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51 Ei6ENVALUES AND E i GENVECTORS

A nonzerd VECTOR X N R 1 CALLED AN EIGENVECTOR 0OF
THE hxn MATRIX A IF THERE EXiSTS A SCALAR A (v &
suctt THAT  Ax=Xx. (A5 AU EIGERVALUE OF A)

Noe: X {5 AN EIGENVECTOR FoR THE MATRIX TRAKSFORM Ta
CORRESPONDING TO THE El GENVALLE N OF (A

ExameLe 1: 5{” }&:[}g

THEOKEM | . For A xn MATRIX AL A 15 AN EIGENVALUE
oF P IF AWD Oy IF  det (NT-A)=0. (cHhracTerisTiC £Q)
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NoTE: kot EBVERY an MATRIX HAS (A REAL) EIGEMVALLE.

EXAMPLE 3. A= L N

CrooF:
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ExAMPLE 2° Fiud THE EIGENVALUES OF F\:[

0 (V) = dett (AI—H} 5 CALLED THE CARRACTERISTIC POLYWOMIAL
oF R. |

ThEOREM 2 - TF A {5 Alu hxh TRIANGULAR MATRIX (UPPER,
LowWER OR DIAGONAL) THEN THE EIGEMVALUES OF A @apg

THE MAIN DIAGONAL ENTRIES.
ProcF:




THEOREM - JF B I5 AN et MATRIX  THE FULLOWING STATEHEMTS
NE CQUIVALENT:
&) A 1S BN EIGENVALUE oF R.
) A 5 A scLTion OF THE CHAZACTER EQ. Jel (AT-A)=0,
o) The %0MUGENuOu$ sysTEM (AL- Mx=0 oo ROLTRIV (AL

SOLUTION
Note: Tr Rx=Ax Awd T is & schude v, THEN
Altx)=A(tx) B F & s AN i GENIE CTOR. (CRRESPOMING

To THE cleenvALue A of O, THEN T 1S ALSO AN
CieeVECTOR OF f COL&ESPOA:DU@ To A -

Hmu TO | SUSD E16ENYVECTORS cmp_es”omi)u IG TO XB?
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EXAMPLE 4 - A:[;} . L X A=l =2 (B 2)
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i
O | (BASIC EIGENVECTORS)

W Te B s Al nxn MRTRIX, THEL ) 1S iMERTIBLE
I ARD OkLy iF A:O (S NOT AN EIGERVALLE oF A



