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THEOREM3.2.1 Ifvisa vector in R°, andjf
(a) liv)) >0

(b) HvH =Offandonlflfv=C-.i.
(c) II kv) = ik{)I vi)

k is any scalar, then;

t

ThEOREM 3.2.3 Ifu, v, and w are vectors in

(a) 0 v=v 0=0

(b) (u+v).w=uw+v.w

(c) u.(v—w)=u.v—u.w
(d) (u—v).w=uw—vw

(e) k(u’v)=u•(kv)

and Ifk isascalar, then:
[Symmetry propØyl

[Distributive property I

IHomogeneity property I
I Positivity property

R”, and Ifk is a scalar, then:

THEOREM 3.2.4 Cauchy—Schwarz Inequality

Ifu = (uj, u u) andy = (v1, v2 v) are vectors in R, then
)ii. VI hull Dvii (22)

or in terms of components
luivi + u2v2 + uvl < ( + 14+... + u2(v + 14+... +

(23)

THEOREM 3.2.5 Ifu, v, and ware
(a) lu + vii 5 lull + liv))
(b) d(u, v) s d(u, w) + d(w, v)

vectors in R, then:
jTrianglc inequality for vectorsj

[Triangle inequalIty for distances I

THEOREM 3.2.2 If ii, v, and ware vectors in R”,
(a) uv=v•u

(b) u.(v+w)=u,v+u.w
-

(c) k(u.v)=(ku).v

(d) vv2 Oandv.v =tffrandonlyIfv=0

-
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An Alternate Formula for Dot Product

RECALL: (Law of Cosines) For any triangle c2 = a2 + b2 — 2abcosO

U. =

M- n!,2 = MUi2 + 1 ji2
- 2U!iD cosO

- ( - )
= +

- 2 cos U

U U— Th — ± =

-
-a

or
I •

= LMWMcos0 I
V Ui

cos U =
‘L)

‘I.
C, w

b
RECALL: If 11 is a

V

vector in R7L, then

‘V

+++±±-+++-r-—-4-+++++-r+rn+++

Let 11 and z be two vectors in R, and consider the triangle formed by the three vectors

‘U ill and 11— zil. Let U be the angle between the vectors 11 and ‘iF. By the Law of

Cosines we get

-

H -vw-vw+MwM

it - 2,ULzUM cosU

=
12 +

-

cosO

—2(11. ‘iF) = —2J[UJJJj’thJJ cosO -+

1


