
 
Homogeneousequations

A system of equations is hung if all the
constant terms are zero i e each equation has the
form a X t an Xn O

X O X 2 0 xn 0 is always a solution to a homog

system called the trivial solution all other solutions are
n iaouh.ms

EI X t X z X y 0

2X Xz t 3 3 Xy 0

I it I L

I it I L

Solve for leading variables X Xa

X t Xz O X Xz

Xz Xz Xy O Xz Xz1Ny

Set Xs s Xt t



Parametric solution

X s

we
c

as Ignia's iii
b car

Then X l Xz 3 X 1 Xy 2 is a

Xy t nontrivial solution

Note that there is a nontrivial solution because there
are infinitely many solutions i e there are parameters
in the solution This is because there were non leading

variables since there are more Variables than equations
More generally

theorem If a homog System has more variables than

equations it will have a nontrivial solution infinitelymany

Note that the converse doesn't hold

2 2y O
has 2 variables 2 equations butx t y O

X l y l is a nontrivial solution

Linearcombinations

let I and I
7

be two columns or



vectors move on these later We can add them and

take scalar multiples as follows

I j f is the sum at 5 and j

If k is a number not a vector then

KI Kpi

n

is the scalarpwduct or a scalarmultiple

of I

A sum of scalarmultiples of several columns is a

linearcombilation of the columns

Ex If I L J Ff then

35 2J 1,36g Ig f
is a linear combination of F and g

Ex is not a linear combination of f f
The third entry of any such linear combination would be0



Ex Is f a linear combination of fol ft
i e Can we find numbers a b C S t

I ai bj icE.FI igb tfzEo

I
This is now a system of equations w a b c as variables
which we can denote w augmented matrix

to litho lilt L L

I it.im lilt
I 0 o l

fo lo o y
so if we set a l b l c 2

I J t 2 so it is a linear combination



BasicsolutionstohomogenIoussystems

Linear combinations also help us express solutions to

homogeneous systems

Ex In the example near the beginning of the section
the parametric solution to a homog system was

S

I c
t b ffmamaswrite

he solutions in

Xy t

l tl t.i H tsii ttl l
for any values of S and E Note that if
s l t O we get the solution

If s O t I we get solution and

The rest of the solutions are exactly the linear
combinations of these two This is true more

generally i e



theorem Any linear combination of solutions to a

homogeneous system is again a solution

In the above example and are called

basic solutions to the linear system In general the

gaussian algorithm produces one basic solution for

each parameter
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