as a
real vector space, and define hv, wi = Re(v, w).

(a) Show that hv, wi is an inner product on RV .

(b) Show that: 8v, w 2 V (v, w) = hv, wi+ ihv, iwi

(c) Deduce that (v, w) = 0 if and only if hv, wi = 0 and hv, iwi = 0.

6. Let W be the subspace of R4 spanned by the set {(0, 1, 0, 1), (2, 0,�3,�1)}. Find a basis
for the orthogonal complement W? (where inner product is the usual dot product).

[Hint: x 2 W? if and only if x · (0, 1, 0, 1) = 0 and x · (2, 0,�3,�1) = 0.]

7. Let W be a subspace of an inner product space V . Show that W ⇢ (W?)? and that
W = (W?)? if dimV is finite.
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