
 

Defination
linear Equation Aix t tanya b
where a az are numbers andX Xu are variables
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linearSystem Collectionof one or more linearequations

Solution linearsystem's solution is a list CS 52,53 Su

Ig I T 72 1
II Xi 1 2 0 solution

Add I and II 2 2 1 7 2 1
2

plug into I 71 42 17 1
1 2

ThusCx X2 42,42 is the only solution
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Not everysystemhaveonly one solution

lg X 2 2 3 111
2 1 4 2 8 IV

Multiply 1 by 2 2X 472 6
Substract f fromCLU

0 14 whichis alwaysfatso
No solution exit

Y X itX 3 Cu
2 1 2 2 6 Cul

Multiply Vby 2 2 1 2 2 6
V and Vl have same value just set
Xz 3 X equationhas if solution

summary A linearsystemhas either 97 119
solution

infmany solution

equivalent Two linearsystems are equivalent if theyhave the
samesolution set

Matrix and linearsystem
Defination A men matrix is a rectangulararrayofnumber wah

m rows and n columns



es I's43 I 43 I 1 5

Entries A Gtm ant I Aij i now j colume

Elementary row operation

Replacement Add amultipleof one row to another now
Ri Ri t cRj where it

Interchange Interchangetwo rows Rie Rj
Scaling Multiply all entries in a nowby a nonzero

constant Ri cRi whereC O

lg If 9 I Freeze I 9
Replacing

E's It I
Interdge

o 9 Fr 0 3



if Consider a row operation 123 123 3Ri Is there
any operation reverse it

Ry Rs 3R
Replacing

Summary EveryRowoperation is reversible like
scaling Rz CRz R2 Yc R2
Interdge R G R z R E Rz

Rowequivalent Twomatrix are now equivalent if one matey
can betransform into the othermatrixby a sequence
ofelementary row operation

Theoven1 If theargaeedmmatrixof two tenear systems
are now equivalentthen the two systems have the
same solution set
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A
RowEquivalent

Echelon formCon now echelonform



Define Amatrix is in Echelon form if
All non zero nousCrowswith at least one nonzero
element are aboveany rowsofallzeros.hr
Theleadingentry the first nonzero numberfrom
left of a nonzero now isalwaysstrictly to the
rightofthe leadingentryofthe vow above it

y Hq É
A nonzero row I V

O U LeadingEntry
3 2 Right z V

True

00 I Ya False
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True
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V
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Row ReducedechelonForm or reduced echelon form
or RREF

Require Is echelonForm
The leadingentry in each non zero now is I
Each leadingEntry is the only non zero entry



Y 1 I 7
in the column

G O V
U True

0000 or

188 I OF ease

X
X

Theorem Eachmatrix is now equivalent to one and only
one matrix in reduced echelonform

def Wesay that matrix B isRREF of matrixA
if A and B are row equivalent and B is in

RREF

G Find RREFofthematrix

3185 84
RIE 3 9 12 9 6 15

0 2 4 4 2 6

Ri RiYs
Rz p 1 2

I 6 I 3 I



Ri R 3122
I 0 2 3 5 4
0 I 2 2 1 3

pivot position thepositionof theleadingentry in an echelon
formof a matrix thepivotcolumn is the
column that contains a pivotposition

y

Basicvariable on pivot variable is a variable that
correspondsto apianot column in the coefficient

meritof a linearsystem A free variable
that is not apivot variable

is I 88 g
Xi 43 Xs are basic

variable
Xz Xy are free

XiX X3 14 5 variable


