MATH20222: Introduction to Geometry

Tutorial 1
Question 1 Let B = (e}, ez, e3) be a basis for E3. Let C = (f;, f2, f3) where

f1261+62+63
f=e; +Xes, AeR
fs=—e; +2e; —e3

(1) For what values of A is C a basis?
(2) When C is not a basis, find a linear dependence between {f1, fo, f3}.

Question 2 (1) Which of the following are inner products on E2? [where x = [z1,22]T, y = [y1, y2]"
in some basis.]

<X7y>:0 <X»Y>:$1+y2
(x,y) =x122 + Y192 (x,y) = z192 + 22u1

(2) (*) Define an inner product on a basis of E? by
<e1a e1> =a, <ela e2> = <e27 el> = b7 <e27 62> =, a,b,c cR

and extending linearly to all of E2. What conditions must a, b, ¢ satisfy for this to define an inner
product?

The following identity may be of use:

(axq + bra)? + (ac — b?)x3

ax? + 2bx o + crl =
a
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