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Topic1- Vectors

↓ef : Let n, I be an integer
.

[So n can be 1
,
2
,
3
,
4
: 0. .

An dimensional real
rector

is a list ofa
real numbers

We use
brackets

and

to denote rectors
and

to separate
the

commas
bers .num

over a
arrow

We use an

variable to
denote a

rector
->

such as V.



E: Some 2-dimensional

Vectors are :

(π , z]

[1
,
- 17
-

Ex: Some 3-dim
.

Vectors :

< 1
,
2 .
5
,
-107

<0 , 0 ,
07

-

Ex: A 5-dim
vector :

< - 1
,
0
,
2
,
E ,π

-
Ex: A

lo-dim .

Vector :

72 , E , 3 , 4 ,
-5
,
i
,
1
,

1
,

1
, K



Order matters for
vectors :

< 1
,
2
,
3) + <2 , 3 , 17
--M

# for
↳

Let : We write n-dimensional
the set of

all

real vectors.

S

(a ,
an , 000 , an] (a ,,92. ... anER]
--
EX :
-

R= E(a , an) /a .,
a
,
eR]

=E(0 , 07 , 320858)&
- a= 58

a= 0 , a =
= 0

az =
- 58



677 3<1, 2 .
3 0s

- &

a ,
= Th ↳

2 az= 2 . 367 ⑫-R mure

·
2

IR

-



EX:

IR3 =&(a ., an ,93 , 94 ,as7 /a ., an ,as ,94 ,USER)
= 540, 0, 0, 0, 07, [1 , 1 , 41,17,
< 1
,
- 1
,
5
,
3
,
27
,
(2 .

5
,

10, 10]
< 2
,
3
,
4
,
5
,
137
, 0003
↑

ely
-

many more

-



Ex: The length(or mum
or magnitude) of a

rector

i = (a ,, az , ..., an

is

Kll= +... am

-

some people use It

instead of 11



EX: In R3 let Y = <3,
- 4)

Then
,
11Ell=+(-4)2

= Es = 5

·-
# = (3 , -4)
same

as

-4/2



Ex: In 1P let

i = 7 1
,
0
,
2
,
10
,
- 3
,
1)

Then

Kill=(0+ (2)+
(0)+ 1 -s

= + o + y + 100 + 9
+ 1

=S

~ 1007238 ...



Operations on rectors
-

Letandw be rectors in R
scalar in R

Leta be a-
means SomC

Suppose
number greek

an7 and letters
-F= = (a ,, 92 , .... X-alpha

bn) 3-betaw = [bi , ba , . . I
X-gamma
S-delta

Define ⑫adding
w - omeya

E -
↑ + = (a , + b ,, az+ba , .... an

+ but

i- = (a ,

- b
, jaz

- bz
... )

an-bn]

*subtraction
-> dan]
av = <Lay ,

292 1 000 /

torscaling



Ex: In IRS

< 2 , 0 ,
- 1) + [1 , t ,

10)

= (2 + 1 , 0
+ z , - 1 + 10)

= (3 , t , 9)

-
< 2 , 0 ,
-1 - <12 ,

10

&
= (2

- 1
,
0 - z ,

- 1 - 10

E,
-11

342,
0
,
-17

=(3 . 2 , 3 . 0 , 3 . ( - 1)7

= < 6 , 0 .
- 37



Ex: In I,

-2 (1 , 0, 2 , 3,
- 1) + 72, 1

,
3
,
- 1
,
57

-

= (2 , 0; 1; 6, 2) + (2 ,
1
,
3
,
- 1
,
5)

= <- 2 + 2 , 0 + 1,
- 1 + 3,

- 6 - 1 , 2 +
57

= (0
,
1
,
2
,
- 7
,
77

-
-

zero vector in IR",Def : The-
-

denoted by 5 is the Vector

containing all
'O's.

2
+

EX : In 1R , 0 =
<0 , 07

-

-

In IR, : = 10 ,
0
,
07

In IRP
,
y = < 0, 0 , 0 ,

07

And so on ...



Properties ofVectors
-

Letis ,
in be rectors in IR!Y

Let &
, 3 be scalars in M.
-
numbers

Then :
->

->

① + w = +u
(commutitive

②ut(+ ) = ( +) +
e (associative)

③ <(b) = (p) Ex5(2)->[④(c +B) = du + Bua = (10ii
-2 -

⑤ <(n + ) = cu + ava
- +su

⑥ +j = u

-
t->

i + = u = 2 +2

⑦ i + (
- m ) = 0

-
+ i = 5- U



NotWhen n = z :

Leti be in R

Let d , B be in R.

Then , i = <a , 92) Where

a
, 92 are real

numbers.

Then, A
(d + B)u = (d + B) (a ,, 92]

= ((x + p)a ,, (d+B)az)

= [da , + Ba,, 292
+Baz)

= [da ,, 292)
+ <BaisBac)

= -(a ,, az) + B<a ,, 92]
->

=
d + Bu [




