
F314 Linear Algebra: Quiz 3 February 7, 2025

Name:
1. Let a and b be vectors in Rn. Carefully show that

(a + b)T (a � b) = ||a||2 � ||b||2

Solutions

(a + b)T(a-b) = aTa + ai(b) + bia - 6 Tb

=Hall" - aTb + aTb - 11b/12

= Kall-116112
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2. Let v and b be vectors in Rn. Find the value of the number ↵ that minimizes the norm
squared

||↵v � b||2.
(BTW: by solving this you are answering the following question: what multiple of v is
closest to b?)

3. Let x and y be boolean feature vectors (entries are 0 or 1) of symptoms exhibited by
patients X and Y respectively. It turns out that xT y = 3. What does this fact mean in
everyday language?

2

llar-bli= (cu-b)T(au-b)

= avTv-2xbu+ 1Tb

= Ilrll
?-Zabir + 11b/M

EllarblE= ZcIrIE 2bir

Set derivative equal to 0 : Zallvlk- 2 br =0

=> a+

The putiats have 3 symptoms in common,


