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Geometric representation of vectors Lowdld dadial) Jfial
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Examples:
1-letV = (3,4) &W = (—8,7,4)
Ifind v & I W
2-find the distance a- P, P, for P; = (2,3),P, = (4,6)
b-P, = (8,—4.2) P, = (—6,—1,0)

3-find
lvi;v=(-1,25)and the distance between P, = (2,—3,-5),P, =
(5,2,—1)

4-Find the point geometrical

A=(3141_2) ’ B=(-2/41-5) C=(-31_412)

Def. scalar multiplication geometrically:

Let
V+0,ke
R, then kV is the vector length greatest then 4 by k times and have the same

Direction of V if k> 0.if k <0 have opposite direction.

Dot product (scalar product)(Euclidean inner product)
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If u,v are non-zero vectors in R? or R3 and 6 is the angle between u and
v,then we define (Dot product )as follows.

u.vsllull.lviicos@;0<0<m

if uv eR™ is defined by u .v =u v + u,v, + --- + u,v,, ,where
u=(uq, Uy, ..., Uy) & v = (V4,07, ..., 0,)

Example :let u=(0,0,1)& v=(0,2,2) find u.vand 6 =45

U.vsllull.ll v Il cosf

lull=yu?+u2+ui=v0+0+1=-=
Il v =0+ 4+ 4=V/2

U. v=1.2.\/§ cos 45=2

Theorem: if u,v,w are vectors in R? or R3 or R™ and k is scalar then

Lu.usllull?;u.u=u?+us+--+u?

2. if u, vare non zero vectors ,thenu.v> 0iff 8 <90
3.u.v< 0iffd >90
4. u.v=0iff 6 =90
5.u.v=v.u

6. u.(vtw)=u.v+u.w
7. k(u.v)=(ku).v=u.(kv)
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proof: 1- u . u =u u; + Uy, + - UyU,=u? +us + -+ u?

2-u.v=[l u |I.ll v Il cos 90=0,cos > 0 in the first and fourth quarterts
Cos 0 < 0 in the second and third quarters
6-u(v+w)=u.v+u.w
Let u.(v+ w)=u;(v; + wy) +u, (v, +wy) + -+ u, (v, + wy,)
=(Uv1 + Uy + -+ u,vy) + (Wwy + -+ uywy)=uv+u LW
7- k(u .v)=(k u).v
K(u.v)=k(uyv; + uyv, + -+ + u,vy,)
=(kuy)vy + (kuy)v, + -+ (kuy)vy=(ku).v
Examples:

1- find (3u+2v).(4u+v)
2- if u=(1,3,-2,7),v=(0,7,2,2),find | w I, I v Il, d (u, v)
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