MA 2007B: Linear Algebra I — Quiz #1

Name: Student ID number:

(1) (5pts) Let ||9]|1 := |v1| + |02] forall v = (v, ;) € R Show that f(v) := ||v]|; is
a norm on IR?,

Proof:
(i) [[o]l1 = |o1] + [v2] =0,V 0 = (v1,02) € R2.
||U||1:|Ul|+|02|:0 =4 |01|:0,|Uz|:0 S 01=000=0%&0v=0

(i) [|av |1 = [|(av1, av2) |1 = |avq| + |ava| = |a](Jo1| + [v2]) = |a||[v]]1,

VoveR?and a € R.

(iii) lo +wll1 = [[(v1 + w1, v2 +w2) |1 = |01 + w1 + [v2 + Wy
< o1| + |wi| + |o2| + wa| = [o1] + |va| + |w1| + |wa| = [|lofl1 + [[w]l1,
Vo= (v1,07), w= (wy,w) € R

By (i), (ii), (iii), f(v) := ||v||; is a norm on IR?.

(2) (5 pts) Let v and w be two nonzero vectors in R?. Let 6 be the angle between v
and w. Show that ||v — w||? = ||v]|?> — 2||v]|||w]| cos 8 + ||w]|>.

Proof:

lo—wl?* = (v—w) (v-w)

VUV—0-W—W-0+W-w
o> =20 - w + ||lw]||?
= |lo|* = 2||o||[|w]| cos 6 + [|w|*.



