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Final Exam

Tuesday May5

10 30 12 30

in DBRT 209

Similarformat to exam 2 including some proofs Moreinfonext

time.Two

additional thingsabout

determinantsIif A is on new matrix then

A is invertible iff dat A 0 important fact

this is Theorem 6.2.4 It follows from the facts that

cal elem row operations can change the determinant but

they can't change it from 0 to to or vice versa

Cbt to find A1 from A we startedwith

leftAInrightm to
neg

n leftInA1right
Note also detleftA1rightfrac1detleftlangleAright related

fail to beinvertible dt5r23Rightarrowrfrac235Forwhich r does leftbeginmatrix12r34567r1endmatrixright
I Laplace expansion aka cofactorexpansion

Describe it byexample
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letWe'll describehowto find detleftAright a
differentwayAleftbeginmatrix123234015endmatrixright

pick any row or column we'lldo

SXcapW

detA1cdotdetleftbeginmatrix345endmatrixright2detleftbeginmatrix2405endmatrixright3detleftbeginmatrix2301endmatrixright
1left154right2left100right3left20right

112063

12312check
beginmatrix23423endmatrix leaveto them to check
01501

det15060420

21243

we could haveused a different row or column

Aleftbeginmatrix123234015endmatrixright
detA2detleftleftbeginmatrix2405endmatrixrightright3detleftleftbeginmatrix1305endmatrixrightright1detleftleftbeginmatrix1324endmatrixrightright

2left10right3left5right1left2right
3
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Afewwords about eigenvaluesand eigenvectors you're responsible for what
we cover

Recall example from the exam

if TmathbbR3rightarrowmathbbR2 is defined by reflection about the line
L

thenwecan find a basic B leftoverrightarrowv1overrightarrowv2overrightarrowv2right of
mathbbR3 for which

leftTrightBleftbeginmatrix100010001endmatrixright
even an orthonormal

basis in this case

Tleftoverrightarrowv1rightleft1rightcdotoverrightarrowv1Tleftoverrightarrowv2rightleftlangle1rightoverrightarrowv2Tleftoverrightarrowv3rightleft1rightoverrightarrowv3RightarrowleftTleftoverrightarrowv1rightrightbetaleftbeginmatrix100endmatrixrightleftTleftoverrightarrowv2rightrightbetaleftbeginmatrix010endmatrixrightleftTleftoverrightarrowv3rightrightbetaleftbeginmatrix01endmatrixrightLoverrightarrowv1overrightarrow0overrightarrowv
overrightarrowv2

Def 7.1.11 A linetransf TmathbbRnrightarrowmathbbRn def by an mxn matrix A

is diagonalizable it a basis B for
mathbbRn so that the matrix

leftTrightbeta is diagonal

Using changeof basis
matrices this means invertiblematrix

Swe'llcomebackto thistoseeit'snot
alwayspossiblesothat S1AS B is diagonal

betaleftoverrightarrowv1overrightarrowv2overrightarrowv7rightEx Def
Bleftbeginmatrix200030004endmatrixrightRightarrowTleftoverrightarrowv1right2overrightarrowv1

Tleftoverrightarrowv3right4overrightarrowv3Tleftoverrightarrowv2right3overrightarrowv2
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Then2,3 4 are the eigenvalues of T and
overrightarrowV1 overrightarrowv2 overrightarrowv7 are the

eigenvectors of T β iscalled an eigenbasis for T

Q How doyou find the eigenvalues and the eigenventors

Caution theeigenvectors
don'talwaysform a

basisEx

TmathbbR3rightarrowmathbbR3 identity Then Tlangleoverrightarrowx a ER
3

so theonlyeigenvalue is 1 and any
basis is an eigenbasis So different

eigenvectorscould corresp to thesame

eigenvalueSohow do we go about finding eigenvalues eigenvitors

Say A is an nxu matrix and let
lambda be a scalar

Then lambda is an eigenvalueofA iff exists nonzero vector
overrightarrowvmathbbRn s

backslash1

AoverrightarrowvlambdaoverrightarrowvLeftrightarrowAoverrightarrowvlambdaoverrightarrowvoverrightarrow0
LeftrightarrowAoverrightarrowvlambdaInoverrightarrowv0
LeftrightarrowleftAlambdaIrightoverrightarrowv0
LeftrightarrowkerleftAlambdaInrightneqleftoverrightarrow0right
LeftrightarrowAlambdaIu is not invertible

LeftrightarrowdatleftAlambdaInright0 by Th 6 2 4

Conclusion

Theorem 7.2.1 let A be an non matrix let 1 FIR Then

is an eigenvalueof A iff det A 7in 0
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Def the characteristic equation of A is detleftAlambdaInright0

Thinkingof 7 as a variable ifyoupreferwritedet leftAxInright and

without o it'salso called the characteristic polynomial of A


