-

= =

lensors —~ [ elgenolue {bﬁiﬁ;lem)




E_genvalue ‘Prouem

—

'Tre,r\s\carmshon T Y — Tou

Q‘QIQS‘HOI\ : 'Arﬁ ‘hciel'e_ ahy Pérﬁcu(ar V&‘fvrs) 2.( " S chl‘ thst

I- X < Pa,rgl\g[ +o J_{ (.7 (mey sﬁt‘lzL , Lu({‘
no rotaton)
Lok ¥ ate called e‘télem/edm's of tensor T

Tex = %« |
' T L—‘—N egen\/ec{*o‘r‘
“cgemfalue

(Sh' efcz fa‘ho)



equivslent  to: (T-21)-x% =0
or (T =28y x; =0 for exch 1=1,2,3
This s 2 s](gtém o 3 Jinear 2lgebraic €q. Yo wnlnowns M ¥s
(T\\'}‘) Xv ¥ Tp % * Ty X3 =0
Uy X +(Tn—)s) Xo ¥ T % 70
Tax * Tk +(la=3) % =0

trivial selution X=X, = X3 =0

Pmukc\e@, no imfarmzéirfon

AM’L other .SoQuﬁor\S '? ¢ — On\y i)[l _%_gi =1

T~ P T2 Ta
Del T A Tl T O

—r3l _EZ TB—

- cubic e%ua‘r‘\on o .
SuPPoSe 3\0 S a root. -n\eh -For )ﬁ}o ; c\t’bio ahcl J_t__]g_ff__?:

on

5> non-trvial selubion (X . %5, X3) = £X°



Cv\kﬁc -E%—i’i Qmag 32 roots

'I-Ej Q+ih S Q i‘O'DJt, ‘k@\en; A —ih

JA[S@ 4 rm't

= either i or R r—ea[ roots

Fer o s;‘mmdﬁc makrx Tg call R oredds ane real (W'%Erﬁ()

FFG‘CQ(IU{'{ o{} SO'(&{}QH.‘

© "’?"\""‘A FU“Q"TS DJ; ‘%L\G CU&L){C 'fi((}

" ‘Ct:rr each ot N\ ¢ subsidude & o he systew o 4

(T, - )) X+ T xgﬂ',s =0

Pt i e et e p—

and —Px\\c\ QE_CJ’QHV’é’C‘{‘m* (J( Xy X )

s Will have 3 pairs (solubions of e elgenalue eroey)

0
A, X ! t
( T—_———(X _(5 X(B

) ) 3
(g, x ™)

(3,%°))



£ Mple : - 9o- rotation ébuut_){g____.%_XE .

A3

T

X - \ . N | o -l _ o0
; . &E .—?omc\ earlier o T_(- =), o o
. o o |
oAl e |
Dek | L =2 0| =0
o . 235 (B

G0 (B =0

, ,Qh_é:.- "N moﬁ (non- symmetnc T ! 3 redl ook nﬁg«a@?\feec{)

Eigenvector corresPond.inq to A=1: drom the system
T M T (e Ty X% P x| -, =0
—\é‘ .X\ + T32_ Xl . (ﬂg"}\) X_‘S =0 . o =0

. (x3.—a~><is | — g<omelmeally obvious

T {h‘ls_. Césg, e —é‘(jfnvé\ue problem co—u(({ Ee ‘s.gllvec{ Jus’c
by observation,

Note eigenvector (s determined +o within Qength . Thic
| | corresponds o the nature of the problem . we are  leoking
+for direction i space, any vector Alons & determines direction,

Convention :  eigenvectors ave . ascumed o be o? un(C_lenqth (ﬁi’g)
, +or convenience g smm\gﬁigaﬂw F




i |

50 SHEETS

22-142 100 SHEETS
22-144 200 SHEETS

22-141

&
AMPAD

t}%@. N\Tfmt rgﬂech‘on s\.‘souf X1 X5 P‘anf

*3 : AT B | s A
/L— T =lo U o sy mmetric 3 *-eeﬂ_m‘tg
X 2 | o o —I - -

Ec_b-n ~or e‘!jenva,-\ues ; (\_)\)z (H-)\) e
M= :‘.‘L (Aguﬁe rorl) |

Etcenvedtors
J

For AI 1‘-9\2_ =i i’ )(.3 =0 , Xy Xy - arlm:hary |
| | - —any dit-eahor}‘m X X5 plane

For Dg=—1 ' X -axis




E)Léw\gle o Two successive robatioms ® 900 aLmqu X=,

ceunterc loc
(‘@LPetti :X:i ~ no sﬁe‘ftjzz) ol - a,vug!e aboud
~ C[ wise
Ag qu-oné\ . - cubic 4 (elgenvalue problew)
0 —tsd =Sind ' .-}, —wso{ =Sk«
Tl o o | et § -2 O =0
O S c:qsot/) \ C —siwyl cosd —A
. - ehde ‘ | |
et e (-0 (Aeosd ~1=2=22) = 0
D=1 - e c:_M;J ces| oot - check
(o5 QQP&Q\M) LM‘H‘\){ ot S@& WA WA etr?ﬂ)
Eié“em[ector‘ ‘. |
(3xis < cne =3 =~ cosoledp — Skl Xy =O

e%m\r . I‘otaﬂov\) \\[tﬂ )(& -5

~smal X, = (1-coset) Xz =
Tedersectom of —twe %ﬁanegi
Xy =Xz
_ e 5y o :
X, = - sl

\4-Cosed
' ( @*’\ljd 'b_fig f&:%—ng € l\iciei—emﬂe;;ﬁ :
e g" 1 "efé\lﬁ‘(“\r% —check 1)

_— (c;\s G)Zfeafaclggﬁet :O)



Thus e Spars (X, x) — &a[uL}QhS of Lhe e‘g)cnve\,fae problen

ToX %, f(l)
S St
\ ]"' 23) " > 5(3)
Now, Cousidet
f 1o x <y, gg(') and %(2)
Tox® = s 7((2) and -,)i({)
ng*‘ré,c"t :
@) ( o @) (n (
\_/——\/————/
- = @)I% 1‘ 15 Sé-mme‘fﬁc ( 2% Xg\*\s\ P
\ U) .(2\
> (M=) X X =0
(y) (2)

CQgrres%cmc\1B +o A‘@%&Rh‘t }\ S)

—ﬁt\c?o}w 5?11 ~_&5Lfe$ %T

e1 " e- 'ei: \‘\l-\.‘ '
yectoets )




al Sxes Makrix G&; Compones c\?égana\

= e

L= N8R e 28+ & &

——

(e&m\a L Teep = )\ 8, ek)
e 1—() ~two 'e'ﬁ@r\v’ox(ués concide (&oub]é root of ubic &)
~
A = X2

T (o +5Er)=2TarbTe; = Npogs

- 7 lTe TR
C-M\y vector i f(Cfﬂe (el) GTJ - e’genue&a—

——

: u
E;&aw\P’(’: M rrotr H((Qc‘lr\tmn !

Sny veclsr p[%sm ﬁ/L_j/

— —

s Ql e%@f\vec%m-

® ;fjé .é[\ thiee Cﬁr\w\c"xc{el I = 21

coportiond —E:‘HZ\Q untk
(erop ol

Arr\;/ vecker Us an €§j€‘f\\f€€§‘m-

E%QW{J\Q : \)m\\am-m {'xgaﬂs‘\*c-m (ﬁe&ﬁnj



=

Fx&mple ! os]nj W}ﬁmjr'mn " so(\/incr e‘(\jeﬂ\/éjue jﬁfouﬁms

1 } [ \\ U
5 - X

X = L Y,
ﬁ%ewa(ue 2 roghof eq . EENNI
det [ o 1| =0
| N \
0173 (o3
E%ﬁr\\/eclrof?

A

3 o Tewalrin s X, X0, X enler e sawe way
éxpect : eéjenvecfwr S %u;llj\ Welined Lo Xy Xy Xz axes
Meang v X =X =Xy
)"\| ""27(2_ ““Xg =W

Check

\ X ’t‘Xg "2%3:63



CIETVA ¢

_rwo e Dtn«emsfoné\ _.,Te,nsors

2D vechr -

Xz N v = 'U; & *U, & = UE =T
- g : \"\.( assumes Sum
rg‘ from ,:(S*&a _@'___’
Z—1D tepsor |
Ui = TT) UJ'
L( _ru T?Z
T Tz

Cigenvalue Pfo.ﬁfe ;
. "

T~ T
.-"El Tzz"')\] = O
g u.cuﬂr;h\c , .-n
%Efg m{s%w o e r boty real |
s Gy JI0 rea/ raa?(S gm&ﬁrm _/) .

_:EQ both rmﬂls are real (Sdmm matrix )

T = Ja€ 6t 2 68 (prine repeser



