4.2 n-Vectors

Definition of an n-vector (- p.10):annx 1
or 1 x nmatrix, e.g.,

/31\ /b1\
?: as 7= bz
&) by

ai, ...an. components of o
Set of all n-vectorsis denoted by R".

?andVareequal If uy = v; for al
1 =1,...,n.
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/ ai + b1 \
T+v=| 2tP

et

e Scalar multiple (- p. 186)

/ cai \
el

=
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TH 4. 2| (- p. 186) Let U, V, and W are

vectorsin R". Also, let ¢ and d be scalars (real
numbers). Then

@ U+ VisinR".
@ U+V=V+1U.
b) U+(V+W)=(U+V)+W.
(c) There exist36> In R" such that
T+0=0+0=70.
d) For every U inR"thereexists— U/ in R"
suchthat @+ (-0) = 0.
B cuisinR".
e (U + V) = (cU)+(cV).
® (c+d)U = (CU) + (d).
@ c(dU) = (cd).
m 10 =710,

MATH 316U (003) - 4.2 (n-Vectors) / 3



 Length (- p.190)
[v] = Vet
e Dot product (- p. 17)
U eV = aiby +asb, + - +anb,

TH 3. 4| (- p. 192) Properties of Dot Product

?0?20;?0?20@?:?
e V=Vl
(C+V)eW=UeW+VeW
CW)e V=Us(CV)=c(Us+ V)
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TH 4. 4| (- p. 192) Cauchy-Schwar z

| nequality
If U and V are vectorsin R" then
@V < 7] V]

Outline of the Proof

If U = ?then H?H = Otherefore 0 » V = 0.

Theinequality Is satisfied.

Assume U # ?,and let r beascalar. Then

0<(U+V)e (I +V)
=)W+ e V+H V() + VeV
=12 (W W)+ AU V) + VeV

C

a b
p(r) = ar? + br + cisnonnegative for all r,
therefore b® — 4ac < 0.
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« Angleb between?andV(_, p. 193)

—_ ?07
cosO =
|V

DEF

(- p.194)

. UWandV are orthogonal if

UV =0

e UWand V are paralld if

@V =] v

e UandV arein the samedirection if

v =]V,



TH 4. 5| (- p. 194) Triangle Inequality
If U and V are vectorsin R" then

|7+ < |+ V]

Outline of the proof:

H?+7H2 = (T +V)« (T +7V)

= H?Hz+2(?.7)+ V|

Apply Cauchy-Schwarz Inequality (Th 4.4) to
conclude the proof.

N

DEF| (- p. 195) Unit vector in the direction of

=

17
| @]



