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RowOperations

SystemofEquations coefficientmatrix
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Augmented matrix
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II Manipulatethe augmentedmatrix tosolvesystem ofequations
AllowableOperations Rowoperations

Multiply divide a
rowbya nonzeroseam Ig ask

Subtract a multipleof a row
fromanother row

gistpeal io
swaptwo rows
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X andX are leading variables

XzandXp are freevariables
So if Yet Xp r then x 2 2t 3m

and Xz S t 2r

Represent as a vector

Htt
Niceproperties of desiredmatrixformforsystemof equations
Theleading coefficient is I in eachequation
Eachleading variable appears in only one equation

Leading variables are in increasing order

Tosolve a
system of equations we want to

get
to this form

Def Amatrix is in row reducedechelon form r ref

if it satisfies
a If a row has nonzeroentries then 1stnonzeroentry is a 1

leading't orpivot
D o A

6 If a columnhas a leading t then all otherentries in thatcolumn are D
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c If a row contains a leading 1 then each row above itcontains a leading I further to the left

tooth
Examples
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violates c violates a
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How toput a matrix in rref
Proceed row by row topto bottom

At row i
I Take the leftmostnon zeroentry andnormalize it to 1 Call thiscolumn j
I Addsubtractmultiplesof row i fromall
the others so column j has zeroseverywhere
except now i

Il Proceed to tow it l

At theend snap rows so leading I's are in increasing order
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has solution 1 3 exit as

When done on equations this is called Gauss Jordan Elimination
Caveat A system of equations can be inconsistent

EFEatYET I 1 E II This e says
0 1

which is inconsistent

Systemhas nosolutions

Def The tank of a matrix It is the numberof leading
1 s in its reef


