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#Tail-Vectors
1ef : Let n, I be an integer .

[So, n = 1
,
2

,
3
,
4
,
5
,
6, ..)

An n-dimensional
real rector
-

is a list ofa
numbers.

We use
brackets <and

to denote rectors
and commas

to separate the
numbers

in the
list.

We use an arrow
over a

variable to denote
a
rector ,

->

such as V



Ex: Some 2-dimensional rectors :

< 2 , 47 [ different
3 Vectors

< 4 , 2) order
matters

< - 5 ,π]
-

Ex: Some 3-dim ,

Vectors :

< 0
,
0
, 07

< 2 ,
- 1
,
5)

-

Ex : Some 6-dim. Vectors :

-

71 , 0 , 3 , 4 ,-E ,
2

.
7)

[0 ,
1 , 04 , 0 , 17



ef: Let n> I be an integer.

Define Ru to be the set

of all n-dimensional real
rectors.

That is
,

R= &(a 1, an , ..., an))a132 , ... ) anE1R3
-
read: the set of all

rectors

Ca ., 92, ... and
where Gyaz , ... an

are real numbers.



Ex: (n = 2)

IR= 5[a ., a27/a , azERRY

4
a= x ↑

2i(2)& <- 1 ,
-1

-Co,0



EX :

-

IR" = [(a ., an , as , an) (91 , 92 , 93 , 94ER]
= [71 , 2 , 2 ,

0 .37
,
71 , 1 , 1 , 17,

< 5
,

3
,
0

.
27136

,
137
, 000]
↑

4

IR Title
21 ,
2 ,
5
,
0

.
37

· <1
, 10, 5, 3 y07⑭

more

20 ,
0 ,
%

&



↓
Let: Let = <9 , 92 , ..., any

be a rector in IR"

The Length Cor norm of
-

magnitude) of " is

Kill=+... + am
~

L
some people use

It) instead of
Kill



Ex: In 12, let = = < - 1
,
2)

Then
,
11 =F+ (2) =5

27 ~ 2
,

236...

#2
same asE#+ 22

'Th

:In IRS let = = <0, 1
,

2
,
3
,
10,3)

-

= + 12) + ( -3)+ 10 +55

=NF4+ 9 + 100 F25 = 159
~ 11 : 7898 ...



#erationson rectors
r

Let and
+

be rectors in
IR

w

Scalar in IR

number Some
Let& be a
-

↑Suppose Greens
-

= = (a ,, 92 , . . . , and
and

C-alpha
3 - beta

= [bisba, ... s bn7 ↓
6) - phi

Then define : o-theta

U-gamma
i +w = (a ,

+ b , aa + ba, , ) antbn) S-deItaL
- = [a ,

-b
,
92-ba , . . .,

Anbn]
->

av = [a ,, dan , ...,
dan]

~

scaling
a

rector



Ex: In IR we have :

(5 , - 2) + (1 ,3) = (5 + 1
-2 + 3)

=46
,
17

3
=
-2) = (3(5), 37 2)

= (15 ,
- 67

-2)- (1 , 3) = (5
- 1

-2 -3)

= (4 ,
- 57
-

EX: In IR' we
have :

< 1
,
0
, 3 , 4 ,

- 1) - 240, 2 , 1 , 4 , 87

= (1 , 0, 3 , 4 ,
- 17 - (2(01 , 2(2) , 2113 ,214), 2(81)

= 71 , 0 , 3 , 4 ,
- 17 - 40 , 4 , 2 ,

8
, 167

= < - 0
,
0 - 4

,
3 - 2
, 4 - 8 , -1

- 16)



-4, 1 ,
- 4
,

- 17)

Notation: In IRY
,
the Zero

Vector
,
denoted by 5 is the

S
-

rector containing all O's.

2 -

In 12 , 0 = <0 , 07.

In IR3
,

= < 0,0, 07

In IRY, = < 0, 0 , 0, 0

And so Orci



Properties of rectors . M

-

Let ,, be rectors
in IR

-

Let &, B be
scalars in IR.
-

numbers

Then :

Di + w = +i (commutative

② i + ( +w ) = (u+=)
+ i =Cassociative
:

③Spl =(B)⑪ (a+B) = a + pus
2
=

-

⑤ <(n +2) = an+2+3

&
2(n +v)⑥ + = L= 2 +2

+

+ m = u
-

⑦ + (- ) = 0

(i) + m=



othat⑪ is true
when n = 2

Leti be in I?

Let & , 3 be scalars/numbers .

Then
,
i=< a , 92)

where

ai
, 92 are

scalars/numbers.

Then, --
(d +B) = (a +B) (a ,, az)

= ((d+B)a , (4
+ B)92)

= (da ,
+ Ba ,, daz

+ Baz)

= (4 ,, 292) + <Ba , 392)

= daijaz) + B[9 ,, 92)
=C+ Bu. *




