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ORTHOLONAL BASES

A basic  congisting of rutwally  orthogemal  veckeys
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b If 9,4, -..9, Ore ofWonmmal bates of R' then any
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GRAM-SCHMIDT PROCESS

Process of conver-\—ima \mear\& indeyzv\dem- vedtove ino a et of
orthonorma) vecters

Consider +hree  linearl independent vectt a,b,c. The
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G6. Use (S Prowess to Kind 0 ser of ortnonormal  veckors
feom  Yhe ir\dependevr\' veckore
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= (1,0,0) - Yy (Y, 0,Y4)

JHEIANN



9, = LYo, ) = 2 ‘/1] - [{)rj
1 1%
Vg +ly s P

Ay= 0 - (4Tag)g, — (4709,

) F} - (¥a) [‘gﬁ 1 - @/m[‘éﬁ}
o Yo “Wa
HERRH
{1~ |© 0
HigiE

o Ve ° W o VG
Q= [{)1 \él ‘] QT,{\/(L o -V
Yo <Y © 0 \ o

A=QR



(W2 o Va]{ 12 ]
R.- Wa o -V O o |
(0]

L \ o ( O O

< ) /(2 2L
(&) 0 \

(N WG Y ]

L
(1 AGY V2
R - | o e 1
O o) \
1 Cind o Wilrd olumn o Haat e malrix Q
Q= ‘/(3 ‘/\((L\. L i< UT‘W\O&GY\A\
Y& Gy
N3 3y
Assume (X w,2) is  Haicd  olumn
Aull Space L cow space
[‘I‘(:z, VA "\/(‘3] S [o]
A= LYy 2N 3|y 0
R

Ry = (14 R,



[\\ \I ;rl l_[g]
[ 0 @[]0

one free vartable Z — {finite Solubent

| S
S es R

wn  xssume Omj volne for 2,
et 2=\
v ﬂﬂ -|=0 =2 x =l—'8 —/Ad)

L+ 2.\A+3=O =) A= -—%-?_a —a)

W) & (D
-y - —3-18
W~y =-3-]
Y=-4 = x=7§

(’x"a)z) < Cg -L\ \)
VEISIINS



= S
gL | -4
l

Q= Y3 ‘Wi N
Ve g -Yie
N3 3G e

8. find an orthonerwal tet .04, 9, fox wnith g, %9,
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Ou. What wukiple of a = (2,2) showld be cubivocted From
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EILEN VALVES % ELLEN VECTORS

et A be any tquare wmalvix of ovder n, then 0N the
values of A lreal or omple) which Saticfy e egquation
IA-2A1]1 =0 ove talled the cigenvaluer of A

Pil e vectors '¥ Wt Sakisfy ¥e equakion Ax = Ax oY

(A-2IDx =0 oare called e eigen vectors  corvesponding
‘o the eigen value )

I8 A s o0 squave moatvix of ovder n | dwen there are
exactly n eigenvolues o A

eg: a—_[\ \'] A-21 -—[(—A | ]
I | -2
2K
IR1= U-MD'-1=0 o A= £
A= 1+

A=0,L — 2 Volues

L A W oan eigenvale of A W A-21 i sinptar , 6
\&-21| =0



I ) w alceady 0, #ren A=0 & olways an eigenvalue
of A

3. If A ‘s invertble, e 1A1F0, A=0 & never an eigenvalue
of A

4 (A-AT)A=0 =D A &€ N(A-ID

S. 16 AxX=Ax onh A=0, then Ax=0 and x EN(R)

I. Given on eiaen veetor x of o mayr'ix

Cof‘(esyw\o\inﬂ zi%ev\ value
pYNTY un'\q,\«e

)

2 biven an eigenvalue of o watrix, Hnere are ln(—'\‘ni\-e\v
many e_(ﬂenvzd'\!vc

3. The eisenva\uex of a square matvix and s frantpose  are

qvml

4. The ei%en valwes of an ':olempo-\-en\' matvis C(A*=A=A') ave
either O ¢\

U AN K an ei%\nvo\\ue of A Wi X 0% the cmr'(esPo\no\i.m()3
eingn VoY, en At & an eigen Value of A* with
Hre Sowme ei%en veckoy X

6. The vace of a wadrix ‘s egual o the Sum of ik
eiaznva\.ues Crroce = gum of principal oh'aaona\ enividg)



T e product of all eigenvaluet of A ik the determinant
of A |

3. The eigenvalues of o Momﬂu\a(/ o\mraov\o\\ Matvix  Owre
e printipal o\iwdona\ elements of the woairix

! &
03o
0 0\3
9. T8 A & an elqenvox\ue of A ond A & invertole, ¥wen \a

s an eigenvalue of pt

0. I A & an orthogonal Makyir , Yhen f A 1S an e(%evwa\vxe
of A, Yx % alo am eigenvalue of A

\.

Every square wodvix A savisfies e dnavactericHe equation
[A-21]=0
Procedure
\culate A-21) (w\ﬂnom'\o\\ in A of urder n)
find coots of equakim Ceigenvoluesd

For ¢adn wvolme of A, solwe the egwatrion
(A-2)x =0

Non-2zevo valwes of 1 > ciﬁzv\ vecture



Bn. find e eigenwvalues and eigenvectuve of ¥e malvix
A = [l -\
Lk

0y Troce = Sum of eigev\va\ues

Vey ik 4 Mok

(1) Determinant of A equalt the product of eigenvolues
MY I we thiét A +0 A-11

@y What are +he et%\evwox\ues of A-212

() How are Xney felated to thoSe of &)

navacrenthc eq.

[A-a1l=0

\]
o

l A -l
&L G-A

=-MN4-2) +2 =0
¥ -sa+a- «2 =0
M-S +b =0

I\=Q (\"—3



Eiaevwe(km:
@Ry A=2

(A-2T)x =0
[2 1L
J(Rl-akﬂ-za,
[3 3007 7 L]
L!A'\3=k,

.—1—k =0
A= -

xc[-v"j = {L\L H] (ken’i

(o> =5
(A-31D)2 =0
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SRNESERRG
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STy
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) m\=\| -1 s 4t <6
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product of Ale = 2x3=4
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o EI%GV\VO\\\A% of B
|8-a1| =0
R R
+htA)(3+2) v+ =0
At+9qa+16+ta =0

A 44X t20 =0
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D
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[/
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. A > AT t\hen ?\L-\u-)\



8. Find the e(&enva\ues of the wwivices A, N, A7 and

iven
g A= [a -\

@ |A-aT)| =0

\a—» - ) -0
2-h

(@-M" -

2-) = x|
A= At |

A= 3 )\.:"

| )

@ ?royer)—u C A A D oA

A2 A=
V&r\'&a: p*: —\]LQ ']‘] [5 -q]
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lK—)\ -5 | o
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@l YA i elgenvolue  of A

d=l A,=Ya

W) A= S )\1=7

Q. Write the 3 Alfevent 2x2 wadvices €or whicth eitﬂwva\mes
are 4,5 and Ip\= Q0

[a b] ad-be = A0
¢ d a+d= 19

or 3]

BiS. Find 4ne eiao.nva\uez and eigenveckays for the 3'\vm MOXYI%

f- 12 A
1 3 |\
(2 2

IA-A1|=0



A=) -]V \ 3=
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= Q@-(Fax2-N-2) —a ((a-A)-1) + (a -2
= (A-A) ( N-5a+b -L) - AC1-N) + (A-1)

= (2-0) (A%-SA+4) + axn-2 ta-|

[\

AN -10A +8 -A3 +6AT_bn +2N-2
= N 2eTA —lINt 5 =0
>‘l=§ }\-L‘-‘-I )\3"' \

i) A=5
(R-S¥)x=0
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Ry>&y t2R 2 { 0O -Y)a u}gl
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Qib- Hnd 4ne eiso.v\va\ue: and  eigenvectays  for Hhe oiven  modvix
A= | R -¢ 4
-t 1 -4
&2 -4 3

A=f" D 1A =0  (produd of Ns=0)

}\\'—0
Eiaenva\\ues
la-a1l =0
-2 -4 iy
-t 1-) -4 =0
P -4 - N

@-») (G- 16)4 6 (-603-2)+8) (24 +a (AT :0
BN (A2-10A+a1 16D ¢ 6(-18 462+ 8) + R(A4+AN-14) =D
@-A)(A*-1oa+8) + 6(6a-10) +2(ar+I10) -0
gA - 80X +L4o '>\3+|0>\"—£>_\ +36A - 60+ 4x+a0 =0
-A% + 182" ~4sX +0 = D

A(-a%+182-4s) =0



A AT -\¢a+44s) =0

A (a=1s)(a-3) =0

x4, 2z

T T TR CL L Y

X Y 4\ R
when A = X Y2 2, | -C 1
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© A=0
x ; W 5 Z
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617- Find 4ne eiaavwa\ue! and eigenvectoys for the given  mavices

A= | 1 -1 o
~ a -l \Pcl=£2+o+o-o-|_| )
(

Y -\
lﬂ-}\]_‘ =0
-5 - 0
o - N S = =0
-1 1-A (0] -\ -~ ) |

=A@ (D) + (05 (0) - (-D)EDED - EDENU-A) v o =0
-M (E-3a+2) - (A - =) = o
A2 2x+2 -A% €300 -2x —[4A —l4x =0
-3+ kN -3N+0 =0
“ALA-4AER) =0

“ACA-3)CA)) =0

?\\ =3

?"), =\

My =0
Eigenvectore
O A=)

(“’31)1 = 0
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Qg. Fnd 4ne eisenva\uez and eigenvectays  for the given  mavices

-

Cl) h‘ - \ \ 2
\ ¢
L 30

@ Ay= [ 1 -1
( (o) (0]

A (AP-ex +5-1) = 1(1-2=3) +3([-3(s-A)) =0
AP-ONHY - 2A"HbR -4A 242 +3 —4(S-2) =0
“23 + 75 0N -3 =0

A = -2

?\g_ =6

Av*Dd

Ei%m vecturs
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Eigenvalues | A,-21] =0
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R U )
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A+AT-NP -2 -aa =0
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RAYLEIGH'S POWER METHOD

To find numerically largest | dominant eigenvalue and tne
corresPono\ir\ﬂ elagnvec of o given MaRYix

Pneu/dMM

I $tavy with Yhe inidal Qyp(oximad'ion

o[- [~ ] - ]

Hhen
P’xo = )\"xl
AX = Ay %y
A'X,_ = Ag'i;

Repeat until Xp-%Anq becomes neﬁ\(ﬁib\e
Cxn? daa)

Bua. Caltulate S itevations of the power method o
Bind ¥ne dowinant aiaevwo«\ue of A.

Use %, =C(1,0,0) oag Initial o\wroxivvxo\hon



A= 1y 1 -
- X
N S T
) Ax, =A%
|
Let Ioa[ol
0
4 1 -l \ Y
Ax, =12 3 - Ol: Q] = A%,
- | S 0 -2

namerially largest value =4 =A,

| )
A, = (& [‘I’— l" MU =D AT [‘/?—}
-\I.L -(/L

Li.\) AX\: (\-)_l,_

(4 1 -\S \ S
SRR
2l sl “Y

| |
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