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Scalar Multiplication
,

input : 1 vector
1 scalar

output : 1 rector
1ft is a scalar and a-Kaya , ,as)

then ta = Lta
,
,
Taz

,
tass > .

exampte : some scalar multiples of 2=53
,
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Geometric Interpretation : Two non-zero vectors

a- and I are parallel it and only if b- = ta

for some scalar C- .

Exampte ( 6
, -8,4 > and 4- 15,20, -207

are not parallel because there is no solution
t to the equations

6T = -15 ← t = -5k

µ = -512{ -8T = 20 1- = -5
44=-20



somediscussion-i.PT
= { (1-1-1)

,
5- 9) = (2

,

-4) = a-

QTR = 47-1
,
-7-(5)> = {6, -12 ) =]

Does b- =tñ for some scalar t ? YES take 1-=3

b/c 32=322
,
-47=46

,
-127=5

(or write 46
,

- iz> = t Lz
,
-4) = Lzt, -4T) and try to

solve fort : 6 = Zf and -12=-4-1 . These equations
do have a simultaneous solution 1- =3 . )

conduct the vectors a- andI parallel
,
and this means

that the three points P
,
Q and R are collinear . At this

point you should go back to your picture in (a) to make

sure it confirms with this ! !



Here are some basic properties of vector
addition and scalar multiplication :
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Length = magnitude = norm input : vector
output : scalar ? 0

If I = La , , az , a}>Mental--TÉÉ
This is called the length (ormagnitude, or norm) of Ñ .

Node the only rector a- with IÉ f- 0 is a- --8=190,0>

Every other vector has positive length .

Geometric meaning of soil should be obvious :

Example_ Its usually true that Tatb I # toil +151

Itb
§ ← in this picture ,

II +5K ta / + Tblin
>

but here

← ta 1+151=12+51
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