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#Systems oflinear equations

lef:Aleation
in the

n variables X.,X2, ..., Xn is an

-

equation of the form

a,x, +a2xz
+...+anxn

=b(X)

where an azs..., and
b are constant

real numbers.

The solution space ofthe

aboveration(A) consists
ofthe set

ofall (x1s x2, ...,Xn)

thatsolve the equation.
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Another way todescribe
the

solution space to3x - y
=6

is as the following set:
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oflinear equations:
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ofnon-linear
equations:
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Def:Asystem of m linear
-
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Trnti"eethe form

it:% "

+amnXn
=bm

Am,X,+AmzXzt...
are constant

Where the 9ij

real number.

The armedmatrix
for (A) is
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·itn.Set
the space of the

system (*) consists of the

setofall (x,X2, ..., Xn)

thatsimultaneously solve

all mequations. That is,

the common solutions to

all me equations.
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The solution·anofthesystem is

just one

point(x,y)
=(-1,2)

0-[(- 1,23e
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⑰space. The solution space

tothe system is
~

the empty set.

There are no
common

solutions&,,an two

tothe1
-Ie

"3 equations

6



exianet-

(ii)
-

⑰itspace a Forspacee
\()) x+2y

=3]

--... =[(-Ex +y))xei)= mayeand



EX8
9 m

=3

! equations2x n
=3

Unknowns
t

Ermentedmatrix
-3I

I b 2

I I18 - so

P

mrn
-

space:Intersection
of

3 planes in 3d



We won'tsolve today but

late, we will find outthat

the sol. Space is just
one

point (X,4,z)=(1,2, 3).



We are going tolearn

something called Gaussian
-

mination or rection.

we need a
bunch of

tools and stuff
first.

Elevena system of linear

-

equations there
are three

mynow
operations.

① Multiply one
ofthe

rows/equations by
a

non-zero constant.

② Interchange two

rows/equations.



③ Add a multiple of one

row equation toa

differentrow /equation.
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