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t.inearindependencedefinitm.nu
Take µ vectors in your vector space

µ

An = { Ñ ,
Ñ ,

in - , ÑN ] . Is it possible to make

the combination

a
,
Ñ + azÑ, t - - - + an%

vanish with non - zero coefficients aj ?

If not , then the set An is linearlyindependent- .
If yes →

live.ae/ydep-endeutN-te
: it is always possible to set

a
,
V7 + azÑ, t . . . + an% = o &

Just take all aj
= of The issue is whether we can

do that without setting all the aj coefficients to Zero
.

Exantus
j
,
= ( 1 , a) Tz =@ ,

- 2)

AFI + air = (a , , - Zaz)
Can we set this to ( a , a) ?

Yes
,

but only if a, = a & a
,
= o .

→ {7 , I } is a linearly independent set.

for"ñiayirdependent ")
-



Examptln
v7 = ( 1 , a) Tz = (-1 , a)

aivi + aziz = (ai - ai , o ) E- (o.o)
=D 9

,
- Az = a =D Ay = Az

so any value of a, will do the job (not only a,=o ) ,
as long as we set 92=91 .

Therefore , v5 and i areÉt .

Examptem Are ✗ & x2 LI ?

Yes ?
The only way

to make a✗ 1- 6×2=0

(for all values of ×) is to set a = b = o .

What does it mean?
-

•6¥11 . . .
two vectors are LI when they
Ñcrar

-

④ %
,

④
ñ AF

⇐
In the case of three vectors , LI means

that they are

uot-anthesa-meplane-E-AE.to



•Akai . . . LI means that it is not possiblywrite one of the vectrsrsasatinear
Combination of the others .

-

Indeed . . . Suppose
a,Ñ, + azÑ, t . _ . + an Ñn = ◦

and 93=1 a ( say , i. e. the set is LD)

then Ñz = -1g / a, I tazvz + at# t - - - t an Ñn )
→ This is nIp to do if all aj=o (LL) .

Noten :
• In the case of two vectors

,
LD means one

of them is proportional to the other : V3 = Const
. } .

• Any set containing is LD
,
since we always

have

a 8 = 8 for # constant a.

a.
In general , we call a linearcombiuation the expression

a
,
V7 + azÑ, t . . . + an%

↳ This is a linear combination of the Ñj Vectors
.

Another way to write it :

9jÑj
j=i

--




