
This is a class called linea algelce.

We have see no algebra !

3x +2y - z = 5

- x + y + z = 2

2x + zy +37 = 9

Can we solve this? Is there a solution? How
may?

let me refime this system

(2)x + (2)y + (j)z = ()
Solving the system of equations is

the same as :

Find a linear combination of the vectors

(2) (2) (i) That equad (2)



Now let me speak more generically.

Given rectors XI , X2 , xg and
/

In we find B,Br, By such that

B, x + Baxz + Boxz = y ?

key proporty :

The vectors Xi,42 and to oneearlydependent
if there are numbers By Be and By with

B, x, +B2xz +B3xz = 0.

Otherwise theyore fullydependent.

(I . e . The only way

Bixi +Batz +BzXz= 0 is

The Oberaus one : B= Bz =By =O) .



Liver independence is going to be a create

property related to solvry systems of
equations .

Ex= (b) x= (j) +y = (b)
These vectors are linearly dependent.

Bi = - 1, Ba = 1
, By = /

- x) + xz + Xz = 0.

*in
X Euphical

Intuitive : They are linely dependent
if one is a linear comparatio ofthe others,



In this case X= xetty or to= Xi-Y2

Suppose we try to solve

b . x, + B2xz + 83 +3= ()

B , (g) +P(j) + B3( j)= (2)

P) + (g) +() = (i)
Bi + By = 2

Pc-Bg = 1 Uh oh !

0 = 3

#solution (3 equations
,

3
un

knowe
,

no solutions)

Ok
,
fine . Suppose the RHS is (2)



Bi + Bz = z

Bz - B3 =

I can see a solution : B =z, Br= 1
, B3= 0

works. Great ! But something's still not right.

B , = 2 - c

B2 = 1 + c is a solution

fo choices of

Bz = c
The number 2.

Like c = 7 B = - 5

Bz= 8
B3 = 7

Bi+z = - S + 7 =2

Bz-B3 = 8- 7=1

So there are infinitely many solutions.

Both ofthese shortcouns star from tyxe, to



being linearly dependent,
You want to think of linea dependance as b;
a kind of short coming.

easy exaple :

,& and eg in 123 are limely independent.

Why ? Need to show that if

Bie +Balz +Balz =0

than B = Bz= By= Q

B , e+Brent ge = (i)
so if this adds up to 0, P =0

= g
By=0,

We an just red it off !



xi)) x*(5) one linely ivelependent,

Suppose &X +Bax =O

2B - Bc= 0

3 +Sz+ 0

So B =zB . SolB ,
+ 10B , = 0

So 13 B, =0

-o,
0

.
So Besid

How do you show vectors tistes-- , to are

linearly independent? It's hand in serely
You show that if you want to solve

Betifatt-- But = O
Mm B = B2= - =Bu=0. Pered.


