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Vectors



Bet:Letus be an integer. D

So, n can be 1,2,3,4,5,...]

mensional
real vector

is

An n -

a
listof a

real numbers.

We use
brackets and

> to

to

denotevectors
and commas

We use an

numbers.
Ke the

overavaiabletodenotesthere
EX:Some

order mattersin
the

8 =(1, -2 listof numbers
so

i =(π,t) x, - 2)
F(- 2,17

adimensional real vectors:
EX: Some 10,0,0,07,-

(1,1,1,17 S

(x,,e,v)



②

Bet: Letus be an integer.

<So, n can be 1,2,3,4,5,..]

Define IR" tobe the set
of

all n-dimensional
real vectors.

Thatis,

ans...,and an ans..., anERR)

-8

R=S Ca,a.) a.,an
R 3

=[(π,5),(-16)9(30,5),...}P

⑯ ree



EX
⑤

R=[(a,am,as))an,an,as E 1R]
=[70,0,57,70,5,079

(e,, zi), (1,2,r7,...]
P
A
R*=[(a,an, as, an, 9s, 95, 91) (a,an,.., aqe(R)=> [0,1, -1, 4, 5, 7, 10),

(1, 2, π, v5, ,e10)
are ....)
infinitely --
many



Ref: LetY =(a, 92, ...,an

be a vector in
R.

Define the length (or mom

or magnitude) of I to be
-

z

Il Ell=t...an

Some people
write

It
instead of Ill



#In My leti =(2,-3)

Then, Ill
=(1-3) =15

2

Y "



:In R5
⑥

let=70, 1, -1,s 0.1, 0,27

Then,

Il wll=

-)- 1)()(00z
-

+0.01 +4

=

+0.01

-1626



-firms on vectors ⑦

Letit be rectors
in RN
scalar in IR.

2 be a enand let another some

Suppose for

an

word

I*

[a,A2,000,
number entere

and but I gamma

-> =<b,bz).0.s -delta
W addition
-define vector

We

HowAb, aztbe,.o., Auto re

~amultilication
as fullesin

-an7

-For"dabarbe ... at



*In 1 let =(1,38

and w
=<- 2,17

Then

i +w =(1 + (2),3 +1
=7- 1,4)

28=21,3)
=(2.1,2,3) =(2,67

- =

(1 - (-z),3 - x) =43,2)

-

=(-1). =(- 1,
- 37



=

Let ⑨

i =(0,2,e, - 1,2,6)
=[1,1,1,2,2,27
be in RP.

Then,

+E =

=(0+1, 2
+1,e+1,

- 1 +2,2
+2,6 +2)

=(1,2,e +1,1,4,87

And

(3) =
(0,2, -32,3,

- 6, - 18)

Also,

-3+=(1,
-,-5et1,5, -4,

-16)



⑩

dation:In IR", the

vector is the rector
Zero

all 0's. Itis
notated

with

by
.

In IRY =70,07

In R3, =
(0,0,0)

In 1R", =
(0,0,0,0

And so on.



preesof vectors n
->

Letus, w be vectors in
R

and letd,
5be in 1.

A
commutative)Then, property

①+w
=

+ Cassociative)- I -> property

②( +)
+

=a +( +w

③ ((B)
=(2)

- [dis tributive)

④(x +B)
=a +Bu 3 property

⑥ a(
+l =c

+d
->

⑥ +

=
+

=u

⑤->

⑦ +(-)
=0

I
(a) +a

=



proof of2 when n
=3 8 ⑫

,, i be in 13.
Then,

i =(a,b,c7

I=(d,e,f)

I =(9,h,i)

where
asb,,die,t,gch, i

ER.

We have
that

( +i)
+

=(a,b,
+(d,e,f)) +(9,h,n)

= (a +d,b
+e,

+f) +(y,h,i)

=(a +d) +g,(b +e)
+h,(c+f)

+i)



⑬

=((a +d) +g,(b +e) +h,(c
+f) +i)

=> (a+(d+g),b
+(e+h),c +(f

+i))

④ =(a,b,c)
(a +B) +0

+(d +g,e
+h,f +i)

Fialintive
property of

IR

=(a,b,)
+((d,e,f)

+
(9,h,i)

i +(i
+w)

-

Thus, (+)
+w =+(+E).

#



ofof8when
a

re ⑭

Leta be in R.

Then,

i =(x,37

and E =7a,b7
x, Y, a,

b are
real numbers.

where

Then,
a(+)

=d(x,y)
+
(a,b))

=a(x+a,y
+b)

=(ax
+xa,cy

+2b).

Wealsohavethex,y)
+e Iab>

=(x,y)
+(xa,

=(x
+da,dy

+2b).

We see
thata (+)

=a+d,



&: Letand
is be in R" $

where I
=(a.,az, . . ., an7

and E =(b.,bz,...,bn).

The dotproduct
ofI and to

-

is defined to be

Y. = a,b,+
azbat ...Aubu

Bethatisares
2x: In IR,
-

->

and w
=4,57.

Then,

I. =
(5s)
I (2)(4) +(

- 3)(5)

=8 - 15 =
- 7



: In IRS, let ⑯

I =(1,2,3,4,57
and

=7-2,5, 1,5,
V2].

Then,

-
I,,
=(1))- z)

+(z)(t) +(3)(1)

+(4)(π)
+(s)(v2)

=

-

2
+1 +3

+4π
+5

- 2
+4π

+5
-



⑰

isof the dotproduct
Leti,, i be in

R"

be in R.
and let

d

Then ·
->

① i. =
Y.u ->

② .(*
+E) =.+
.w

③ a(a.)
=(a). =
.()



ofproperty?When
n
=28 re

Then, I
=xa,b), =(,d),

and = (e,f)
where a, b, c, d, e,

f

one real numbers.

We have that

i .(+w)
=(a,b)-(x,d) +(e,f)

->e,d+t)
a(c +e) +b(d

+f)
-

actae
+bd +bf

-

-

ae
+bf

-> ac
+bd+-
-

-=(d)
+

(a,b).e,

=.+ u.W. ->.(
+)
-E

Therefore, E.+v
-V *



#Do a settheory notation ⑲

problem with vectors from HW 1.

Do either problem 8 or
9.


