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r2= (x -Ñ+ ( y - y◦T

✗2+421-2-2 = p2

• (4%2)
G- + G-yo)# zoT=r2

Plxoilgzo) si +AT adze =p
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Ix - X - Xo



Vectors

Displacement Vectors

•

B

•
D

A AÑ
•

a CD

c-+ a

"

CF = ABT

↑ ↑ ☐ =/ B

displacement vector



Displacement vectors @ costly) have a length

and a direction
.

Length : / ABT / = distance from A to B
.

The vector with length zero (zero vector)
does not have a direction

Operations with vectors :

1) Vector addition

•ñ •
Is



⇒ %÷•
A

ART + BT = At

2) Scalar multiplication

9
,
real number

Ñ
,
vector

,
@ ≠ g.

←
Zero vector

añ is the vector parallel to a- (point as on
same direction)

with length a. toil



÷%

- ñ

a < 0 añ = ? ¥
↑ d-a-

has length lathi /
and points in opposite direction

a anything
a-- 0 a ñ = 8 \ a 8=8



Subtraction

ñ - i = ñ + C- E)

% A
⇔t.i.FI/-i-u+i?=v#i.A



Itu

Zero vector is special :

8 + a- = a- = ñ+8

•

q ¢ (9%0)
Origin

when you have Cartesian coordinates



then vectors also inherit coordinates.

P( to ,4o /⇒ POT =
- Xo
,
4,
-

Yo , Zi
- Zo>QQ.lk / 4)

↑
Q Chili

, 4)pie • difference in the
• coordinates
P (xo,y◦,z→) components of P and Q

617Operations !
of = ( ai , Az ] •3>

b- = ( b. , bz.bz>
7

a- + to = { a. +bi
,
art bz gas

+③



↑
"

P
•
(17,07-4137,0)

3-17-70 -0

[O%,o× pot -- < 2,907

↑2-

a- = Lai, az, as> , b- = ( be, be / bs)

c at = ( ca,
, Caz , Caz>

a- _ 5 = [ a, _ bi gaz-bz, az -63>

Properties : (a- +5)+ c- = a- + ( b- +E)
a (8+5) = coi + chi



a- + 8 = a- f ta = as

-

The length of a vector is the Euclidean length

of the displacement.

a- = (ai, Uz, da>
tail is the dist

,

/ • / = qq.g.am

" = POT

fun Ñ to 0T
,



/ cñ / = Hat ra
da

ta + 5 / ≤ / ñ / + 45 / ← Triangle inequality

rz

ii.÷fb hit '
la-li-la.br/--lat5/la-l--I

a- + 1-E) = 8



µ
←

< " " °> =p

→→

↑
< ↳ go> = ↑/1- ↑

4991> = I

-

g
Task : find a vector with length 1-

pointing in the same direction as it

J = LB
, 2,47 ¥98



1612 = (B)
"

+22+42

= 5 + 4 + 16 = 25

lot =
AÑ£


