
 
Lecture6 permisses
Previous lecture the inverseof a matrix

Application of the inverse matrix Cryptography
Imitation game A is used to encrypt themessage
Hill algorithm
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So A is stretchingobjects in IRThe stretchingscalingfactor is befleuse the area increases
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So dat A 12because the area squishes with a factor12
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So dat A 0 because the unit stheare is crushed in a Line
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The determinant of a square en matrix is a scalar
associated with the matrix
Notation dat A Al
It measures how the transformation T Az scales space

Is meisjes theEtage IEimkofbtjats.IT
dat A 0 spaces are flattened we are losing one dimension
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Example A

Cofactor expansion across thefirst row
dat A 3 1 1 1
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Cofactor expansion across the first column
dat A 3 1 12 1 0 0 3 2 6

So be Smart choose a row column with manyas



Triangular matrix the entries below above the main diagonal
are all 0s

uppertriangulate lower triangular
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Diagonal matrix a square matrix whose nondiagonalentries are
all os
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REF is uppertriangularSo maybe we can use Gausian elimination to compute the
determinant
How do row operations change the determinant
two rows of A are interchanged to produce β

TeEff.iq 1 jymutopriedbyn to produce B
a multiple of one row of A is added to another row to
produceB dat B datA
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ff.EEIj E jIFissdet reF ofA 1 11 4 0 0

Conclusion square matrix A is not invertible deth 0

Properties of determinantsdat A dat A
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Theorem det A In Ifor all invertible matrices

Proof In A A
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Summary so far
hetA be an men matrix with columns a 92 __ An
man
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The followingstatements are Thefollowing statements are
equivalent equivalent
Ahas a pivot ineverycolumn Ahas a pivot in everyrow
Ahas n pivot positions Ahasm pivotpositions
There are nofreevariables TheechelonformofAdoesnotcontain a row of all zerosAz hasonlythetrivialsol Az D isconsistentforevery
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Eigeggette
is one to one OfT Az is onto surjective

The Invertible Matrix Theorem

If A issquare n m thenstatements and areequivalentHence thefollowingstatements are equivalentforsquarematrices
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A is invertible

There is a matrix such thatCA In any AC In
A is row equivalent to In
ATis invertible
dat A to


