2202 MALLA REDDY ENGINEERING COLLEGE B.Tech.
(MR-20) (Autonomous) I Semester
Code: AOBO1 Linear Algebra and Numerical Methods L T =)
Credits: 4 (Common for CSE & IT) 3 1 )

Prerequisites: Matrices, Differentiation and Integration.
Course Objectives:

1. To learn types of matrices, Concept of rank of a matrix and applying the concept of rank
to know the consistency of linear equations and to find all possible solutions, if exist.

2. To learn concept of Eigen values and Eigen vectors of a matrix, diagonalization of a
matrix, Cayley Hamilton theorem and reduce a quadratic form into a canonical form
through a linear transformation.

3. To learn various methods to find roots of an equation.

4. To learn Concept of finite differences and to estimate the value for the given data using
interpolation.

5. To learn Solving ordinary differential equations and evaluation of integrals using
numerical techniques.

MODULE I: Matrix algebra [12 Periods]
Vector Space, basis, linear dependence and independence (Only Definitions)

Matrices: Types of Matrices, Symmetric; Hermitian; Skew-symmetric; Skew- Hermitian;
orthogonal matrices; Unitary Matrices; Rank of a matrix by Echelon form and Normal form,
Inverse of Non-singular matrices by Gauss-Jordan method; solving system of Homogeneous and
Non-Homogeneous linear equations, LU — Decomposition Method.

MODULE I1: Eigen Values and Eigen Vectors [12 Periods]

Eigen values , Eigen vectors and their properties; Diagonalization of a matrix; Cayley-Hamilton
Theorem (without proof); Finding inverse and power of a matrix by Cayley-Hamilton Theorem;
Singular Value Decomposition.

Quadratic forms: Nature, rank, index and signature of the Quadratic Form, Linear
Transformation and Orthogonal Transformation, Reduction of Quadratic form to canonical forms
by Orthogonal Transformation Method.

MODULE I11: Algebraic &Transcendental equations [12 Periods]
(A) Solution of Algebraic and Transcendental Equations: Introduction-Errors, types of
errors. Bisection Method, Method of False Position, Newton-Raphson Method.



(B) The Iteration Method ,Ramanujan’s method to find smallest root of Equation. Jacobi’s
Iteration method. Gauss seidel Iteration method.

MODULE IV: Interpolation [12 Periods]
Introduction- Errors in Polynomial Interpolation — Finite differences- Forward Differences-
Backward differences-Central differences - Symbolic relations and separation of symbols.
Differences of a polynomial-Newton’s formulae for interpolation; Central difference
interpolation Formulae — Gauss Central Difference Formulae ; Interpolation with unevenly
spaced points-Lagrange’s Interpolation formula.

MODULE V: Numerical solution of Ordinary Differential Equations and Numerical
Integration [12 Periods]
Numerical solution of Ordinary Differential Equations :Introduction-Solution of Ordinary
Differential Equation by Taylor’s series method - Picard’s Method of successive Approximations
- Euler’s Method-Modified Euler’s Method — Runge-Kutta Methods.

Numerical Integration: Trapezoidal Rule, Simpson’s 1/3" Rule, Simpson’s 3/8 Rule.

TEXT BOOKS

1. B.S. Grewal, Higher Engineering Mathematics, Khanna Publishers, 36th Edition, 2010.

2. Erwin kreyszig, Advanced Engineering Mathematics, 9th Edition, John Wiley & Sons,
2006.

3. D. Poole, Linear Algebra: A Modern Introduction, 2nd Edition, Brooks/Cole, 2005.

4. M. KlJain, S R K lyengar, R.K Jain, Numerical Methods for Scientific and Engineering
Computation, New age International publishers.

5. S.S.Sastry, Introductory Methods of Numerical Analysis,5™ Edition,PHI Learning Private
Limited.
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1. G.B. Thomas and R.L. Finney, Calculus and Analytic geometry, 9th Edition, Pearson,
Reprint,2002.

2. N.P. Bali and Manish Goyal, A text book of Engineering Mathematics, Laxmi
Publications,
Reprint, 2008.

3. V. Krishnamurthy, V.P. Mainra and J.L. Arora, An introduction to Linear Algebra,
AffiliatedEast—West press, Reprint 2005.



4.

Ramana B.V., Higher Engineering Mathematics, Tata McGraw Hill New Delhi, 11th
Reprint,2010.
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https://www.youtube.com/watch?v=sSjB7ccnM_1 (Matrices — System of linear
Equations)

https://www.youtube.com/watch?v=h5urBuE4Xhg (Eigen values and Eigen vectors)
https://www.youtube.com/watch?v=9y HcckJ960 (Quadratic forms)
https://www.youtube.com/watch?v=3j0c_FhOt5U (Bisection Method)
https://www.youtube.com/watch?v=6vs-pymcsgk (Regula Falsi Method and Newton
Raphson Method )

https://www.youtube.com/watch?v=1pJYZX-tgi0 (Interpolation)
https://www.youtube.com/watch?v=Atv3IsQsak8&pbjreload=101 (Numerical Solution
of ODE)

https://www.youtube.com/watch?v=iviiGB5vxLA (Numerical Integration)
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https://www.youtube.com/watch?v=NEpvTe3pFIk&list=PLLYy 2iUCG87BLKI8elSe4fH
KdE2_j2B_T&index=5 (Matrices — System of linear Equations)
https://www.youtube.com/watch?v=wrSJ5re0TAw (Eigen values and Eigen vectors)
https://www.youtube.com/watch?v=yuE86XeGhEA (Quadratic forms)
https://www.youtube.com/watch?v=WbmLBRbp0zA (Bisection Method)
https://www.youtube.com/watch?v=0K60IBTdcSs (Regula Falsi and Newton Raphson
Method)

https://www.youtube.com/watch?v=KSFnfUYcxol (Interpolation)
https://www.youtube.com/watch?v=QuggSa3Gl-w&t=2254s  (Numerical Solution of
ODE)
https://www.youtube.com/watch?v=NihKCpjx2_0&list=PLbMVogVj5nJRILpJJO7KrZa
8Ttj4_ZAdl

(Numerical Solution of ODE)

https://www.youtube.com/watch?v=hizXIwJO1Ck (Numerical Integration)



https://www.youtube.com/watch?v=sSjB7ccnM_I
https://www.youtube.com/watch?v=h5urBuE4Xhg
https://www.youtube.com/watch?v=9y_HcckJ96o
https://www.youtube.com/watch?v=3j0c_FhOt5U
https://www.youtube.com/watch?v=6vs-pymcsqk
https://www.youtube.com/watch?v=1pJYZX-tgi0
https://www.youtube.com/watch?v=Atv3IsQsak8&pbjreload=101
https://www.youtube.com/watch?v=iviiGB5vxLA
https://www.youtube.com/watch?v=NEpvTe3pFIk&list=PLLy_2iUCG87BLKl8eISe4fHKdE2_j2B_T&index=5
https://www.youtube.com/watch?v=NEpvTe3pFIk&list=PLLy_2iUCG87BLKl8eISe4fHKdE2_j2B_T&index=5
https://www.youtube.com/watch?v=wrSJ5re0TAw
https://www.youtube.com/watch?v=yuE86XeGhEA
https://www.youtube.com/watch?v=WbmLBRbp0zA%20%20(Bisection
https://www.youtube.com/watch?v=0K6olBTdcSs
https://www.youtube.com/watch?v=KSFnfUYcxoI
https://www.youtube.com/watch?v=QugqSa3Gl-w&t=2254s
https://www.youtube.com/watch?v=NihKCpjx2_0&list=PLbMVogVj5nJRILpJJO7KrZa8Ttj4_ZAgl
https://www.youtube.com/watch?v=NihKCpjx2_0&list=PLbMVogVj5nJRILpJJO7KrZa8Ttj4_ZAgl
https://www.youtube.com/watch?v=hizXlwJO1Ck

Course Outcomes:

1. The student will be able to find rank of a matrix and analyze solutions of system of linear
equations.

2. The student will be able to find Eigen values and Eigen vectors of a matrix,
diagonalization a matrix, verification of Cayley Hamilton theorem and reduce a quadratic
form into a canonical form through a linear transformation.

3. The student will be able to find the root of a given equation by various methods.

The student will be able to estimate the value for the given data using interpolation.

5. The student will be able to find the numerical solutions for a given ODE’s and
evaluations of integrals using numerical techniques.
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CO- PO Mapping

CO- PO, PSO Mapping
(3/2/1 indicates strength of correlation) 3-Strong, 2-Medium, 1-Weak

Programme Outcomes(POs)

COS[PO[PO [PO[PO [ PO [PO [PO | PO [PO|PO|PO]PO

1] 23| a|5 |6 |78 91/ 11]1
corpg p P B 3 2 1
co2p P R B P 2 1
cCos R R P B P 2 1
coa B P R B B 2 2
cos p P R B B 2 2




MODULE -I

MATRIX
ALGEBRA



PMYATETSE S

Mabax —

E_Aﬂ ossongement of- mn numbess (¥ os) o5 Com T’]ei) . *zsec‘tmguldaf
fM'M)j howing m wows (Foigontal Hnes) and n columng (\feg,huxl |
““‘%) , e numbess being enclosed by baackeds ) o6 ()9
tolled on MAn walsiy (.,;@M\ o8 m by " \'(\ad”'?ﬂ')() |
Hege mwn i colled ay He oeder of Type o med
Ie;mn't-bk"moﬂ_'"’ﬁ*‘
o) Jebtess A BC -

i ancl Q.ﬂld«i

af N numbegs ¢ Cos“egl J=% cmy e
Genesally modices ase densted by Conp!

‘ L |
ond ke elements 282 denoted by small lebteis o, b & §

An MmN wodwit an be e:xp*ée.sseel oy

Coy e N T Ay
agy Gar Qs cn
A ‘:—: - — - - - - - — . - :
: .- 0 A .
Lévm Owmg.  ma MO e

fbis briehly waten ou A= [an)
whase j= L300 Shends s DL
IR C™ %mld Los Columnt

Bq.- [“ —* 0} o wedwid o exdes 2%3

g -1 |

5 21

l" %«] s o medmil of odes. X%



Types of Modwices ——

Row ModsiA [ —

A motsit howing cml*j one ok ond oy numbes oh- columns 1S said

4o be & wow wedsh . T s of sydes txn.

Coluwm Moc'r'zmk

A wmodmd hewing m\\j ong Eoluwmn ond Oy numbes ob- wws 1S

Seind 4o be o ca\umf\ wodmtl . T 08 ok osdes NKL.

!
Fq- i o o Column odsin ob osdes A
o y

Kecl w’\ﬁu\aﬂ Mad"?m{ P

A wodsit N«w'\% cows and Columng ane not eouald 1S said o
be o -z{et.bﬂnju\a& wor st . I s 0'1? ckd €8 M . i

Etj' Y * 1] 15 QA %e.c;—l—angv\\a»?, mp:‘r‘ﬁii 0:|5" cféc’\&, by N4
S B

¢ 9

Squase Mot stk | !

A mad DR hawving  spus and  Columny  ase e,aLyml i< cald 4olbea
S s e mor Ik . Tt o o msdes NN 0¥ SqUAL wodwin of

psdes N .

!
%:FLB t} s A Squoge o ok csdes 2 .



?’b’iﬂcipal d?aﬂbml v o Squede medBiA
Tn o watat A"[‘Ziﬂhm He diogmal whith eatiies Fzom
clemoal 4o lagk woud ok elewont is call ed

dhe Fiwsh wow et
o psincipal dizapral o A-

The elemcets ayj ob A whith 121 e ay,aee, Asz, - -
called e elewents o -t principhd dingoral s A

Oy O

Tsonce o o Squese R i .
P T .

Lok A':rtﬂ]j]nm .
| The. Sum o +he element o Heo pzﬁndpgd 9\;&_30,\@! elowond= 1S

raled He Tsace oF A and i densted by FEA
| © - Own

-

A= %“ii = an+ogy +An
[R5

Povpes-ties . —

Tk A ond B ase Squale o Tices o wder n and N B

A CUIS (T

B 4s(0A) = NHE(A)

i 46 (pag) = A 4 HE B
W) s (AR) = 3l (BA) .

: Dio\ﬂoml Madsid . |
ch all Yhe olomonds  ecept in A pb‘inc{pah

Aiaﬂoruj VS LI

A Squnit oA N whi

diagonal one zesd 1S Colled a
| 1 o 0
B9 - Kv s a Soprale o BN ob- otdes 2.

o 10

T i o diagonad med ™ s osdor 2.



Paopesties -~ 7L A J _,
- pemie 3 ond B ane Aaps OG0T ke A e D egpe

_ bively Aen

URvON

W e = AT e A oawd B oa% o sowe omdet
i At = A ke ki o scalag |

‘N) LAB)T = BTAT Cdere A ond B ase ConvE o e '{:ﬂf'é W'}U\H"I!P]I‘Cad"bﬁ

i

A Squene mmL*m A = Tafj] o cald 4o ke Syewmebwic ) aj =Y

-‘51(5 e_\jeﬂ/‘j 1 OW\A_i
Thrt Ho necessaly aed sulbident condition dvb a Squate wed v A

o e Sqmmabic B b A 2

a\'\ﬂ1fL3
Hg:mwwwmu@m%%ww%y

b 9

9 4 ¢ 1 ¢ ]
ﬂﬂﬂ%mm&mpﬁémiﬁwﬂ~
A SK—LUKMQ w\a}’zﬁ’i A< IO‘IJ] is SOnleh) be. <hows 5\jmmeP“mC 1%_ QU - ,_O!
’%‘)’U‘ﬁ Q'\f@fvﬂ ] aw:l_j

Thog A 15 she spmet sl ¢ rodoid WA A*_»A

Thass all Hea diaﬂovm} elemants - a Skewd 5jmme\7'm¢. ot ¥t o8 220,
s W -3l 1e 2 -%

By A6 L LFQ o ¢ |ase Skew Syrnmet-sic ot sicel d%-ggole_g_g_
-9 -+ 0 3 =< 0

Nete (- (1) A K symmebaic = KA 15 Symwebsic .

W) A I8 Skew Symmet¥ic =5 KA 58 Skow Symmetail



Paopesties [ —
“)jmﬁﬁao%czﬂM\Q%uMLSwmmfﬁﬁwm%ﬁil\B:%mmdﬁhu
i) TF A i o Symmeksic mobsx Hen adiA is also sjmme%mr

—_ 7£\i
(i) T A s a wRn el and B oig oa NAp o En L Hen CAB) R A
Theosem '~ Evely Squele et ¥l Can be expﬁpssaaj ay He  Sum o a
o b abdces in one and Oﬁl‘j wla lor]
Syrmnetic ond  skew symmetaic mat®ee

hovt Had any  squete et A BAC lhare, B 15 sjmme_hn& ond
Shov) - a

C 15 skew sijmeb*o’;C matnces

Pm'k'_ Lot— A be any S usne. Mg

.
+ A— ) R
e can wake As #(A*%A 5 ( .

,‘L__/'—\,J—«-th-\

. =g .
= & Sa T - T

A= Pt . :(LAA_JTA,_FIQ.A
pdhere  P= '(N“f") & N
A - f?&f'
o A ) ,L\,_L(Aqw"g"*”li[ﬁ‘ -

e
le. fowe P L (A»H‘\)

2
PP
. P s s\jmmeffmé’ ot
vy
e howe o =4 (A ) -



mme\:@’% Y e

LR s srew N
et Sjmmebﬂ‘c

= 5 et S

ek mabaid and a Skew _Sjmmebﬁic.,

D oigoa sum o= spen

o uNtgue L

To Prove. Ahod Ahe U

—p+S be
and S 15 a Skew

AtdTon & A
et

anetHhes- quth s psese

T possible , le A
§\jmme.}:’tﬂe€,

e O Qjmmehﬁa

idhese £
O\V\A ST::fS

12-‘:: P
Now AT:: (Q-J*S)‘ = E‘-T}r sTr; g3

Pf—;:LA%AT) = J? (E+S+Fl- 9)::9—‘
&:JQ_[AFAT) g (RS pas) =S .

= g F and g & .

Thut, e 6@,_Pfege_ﬂkodﬂlor\ 6 wNgue



——

Ho9 3

E&gpﬂe.g Heo wabtat A= as Ao cum o a §jmmejrm'(,

7 b

-5 0 -

oand A clew Sywwne Ee wed W eos
Sp - (iven —that— A= e
=Ly oz b
— o -

e Yrow Hhod- Syrmeboc paab o mobwd A s oo LAt A)

. A . — ,_ﬁq
ond  skewl Syrmelnc pet= ol madt A 1S AT LA )

P\T:’ L I —S
o 3 0
o b
A+;\T: Ty o 3 S B _ ¢ 3 %
{2 bt 2 0] |2 6
«s o - —n —b 8 ~b -~y
; g 2 —F%
g —b M
T
A
P cjmm+mc
i ) l q ~4\-1t2 30 =l o —|
— 0 ) —~3 "{’”)_ -9 b 0
ooV 2
T pa —_—
& =L (AN T 1 o —b
—% LD
Q- -a
o iy Skew Gymmed 1€
g o —% ’ o 1 %
A= PAHR= 4| b b e PR e
—o. b D



|9 The inve ]
o InWesse 0]‘5 G NO in\ﬁux\oxi_ Sjmme_h’ﬁ(_ lﬂg'j}""ﬂ;l Aode Lumn o b
| ymmetaic.

W Ik A :
{) - A and B e g_\jmmekfma mekmces ~Hen AB 5 Sjmme_f’a")(.:

i and Ou'ﬂ_'j - AR = RA .
A}d“ CZNB ATPT AXL. boHe Ejmmel"ﬁ{(-‘-_

UH) :”5‘ A 55 fmj m[’qﬁi ’H\Qﬂ A
e EAC m:.c'mgcl}ﬁ

(F\O The, mat= L 1?;r AL IS gjmmdm‘c a5 Skew Y

5jmme_hﬂ'd o6 ckew 5

Pou}eﬁ;g 0?5’ G SyrMm
,?r-- o s¥-esd sjmme Fe m;otﬁ'll ol0.

eNen i\n*’re

I e b5

as A S
ek rr\af}'a‘i'i are. Sjmmehl;(

) Al positive intessal

D) Pesitive odd weqial  poueis ¢

whore X Pog}H\/@ qf&d powess ah.o.

gk SyrometDl

Syrme b



O«mugm;\ b |

——————— T

A Sques watnr A 5 C:.ﬂ\'\éﬁl an otdbogonod R ik
) ; £

!"}; A

(¥ .E Dede g aning. —Hae. '\Jalu@ o};—'--' a,b, ¢ i |
lon —b Cj

ooy pe) e A

S'D‘ ‘ . | aen f’”‘/\f?\j’h A = o b — ¢

}
@ L
gon = = A= =t T’i _

g_
‘B“Wm@ é?" — 2b

errr—

— —F
t " c= — N
= T (== a%e. weouised wvalws



" _ i &
(\?'/ SL/'V{’?UJ et E i . i
Lo swnb cesD & oM M&Hna_ﬁam |

-LO (a8 SinG

(% Shaps Hhat A= v 5 I7
] N I
T,fl'fé’. 3 L (f?ﬂ‘f/\u%crmk _

b Jn
i t

s

T 93

W e oA = U2os0 o e
AT ) o |48 uﬁ%og.wl |

—smB o eSO J

o sl A= ([ eg 0 Mg
' 2ind é{m@ (o5 s @ng i &’Kr}lr\vgomi
— (80 Sngp SO Los O 5G
. . ‘ = G-t 9.
[6) J.Fw\,; A ave ineqes A Suthoehrad— =1 5 | o |1 Gwmé@mi‘
g -2
Pmpe,m—}e/g -
") T A IS %Hﬁnjom \ omad o Ahen 1A = &
\4') The invetrse - an gﬂ«—‘rwgw\o\l e 1S alﬂ\fxufjaﬂal
(H’) The tTrardpose o o an C/B/r}"/vjav’\d\j ot S gfg(}—hsﬂm’\o«i

:[W) i A, % be p¥thogenal edwices, AL and A ate olso -

OB o(\r,x_l .



.,

w\hw we {@Au (o e mern

do  eckelon FOIM and bed ik

4 o
o, ~-b 2 - q | sank- .
— | i o J
'8 ]
— — 3 7 -
ot A — ?ﬁf
)K\ \ | -~ 0
“* o -5 2 -3
>L - ! O yxy

wpw) opemﬁbﬂi only .

P(A) = Np . nen

S

R, R, + 12
-1 3 |
9 -l
-5

)

s Q.
5%“;‘_} ~11 B

=

-

i @ ‘.\'-- P “‘.«3 Lj — S Q__ | .

A inbp  eckoln Fow by apphy™g

SR D Raq -+ 2R 124““)24"'}2’

(4 <3

o % 3
o —b

O O O

.

3 fﬂ
) —1

J
5

Phick 16 in o ¢ ho lon FoXT

A) = H

zoln @O ok +he {ast e,qfuwalml—b A
=



CMow  we seduce oo wdm A

gAmﬂj elam.ﬂ\:ﬂﬂﬁ Fgonekrs medions o dind He  wank e

—

A T
"l en -2 S
¢ -9 4 7
19 -7 a -1
hiven Hod A</
{ - 9on —2 2

R Y T T
by echkolan bEEw b appiy

Mﬂ roul

&PMOM an\j ‘
g, —> Ro—TTR1, Po Py~ 5P

T
~ 1D 3 v
s an MY
.
el Pl
, -1 3 T
~l e 3 —~ 2
0O {%_ffz& - ¢

()(ﬁ) = The NO- C}lr Nen  ZeAD FoLIE o{; 4o, \ag-\-— @q/u?dalan‘r-

o A T

fre) =9 .



® Fiﬂd "’H»Q &Onél‘aﬂ%_ﬁ .l QV\A LA 9\4(}(‘}‘-‘[»\0:}" ’+L9 x"aﬂ}f- G'Lr "H%‘_ mo:hn’){

v o-9ov TV .z.
A= b 9} s (iyas (D2

™

oo

A
- ) ¢ 1 D
0 o A4 b

phich s in e tho lontoem

o Pmy=s i AFEA o5 o &b

—_
[u‘i) PiA) = £ - A= avd ™M



So}_

\\\\\\\\\\\ s For whad val : oy -5 1]
alve o kb Ho wodnr A= ‘ 0 Vo4 wank 2
f O ’
e 2 2 2
rf"-! t 1 ! ar A
Given thok AT s
! ! - b
v 9 9 2
Lq aq e 5]
Po —> a4l —P1, Pq-—4Pg—¥H 94-*94‘34’“(”&'

.
O o — -
b gL §t% BF
O o avtrt 5

Tle given medwid is A csdey iy . T e sank g3, oo we

s howe, 1AL S
b —~ | _"!
gk | =0

i

_,__> Lt
Qe A3

s w2l 2

*[(9’"?}93]* ! (ng (4_}A+mjj =D
(S#HP) [3 -~ Ay-27] 5D

(5-4¥) (—ou—ur) =0,

=9 B v =—b



ECHELON  FopmM.

PDetive  Echelon bosm ok o metEX
O |- —}

CFind bl sanle o meban A= by seducing b inko

iec[,\q\[m o0 Ang' - 2 | I —e 0

Find the wont ok wakwi A — 2

'. 2 =}
echelon bosw Ang- o 4 -l
| 1 Y 4 s i

Find  the value b 1 o dhad Ho ok o he medwix A= T L 1O

K Q. 2 2

15 thyee Ang'- v =2 o K =-0b, a a4 k 3
[ {\d‘-:-- He ! J - FC_) i 4 )
: 1.4_\:- \fﬂ\U\Q 0")" K’, |L—' rH,.e Roank. O%’ ma}:’m'l A s g A< - r !

: 24 00 2

| Ang - K = ~9. oo koo
5 o 3y
Find Ao fank ak m.gc}m’x A= g 2 1 2 by KGALAC'M& i nb
‘ ~3 -4 5 ¢
echelon Fosn Ane, - & B 2 0 M
- ) —3 3 =1 .
Find the wonk b the mabo. A= I Lo by $eduting
| ' -5 2 —3

e inkD  eckdon sy Ang'- 4 LQ' l .

| -} |

' - 3 2 -‘"l g +
Find the wonk o He wabwt A T A, by 5e_duurgﬂ
: §~ —

1 inbD —gc,i«a(an fo5m . Arg '~ 2 ' —4 I —a






Nosmed komn  of Cononical dosm o a wakaia (-

j‘k an XN wab sl Can be. @’@Av\w) b Heo Fo 5 ['jg O’] ;’j
| o 0

gus’mj a Holke  chain o e emoa[—&?j ope/iacﬂmvg plhote Ty 1S e
Cunit motsi o msdes. B ond ‘o is ke rull mabat Ao e above,
" Tle normal s o The Fiwet oo (al T 55

deakes Abe sank- o*]Ya ok

sns oxe Ty, [Ty 0 { )aw}[a o]
Cononical FEE [~

Fosm s called
-E ~
o webnA | Heze B 8

TL@ vossoud  notmod 0

zl,\‘ora’\é«:’mﬂ P’m(‘:’ﬁcr}tf\lé’_ tp wedute a ek b He
___.._-—‘———— ._-—————'—'—'_'“_-—-_»-

/an Qyp_ q‘£ a“{j
Conc des e ottt A=/
0NS / wsCloy  OGpg. A3 Oy

%

i‘:&? gy 32 Oy O 4 |

Slep\D - Td oy F0, by wsing Ay position wake Oy owd Qg position
a, zew . Hese we WE ) OPM ong
’ - %’% wwwwwwwwwwwwwww - ?L.; B

sep (i) .7 By wsing g, positlon  wake e Oy ard ayy positio

folumn o peraons

Heye we & Wwe

U 11

1
Qyq 2y

Lo {a”’
L it
%}303(2/ (),33 C\SLU
| ;

-Pas}Hm’\ woke Ong f)os‘a’nan

O

step (i) I~ Ik ay, FO, by wing Oy g

Ay zeso  Hese we we sowW operativn



Step (i) o -

T

zexo

'g—]-e, . W :
| A\ Tk G F0, by wsing c%?;g pag{l_—laﬂ make d_?il,

o8 Zero

‘S-Jre.]? _(\i;g e By Wting suitable elo.n\o_ﬂl"ﬂw

[

1 W .
Y cbmck C%% PDSIHDﬂj ab

oy O 0
ff;::;i;';"'““““ .,
i Qpg  “0gq
O O yi)

Aqn

o
i}

i1}
QBH

Bj Uks'w\g a” =
. positio N e

Gy o G O 7
—~ 11
0 g0 0 a
C.) O W W
\ a. a2,

S

dere weo. wie  column  opeladion

pos} Hof)

Hese we wie (ﬁ\umﬂ ape,&_ad';oﬁ.

1 Gy © O
X
~| 0O Ogq. O
W
6 0 Ay

ond. . - I\ADU\}

A {13 0]

Pir)=3.

0

-

c;r)ez_.ﬁfHﬁf\J make. dy
uhich e d ke FUEY)

O

0



s B _ _ . ] " _
o Find ke sonk o a medwt A= 29 by wedwing ib by
9. 4 Yo g i
1 4§ b canonical TEED.
y ¢ b6 7
. oo 3y
501. (hiven r—H;\od— A*:; 1
' Al 38
a6 T

Now we weduce Heeo et A

InkD mor{w‘\aj Fosv by app1jf«\j

Fow  ond column oy E’_,Lp.‘;!—;ﬂM ,
2y s Ry 2By, B2 Pa BB Pa T Py 4F
t r“ ~y Qr T Q T i .
5 —o -4 —b
N —b -
0 3 fz
— C — 4L
g —> (g gy (g2 (v~ vy Ca 4-
} 0 o o
(-..j
o o~ ~2. -3
0 (ﬁﬁw& —y b
0D-%  —b T
Roq —> Pq —=Ro. P4 oy Py 3R
K o o 0
~ oy A e 23
& o O O
Lo O A

! 0
o~
o
O »;
10 0

o 0]
~Q 0
o 0
o 0



()
ﬂ O 'S, O 7
A~ O Ty __O ~ O
0 oy 0 0
L O o' © O/

Wihich is ol e doE0 A {

Ty,
0

¢
(s

phichk 18 in noreiad FTEN

e canonical F2E.

g\~

Given ot A

cLofem) =8
. )
5 Find He sank o) He wodant A= [
q, -~
S
e o
&
;{}é[ % & Y | 9 )
/ %‘-*-ffs O
o

Now W peduce Heo et A

app\\jﬁfﬂ E/LQW\QJ\W wDW av'\c\

CES S P 3
-~ o - 6 24

o -7 4 -

- o 1 ¥3

-

o o o ]
~10 -1 b A

0 %=y -7

(0 o ) B3

-1
9
}

D

o - W

by b”e_cluc.mﬂ N

o eckddon nowmol Bosm by
column opesodiond

C_g — (_g’“f"ci Cq."‘_“) QF-«ZC,



1o o 9
o =1 Fe -l
0 o -2 Y
L0 o 1 k-5
—1c
Cq—> Ny +ble  Cq4—> T4 2
[t o o o
-7 0 0
o e 1 28
-0 0 i‘é'] 121

s, -1 0 O
P
O 0O L2

v o 0 o |
o -7 0 0
o o ~'M 0
0o 0 |yr-1y

r\ O 0 o )
- O i O D
0 o D
|0 o o0 ey
el FOEN

pdhich 15 In nO
PIAY= 3
P{A) = 4






—> Reduee Ahe modwt (O 12 - 2] by noswal b ond benco find
Y 0 9 ‘ ¢ '}51;!’\’_&
2 3 | He xonk -
SDT. bl A < O | o - g
4 0 L A
o v 5 i}

Reduco e w\a&'v\"l A into r\.@xmal o Bj Q\SPHW\{{ PO aM

(ﬁo\umﬂ 0106:‘103‘('6%5

C.ié--bfrl

o | 0 2 ~9
o Y4 @ L
| 9 3 1
!23 — ’23"’2‘1

Lo e -2
o u 2 b
o 92 I 3

+0L

N | o o ©
oM o2 b
I

o~ \ o 0 O
| o © o O
: 22 —3 Ba T4



RINZ L
oy =2
iy Bj %ﬁAMc‘.fr\g e merni h! 5 7Yy
o 4 o 3 inlo  noanal 'Wm!%ﬂ'mpl
2 o ¢ —io 151*“3" sanl .
o e pe 1o 2
o 1 4 3
4 0 ¢ — 10
iji\f\ﬁﬁ el,aMr\i*uﬂfj

Coduce e o A inlo ~os ok sy L)»j opp
Co\uw’\f\ Ope,g@:‘rim«{ ,

2, — P2 o R PRqT Rq ~ 3

| o
N 1 9 4
o 3 ~9 -5
o —p H 12
| 0 0 O
Sl I B
o 4 -~ 2k
£, —> By —2FL
o ! o 0 0
O —~5 -0
o 0 o -2
C,_‘ N 3C£rf§('9:









ek A obh;g\gﬁl Fromy o unib mat s bj A --smgie_._ e)xzmm

e —————— .

T is @

t—mﬂ %’b"m\sm’mm\‘ioﬂ .

o (ﬁ i 0 O

l:cj"r L= o Vv O
o 0 )

I 3 0
{o [ 0| ane Hhe L’),Q.W\Q(\]ﬁ'ﬁt?,ﬂ ot cey
o o |

o o 1 2 6 O
o YV 0 o 4+ 0
v 0,0 o iy
shlained From Tq by applying Hhe.
> Ry (3) ond Py PRy 3R ,ﬁ"€4p€.clﬁve,\ﬂ

f_’lﬁ.-w@ﬁ‘ro.gj QPE’_S._AIHOM _

g, P
Thearem 7 -
X P S .

) A5 onsos madion ob @ e

Evesd e.lo.mnmj oL @__D\u
\«Hp\ica:\"?on ( PDSI-— eyt p\ .‘C;»ﬁm) widh c.bz‘mgponc]:‘nﬁ

Can ke,

éobk—a:‘f\eo\ bj pBe LY
elemontaty rr\oj‘ﬁ'* .
{ 15
Egm ek A= |2 300
-2 S b
—0 < 6
Lol v ir\w_cmc]e, ﬁ?\_ QV\A ¥ gowls e ﬂd_ B = o a9
| 2 <

s e et obbaived by PEC rutHplyme A Wit

T\f\ig 2 s, saml.
' . , it
Lopwy unils mad ik by inteschongmg A and)

e wadeit £, obbeined

3"5/5\ SR L

Cebiedion = Es T ot
e o t 0
[ 0 0O

:Afool}!‘zg“ -9 & 4

1% p 10 2'3(1:9_30]

i oojl-vr b 1 38 g



k=g - ae |3

2 3 9

—2 &
st >4 s coo )
Lol g iﬂ‘;'e&L,L\WE’: 2 and 7 (9|umv\«,§/ we. ge B = 9 3 %
b ¢ -2

This £ is  came o Ha micckn olofnif\@:! b+ P’Gglt mu\*H'p\‘jMﬁ

A widh e o F]l,g @})bm"r\@;‘ Lasom U maks bj_lnFezi_,_

K C_..'r\anﬂ'mﬂ JQ’L ond éld "/,_olu\ﬂ\f\j PNER]
: * ' e - o 0 ‘
NJegikication E, ©
- o 1 o
o b
AE v o2 ¢ ]fo o 4 g a
E,. = _
s 9o 39 o t o~ g9 3 %
-9 ¢ byt e o 6 < -2



—

an vorn meked o sank-w, Hhen Hhere edisks o
- al O 7

4 A be
CNen  SING . VO, .
Sl ju\o& obwices Pooand & SuthHal pag= Ty o] o led
| | . ,
CpPAa busm ok a med Tk A O
Working I’J’zmce_c\um '
. (0, @ A,
Congidey e wedm A= WoThe TR
QQ—J Qg g ag_g
A4y Qqg Osn
We con W Aqq, = T, A Iy
- . _ p‘?;ﬁ:ﬂ“ %-{.‘:
, M5 1o o i o0 0
; __512_3—0109‘()10
- Qgg9 2% o o} a 0 |
ol A on e L.HS D o ﬂomwl

Now  we. have o seduce Ha W
oy by applying  elowentety %

o Fsonskesmnation will be applied o He
applied b e post- tactus Tg

g wed IOV
pse fack® I awd|

Fadh w0
eack Column A sonsFurswiodion will be

on e BBS ot equedion (u-
posit—im wwake Oy and Ay posiﬂogl

s oy

54{’? ('1) i j.b_ On 40, bﬂ ‘AS{A_GJ Ay
“The. Somno. sUW Opel

| dere we apply wow opesationt.
azpplg p’ﬁe:}m oy o]f' A on p.H-¢ o]r@' g -
. .~ .

5 s
- Alo

o 0 )

)
4 }

0 OGgo %23 0
\ !

0 age 33

PDS"HO‘(\ make. Ag and Gy POSi

PMHUV\J . Theo Sawe ¢ olumyy Opeia

sbep 1) I— By using ay How &

Zeso . Mese W apply column o

~ Hors  apply pos ackoy ok A

:i %ﬁ"‘"ﬁ ‘v?{
o, 0 O —

= A

11 \f
O (K Qpg Oaoa

AL 1
O x?dgg; ajg



M . | - '
Tk ay, Fo, by wing q‘zg position  whake D‘g:z... position

skeplii I)
;__g:;;, Hent, we applj R opesation . The Same. W opemﬁﬁﬂ.
apply on  peetactss o A . -
[an @ ¢ -7 -

O C{‘?‘Q b"?a‘g’_g = A

6 o qlg"g
‘Sl:ep[?*f) By Uiy aﬂw POSiHO*’\ OY-L. 5“1‘2__@ PDS}H}UY\ a4 Zeig .

Column opeadion C’fPPIj

pere we apply  celumn operadion  The.  Sawe
iow. pock foekss o A -

-— —

' 1 __ -
o Ogg O - A
W
O 0 amn

-

ong  vedulo He wodwn

,\’%-oﬂ»j —}ﬁaﬂsw

Step V) e Ry wsing elo.wo
The Sawe’ ope&._aﬁﬂvg appij an

Cen LHS by o EAQ.«\Htj e DA .

- pretackrs o8 post facts N R.Hg,

Tro  sesdtont is oy e Foem [izi O] — PAG
O 6 _

ihese, P ond B non gmjuw Moy

,D\_Oie "~ Hese. <He non g*w\ﬁula_g__ wod s P ova B oAl ol unigue .



wy Obtan the pon S .
: G S Ate Ssﬂﬁu\&t. h’\o\‘!r"m@,g P CW\A G Qw’;.L:F#od* PAGL ic in

i o Jrg 0 o
.f’rLe_.. fvsvy [ } ihete A - q Ao Hind He sank d- Ao
!

O o
| O et A
Sobs Given hed A= f T
{ - 4}
E X3 .

[

e can WBVHE = T3 Alg - G
& ‘ ' } 1 0 0 1 o o‘
Zk ot “ lo U O A o1 0
] N [ o 0 1 00 )

educo Heo ot A on He LH.¢ o He rosma)

elowonkany 8 ansdrswodiond
o wWill be applied o The prse ks

CMNow  we hewe A0 8

é‘}ﬂ)ﬁm by appljir\j

CEach olawentely w0V Asansesenad
Foty Aol U s anchormodion il be. applfeol"ho

Tq and cach elomen
o t.¢ ob cquatln

Mo poct Vacdes To oF ke
R, — By —% Ko FaT 1R

S «
10 7 v 0 0 1 0 0
o & 7 ~4 o o 0 |
Lo —2Cy =€ Cq— 3~ y
AWl /
‘ O 0 } o 0 1 — -]
OC“Q | Toy o el Afe 1o
0 -2 TE —_ 0 ! p 0
, Rq —> By — PO
— Ng L
Voo g Voo 1 -l a
o V0
o0 —¢ ) o o |
C—g —_— C_'; - CQ—
S w
o ol=tla volPlo 1 A
o 0 g
p D I



P 0 B o - @' ' YT s
0. -~ <L | = " ol 0 o
pe— & r.[gr 1 L ; ’ X
S b ‘
P\(S > g_‘zf_?) *‘“QQ’_ . o )
v 0 o D > o 4| [t ot -1
o & A b |=le 1 -gf S, o ©
O
0 b -2y —4% ¢~ =5 . ; 1
€3 ¢ -G, G->54-2G
g - e
R o 0 | N Rl
0 € ¢ 0 “1lp 1 -2 Alo - g
s E R ¢
C4 > £4 —Z-{q \
i O O D 0o er a6
e - 2 L R 0
b p ¢ -
Feg — 23\(”?) R —> ﬁ3(~}w)
e o o | TR U 0"
o v o of T e M Al v o0
I o —
6 o v U L oy % J o @ -l
g 24 o o s o5
Thi js okHe boem { T 0] = PAE
| ) O
oo R
Whete P = 1 e oo pe s -l o
AT S R
[Z TV RS Lo Ty

Hese F,cmal B sl non sivxo]mlaq_ waadhziced

Lo sy =3,



Ff-\ﬁ Fosa  oF on Mat- k.

3

1 Find He mab»ces P oond & Such Hat PAA s in bhe nosnal  PeEM

- i 9 ! Arng - €
6 -~ -\

z Eind e wabwsces P and @ such Fhod PAE s in the nommel FoEm
S N S S Hence +ind He zone d= A
A= Ars'- 9
| b 2 3 Y

y 3 1B 12

3 £ind Ho ron singulas molmees P oond & Suchirhat- PAA IS in bhe

nowmal bow . Hence ind Hhe dank ok A

I 3 & )

AS T 9
z P e

} ¢ 4 3

Y Find “He rnon singm\o@ mobwces P ond & cuchbhal- pAad is inthe

fnom\ s Hendg Hind the wsonk o A

! 9. 1 4

A= iqa \ y Ang- 2 .

3 0o § -lo
S Find e non singulor matwices P ond @ Such Hod PAE TS inthe

éﬂom\ kesm dence dind he  donk ok A
e s
AR N o} Ang - 3

b Flﬂc’ bhe o s’mga‘% motsices P oand & Suth thab  pAR 1S N
the ﬂDE)’W' frsy . Hence 'lrw\d tHe wonk OL—A.

-' o2
AF a0 2| AT 3

9. 1 —2







“19 Trvesse o%* o Non S{ﬂﬁula&- a:}m'x by Flomentesy w’am{sm!mod'mv\j

a - —————————— —

IR [

1,\\9 Can Find e invesie &l“ o NoO Sf«\gm\ai
- L—mzj <0 W af)em:hoM on\j Thic wothod 16 Frown a3 Howgs e domn

ma‘}ﬁi bj U 4ine clormon

Me4%gJ

i{r o NON Sw\jv\\a&, med L A ok~ vsdes N 1S geduced +o e unit

sow  tyan) §{51f¥h’\ach’ovx5 oﬂ‘g, Hhon, e

évﬂo&ﬂ’l Tn by seqwente o']r £ —
1 o o unib mdan

£ oW 4‘60\\(\3{;1/2{“'\0:”0;@ app\r‘e
A

; Sawe. Sseqwenle 0}7-

iﬂ aives ~H-e invesse o% A He
~!—o {;rmc\ wesde o ron Sif\tjmlokfw W\oi\"b’\_’_l__litj_m"‘“ﬁ

M vgicing Po o duse

1

o OPG},A'HO(\j L
H- L e ——

;. Suppose. A s

l’\‘é’_, 1:\3'3"\'}'6.': AS%_’B - ’I_'}A M@,&
7 O o O I 00D
! -
Ay 0gy Age Q23 o+ ofh
\;;, Qg s A83 o © |

CNow we seduct Hhe medwit A on e L 4o e icontity wodwid Ly

applyme)  E-w0v FsangFusmedion snly. Fach €= g avg berredion

by
; ed 4o He pietackss Tq o He 2.1

€ (ﬁ)— ELqV\O .

l be app‘

Pos:hm make. Ay and ol

stepli) i~ T Ay FO, by wivg v Ay
eratong . Th Saml OPQMM’!}

: — ] o
W

POSsL—wﬂs oy Zero . Het we. appy oY P

A onR.H-S o O o

ppply on peebastor ok
appd oy 20 a4

i, i J

0 0gp Ha3
g

o ‘»ay, dne

= A



S-['{’_P UU :’_ ,T‘L’ GEZQ. :t’-’D, bj b@i\f\ﬂ Q\Q_g, pGSEHQl"\ wak s, ﬁm___ Gﬂa\ a;g.

.w-‘""‘”_'

Po's;honj o8 zess . Hewe we apply wOW ppesadion  The Came 0P

- h()w&lﬁw\ Pﬁ@%ﬂc}:ws a'\;‘ A

& \ - 1 § :—-—1 - —
PP j a\,} 1) a i ?
I
o Oy, Odi|T A
oo d’gg"

Step i) 1~ Thdgy F0, by WY dyq position wake Ay, ond g
i

POQH‘{iO\M a3 zeiD Hese. e app\j s C;])eggﬁow_e . The, Cawe
opesationt opply 0N poe bockw o A

a, o0 O ‘

= A

O d;yz_ O =

i 1)

{0 o QSE

}M) By — By [ ) 0, Pol T a fa nﬁg(%g)
o o

n 1 D| T BA

o o |

g Js called invesse o~ A




oy Find e dnvesse  de Hao medwit A= 2o 3 wime
_ , ;
g o
elomantedy Heanstummadiont.. 0o vesihy AR
o 1 9

Sol Lot A =

We con wrle A= T A—O

e -1 3 1 0 0O
! 1T 1 oA

Now seduce He wedwl A on L.H. o 4o Fhe Tdenbty wedsitl Ty

utyg €~ v Asanskusotiong only . Each o9 Fogomn g brsmaion

_ bj
| JIN be aPP\i‘eA +2 Jhe psetactys T, ob He R.HS - e.chod”foﬂ@ :
'g]H]zQ_
{ | ) o 1D
o - 2~ |v 00 A
1 1 } A I AT

2y ) By 4l Re,:; 2Py +FR3

a0 D a3 b
A

o ~b o | T |0 -3 3
o 2 -2 1



b wi(4) fy sy ) P Pa(7h)

-

P00 T T

0 ] O . b)) VQ, «w-fl/:L A
3

o 0 b Ne =Y

o

phiche i db o boey T EBA

MM:%mcﬁﬁlm%mﬁﬁ'f3%3$]
| . , )y 2
S, BT AT s Ve Vo
! ~1fo "‘3]9.
vesikicoHon |~
o
- g~ 3] 9
AA‘ b ¢ 3 ’
{ ! ' 0 NV, Vo
5 } |
.H‘ ; =
T le v oo




e e ——— i e

WHosking fooceduse ko dind davesse o non singulas mabaix by

ngivxg (_.o\uw’\ﬂ of?e&a:}‘ims\ i

Cuppese A s @ non singulas mbiit o andes
(A A Ay
Agy Ozp  Qgy

Aqy  QAz¢ 22

e wite  Mga T Ay —— G
Ty v
W A s v o o
= A >
Mgy Gel g4 o |
Oay  Qzg Q31 o o |

ey

{ B.S 4o be 1denbiby v

Now we  geduct He med L A on He
| ‘.Jﬂ - Ca‘umf\

Iy by app\gfng £ — Column 4 sonshesmetion Oﬂ\j. £a
pos}' factrs Ia ol e B-HS

:Hp,ﬁg-kwv{p%aﬂ wit 'Oe_ C)PP‘{GA B RN r{’Le

ok egn@

:Sl*eqo .~ I ay FO by wiing  ay posiH
e we apply  column ppesations . The sSame.

o Wake G and An

posibiond A zeoyo o Hex
ly on post backes ok A

Ay jﬂw o
aoj a”l_ﬁ_ N}Q’QQ

t
A3y dng. dpn

| ' o
opesadions app on P.H:S ékof
"
= A

)

Cateplid = Th Gy A0 by wiag ap,  pesition wa¥e oy ond Gz

atini
posibions o3 Zeto Here we apply  columiny opesadiony . The Sawe.

(jpe,io.‘HOAJ applj o0 pogl—{yac.'lrvb” ok A »
(o), o 0
\ - A
O Ggp. O
] tooa
| a3 Ga, as

S



‘ e L 1
Csheplifn) Th Ggy F 0, by usiad o, posifion ware Ai

P

)
g
 bpesadiony apply on pegthe (o o A

-

positions ez pese. we. apply  coluwn opesadions | The Sawe.

[ a\: 1 o o

i

O O Qg J

| A
) am o) @7 i)

y o0 0 e
s V20
s 0 )

T = 2 A

‘ A,
[ [alled  inVESREE ds-



Find He inveise ok e werB A A= g 4
o by Ui
elemonkeny  Colurin S ronthrswetond ; ? i
 vesiky AR = T |
Spl- ; Riven  —thed A ¢ -3
| I N
} ~ )
tde  can wandte A= Ala
- [ W}:} '\_:jf" )
f/wm%‘ 7, i o 0]
! b i o V+ O
) -y ! o © 1]

uct e madi1 A on LHS D o Thenkiby madiy

;. j:g \pj NG E - .o Uy %ﬂﬁaﬂﬁwwﬂﬂé ‘Oﬁ\‘_-j»
applied the post packw Is

Cq —> 2(a ~3

5 Now wWe e
tachk Column toany

--? o wadion wiil be o e RS 23

e quation O - ¢, —> vCo cy
: ’ Ve
o 0 O 1 T
Py -
CN Y = Al o0
o 0o o %

b o © 2 y <%
= A

o 5 ° -2 g9 2

y - o b
‘g:%\jt‘:gj - o
2| —> 4 + Cq Cg —2 ¢ CQ"’C_:(

- - v
6 o 0© A -6 jo. —%
o 1. o |~ o ¢t %
6 0 Y [ Lo-b b




) (), oo Gdy). 66()
r i L
! ? ° -] \ 9
l O — A
? D VQ, '“U'l
Lo 2 ! Vo —3le

—

Vesikication

pihich §s o e twsm Iy = AR
pese IS called invese oo]r A [ foy c‘eb]

- -1 1 e
R — A =
O \/?L "*‘/rz,
I Vo 3y
o 4 AT 1 e 7
1 ‘ ‘ O Vo, Ve
I ] IJ i -\ ~5f2
- -
5 g
o la) |




INVERSE of MATRIY |

1 pe¥ine Tnvesse o moab TR

2 Ewpoying  elementaly woul  tgonghdsmabions | Find bhe tavesse o e

\ i >

f . . i 12, <t &
matmk A= Avg,m A - L

—q 4 —4 - -

3 iE“mpbgmg e_\e_mm\[*mqii vy EBanskrsmations tind the invesse o~ the.
2 1 3 e

, bl ¢ ¢
e e Argt A= (24 4 2
Lo g 2 -3 4 =5 3
£ 33 17 9 -2 b 0

l-f Find A4he invesse o He mads A=l C -3 4 by i(«*.(e_me_vxtuej ol

g -3 4

_9 Sl
?h‘ans%n{mak%ong, Ang' Al || -t 0
-2 3 -3

S Employing  clementary gow tranchmabions find the  invesse ob— e,

: —) 3 | 1 o 2 3
ek ATl o AN AE N oy
: Q. — g. - | 9 o l
L KA
i Aho iy eke ok o t e 72 21 by u_g‘mﬁ (’rFWnlﬂﬁi,uj
¢ v 3 3
Dopw Esandrs matdong | D
{\ -2 ) 0
Ang'-  Ale |1 - 2 =3
o 1 -
; —-¢ 32 -¢ 1 u
.. : 22 MYy wing  elimenbaty
- Find bhe invesse o wedsin Ac w2 Y 4 |
¢ elumn soms kosynedions y 2y

-9 wie g
Ang', - 3 =Yy M
-4 e bJ%






System  oF  siwulbaneous linear  won - homogereows  equationg -

A System A o cimulberneous non howmogene o lineod. equations

in N unknowns Ky, Re, Ag,o- Ly 1S o}y Ma Forn

-

Oy ] % P Ay 4 oz g -+ 4 Oindn = g

+ﬂgﬁ']ﬂf!92

0

Ogy %y + Ogg Ay — Gz dg+ -

Olm‘ﬁ] 4 O’I‘ﬂi?{z 4 Oma ’}.3-& . —{Ofmf\iﬂ:bm

' He Fozm ot
Femn of equadions ® In
e e obove SYF
Ae con wihHile
| ‘ pot s @
o usdon  given bj
o s1t ef ] . .
IA -
o [an o s g |
Gy Oeg A3 77 GU\_ ! l
aema,‘o\_maz. ol - oA An _bﬂ
. O Ghy Oyt N | sz 6%-%0
Whae A= ony g g - - ALV AS called te o ebbicient mat
2.1 |
Oy Owng Om3- o OW wn
X
XE AT e e wed o un Knowns ol
L3 :
A Ny
191 .- % u\g\:}‘{c)ﬂj @
 Sasken o £
B b be. e Fonstont mabat of Fhe 545 51
b

' s call
The seb o Joalues Ay, dg, dg, - - T Jhich sobsky Hle Systen O 5 ¢ tled

e Solubion oF e gystem



| A\Ag'rﬂén}t‘cl Moﬁr?m L

—

_~ ) ) op Oy Oy - - O] '
The wodst LAIB) = ', )

agy ony ons - A be | o sald o be e
— - - - . . N . ! " ) ’

-

famq A Otwmg - Om J] b

GMGJW‘“WA modsit 0'1*‘ He. gwen §yg-eun o]r Nnovt hﬁmoﬁéyx@..@wj P,ﬁ_pkod‘f ond

Concidkency awnd Tn con diskenty ' ——

JE—

Py Sygkem o e;.c)/\/\aHOY\J which Conkains  ore 07 Mot coluHons 1S onld

4 he cond skent  othoguoise e sald v be nconsistent i e —He
~  Contain  OVY 50‘““47?9‘/"..

{g'l—f’n?” f‘jf’]"(’m 0\085' y'\ol

(om) hm Jﬁmf Consis fﬂl) (Qank Jﬂlr)

gu‘lg%}d?lﬂ}_ COY\Clibm “L"ﬂ?{ [N 5351—(;’“'\ OJY Novt L\QMDJEMODH
(¢ cald b be conclchent [¢ hod She sank ok He.
wo. o8 Ao son¥ ob He angHﬂJ

nCons

The nececsoly anch
equodions  AY = R
o ekklcient motwit A d¢ so
okt Al Bj, Thon He system R e;iuod'forg AX =

= A = Hrngd)
e [[ME]) Hon cHe given syslem AX =5 inlonsisent

1§ Consis eanl~

No%ﬂ e Tk

o icing Pﬁofedua’f/l _'

waHons I N unbnowng

Supposﬁ we have mo eq
equod 10 ¢ Ax =R Tren

The  motb it e.@upiﬁm of e given Gy stewn qu

He co ekbident wmaduid A 1S ok cxdes wRn
O.uﬁmen’re;;\ wmotsit TAVR)
duce He amgm&n'["fel woln i 1ﬂ

Witk Aty we 9et e
ebdy cleal- wadn% A

Now  woite Ha

§Jrep £ Figsk »e }fh) echolm Jﬁ‘Da’m
by opplying £ —o0 opegationd only . sonks o7

Ao mu\gm_n}—ep\ oot \TME-] opd o Co



Casely - viken (A PCAIED)

Tr His Cose e given Syskem ob equations i€ AX=EB i<

inconciskenl 1-€ i hos no colution |

chs@.@ - 1~ hen P(A)': l"(f/lk%]) =Y Sy

P

T Heds Ccase He given sycien ok equationd e AX=B S

conciskent  te it ankaing a Solubion.

Now we howve kD f\fesg_.stJ . -hml‘owinﬂ Pofnisx ,

(@) Tk =N T-e Heo no,o]y snknownt ten dhe given SyShen

hos o wnigue ¢oluton |
+He no.o[r unEnowng Heo. given Sysdem .
To detesmire ~Hhose,

(b) Tk s<n 1<
inkinite No. ob— colutions .
4o agign on aibiteaty valwe 0¥

Conbainy  an

colutions  we. ko
(n—5) Jodiables and ke FENGINNG ase depending upon

Hom .

). Iy men Tee e no- oF @quaﬁam legsthon e

no. o unnowrs  hen ¢ince ¥ EMEN, e given

system  posseses on  indinitinke 0. ok Goluions






3

Fmp@:}-i'e;
kit Sn b
Snjmme\r*ﬁc and  Skew Sjmne‘t'faﬁc madnces | —
Theoten - A ne cestoty and G b cienb Corditien 1 o s A o e Q»jwwm*’fi_
ek A=A R A s Symwetzie &2 A=A
-Y—@E-%_ A s SjWY\E..I:"U’iC ) Ar: A
lel- A = \Ta;_ﬂ be an n— Bow squose okl S Ahad A5 =AY
J ,+£\
He [i} 3)”‘ eh.w\gy\i—- ﬁl\)— A = He U)i) oo, wond & A
= L’/\j;
“"&lj = L‘;\J)‘H\ Q\ﬂm ttr*;\

Hence A = A

Corwesse. - A <A =5 A 5 Sﬁmme_kaiC.-

Lovwedoe

! ; , J o
Now L.!J:}Jﬁ‘ lowant ok A = U,JJH" edowart oA (Given A,_A)
= (LY lovnerd de A
Bence A 1S 35mmelf7ﬁf mod %
Theosemy ' - A N eLeasnt and  sukdcient cordiHon e a e A S be stew
= — A (mz) A ic gkens ymme by &2 ReeA

ovneEne kAR s et A

3
- Pavekt - A is gk sjmme,L—W — A =
let A he an  N- SRY:S RL S’jmmek«z‘ﬂc. oAt
A

o et Ay = A
n— qam@.r.\ SCLU\DQ,G. mgd-'ﬁ UJ DA&\ elﬂw@»«.+ d!T

Now A 3¢ aso
[, 5% elowond de A
Ao (3, 5)“”‘ dowet s —A

—
-

ayy = A

henmie A =-A



f T ,
_ M . A= A == A is sken Sjmmﬁl’““ﬁﬁ

- T
Now {1y j)*’k clopord = A = He r\(_r,ﬁaj-i\!e. o (i J)H«\ elowo de A

Ha negadive Ly i)fﬁ\ clowod d— A

A je a c¥esd ngme,\rﬁc ma&"’es‘\?\

M LT The ivwesse d-a ron SEV\%&\M\. N LS AL %mmebvﬁc __
, d v
Prdh ! A is non Singilag ekt = A emisks = A S al
r\]ou ) Lf;‘r = A
BN ,
KT = A o A s gyrmebZAC

B o%e Sy rrwne. beie wod A 23 Aon AR IS Sg,mwel—’am. |

Theosen © -~ T A and

b oand oy B aB = BAC
; owook‘ e Gidenn P ond B e Symeh“\a = A=A and %T::B.

Sippose. AR BA

Consicleg, (A };)T — BT —gA=hPE.

(F\?;)T — AR = HB I sjmma..t—'aﬁc,

Come@ge!ﬂ} sappose AR s SWNJW’\C"
= e - (A = A ZpA-
= A= BA

Hence AB 15 symwetmnc ik and oy i AR=BA .

M"iﬂ T T A be ony woodash Aon AR and A A ase beth symmebic maica

Eﬂg\s‘ Let- A be o WA |

L oua \A&_jr - (WA = AL = AR s Syromebdde

also (A A = A A = AA = AAiL Symmabric



M T The wodwe 2lAR s Syramelzie o ckew Symmeb e accotdmg
as A 1S symmetwiC 3 skew _g‘jmmel-"gﬁ(_‘_ _ i
5__’3”_{“_&1‘*" () Leb A be gymne bsie. wod W =3 A=A
Moo [ ae) = B A )= Eag
= Pap it Smmeb#l

. l“) lol— B be skeso Sjmme'tf'v'f’r wod AL = A=—A-
Now (FaB) = A = &AL = ~Ear

(QTA&)T = -2 s

=) &r,q R te  SFeo Sjww\e’_k"ﬁd }

Theosem '~ Al PO;iH\]@_ 'In_\e%{a_l Ponreis o'k- A Sjmme.l:’zﬁc W\cﬂ‘?ﬁi ale. Sjmmel‘%'C,

Rﬂ_ﬁ.__ork' eodet A be S-jmmek*'aﬁﬁ wod vt -

Nao A= ALAA. . A who n Hves whase nois a AV froegeg. .
N
“ (A AA L. A who ﬂ"“'m@)
= A AT A A uph nhiwes.
- AAA.-. A up'l:"Dﬂ‘-HWJ,
- A

&Y - A = A s SymmwebAc

%ﬁﬁ@rﬂ'“ Po sitive odd wﬁ-es*fsrx‘ powess oo S¥eus S‘jmm&m mod ol axe. ckew

S\jmme\;mc whote O3 pOSIFIVE ENON m’rf’a,m{ powesd Qe Surwne Fsie

P_’cﬁ,ﬁk’. Lel- A be a Ske Sjmmt‘i':'in(. wod HL =2 A oA

New (A“)T: (A,A,A .. A ”‘”’"‘"ﬁ A AAL T e
A (=) (= A) - - (-A) n Hwey

= DA whae nis @ ANE. {m\eqes,,

| = K A a cwraéif\ﬁ asy NS 0dd o ewen . _
. { T |
: Ik nis an oAc\ ave  ineses, Hen \A“) = —A = A e srew 59 O o T
Tk NS an even Ve iﬂ%ﬁjea__ Heen LA"DT = A = K s S‘jmme,h%c .



 Poopesties ob

R

Al
e

MM@ TOoiy A s oﬁ%zsﬁonm\ ok, Fhen 1A

ook - Given A s psdhogoral okt = AA= 1T .

= \A A} = 1T}

= (AIA =T
VAVTAL = A o W =tal]
tAYE =
- = I

Sinte | A g0, A 35 inveskible

Irn | —
m o) Na =1 =) A‘(PrK) = TA

pNode - A s mg%Loﬂoml = AN =T =RA .

A
A s aw\nqom\ = A=A

30@ edmices. Al and BA e A ms—lrlmgawd _

Theoedy Tl A B be 08T

E’”}S = leb A and B oove N pn€d  Squate o wes
lagl= 1AV Bl = \Ag) w0 Sinee (Ao and 1Bl =0
(8) = EA
i = @ T)(AB) o A is opthe mr\aJ
ag) (ag) = B A _ 5
e B(AAB AN = Aa-a
= BIb 2 s vﬂ‘b\of_«}cm\l
- Bﬂ; - BRT = gRcT



BR (8A = (@A (AT d)
B(AA)E
= Bié[

-~ BE

(BP\)(BP\)T = 1
= BA ms’rLEf[amJ\

Similadks (@A) (8A) = (& i) (8A)
- ;S,T@TQ)A
= ALA
= AA
(eA) (BA) =T
= phA s atbogoral :
g an cithogenal medwn AT [c‘”@ Sw]is‘:u

—~3ing Cale

Vetsky thed e dedesminant

s Given ot AT e gmg]

~¢ind  (cl@
' $ing
PN Losd
—Ging Ces O

1a = Gobotside =

1Al = |
_ _ A _ CosP 0 SinD .
T A s | -2 acd B o (e otbheqonal medTicy
o 8 ) *.*"S'I\ﬂe 6 C(ol@

Hen powe bhed  AB ard BA adl M},’Lu*’]oml-

-—

! T 2 o Sing
- Given Haod AT J’§ %= fos0
9 § -~ B 0 ) 0
~y 1 -l —Sin@ 0 CosP

| 1 2 2 1idos® © Sine

] -4 0 ) 0
-2 g |-snb o (3o

Cosp—2.5in0 9 Sin8 o 2.0t
£ CoSO 9850 O ) 2.6{n8 — 2 (018
— &30+ 0B B2 —2.6n0 —Colb



(Agjrf_- JE Lo 5O 2.¢(nG 2 CodB 4 281n 0 —~20o30 + S0
2 | 9
S0+ 2 Cos& 2400 ~ 8 (030 — 9 Sin© ~ (o3

KA@ ( As)rrr: %{ oS8~ 9.5ind 5 SO 49000 NEoSD~28ME  LCosS+25m8 -~ 2LasB+gnd
20050+ L8800 | 2dnE 2@ 1 & } g9
—g (oSO £ SN 1 9 ¢ing — (oS0 SO+ o8O 19O -26esh  —2.6inD-(50
T R :
(AB)(“@ ey 0 =T . COAB I8 an Mi:‘koﬁomd eV et |
0 i
_ 1 Cese v Sing T
BA = ‘ T P
O 0 3
—9ind 0 (oSP -g B -
o=k COSD-LSIND  2CesOH8ING  2.CosG—SInO
- 2
2. | —9
—SInG — 2630 ~25IM0 HSO ~25inG — @S

(BA) = L |€s0-26n0 2 —Sin@-2c0s0
2 Cos0 49sinf b -9 00 4340tO
9 lasp—cin@ -2 — 9 and Lot

L&P‘)@ @Tr ‘i,‘ CS9-28n0 2 CosOHGN9 CosS—Sind (oSO~ 25inG 2 —Sing ~L6os
2. ] —g ¢ Cob O4gind 1 —2.6inD+GsD
~ NP~ 2los9 -2 GNOF s —25InO—O 19 Cocp —sIND 2 —2 ¢inD—GsO

(g (en) = T

BA 15 anosthogonal madwin



e . . f S !:? i ‘}
Theowem = The javetse d on oMxxJornJ matsiz ¢ ozt‘f\ogoncJ : xi{f

pookc Lot A be on Uﬁtj’“ﬂ‘jc'naj mokn At == AA = T = AA

)

—| § —f

T&k«?fﬂ Ve rse. == (P\P\T) = T = LP\TP\)
- el
(AD Ao = A

(A'ﬂjrﬁf’ - T = (A-D G—;—i)'r

= A 15 an UB’E’MOM‘
Thoesens '~ Tle Esonrgpose  of on osthogonal mat® 2 s UfH""ﬂm"J :

prsokl = Lo A be an osthegonal mabrix => AR = I = AA

T T
Ta King L"a’angj)oie @ (A AT) = -IT = @\TA) |

_ U
(A) A =1 = AF)

= A i o{k‘ﬁoﬁﬁf“d

| t _|wse sind | s ogthego
Eg.- Powve Hod iewesse ob an usthegornd madait A= [‘Sa‘né ‘303'5] ol

% Gen thod™ A< [{"056 anﬁ]

_ginB (050
Ip = oo rodd =1 FO

Ao L AdjA
| Al

E\: Cos®  —5inB
sing ost

(@T: [c?os@ sfﬂ@]

—sinE  Coso

| _ Los0 S
- [0 [
Sin@  Cosf) |70 0 ]

(&) (&) =3
" ﬂ s on %Hﬂjm‘aj



—sinf oSO,

sol- Gwen Hhad AT Fge siﬂ@]

—~5inB  CosO
AT _ s —9ing
S Cosd
( DT = Ttesp —<nd |80 908
sin  Los@ | [—S$ind CosO
(AT) (’o{f)r]_ - | o
o

S A s an oast‘Luﬁoml .

E_ﬂ‘f Poove  Head™ Foowspose of an gﬂ—i.\oﬂy\aj I A= r_gase §§v\9.] i«



I dempo Lend Mlatsin ——

A el Ao : : :
Squads etk A said o be Tdewnpoend - AmA
= R
‘::‘- u. - A - = H
ﬂ 72 ~% 3
S S
L SRS R R . o ot
Ao -
7 .1 3 oW o—n 3T B -3 3= A
o< ¢ oot e
a
A o A

A 15 an rclef?o%“r&L ek

[0 | R _ 1 e b
| §L\Jﬁ amebr e mm*.‘r‘ﬁ ok ] a 4 15 tc‘ CMPD"{V\'&“ -
§ N v A ; '



v

Tk A S
ppcidive intenss Aen

le gl
o i leest
n%\paf‘rerd”' ok Aol Y
12
Eﬁ ) ol - 4. A
-9 < <5
Q- SRR ? 1) (S
A 4 q. L & 2 A
I B 3 | A —3
n (& & O % 1 ’l
i . ) g —7
A@ = O .
A i A )

shr vt oy seat Naluss

o rdet &
a
¢l
A

A
o GquUeie madaih suda Hand Al o

P")—G”\% h’\.ni]f?r\'}\ 531:" i*"‘:!‘é-'i Z.

Lot o0, b0 He wedn2 .

whes e e o

28!

po s Catled mﬂpa&--fwi— _

e intesen suth et Ao SHhen A s called

P

e a owd b Mo ekt Tb“’ v /Xig nnf?o%-erﬁ*

a  —ab

4 ,«(n%) . ‘
L adb I m)po:}—ﬁma‘*‘ v
L (ash ) nder 2



Tavelutagy M s

i
TL A s A Sguasie wedl Suds shak A= 1 (T s it wudsial ok

- Tl b
des Same o5 Hod S A Hea A S caid Ap be  Teevolubadd

_ e o”\
Eq A . \ £ ’—‘l%
L B
. 7 o (e o_\ B Ty oo
A o \\D __](b _1j v b
IEJ:S'L

(v 91'}” A= b SﬁJ 15 iﬂ\m\u:\“ﬁ&lj ,

() SPT' A= la =% 4 i< Mxmhkz.nﬂzﬁ‘



_ P@_gfioAEc.. tMadsicey T -

T A a Sl ARCIL Lo A
j 1 Yoo SL«(LA/\._F}‘[NJQ* A = A Lﬁ[,\ag___{;_; N e o : ﬂﬂk?%-e_«\

Mo A i called A peswANE madH

AL N o : . ad : .
T ¢ Ape lead e intesth codichying o elodion Aml A cthes

3o caled Heo Peaioc.\_ o P -

T
t’,ﬁ - A - g. AN
I
P ?’—- i
Q. "L M“‘l' ,l_ ‘_F.-—Lq - -
A - Z 7 P g - rl?-/ JE_
—t At -
Q.
A= A
A fs pesiodic ob aedes ove .
() Pl p ~ o - |
- ¥4 p«e,%,‘ioc\f(; wodit and T pesiod 1 4
o '



DETERIMINANTS

Detretn nonk t:\:-’-' PR AR o R S

T A= ~ b be o Seuasc 1 ok OB
g g et it ok cvdes 2 Hhea e veue

adobe i called he dedesminant o A TS deneted by deb- A e 1A]

@ L\ = O\G‘*'-;DC.

ié Alc
| A 4
E~,'E-Af?zr& Y
ﬂ {*' {3 4_} fre.0 \,ﬁ) — A b - 2
PV osS (/tml CQ%‘C(C]’:“DB‘) g,l((& Qﬁz‘m&l& W\a_*m?( —
a) The winog ok an  elewends O] n A Jebesyinant= 1S obbained bj
onitHng He o and e i ob —Hee AN II_:' fs densied lvj ™y
by The totactrs of an € Yemcnd A% & detesminant o obbained bZJ
1+j ’f\_ L\Q}l& i)j I*ﬁ[,\ffcdf.. e mou (%"\GJ’

ulhplying e RPN RNt N A) B
¢ pluean o"ly —Hee eleme b Aty i 1% A@wfrk‘cl Qj f"?j .

: {43 }
ted f&‘sj - l O Mi’_j b3
Fq - Lk A= v 2
| -7 a )
—6 5 ¥
1Y Tl minos o on dopeaed A4 s
| L2 |
AT — ¢gAle = g b.
~b €
W e tokadtnd c)]f oy elowerd 15
‘M?ﬂ _
Pge « L‘“D Mgg ~ 2.5



e 1 S

De Legvirant: o an e

The. sumt ok <the. p’mﬁuékﬂg o Ate elowmants ok ansy T o Ay coluiramy

by it [,e%e,spamlmg (o backyse ie Said 4 ke e detesminant-

@}r' 2 mﬂi}‘?fi')( o}f_—- (;:{A eq. 1,

e can é:;tpa\m) He deletminant in Fetwy 85 ong ww  of any

Clumn ol e madAL

Thas - AF [‘*"" iﬂmm Hen

LAl = oy Ao T Pyg Qg Ayg F A A
= (g Py +lgg Pgg +Ag 1 A?g"F - g Ag,q
o Gan P

Ang + Gng Anzt-

- O Ay
Ay Ao Ogy PAgy -+ A Ayt -+ mh ‘1_

= Giry ANy -+ Png

a—
—

Cun Ain -+ Gon Agn -t Qgﬂ#\gﬂ»}- Lo e b Cian Poan

s e pe (il TR

’A) — Oy An T Qyg. Ag iz hg 2
Oy Par F Peg Py + AgRgn
Oy Agy + Agg Rgg -+ gy P

—
-—

G Aﬂ ~+ QQ] A‘ZI "{’Qiéipfll

—

\'A\ o Ay M+ s Aga +f‘1ggAg3_



i’k Ao F‘ZKH

gl Ogg gy

aiQ,.. aig .

Aqy Az, A3z

AL = oy Ay Aa, P g A

ke Ay = (H)}-H Agp. . A4
430 Ass
‘A’Q_. = (:__])I‘I-H?_ QQ.{ QQ_‘E‘
Aq) A3
t-+3 gy Qo
Ay = (Y
Gy A3l
a a Az A oy Qg0
S \A):’ 0\” e 2.3 — ay 3 +a‘3
. Alg. ALY QAay Ay as Oz
CFind Ake deteaminant ok He e A= |® —b 2z
- —b6 T Y
& b 9_ -
Sl G 9 -4 2
) | Given +Hod= P = o A
9o -4 3
—t %
—t 1 -4
g -4 3
LAl = 8 R ”L‘f‘,ﬁ(;é) —b —Y y —~b 7
-4 3 9. 3 9 —4

s g (o)1) (—16-+5) o (ou—)

(A} = 1D —b0 420

|A) =D .



Note " (D gb A i a Squase moadwiil ol cides v omd b i ny
codog  Ahen EALS NS
T e
M) % A s A SGUnLL ot ob des n, Tken TAER AR

(W) H A ond B be o SGRASE wodances ob Sawe cfé"cla{

Tea |Aplz 1AI1B].

Eq _ \'Pi 9 7
3o Sk As |y o 4| The
L@ b2

(Al = ag An + Az T M

= l-e-4) ro(a-?) +3(e+2)

{A) = —b A

o

Adjoink oF & Madnt
R
T A 16 A SUOLL man ok msdet v, Hen Mo Frantpose T

% bk A
robades wadat dy A said o be e adjomt- o o X
Tk ic densted by mg‘j A
' o e ayg
Thes b A ogq Gpe A2B e the Lohexets e ok

aqy Arg A3

pn P AT

A hoy  PAre P23
Ary A2z Agg T Ay Pz A}’;\
AMA = [’Wé Lobadtys wod i s Aj = |Pu e A?—Si
| LA’M P Azz

r\\ok”“ T A5 oa SqWeil maksih b o¥det N | e

ALad(A) = dip) A = IAT Whete Tis o ut wed A df
ofm*la,g,ﬂ_



= A=
_g -3 )
~H b3
{b%ﬂ C.t’ﬁ O})’ N elg'w&_ QQS — i,s Agj - (,_1)&”{% & Q‘]
_—L-{ l§
Ay = = (b+8)
_ )L\Q_3 = 1Yy
Loback® - an elowed dy = . Hie Yy
: A= -4 18 Ay": (,.1)3 ] 1
- -]
AE] ) "‘9_+IQ_
| Agp = 10
Lofactus o an eowent A, = -1 s A (th by
9_ — [—
L)
Agy = 1811b
AQQ- = SLF

v

 Colacts o an e\ownord A, = 2 is A}&:(PD

g -
s
Ay ot )

 Taveise o @ Modin |

———

Cler A be ony SqUuase et Hen a ok B enists sude

L apepas T e B (o ratled

by A

éSingu\\M, et - A squerl mod i A IS

v esse s A and 15 A@n@ﬁ@l

; cald o be cngulos
VA =
I\\D(\ Qﬁé\guﬁaui’ W\M'JL t— A ‘Sq{wa%,e_ N\a:'l"ﬁ')i A g S‘a‘d s be VOY)

ghngulas i AL

— Tln,g ay\\j V\oN 93\/\3:4\% mﬁﬂ“ﬁfﬁg PDQSE,%

invesdes






Thees e
fheobemy The. necessaty and Subicient condition Fuv8 a Squa

invesste 1% ot 1AL A0

Nobe 1~ ok [Al o Hen A= JE‘@AM)
]

ot bo possess

1T )

Find Mo investe olr A=
O i
-r"_’_-_l) l..l — 2.
50] Given Mot A = K & ‘
b 3 )
-3 4 -2
Ve heve, Az L (0diA)
1Al '
) K )

(i) —r(om (o)

— 14 b 49

Ce%—a by "jf- e

¢ odack s ok an clowerd™ Ae2a = -]

‘ +3
s s :%DK 5 Y

- o
= rSLf

1AL =]
g - {8t

Cokoctos o an elewerd ay =7 iSO AN Ty - e -2
| — %
; 421 )
Cokectus ok on claword Qyp = L35 Aa = (-0 a0 =3
_ : _it3fe 3
¢ o-ackud o]r clomond Gig =1 T8 A = =) —3 H‘\ =1
;ﬁ | 2-+
é Cokectvs ok om oweord Goy =0 i Aey = ), ) E
elomerd™ Qog =B S Agg = (’4) T e
e



- (f g
- Cobactss b o elowend gy = -5 s Aq T E—*M 9 1*1 s e
_ | s
Cotodtuy k- an eleweod— agy = H TS Png = (»-1)3 e }z- *)
_ | t
[ 3"{“’3 '] 9
cobacks o an elerord™ Gan =~ 18 Ay = (- \ 1 );

1-"

- a o o

Coboctus wadsil b AT | o r'syJ

Jes o1

T [ee o ¢
&djA = [C..aiyac.m ot VT ol A] =
a -1
g =34 9
- .
Lo have A = o oAJA
1A
K\' 9 & —%
- - A ]

q —ou ¥



Mobsit invession Medhod |~

The Sqstem ok linead. é.q_MmHGnJ a80. .

oy k- bl‘j + G 7 = C“l]

Gg. X Y l-;gj 4+ (o2 = AL o @ .

gt A Y 4 @7 =45

The W\o\‘l"‘tﬁ'k -}rms'rf\ o'{ﬁ cj;\/(m Sjﬂ—em Ol)’e,cl,\/kocHOV\j 16 AX & %
e o 1 )
Whese. A= oy, o *E Y B = dg_
Ge, b (o v cjg
<
e Solubien o e given Sy Hem o= AR
Sole 1+ 2y + = 2] ay_z2 =5, g+ 4y—227 —) by adrd
| ynvesshon N\éj\_f\\-ﬂc)
501T’: hiven Yol TR+ 2y42 =2
| 29y —72- = 5
4 4d—g 2 =
The wwudaL Furm of given $srem S equationt 1S Ax =B
hese A« TR _ K R < H
b 3 | T |Y Y
— Y —0Q 9 —)

The %o luHen rﬂr S shem ok @;Luodﬁovg b wrod Tk e sienN

| LAY
o=
WAL=, . ,,,)(rb,,rﬁr)._qﬁ(os})ﬁ(ﬂr’fﬁ):



N -2 3 9
[f-cﬂjac tvs mo& LAXY olr A<

¢ 1 -3y
—¢ Ty
| T —92 B %
i A = Kc.olyaahnf el ol A] = s
| q M 2
i;\\e. M\f@ ﬁ = e—}-——— G\&J A
A
< -9 & -5
- A = - .
aq —wm M
7\
« = AD
s & -5 eq
rE a -~ ) 5
o 34 24 )
HQ_,{—Z}—D(’F")
w = - e ]
vgq 110 74
i3
o =
\
—

!
},a\kid\ is e So\w‘dor\ ol(rH\Q,_ ﬂwex\ Sj;#ew\ b eqvi



R -
5 CRAMIEES pPULE (DE"]"L?’RMINA!\(T' METHOD) |~

-

The gwen Syclemy o lincor e guediont AL
At by+raz= Ay

Qg n & b HCeT = dy T — (D
dy

Aq 1 -4 [933 +lq 2 =

The. modain Fosm d- Ho syLFem DERE AX =B
Ay bl Cl 4 6*]
]A”\Q},E A« _ _ )
ay,. be G =y B=1 &
KR > ‘ o

Tre. Cohrbon s e Syghem (M s given ij

Ng. A
R L = (* )
- a b G d) b &
‘/\”\QA,Q A« IA‘ - oy bo (o A — Aq b o
aq b (a do by 03
| dy G ay by A
By = P <
a. do o > on. bo do
5. C@ c\g {a, ag b} AB
Me, nohice Hod— Bi, Bey Ay o8 Ho dederminands obba inod oo 4
24 rplumnns by A fe de. F!l»)

on deplacng e A%, 24 and
'25@5})65:-\%19/9

- e
ool —aA gz EE AR 57 =1 by (amess BUlL

~Y - 37 ——&, 2%+

gl —Y — B2 oy A I ~7 =1,

ol pwen thod A2y 22 =5

Tho et aid FTEH ok gNen S4stem o ey s AR ED
Whese A< |, g0 73 *= |y s
. .



The Solubion ob linoat System ob equationd by (somers sule is given

o be o A
by 4= AL, 9T m T N
[-1 4 -2 |
p= |l T R {-r?»o%)"—?f(%"f“?--)
9. 2. %

po lAls Aleie—ge T

S AR R E D g (wot21) R

—¢ -] -3
i 9. —S
p = sS-EINE S ~NP
- ih -*9-(94%'*’5)
Dy = I Y ,,,_\(Hor’r‘“) ,,c)—[.f—%'f )
% ~3 1 -
o 1 5
| e 9
By = b0 ~&6
& ,_.g(%«'rlb)’*g(%Ar?')
Aq = -3 - (.:1»%‘6)
q - |
o & 7 :
4 —1%59 4570
Pa = 9
Dq = 4)
Aq -
. A G A
~ A ~10 - bBe _ 17
%”“}’i": "'_]T:"m 15 5T 1] Al

wHon e He given System oy equaMons &

* 1D T

*‘"“1[1]

— 0
2 )

The. 90\

\C
i




étil_p _M@j L A wabziz  obbaivel by G‘GIG’H»f\g o
fek .3

ad o @o\umﬂ o bDEL\ o'{,r Pz 5*\/&4 AV i ir A Cad\é’_ok it Sub

o o};*' —Heo_. 3‘“’”‘ n’\a&'ﬁ’l ,

o4 -4 1%
ok Let A=1]4 g 2 %7
< n S 2
g b -
Then T S I |
A g 5 P2 e wiatwt o A obbained by Qefe."h'yj
g b g 3

~+higd  Column  Zo" A
oo T %
§1m1\a~5’.13 Y‘;\ X;S ~ Sub oot ojc: N 019};-.9?»*\@.4, by o\@,le#ﬁ

£

| N
Hhigd oo ond £ colwon B2
Minot  oF O L

L A be on mMm¥n

‘eub wotwt ok A e colled A M
Th +Fhe mﬁJe}; Q% Ao gqy\o\%.. Sub mockol1 ¢ - ~Heon ¢
dekegminant- s rolled @ wined ok ssdes b

K3
;/Je_ hawie g - [! Q} be A S"‘)O mri t)J)" 0’5363. 2

4 -2l = —\¥ s o winoy olr'cr&]eg_z



_' %”K o o Mabait |~

————————
I -

oo A be on wzn webzh . Tk A Qs & null  medal

e debine b Ranle dov be Zedo. Tk A TS wner null medin

Ne oy had o Js ke omk o A
1's LD E\Je;uj (_{4—9% o¥des. wnot ok A 15 Zzess.
D Theae eniske AHeask pne R ssdes minog ot A whidk f¢
Npl— 230
Ponle b A IS AEMDL—QJ Lj fm)
S Nsbe - (» IOk n be notcd cthod dhe TNk o NN Z et
ks s Jhe  wdes ob e L\%L\Q,gp sdes. 0o 2850 WINsEofA

B Rank oF & modiZ S unigne .

>  Evesy kit will heve a Sonk |

i a mpxk“.ﬂ'i ot osdel- MM Hhen

4 Ik
Qonk sl A < fln) £ h"”"{m vﬂ
EC]" - A= .1 s 5
1o
v VAN

tiven moal.”‘d:l"k 56 D‘l‘z’ 0"64@3—.‘2»-‘7(@

TISEZ H\?ﬂjli,g}

e (M EY
)z
\ } Le S\A‘? ot ok aﬁc\ei g okTdhe
7 9
gl\fﬁ’ﬁr’\ Vﬂc:d‘?fl’i( _

voe o Cﬂ——QJ = -1 F0
79
{lf =%



15 T P(A) =% Hen every minos o A of csdes. B+l ex wo
-8 .

& Zefio -
E‘j L Az ‘ & 2
9. VoD
8} V9
t
T
o 1 0] F (9 ~0) —o (4—0) +3(2—0) =D
o U 2 '
| A} =0 e A s QEAﬂu\M__
conddes. He minos .
i 10 - MI{\DK 0‘]5_' GﬁAep}.,a 9_} \{ 2 l — 'r__‘{_,_: "“‘”2 -’v:k:O¢
9 |
s

é(e) Rant. o He  idonbiby mabwin I, 50
. L) L ‘
P~ L‘;[ O} ton (D) =2 .

o |

EW) TH A IS non g\«\gu\w,, edia o ovdes. N Hon PA=N .

g - A b3
q %

[ A= V3 9o = —0FFD
Ho2
(AL e AT D cngulas
pLa) = 2.

éf%) Th A 05 a medd1, AT ¢ dganspose. A edt A Then P =H(A)

~ v b
A 1S '6@.(:‘"(1\’\61:\\6\-9\_. mgc}'a%x a%-' ms(leg_. L

f(r) £ miﬂ&&,%}
Cfa) 22




t g

Consides. Hhe  mines of csder 2, = y4b = 10 F0

~% 4
CoPA) =2
A = b3
- M
—§ é
Aols e c_.m.agulws;_. ey o osdes 3AZ
PLAT) £ m?a{g,gj
PraT) & &
) 3N o gk =00 FO
Consides He winos o evder T |yl = :
PEA) =2
PLa < F[ 'A(r)
(@) T A s siaglar. medein ok asder then fIA) £
£q - A= |V F
e M
‘Q\: ! 94\:‘:"?*"'-{‘710'
9 G
A O 9i«\guﬂm, m;&"ﬁl
PlA)« 2
A bs nob ol e BV K
P!
(1) The Pank A nen oo TOW et 18 4
- A= [_1 3 & q]mh
| prAY=1.
(”> The. Rank- o~ Non zeso ol umn ot 1s 4,
A A= | % '
: H firy=1.




12) Tle sonk ol wedodl 15 28 b Hese o ableast ane

s b ot e whith e nok equal b0 Zeto
> s nd t o2 I
. Fl -—H—(—‘ Vﬁ]b\-@ ol«/ V— SL{C,L *H\QJ_ A”LQ wson¥- o-}r 0 v 1S 9.,
. 9. 7 o b0
QD\. - Lel A= - '
9 e 7
@ b

Given Hod P(H =

90 e V@g‘j BN '] f\O?S- [ﬂ‘{)‘” 0,6‘.,‘ es. (J ‘6’@_;{}‘6’_.{, "‘*"E\ﬂxﬂ g. tS 080

1 ‘A’] r,_,D [ P ‘ 9—- ’(}
'@, - P

| | o ¥ 7| 77

9 L 10

1 e —42) o [vo-01) +1(12-3K) =D

: . v =4
> Oind e monk dr a medwin A= o1 ~2
b0 1 I
31 S/

: y
s Gven e A= L L TE
| Oy
210 2arg
A s '15(9.£_.4—0\f\gulo»?_.. mad st ok vsdes. Ir4

P(a) & min § 5,4

PIr) <5 -
(lelﬂS{AeA, o, MmNy 0}7‘ c»’b’Aﬁ&,.E ; o H? =
1\ D
Q t O

=0 -1 (Of’"%)"g(‘) v

Concides e minod ds esdes 3, 1! ~5
o ]

! o 2

{( 20) +4{0 -1 1 (@r—l) = 2 A0

—



One. mines ctl;r csdel. 4 s ol 7Felo

Pra) =3
—> Find the sank- A wmedsin A= qa -~ 2
fb 9. Lf
: —% | 2
59\‘.‘ 6;, }T A< 3 9
| -t 2 Y
— )2
A 1s A Sgquane A P csdes. a
Prp) £8
]Al: 7 - 9.
e oy |7 3(4—~4)+1(~F19..~+19)+9..(.~.g,+5) —
—~1 {9

: , %
CGﬂS]Aeﬂ.,. Mo mines c}lr C/KAELQ, g, (
- H

f’lyk.al Fp 4eA0

_ - =6 FO

ora. mines o csdes 9 1S ot &

PRy =
| 9- 3
Ao

—2 Find He sank- o st qa W
] , 1 o 12
o 3 "
A -
alT AT 1 q u oy
M o 12
A o o squete mdw o oxdes. 3
P &2
\ ‘M -~ t g 4
o Y = 1 (Hgflm)#‘l..(‘}é,w?ag) —FE(SD-‘—?JQJ
j 1w 12
= 3 -lb wb = —2 F0
Al D

Plp) =3 .



<ol

Clvon —Heed







\em@s\lvmzj Fsanchusmedions os  opeiations on o wobad |~

[ﬁ) Thete, one thsee ﬂp@ & elemontaly W opesodiont

= r) Jﬂl—t’id\m\ﬁe ol o “amuJS — T oo ond TN wpud ol

mlﬂd\ﬁﬂqe_a‘, B s QA-DV\DE—G’_C] by po &2 Fj

. R 7
- AT |, o
_H b 3

R, &>Fq

y o0 7

! w b6 3
. ¢ —2

| l) Mu Fiplicadion b eath elﬂmeﬁl' o% a vow u;i_t;{,\wnoﬂ Vzaf__g_(fl_a,a -

————————

:; T ith ow 1S mu\hp‘:@:l wibh e Hen b IS Aﬁv"ﬁ‘{'folbj #s —> Pl
£q° - y
37 =] o ¢ 4

Mb

R, —> 2-Fq
i o 1

u 1 b
w & 2

nD Pu %Pljn\ﬂ eveay elownons ei.ﬂwx@mﬁ— ok a Wﬁ_wkwl»\ 0 a non 7es0  SCole

OM mldwj 4o Ao (@f{iponclmﬂ guwm s i@b\iy:js_nf .
| Vod with & and odded tp

:: Tk o elemonks
e CWIS@-SPW\C)Mg ele monds ) J g ~Hhen :

Py P ¥R v o 7

y b 3

gy — Beo 2.¥

{ o)
o s -
v b 2



() Trese. oo thoee g pes ok elewentosy  columv epeiotions
howgye. o o colurme - T ith pplumin ond f'H" L’..@\L’A?ﬂﬁ ail,

D Enbese :
iﬁk&&\ﬁf\qe_o\, RS Jovnoted by B > Ly
- 1
t:ﬂ - A - O .,]
e ¢ =3
w & 2
o ) g
~
¢ 9 73
b Y A
‘f‘) Pyt pli cadion ol eath g,te__menf:* ok o column Wit a Non w?ﬁa}@}
T hoow 15 mubbplied with € o b jc denoted by € > ¢1(F),
. oo » _.
= o ¢ -2
w b 2
2y —2 CQ-(Qf)
) o
© 134 -5
1 3
0{;— a Lolumn which i a noN ZeAD QCa-\ml_

l;;;) Mq}ﬂp\jﬂ\g evesH elevront

ona ac)o\?f\fj o He (0FT f’ﬁpmc‘hn.ﬂ elo werds o anothey @
. coumn - nuiiphied  widh K-

Tk Hee eLQmOw\:B o\r i'H" ot o
e (orsesporditg elemerdt ok ith polumn AHon i \s densled by .
| £y > ¢ % e Cj vo0 7
B~ AT 1y ¢ -3
y b 2
oo °
(_)
. &
y b T




| Eq_ui\/almca, ok Mabnces

Tk a0 owabat RS obobainod From a mabsio A obtes a kinHe
~ chain o elemont-asy Asanstsmatbiong ~Hhen g is <aid v be

equivaleat o A
Stjmbo\fco\”j i 1S Agm,l_ﬁﬂ] o8 B A

. | 9
Eﬁ - A": 3
9. w7
3 s 9
EQ_. — Bgp ?'"ﬂ]
U R S
9 o 1|-b
e s 9

Modsnt B phlaed Fromn A e A cl-H—f’/‘L lomenbaty o0 vy

%Mma:h’ofm Cp Aho wedaAL B 1S cald Ho be &qu‘lwl‘?*"l” to A

Zoe s Fou ond Non  Zeso wowd

i all 4e elomonts in a wow b a modlL are. 78OS Ahen 1

is called zeso oW and i Ahere 1S sHleast= one Zeio elomont

m o oo then i i ralled a rnon 720 7o W

I EE
Eﬂ - A ] - q - Non Zeso zou
0 O 15
0 O O O}’-H—O Zesp sow




E(L@\on %’U”Sm o}r o WxﬁL’zﬂ oL

A ads 1% catd o be Ecldontrsn il He %o”uwmcj ~Hhged

poopesses  asne catiskied

ner zesd ov we

53 e_q,v\a)

l') Zesn wowS ik oy wud- be below -Hee.

.[H) The H13¢k non 2030 o\owmank- c-};* a oy Zeho N0

b onle
"D The NO. o Zerds |, etose.

Al

Mo non Zero elo weonlk o a ww i<

e Ahan cuth zevos n Hhe roat oW

e not (ompudswj ]

Node i~ The condibion (i)
n o echelon oM - A 1S

Reoull T The no- ok non Zeso wwwWs

Mo pank- ok A
£q - A= B S _
s 1 o 3 N eckelon Fusm  Since.
o o |9 i Seddsties Al e Huoeo.
o 0 0 0f readibons o e o chelen Bewe)

P{A) =7 = No- o nen Zeso LS



L’\\U?fw\fkﬂ ]')'B“DCEclb{ﬁ(’; Yo *3)"@(;!;/5(,3, .} wWia Ear o inko €(|/~é[m"\ S :_M

 Case ()

Fonsides. ~he. matnn Aﬁ;

Z%O'QJ Ggag. Ag QQH

ity

dqy  OGgp 413 %%J

glepd - Tk a, 0o, by usng Oy positon, wake A, and 2z
| posiHons  ay zero . Hese e opply v operationt oaly
2y A A Ay M

' 1 TR
~ o e Ay Agy
(.
.. t A
0 Mk;}agf?, ag_’b m}‘,j

A e q" ' A
SHQEZ_ ' J’%’ A9 4. Fo, L)‘j 1141'\’\‘:] OL;Q_ PosiHom paxe q}g,z__ pﬁghtﬂ)

b ZesSO Heve wée C’APP\\j FOW opewo\mj oﬂﬁ )

r_"
g A s Ay
1 s
O dhy Clog Oy
" 11
| 0 0 Ggy Gy
bihich 3¢ in eckelon drers
| ,
Pray = 3 i dgg F0 o8 Qo +o
ﬁ@ ‘ 1 || I—
| Pra) = 2 = q‘% =0 ond Agy 70
[ —
| i) n Lo A A e A Ay
- Cose i), T : ok A -
(ensides. /ﬂ@ae.f Cos Cas Az

:
[ Ndsoany  ase Azn diy

K“’”“]j?awj Byy Qus Ay

EIT Q” io, b‘j LLS‘N\ﬂ 0‘[] PD5”:J}OY) V‘naKEL ag__l/ agl afrl @{_]

gleps -
| ()\Pplj BOW ﬁpe;aiﬁdv‘:d Oﬂlj

| POSiHOM oy Zesh . Here we
(ay - Qs Ay

t | !

O 00 a3 Ag.y
o | '
C’é{"tﬂ%’/ Aaq  Aay

oy Al ¥ ]
B 0 ,}dq& atfﬁ Gi._f;i




step 9 |- Mf aﬁ,g +0,

—ar-—"—"_"'—‘”_'_'
PDS’;HOM o Zeld .

slep 30

L

as 7oA .

._L'E (Jgg Fo Bj uSW\ﬁ q@s P@SSHO‘(\ male (714_3

Pl # I {
position  make ), anda),

by using g
Hese we. apply o OPE,?,A’_’_IOV\_/S cmlﬂ
(o g Mz Ay
O (11(3 2 4’12 Q Q‘-Q.-g
c o /ﬂ‘g"g QELJ
Lo O Oyg a’»flf |

P@51 o

Heye  we app‘j ToLd opé&aﬂﬂm “"‘13

(o)

O

o
8

-

r_a” QIQ___ a,g a]% ‘\

t I

Qgg  Qga
|
0 g
& 0

1]
QSL}

Hl
Ovpy

tdhich s i echolon Fovm

PrA) = 4
P(A) =2

1t}
is a%,

+ 0

[1\% QM’ =0,



> 1 : ‘ O B - |
Fird He wank- ob mabmi A= . by geduce it to
{ 3 a 2
o u 3 3 eckelon trEMm
o b | J ] ]J
sV - Given Al A= FYF 3 P
7
A 212
sbe w303
\W\"'iz_u ( \ | y

Now we seduce Heo wmedwnit A inkD echelon Fovm by C‘Pf’xj""‘ﬂ elame

ntaty o opegationy m\j .
Ro—>Rg— Ry, Rqa—>Ra-2P, Py Ry R

——

v o 3
o .t o |
o ; o -1 |
o -1 -2 0

T S S
o | o |
o ©0 -3 |
LO O é‘w} —2
‘24‘ — '3\24 — ‘2-9-}
e 3 Y]
o ! o
o -3 )
. © 0 0
bihich 36 in eckelon Fotm
PlaYy= No. ol non Zero AOWS ob e last e,rtu'wahmk b A
=y

A =M






Show Hhod™ He- aq'w’&—immj K- —G2 = ~10, LAY —42 =D, g+ 5Y+b2=13

m-w.-....'i'::‘s

PR

- aat ronciclent— and  Solve e Same. .

ol Aiven Hod  A— -Gz = 10, WA 42O 0145y bz = 13

Those one wes eqnh in n=3 uNkRoWA 1,9 7z

The  wnodmd equation - e given Sy dem o egwy s AXE 2
4 -1 =% A =0}
phae AT - R
2 y Y % P, E e
Q. ¢ b 3. [

: | -1 —% | —10
The. auﬂw@.neieA et R [MB} = 15 3} y .
q o s &) 13
‘E‘D?fw’) bj

~ow '256_:;)1,16@___ Mo auﬂwav]-e_o\ et [‘A‘B] 4 €c,L~elM
| ond ({[A}BJ)

: V\S"‘\j E ool Ope/&c.CHOM Oﬂ!j ach Aelf/&mfﬂo_ Ao P(P!)

| fée;pecfh‘«@..lj Y
| . 3 ~

Qgﬂw*—-;" Qg#g)zl
y % —% | -1

~ AL op | A0

7
Lyyp o 2| 33

Ra — yof2 g ~11 Ry

Ty -1 8 ~10

-~
. 10
0 1o 99

0 o 0 o

.

vibick 16 in echelon boEm

' Yente {)(A)":()_":m ""0-015' no N “ZoAD D 1S 0?)7 @JG]’}.A{‘\/&LQJ\"P' Aﬁ
| p ([‘Prlg’]) -0 = The O ol Vion Zero O = egfuiya_lﬂﬁk t‘oln"\‘)ﬁj

iy (M) = 8 3 (Horok onEen)
| Spthat e Gystem s cencl gend ord  possesses o irinrie. no-ob <ds.
¢ howe 0 03190 asbitgody values






DiscuUss ot
b W\\uﬁ._j ol;—- A, M e geubedticow 6’,Quacj’1'0&f\§

o —
Ayt 2 =b, AHEYy+32 =0, 349y A2 = M howe 11y w0 solubion

(W) o UN 140 solu tion i) an pniHe 00 ol <ol ony

sol - Giveathod Ayt 2 b, AFoy-+22=10 K TY F A7 T 4
These oue. ™ =3 (’__.q__\wxcH ond n NFED upynewns 4, Y and Z .

The wo big yosmn o —He given 8y crem of equetions o ARED

b hese A= tord 1 _ b
T R ) R KT
T z _»U
! ! J b
bpe AIB) 7/
The awgw@.ﬂHp\ Mod I ] ,,{ l o 7|10
| TN R

lony Fssn by wsing

sed meddi [AlE] b eche
A ond [AIE) wsped

| Now gseduce e O e

Eepow  Opesations oy and  detesmine sank-S &
. i rve_\j‘
| Qg —> Ro A, g —> P B
"Fl ! f L
o ! y
p st nel| M-b

Q; N Pg

1 | { A
8, P9 Y
0 p w8 Mo
pdhick isin e chelon Fvvm
A =8 ond M F0. Hen ((M=2 and {)([Alﬂj): 3

Suppose

eray + P(TAE)

The Svystem 4
T+ has no colution

'1{\(0(\5\34%’(\%



o e equivaled pudel eqn. b AR =R IS

The. Cosvee P""‘!mﬂ Sgg—}em CJ]';’ @QV\@

Hence., o =

s
7. 7

- a ¢ sl 2
L4 —% oS 1% - — 1
o —Ej{t0t) LT

i$

g chnel —Co5N> radant = %

LS P — g et =Y
g e TO = Y=o

cesp = 1ot

Sindh = 1 = =
" i—)&w%



to-

SYSTEM OF NON HoMOAENEOS LINEAR ERUATTONS -

¥y

Test- o Consistency and lence Sole  a4yrz Eh u-Y g2z =6 J49PTE

92U -2y 432 =1 Angt- =l Y= z =3

Test— Hud congistensy 2747y 42251, 1+ 4 =0, toey+3z2 7T —2..

g —~Y -~ = b Ang- A =% Y = 75 —4 .

Tt Consistent colve wAy+z 4 = 4, A-z+eb =g, y+z-3t =-, Adoy—1AE=3 .

Argt- azysZ =l

Solve Co-rnp\e.}:dj Heo equationt  Ix -2y ~W =2, {Z__}j.{-g?f..t_w_:;—[/ yp oz 4]

A2y —32 20 =3 Angt- Azw =l Y2 T
—2y+32=L, %X —Y+2=

Showt Hhed e EQW&"UM Aty -z =2, AN +22 =, 4

ase Consiskent and Solve Sem AT, Y4 TTG

2 -I~”g:“"‘i =9 ,and

Solve. He. Syskem dus oA,y and Z, =L + ‘% +E =00, 5+ 9T 5

%-J‘j- +& o, A Az 3:%,1:”]{:-

Solve. e follocotrg  Syshem ok non lineog. eq uationy dog He  unkmown mﬁlq
| oY <1

4 B ant whoe o &2 o< fpen ant

4 sind + 2 CaSh g dent =2, b3snd ~3osp +IEnt=].

9.Sinek — Cos B + 2 Hent =3,

A - d=T , g=10, Y =0
Prtec ming  ~the Vahats of » ¥ WhiUn e cystem 37 -y Ar 2 =0, QUAd +2 T2

A— Y ~»2Z = —] will il Yo ket a unigwe,  SoluHon . Fus vohad Nt o x &8

e, equadions congistewd . AN Ne <L, No Solutfon

Fow vIhad— Vm\\fﬁg u}' & ond b Fe G,C;’p{a:\*forg 242Yy42z2 =6, CA4Y 22 =13

axhy —az = b hewe. (1) No SoluHon i) A uniqwe coluon (i) An trintie. vo.db

Soyuttons
Solve e Suclewy b (ondsent w4y 425 -2, 3a+Y~22 = L, 2X444+77.57]

ade. inongigtend.



SysTeEM OF  NON HOMOGENEOUS LINEAR E&UATIENS .

4 Ase Pe dollowing e quatons congskent—, i <o Selve Ahew

qll ‘+?\3 + Ay e by A AN - A = o) 75_‘:“%/ 'XJ o }'}_Lf —Q ¥ ,

%o = =2y, A = LRt
Solve. e 535#@(1 Comp\e.keﬁj FA+Y+z =t 1+95+¢1:o(, *-+4- +107_:=’<Q’ .
Arg— & l, A N+CH Yo ~3ky , 2K ) Ag, K=y , Yo1—3Fe, - =¥y .
ghow Hat the eﬁwaﬁOM —oi Ayt a, A-+2Th,
in whith case , -Hexy howe inkintiely wouns

AFY-22 T L lnowe.

no  Soubion  uniess aabtt =0,
=\, -2

Coluton . Find these couHons wlen a=i, b=

y=k-, zzk .

At~ =k,
N, e seb o equodiont 2 ~2y+b62 - 5t =3,

W Frad o6 whet” velues o
Yarat =1, 4R —5Y 4 g2 —at”
wriond avd -HV\A He  Solution o ke %Mod"fopﬁ whhen

W "=, A= 3 +Fe +3 4= aky ket 2=,
=Q, qany — 2 = IPLL

o

=X kas () No Sdutien un Tativwte. numb€g
Ahoy ose Cond 1stenb

[N
Argi- th » F k=Ko

5 §L\DL«J -erﬂj_' 1'-‘7 N0, He 5:(5461\"3 ,gﬂj—-- &CZLW\HOM 27 4y

=

- seluton Jox evesy value. ob—a, b, C - Th » =0, debegmire Hee,

hag & unigwe
bed by a, b C Cuth Hhod—  Ale syshem 1s dong!s«!—ei\b‘. el Hee

Lbet, c=—t Al ASE

—

¥etoHon  §otis

Glubon by g X =0 ot

=t

i e Systew db- eglw«')‘fﬂﬂj qqyt4z =%

£ B He Nohe o N b wh
N2 = —3 it ove. \‘n};ﬁnﬂﬁ ruwbes ol o luHord cmcl

rAey -3z = -2, brxb3+
\ \ _ 4-PK - 139 —F
Solve Hhew with e a2 VAN Col R z

a4 -4+bz =1b, q Uy 32 T
and  sole ke same A 2ok, 3.,—-%__ 1.5‘;14}

1 dhow Mot He e,,cw\p&-‘ltw\j b, 29 12z =45
Ty~ 54432 =0 oae Canstsdend
~Lr

v = 1b.
o= b -
Sove,  Ueva 2w =, ZUAVAIEE, U4V AW =%, VAW =D pogt- U], NE—CWTC



b e T e

Methad ok Farhv*é;;a)wn D U De (mwmi)msjhm M(J%ac”

(T3 W\ju\ &, IS(jj"lOﬂ)

tan ke dackosized into e s LU whete L4 the unils Ioweg
Asiangulat madsit . and U 18 e M?PQL*‘f’S]ar\gutmi_ mad st . Hee

all P’ﬁt"”C"P‘ﬂJ minoss o A must be  non sfﬂguhﬁ, They tackos) sabun
W enids, 18 unique

C:OY\QSA ey O~ ijgjfﬁ’vﬂ C)‘lj’ HY\ O C%MCMJ ) ")(] + Qw__q g -t 01‘373 = 19}

Ay Ny - Age Mg 4903 %3 =be
Q) Yyt Ocg g+ A28 7q=bg

Whith can be wgiden in Heo modsit Fogn Ax =R —(D.

an Oyg A% % g
hoge 4 B o
: A a9y O0g s A= e £ = by
Ay Qsq A33 __'15 ba
- Az L —&
090 L z= .
N A g VY o He unid loweg %ﬁ{avxﬂmi@ ot 517
Ay dag ! :
_ Uy e u‘%
. o Uqq Uesl yg an uppel "\'?510\V\f'jv\|al—€_, el A
L ¢ 0 Uan

“Thon\ A0 0 om{L @ LUX =R *'“@

Ji
e ox=y—— @ e V“[

Y9
Thea () Con be woifren &4y T—
t o O = by
@=>lap 1t 0 ||Y|T [ b
131 !3?, | j@ Iog



'Zj; = by
ig__]kjr“’}‘ 'jg :' 19@,_
j%}‘éﬁ'*‘&zﬁg_* Yaq = }og

(}]Mu? Can he SD\\/G_C! v %;,ljg) Ya \oj —]ymﬁ,da%fﬁ culocHduyton

Thon @ => UR =Y.
Uy YWrg. Y4s LY ‘3]

-

o U M9z ] te] T Yy

o o Y[t [Ys

ty A1+ Use Ap i3 7s =9

Uag de +Ugg%a =

Ugn T2 =Y

ded Aot h, de, and g by back wadd Subsh

Ao

oy madaices L ond U

z’i(;mpulfmlﬁoﬂ @15” Lowieg and Uppe.s__ %"‘biaf\qu e = T

Whieh can ke S

Fome  equekon @ e hove
Ly = A

voo0 O uy W U o P My

oy v Ol o Yae UgalT|ag aga Q23

A dea 110 0 Man asy  Aae Agg
- Un Ugo - U an e Qa7
g U deyUie o g QU +Ugq 10y age A
-l'll Uty Jg\ thg —-‘(-ng_UQ_Q_ .la)1u1{l~¥r‘gq__%$"}'uﬂl'3 _f}'gl‘ An ¢ QBEJ

Now e%,M“"l\f\ﬂ +Hee. aj»,)f-wspom,\iﬁﬂ clemands  on bote

5‘15 €y, weé ‘jd*



gy Un = Gg) == dqg = 31 = O
Liv .

Ay

> g, & Agp $24 Yin

Upg = Aayg— Az 7))

P———

"

-'EQ,_‘.U-lg 4+ Uga T Qgq a=y  Ugeq = Do q ,__j&]l,i‘ﬂ

Uga = Agg— G’T%", A7

¥
‘AGI u“?_ - ’P@Q L!Q__Q o QEQ_ D J\gg 3 0&;3(2“— Xg! 19.
Uga
O
/\ i, -ng - L—}'L g
g

g
Reg — (AJ“)C\IQ,

Ly Upg -+ dqg Upq ~+Yry =g faom whith Ugg Can b (’a\CL&\a&‘GA

nle L\a\\/e_ A S QJ%AWWH‘C pwé(eol wae, <o Q.\!alu@.{ Hee Q..l.ﬁ.-W\O_.V\fAj Cﬂj—“

L ond U

5’4'6—7? A T~ e delegmive  He ¥iwsh o c\k g ()\V\(vl He ot
C{)]u AL c)']r

clep 2 '~ e debey wine e seé ford o o U owad e cecond

o mn oy L

step 1 1~ Firally we compute o, Mhigd oo ob v Ths

pwvledute  Con be @\o»’iwg\j ﬂPWA.A\‘Ig_‘@ 3 Thre weHod also

(_’_0\\ | eﬁ) Ve NS W U 0}\@. Lo W"IPD <1 HN YV\Q,’_H;»Q c’l .



[V Solve. e SygHmn o b fi..t.!?/mo:*Hovg gAFTY 42 =4, A3y F37 ob,

LAY+ 2% b}j He b Ch'g’i&a'h’){a}'\ W\O__'HAL\.(} :

ol piven Aol exX 4HIy+Z = 9
A+ 2y 422 T b —

S S T oA =%

The  wodsil Fosm of e given 5y lewn of egns 15 AXE B~—{)
I oA 4
P hes i -
Whese A ‘ 0 w, o g 2= .
7 A va ¢

| 3 0

U - Uy Whe Wi )
p 5 Ugq g & e uppes r%r'm'omﬁu\a.g_ oI

L0 O Mg

& -

"-To\mag ux = Y — B phese M ?L

ng

Form (0 omd &, Lux =B

&

L3
i

‘F:?ovﬂ@ajvxo\@, Ny o= B o=

To +5vd Hee o nees L oo Y

ey
F—~>om ﬁ%_,l/wul'fuy\ @) we  howe LU — A
i O 0 Uin iy . H ) 3 0 g \

Jg_ 1 o O Uee Ueq =l v o 2

Aay dae 10 L U L3



Ly tigq Uy 2 1
day Uy boyuye gy 3{2_}{112_»;%3_3 T 2. 1
__fl{li U Jay ul{ZJJBQMQQ._ j{;iu}gfl—)@zugg—}-\%gg 3 ! 2_
E’-_ﬂ/wmﬁ ng e CO'K'WQPDV\A‘T g olownapde ot 1 es, wg—-—-ﬁ(’)—‘
Uy = 2 Uyg = 2 Uy, =
- 4
dgy U = = doy = ¢
— 2
43] Uy = 8 e 1@, = 5
= — A Ugg = e Uge = 2.1 -4
}Q,_\ Uy +Ugq = R R s 3 24, o s
! . _
'\‘3! Uo. 4}3,1\-!,39_ =1 e %_ -5 «\'3_7_ 5 = | i.e ’\S.Q. .
== }? — :%% HUn, = 2.
— -3 1
Ugn = 18
. \ 0 ¢ g < 7
Bt RS PR
' A 9_
o o
o | 1_ O o V§
i~ Hre {
Foorn egumadion &), Fiask we o, o Hnd Valtigy
0\5’ 3‘1,"),2_ p‘”\A ‘43
oo 0 Y, CE
e e ) -
2~ j
Ea L .“1{5 L_%




3; = 4

5 He = {;
LT e

s il

So\m'vxg Mo obove e%paoc‘ri ond by REs Waga Csettudion

Yo = b=t = b-% =3

Yo =~ 8 -2 Y 4Ty, = §- EL o

Fown e equaton (@, we hewo v Find ~He voluos ol o, Yond Z
. . eama )

U =Y == K | b
o Vo Shily|* 3
& o 1€ip 2 -

9A+39 42 = §
L 3

R Rl 3

1672 = §

| o
SNV phe above €ars by backisosd SubsH

5 =5
g e
g?:‘%’“Lﬂ \U‘ij*f”et“”f
S S
%*”‘éﬁ 2 1%
es - 19
Je = °7 g g

.19 s

L,

Mo tolerion - Mo given Sysben {g s l}% Y= e T



ey §a\ve_ Mo Q'j ey A+ ey+2z =10, IA+Y+2zZ =), 2X AWz =12

by LV De,c.owposit—’\m Me-Haod |

Sohim Given Hod— A4 2y+2Z = 10, 29 ¥4 402 = 13, 0 423y +2 = 13 =

Tho websih Husm of Hhe. given Sysrem ob- eqvis is AR ZE oy
i 2 1o

jhere A< % o= ! 2 -
14 | o 3 B 48
2- 3 1 z 12

Skepl) 1~  tet A=Y @)

e L= © o'l | |

iShere = 4&, ‘ ) ¢ 4o unit Yowes «-&-momﬂwta&, ma'J"'W{

.ﬁg[ )39,_ I |

th H,Q_ u'$ r \ 0
O MUgy Ugg io Mo uppes Awangulag. wed TN

0 0 Uag

@.

From (O od @, LU% = B y
N
Taking U% =Y o e V= Yy
Foorsy @ and @, LY =E o (s
skepliy \—  To Fird Hhe cf_\oc}*ﬁc:e,g_ L ard l_{_‘;"
Foom e,qfu«i—%oﬁ &, we bove LU = A
‘ o o Uy Y u‘} "] T
by 1 oo Upg Ugq [ ¥ [ 2 |
RN YRR N b Uzn ¢ 2
Luy, WUy W oo 1]
Togthy  dgyUyp +Yee Lo e +H22 - 2 ¢
“Elu’d .l;tum"t'gﬁ,?..uz& Ag,ulg"F"gQ"{Qﬁ“.qZ_’l 2. 2 L




Fquading Hhe Coﬂ@gpomA%«\g{ oo mandt bothgides  we geb=

Ui = | Uy, = 2. u]g = 2.
— . =1
o My & 4 s Ay
ey doy T
-\31 Uy = 2 )
— 1 b, u
— — U,
—> S R § YR I L S S
Aoy the +hap tag =3 =2 dag o —
| =t = U Rl R S &t
dgp M A e e Mg 0 ' e
L“qg = \"'“E"'_f_ le . 5
v o 0 t O 0 (uy Y2 Y2 M 2 3
- U= et e
L= O R b0 O uf_g, qiﬂ a] S -
! p &
oy dap < L & 5

step(iit) = Foom eaquedion (3 disst v have o Find Hre

Omo\ LjS
Nalnes 017 Y. Yo " o o F”HI
fe iye B 2 a6 ||Me | T
A
%L-Q, & ]_ :‘\lg_

ti’l

1%

1'—'—
10 |

o



‘j{ 1o

Y = _
Yo I 7 |17
4 —~ G
S 1

ﬂ’ep U\‘):"’ Fosowy —Hha e,qy\o&';oﬂ @ e howe. -0 ‘b"?‘\ﬂ\ e Va\u@

ok_‘ i) lj O‘M Z ) . :-} 2— 3 1 r-‘o
ur =y T o ~§ -1 y | |-t
s 0 < Z F#SF

o 4+ 2Y T3 T 10

VA s S
i 53
\ T iy L Sy
: o ‘j = 1_1____.-—#" - ——
X\k > _ & 5
x“’\..i
i."”‘“ar,,_._,a.,_:‘:} ’i — \o .,--—"2—5 WB 2—
i o — H"‘ 3
7 G ¥
_1 M a ’
= - it soluHon ol He aven
] - 2
s ; Syetemn




o SoNe —FhA gy —bZ = o33, A-2Ytzz=, Y4z s A Wi R

DammPasiHm e thod

S‘D\f' ’ G{\je_{\ -”‘“\D\}— "“gi 4 ‘Q’lj "“6 A ""33 / i"-_g‘ﬂ "'*" 92 =~ ) 'j-{-— i -—]

The et st FoEm Jy e given cystemy 15 AX =8 T 0

[ =% w,m__«—(: W Tna
idhese AT P - y ool -
o { 1 z —}
Stepliy: - b AZ Ly —— @
Lo o | ‘ Canaudad. s
= fo o uMmic Jowes tmranguias-
hevne L o 1O
Yo d3p

Uy Yo Y2 ,
ve | jo He uppes «’rﬁ\a-zﬂu\a&._ madHR |
O Uge. Y23

\O (&) UQ$
Erorn (D and @, LUX i — N
1
Taking ur = — (& pihose. M= 1y,
i I | .
Fpom (D) ornd @, L—\}':Js--“""@
| § : L.a{\A U :,_,_J
Skep i) s~ To -lrmA e o e
= A
oM ﬁqy\ﬁHO‘\ G W bhove LY
dog 4 0|0 Wy W) Tl -2 2
[t be Lo o e s 1l
\ru\) e Ui A fa e b
Yo Uy 94U +Y20 81Uy + Yoz =, -2 o

+,
Jag Uy Yyt e tlee by Vg + Aap"les u’l{ o 11



Eﬂ(bkod‘i r’\ﬂ 4L@ {os% €4 PW\C\ ,‘-Aﬂ QJ;,OJW\O v\’}‘_‘ﬂ b()rHr\ < }0‘ e_A/ W qej_._

A
Aoy vy =1 ) X =
— =0
4%.1 Uy =0 =3 ‘ﬁfﬁl
u
o > Uy = —2 — M2
Yo thg tlog 7 2 > Yoy U
L‘(?‘_Q‘ pi v"'Q_ -“' 3 ‘
. " - \ _ _ . B '-:L .__b
"{g_' u‘j -+ ng — 9 I La{,zg = 2. ,Qg'u,:) = 9 ( 3)( )
u% - O
— — Uy
*3, Yy +~anu£g_ —} =D v‘gg, = 1-— 1l Dz -0 L
MQ-‘L_ 2. 2
- — Yan Y,
A?l u’ﬂ -+ 43‘}”&3 "'"qgg =) == L{gz = 1 jg;ul} “f},f}, 2.%
— D = ]
Ugy =
h\ 0 O t O o Uy Vi Ya -3 1. b
L= = U= _
- L «\g,} \ O '% ! 0 , O Upg uzg o 2 0

Sl“é’p l’lff) Y= oo @_qu\a\ﬁoﬂ I

- Jalves r)};— Y, , Yo anc Y,

e 1wy =0

bissk we bave bp Find Heo

I o 0 |]Y% -
by e 1) (3 —
g
--—‘ ', o 3} (.41
,._55 y O Yo | & 3
IR -
° e - L

'_"J:'fjj ""}'\jQ, - 7]

A9,k =)



y, = I+59 =l lm)= -

KX 33
e g | = |5

‘jﬁ I
| I- na e valuey
Shep() t- From he equedion Gy, e hove ot

_-________,_,,_.._—ﬂ‘

ad 2 )
'&lf%j -3 2 ~4 | T | 32

U%*:\/ﬁ o o o ; = |y

0 o Y JLl* !

— 12 b7 = -3
2y = —4 = 3= 7F

R

z = |-

N 52k = 23 +12Y —bz
17 12467

A =
- 3
1T ‘33'#&”“—£::}.
3
‘ 1 |1
S y | = o] is e coluton b He given Syslem



CROUTS METHD |-

Corsides. He lineat. Syskenn Ay A g Ap Qg T b

1
gy Ay +0ga 1o g A = WL

Gay 9y 4 Gaghe.t 2070 = ha,

Which  can he wanten in e w

Whese AT

ot dogn AR —E

o M .,M -'bf'

Qqy  Qgy. Ogs | *T 1 Te | b
Gs1 dze. O3 A4 s
let- A= LU —
) o 0O \ Uy T
Whese Lo ! U- 1 14
Yoy Ao © o1 Uga
SUI VI L o o
Hese L js the bLow& r’rzﬁawﬁu\oq.;_. Fmn mad Bt
; i e “&‘?5'\7'\ .
U 1 e unrt upes. 'f"zﬁ“inf\_fjv\\ﬂ-{?. a
Thenn f oW (& ad (2, LU @ |
Gy
o Uk =Y (5 ke N7
Ha

Then & con Ve wnHen oy 1

@ =

g ke O [{Me

yo o —O

'In O o '31 - ;,)?

o

W

fa1 tag danjlual | Po

Jn 31 = by

Aot~ dep

Loy ¥y 2 dggYe o

This can he  Sowed Aot Y, e Ys by
Thah € = U= Y

Y, = bo

‘Qﬁ.ﬂ,\‘g I ‘93 3
Frugud vy cubstitudien.

p e U 1A H
& | wea b % | T e

G e !

xn (‘lg



Ag o+ Ugada = Yy
9 =
| bihich can be Solved dux Ay, 7, 15 avel by baclewad 4 sub e A
' C'G“/‘p"éhﬂﬂmﬂ C‘}f Lowes ond Uppet. s C?f.‘fkﬂv\% s Me dnios
e have. LU AL
Yy o ol u upnl fay A A8
Q‘L? g o e { Ug 4 = Gy (ap G119
W Yy dazfle e 1) lay o anm
T RO I Uiy ay M AT
) gy Qo9 Qe

f4 PRI S PY R PN PRI
I e tlse dgups adgetpctdez J ol any ass ass

Moo Qﬁmﬁ‘f*ﬂ Heo c.o'zswgponch‘wﬁ clemonts &N Ltk srdes, we gek
My Win, = Gyn

h = o o e = Ay
! =2
. TR Looand U
GS&, lon and g

Foon Hy, we obbain tg, Yy Uosa oo

Mg phtal nod



Use. evouts  oadhed Fo o selve e 4 shewn  Atyaz = ey = &
A~z =10,
S0l Qiven dhat dayazel 3ad-3z =5 A -Gyo5Z =0

The wiadsix fom ok He given Syshew 1S ART B —(1)

i g
Whete p= g ; B ;
! Z to

f]” 4] ¥
Wlae 1= doy S9o o o e lowes. +?f§angu\a9.-..mﬂ*ﬁ'x
doy Ay haz
~ 1 U Upy
v o 1 ugs | T6 e unit uppes +angulas madait
& ) 1

Fom (D O&VKA@, LuX B — ).

| R
! 9\}(1'*’15‘]’ R =Y — @_j o }'\Q.M ¥ "
| 4
Foon (D ovd @, v = B )
To $nd He wmednces v ond U S —
Foo)  ecuadion (@, we hove Ly = A
ji\ & £ } e U{S‘ ' i |
foy g O lo t WwqTla ' E
_JEH dag. dag b 6 bo- S
An b the IR I T
Loy do)the tho g Yo ttintdep Yes cla -3
A daytyp + 30 33\"‘1&“39,%;”33 pomg

Eﬂw%*‘ﬂ e [o‘?S‘PJOSPOY\ij el wmonds botheides |, we,qd’ :
iy <1
e =1 == U =

.1” Lha =1 ==> Un =1



“{?1 - _2,
lo, g +he =
.. 7 - _'_'::.:) "\Z
29 bt g
lpg =1-8%.40 = ~2
lg, ths -+ Up, U
T ag tl9r = -3 ==
= Ugg v — S byths
e

.!g U‘Q -}—9 = -
T I
=g — () =5

-l}dz_ = “”_‘3 .

Loy Ujq
SR } iﬁ?ﬂ u?.§ ‘I"'-Qgg Pl S

= Ygq 7 —¢ g U fagte
I D = DY) = S48 =3
.‘gg = %
L < fy P e R #
Sy dog O F1a 20
dap Yoy deg) [0 %3
o } e Ul fyoor
o ugg) " &5
(@ ¢ .

E0m ) ) l
€qy Lg‘"'h ofy @ “ F:\'ZWJT RS O \“’\D\\.-’E’... 0 'ljif\d She \JO\\U@; uq;' ‘31. Yo . L’”\A %;‘_g .

T { \3] 0T

i.e LN = 2 =
CEEE O R PH b= B
S Y B G K to

QY- 2y = S
Yy 3 et Ma = 1o -

oWl fhe  obove eguatiod by duses J cubstittiol
Yy, 5
=

Ye & 2
e e Yo =



Yo = o+ D Y,

| t | o —'

Ay + 72 = |
Yyag =
7 = 2

gD\W\ﬂ Ha above equation by e woagd Substitudion

7 =
Yy =— =32 = —
q = 1-Y-Z = | 41—2 =6

A =5, Y=~-7 2 =2

tdhieh 1o e saguiT ed  Solution o He. given Syshew |






Solubion to T’zﬁmé}qﬂbnal Sydems -

g
-~

Deinition '~ TF He wekdicient matwit sk o Syskem oy Jineos. -&ém’i“iﬁf\j
ic Ax=PB hos non 7ewn elements along the main dingonal and the.
adjacant diagonals on eithes side o He main Afa{{omf, Hen He syskem
is called o “Tor diagonal Syckemn”
INotking pwoceduye -
tonsides the  System o) equations.

ay N, + gty = b

e Ay +Ggg Xg +Opa 3 ~ by

Ay Ay -+ Aqn g +014%g =ba
a43 A3 + Oqq%g = by |
Stepd o Tl wabwit equadion o the given n diagoral gystem 15

pr=p — O -
oy Bg © O , | , ‘
plhase AT no 15 e  Co elficient maban ol the.
agy Ay Gg3 O ‘
Y lbem -
Q' Q19 Gza gy
L O O Oy Qun | ‘o
Ay by |
K 1 [ie o okt o unkvownt B=| by | 1 Hhe constant madmn .
Aq b3
L by
S':‘eP‘l Let- A= LU _,____@_j
(O '
Whese 1= dgy 10 o5 the unit lowes Foiangular. madast
o Az U O
o o0 Huzl
rUH LXIL 0 O _
U= 1o Ugg Ugg O |18 an uppes %\ar\jum. a1
O O U ‘4311
O 0 0 Uyy

Foorn @ ad @, tux =p. —— (3



:
N
IN] VY
BN
37 Py UX
skep 3 s

t‘}f_
y,
- PE {
Ly = ) |
o @ [ ¢ 9] O 1 ‘é-] - bi._
he | ' ‘ 0 :E . \
0 a9 b 01 |
o Y = b
) i
¢ O%0.. i
e dot Y+ = blj__
The Vireod- - :‘ |
- : Tpubon
- - —])-U?(u}o.xA Substa
and ‘134}95
A v ‘3-‘ , Yo L7 qdf
Qo\ve B
e'_ ¥
This can b ) ‘?‘1}
] @ C\I’\A Lfs |
bepa " Using letq o
< 13 ’
0
r-un Ure: Ugg O Yo | = \?L
2
F— 3
o : o n Uqy Az
0 Uq q >
O 0 Oy Uy | [ A4
O .

=Y,
U 1e "{’l—lgj ')13 \j
9¢ 1p 7
'X_g -+ ujq 11{ j hm
1 ) ! ‘
) e k:\ouq.a\ Suioshtuml
LL .
by bac .
(iw Y ,Hg
Ay, A2, Aq and e
| be solved by A
i ik ean -
dh e
[~
| e 1
Thus

. -~ S‘ )
1 \j
. ) 3}
'



Computation o L and U

1

howve A = LU

e
Gyn Oy o €3 ] r‘ 0 0 0'1 rﬂ” u](L O o -
Gor aeg aes o | _ My 1 0 Of|0 uy Ugg ©
@ Oie Ggy gy O dn 1 o100 ug Uy
) Oay O
| ) Y '-jl-;‘ MD o Ay ] LO 0 0 uqtd
y— 7 £
By Qe 0O o L Upe 0 0 "
Ogy Qg Qgq O Jg Jdorthn dgUptlyy .ty O
o
il Gqq Ay 0 dq9 Yoy -‘ggumf}'uzj Um,'
: b uy 0. O
L '1‘1“1["33 J%ug.f+u”'1
Equo:H'Nj o (.ms’a@;])ov\c)fmj eloments on bobhsides.
U= 0n Uy = Gy
— Qe =
log Uy =0y =3 g 7 'Ti' ,  dggUyg T T Yo
Ugy = Ogo — Yig Yoy
U = —
23 ts dag Ygg = A2
— O1a¢
=) dog = 3k
Uee
Yo Upy Tz = Qgq == Ug = Gy~ el
L‘\gz,’ = ch{
a., = U 4 = Ayq T jﬁ‘

Ay = dug Hgy Ty

3 qu = am{"" "“"3 qﬂ"f






P Solve bhe. Syskem ob Wh«\a}:} NS 2A-Y =0, ~A $8Y~2 =0, —Y 4.92 LA TO

—7 2 A =
gl- Anen bhed ety =0 -
— Aoy ~2 =0
4 49z~ A =D
—z oLl )
The w51 &1MQHW ob Hheo given Syskem ok e,q,v\o\':‘ions 15 . Ax=R—— O
9 —j b O
Whee A= oy ¢ ~1 o |1 the To- A’lmaonal o T
o -~ 2 -~
0 o —1 2
K (o7
R 1y N\A b= | o
EN 0
M 1
. L' - ‘ f D%
Npw we olve s syskem by LU AQ(ompOS:hm wd—koo\ o8 Methad
kockonzation .
leb A= LU —@
-h‘ ¢ O O rUH U\}Q O 0
’)\\MQ | = ')9——) | o o eamc; Uz 0 ™ ugg )
0 dgp 1 0
o i3 j /L [»] O U‘?} U'SH
Foorn @ and @, LUA T6 (D
A
Taking UR =Y — & Whose Y= Yo
Ya
I
F’U*Dm@ow\o\@, 1;,\;-;_—37
' e 0 Tu, Yy 0 D ¢ ~ o o]
LU = Af_:?> O_\ il 12
My 1 0 ollo Yy U O et 0
0 Ao D Uy o — g2 -
TR 33 Uy
6 o 413 1]lo 6 0 sl |0 © T E
-
Uy Yie ) 0 Tl — o o
o ) 9 -
© Ao Upa. dag Vg tas gy |
O u 7! O o ~—1 2
L (4] 44,_3 1 “4—3”344— 4_4; | J |



Equabing the Lc*zﬁ*zse—gpmc\ir\ﬂ clomonts on both sides  we geb

"\2»1 utg""’uii =2 == U

— i —_— _‘ - ;’_'-l—w = "“,.g:
Jag Yoo — 7 =2 Aqe Ugg 1
- - = 4 .
Jgg Ygq T3 T F ==y Ugy = 2 ,&3;)( ) =3
- -3

= sl

. s =l
Mgty = - =2 daa TG %

=9 = =9 (2 ) (= 5,
laglgy T la =L = Uy = 2

[v o o o g o 0 0 .—]T
RO _.4/,2_ i ¢ o G\Vd V=10 %JQ- -} O_
6 “Hz 4 o A
[ 0 o =Yg 1] o 0 0 Sl4 |
Foovd €, dssk- we hove bp dind Hhe values o Y, Yo, s and Y4
v o o o\[y7\ [o]
Fe LysB = Ly, 11 o 0 \{Y |=|?
O
o ~x 1 .o ||Y
+)
o o 34 ! I9-1 -
we have ¥ =0

Soluing Ho Systen by drswoasd cubstibubon,
: “',__—lg—‘j}wi*‘jq_ =0 &= 3‘2-::0

— %n \JQ” +‘jj =v =3 ‘:‘3 =0

¥ e —_—— :':,
-',:%_‘fg "{-34"’ >‘j"'
R e
Y o
L 74 !




pow Tyom e

y g - o) o |« o
UA = =
o Y o~ O Yyl (o
© 0 4z — Z 0
4 6 0 o Slar || A | 1 ]

folvr‘v\g H.Jg Syskem by bac.,}éwaﬁic\ SubsHhtHoh, we. have.

q/\/\o\Hm @. we hove b0 bind He wolue ok 0y, 2 and 4.

= = 4
%\L\w A = A = =
%7wu =0 Q%‘?:%‘. — —z,::_.%
3 — 2.
- =0 T Gy ey AT = YD
29-7 =0 =3 2ys7 70 gl™F s
' - ‘r'; ) ",/5_ e Ao Soluhion oy tho given System .
Z 3] ¢
HJ‘)‘J ke

' } SD‘VE— t‘LQ ng\:‘em 0‘)" E’,CL\AO‘-HOV\B Q.’l] “i";(g

-

Sol- Given thot 27, +ip =L

g +Qﬂ}”‘1’ 14 =2

U +2% =1 |
.*ﬂ"ﬁ- wiodok equation o tle. given Sy chem o equadions 18
le. 2 o o7
ihese As £ 4 o b5 the T Aiaﬁono»] o . K=
0 4 ¢
o o0 1 2

:E_/ '1| “1"2’12 ’{‘13 :?—/ 19_",‘27_3""14_:2,

A= B —D
r':x] e __Q —
e, =L
g
Az
'Xq./ ﬂ')

Now  we Solve fHA'a‘s Gy sl-em 'll;j LV e zomposibion othed o Mebhod

ek Fackownzotion .

b o o o) [u

Let- A =1LV ——®@  Where L= doy ) o o0 | WP
6 A9 1 O

0 O LV ]/ o

—

WYy 0 °)
Upg gy ©

o uiz%
° S

0




Foom O to@), We wrke Lux =8 &
| o &
Tak Y e @ VAL NI Y A P
Firng  Uns Y o
Ja-
ooy @) and @, LY = B-ﬂ-““@
oo e odluy Yo 2 Te 1 o7
= A —>
() 439,_ I O o O Uqq [_43‘)' O 9
o 0o M3 ijlo o o Uyl |o o 1 2]
o
] r
Lm “w, o o ¢ ’ ) O_\
= AQJ Uy Awuia+q22 Ug_f)l o - g | R
o
132 L“Q_E -Qg Q-qﬁﬂ sz ng_ 0 | g I
0 _
L O
14~3u33 ﬁ%u%—mqiﬂ O 0 ) Q.J
Equating s ccmme,gyonclh\g elewonts on both sides, we gel-
Up = & Uy =) Upq =1 Ugg =)
- = = L
dgpUy =1 == doy T T g
—_ = 91N ==
J21Lh9 ‘1“42? =2 == uﬁ? = 2_““-‘24“12 2 5
' J - L
dgg Yy, =1 = dag T o, 2
— 9 £0) = .
Aj?_ q9_3+q3$ -2 --w-> ui’.ﬁ. = 2 -eggqu 2 2 ;
| e d =2
Ypabey =1 =D daa T Ty T &
= o3 = S
J‘]—$L{34—+ u% =2 == UM o g ,'4_,3'434_ ¢ (_?4?)(1) =
(v 6 e 07 e 1 o 0 |
i b= ‘/2 ! O O Gﬂd yelo ?’/Q_ ] 0O
o Yz 0 0 0 Az |
o o 3y 1 o © o Sl




Using equodion B, sk we hove bo 4ind  He valuer o Y¥, g o 1
(1 o o ] 1»31’\ (3]
‘fg, 1 i} O Ye 9
O ALY j O ng 9.
o Yx T %) |4

B

it

Solving e Syskemn by duswatd dubshitubion, we have.

Ly 4y =2 = Yy T ?*"-—‘5(2-) =

—_ 9 - £ -
. & TR & ~OLE N

39 Yy =t = T =2y = 1 -3 (F) = o
5y | &
1= Yo | = ‘
43 4l
T4 | 0

- Now using er:l/uai"nm @, ve have to tind the valueg ob- ANy, 'xgaw! g

=

2 1 o oilwl e

VR = Y = ’ W
o g | o Te {= | |

0 0 A 4 {7y 4ls

(0 ¢ o Sl |o |

gdving Ehe sysen by backwand Sdbsibubion, we bave.

€ — — —7

3 4= T dp =@
0ay Ay = 2 = K TR
1
% = 3; = ;’

q‘i—J DJ

;érlobe% I H_{, eeHrod ds decomposition &% in e melhod d- Qlving bon-
;5 J‘:aﬁjw\a} Suctewm, We Can take Loand U SuchHod Lk unit loweg totan |
-j?'c)u\oa % Vs uppes-tmangulrs (@) L 15 lowertmargules. and U s Unit-Uppe-Friangules






LV - DECOMPDSTITION METHOD

D Solve the Systemy AdYyt+z =), 3AFY-32:5, a-2y-52 FI0 by tsing
the L dec-omPosiHm mebhod . Ang- A =b, Yo =2
1)' Solve tHe 4 stem A1AY+7 U AH4Y-22 T 4 A —42T b by Using
- Medhod o trebomzation . AN - =l Y=g, oz f:J?t |
N by Trianguazisation Method | Ansc A=13 gy = L ay =
H) Solve e Prllowing wmabkon equalion by Wsing bhe Lu- decomposition rreteod-
312 ~b|I _ ~33 Arg' - k=1 Yr-g, z=]
L2 o fllyl T
0O I P2z -}
5,)50\\!@ ITLL S‘jsl_em o{;— e_c)'@-iof\j AN 42Z
USng  Tsionguamsation Method . Ang'~ x=yTz =1

=3 A4y +32 =8, A+Y + 42 =6, by

é) Solve bhe Syslewy ok er‘iW’\L”iOﬂS i +Y4+22 ':!3, 2 oy 2=, 99 +39-H02Z 71
by wiing Method oF Jactomzadion pre- azy=z=1 .

P Solve the Syskewr o equabions A4y -z =2, 2%y 457 = 8 < +24-37 =4

by tsing LU decomposition wetbod | Arg- A=1, Y=o, 27 —1

8) Solve the System o} &q/mocHDf\S Cgqay 4 gz =1L, 4y -z =33

gL -3 497 =20 by using LU de composition wolbhod Ang- a=3,y=2,254

eapsessing the Coelbicieat- matat & a

uppes. triongulag makwices

HT;}‘) ‘Z.:'Q,

‘?) Solve the %1)\\0\,01.\3 ecw\aﬁong bj

p?mcluat' o o lowey t‘ojiﬂwju\a&. and
2% 4Y~-2 =2, h—-2Yy~272 ={, A+t2Y-32 =9 A 'JL::"'-'g-:,
> Solve H'J- ‘L“D“Dwiv\ﬂ eqrv\gd‘io(\.j U»S{'\j U o\_&meOSiHM h\Q_Hs.oc'
10, +10g + Gdg+ Ty = 32, T, 4 6Rg 4 bAn 45Ny =23, $X +6% 10y +A%y =33,

Y *5*19, + qu;J(‘ib'hf = %}, Arg - Ay =%y .."’:'}(‘3 Zhy = I



SOLUTION OF TRI DIAGONAL SYSTEMS .

I golve the tHolowing o diagonal Syde ob equabions ¥, 21, =7,

Ard, fx,w,.‘lu.ﬂ_ 1

%y “‘"‘312_ "“"XS = L{ 41q "‘f‘gig =5 T/ e

Solve the \:-ma‘a%om\j gy stemn o equakions . 91, — Mg =0, '}(:”ML*""B -
N

Ky - LAgA Ay FO, Ag 2y F L arg,- W = Yo =2 Ay T¢ S

Solve He 4wl diagonal sy sem db- eq: vodions 2xA-3y=8, WAyt z =t

'j 3-2,"' ] Ar\.g:'. *"[)Ej"-g ‘2,""3 .
Solve the —}—mdimjomd Syskemy 21, ~3% =5, A red, 3B = —473191—1%+9_xq*;

13 "t‘lq =2 AM"“ 1\—-1‘11:’[ '7(3 l‘:ollqa'-
Solve. ble hﬂdmﬂowo-\ eyskem  SAA2Y T3 1’*’354'1 s, 4Y4-3z=-4
Ang'— %=1, Y=, 250

Solve the Méiaﬂoﬂal syskem 34y + 2%g = ‘ﬂ-; Ay - 24 43 =2, 2,3t My =4

and 3ag ~HAy T Ame A = A, A TL, BT |y =2



:@augsmﬂ EliM1ﬂ&!—:oﬂ f"’\echcl e

This W.."HI\OC 0%" So‘vfﬂﬁ o §j shew D{T e 1n'r\0_&%___. é?..f.”?/um:}fons {1 N unkanpor
conists b @._.\imianﬂj e CO eLﬁc.{er in Sudh o Ly Heod  Heo

g\j QH-W\ ‘JG(J\UC.@ b prf)e.sz A'X'ngﬂ_‘jm\ag,_ ggg‘ihew’) ;,._)Lf\i(__ln WOy be ga\k/&l

b\j bf s oudad o\ [l )0,91“;*’&1“"1!0}’\ .

Iﬁonsidea. He oycrewr ol nen homogentous equoadions

Ay A+ Ao A T3 1q = by
Ae) A + Age Tp + 0K the b e (D

Ay A 4+ Any Tg ‘%’Qg}'}_@,fbg

The modwit eguadion sb e given sgﬁ{wxﬁgéﬁfkfﬁ A% = 1%

Aq A G A by

Wlhese A~ = 0 <
. gy  Opp Al Ao 73
Gz Azg Agy Ag b

The augwonded ekt o Hhis Systen 15
| Mg A2l b
[a|r] = !
Aey  Oge Qs be
Any  Agg Agg) be

A
EQ,_“"“}QQ - %2—’—:; £y Ba —> ¥q ;:,} %, kﬁ%QL

R,y Cun.  Anr by

- ' 1
Q@ Gag  Qgr l;g,
9 O\]S‘L Q]Z:?, g_g
1
l’\l mﬂ G\QQ_ K=ae | 0‘?"] a \ Qg4
9¢ O - Qpa = Agaq ™ ary —
\
Qa
Ong = Oag — 2l 0 1 Az|
= * i T Ggg = gy - MR
| 1
1 )
b o b, — 28} . _ % b
z an ) by = b a0



Weso wie Asume Huad Ay =0

e call — 2% —~ A%y MU\%?\fﬁﬁ,ﬁ At e Ttk $eae
. | h—amﬁ_ ’ A1)

o called Fiwh P ot .

Ayl
J
Rae o0t
Ry «— 2q — === R, , wEqY
- Gaog
) 2% Qg Ny 171
O 0"-![2,(2, f‘*\‘qg 11;,4 ____ﬁ_..@
n 1|
O 0 Gy bg
1
1! Ang 4
Whese  dgy = Aoy — - Aeg
Ry
vl \ a\ {
g = bn - %‘z' bo
Foq
| |
e astume Hhad=  Slge F O
1
: y : -— a q.
Heto He wubbplies e T2
Aoy
- t
Newd Pi\f{,\l‘._ ¥s Ae.q
Tha Mﬁwﬂm maten @ Cms’o"DSPordg 4o an uppeg r‘%b"}m«ﬁdg@h

S'ngrl-em winith  Can be 5{)\\;’&-}- bj backotasd SubQ‘]“l"“t-k’}ﬁ ovy

NoPe e

et | _

10 T ore o e eloweedS i, Qg , Pag ode Zeso . +he
-—l—t'\D\B'_ \""I/‘e Pi\!{f)lf—

Wc’rb\@fl 3¢ moc!i{v-fe,oa 17j ﬁ@.aﬁliawj”\ﬁ o zows  So

i non Zeho -

12 T m{,e_Auq_Q S colled pas;:h‘a_\ pi«oHrﬂ, T

19 A Hls % in"-PosgiHe Hen He modrrl 38 S"H‘\ﬂux\m, c:w\ol the

¥ clewy bhog wno SD‘WHOY’) )



Selve e equakions  gmy #%Xg +Ty = 0, B+ F3%ng = 1%,

R+ 4Ay A% = b wsing Gauss FliminacHen wiedtaad -

sl'- Given Mok g g A =IO
W, o 4T A, =k

The modnA e%ﬂ_uact‘ﬂ’m o He cjwew\' Sy s-esn ols gy 15 AR= 1R

g 1 ki 2 1o
ihese A La o 2] ¥ % Brlig
- A b

The &uﬁw,«ée_& oot o He  given Systhewn 15

. g 1 1 |0
[ale]= 1o 4 2 )¢
4 al

3
S L

1 2 ! ! 10

I

Z
| g { to : “”‘2__ ! { VO
- o ,Lf e W o iﬁ %é: 3
0 v -] O o ~2| 1P
D\S" AH-e. ﬂfve/\

The %‘AQV"‘L@"*\%' ek €quadion
gij}}—(’_.m ok— Q%y@d-{ ong e

.
¢ VT 10
\ 1
0 5 | |=13
—9
0 o E§S — b

-



The Hne oy E%m%’om Gy
| 9o, + Rg ¥ g = AL

o Udy — & 1€ g 23X = b

Ky = =10 e g =8

Thaee epzwd‘l’ovkj Coan be SD‘«/GA bj Lbock Sulos-;\—f%x%’cm

Ag = 6—37a
¢q, = 10—~ 78

99, = wyaq-—-8 = i

Ay = T

The  Spluton o e given Sy steam 15

o, = 1 He = —9  Ng =5

3



Thit 1S '-moc]wﬂ'egj (houss Elimin
lonsides. e given gysHem ob lineas. eguadions in  makBlo

Yogwm AX T 05
ted maodsit [ple] by app*j;‘n@ F oo

Npw  edute JrLa oL g En
co ebbictent ot sl A S in

DP@w&ﬁoM C‘W\\j suth Adhat Ao
(o o red ditecdy

diagonal 80 (1] Than cthe solubon

4, Solve o Syslen

) Using Gauss Jogdan Metho

oa 4y +2 =0, AT ADEZ _g, 1+ 4yraz=ib
Sol~ Glr  2ary 4z =0 BUAEIEEZE g At ag+gz=lb,
e wabsit  equadion ok o given Systen o equations 15 AXZE.
e ) o A
Whese A= | g =l Belis | x= |y
Tre O\MﬁmeﬁP&J oL TP\B]: 2w
22 %08
y 4 A

e —> 9Re - %Ry Ry — 2Ky

et 1|l
~ e 1 36
-1 I7i2¢
Re, -« Pq —8y Ry > Ry —Fe,
L 1e b 4
o v 316
0 o 420
g —> 2B —R3 Ry Ko tR
|4 0 ° 23
e 4 0 —2,
6 o—4 | —-20




This i ok e ton [plE]

Yot ool E.Quoﬁuﬂ ok AXS B s

T €aquUIVA
fao o[ [
o a4 U ) < | 3k
%) I, —t pa — G
ad =28 => A= R

417 = -0 = 725
-“4 "’]
¥ 1= -9 o e Soluton
.'Z.. g

kﬁ,) SO\V’Q eH\Q S\jgr\{m O\Y %\ADCHOY‘*J \o\j (henrSS ’jmsAm\ MQM) ,

@) Aok rdr s 12 L e+ Ap e = 17

ey 4ty +z = 1% Ay 4 107 — T =10

- 52 =71,
T4 e Ay — 9 Ay + 10 Xg =T,

Ag- A=Y= 250 SUSEEEREEE A



}o-é Solve. 24992 =5,

N+ Ag Ay r 4Ag T — b AT

;50“‘3« 29, 41y + 20 +y = b, 67— bAg t+bAg +19:i.1 =2b, 4%

GAYEE ELTMINATTond PETHOD

APPY  Gaugs eliminabion wmebhod golve the equabions ooy -% = - ¢
AFY —bz = —12, 34 -Y-Z T 4 .
Ang '~ %= 1b418, Yo ~l.luod, 7w 208HL

Solve. Jok —19 4+ 3 Z 4 G M :[,/ bR FGY T = S FAAY gz UM = L,

-y —27 + 44 =7 by hauss elimination wethod -

Avg- A=, yo4 z=-1, U2

save  He $ollowing gquHom by Gougs elimination method |

et 4y 47 = 10, A +2Y +372 =18, R iy +Gz = 16
Ang'- A=, $= o 75
Solve 24y +372 =9 A4Y+2-=b, A-Y+2 =2 by hHauss elimination

)

me thod Ang' - art ¥z, 23

SoWe 27, 44Uy 4y =3 Bh 0o, —29, T2, Ay —AetIz =6 by

Gauss eliminotion me,ifl«oal AT o =g ez, K= D

CsolVe. Sy 4Ae A tNg T A, Ky T H NNy TIE %+ AgtéAsthg = -5

fx‘ 3-'—-", "XQ’ :Q.--) ’)(ﬂ_‘_:'_"‘} 14:-_2‘

Solve (i possible ) £1+z =73, 1Y 4250, 4% —2y+32 =2
- Ang- I congistent .
Solve  goA~3y—9Z +bw =0, 2439437 +bw=b, Gt —91y —2GZ — bW =~ 24

Ay - =i+ —2¥, Y= @*,5'1&(,»%2)[3 -z_f:’fﬁ-l/bd-'fn‘l,‘

=

? 2%, F2Rhg —Ag+hy =10 Argt- A T2, Ay =t Ag = 1, Ay =3 .

444 44932 =32, 234422 =2 .

. _ g\.--f;
Arg'— =\, Yzl 2735 !



GAUSS  JORDAN METHOD .-

_ Apply  Gouss Joxdon methed, colve the. equabions  wyiz =4, ex-Sy+472513

34Uy FS 7z = 40 AR~ A=) Y& oz =S

—

- Sove by Hauss Tosdon wodhod A4 47 = §L, LAY -2 T0, AIYHZ S
Arg - a=h, ¥z o8

Sol\ve by Gauss TJosdan medhod €A~z —1, Axradtsz = 25,
B3 oy I S A N AnS

Solve. A4 994872 =tb, d+ay+3271%, Va4t 3y = )9 Uslag Aouss

:joqsdaﬂ m?,-’rl«ﬂJ .ANS- A=) Y2,z o3

Solwe. A 4y 42 <lo, ZIh4ey 3218, A+ 4Y yqz = 1b  Using Hougs

Togdon wedhod . AN A=, Y=-9, 225
Apply  Gaung Josdan wadbod Solve 2y g+ SAs + g =S, st,+1q,—3’i_3+‘+7+”'4
3y, 4b6Tg — g FAg. = F, ek, e FLA,~3hg T &

Ardm o Ay = 2 'xg_:«—!;- Ay=0 g 2

— A ARy =E
g = H, fx,«r"mz—ujviq =12, 1, tAp TN

Solve. &M + Tyg + Wy £ %

S Ay g o Ay My -5 by hoauss Josda

Argt- A, =1 g = F dg ==V Ay &7

Solve. %V{I*ﬁ"lg__\—i—z.qjquq';é} b, — bty b L1 2y =32b.

Lf‘l{ 4+ 37, A Bq — T g f’*ij A B Q_"j(ir-—’ij,&-*;{\f =1,
Ang' - oA =2, g = g =1, Ay F 3

#3 PoaTy
‘k: i NL.,:’. [



A“A\ 0?56! eﬁ—e.c‘] N~ L_'U\P}ﬁ C‘*‘IS Yiid mb?ﬁis j} Cg”pd an . \’PC}'@B{

To n numbess Which oase called Components ok e vectos

0y be. wrilken In o L’\D?Sf&{pﬂhz} o5 In o x/@g__k--ical bine .

A Ne (bos  ovei o seal numbes 1$ called a Popl  veelod and

ve ckos oves. Compled numbegs /s called @ Cowplen Vectod.

9. - [fﬂ (107 ose -hw Veckoss

s

Liﬂe_m@z_\j gle_.PemieM— cel ok vectoss e

e e

A Sel {x\, Xo, X, . o 'X»!g} ol ¥ veckmS 1S wid b be o lir\eag{j

dependent= sel- if Hese edisk ¥ Scaleds ¥ Ke Ks oo Ky olall

pesp  Sach Hhab  fx tEe YetErxad .o 4 kg Kp =0 -Where O devo-

~ ey he n veckod Witk camporeats  all zedo

e ——

Lineegty i}’\A&PeY\G\@mf_ seb ok vectoss |

A sel ;{"‘r,%,“ﬁs, Xs‘} ok 3 Neckoss s said 4o be lneatly

iﬂde_.pe..ﬂcla_n?f- sl M He seb s not anem_lj A&pey\o‘lﬁm&— e

o n Y eXe FUeRe o Uy XY S O Whese © denoles  ~He

n veckos  widhk c@mpomnh@ all zeso -



| show ol Fe ﬁ_tjskcm ok vedkms (0,2 z) (L —8) (o)
Vineas ly WA@PE»AQM*. |

sol - b g b, (62 Fhen

LWH’H' & -4, tz.ca»-glo_;) o (é;o,o)

a+db+2C =0 ga,,-ﬂp.:,_c =0 Q_afgb-;( hayi 3

a-% bzl CZ -9

The given Neckass o8l inod by dopesmdont -

%) o ot e Kygom of Neckois [1,2,0) (0,50) (10,

35 Lincesty inde pendent -

o, b, ¢ ER +Han

[ lel—
a\(}/Q}U) 4——‘7{0)2)])”{'6(#}/0’9:’6
(CX-*-(') ?_0(4_@!9} b%Q _'7(0; DID)
a.¢ =0  2a+%bzp  by( TV
g0 beoo b=? .
The given veckoss ase Lineagly imle‘pe.r\&ﬂmlr- :
Note
; 'AGJPQ-NLQ q\)(_‘ r‘H"Qﬂ &H east one.

W) Tk a seb - veekr»s s ‘Wﬁﬁj

xp¥esed o8 a Voot Covnbiredion A~

+he Se W aiine ye ¢ b

celb - veekors 1S “Modl}j ‘lm\e.pe.m'\o(d* Mo no veckus ,:,(L_

(i) T &
Me ol Can be
- 9 vecks¥s

expsessed o A ong Combinadion ok o i



A el ok equedioy b Mo Fovm

On M+ g Ay + G Kge - - +0wndn =T

Qgy K A4 Bgg ApA Dgq do+- - - Fhga Py U o
G A+ Omae Ay +Ams Yot - AOWNTA =D
equodiond in N o Ro LI NS

W caid o be o Systen o howoqeneous

A, A, Ny o An ]

The ma'L—“m'vl —L—ﬂ'b’m o!r.-l{«Q 8(\1@&’\ Sjg-—}—@vn o"}r eﬂcﬁpw:f‘fovhj ) js AX =0 ~—-‘@:3

| An Ayg. Mg - Oy
St o P PRI LU B colled o Coelicient wud % of—
Ciny Clwg_ AN 4. (AW e
He syshen o equediont (- -
| i
Wy 5
Mo '% s cHha wod Tzl o unknowns and 0= (s g null
! .
o © Sy
e T ol;r Fhe System oly- estd'{DM o
Note T Ay
, Ay o e 4
\i.) TLQ SD\MJ“WV"- Ay = '}{2.:‘13:‘ L EZWn T e Y% ‘1}3 g s +S collee
M

A olutn ok (D and b is sald e i, soluten (Zeso 5uiuhﬁmj

0}; e, ey clenn o%‘ hovmo ﬁemeﬂ Ly eﬁbwj"
. Ihomogent ot eqnadions  Consistent

ownd AX =D

Y Ay e Sysen o
: " Coviroind A goluton

ie
A Sygtem o];— kowqwﬁﬂl&i \\'Maxﬂﬁef},uaﬂ’iﬂﬂ e A% =D

\2) Always
Corieuns n—-%4 I%Mj ;m@emkﬂm? sohfh'm}i _\,-J\L\o)lé’_ s \oeiv\f] o



Bt ﬁ]} Ho  Co %H(ﬂf@ﬂ}' wad sk A av&o& n be;vﬁ Mo vuwibes D?S
Vadiobles ok —the  Sycden.

4 Tk Iviah ot A =S nol— \{w% :'mie_{Jem’JM{” aneh A0S

A \immﬂj Ae_,.Fe_w.le_n‘r- Coluton

Neatuse o) Solubions ob ARz o0 -

e

Suppose. we. have m e_@m&-iow n a unrrownd  Then Ho cp eddicien)-

robsd A wil be of ofder mun . Leb B be e sank of —Ha wedaitA.
Casel) ~ T w=n, Hen He given System ob eguadion  Ax o
ol have n-¥= n-n=p lineasly jnde pendent- solutiond
Sy in —thiy 8¢ He  gien sjy@m POSse 5588 A lfma%'
.::Je_]oemclenl—- soludon  ie mlj a el SluHon (Zeso Solertion )
cose ) T} gen, thon He given Sydem ok eguaons AX=2
nos Wneatly independart GluHons  Any Hroag
Combinaon  of  —Hhaze  Soluhiond will also be o Slubon
o Ax =0 Thg  jathiy case e ghven System AX=p

Comtatng on  iverinide numbeg oF Sohutord

IC"&E» ) Suppose. m<n fe He, number o egutatony legr dHon,

Mo numbes O}r" omkrnowinl  Slace =W, FHago, Fotes ¥ (S

de:‘g"m‘%fﬁj lese Hon N
Hewte in ~Hhit cose  dhe ghon Syprem of- equadfong
musl-  possess o wPN gete splubon - Sp Hhad He

nambes of  Soluhons ol e sjs-Lm AX =2 il be

| wdrnide.



Sepd 7 Fiskwmite Mo mobwin equaton of He given System o e guscHony

i—P epe Peduce o o eldclenl wabdit A o ethohon Fowm o debey

g Mo wonk o A el w be e wank o ohe Coelfitlen

wobnt A 01( O{CI&Q__ IR amcl N be ~He v'MmbeL_ 9% Vaﬂ_{amg
o8 unknowng b Heo given Sqclew ok €gn AX =D .

SHepz T Coge V!~ Th wen, then Fhe given Sytlewm o) eguaton

AX =p possesses oy A Apiad Awvial oludon (2e2050). )

e o=0 Ap0 - - - daTD O X =0

C@LSQU;) S Ty ¥4n, 4Heoq “He 8{\}@]\ S"jﬁ—}fm 0))" é’%p@‘om

possesssE  an wekinide number o Soltond o those

So\u*HOM} (ﬂ-ﬁ@ eolutiont age \iMa&oj n pey\,gl-?.mllz‘ ondl

e 25e,mm‘m'vxg A9, e Ae.peml*‘“ﬁ "'-u?w\ Howr S we

howe o aseign aﬂ,_lo{l‘"éﬁ‘gj Jalnes % [n—"eﬂ N agfables

ond e ﬁ'@wwdnmﬂ Jatiabler ase Aﬁ:]”e"/‘ﬂj'\"g] U‘P““’H*QW\_

+

maU;‘j- - I-};— men hen  Since vEMLn, hage. alfs-()

P —

—He gnea M clewm poSKELSES  Aan iinbe numbey o]ysa}uﬁfo.\_g_

Note "=y Ty A fs o non gmgu\\m, med ol fe 1A 2o Han He
lneaq Sylemn AX =D hou M_j o Fmvial Sol uton (u}»oﬁﬂ!wh'm)
2 Ty A & a Siv\gubq; moad A e \A) =o , Fhen He vy

335_).@”\ AR =p Contednd on  now 2050 Solut'om e we je}—- U

;'\Hﬂilﬁ}-@ Nnuwibep, (Q;—‘ ,_gb’ur,—"loy\_f ‘



W solve  Cowm P\e_nldxj he. $stewn ol €9 uations

%Y i A o Ay B 9,.’{,3.4_?_&2_“’;\,0;79] 'E'}{_hg}j,,r_?_.,.z.}_h}_;—o’

— 4 4 — D2 b ZD

SD\‘l B (niven ootk Y - 4w Z0
A B S A =0
S R el
—41 e 4w TOD
Ay e > These, ohe 3 eﬁz,uis 9 unErnowovd Y, 3aw:\2,

— i

Te wadal equation o} e given Sytem o eguodiong s AXED
S R A
pdhege A = i :12" ?,] :5; Ve e Coebditieat ot ok Hhe given
a1 =% ) ] Sygden ol eamathond 0w = ;(
S,
[

oo hone b geduce He o eldicient— wod-aiT A P echelon Foaw

1:} and delcgriwne —Hee ok
dy A

g q—>Ra— 2R 2y Bg+4R,

NNows

by “??\j""‘j B - 0w sans Soswed-ong on

Ro — Ro— LRy,

o -3 L
~ \p -3 8 -]
ol =S do 1D
b "\j} S-“ — } S"— ﬂJ

Rq 53R — SRy | Bg—> 24+,

| § —T 9_

b -2 ¢ -

0 o =10 5
L0 plio§ ¥



v v -2 2
e~y -3 % -1
0 o -5
& £ o =%l
- {{rA) = 35 &= Tho alD-0h AN gelo TOWS ok @%M;WF 4o
rr\ad—“ai’)krﬂr ‘

e F= 4 =1 $.0 .o numbes S UNnowA S o He given

Syedem

Hente e given system oF  equdion  Condeint oy o tuivial sl

YeoYrz =wWwED s e cm\_\j Solw’—fw] o}r Mo g\'\/@-n, Sasd-em

oS Sp\ve,, Com I)]e_ L-ch A Sy Tewn ok e M’HDV\}

Amttf 47 10 =p  AFY—2ZARITO Adrg-s2t 5.0 50 ownel

3 | -»-"'-I‘j & 97 —L3 =10

ol e Given Hed A2z =T
A4y — g2+ 3w =0
41 +Y ~S2 FEW TO
o T g5 - =0,
4 -+ ‘A q_uﬁkmmovg %, Y ovd 2,

=5 These oxe 53 eaqwt _ ! |
5‘_‘JS~l€m o}r e%.@w&‘ltmg ¢ AR D

The  wodsit e oy He giee
i I B ! g 0
N hese. A = | L e 3 o = Y 0-1°
4V -5 g 4 v
& - 2 ) w o




f\\ O‘\,\,}

seduce He wedwit A o echelon A by applying

wl€

e VA Pe/‘i__pc’q’l;fﬂv‘é ¢ V"]‘j

Ry — B~ R, Pq 3 Rqg — 4Ry Pg —> 24— SRy

\ —g poe
o .4 -3 4
L “‘1 —4 1L

Nag -3 4

o
Ry —> Bo— *Fe P, Pa F2
! —2 } —1
O 1 -3 “t
A o 0 O O
O I3 o O

Whkith 75 in eclrelon Foe

wesne (A = =2 = T 0 b von Beso mows equivaled-o A

(i) 2 « 4 ( Y unumomv\gj_
SIO "’\’M’h’ ——Hr{‘ g?v"@f\ gj S':-;-ev-(\ Pp ngi §S€S Aan f(*b‘l!ﬂ\"l*{{ "o ,b)t]s,_ gD\_,S |

- (xnc\ He ‘z@.mafh;vj

4 -9 =2 o’ke 'ineafiﬁj ;ﬂc‘)ﬁ.PGNR-G

o Heege h-E =

YA Aer)emjfwﬁ upon oot

¢ v howe o As5igN mﬁlos’"""zi"ﬁ@j Joalves dut 2 velSiables  and e

-Jemaim‘l«ﬂ 9. vasaables  ase Ae-r)ev\c!t'v\ﬂ

Now  “Hee e;;yl{\fakﬂw‘{“ w11

TS SRR B A o
O S S | I 2
O O o O . O
o o o0 ) b

The lineas egns ate
A~y 4 20 =D

By — 3z AHW =1 -



chobse VRS 2 = Y9
4wz bz - 3Y

W B¢ -3l
‘m_““_-_\—‘__‘—h“\—._
4

K= 2y o7 W

= LK Ky %_'EE:%_LP

Z},
oA — S¥j—FKe
——
Cj_.
) ere
) [ £7 T
7= “1 e | T |
= l | - Ko s
va Ko C 1S e qeres ol
W 3Ke —3K & f PN
k - 4“ A «-—_:.Iw 3
W ﬁ' 5}; |
gc\u’HDﬂ (}15’ Mo ﬁ“l\/@\:’) Sujg_)_\em D‘k (-34‘2’1.«;&1'0»’\3
B Selve Cbm?{ek’tﬂ e Syslem ob- 63--%%‘“{19"‘5 HA +2Y 42 +3M =0

bt 2 aqz 47U 5D
21 +9 4+ J =0
S Given Hed ar4 247 42 =D
b4 2y 347 471l =D

7. v N G —
— TH;@T%JM*; 7 el__;/v\’g in 4 unkwnownt 9, Y, Law\al li,

| 4 2 3 A o
: -~ _ . O
W \M% A= > noA ] o™ ;j_ O

O
4 e 1 2

A -;;é . o .-

Te 1 o




pow we {éi_clu’«CQ e WX A o ?-C_E,«G.i{}/\ o b-‘j mpp‘xjf.«'\ﬁ

E o @?egg&%owg an’\j.

Ry —> 224 ~3P1 Py 2 9 Vo ~ R

Wit 1o I echalon T

Bese  P(A) = 2 =% = The NO b non JER0 e ecpiolesd- o A

P(A).‘: 9 L. /.}wLND»JE— L-Wﬂélf\ova"’y
So «-’\M‘}_ “Hre TNGV\ Sjg-l—é‘w'\ e)E-- ﬁ_cz},md—{oy\’g hew cwn inbinide

no - soluhons - o4 Haze Soluhong Ny 4 -2 =2 ale. \;‘fmﬂo‘lﬁ

inde;? ey\a}tﬂm‘%—- mf\(ﬁl e fe.umfs'\fv\g L0 cle.few.{:‘«\ﬁ U\pof\ <them |
S0 wee heve A aatSign  arshidwaly votuey Yo 2 vasaables ek “Hae,

Bewaining g vosaebles age A@j')e_.m“\/‘ﬂj wpon Fhewy

Now? Fhre G.ﬁiyﬁd&b&_m}“‘ mod-a N @Qu&&{m ok ARET {5

4 ¢ 1 3N 0
n © S 5 Jizie
7.
o ST s 14

0O
Hony Ade.

The lneod. eguec
41+ 24 +2 324

2 4 =D

=10

= ¥

7 = Yo



<

&

z
AA

-

ob- given  Syclem ob— equadiont

Lovid-auntt

Bese, He 4wo L. L owlufony ose K=

e

2.
Ky

Ky

—¥q

Ky —Ki

-
-

JN = 2
Mo =Yg
a4t — —2y .7 -3,
o e L g 3 2 K-‘Z.
4% = gy —2Uy
A Ke— ¥
2.
- r‘ — ‘_L-
e 2
4 f <+ ¥e O
0 |
0 w}
p.

Vo e qew:zcd Solution

whese ¥y, Yo ase CL&__]QH*‘X'OL%‘j






s solve He dolbwivg Syclem d eguadions ds al ahees o k.

gy ¥y 4+ R4z ZU o d E+4)Y (4 x+t)2 =2

g4 glpa)y 4 B¥+a)z =0

|- :
sol. G iVen Hhod Ao Sqyclem o equadions agt -
e 4 kY 3yt =2

1 (an) Y tlar 12 [0

g4 ECEH)Y [ap+a)Z =D
§W> These e 2 eawt in 3 unkvound %, ag\A Z |
T redat Fo¥m oF e given Syshewn b eguadions s pr=p—®

o 3¥ 3¥+4 4 O
phete AT |1 kaa 4¥t2 | T =1 N
& b

| a(Eh) 3kt

e tenow Aot T¥ He Lokt Liend wad it D s ijgu\&?,_. to 1A =D
Hon Mo Hpnead gjg_pg,ﬂ Ax="1 Lovdenrs A non 2eld 5u|./<41'om f.e we ‘]ef
R ;ﬂ%];{\{q-&_ ﬂu'lmiﬂw‘-’i‘—o% ng\ﬁ'Hﬁ)w .

. p ¥ 2+ G

=Y i-e
1 k__+4~ ‘FV-—"?‘Q.
o
y gy 42 ¥+
]Z]' > Bg_

v+ 4 4yt &

!
gptd | =L

z Y-
| gk42 3FT4

po — Rg — 2P o — #3-f

0O
o cor AetD
o |1 e
0 .‘L’“ % ""S"K :—/D

o \



(k-1 lg,.,,,,; -m&? —

-2 (4 rtg) =0

& o= -+ ¢

cose 1) —
ase 1) ke & F o then He ghen Syslem of equedion

e

f.e A=Y=z2=0"

]2{)§§6SS€,5 A Geid coluhon e 4»51\1{&\1 ;o\urﬂm

M—wc'o“ée’\m T pdlen B oZ2
b W
b 10
] 10

Now  Beduce Heo wodwih A D ¢ chelon Fo¥m by applying element=iy

pow  opeLations nd Aeteaming —the w0 P

Ro — 9 g — &V, ﬂ@wﬂﬁz*%
Q. b 10

—
0 10

’ ’ 0;___> Wt 1510 echalon drewn,

Py =2 = T Mook non gese PPE equivaleed—to A -

P(‘m -9 4% ( r\JO-ci]r" Unf\’yf/ﬂ@“)"io
Sp Aot Mo 3‘:\/@ 3y siem A e [ovelnins N In N numb €5 o

cludions . ol hese nT S 7.9 = |
Assign an agb 't vady Jalwes Y vagiable. andh gemaind

U PoN o

. 5o\u*H:)M

e hove 0
g vodlabley ate a\e,p@ml'\f\g

The e,quwalﬂ.vd’ radsin eguation ol Axzv 15
2 b v Ky 3,

-

Dbluﬁ-«o

000.;10



Mo lneag eguadiond age
g by FivZ =
by 4o 2 =V

thowse. Y= ¥l

w -
lj - ¥ b\lwﬁﬁ k Is &U\w;:‘}-xa_qj
4 ’%FILJ Cons-ennd-
s
-2 —2
pow  ~educe e w1 A b echalon bowe by a?p‘jw\ﬂ E — 0w
| . ot & A
@Pe-/?ﬂﬂ_f‘u"‘i‘ Oﬂ\j ona deermme Heo T .
Qg_w‘*‘ﬁ 2Rg "‘fz“l, p“_‘lrﬂ) Q’\Zﬁ )

~lp V0 W0

Vi

o6 wsg T2

Ry - > cPa+Fo

" 2 -w'_B "’"9—'
o 4D -0
') O O

Whith 1¢ in echalon fosn

F(ﬂ) =9 = The WO.dy non Zeto mowd E,ﬁ’uivc&bﬂq’ +» A



—

Gothed e given Systewn - equs

ol Hhase AT F n-2
Ao asgign on aaboitragy NATE

Aojfe(\c\'\fﬁ Upon Hhom .

by N = 7-2 = | Vauiable.

e hee

= amA 'z:’emaim\r\j 2 \Jaﬂfm\o\@, oNe

The e"’lfu"\’&lﬂ"\&' rad eq(wd'fvﬂ - AX =0 3
o —b —2 |1 o
y |=|°
o 2o Ao - .
o o o
o live o8, e,CLv\'& ol g.i.uéj~9.7,:‘*b
Yo —iDZ =D -
=) Y-Z 0.
hate Y F A
5 =9 =¥
% = by +2Z _ GREEM
s 9
4 = 4 H.
- Kaa Y --
- = ¥ jg e ol e gven

Joi*lf‘o’aﬁﬁ (-'OV\bLaV\'*"'

ese vy 5 an ol



Find Ho volues o & Ans whith o egquakiond
o lrapy pee Sn, (oDt e (e
s 4 (e Y+ BE-YT L ate consistent— and bind He woHos b

Liben b kos e erallest b dhose valvas . pthad bappent
we o5t ok Aese valves .

+1)(j 4+ ¥z =0

)D{ "tﬂ 7

wdon 1. has Ak 4

SO Given Heeds (o) * (2%
| (o o e S (AT
on 4 [peaDd G =0
—>  Trese m\.e[_; i eaqwty n 3 untnownd +, Y QV\%L

'ﬂ.-e, R e N AN He given Syetem O
: - o bl o
vl aw-l €43 D

Ay k] BED R

Ve pnew Hund™ Tk Ale Co ebicien

=0 Conhﬁiv&s o noNn

cplubions |

+ MUA‘JE:\’)L A 1S six\_cju\o&;, fe IALTD

030 solutton (¢

en Ao lincod. Systen A7

e qel an abintte umber ol
Lot 2ps 25

tAl =D j-e
o] av-f% P
Qg 41 D

=0

q¥ | =D

9 (},y._rH 2 5

y 1 2 ] ¢+l
o -2 o
2 3¢t} by %

DErre) T a,(qujJ v

(-2 [l




| (Laje"'[") wdlon LoD -

,: Mow rgje_g.:lwtﬁ_. o oo PR A into ccbolon s bj app\«jiw\g elowan
r~ basy  oow ope,uxﬁc?r‘é o' |
BTN PR = R+
— \ ]
o 3 2
Iy &“ﬁ Q -3
—1 1 0
~ 5
O D
itk 1IN gLLglow};mm
fta) — 2 = Wo. e Nen Zenvo TOWS eq_uiva\eﬂP Ep A
{(p) = 9 L5 (N.D.L,&r-- umu\owr\s)
‘gn{ﬁn{%’_-

- pauadions Lontains o

o et Heo ghen sy sYem
B SD’UHOY\: .

no . dy solutions ok Hrese n-% = 2
[,g,g,gicjr) N asl,,loi

—g = |

To debesmive. Moy we hove ta Fsos Nalues ud

Ned & 39 =] Wosiable

AN e.qwiw\\eﬂk’ ot equadion b A% =0 s
. i O i
s~ all )’
g o o 0JL*
The Vroad- e,q(wc@“: ont ol
Ay =0




B RE=E S Qe
A ¥
. R = y | = 1y te  ate luHon ejivesn Sy at-esn
v ¥y |

| 2 1o b
A =

[ 3 10 b

9 o b

hen ¥ =%, Tle Syclem b e quedions A% = O bedlowmes i&m—HcA.

Mm}f Sobe He Systew c.amP1e|,—efj Fus atl volues ok, MYz =0,

é‘if-\‘)\fjr%Z B, AAY N EID
5‘0)1“5 Given ot A+ 4z =0, 3+ 29 +zm qadganz = — O
—> There. ore 3 eord in 2 unkrownd A, Y ond Z .

’ﬂ":’ ol s de ke given Syshem (D15 A% =D

WMM_ A > 4 1 g | o
LA | x| Y D=1 p
! { hy Z- O

is gi«\gu\a_z,, Le 1Al=D

Na poow thod T ke Coelbicierd et A
',,rr}t%f«\; G NN 280 so‘wﬁm {.e.

A—Lm Mo Yreas Syshem Ak =0 Co
e qet— an wkmite no. o golutiond
Ay =0 e > ! \
! o =D
! | »
Ry —> 1t B, + 13
g N At o |
\ S
y B »




Case\p ' —
D i

posseses o Fedl colukion J.e Aiuiol solution

by apphying elemen

ot A bo eckdon Loy
san¥- o A

\ _'j a-nA Ae}:@mm He
P —> 9Pat

Now seduce e

- bosy oW bpwﬁo‘@ o
| Ry —> QJQQ,'-{-Q—\ ,

P 1

—9 1
e~ 0 _/__.r-&' 3
) i*‘“?t.f:f q -3
€n -—> Pq +Pe
e
~ 0 . .
D I8} O

prey =g = T No-db nen FERO ovas equiveled9o A

PeA) =2 483 (NO« c‘ﬂr ua‘(—r\auap_g)



deo  givenn S4stem o equl cetemy  an ndinite Nos ob—

§o\u+‘|ovxj. plr%'l\ega.. n-% — 1—9 ={ LI coluton

e hove, ro ossigh o an asbibsaty Valvey v

Ip deteemire i,
aﬂ& %’Qn’\a{f\w\ﬂ 0 Vo&!a!glg_d, arl. (J(Q?ey\awﬁ

n—s= 1-9 = A vmlaH@,.

Upon Hom .
Fle. 6‘19]}41\!&)-91\"— ma:}’fW egqn - o);' AN =0 1S
e v 1|1 D
p =3 31 1Y e
O 0 (] _-2__ o
_,Tl~e, knoos- eﬁivkl% oxe, gAY 42 T0
B e
e, 1=
Y=z =K
o = Y+ 7%
— % = ¥
‘* 2
7 ¥t
Splution o o gren st#ew\ whan ] |

Gose [fiD) - When 2T

A bo cchelon dvsm by applymy E‘J-G.Mﬂ[#ﬁ%j

CNow  weduce e moduid
Mo wonk 013" A

ay\A AO&'CMW\C‘

M) o]’)e;\,m\ﬁbv‘i or\\j
| *"P“\ ﬁg-—éﬁghﬂl

Ro —> Re



{ 4 4
~lt O 0
O

O 0
,_“ P(ﬂ') -1 = ﬂ\Q.NO1J;" noyy 2850 pouns &@u;\)aﬂﬂy\ﬂq_ 'l’"DA
pray = V43 (o o um;mwwg)

js—’)-em o eqws Lorteaing ON npinide. o ok colutHons

9 LI colutions
4p OLign an os bt bsady values F7€
is dependirg upen

Gothat Ao given 5

o\yH@,;e, N5 — 91 =

T debetpning Hhit, We lhave

o varlables ond cemoining 4. vatiable.

nN—1% = Qo=
T TI ._
e,quwador\:‘- ma&*ﬁd e@mmﬁm 0]7 A% =0 IS
\ 1 i 9 D
o o ol YI* b
o o 0J|* 0
Tie lineos. eqn. Y g4y 22
thooce Y =FU 7 =Fo
o =Y
§ = — ¥ ¥y
= ! St -] o
- - Yyl = ¥y - 14 +¥Fe| o (A here ¥y om\iig
.
; =3 o |
sre  osbibtaty rondrants , is e Gohution o ke given Systom



:’ 5 howHad- He O!\\j "ZSG.&! umbes ) Fvg uLt'(,fA Hee. 915,}@,@

AA+ey4+37 = 2K, 3+ qoz= Y, ox 429 +72 = Az hoy o non Zesd

ond  Solve Hhom when A=6

e wwmitten ol (=) A+ P 2 .
31 4 (Y +2z =0 \—0
99 419 +(t-N)z 7D

30/\3’1,

goluhon 16 b

soll” Given Syshem can b

Thede one. 3 equwh in 3 unknownt A

The. ot Lusv c,]r Heoo 3N€ir\ Cysten s AR

Ihere A« r"“)’ 2 4 _ 9 _O
3 L__)' 9. % - ‘j Q-

2 k! PN

ol 4 T

We trowtad T e foelh-- modsit A U gw\_rju‘aa te |Al=0.
i @ Non R0 soluton 1

Hee. lincae Sjs-i-é’m AX =0 Contar

e
we. qed an inkinfte no- ok coluhons
““ = \‘»(’i "‘_% 2 3,
A t-x 2 | TP

A S L2
Q] — p‘f ‘+22. "‘“ﬂ;@

b b-A b
= A g | =

2
2. ? { A
= ‘ I
2T i 2
2 O
Lo —D Co—C1, Cq — (g Cy
: (6~M ‘ 0
| a e ) | 7O
o 4 -»)




(6 [{Mﬁ'z-)(‘%ﬁ) +] =2
(6-) ¥+ IAH3) =0

%TG/F»%-;i %f

Tho. qiven Cyctemn have norn 730 wlubion s cm{j gond U bey

Ne=b o,

Ccase | When N=b.

e

s by cpplymg elowen

A A bo o hoton
ho ol c;'})_ A

Ay sed doterwvee

Cldow weduce e ™

= besy 50w opmHo@ o

p, —> S %2 A3y )
I ?
.
o - B
T
Raq — Pq +FPe
o =5 2- 3
0 —a 19
O i) 0
ik 1S in echadon AN
Js- VOn 70 FRIUAS e,q,mi\mlavx”r% A

Prp) = 9 — The NO
g 4% QJO- rf\y unk-nawvg) ;

g an

PR =
qiven SysHem o eqws cort®
_y LT soluton

90-}"’\9\"' Ao infnire ﬂo,ci%—SoluHovgf
O'B"H\G,g,e_ Ny =— 3%

To Aebeawiine Hoy e hone. o asgign A
- vatioble and  semaning ¥ Joalablos ave. o\zpemﬁrvﬁ

ner =12
.-MpmrH«@-M .

A aﬂ..‘ms'\-'afa\pj VQ\UQ:‘) ‘E—'-'/E/



"ﬂ,\@ (—2.01_ LASA, G»LQ v\%__

radm A €9y . A Ax = ic

o —a w9liy |[T|o
0 o ol * o
| —~19Y gz =D
........ =) Y~Z =D
Chonse 2 =F
_________ 5 Y=2z*= =
S Kl +R 2~
 gu = gyt 3K
A= F
s j =l v | T vl rhose ¥t ¥ oan ouﬂo'ﬁfa%j Contterd
2- ¥t ]
o he. Soleen d e gven SIFEM






SYSTENM oF HOMOGENECDS LINEAR ERUATIONS .

1 Find all Ehe solubons o the following homogeneous systems .

L

a :

() 31"{"3 4+ 272 -0 ; "X——Qf(j,.f-gj_ ::D, :1+5ij #_:4_'2' - .
AnS A = -, Yrz =k .

() a4ytpz =p , 3% 4d4y-T2 =0, ~*-2y +i1Z2 =0

A A= —15K, Yz 13k, Z T E
(€) %4 ey+ 32 +4W=0. LAY 4z T0, A+ ey +bz+ 12w 0.

Yz Tk 7 = — %[ o ok

:A'\S'.' 4 = = Q—"'(IS,

'A) "1+3+2+h3 ::_0’ "“1""3 7 — W :'D/ — Y 2t WD, A+Y—Z 4 =0

Ard'- H =Yz zZ w0
45y G2 AW T0

(@) 87y - 32 4w=0, L+Ytztw =D, 9 1Y =132~ =0,

x= (ko)) ‘J:’Jg('ﬂ’-z"f“Q g =¥y WK

Arg:

A x = (2p-sHy s —lopad)fu 2ER, @A

(9 3A -~ Wy 4572 =D, Hi+Y oz =D, yy+ay—bz = A A=Y=z =D

;“\) A +Y -2z 4o =0, LAY -2 IWEO, I -SY 4d =D, §A~Y ~TFz -~ YW =D

y=@p-Wla 28

Ars o= (o asR)]3 w = A -

f!) A+ —9z-w =0, €A+Y-2- 2w =D, 31+£5wz.ﬂ~2w:0,4—’1+9»:j +92 22D TD .

A‘NQ o= Ky -2k ¥rske, g =ley, Wk |
(J) 9~y + Sz =0, 4%+ oz =p Al +ay-bz =0 A A =Yysz =0
dhow thad tHe Mmoﬂem.oué

2Tk a, b ¢ aw JisHock non Zero Mumbes
'ég‘jsHm @ bl ‘) O} oy wo MON bivial solution

; o b yil=jye |
o ';l R 0

3 Solve e Systew a4y 422D, A+YA4ITID L AN 4E2 D

AV&‘? Azt Yz ke 2K



U Peteimive the valwes o N o5 whidh the dollowing et g equabions

WO pOSSess  non bevial  Solulion . a4, - 27U TO, A%y 9Dy~ AATD

‘2?\'\){] "f‘é{'w-"}(f), + %’13 =0. Ang - %:—\/ ,._.61)' Ny —9¥ , Mg = Y., Ay = ﬁ—_y_j

¥y Ag = K A= ¥

< .
:So\v‘a Fhe Sy stemn o¥F equabions q+9,\j+(_g+$¢)z =0, 9:;(+(2+k)3+4~z:?> .

N+ 13Y -%Q%Hf-)"?— =0 4o all walweg o . AnsT k=t

2=l L A E %}L YoMk zZk

A=) =2k

b Solve the Syskew MUY +27 70, A4 2N +2 =D, A+Y + > 250 b the Systemn

"\% non 2220 QD\MHD{\ Oﬁ\j Af\g t- >\T:}/ -2 i 7 G "“ﬁl ""ILQE) b = %1 'L:lﬁg’ ’

rx::‘_-j::z_:k—

7. <k
- ghow bhal tee only wea) numbes A 0% whith the gydbem A 324+22= N

3ty F2Z2= XY, A4y = NT hag non #¢€30 Setution 15 b ond Solve.

thowy whea 2=0b.

% ; Soe o + vy (3k-+492 =0, % +{¥+4)Y Flav+e) 270, LA 20D + (B4 7D

AM pr g, -2, A= Y *',—z'ﬁ; 7 =¥y n=a4¥e, Y=kKe s S/

phﬁa He ~valuwes Bk’ X Yo7 uJi'\ b the G’,ﬁ)lm"lﬂﬂ_g O’ )’)L +
DY + a{n-)2 v, AL ronsident

01'7 Hpége, \Ja

[@r+DY + ez =0.

-3

| P"’W v (x4 + 2 F+Y2 T, e+ (A

é&mcl bind the Fabio ok o Y 2 when X hes the omallest

pdhad happens 2 bas the gpeabest o these values
1D § shoud  that- Hhe  Sydtem ot e,atupc}wm% g, ~2he + A = My
—-'ﬁ;»f—i.'}z”“%rlg Con PosSsess oe NN twvia)

A ~3UAg + Ty = )x’LL ;
in  eathh cate .

L, A F 4 phlain H~L 3&"&0\’ Solukion

colubion only i AT
T =0

xty + U Zo, A+ 4T

0 golve 4t +g4Z F all =0,
pe A E "’l?—/(fflrirf?/) y= G, , = —Cg ond M =Cp .
“L sowe -3 g7 =D, e 4T FD a4y +I 25D

Ay - A = ~10ye , Y= 'IL 7 =



Pvmb\ems on L.T. and LD ek o{f Neckoss T

o | nc!epe;n

e Bromire. e Loitow ing e b {ﬂ/x"lf'm_m.. cle,pemaqom_o,
- (}\Q(\(,@.-. Ty c’e)pemA.Dn}*, 'HﬂA 4o el oHen ammr\ﬂe_gk Aoy
1,:(9,,_4,3199 ,72,::(3,*9;9_,9,) ';‘3:(1/3/”/"{—)

— (34,2
gb\‘.,., (rven M 4 = (2 -4, %, Q’) qg_.:(‘gf‘ <, 2/ 2) 1s ( 34, >.

—

Lol- fey A 4 Ky Ay -t ¥q g = 0

U o :—6«
‘L"(Q"/ -, 3, 9*) ~+}L2,(%,‘*§;9—,‘2r) *K_g(‘/g, , )

\
- 9}{‘ ,'260/0,0/%
( K 48K K v, ~Ckp +3¥ 0 2K kg A+ HK, ok, + 2o F 1)
9‘ ) Q. &/ Ll P

Fquading C’M?St’s]')orvsw\ﬂ cempovxav\”‘S,
9 kg 40kg 11
—¥y ~S¥Fe +akqg=0 e (D
qp +2ky +4113 =0

gl 4 B
=

=0 . \
2y + 2Fe "59"3 © 1 qrene. oxe Heand

! f-—O t—ﬂa\"‘)v\j,
“Tlo. ook s o];(lct;\p,, 9354-6..#\@ s AR i 2 un

- ]

o 3 Rs 0
Where A=), ¢ 3 nE Vg oF f)
5 ¢ 9 v °
e % % \ _
o 3 )

f\j w AU\CQ Mo mco\“?fhk A f(:’ro ec.hlrm Fsn Bj GPP\‘thj ela.meq
& BC .

- bogy voW oywxﬁow} oy

N 7 — ¥y
p, —> 2%z AR, Py — oRq— 2R, Ropy —F A

b

o 2 )

\
O -~} "T'-

L

o !
8 M |

—n

Sl



e % 1
O O o
0 O O

L

Whidh 76 10 echeolon HoE™
\}a.\ﬁv\a_ i AL

PMy=2 — Nﬁsrﬂs’ non Zeyor ol 059/ let b (;“,@U\i

P(A)y =242 (r\\o-oL’ umawaww)

ke, 0D el colutons {onrivia))

MVG. o

Gt ko given 5 ¢lewn
L L Cohubion .

o e n-¥F 27 =}

To debegmine iy we hewe

4o aggign an anbrivady Jokne A NF =227

vasiable g e FeraIINg  O%L A@Jpeml\‘rxg tUpen Hom .
oy -0 equive ond w7 cquoion e ARE0 i,
| Te 2 V1° Mo
¥
p -~ 7 _ 1 °
o o 0 Ko
| O o 0) ¥3 \C’

’ g 4Ky =D oy ¥g¥a T O
Ct‘kdO&(l Kg - 'ﬂ'f
- ,,"\;, \dé’» = \ég = [:—
. ¥y —au,~¥a _ -3b-kE
} i e
i = -k

Kj:-‘—-—?l:‘*‘ﬁ-gf—”l'_ K—g_w

Pall
Since. k., Ko ¥y A ol all zeso, He geckust ail L. 0,

e bhowve Ky A Vg Ay A KT =0
—or %, + e S LNt
9-‘7(, = (Xg,"]’ 73 .



A= (11,-) e = (20%5) Ty = (2, ~U4) « Th dependent  Hivd e

selodion  bebeen Heow .

So\f“: Given thed— A= (LT L PR ) Ay =(% A,4)

9, ¢) +143(1/4/”) =0

¥ +Gl¢9..'*’”“$) = (O’D’D)

ek ¥y +Fe

m(bya)&ﬁd%

(K 4okg 2K, ¥ APFe ¥,

E‘q{w;l—lyﬂ LosTES ponAir\ﬂ c@mpowﬁv\h

— (D

inkD ocbelon foem by aPP“j'\'\ﬂ

4 oW Opeﬁaﬁwﬁ. o«\\rj,
PQ..“"*) Po ""Ql y
1 o 2
~lo ] -3
6 = b
g —D Pa ~ 1P

1 Q. 9.

e..\ e f\\:'m
o —>Ra P

<l o =3
O D 2.7}

—sdkick is in echelon basm




f(pY= 3 = Nowde ren Zedo o A lost— e.atui\;ahy&' 4o A

~—

V=4 o= NO. d@r unnow?l
pove Aiol solution (Zer

'Ifgf:?)

£ (A

Coted e given $Y e
vy T0 Ko =D

o §a\u‘1-f o-(\)

bost one \if\a_as{.@j irdepen

‘ - Ner
<inco. Y»'—;]\LQ,} Kaq 0\5‘;& ol zeso, 4o HAQ'{}



Liﬁé’/ﬂikj }(}Ap,f)emﬁ{ﬂﬁtg Q .....

) Eramine Hvy lircad. de_.pe.r\A.o nee AHe. gystken - ve ctTES (1,2, ~,0),
(L340 2) (4,2,1,6), (6,1,0,1) and ik do.pendend, drind e goladton.

Ang ‘- 'L-'tf\O.m%Eij inde. pe,«\cﬁﬂ.;&'

pelraean e
5‘*)f Examme.  nheHes. -{rpllowmj Ve one. ‘IT\QMDJ inde. p@miav{’FU‘o’ A@_P@.n
-*Glef\a' Ay = (‘2—; 2, I) '1@_,‘:-‘0; ?:;) = (t;g“ 2’)
| Ay - L r\ea&lﬁj inA(bPex\AﬂrJ' '
Hincosly néeipemlc.v& (s depen

D Examice. whethor Lollowomg veckess  are.
fa\@v\’f“ gz (3L ) A= (20 0,~1) Aq = (H21)
LS Y Lineax.fj

"'?) Examve  whothes
~dort A= (LY Ny 4= (2% -5)

mc\e/pencbﬁ“

PP . 1) pé‘mo\ﬂ nee.

inAe,.pemﬁfz.m .

Lollooing Neeks e hiraasly i ndo pendedas depen
Yo = (2L i)

e L ineasly

';j Eqamnme. s | s independence th o Following vecksy,
Ik dependond, find e seledion =0, Ap= (1)
Angt- Hincasly dep
pendente ¥ inde-pen
Hind e soledion betwero How |

A= (2 5 M 1) 4

beFueon o, 9y

UAQ{&“ ‘71"\'”'7&*“73

= (%, 0, 9",)
6) Ervamnne g \lo at- ae. dence 0}" pllow Y\J

Neckrwys . Tk A@penéogé‘
RN ) do= (LB 1)

B SN Lincanly Aépeﬂf"“- y

”) Show Hhrod™ e veeksrs w4y = (V4%
AepeMed‘ Hente .{ﬁwb

"(?u"/"”i) do= (2

'X, "'l'?Q - (?_3 .
) Yo ={2% 5% Lf,*") An,
e 'IYG}@LH(N\ Hf\ f"ﬂpo\ﬁ Mt’”if:jgfﬂg

=(-1,%, 59

e hmmﬁ

‘3) shipw et Mo veckss %
}Mj A(”PQM\ADV\%“ Hence -};‘lno\ Hee m\o&ﬂc‘(\ Blﬂ

g, —3) dg=(0 1) ake,

im’ gy, = 2y






veckrs Space. .

-opeﬁmﬁoﬂs {w ey aa\Aa‘Hm ard SCala%._

el v be. @ St oon vhidh Fwo
e Cotishied

rﬂu\'Hp?f toHon) are. detired. TH e Loted onlows

ceadass ¢ and O, eV o called

Fof eveyy UV, W in ¥ and
eals \lﬂ)

@ veckvs space (oves- Mo ¥
;. (0 Additon .
(@ uav is a veekos in Y (e
= yAu [ cornmutative po perty okrm\cl.‘-Hon)
(O () Aw = UE (v (Associae pwpesty o o\AJ#Hoq)
(4 There ic a weso Neckts O in v Suththad” b evesy w in Y.
we have (U0 =Y [ Additive iAanl'j)
(&) Fus evesy U in v, Hese ic a Neckws inV deasted by —u
; cudbdbol ua (19) 7O (A dditive inwvesse )
) glos rmliesten

(2) cu i In N (closuse. un

(DEQMBMH\M p’zsopeﬁi‘:j o)y-- craloy muH—i,)
b ccalos i)

peuie Undes ac!dil:im)

\b) UtV

doy ccolos e Hiplt c@ﬁon)

(b) ltv) = UV

(c) (c_.+(_5)u = Cu+ A
[CA)"‘ ( Agsocrattve. o

(Disdabutive propesty
{A) G’M"‘) = pes-hy b cealas. mq\—H)
(&) 1wy =u C§Caw tdeabily  pwo y)e,ovl:g)

Y The seb P ob- seo) numbess B is &/ veclkuvs gpate. oves B

EY A
al) mfA@;eJ posLs k- ?5@\) numbets fs a veetvy

;i () Tho seb et -

gpace ovNer M.
(D The seb i@ o all adesed n-Huples d— seal numessi® o veekst

space ovey IP-

i



(W) The seb Mg Meo,a b all wyn wadnias, with weal enlw
4 e. @ 4

14 @ veckT¥ space. oNet 2.
gonl valued continuoud [ dikbereat abole. % irkegiable)

Junetions Jebired o e cloced irhesval [a,b} is a yeal vedkrs

o ond QC;L\OUL. mu\fﬁp'l‘cd-fon A@-!yi’r\o;icg

15) T seb Y o all

space Wik the  veckus addib

‘\5‘0”pr ;
gy = FDFI

[V-‘P‘)fﬂ) = K—-‘F‘f"ﬂ) , fus al) -P—;ﬂ(—\f O«nfl kee
pace. and S =h ViV, M- -Vﬁ} is a

Basis .7 gL N is ony vects
called a baste dg V - e,

_j cet e toss ,’n.\l, Aoy § 15
:—h\lowmﬂ oo Conditions hold .
DI \imﬂj ir\AQ,pG.N\Q-t’C}_’.

NORE Spens L IV



COMPLEA PIATRICES

e

£ onjungade. ok o Maba
e mnadEL A are ?fe.placa_(\ by ~Heeil conjugadt.

T He clomentz

conpleres Ao e wonibing et is detined as He Lonjudode. o

He given wod % . T 08 Jonoted by A
. 4 Saal 4 §ea
Fq Al A =
gy e —g gy AT
T 2+m A T
A= , = , ;
- St TSNS
] [ bt 7 4y b

L

3
3
i
*

Nt - T A and 7 be

Whowe ¥ i éompla_t numbes.
Tle. g onspose & Ao Lon|ngadt o Cquato NPWR % S

e e S e T
Ik A a1 and ibs conjugsde B8R
sanspor b A is (A

cean Aot (B
4 i¢ sawe o3 e Lon]ng

) WA = ®A

e a Squoil ot Hon Heo.

T Can he. aasi\j :—{;\'?) re Mo Hwarippie ok the
e ob it

o o squere ot

Fsons po3& -
'TLe,'f"D’CAMPDSeA Conjuc]a:l'ﬂ- ok A {8 Jenoted E»j Ae '
Eq7- AT § 4—'—1’—'}; — - A{—wf@f ,-—T,# — -1
: A= AB':(A) -
a-i 4] ] P B




ﬂo\:ﬂ. e ,TL" -AS O\V\A P;B 1;& He "}“a'o‘njpc.Se;Q Csvxju&ﬂad-g 5117 A ard 3

Hegmiban Matmr

A Squate medwin A

:’be_.g]')ec_.H\lG}j Hen (1) [4‘\8)9 - A

]
W pEn) - Lt
> - iLwA‘ phore is a (mnpb'x ﬁuvfgl

pi (ep)
w) AF)) 2

t | ' . "”T—-
o said +o ke hewnitian = A fe(A)=A

CE9- AT s % 5 = & 2"7"*"
gt L o+l 1 .

— a

9 - A B S g —uti | Ty ISR RN
TS T = A7l b 53]
94241 cny €] :L*-m‘ ¢—3f g
| [0 -
. (K)T: f-2] D s} [ = A

‘\\D’lfe‘”[f) Theo olowmand Jd e {ﬂfmdpab di

E

]“) A PeamibHan o ode,g

944 S8 &
LA 1 heswidlan
‘*aﬂoml o a hamitian
rnorlm1 musk  be '?fea—\
Ae -He\c\ P st number i f\o—l‘,r\l\.\ﬂ

but a ol Sjmme+‘a’\¢ rm‘}'lﬂ’k



evew Hesmilian Medwn

: _“._'____,,_..w—-—"'_""_-—

:. A Squsse e A 1S cald o be clars hoawnitian = L=

——

Eq.- A= o 9-%v| p LA
- < Ar: L4
— g ] —g4a] -l
8 o |0 -2 4%
A= (A) -
9+ %l —
P O 9 — B
—g~%) !
P\B e ~A
A s Sk hegmitian
Eq - A= iy o0 0 A 6 0
o 0 A=l o o -l
O { O o ~ 0
6 T _ {7V 0 0
s LA) “lo o
R
b 0
o 4 0
«F\B = —A

A 1s waeo beannitan,

NDJ‘ﬂ - The elowends o e me\ftpa& clecml A a sked heamy
- o Han wobdit wnust be. puiely imagiaaty @8 Zesd -
13(”) A ckens feamiBian N\a‘:‘f’lf\l ove,q_,FkL@_ {;—13,\'} dy -{CA ﬂumb@g i

- nothing bl & seal  Skew Sj'nr\me:H'\c:. ot AR




o Tia Ve A
B
BNCOERO 3 i
e et
e A o
AP\B = T
_ A U uniteyy wod
;. Note * - A uniteay Wt L ovel- Ao -He,ﬁ - seal ambess 1S
?m-Hr\mﬂ bul- A Seah Em%oﬁoﬂﬁl rodaih
Rropestries [—
) T A S hermibion —Hen 1A s sked begmiian .
\ip T A o ckew hesmiHan Hhen 1A is hegmition |
Han of skews NAMiHG.fI acwm;hvxﬂ %

:(fii) The watn i dPap 1s heam)

hegmiHon o Skew hoam TGN -

A S
;U\i) The. Bongpose ok unitesy odan 15 wnftady

Q\/) The invetse ol unit=sy mMalt¥ %
unfttuhy woctonces 1S uﬂ;‘}ng;j

i) Tee product o~ wo
Fody TN 4S5 o unit- medulug

Vi) The debesminant ok~ uni



KL
=5

Pooperties o Complet wmobwicey | —

Theosem ~ Tk A s a Weimibian then (A s skew Hegmi bHon

woor L
_Pj Lo A be a Hermibion mabzit o ot A=A

Now  inf = 1A S e )
:‘E—’DP\S
oA =4)
(,A)S = 1A

=> A j¢ A Skew Herrm bian ned ok

—

‘L - [~y
"E"ﬂ‘ T A= | S‘] Hon prove Hed A jg Hermibien and A IS

[43) 1

ke Hegmitian -

. ~3
S Given AT S
f42) 7

L

A - 4- B
—25 1

T - Yy
AB - ;\ — 4" l a ~ A
[+31

A i Heanibian

, 4 -3
A —
2

n = 4y =143
—t -3 —i
T A _a_t Y \
(IA) - 4—1 9 }. S A-i -+
Tt - (-8 1
T . ,
(-g Pq) ={ P\)O - —1A

A s Skew Hermibtar



csery - TE A fo o skew HeimilHon tlon TA s HemiHan

eagtarn -

prock - ek A be o cKew HeombHan wedzit So that PR
UA)@*: T
= (=DM
= A
(AP = i
Ak Hepmibian mdTA

B9 T¥ AT [3‘ ‘ 9”‘“J Her prove Hod A is skew Hagmibion wadait .
‘ ~94} i |

A b Hemibian modt
‘ e 941
cpl- Given Hed AT { }

~gai




d‘ DAg s Hemilbion o8 skew Heomition accos-
- 0ing sy A s Hamiben of ghewo Hewmnition , |

P L
;@_‘?5 Ny Ler A be Hepibion modnt Sp thad A=A

Now LBB A 1%)@ = g9 LK&JQ

(ap)h = Ak
| .y PAg is a Heamiban mdWX
D Let- A be o skew Heemibion ot So bhat A
(# A o = @A ()"
. PRE

= 2 AL
B

L (Papf = —BAP
| s Par is Srew temitian mdwit
:_ﬂ_‘_"*’;&é’(_\ = TJhe bBongpose A unibety mad AL i unibady
@’ et A be the unlbaly wed L So Hal PV AP A
Now (AAB)TS I = (A&A)r'u ( Taking Tgangpose )

CPP)T AT - 95 < Aq_(f@’r

= A I unibaty mad T3
P’UUV& L‘i\ﬂé’_ A — t e | "‘i’”: B Mﬂ‘ a_j_"(j:) T r
p [l s vy it £ ol orkety

ot



i
e o] Vo
e )= 0]
( F)GAT = 1
A is  unibesy

Theowemn (- The invetse b= unibaty maknt

E@Ejﬁ Lev- A be unitewy matmt So tHod Al =T = LA
Vo (e f\)"{ (Taking invelse )

.._1 —
Now  (afP) = T $
T = U’J) U_\B/\

.
(p0) (A) =
AP A =T A R
A is unibeay mdTin,
Hen poove Hat A and A ase unitasy  rodsicog

s L
Ej'ﬁ I+ A= \ﬂ 'J'li
- =i =L
TE e
. S
s Given  Heod A= |T2 VT
: i ':_.'._
T vVt o
. i |
_ L = G S BT S
JL Uo



. AP\@:: T
A1 uﬂil,—aiﬁ
= =t - —
| Al = )
-"”Iq: b CA
Fad
AN
51:__ T ﬂ?}
iR
7z VI
f -1 i
N
=L L
2. Vvt
—T 3] [ i
R <l -
) =-@= - |7 7"
i L
ST Je
00 S | U
L‘ D= Vi JE JL Jo - f 0
JF ARSI | L= 1o
\.r‘?-—— ‘oﬁ“. _‘-@: JE’

(ﬁ)ﬁffli I.
LA s unitay
M = The PWAMC{:" ot o unitary matzces s unitoey
E,E‘E.k” Lol A ord B be bwo  unitedy nobEices
= a1 = 0A and BP=1 = ep
WNe prove Hatr AR IS unibody.
Corcides  (agfpe) = (€0 PNAE)
= DAPE
= o1
=@ =L

npcag) =1
—3 AR IS uﬂﬂ_—o-?j

Heaw il A '
'E’, and B ase unileifyy Hhon AB IS algo unit'n.ﬂj



Siotlashy (ap) (ARIE = (AR)(8BAO)
= alee®A
= arab
b pfﬁ‘g =T .
e (ARl = ePrre) =1
AR 1s o unibesy wad 217

P bt : _ S
[ Rl | . -
v | ! ; } ! L4
Sl &\!\}(-_’,{\ LM = \,@ - ZR= 7 - v-J.
M f R
ABE — =
ﬁ _'__f —1 ',_.; -
o At +l+?-i] e FEY fi
AE = T SR 5 At 6 g T
L .
L

.

"9 )
vb ?.+

0_ R I R
(A0 = (Ae) Al HJ

o | g i et )
aefes) - JE{ | 2+J[*’ g’"’}]

(ref (pg) = L
AR s unibiy



- The debesmirant s a uniboly mobmt g o uni- odulus
A be unibesy  Sobhed ARTET

=  |aAf) = |2
WAl 1Al = 14

Theosem
Fovok .~ Let
" aB) = 1ALl
=3
= @A
= WA =2 [_ iB) = l&T]j
2

= a4

== 1A i ok unit odulu

Henco Yl A i untoey  Hen 1Al i b unit-modulu

_4 L .
By - IF A= {r"" VL |, then prove dhod= 1AL IS ol Lt moduld
L =
Ji J¢
oA

: . ]
SV Qiven bha¥ AT | T2 VR

— i -1

i V1
L L
IP\\: Jio V& | o —l . = -l
i =L Lo
FORL
| A s -
A i unitaly wnd ibs  debeminant is okum’kmno‘ultg
" C s el .
Ef.- Prove Hud e debeaminant™ d— A% J"[H‘ | ] fs ol vnit modulus
P

sol  Given tlat Ac o ey
Z lay A

Vel

W=\ 5 e

o

Q. 7

503
|J-}\:.:—,

A s un'nb-u?j am\ e detesminand s o unik madulu{’






Fheosem = Evely Squae modwit IS uniquely  expre csed ou He sum
o Heamibion ond  Skew treamitian madrices
Porgk = let A be a $uate wadut

Congides. A= L(A+A9)+L(A Aﬁ)
e P (AP s L (a0

A = Pr &
: R s
e A Mot P i Heemition ond B 18 Skew Hegmitfan ces
P i?j(m-;ﬂ@)
b
o P tarA] = e
&
= -};[_A —t—(_A)]
6
= %E(A +A)
PP p

2 Pis Peamibon madwit
& = Jg(x-\,r/-\ﬁ)
%,
Qf}‘: F(A«—A‘@]

=L (A A0

,L(Ae‘ (A))

S 8Hs skew Bomiban mal
el Gan e efxpﬁse,%et:) as e sum - Hreemitian O[y\cl




Then we hoae to Pl P= 2 and B
pe i (pnd)
-- &
2, +(F3+S)J
-2
- e+ (254 Eﬂ
= 4y [Rs ve—s] =L (2P)
p=F
a= L (A-r9)
B
- 3 [ea9- ()
- 4 [+~ (0]
o +9—{p—
- 4 (r9-(25)
= e
& =5
p= R ond B =S
Benw Ao vepsieotadten 15 unigul-
() Eapsess the wadoit A< '.‘ L-31 A o He sun dra e ik )
b+ 0 4-g
and @ Skew Hresmiton vudwices.

A 2 Ay
| A aac!
SD\‘.. ﬁ;\/‘@(\ k‘t\af A< f A | ¢i,+g‘,
; b1 0 A,PQ‘]
—i - g

— a4y 4-Si

A= " '
i 0 4451
i g4+i i

- br’i 1

A 1B = |ua b o



Hegmitden peak db He wedmt A e = %(&H@)

Caa®) e AT e aast| e b
p= b (Arrl) = ? SRR P :
E'i’l 0 AT -4 34 o 21
- 2 2 aoci aksi 2
0 B~ A 4bi
P= ¢ lgrai o0 b -4
Thiy jg o Hegmibon res A
T ees wwsT] e~
afL[ﬁﬂAﬁ)f g L+ O a-si |7 24+3 D H\,
—r2- e a-si o 4tsi E
2.1 — -2 ka4
& — A i N
g |4~ 0 9 b
i) —9 b 94
Ty s a  Skew frepmibion rnad w3
"L_-HO %’rq—i A-tbi 9] —A A 4A
P+ & = - graf 0 L—a5 1172 |a-g] 0 2-bi
N (91 461 gl
N ITEC L g—oi
:-g_i A2t Aq0i
r; 9 —~%3 '4-4-‘5‘;‘
T o 45 =A
(-1 2 9 4}
_ A= P8 plhese P e trambiod ard 8 i¢ ckew Heumban |







9 N ,
| wve. Halk evesy  Hepmitian Wod At Can be wWwmlen ay PriR whew 0o

: %Gﬁ\} Sjmwﬁwc W\Dl!‘"ﬁe\'i GW\A B ois o “D'Q__cx.‘k S'NM Sjmme}—ra'{ W\oﬁh“’f\’i ) 9

Sl el A be o Hegmition okt
Aa = A
v 4 (A-BR) = Pai &
Al (A+ﬁ)-+n an‘( ) i &

Whoe  p =L (AR and &= ,_};T[A—E) ane gl e neos |

. [ (A+ ?&)]T oL A0 7\]7
= ‘“\E HEJTA- E‘]T = “jz“_ U_VU&)T JT -1-@3\ )T}
o -32—_ (ﬁ ‘t‘P?) = j{, (’E‘“" A)

P = f
Hemee P is A Bead Symmebsic wod

Ao, @ - [T%(AWK)T" . L (-3)
1
= L =)' ET =k [[Lajf]i (:&)"‘]

-y *L‘ FEFAO] = -—l—— (73"&)
L 2.4

T
& = — &,

, MWente. & iﬁ:wﬁepj ¢¥-er0 Sjmme}fvic A a1t G

w every Heamidian madl Canbe wmBen ai Pl whae P s o

‘5@;&\ Q\jmme,lr'v'sc, watk A ond & 18 A eal  Sk-ew 5‘;1““"“'6}_?;‘4 I



EApsess e Heomitan wadsit A< |1

i 6 -y O Pt 18 whese Pis o
PR T

4 . '1
$e o S\Jmmehﬁc b and B iS A geod  S¥e0 S‘\jmm@hﬂf. )

ol Given R S L bl
! o g9
£ erdt o
- ‘ -
Ayl L |
| o] L4723
l-‘r; g % g
Ae L) 4t b AR) = e
29
A . A-_ﬁ)
e pe 4 laem) el
oy ! —l A . -1
" = A = L , ; i '
LQl’.' P — '}E( +F\> Q. ’ o 9 2l ‘_i . 24
i 4% 2 1+ g3 &
p =L
Lo o417 jo o £
i bt } i §—t
_ EY L 1 \ } |
. izj: (A A) Tog { O R R . 0 g4
\-iedsi o ® 11 2-3 2
o -2y 1l T -1
g = - o
AR A e il E v b -2
-2 bi OJ - 4 0
PT-T p ; QT = —&

e taow ~Haod P i a %@A 3jmw\g)rrai(; read o1 and & o a wead skao.
S-jmv\(‘@[-“oj\(d oA

- . '
Yy o o -1 !
A = P.-\-‘l & - b o 9 +‘ ]r & =%

! !
1 ¢ € -t



Show thak evesy $94sie medd Can be unigely expresed as Pai@

Where P oand & ewe tesmibon  wanes | ol

§ i ! — ) - F '& +

by heat. P;Jzkmhe_) oo Q\.:,Zh(APA)
0
A S R

:42— LA6+A)7’ P

Por

Bence , P is o Heumibion med R

P - Hﬁ LF\HHQ.)]Q.; ’?,Lff fAB*(ﬁB)Qj

1

— O
L [0

_ zJT A MA‘;]

QB:“&

Beate @ 15 o HeamiHon wedsh |

Thts |, every Squate. wad-dt  Canbe expresied @y P8 whee P ond 8o

BegriHon  rodn €03

Unigrasats = ol- A= Rgis  whoe R oand § are Hesmddon medwicey

b &
Ao (pris) = Pali)® = p-is R = R
S‘B L O

s e+l -i9) —p o p

i 49D} & 18 I8 .
J‘};KﬂMS)"F(P— 1 }

11

+ (A A‘Q)

ey _
-‘E_(PU—A ),ﬁ

Hent0. '6(’,?‘66‘,2.(93'\415\%“\ A= Prr& 33 Ui-’\’}‘lmﬁ



_E‘Wﬁ% He metsit A 24 ~3 g~
p s L

~ai 2ei 251 Hegmidon

53 IR TARNES: =

i — 24 -% 141 T o 2
A - . s, — -~ O \
O 2% 1= A - A T ‘
. . R S A
2 -2 g+$) ] .
P4 I~ 2 +5
Leb- P o J@ (A-J-Ae) = ”Ig_ g s I kL
) TSR F S ol I SR P 82
~% ape -6 S S R X
I ERA
-2 4t 4
Q= (AFAG) oo (fei 3 -t ~2\ o %
2 23 o g4 14U [T -3 21 39
~at 22t 25 b4y g1 248
_ te o~ {4
2i 11 b ~9 4+
EETIV.S S —lb

We ¥Ernow Hod P and B axe Heamiton oz 08

‘ 0 -3 4 Al =0 A

A - Pail - A .
o 4 4|3 67 9+
-t A 4 REVSNE FE S

i1

o5 P4 ik U\/LQU? p OW\A R oo et



Prspuve. Aot evesy  s¥exs Hesmitan modavl can be  waiten o Pt B olute.

oo
R

| P is a doa)  SHeL Sjmmehﬁc, et and B 1S o Beal Sjrfme%fcr‘\c !

SEJ Let- A he & Skew Heg mrHan oot

Aﬁ‘.:__A.
= y - = P48
e L (ArR) b g ) |

:Mlaue P — Jg(f\»-t—':‘\) and 8 = "{JLA’K) N S

: T il
T Sy
P ngpwrh)] - ‘Jg_ A A

—

¥t
-
S
~
R
gl
——d)

-4 fia] 1))
£ —"—i I; A+ f—\e}

Hente P ¢ o 5 ek ko Qtjmmé_l:“o’i(‘, n\ad‘?ﬁi.
| T AT
o - PJ(A“ﬁ)] Y

1

. w-a] - éﬂiﬁz)”‘]itﬁq

2|

Henct B 1S & “6@:»\ J’jmw}'vﬂc ot /N

Thus eney ke HeamirHan wod AR Can be. woiten 24 Pt 1R wheie.

P ic pdeal Skuu s\jwvnef‘ﬂa oM ond Bis A vesd Sjwn&?ﬁ&w%}'dﬂ



Y I Tei a4 = ,
E?l?’ﬁ'e‘-% Ao Cp-ew HegmiHan Mottt A = ) | o P R whes o

gy b D
Ael B s

P oic 6 ves) ¥eo SyrmebAC maduil and & a verd Sgmmebsi ek

s'o\‘.'_g no |9 ‘ Q"T; TR
—Q ) ) 23
j-].-i Q] O

A= —9Q -1 i —
I O
z J]-gar = ay [t ey 5
=1 1 a4y o 137 ~ai b
~ | O 4 o v 2 )
P 2 __4, O s} = 8 b 0
-2 o © .
4——] —— — }
8- L (AR &L gl noe
- 2\ 2 ~241 -1 ST Il PR 1 -}
-l %) o b4y =2 o
| 4 3 @ g U -
Y 24 —zy & = | -1 %
—94 L, © = % 0

We  Kaow ot P it a vﬁ@oj g K-ew Sjmw’-bsic vrodat cmo\ R s o

7§e_n_\ gij\-nme{‘”da\a o
io ¢ 94y )

A= PHiB " | o o of+ | T~ 2



COMPLEX MATRICES

| Defire complat matnt - Give on exanple

2 Debire Conjugadt oo wolsid . Aive an edample .

3 pebire Conjugade tsongpose o a makzit Give on example

4 Dedine Hegmibion wolsl Givea on emmp\fz.‘

c pelre Slew haumitial wabs1 Give an example

b Debine. Unitedy wabsit . Hive an exomple -

T @ T Ais Hmitich moot tlen pmowe bhod 1A 7S Skow Meemiban .
Mottt '

b T A= L S ]

9-i 1 S Shou - A is o Hegmibian et and B=iA
St €1 2 i A clew HermiHon mabwiL

£ 1 Th A is skew Hesmiton mobst Hen prove Hod 1A is Hegmibon wabaii
! R A ¢hoa Ha A 15 Skew Heomiban moadsit

A |
\b) TH i o tai
S —q-uf -9 ond B<iA is a HFewmiban wodaia

9. Erpress tho motmh A = |1+ T—:— , 7% fog He sumdsa HeemiHon
g 21 T
At kS - 9.0 vl 3L and a Skew HegwryHon L AL
: ‘ -1 l—4d b - e
Arg'- p - J?; 2" b 4* L 2 -2 -9
g1 & b Ele 4d
(a4 -1 2 ) N B

—

10 gshows Hhod- o modwin A < io GO ?] IS both o skew Hetmibion medsit ond
| o A unitody woad s

0
;\b) vetiby Ahod He madwit Az L [H ”M'i] 1S & unitely wedmt .

;
-

H(a) show Hod e madmn As [a+fc ""b‘H‘JJ is unitedy 1 oy b d=
baid  a-ic

) Ik AT F”” 3 'h'*g'}] cho +hod AR 15 a Hegmibon amadTi
| - 0 -2l



lo Tf A= {O H_%] chows Hat Bz (1-m)(1+A] Is o unibesy madrin )

“J+9f  ©
| : ~ N 4 17
12 Eind e Eigen valves ond  Bigen veckost o the madwit A= a7
I

“1 4733 t—13
O A N P I S e

21 T
W Find He Figen voles ond  Eigen vectoss & He wedziX A= 9] o]

AN~ A= i 1o :
M- A= Tdiod, : FJ@ 55

1 Pnd He Efqen volus and Eigen vecktss oy Heoo mad L AT - =L
' | VL VT

| )
1
t — Yo —
R B l i‘-—‘rﬁ\ » E ’mfﬁ.‘



MODULE -1l

EIGEN VALUES
AND
EIGEN VECTORS

Scanned with CarmScanner



—

ETGEN YALVES AND ELGEN VECTORS .

| Lob Al A Qe - - Ay IR
A= R
; A2y Qoo Agg- --den | be A Squate wadwnl . et k= flx; e’ ;
any ang Gna - - QN :
An |

 Column NeekrE . Congides o equadton Ax= 2n —D - Whese A s a.
Scalat - TE T is o unle wobwit s osder n Hon e equatfon © Gnbe
waHen o8 Ar=2TX.

| ARXR—-NTX =0
| (A2D X% =0 —&

| T2 bt e guaion gepresents he pollowing Sydem o n homode-

~neows eguaons In n unkOLNS .

Gy =M% + Qe de+- - - + Anln =0

Agy A +(Gge ) Kok - +CAIn =0

Qe 1) + Aag 79_-{-@33 -—“}) Ig+- - 0z I =0 \@
am M +oang T + - - - - +@nn"'>9?n"30

Hene Mo Co ebficlent mod st o Ahis Sydem s A-RT

l e now —thad The necessody ond  Subt-icient= condiHon +08 He syetem)
| We

(@ posseses o VON 2EAD goluHon 185 Had- He Co elt-1clent ma-sit A—rT

jo cingdad l-e | ANT] =0

and I be o AL o osdern Then Heo et A-nT .l',S calle)
VA

LhosackesisHc md it Whese A s a tondhant .

Scanned with CamScanner



Crosactesistc Polynomial | —

| The. delez mivant— ol e wadst A-XT 1S called
\

- Y\orﬂfa,l. A 017 Aegl'afeﬂ.f\.

chosactesidHe p el

] chosoctest sHe quaﬂ'fo/\ ~

B o SqmMale modil A, he equagion |A-XT| =D t¢ called e chagg.

+ clestsHe equadion

Elgen V"‘\“Q/g. = The ks ol dhe chasackesichc equodton ate ¢alled

Mo thanactetisbic values s wdks os Elqen values o Latent wooks
| .
o prper valuaes oy He squasc medaiL

Note ' = The seb of He Etgen alues o A ts called tHhe gpee
I ¢ on eigen Jalue o the squase et it A

sum o A

Elgen vectost ' — 1} X
g gingulas . Thesetrase .

Hon deb (A-DT) = e Tre madain A-RE
I - Y =D
Hese exisks a non 3eo veekos x Such —Hwod- A )Q .
| en vectos oF chrogactesisHe Veckss o A Cosm-

o AR= AR

:1"5 Sald o be e €lq

;gPande 4p —he eldgen

caid v be chosa
Smdr\-l'w— AR rA
Noke © = An Eigen volue ¢l a squase mod it A Can ke Zegg

——

Bub a Zeso Neckus con vob be an Eiden Veckss o A

Scanned with CamScanner



f. P—aopew—'u% cﬂr Eiﬁen Values ond Eigen veckoss [

" . L'D
D Tle sun dr e Figen volug d a gquare modsix is equal
ke bsace d He maHR
_ +
e Th N, ra e Flgen wluay d= B Hon FIlH)I= L e
i — 943+5 =10
b 1k 2,3, § oo FEigen waluay 4 A Hen H5(A)

A Aen H(@):O'—H
oL (S e,qfw:.l

O
— =0 ;

Wy I O |, -l are Eigen voluas -

2) The prmo\uckolp- He. Eigen wolugy e SQURE
bo iks 'A&L—wﬂiMn']:*,

2’

|.&. I'B' >\'|f ) ", IA’: D.o.l L

— . 3.5)=-15"

080 Efqen valuas -
Hon 1A=

F.-l) Ik 0,0,

i A
R S A Eigen values ok

' A IS Singu
Noke :-D Tt ore A He Elgen volweg o A 15 T30 “+en &

o & i 2ot Hen Als ren Singu
i) T all +he Egen wolwg d A e NP

_\ag W:"‘U';‘i )
2 I A s eigen
Hen N s on elgen Ve

Eﬂ i ,Ik' ""if lf 9 ol

,wlr'»ﬂ 4o He eigen veolvt X

\M‘u\a ok A CosTespe - oy e elqen veekuf K

e de A Lovvespord

g l
Eflgen \Jo\leJ - A Aen Elpo WS b

\ 1, g .
K ose f")g" 15 "‘:i‘uj d:is Lossesponding Ao Abe €lgel jjx
@ e ‘; iﬂmanmﬂ:;cn value ok‘ kA &W%P“‘A"Aj sy A 3
,H—aﬁw\‘x'ﬁwm Ll wen Eexs Scados ek
é\f& T 9, 3 o Elﬂex\\fa\uﬂédf't\’w g
{E‘jf’—l"k L, % g}bza’qu'

1A ol

Scanned with CamScanner



S') TL % is an eigen walue. cls—a non _Gu/\ﬂu'o.a— et A CoWE;PO

- A
4 nAmﬂ 4o He elgen veekd X, Hen X' s an elqen value

v K.
Lorrespording dp Mo igen Ve y
! " valuey v & Hen 4
,.’r [ ..-!-— &AA

1
| am] g |-e ; T2 32

eﬂuO.\uQJJlr‘

etz A GeTesen
e \M‘Wl df"”"@

on valwe d-a non singular

|~ k. an eiq
6) Th X + e AL an

— dieg e elgen veetvs

s %
vet
gt oA Losespeedng o Fhe e

g A Hen efgen values d-

qu,_ I_L__ |, %, e ohre e,fﬁe;\ "\/ﬂ\ . e 'S, 3, g
A A ane guven by ‘L%L: L?:}Hg} =
J
. )%= ’;]. ;
L Lo et il Han A e
on

a)| g N Is an edden value

an elgen valve - \ . A;MM
Amongulad-
%) '—ﬂﬂ/ ﬁlﬂm V'L?!\U‘QJ 4,—*0? ) V\ﬁ

&\MJU’MW}%&‘ E &1‘9}'&')\1-—3.

A=
iEﬂ:" AN Elﬁeﬁ '\}0\\‘*9/5 LJL’"

ond
! ‘ lcen veekrse Costesporoty
| Lole medsit, e &Y
4)’ Fo5 o Fes) S4ONE

b dwo distiher & T T et
fE{]“%.rfnbalJ - - 3] %= [ § 1) ore et

yeal
rq b alskmat g 900 values ok
s Aty 32 ase pairwise af—lLojm«'

veckvts 0‘15’ Co TK%PDV‘J

55m mebsC okt

Scanned with CamScanner



\o): Tk X & an l‘EIqe,(\ ve vy Ay— a mado1 A, Hon X Can ok |
' wﬁ@gw +o  wwse AHhon one eicje,(\ value de- A

| J4p disHaclk eigen values

”) The Eigen veckrss COW&WM

ek are lir\a,aiaij Enc\e,pemlwl—.

d— o

W');;ﬂr % and Fo oase o El

4 oo SOME elgen valuwe
whore 141, ¥ e osh
4y He Some
épﬁaﬁpmw\j eigen \/a\u.@g‘
A ord 153 Fsavgposc A have Ho same &9

1) A squail rra

eflﬁc,n \Ja\me; -

' on
R L ﬂons\'-ﬁm’B is )80

A Hon elgen valuey A ose 23,
Fq.- I £,3 &

M) T X 1 an eiqen Vv

ot A Hopn AT o an eijen

Di\ua o P'/(‘A-'Y:‘j d e é’-!lﬁ&f\ ekt %

ea) ;
hogmilHan etk coe T

\ar g O uniEe odin Lose absolde value 1.
The. Efgen Jalves

Scanned with CamScanner



| NMHA& P"’“‘&JW ko tnd Eigen Volugy | —

a, 9z 93
Ll A=
Qqy) 9z Qpq

Qg) Oge Qdsz

. ¢ ...-)\I' -0
stepl) i~ The chogackeriskHe equation ok Ads |A
T AP
T

%—'94/\%'{;99)"’% =0 —— O

- ive +v(A
HN}"‘D— S = Sum o}y Ho_ P"mr\dpa.l o‘faﬂuml eJ-QXY\U\B CJ)'A €

i
i
|
|
|
I

! 91 = ay -+t qQL+ 6133 . L_

I . ! ! EJ_GJY‘Qde 4] A
| g, = Sumd d e minoss ok anapa“\ A:aﬂam.\

-‘ o

'E a; A

; s, = \ Aoy G214 + Ay O‘I_B ik ; 1

l dre 032 Gy Qo5 Apy Aot

SS — debA -

steplii) - Find S, %2 ard S,

sapstibude He Jolves = 6,52 and & In O

skep i) 1~ 5 v qp Figen e 5y, hg 0 Dy

ol Ao ean -

Scanned with CamScanner



]I{r A= 3 -l l/l
A &
;-3

- N
(0) Vewlby 4ot VA o aoets  ond Hi(A) = Nt At NS
.Eﬂ{,{»{,p_—lg,-o“owl'ﬂﬂ W."J‘Zf{ﬁégg

tqen Values
“9) mﬂﬁi Mo e-"ﬂ =l {-f)f\ C") &*‘9-/:\+T l

[iv) A A

9
(D A (i ||) A
(vit)) A-=T o

ol -l  Given Aot AT (4§ -
p -1 3

s |A-x2l=D

g 1|

IO N
TN

The chorackesisHe EOLuo:HDﬂ o A

1. e .

| —|

=D
\ X TP ok

M -dl,— A= 24543 <
onaxl ELQM JG‘A

S ) nl (_3\(1 1
)
— Suwm dr fHAl mmmﬁ; fﬂf‘ P’B’)f\()"\gj Afaﬂ

~I
) Pl
::\_l}\—[-\";‘f‘FIg

s-) +@-Y (15-1)

Sy

—
I

Ly = b
Tha dfm,ackalsHL eq

. _abL <D
uaHon A=A ts i, ')\.—H% 4k A—3b

e 2,56 -

| s (R = £ 3tb = 1)

Scanned with CamScanner



(D10
(i)
(i)
(W
(W

)
Lq::) E{ﬁen \)&\V@-}

Elgen values
Eigen valuay
Figen valves
Figen valuey
Figen valuey

Figen \la\V\ﬂ:?

(iR Eigen valvy

d—A = X

g A =

'-—'_"'> / Z’;L
—_D !gxé
|

I
s & T

9
_.-—--> 9’2; ‘f—} G
wS. MR =2
- (13 L4

Scanned with CamScanner



L r—

T e y

; Sle % [ID o §0\'\}(j Ho_ Wdﬂls

Wogking pucedwe bo dind Figen valus ond  Figen veebss .

ay Az Ay
Heb A=

ay Qg appj'

4s) Ase 435

p-3E| =0
slepli) i~ The choractesisHe eqwﬁm A A IS |

0
o, G 5

QQ,,} af)_g_'-} &25

Whae ¢ = 5 (A) N | g
¢ = U J)y.J—Lo. mniness d— P‘?J‘nf\m")aj a\.mjonaJ eJ.LmUd-'S
L E

Sq = lPr]‘

be eqn-( , we gk F19en valves

— e ——

Mo - F \
" / >L aﬂ; i i=igen Valwe

| Ji n Elgen vecks Cﬂﬁ“]”""‘&“ﬂ 3

N, we solve hovnog ercouy 957N
. s> 9 4 M) o
T | =
y-eo Agj e = a 94 O
M| 7> o

An) Any Arq

Sﬂﬂl‘aﬂ/\j we  Ccan ‘]J'V‘A gjm@ ‘

hovwnogeneos
e he, NE so\w\j w04

Scanned with CamScanner



-...>i

S T

!

Detesming He chogatkesistc  wsooks ond He cloracterislHe veckwss db-

Mo mdih A= T 19_ 0. Also +ind choracteddstic -mb.c ond chat .
o !
o o o wvectws d— [ A D) A
] - 9 I 5
fiven Had— A e
o o ¢
Lot % be Hhe elfen valve ch— A -
The hagockesishe equaion o A IS | A-X
| l,} I| B
| a0
E A
i 0O O
i 9-») =D
i | 53 [_A\erfaaﬁ rulbplicity
par s B A A=z 5 8
=9 9
\IQ\U'Q& CL" A ore A 2, %y
_ o ok A C»mponéng 4p He EigeD

; Now He l‘ffqeﬂ Jeekos R= [‘YL
]

i ’ X
; ‘JG\WQ )\ ore O‘g}-di-rgzl ‘)j So\r\n(\ﬁ —‘Hﬁ.ﬁ.

A0
wacjwu:g Sjs#em d][)'“ eq)

: A e
: A ?.-—7\ | 0 | @
a0 e P u,__} Sl
| 0 0 Q"?‘ 1a O

\ ' \ing. A=% S

| Elgen Je cto? Co'ﬁ’ﬁ@gfﬂff‘f!"\ﬂ 4o Eigen N A
| seg, The gysemn O Con e wotten o4
o \ ol o
0 ) 11_ o ()
0 of| 1a b
|

pihicke is 10 B I
ebb cienl w1 - Hee systend

Qo\u%dﬂ

g g Yo ¥=L
Beso Bank d- Ho Co

cottol Mo Systen hod ns= g3-2 =) Bl

\y e LI elgen Vet Lossespording o Eigen Value.

These. is 00 s

Scanned with CamScanner



To debewmire Hut We have o assign an agbitgary Value ¥
N-t =3-2 = | vadable .
Foory e abowe Sycte, e egnt ca
%Q, =0 , 7} =0
Loy Hase eqd . P8 o, 6 nok
aslaitsos
- dollowss Hhad- %y A" e p

n be wsHen &4 .

Note Hak we can rob Hind )

p;se;.e,n}- in any ob- —hese eﬂjy‘ﬁ:‘“‘o“‘ij
by Ao 1370

pente = N
A
* i " - - Elden Necrvs
A= 112—} i ? ic Mee or\\j \\Mojjj MMEAAQ i
e, 0 [ akwic oub pli city b—

> lue A=2
Lossesponding +o Ahe Elgen NalAE

w=9 15 L) |

v 4o
siaen vave d- ossespordvy

. ‘ 4
T X ¥ 2 5§ o sported

i on eigen valve

Scanned with CamScanner



Sol-

1

Find He Eiqen values ond Eigen veckwss A pw é i-J]
A\sd -HM\ QJQQn valves ond e—'\ﬁen veetvss JL— b O
1 adfp ) AT

e -
Given Head— A-Og_z]

O O -
‘ T| =D
o o A IS | A-AT]
Legickic equadion 2
The haaat e j )
1-@ B 2N 9 \=
5B —9)
= Yy=D
U,__}\)fgf\')( 2 )
:A':'."‘/ 2, -2 g
N, B
' ol N /
Elgen Valuag d- Ao rod1 % A |
1 2 -Z ' ﬂ-’l

1) g a Covesprdt
Mo Eigen veckus FTF | 4y | © o .\
- A5 onus Systen (
red Solning Heo howo9
are obral . ‘ 0 .
bt 0 92N % e \©
1) _-9."3‘ Aa i)

e e

et

e N
(V) Eiﬂen vecrvy Coﬂ%pmﬁ-“ﬂ 4p e Elgen
A A

T Systewn @ Can e wWmten o2

Nz L )

" o ¢ - 4, 0
0 | % 19_ = 0

D 0 =3||7a )

. bk o echdon O by appy g

Vch Coekb -
deteamne. e TN ey

Now wedute Hhe Co
C_zow 0pesodiont oﬁ\j,aﬂA honto
Po — 9Py — =

Scanned with CamScanner



o 2 | o
o $|ldp )= |°©
0 p 0 L 0
hich f& N e chadon F0E) | i o
OIL'“‘_H'Q’SJM L5 2

Hese He sonk cﬂ;-'»H»a_ toelk - MN‘“'D’\’I |
g =4 S s gg\w%of\.

N =9

e S gH-enn oy N ¥ | | g
z Sothad 3, | b cowﬁ%]?o"‘"\ ing +D exgen Jalue
esgen

There o only ane L
To Jeteaming i we howe 0

~5=
aggign on pabiasy valve T 0

3,_.9_ -__—\ \’&ﬂﬁ\ﬂ\.ﬂ .

Coon e above $Y

dexn, o eqns can be wthen 4

9—7;2,"_’1‘} =D s
cug =0 = 187

a
(O 5

| g, &
| Now we cadt dnd A Foown Ase equadions. !
i in any o Hase eans - - $ollows Had % fs on a4 ltsady
1, =¥, Ap =0, 15 =D

As oy Lo nd— presedt

Hente
'1] H |

= = Fi| o | wae v =0
LA 0
An, O 0

S YR ‘D’\ Vs Hee \\Nﬁ\j i'r\Aé{')ﬁ!‘A-Qd- ejﬂe“ ve kv Co’:ﬁ%,’,\y\ﬂ&"l‘j
. M F

Scanned with CamScanner



Case (i) FEigen vectws Covvespording Lo Eigen value H=2 -

—

Frs a=2, The stem D can be waten od
o 2 -1 o
0 g 2 A9 | = | 0O
0 o —HY Ar, 0
A fusm by “Pﬁﬂ‘“ﬂ

o inb echelo ’
Now seduce e Co ehb- i e BanY-th- Loekh -3

wiadisna C’“\j and  dente dabessnine

E—ow) of
- |25 +Q-V'12_.
e g K )
0 Q. '10_ - P
o 0 EES g
‘ IILAY
3 Whidh 1610 echelon e
! g e BZ

ot e syshen e
g &= | L- T §a|u,-HdY\ 4
# ponka o e 40 e

| W,\«Le, ottt Cock

5044,&5- R e
oy one Lo T &lgen veckrs Covie
:."I'ke,u. is B o on M%‘{Mﬁ da\mjﬁ‘m’ﬂ

rE2,
— =

e g we bae ko oL

; To deter

) =] \JMJG‘D'-Q ‘

| waHen o4

| Mo above Sygten, she eqnd can be. W7
Foom sed, ~ly =D

1
oy =0 = N7

l —Ay +2lyp
= o, =+

ens!a\ue
p

1 l ej
' N £ YL] te He L eiqen veebrr CW%PD{\AY\ﬂ 1
- o Q‘- -

()]

i [ﬁeomhﬁc cuthpliciqy dy d=2 s "q

Scanned with CamScanner



Eigen ve ctus CD'F"JQ}PO{AN\S 4o He Elgen valwe M=

Cose (i)

s N=-92, Te S4sten @ Con be wmiten 04

y \ )\':-—Ql
g L-I elgen wekvs m‘o’eg.pafdmﬂ ) e-ic‘lem yalu

e L

q_9 =\ Jodlable .

above. Systen, Heo e,q/u_afHOM
% ‘\’0“7‘2«""‘.'5

can be wmten od

Foprn Mo -

_1q
= Ap= g3
Hog A28 =D

C,L‘UD se. 13 = V-S

~\ ¥
19,'5—' --':—7;_3
sy A we BTE
E B
Q"‘L .
'1]"*“'5%
2
g_- —
! = 5 = ¥3 % WAoo ¥aq FD-
Ao ,jq’y_ﬂ -4
e ¥ |

%: ¢ o \;Nuulj i{\AQ_PQv\AQJé_ elqen veekvs Cme»puﬂébﬁ
U o4 e eﬁcjen-\m‘\v"— A=

bsic coulbpliciy - A= —g s ’l] '

{(?\ww | |
' Tle Elgen NZ\ JL~ A ove ), 5% onrd He Lostesp ngeqm

k2 23
veetws  one YD’J ’ l 11 ond [ﬁw_
0 0 |

Scanned with CamScanner



(1 e ¥now Hod X Is oan eigen Volwe b nen S\’nﬁu\a.i, et A

; 1AL valve. d—
CoﬂesponAMﬂ 4 e eiqgen veckns X Hon 5 {[¢ an equ a

c\A]A Coﬂ%PmAIV\j 4o Ao elgen veebog X .
: Al -4 o 2 e —y,0,-2 .
Elgen Voluas d- adih osr M- = T el TR

L T
l Yp= | .xg': g
‘ : are. M= |op
ona 60'6”665?”\(!”3 exgen Ne ek oS L,] ’0} |

le  an dqer\ Jalue d- A cms-sé'.gponémg%—nf’r{e,

D e ko Hod A ot L &Mmé.wj

an @5‘1

ejﬂgﬁ veerr % Hen N =¥ |5

4 He éigen veckoy X . . L cowe;powJWj

I ._.-3 = "-Q—,‘ )
< E‘nﬂex\ Joalug d— A-21 A& A

i iy 2q
| x| Re = | | L PRIP
ejqen veckwss oo M 5 ! |

]

Scanned with CamScanner



Find e 2i9en valgs and He c,o'fvmpovxo‘t@ €igen Ve ks ﬂﬁ'-cﬁ.
)

"H\-Q H\OC}Tii A= [t 1 %
v

o= Anen et AtY ' ’}
Vo
) (.

The chogackesistc equahion o A IS [P«-MJ =

e B

| i D
| Q. —1 |
| % | =% 1 |=P
‘ 0 =)
iy +C

E Co —> (@+3
|

)

) \ ) 2 —) )
0 0

=
X K{-—\'w@ ] - L"ﬂ =
R

»=0,0,1%

The. Eigen” values b He mednt A ate N=0 93

Scanned with CamScanner



Now H., Euﬂ{n Veetud x:[,“] o & Co‘&"J'DSPQno]l'r‘\j ko Eigen value, : ),

xS

ose ohlaed ‘Dj gb\ija—Lg, homogeneons Syst-em (A">‘-9X Ea

"y x|l |l |—@
| | 1= Aq 0

Nl
—_—

Figen vectos CoWSPOY\Ai'\j 40 He Eigen valwe A=

Fod N =0, The System () can be writen A4

1 | %Ay b
| 1 ! A= | o

st 4o echelon T by ﬂPP'ai‘vg
o dedegmine He Fonr—d—de.

Now  we gedute e Coelficient m

elewerdoly oW opesadions onl and hen

o elficient wedm1

Hese e Rank ol e Coebtidient wod a1 oF AHee System is A e
$=A

G5 Hod He Systen hoy n—¥= 3= 2 lineaaly independent al's
Trete. ase wo lineatly mdependind- elgen veckos Cosmosponding o e
€lgen Jaue A=0-

To debegmine & foomn He obove Syshon | Hhe egny can be

wntten oy A +Ag + g =0

Chovte g =¥
g = Ko

ibor sy "

Scanned with CamScanner



R

Uy = Al

= ¥
de \= ¥e = W 7 +¥el
[ L Lo r

|
(&)

i
[ —| -] & . brss 60-3'5’5_5’70\(\(;"3 ~+p
Xl:’-‘{ ‘S ﬂgfxo iy A-LQ L.1L @ﬂe_n vee

'

o eigen Vale PP
.—3 —_—

E\ﬁm vecku¥ K,O‘S*b’ﬁspov\flw\ﬂ o «-J'L'-_ @cjm Jalue N

Fus h =%, The System (0 Conbe waHen L.

[P RS o)
e F|o
NI 5| N3 I B

ed il 4o echelon M by applgf./j

Now we gedute e Co ebditient
o dotesmine He ok d—te.

el ewantosiy w0 opesafions oy owd. hon

len med ot
t’.oﬁﬂﬁ'[)’lt'_ Re —> ?fﬂg_f\'ﬂl,ﬁs'—)‘fﬂ%"'%

—¢ \ -xl )
o =% 3\l (=)0

— Bq +Pg
- | I '11 0
0 0 0 .qg b

wese He Zamk d He o ericied medasiy o He Syshew is v ie¥=t

o Had— He Syshem hey Nt = 3-2 =] L.r gl

These 15 onlyore LT elqen vecks Co'zf%SPD“A;“ﬂ 4o <He  €i9en
Jalwo A=19% .

Scanned with CamScanner



To dedesmine ey, faom He above Syshon Heo e,qyt{s Can be.
waen o8 g, 1 +13 =D
C Ne—48 =0
Crse A= K
R e 8
Ao =K

21 = ’124-7}

Ay = ¥
A | A T
B |e | || =1, | where ¥ =0
A3 2 ,
[ LA inel 4o e eiqen
ha, = \VX;; He L3 elgen veetwd cms"avbPoWD\' 3 4
' Volwe. A= 3

The Eio’je»ﬂ NP\D o%‘ A oa%e 0,0,% c’mo‘ ~He Lo-asa'vspom‘lh‘\ﬂ
- - |

V| ke T, ond %3 =

o ;

dep, it e;cip_,y\ veckoss one.,

R = )

Scanned with CamScanner



®

5|NJuJ-—}‘LAJ‘ A& i

o 0
o 0 |
i

ic a Skew HamiHon wodi L ard o \ﬁ
0

W

O

3 L)
| Find elgen Joluez ond He c,o*rs-ws?or\cl*r‘ﬂ eaged vecksis ok
! A

(i-n) (x4 =2

v ¢ !
SN =1, L)

'i" .
4 elgen Wectows ¥ ?Xz\} m-;"wsyml'ng o te
g

Now we hove Ao b

eneaus System (A.—}I)X'.-—o-
eigen valu o > by So\vh\ﬂ He homeg 5
{i—» 0 O\ v
e o = O delTlo | —O.

0 i "') '15 D i

Scanned with CamScanner



| —

ZXTAD NS Etgen veelut _Lomepom)irj 4o He elgen value 2= -

l
2 o 0 A -
0 ! 1| Xa D

Now we Feduee He €0 eficient y to echddon Foem by opplying el

e Tk .
v o e
‘3 '"‘U‘W Fow of@&a}‘w mj QN\ deteswive —He saM

wod sl
Rq —> Rz —FL
o) o O\l o
0 P e =0
o o OJ\713 D

Vego He wont- ok He co eiident wotAr o Hhe SySPen 16 =g =

Mo No-de- non 380 wouWS .
So Hot e 59 Sdeum bhove, N =3-2=) ‘{V\ea.l)j '.“J&PQI"‘-O‘EM‘-“SD]_
D

TNeese 1S on\j one \ivxﬂ_a.q)j ino(e,?eﬂAQAI- eigen vedroy Cﬁ!ﬂspm’f'ﬁ

Ao He exgen NZAT B
To detesming Hily | we e 4o Assign on a.o_loiﬂa«?ﬁ valwe A
n-+ = 2-2 = Joglable -

2%, =D

The \lweat equodions oL
R} +"15, =0

d/\.U‘)SC_ '7(3..'7"'—]
g = —Hg = — 8

Scanned with CamScanner



%1€ j o e 'lmas,l;j ;r\Ja?ema\Mf' eigen Nedks C"msl’“m‘@ +o
’ . 30

St Ak ‘

Hee eja)m nm\vd’_ . G
4o Heo elgen valve A=

Al
-

cage ) :'MW ComS?owJ#wﬂ
The 5354—% (N Can be wanten ag

o o OllN] Yo

AN

Yyive
Now we seduce He o efficleat wodait o e chnelon %ﬂfm_bj opplirs
! o \LOL’ 4"!\—0_.
elemont-asy oW OPMO\’S Df\\jl ond  deeaming Mo BN
mod TR
&g — Fls—HaQ
p o O\ o
0 o ol M= ol
Heso o wank oy Ha Co efticdent- mad vt ob— Hre Sygemn {e
v - 1 = The o - nen 3ess ows .

- a-) = o lineasly inde.perdent

He., Sysden howe n—y
o i endont-  €i9en veckoss

soluHont | These dao. oy bwe lineasly indep

’ }\ﬁ \‘
f,amspanchwﬂ 4o e egen value

To  detegming H3, we hove +o A8

Nn—"— %-1 = 2 JM‘&H%

gn on osbitsasy value bud

Tho lneos &q’u&oﬂ};ﬂﬂ s g —Aq =0 -

ehovse Aq = Vg

A= Ky =¥y

Now  we Cannob fid N bwn Hese equadow . A5 ) 1S

Scanned with CamScanner



vt pfegent in Gy of Hese equodions i Yollowss AHeod= A, i—';

an olbltvasy .
' Yence o = ke
. £ ™ %] ® K
" i?_ = Yo L t?/ \ 4 V‘S 0
A3 Yo 1 b

0 T _
Ro T |X ve T {DJ - “"‘e‘”‘)ﬁ ;MLLPMJU\F— eiqm veetssd

; 0
5= ;
Lorrnspomliwﬂ G He e]qem Jalue

[ o 1
SR [—i] xiikl} )435[0 oS o dﬁm Ve bsss Co*zs'?fUS)‘)ow\a‘f\ﬂj
o

) ]

oo
& =N b -

4 He dﬂjm volues N

Scanned with CamScanner



Fiad e eigen Nalvgs  omd ei‘]en veckwss o Ho Hermiban  aadin |

‘ \1
4
A< E;4 3-; 1] ™,

LX)
Given Head™ A< ]iq' il

-4 2

¢ x4l

§

Te  chogadetistic  egualon o A LS |A-N) =D e

—

3:al 2N

(p) — D) =

Q
@*@ — 95 =V
X gy - =0

Sox +3x - =D
o) 43 (A==
D (»3) =
we =3 "1

\ L
The eiqen walws (b he et A ae h= 9%

. A |
Now  we hawve Jo"mcl Heo  eigen Ve kgt K= L] Coms?bnz!\ﬂﬂ .

2-

He eigen walves - » by olmg He homoqeneows Syhem [A.A,JQ)& =D .
N 2441 [T o] L
N
T-4) A L .

Cag|D) - Eigen Neetvs Co‘s"fﬁiPWA“‘g v He elqen Nalue A =1

Fos n=71 he Sysdem O can be  wmten o4

\—5 3+4i "1, :eo
\"}—4—3 4 T 2 |

Now we dedute de coebidest wmadait 4o echolon Fmen b applying
E —wow u?ﬁlﬂﬁwﬂ Or\\_\j qy\:‘ Ael'cqffn\w, «-HQ ok ol—d"‘*’- w\p\f}‘}"\'l(

Scanned with CamScanner



R, —> Sk T (3%

\ §
H 0

5 3+ 4! "H} 5
(o) 0 A 0

¢ w=L
Heso e ok b e Co efbicient ot ot systew 12 .
limﬂj Mcle.pew‘bAI" SoluHowg .

- +He clewn (=% = A-1=)
So Heod > Y ” et mmsw‘:

e \m lr\zlo—?emhﬂP‘ el

- These 18 on\j

do Heo elgen volwe A=

ove v agqn an o bl volwe b

To  debegming iy, wWe
— 1 -\lo.q,ialala.

_sq, + T T

oo e T L

_ aaal o

| |
244 © é_ﬂ"_q_.'_- |

{‘}"ﬂ:ﬁ} ¢ e Hvxusllj -‘mle_fe,,\JMf eigen Veeky§ (o8To5poNn
ol:'v\lj S the eiqen volwe A= 4.

?D“G\*Afj to He egen volwe A=-3'-

Lowo0 5
caseli)) - Eiqen Jectoy Cowo?

——— e

The Systen O Con be wwitea &4
s 344 % _ 0
{3-44 ¢ e o |

Scanned with CamScanner

Fos A= -5,



Now wWe weduw He co Pkl:—laenl-—bﬁ echelon bosw by applylay
e_leman[—a,qj ~pwW ope,q_aJﬂavg @-n\j N\A ditM Hreo vonk- ob-

He modrit
Ro.—> 5—P\q_"t3-“’-‘—')‘£*

& 41| | 0
\\0 0 Ae ) |0
Nete Ao Fank of e o eldicient modzix ol e Systew 1S ¥=)
1n01€.Penalﬂ-v\’:-

o Huod He ijs«Lem howe nr“b"'?,lrl mm@

! SD‘U'Hoﬂ'
| Theso s orﬂj one. lfnw,lj lmlepew:LMI— e,iale,n vellus CumSpthj

|
+v He ej‘jeﬂ Jalud = —3

To detedwming. s, we hove b aggn  on asbitzary value i

n—y = ¢~ =1\ vaylable .

Tre lnoot e is  oxy + [SHH)Ae 7P

thoo e de = FL

gi, = = (2.-{—4-9"(:;_
,.Q-m-i) e
v
e’ =13 ?_ﬁ e —(+4)
= = Sad wWhese Yo 40 -
e g \
X fg’i?) ¢ e LT eigen veeku ComSFo%elirfj 4 He elfen

VA NI I g
LowB08 pondi
X%ﬂ#} -‘f[ 3+S" )}mm elgen vahm"\-ﬁ—!u eigen
_ME

! Valmq_g K= 5 &

Scanned with CamScanner



Find He eigen Valwes and Comsfov‘ﬂhﬂfj eigqen veetors ok At madAx

‘@ -1 - A

\ )1 o Ll
SD\_- (ivewn e!Lod* A< _!g[ ’ J = g 5 Ja
LS * 1-) s

V1 VI

1y I
l.e | V3 VA
=D«
1—1 | __,_>\
JAa Ja

2 N~
H(“lg,'”%)" (1 +1)( ) .
NERE

w_L L) =
i 3

X =
A= 3

Mo wadsn A ase A=Yl

')U‘X (10‘5“605?0"“!"\5 4p

Teo eiqen waluey ol
i ek have, o %.'MA elqen Jeekoss KT Lz

|
| =0
| elgen waluas e i by SD\V‘"‘% Hee Mmoqerwué Systenn LAF)J)?\
9
\'t"l o ¢ i
. Lo | 5
Ll S =
: ’ | ~—i()
\—) 1 3] e 5
L |

Scanned with CamScanner



%:)f' fiqen veckoy Co'ﬁwspom;fmﬂ [—i-i-hz eiqen Value A=

P h=), Th sychen O Con be wrtHends .

R
'{lr_i ) g | o]
l.'__.l-_ - -] Az O
e 7a

Rq_—j (I \@» p\? )K}

-3 1 o o
Ve || e

0 o Ao 6]
Hese -He wonr o He Coeklidient modik ol He Syten s
¥ = | = po.db— von zeso wowls

So "M Heo SnjsJ—em lhowe VW8 = Z- JEs |
ol \mensx)j mAQpp_nL— e,lqenv’ad*ms’ CDWSFQAJV\S

\iMMj incle?em\ﬂ.vd- SoluiHowg

. These 18 On\j
42 o ej%eﬂ Valwe A= 1.
Ts dolegwid Hit we ke o Assih en bty Value v

foof = ] ) Josjable .

fn; lrosa — €quedion s ("@)1, (‘g)m =7

threvse Ag = Y
v3 N
= 0Dy
\ —J2

-—
1

"1} 'l;\-_i_ o
7{1 & = ‘ri =) Y-j =YY ‘-ri"l b—dm 'l'—[ —':FO
LY2 ¥, \

Scanned with CamScanner



_ Al S
M= [ﬁ?} s He lnasly independont elgen Ve Lowwsporalivg +o

| L
] Ho  eigen Jalug hel WY

| ' e A=~
Cose ():- Eigen veckug CD‘SWSFD:'A“M‘ 4p He  EigeN vaie )

For Nz -, e Sydten O Con be wwyHen oy |
-"\%‘i a1 I\%‘ LS 0
A=t <L || ™4 O
R g + 2
A+ Wy
T 53 ! 0

L
KR
>
A
=
jo)

i
SN C Y
rﬂ;& Co ebbi clent wadant "o ednalontem by apply

n o eduw
o ond  delesming. Ate msonb— d—

— g edomandedy W opesodions only
He wodn? .
iy 1=
Ry — "51)9% Lf-(?)‘ﬂ;
ig: A | et
Y ail e

—

0 O Ae O

Hete to doant o e ¢o elbicient wedmt d— e Syden f

w=] = nNo.dy Non 3eio WS

—_—

Sp Hhod Ho Sycten have N-F = g =\ Vwoatky fndependerd—

8o huhon
Thehe {3 ovx\j ore Vinaoaly ﬁ,\ala_ye,,\clué- eiqen yeckd Cowmipn
~ding o e elqen Valwe A= -

Scanned with CamScanner



To deteswine 4, we have 4o asclgn an otbityaty value o

N = g-1= | Jatlable

Tle lmaog equodion IS
13 m) -
(__@)1, + | )% =0

chse g = o

A= "__(,ﬁil -9
12
A 1 \ |
_ I L) RV ; - O+ | ;
- }:l . - 3 where g O
Ao
¥Yq )

'_-(\«1-:_) _
Ko T \ ¢ Ao e,ic‘ex\ ve ckoy Lomsyw‘«\”‘ﬂ“h""{‘a eJ‘]'f'”

y3-) M.S[ B+ [ a0 <hoo hv\aaq,lj Jnclapem’ar\'b—eh&n

‘r'H\Q elaen vaes A=V -1
verkss Cﬂm‘gf"’“ﬂ‘hﬂ " 1

Scanned with CamScanner



Pelegmive. 4he Constonts P,ﬂ,,'i,s,t-,u g0 Aot [ 1 07 S o.nlcl

[ DjTaﬁLa_ He eigen vedsss ol Hhe modmA A= ‘p "L ':{] 3
|
' g b u

-—

: 1
S| Le- A= . @ ;
s tu

D Leb N he M be dhe eigen voluas o A -

—

ek wys E] be Jho elqen veckys Cowwospording Ev N -

A‘K]:%Iy\l
t 1 i | N
poa Bl =2 =] M
S ru ! >‘l
!
Ll =N he A=
PAgs = p+ate =3 o
g abruz N =3 setru =3 —@

—

. Lol Re — LL] be_ Ho e,'lqen vectkus Cda‘EUSPoﬂAIY\ﬂ to A Then

=]

P2 s|lo|=n¢0]|"] 0
S Euw]l- = — 2

bol £1.0 F10=) =X = X =D
P 4 9.0 +B(-) =B = P

&
g+ b0 — U = e = S-Uu—p ___@

| o Vg = F|}bg He ea{‘ﬁEﬁ Ve ckvg COZS'U'DSPONA\'V\% ) >\_5 Then

o
Arg = >\3 Pald

IR 1 | M
p 4 b4 |= M- | = M
S b u

o b [ Y

Scanned with CamScanner



M =D
Pmq= M = P10 —&
s+ =0 —©°

To gel- e wvalus o p, 4, %, s‘,E, w we heve bo Sohe He eguotiony

O v ® - |
Q+@ @ => ap=3 = p=I.

S ® = v ond @ = 9=
Sivtlagly oo @, @ and ® we ge get = =) -

P eqevtss sbsue]

- -

(I
| 1 )
\ (I

=~ Tre wodnit  As

Scanned with CamScanner



S

.

|
|
|

‘14.&— o 9r2 modnt A howe  elgen values 1,2, -1, Find He Fzsace o
—-I-\re,mod‘m’k L — A— A+A Aleo bind debeominond— d— & B9

= )\e_-—-?_.
M :—-I|

We vnow dhod— Th X (€ an eigen ~olve o Hhe modait A thon.
(X)) 1t an elgen volue. ok e ek +CA),

Biven had- Hhe elgen vales o he wodzit A ode A

o L
let— p(A)= A— A+ A

=\ he= & M=

' 7\@.7-‘@# Na =,

'
AN elaen wolues dy e madain A o3& Dy
e
AN elqen valas ph— Hho madmit A okl N =l
RN = D= = =0
+(2) = “'L('?-):Q_-—_liq_% :JJE

£) = +(-D = A-(D+ =1

The elgen ~alves d- fe et £(A) Te Boove L W oand!

© The dwace o e votnl B = I+JJ€+] - LgS:

' T
Te dokeominond— d Hho madsit &= 1 e o= 2

Scanned with CamScanner



=

EIAEN NALVES AND EIGEN NECTORS

D( Find the Figen valug and Figen veckoss of- o wodwit A ad A
| Whete A= ! °

|
I S e
1
T Y
AT\S = FElgen volwg o A OULP_ A= -2,3 b Eigen Valug;ol;Am N= —%27, 14,
_ Efﬂ_\en veckrss %, = [1 ..j )(Q’f*[}, ), ] )(5._[ 1,2, L]

.——1
2 Detesmine tho Figen valuos and  Figen veckows d A ard A

\ o
"*”Qﬁ& A'-"lg_-:
2 9 1

— L.
AN- Elqen valugg d- A asex, 2,3 L’ﬂE(\Vﬁ\Uﬂ-jf)ﬁ‘Am ALl

Figen vectoss x,= [, oj X = [_L ‘ ?—j Xy = ,g,j

3) Detesmine He E:ffjﬁ’,ﬂ valugg Cir\o\ Ei‘j'&l’\ veckoys ok A arA A'Cl:fp‘

(v 9 -1
I a

Ang.- Eirjeﬁ valuey & A a3

N=l -2 Efqenva\u@Lk—AéjAaXQ)\:—Hj-gz__
T
Eigen veckogs X, = [ll |J X9 = [0,1 |:| R = [g 3] .

"*) F:fm! He Efﬂ)ex\ vm\u&ej and l:icjen vecktst aa mab»L A aw\ol 2A,30A, HyA -
A
il«llua A= B B
6 0 -2

IAM'.' Eigen valug dthA i A=e -2 (D 2Aane 2,4, 4

(i) A ase 1o, bo, =60 (W) ¢k, -3 -

Eigen vecksss ase. % =[Lo, ar;vjf‘r Ry = [2.,',03 Rq = f T s
S| Ik A= [g- 'L'] tind the eigen valueg and eigen veekows d- A GwJ —+hose o

Z 2
R zﬁ?',J—A+31 . An- Eigen valuy d- Acte A =40

| Elgen valugs dy B oue y=08319%.

:'Eﬁen veckos e k= [V T =l 'j

Scanned with CamScanner



L Fof He -madmt AT (|2 0
' 0 2 o
. | O %
He wmadnin p - ¢ A A yap-sT .

| AnS—  Elgen valugg d- A asex, 1,3 Eigen valugg d- B ase A = —=2,7,34

} +ind -He elgen valuy and €lgen veckus -
9.

| Efjen veckuss ase. X = D,O,-ﬁ'jr xg = [0, 1,0]T %g = (Lo, r'J’
T Lt a 4x4 maddt A have elgen valueg 1, -, 2, -2, Find He valuw d--He

detepmirant - He madmit B= 2A+ AJ'—-I :
AN Az g, -4 5, AL JRl= 164

8 Lt a 3x3 wolwit A have eigen valwy Lz . Fnd Ho +saco d— Ha wadait
B= A_A+A. \

Ag— 1, U Trace b B =18

Scanned with CamScanner



mo\h}’il f’a|5nomiaJ '_" |

e v '
N — ﬁ’* A W 4 - .-I_Am ’ A
An 6'1?565310 O%FHQ -b-gﬁm F(") Ao + A+ e

veq o
. Am o2 matmces ead\ ol o5Ae8 NXA oV

NW #o, A, A, -
colled a mabsit P()ljﬂo'mml ol Aeﬂwfea n .
1 be O-sSun‘\e_A .-Hmd' 'F e

|
|
|

Yeld F, s
5 CA“EJ mJeEOi',rnmaka aha\ vt

teient

The_ Sj nnba\

Coe¥t
Lovnmuative w'r’r'r\ evesy) wa b

} zeso deqyel .

Tho mabmees Hhomsehes ase mahrix pdynomiale o

? l:qlu\ﬁ‘r}j {y Motk ?aljnomsa's
I S QQLM‘ 'y ona on\j

ke coeldiclerts
Too  wabmd ?D’jnom:cﬂ <

Sawdl .
o e powess ob % wse ke _

The Caley Howniton
ite own Chataderistic. equodion .

Fiety Squae ot Sabisties

e Legminatdon ob A FM.&i'V\f[ Cayley Ham Hon Theozem |

: 4 wation .
' The wab2ax A cobisties its LWC[—EA&SHL €9
| e T| =p
| ie, [—-l) [ﬁ +ﬂ n"t‘__ QQ__A B + Gn J
[ | -2
— A.{-a,ﬁ‘—l'ﬂgﬁ\\ + .. 4onl TD.
we 9o -

W\Hp\ijg hothgides by 'y

n-L 5] =o
Elr:‘\ 4‘%*‘ --l-qQA 4"4‘9!\_]
| - ot

A\'*-La.&"”aﬂt%f* 4o AOn A D

TF A {s non le\gu‘a& yHan we hove.

wall q
On A = sl a A o — R

-—

ﬁj-— =l -[Aﬂp"‘“o‘iﬁ 40y A +-'-+ah_41"] _

—

on

Scanned with CamScanner



v

sol

‘ " T L
Flm\ "}'LQ irvelse d}i"'He wod i o | | 173 LLgl‘rg &5\85 -HamiHM

£\ 2| Heogem |

| NTINS Cayley Hamlhon  Heovremn . and hente fnd AL

) v o= .8
ket A=},
g 1z

The ehosactesishe ELQ}UCHU{\ o A IS )A-—}I] =D .

o l-x -1 0
| o I-x !
9 |22

=D

U*}’)rfl-—))(i—})-—g -Hlﬁo- %} s
(1= )._9. - $A+/\L—ﬂ -7 =0
(-2 [T A=zr+1] -2 =0
Noantl =Ryt _a-2 v
~ X+ ek gl =
R — 4 trgrt] =o .
We Funow Yot Ho Coucj\enﬂ homi Hon Heoten
Fvenqy Squote mobsit  Sadishies ks own chogackesiskic equdin
K- 4A+4A+T =D
Mutiply bothsides by A, we g
Al K- 4 A +4A+T) = Al0)

|

A_ghrsra R0,

A": By WY NPT 2

Scanned with CamScanner



¢ [ = ofjr-ro
A = | = . 3
o 1 o v ¢
e 1 el 1t 3 ) ¢
_ -1 ¢ | 4 -4 0 —4 0 0 - -2 |
—o -2 3| *|p, 4 4(+|lo 4 O0|T|-2 -2 )
) I R ¢ 4 9 & O % 9 3 -
ey bicadon .~
e O
\%WMJM«—PM,JWW

FEvesy o
\s A+T =
A
e K—ah+ -1 O
] - -
‘ =9 \ — (3
Y. s o |
p= AR 9 Q“ 35, o | % Vb
-+ | -1 o
=) =Y - ‘
P atranrz= | ;‘ AP P S ki R
e 12
b oY b b
-~ o 0
Tl 00
o ©0°
’ P%,—zlﬂPsLﬂl-“’A*I i
- is wa
covfley W anition TS0
me;\ AT g T =0
i hos A Lk ki
g WBEE

g with W, et

Pse witH
MA%,A-AQWWA )= Ale)
gl v el A= 0

Aﬁ— = A—A()«—A‘A&"A

Scanned with CamScanner

6L



Yy Y -2 -~
o % |-l &3
o 1<
—1 ]

2 19

Scanned with CamScanner



| b 4 R |
!Usi-«a a,,jle,j- Vomton Hrootew EAp7ess Ao 4 A BA =12 A 41U A

A 61
, o3 & \ineag po\jvxumial no A, WkaL A= [-*l S-}
? \ L
- Oiven Hod— A7 {"' "

S o\

Legistic eq wadton of A IS \A-—P\I) =B

<
N \ o
2N

The chogat

\-e

—]

(i)l

-

_unts =P
Theogem .

chagactesistic equedion

4o
We jenow Hend™ The Coyley HHownilTon
odit Sotsties iEs own

_4 AT
D

Aan;Ah weﬁdﬁ

EVﬂﬂ qumw. .
e A
A= AAT

A,
Pse wuhipav9 e

e A

F§:‘¥ﬁ1§‘AL
~s

K= af y

| A

po = ah
4.
A= 4o =51

q =
4 oA~ T

Iy

.
4"_‘1@}2 4.|blﬁ e .
%
g AT e A HIHA

1
_gA) ALAFHA

1

3
& %(ﬁrA
Q 2
I e ke
0
= —A

|
|
:F o ST—4MN"
|
|

| Wde 1 o lineat ?djmm;ﬂ) nh I

Scanned with CarmScanner




Vesiky Cagley Hamibon Heoren dbor A= &1 T o fance
? o | O

2-

$nd Kt and A | Vo g
o e e mebsinTepresnted by pt o aitoante A 4

(- [oars) T
| LEY ENES TP
J'
| codion .~
N e i
| oenilon hesmesn
e bpow e coufley JagackenisHe equadion.
,—mrL WSH@ }-‘(—s owWwN
Evesy Qq/ww " Aﬁ gAL-r’lA#gi =il
e Q_“Q-“(Ts‘hf‘*l
A = vofle '° e e
. .
o 0 1 T a1
z 0
&c g D b 10 O |
(0] ” ¢ \ | 2 5 12 1y
L{

Scanned with CamScanner



. Ag__g,qu‘_FqA—ST = | 1513 €4y o
| o | 0 -5 o | 0 +7 0
n1s Y TEY r
.
D B 0
=D
A3—§AL+’1A -k, © o o 0O
0 e 0
ed
. s
T 'b—mcl A *
e hove AogAETATEEEY
E -
| we g~
m = O
AC&“;?AH’”‘*”)
¢ = O
o
AT = e A +3A
Q9
d 15 12 e M 310
4 ~T|® 1 ©
AE S o 1 8 Y !
|, 1% ] 1
L
“y) oo uo
AT =
o ) ©
PPD L{{? "”

Scanned with CamScanner



—

10

¥ad A -

_—_--—.___.______._._-—"'

have AgFS‘AH-’JA—Si =0~

| o)
pge multiply width A e

e

—

El ( A~ gAp”w’r-‘?A--@I): & (D)
A1 —0-
Fosp 1L E

d_ psp+T-

A =
1 ¢ 4 4 £
A = 5 | 0 ~5 o
Mo 4s , ¢
25 =
O o )
R

- o
o hove K gRHIAST S

;9 _ gAQ*__jﬁ+ 2
- ) e~

fse wutiphy otth ',
A%f g o

pte Y. T

ﬂ(-

[-i-
P\"'l g,ﬁk(’—— ! Ag-’)‘_'}A

il

5 .
0404 h

Scanned with CamScanner

"{"'}010



‘ o A+T.
P sp) pqpb_apS 4 AT S HEA

4 L op+4T
o= + -3
= (g_A/IFﬂABfi'}PF) Sh KT
= pt_cRrsA-eAr T
3 -_oA+T.
= (‘;A(l.-"lAg'+3A> R e
- pAiarT .

¢y '17 2z 1 \ 0D
| AN+A+ =1, o+, 1o|[Tlo 1o
% TR g—J \ ] 2 o o )

Scanned with CamScanner



The chosatterisHe equadion o A s ’ﬂ-—-'}‘ﬂ =0

> e o
e |

| e o~
| 6) | o0-N

=D

= ( ) =0

§ N2 =D
He enow M—ij‘% Hamilton Hoogem.
Evesy Quose wobmit Sotchies s own chosackes) sHe equadion .

g A A+I =D
J%-—P«L-_— AT
Pre multiplying both aides Successively by A, ve ohtain .
g A AT,
A_R = A-A
SR = RA

Sl Ay

O S
| PAdINg Ahose eguadions, we gel-

| U g Aer

B o B b, BES.

Using —+hiy equation 12 cupsively, we ged~

9 et
-~ kx—?) A A A

A
A A A )+ .

An = /;\PH.-]-Q(‘&-—I)

Scanned with CamScanner



= (Ar+A-D+e(A-D) = Atpat o)

- - = g -_

A0, ) e (-9

Sudoer!—qu\g n=50, we_ qel

e Lo 0 t 0 0
goc:' ‘2-§-A -“Q-HI = 2-5'\ 1 0'9"-'0\ (9]
!01 o o |

AW.,IO 0

’ “ e 1 0

es o |

Scanned with CamScanner



CAYLEY- HAMILTON THEOREM

1 Stake Cayley Homilbon +essem

| r y ’ .‘ =11 92 0
2 | Vesiky Cagley Homitton +heoren +v8 the vodit A-[ ' 9]
1 9 |

| Bence Hnd 1) Ay A

|

| 4 "L- -3 -2 ‘r—

| Ang'- A,_é-[S -2

| _ 0 q ‘

! > o 2 -

3 Nesily Coyley Ham ton Hhesen 8 te med®X A=) 5 0 2
| -2 o0

Lo L oy
Hence dird \D AT and s Had B A= AR () A=S1A

-3 X '
M Poove Had— He wediL A< ’:’_ 1 Z}SaHs’mu (ks chosactesistic equadion

o — !

USing C.HT, dhow Had—\h =1 and WD A= A Ao Find AT

¢ TF A- [‘ ’i\ Find A8 ugng He cagley Hamiltn —hoorem .

7 i

6 Vesily &j\&jwﬁm‘llhﬂl’%@mml S5 Ho madsit AT [9, al”

- ol In A
E‘ip‘se,% At 'lf\g-i-Q,Ae'-—S‘_I s O lincas Polgnon'\m J

7 T AT 2{; 'I lo} M@J@ Coyley o Hon —hassen o He madaid A -
E I 2
Hence -H}\A W AT W Al Al Fird e wadRn

(A - +
B = P W arb1pS AR sA AL A AKA I

5 3 L K
g | b Af[;‘l g] Show Fhod o Ry QA=) A+ 14-A L‘ __]‘

¢ -5 2
a| fos He watwit AT |y —s —o| Exprer A, ATand A in teems T AadA
3 4

by wing He cayley Hamilon Thewen. tence Hivd Hhete enplicitely

2y -4, 06 b ~90y oy 9 0 -iL
| | [1--' 4'
| AN A= e —ng —wJ ""‘5[39.& =%y X 4 iy g,'IF_

| b9 -2 8 19—y Yo7 7 —R =

|

Scanned with CamScanner



16

i\

T

1%

14

15

It A'-'\:‘ i;l‘l bed A AT ad ﬁLbj Wing Casley Hami Hon —thegsem |
B '

(435 u9n ams| e
Ang - A‘L,__{'sf IS‘?-] ’ﬁrk 1 } AE_--’— ¢ -23 4

bD 16 U1¢ gf'—f 7169 =11 15 19

—|

' — | 3
Find o chosackerictic equation d-tle. madsin A= r g .,,] ord et

e -
It is sobidsied by A and hence shbain s A Vo
S T L

Ang'— A< —,—1'-9: y 1‘1 .

-4y b

| o3 4t
Frd He chagsnckesishe e;}/wﬂ';t}n oy Heo modrit A-[2 i S’]M W Hal~

7 § b

it is sabslied by A ard hence obtan ik Al

|

|

. A !

| 2 -l 0

8. v e x im i
| Vsing f‘:asjlefj Hami Hon Hesvem | expreys Aeapt_ K HIA —A-IDL B a
| \ _
l'noat pol\jnom'.o\ in A, Whate A< [9- j Arg'- A+sL |

QL\UUJ -Hod- Heo mfd"zﬁi A= _t_:)d Co -2:} S'a'H.S‘HeJ ’H&_Cﬁ’ﬁleﬂ H—O\M!IH'W\M
Hence bid - AT .

B il i
| ©
$|r A= [' 5 ?] S‘N)h) L’j Mﬁf\-ﬁ"m Ca'j\g_.__‘,, Hamlen‘HQofEmM‘
I 0

0y Atz e A ) A=eA4A-2T

Scanned with CamScanner



 DIAGONALIZATION oF A MATRIY .-

wdes n. Thea A s gaid o ke

et A be A gquene malmX ok
Aiaﬂom\imme i thete ewisks A matsa P
ﬁ'ﬂp - p Whae D is A A'jau:‘jonod wob L

o ssdes N Suth Hhat
. Then plApP is o

Aiaﬂoﬂad +-0tm ok A |
Pis -t—ow’meé by e lanea,ﬂj inde pendent- €i9€n vectoss co¥sesporaing

d- A Hhen Pf [%) *2 %z -~ %n] 15 cald v

ko the eigen valwes
ob— A ﬂﬂt‘;

' be bgansiosming woabt i weduces He mabst A ED Hhe,

;Aiaﬂana.] Yovn D .

E,Sirnﬂaiil‘j o Mobsices | —

AL mabces ok ordes n - Then B 1S aaid to

;Lel—-ﬁ and B arc 59
be ¢ymlar Lo A i}— Hoe ensEs a non s‘.r\c_:}ulm ot P Sudh
,J,M 6 - PAP.

creaickic woob [

nC‘ Geomehﬂc m\ﬂhphahes olfa chasa
¢ woot oF @ osdes’ b ok the c_l«\awd-em shic.
s caled the ' aﬁqabﬁmc rnu“np\u c.\bj g

. A\ge,b’éaic a

|:[-]r N be o chasacterish

|ngdwﬂ lP«r?\I)*"O Hen

e He o0ddex ok the thoancegisbic A,
Tt s denvted by {2

linaasly mde..pendﬂ_ﬂk Eiqen veckos Cosses-
meb e ot

is caid ko be “alge bsonic.

mual‘iCl‘j" :
Hee numbes- ok
Jue K, then ¢ is called He'geo

ndep endent [Fiqen veetmod

TH S 08
ponAMﬂ bp the ElgenV

p"nu'l'j" N e The nNumbes. ol ||r\eaaﬁj
co'msespmd S is sad b be ik geomeENC

mu\bp‘iclfﬂ Tk is denoted by g
icity & o chasackerishe wpob canot excead B

\

L» the Elgen volwe M,

The. geometric mulbip
Agebsaic mulbplicky e s <t

Scanned with CamScanner



| Note - \ | 7 .
55['1) Tk A s cimnilon B0 & diagonal mats1 B Hen He oliagora!

ie\emo.nl-s & B ose bhe ened voalueg o A
kA is a squaze mabwk o oxder n s diagoralizable i

190556594 n dineasly independent eiqen veckoss .

| | '
%[ii;) 1} e FEigen VAL o an Nyn matnl ase all distinck , tHhea

| - i ie o diagonalizable maai
i it i always similes bo o diogoral matmn T-e a diagonalizat’

| ‘ ) . . .
;U‘D 1} +he FEigen values o a mobtanl ore ot disinct, e we hae,

“ a. 'rz.aHﬂ OL_
o vesiby Hee bollwing condition o6 test bos He diagorolization o a
l_

[ nabsY L

| ¢ondition 0% bhe a‘lajona\‘:zzzhon C—

| The necessaty and sulfncient cmA,‘Hm +o¥ o\ Sq'm_g mabEnt A b
| be. olfaﬂoﬂa\limlo\e_ ig Aol He qeomehﬁc mu\ﬁp‘ici?:j o each
ok ks Eigen values eoincides with the algebsaic ouHHpiciH

Modo) and Spectsal Mabtwices . — -
15 Aia\%oﬂol‘rmUe oo He mabnnt P wWhide

Ty a Squaie matnt A

psanchogs A Fo e diagoral Fom D s called the wmodal wabp
a

ob A and He mobtnt D
Leb %, g are Eigen Neckows cosresponding o

s caled He Spechfa] ek o A
He Eiélep valu

W, de, g o A 'rseg?er_lﬁde‘j Heon He vnodal meb ok A IS .

. N O 0
P [x, Yo xg] and e g?e.ch»o\\ wodsn o A s D= 5 5 i
o 0 M

eLicls  Suth that EIAP =D.

Scanned with CamScanner



Hoa’luf\j p¥vledure  Fp Diaﬁmahz_e, o 9%"‘{“@- wobkn A L —

| . ay Q. a
CLob e Squate wmedww A= | R

Ay Gog Q23 @
Qg

Aao_ a2’

mPif’ ’ﬂ;-e;c,ka.mc%-czisﬁc equation d= A 1S | A-XI| =D

| g A e S VORI e
Aas) Qng Qx>

! He Eigen Ua\b\g
!5_1'6*? 2 - Solve e thasad-arishic equadion and ind y

e, s O e given  waddh Ao
| BLEPY

L caselp'— The Eigen valws d— wobnr A ahe distinct .

(& Find ~+he Bigen vekvss X, %2, % Lorgsespording b bhe Eiqen values
A, M. C-U\A‘ "

& e Tas

Let' 7‘ 1= bl Ko = bq__ y,s f= b3
& e .
to - Qg

() Consder the Modol Mabaihk p={n % *5’]‘: bl by b2

I C'l [ (n
1ol Adp
© Fmtl P = 7

" \ .mx.' mzﬂrﬁx ol)' A
Fi A hich s ke c\n.go
i il FAT S
13-1.9?-,[): Diaﬂ])\l M%:sl*: O Mo O

(J} (4] Aa

lose '~ The Eigen valuas o mabsit A ane nob Jistinct

Suppose A=A ond hz 1S disHnet- .

e a\gebﬂmic mqu‘icHg b N =L and ﬂ\ﬂ’&b‘oﬂl‘c mulbpheiby o hs =1

= NU\:
\® Find +he Rigen veetoss Lmsw.sponchf\g tp the Eigen valng A, 22
Lot %1, %o ase He Eigen veekos trgespondhg to He Bigen value by o
%o is the Figen veekws fn‘ﬂé}?ﬂﬁohl‘j b He Bigen Value w3,

|
i

Scanned with CamScanner



| | a QAo an -

!1 LG[' ﬁl. ':'l b: Yag = Lii xg - ‘b} | @

| “ ‘. (s ) ‘
teomotric. mutphcity o N = &, Reometwic mlbiplidhy o X =1

E 1okei =9

. A\qebn’aic vﬂuH!lpHLH"j N = oo rrebsic mu}l—;phmtj ci:); -

| 'ob o e ' Wolic 7 =

| Mlae aic  muthphialy d= As = Pomebac rﬂu‘_a)P a? %

| -

|[b) Contides. the Modal mabn % ':[-N Yo Yx;] “lh b by

| 4 C(r O

F []
© Fnd Pl A AP

\Pl
| J A
W Find PAP ki is e diagonel mfm i
- F';‘p._p =D Diatjl_,\, /3 ?\3'] D Y%
' D o M

|

i tage () - The Eigen Jalwes b wabtnn A a_}.L N dickinck .

| A

I euppose N = Ao and Mo is distinct

ety - M= olge braic mu'k“lp\id}:\j AN =

Hexe a\gafoﬁala mu\Hp\
:Lﬁ) Find the Eigen veckoss Lo%
e %y he ke Eigen vectvs Co%ejponc)lnﬂ b Eigen
o5 Cossesponding b0 E19EN value hg .

pese  Plelralc abplicy deny =R beometic. mulbiplicity de A

| 3 A 1 rot Aiaquﬂo}?'lﬂb‘e i

'aespOnJ‘mg o the Elgen walwes Ar-dalrs

valne N

Lob- %q he e Ejgqen Vec

Scanned with CamScanner



 Compubation dy posibive integzal powess dr wadain A L
& o red A d crder 1 Then Hhese exitks a

leb- A be & 59

—| %\ 0 0
) P.‘_'._ D: l
o S’ll\ﬂbllafq/ e nk P ouththod  PA ) S D‘}
3

o o M

Llhare Ny, he M oxe Eigen Jakuey d- A -

ﬁlA() =D
2
(Flap) =

(Fap) (FIAP) = D
0
5 (pp1)AP =P

T
ol Apap = P
~ P\LP — D‘L
n
S‘milmlj 'EA'}P =D
pips B0
wj.\«j with 7'

t\}ou P

Scanned with CamScanner



—">{5 Find o modsx P which Agontkvswg o wodsid A:»[" C{’L“‘f’

4o He Jlogordl busn. Mence evaluode A . L)
Sl T QAiven Shod A= “ 0% *: and ) is on elden gitva il »
. 2 2 |
‘ T ANE] =D
5 o
e | g | =D
Q0 o 3>
. D -
(1) \:@w%) (5-X) -le] —~ 2 -2l A)]
g ==
1-» (6~ FR-2) = P _
3 c)\++f>3+5v\a~4/\*9->*'*"'
i
B n b =P
Bt 4mr—bo — O o
N ‘
A=l fs o - Ho worte T e
y=1 | -6 M —b
a V =5 b
g 5 b L
) (E N =
() (A9 D
>\ ﬂ\, 9—;3'
- 1,23 .
Eiﬂeﬁﬂa\wﬂéoﬂr"" ol >‘A .
L shncte
The Elgen Jaluwes d— A oAl .
L e ik A Jiogereliz
| b ON}! +0
Lied Elgen vockwws K | o, | CoBTP )
Now W have “+o te -
ontod 9
e B oae dobained by cohing Ahe homed
Eigen Yo
(A->2)* =P

Scanned with CamScanner



i

=~ 0 - iy
\ Q—")‘ ) e |1 0 | — @ }
9. g 3| s

:)']_:

Co'ﬁ’ﬁf’.gpow)ﬂrﬂ 4o Elgen value A

— e

P

Coge (1)~ Figen Neckvs

en 04
Fos h=V Tho System O can be W
0 o - '1| ()

9 2 E in D

i echalon FTETO by applyg

He Co - rrod sk |
. o * detesminae -ﬁan%clr Coekh nad Ak

= —spu)  opesadions only and  honto

Ry > P

|

i ¢ Ay 0
| ] a4 | | ©
| L g -

i Q. g < 4 0
|

R, — PRo~ 2P

oo 0
o o || =10
o o0 0O A 0

Phidk s In ockelon oM

edAcient eV o —Hre- Systenn o o 1¢ s =9
el

oL x spluton .

'Co’zf“ﬁea]oow;‘f\g 4o tha EIgeN

Here vaNK- - +he Co

Cothed- o SysTEM bog N
gen vetrud

—~5 = -9 =

These 15 only ove 1.1 &

nvalwe A =1

To doteaming Hud we
-9 =l Jodtabls .

~f =
love +o ougign an oan bitsasy .x;a\w_ Y N

Mo aboe Sjglév{\ o e.q'w:HUﬂS can he wmten 4
Feon o ,

'11'?‘19— +4 =0
g = =3 My=D .

Scanned with CamScanner



1 Todebermne. iy Wa hove. o augign  an aﬁ..bf"f"fﬂlﬂﬂ value v -
i n—= 2-2 =\ Johioble
|

Foor e oboe system, Mo eqws can be wmen od
~U) ~Tq =0 = 4,473 "0

oo se. '1@"':%2—

| N Ay, = 91g_
Ao = Ko
SIPWRRIER i
h ~2 kg - g
Ao | = o Vo I whoso Fg F0 1
s 2.¥aq | 9

B el ve ckvy Co’“ﬁ'fegpm'\c‘w\ﬂ +
Ko = T} 5 He \ipamjj {.—»Ja,pemlayd‘ gen
E) Mo elqen valve »=Z

slasn Jolwa X=8 L
igen veckve Cowespw.‘ﬁle 4o the €9

Cwsa(iii) E
i Vihen o4
g Neg ﬂ-aﬁjg-’l-erf\@caﬂb&”m
o o VI 0
\ _.1 ) A |71 ©
o 2 o) o
on s 1 applyny

Now  seduce e Co elib-- oAk into ed\dm " e
= —wow Opwof\_’s -on\j ond hente delegmine
L-_-..—

B
p, —> Pt oy, g > FEHE

g 0 I X 0
—

o —% ] A | T o0

0 ’ (78 —] 'T_"g O

Rq —> 2q +%L

-2 0 — Ly O
A | | o

O — ‘ -
O o O s ()

Which s in ochalon oo,

Scanned with CamScanner



'11*1.2_,ﬂ E-" 13 .:—DJ

choose 1o =14

A = — Az :_'_k—‘.
:]z. f‘: = ¥ —.1‘ wWhae ¥ =0
14 o b
! mZ.8 Cmeipondi
LN E r: (s He linaniy {ndependend- eifen vel g
0] 49 He elgen walue A =4 .
Elaen value A=2 [~
Cose (i) - Eiqen veckd¥ Cossespordtg o rHse‘ 9
I*—'—e‘) %
& Can be w®
| Fos M= 2, 5y grem

The i
| ) o -1] [1,} o
. o | o |F | O
| o 2 UL 0

~ wJ 4 VD QLJ/\Q,\-M\ ba g\ f Y

|
|
E —ow Dpua:"'luﬂj m\\j

Rg—> Po :
— A O
= B "X{JL‘X.; 0
o O
00 o -1 e
p, «> ¥3
-1 O -] % @)
g V|| e | =
o © ©OJL7 b
RIS echelon Fvem . |
d= Mo syshem Is 2 1@ p

hete o Tank d- e Co el rrac s
hog n-¥ =8-%7 A
on veckus Covvesperdng o ~tho elqen

L. T sohbon

elq

Scanned with CamScanner



C Here He sonk d- the Coeld- od Bt - Ahe Syctemn is 2 e TEL

I The Stng—en’\ bos n-v =2 -2 <] L-L soluHwm
| ¢ ' o dwna +o
E These 15 ov\\j oo Imaoaly Irdape.mlﬂw\"" eigen Veetws espending

\~H~a_ elgen value »=3% -

Hy - we have 4y askign on agbitsasy valuwa T n-¥=

| To determire
15,1 =) \laﬁJaLs].o_ .
. | | .
i Fopn e above Syshem, e equi can be W

|

—279 +0q =0 = Q‘!"'Lr_r’ﬂ‘
oAn ==
thoose 4 =13 Then s I

e =
0q, =As Then o= %3

'XQ, ::‘-'-Pl_g
: e = _,_)Ls = Kg ._(IZ;X W Kﬂ, :[:Dl
' 12 Q¥a
| ondad— edgen veek® cosgespording o the

v elgen walwe hE3
PR B
Cor\SiAe}L p = T | ] -

hich g He wodad g,

| (~22) 29I \ (2~0)

\p) = -

el
\ P = o e
Pl - 1_adfp ==L g = o
\P . @
| 0 T 4

|
Pzl 2 o
-9 @.

Scanned with CamScanner



Ly whick )5 given by glap =D

P z =g _
PA= Z .9 -2 0 7 % ) — =¥ 0
S b b -2

—9

]
PAP?J@ 4 4 0 1A
S -1 o 2 -2
E | Q__ (9] (8]
| R
1 o 0 b

o 0 2
. wod A
pence PAP O a dlagens)
P& B, Lsal e AL
phere 0= 0 o D} f¢ He Spec
| O 2
1 ’ A& ¢
C To b A N
o We  Yove Az PP Y
| )
: n=ke, P«*:PDA-P
| ) -2 VAo o\le 2 A
[
‘ A‘%: "E 1 Yy - b 2»4- ollee -9 o
I e 2 “%j|o o [l -2 -
~uq -2 ~x0
£ 4

Scanned with CamScanner



Sol

Vo2 |
-0 2 -

Di(l_ﬂbﬂﬂ.ll'l& Heo r{\a:"‘ﬁ’! A= |3 2 Q-} tﬂﬂc‘ Hente {31\03 M

| - ' value A
hven Hed— AT 3' 25;_ Q;} ard N 18 an SfeR N4 d-
| )

g g
] +S B[ =D
Tle drasackerishic eqn- b A is LA
\ '3'“7\ 2 9
PEL w1 |
—0 -0 -—\e-'}
p, — 2t Pet Rs
o\ LN P ¥
1 g~ i | =
0 —9 )
] % \
9~ "
¢ 4 T S =
SR SR P X
e
(o e Co ~C ) 63"_5(3 '
\ D o)
(if» l j-» 0 \-’:T'
~0- O t()
e» (-7 ! Ol 3\;0
-0 o

e (N

')\f:\fl/?"

g A ore k= Lh®

Esajem \la\wag

s a edgqen N
The. AMgebxatc dHpheites d- B th elg o ik

Scanned with CamScanner



|
|

- - \
Now He  [Ffgen vectus X= q;] ﬁowe.jpmdsv\j 4 e eigen valua X

Aa
~XEJR. =P
o obtairad by colvng He lnowro g eneovd system (A 7‘)

(| 'lf)‘ Q‘ 2— -_'il 0
I ] g |=|o|—®
-9 —2 A2 A 5

& a\ >\_'If ‘ ",
Cage \D) = -Figen e ckus coﬁeapma.wg 4o He Eigen value

sy

Yhen oA
foe A=1, The Syshen O can be VP

| | P {7217 ]°
-0 =92 —2.J| 4n o

ok vt echeln B by wing E—rou)

Now veducs Heo Co bt e oot B

Q-Q,_"‘"‘) 9p @"'
opesationy on\d -
O 0 0 No | T 0
0 o 0 Aq D

itk fs In echalon Yo

s Sha wark. de e o obbe madain b e Syshem (s fe T

SoHead Ho Sy gten bhagy n—¢ =92 L-L o lutiong,

ng +o
These ore wo Lol rnrie,.pex\;lw efqen veokvs (owesponding

Heo eigen Jalme A=l

T dobeaming Hhis we b 4o asslgn on osb
D

9. = 2 vosdable -

Fom Hao above Sjg—l-am,—J—La
Q-‘1| “{'Q—'qu ’f'g—qﬁ,':—_ﬂ {.e 7{‘?79:{:7_5:3

M-sasy Nalua o8 T =

eqnt Can be wmten o

Scanned with CamScanner



| 0

o 1

%, = [—1] ay - -'f} pra o linaosly independed eiqen veckwss .

'aen \Ja_ltkﬂ- }\S-‘ .
Co'zs'zse.apmxémﬁ 4p dhe &9 | e -
The geomedic mulbplicihy ob— the &l9eh
- .

weckws Cosvespndnd 4 the Eiqen valwe 2

case (i) Eiqen
co h=t, Tee Systed

| 2 2 A b
y o ) 2 [T |e
—g 2318 D

4 it ocholon e by "‘PP"Wﬂ
g];g.vr\ad'ﬁl

@ Ca(\lpgqus%H-EI\ag

Now weduce -t Lo el - O

Lo
el HHe ?faf\?—r)];—
—wow Dpesadiont orly and hence de

g Rq & 2P
rr'p-l Q‘S -—_) 1
QQ,'—"'> ) ’
9 % s 0
sl = Ao =8
% g | 1 )

phick 1¢ in ochelon ks

rodt de e SyEtemN x o lew=%

ok d- the Coell-
e e o =4 lircasly trdapemlav\é—sol.

| Cothad Hhe o clem ol n—7s <=3
Trore 15 m\j MO lmaaﬁbpj ir\A&p

He elgen Jalwe »= %
Huy we hove 4o ouRign anNn w.,loi‘i—mﬁ:j value,

endodd @iqen veekvs (rpses pording -

Yy N—BE
To determing

-9 = | Jadlable

oo\ ~ho obore Syden , The E,q/w.}fcmg ton be wmHen o4
oA + 99 427, =

= Q—’?Q_"}‘ 7=

Scanned with CamScanner



oose Ay = K3
A = —2%p =~ 2F3

T X PRl
A, = —2¥e +4F3
'7(1 = Q.Kﬂ
2 - |
T = v '
b -2Fka

| 'S

He elgen uilie. wel © a,

I: | quﬂk—é"\c m\AH—fth‘_\_lj 45_ dr'A mmdc{g

b b cack elqen Jawe

| Sinte e Germetic pouthiplict

j -1 # &
’ o M KQ, 7(5 _ \ 0 ]
To moda) ot P s Ut {D 0

-1 - L
| o |
\pl= -—"[O-—-l')'-%'l(r?_—-{))nf-&(l-o)
\pl = |
= . N O‘AEP
T] y

Scanned with CamScanner



A A
Thuy e o9t 0 tsonshrms the wad it
Sk e gien ag = D

-
g —\ o - o 9 9 = 8
Pa= 1 g o o|ly &t|=|s = 2

\ o O Mgeﬁ'&o}mx'
Whase. D= {oto}fs P

o o %
TD‘*\:‘IWB A&:P N ppﬁﬁ'l
G T We \owve B E

n=4%, AAF: P D P

b A ~%|o objLr 1!
1~ s\ o A
=1y o0 b g £ 4
o 1 ~seJ{1v 1)
ag o 10
AT =
Yol

Scanned with CamScanner



: Flm\ on D.E,Mjoﬂa_\ wod ok Hhad— il A.'agona.lig,a Ao vl S-jmmabaf‘c

4l
- Yo =2 €1
| modin A::' o 3 1. Ao bind e gesubirg A“’ﬂﬂ""J medojx .

-

L =L &
soll - aien Aot AT |_g 3 -

5 3 ‘\_1__:2_-'4 5

L T ckoMc‘LfcﬂsHE equation o A is |A->L) =0
| bn -t L
¢ a-x -
R R o

l.e )

R —> P9 4RS
oo 2
-2
b—>
0 BN 2'“)\ =2
g -\ 3"')
| ——'>* -2 (L ! A
(8]
g A B2 ¢ _

‘Cg — (5""’ (o

6-> - 4
o ) ) =0
z -

! 4>

(2 5Y)

E4parding lpj Pe, we kmc
2 [e)a-) -] =0

g ()=
@) (A-)(A-9)=2

):1/?-)8-

'
[l

K 'TM E I9en ;/a\‘ur'z:g o A o2 ‘?., 2,8 - Whith. a12 not disHnet

Tra Aoebtaic wuHipliciHes “oh catk eigen Volugs g ond # 44 2ond 1,

Scanned with CamScanner



Now e Clgen Weckux ce-eswspomknj 4o He Elqeﬂ «/n)wz.s A oge

| ohtained by colving He gy dem .olr equodions Q\-H‘-)X = —O-

/ = -

B oA=2 T Sqdem® Can be wi¥itenay

4' -1 2 1, _ 0O 1
=y ¥ = ljkel” (o)
} 2 L | A

0
lymy  E =20
% into e n s bd app
%u& H CU@HT mo;lé.:—-} Q»ﬂ?.*@ @5——9?_123—21

ot orly "

| C?\’)e)u:n.'B1 4 f o o \l 1{ .
a b 4 e =1

@ P o) Az 0

I : c 2 1re¥=t.
Go Romb oy Hhe Co elficient ok o the Sgsen
v Sygten hag n-¥= -2

4 HHe ej"j&‘\ ‘/qlu"*
nclapen:’—eﬁtn

N eetA

so Hd '-Hsa. komo‘-'j@"w

et 15
Coz¥0 SPof‘O‘"“‘ﬁ

hineasly if\depen&u\l—* So\anm

Trese is oy ore lireasly

Tle @W_a}fows can P
' SR o { —aNg 4212 = 2
gy, —Ag +dg =0
" eote,  M=H Ao =¥e

qg = Le-2h

Tq = ke — 2K
D
& = ::_ :.:'V—I. ; -I-K"L j

1o _
ko -4}, Q. \

A3

Scanned with CamScanner



l 1 0 _ .
i X = {D] “’;[j} 00 Awo \ina_adLLJ "m’eyemlan[-— ejgen veckoys 2
9

w”"sf’w\cli"ﬂ 4y e e49en vale AT
ok —He eigen Jlug N 188,
o E{geﬁ VA\M A=

By “+v
mﬂ\lebwﬁ?m g TR s

g -G =) Ae | 7 (3]
g =57 0

= —yowd

by owplyed E

ik indo eiheln e |
}z;:-a aj—al.{\, fo—sPath  opesadiond onl]

Sy pelie B 1 0 .
o -3 33 e
gq —> Pa—F2
g —2. 2 Xﬂl _ Dx
[o —g 3% || °
o (9] O || An (a]

o N
| oy o = e vl lon zere TS eaalind

& o e geomekTic enubglicity

Case \V) -
Lok 1L

)
>
"
.
2
&L -
-9
8
S
R
%
2
>
&

goduce Hhe Coekt

"ND-ols' Non 3830 'vDuJS)

o= 2 <2
Syshem hove ot = ame =) Tinendl

¢y ot e howogeneovs

') nAepeﬂJenP Sohutowd .

w '} oﬂ\j ore. ']‘Mﬂﬂj f(\A&P&/\OlQM\*- ejjg)n \/@M &mﬁpﬂolfhg
J

o e e.h]e,n valwe. H =8,

T debetmine —+hdd  we  have 4o assl‘gd: an Aa.b:'-qua.y' value ¥
tra Nosglable .

Scanned with CamScanner



Foom Ha ohve  System e lTvneod eq,wowé 28e-
'jq +%Ag "7_2 =0
Ag + Ao =0
choose  Ag = ¥

Ay = Ag Ay = +¥-g,+\’ig,= 2¥-q

% Mo Ters ] e
&= Ae | = - r e B |
As Kq )

Az = F’] 6 e Tnassly inde penderd _eren veekvi &oﬂospomﬂmj,;.,
1 = -

e Elgen JAwe A=8 .

So -—'H'\a.'“ e gg_gm.a‘}?\rd mq\thd"j olr ).:'g ‘S h .

sinte. e qeomet—'b'icl ;mH-ipliciéxJ o each elgenvelue o A Coincides

with e algebtalc wuthplicity
A0S Alaﬂom\\i;@ue wed At

' Ve :
W < {0} %e < [:) ] G”A b = \\-—]l oo Ha e—fae»ﬂ veeloss ﬁd‘d‘m'd"“g
=L ] 1

o the elgen Jolwes M=%, 26

Hese. He eigen Yeckows W and *e oL not- patwise memgomﬂ ;
Now we have o bind e owethese “r@_ag.lj t'ﬂol&pe.v\clay\ﬂ* eigen

Necbwd  wg  paihoise oqfﬂwjomj

feb- he = Fa] be tha owothet h‘neNJj i ndependond— eigen Vet

[

(sgwospoding HD ASE dnd B rithespnad o %y ond %X

== |‘

Scanned with CamScanner



W, ke ate ilwie oﬁk:gjowd = oa4vb-gc=0,

o2

Y2,%1  pu0 Paﬂwise mkcgonaj ﬂr gq —btC =V .

So‘\h'{Lj abeve fwo M’onf, we- ‘_3“}4

) —0 cl
- T Ejgen verkosS X = [o ’(V;{-—s" ond *3 = | | ase
wi) s |

poiluwse cns-Hruﬂ ovw-o .

-—

)
Consides e Wc\od ma:\’B"l'X -\"’M re 7‘3]'; () - =]

= -1 !

) KL K
Sogalized wodal mad%. ‘D':[m e ) M;ﬂ

i peltn et
i Jao Jb
i 0 s =l
Jao T
-7

By depmiton  PP=ppel = P=p
The. mednd P wi 1l 'b’EAMCL tho med R Ay tha A,’aﬂoml.

oo whith Is given by Pap=p  fe Paps D

Scanned with CamScanner



PTP\P = | VS

=2 -5
T B

= 2
O
g 0

f;_Pf? & o

o

g o o

P o %0

3 o %

)
g 0
o ¢

— 2

)

-
—

3

\

.

JE

S

=0

.
CON oV
() wic 4
J20
E g
—— =
vy 10

s et S‘-J:ef_fi-‘?fa) o Bk

Scanned with CamScanner




DIAGONALTZATION OF A MATRIX.

4 | Dekine Modal mokaix

E Define S‘ped:m)--mal:*oix

Dekine.  Similagiby o mobzices . ' ,
plcm Diagonali;alsion o~ a Squoie m'al”ﬁﬁi .

lskow thod Heo malmt A= i— ll ';]_ is  diagonalizable . Hence trind

o 1 2

|
|
==

- 1%
3
4
1

x  Then, oblain bhe mabsiX .

P such thad [51AP i< o A]c\cjoml Mot 0 IJT
' =t o
B = A4gA+3T. A - A=, 253 '?‘w’:U ~ ’] Re T
T f to A [= 2 & 78
:fo | l] P= 10 | P= o 0 - B:-—IS q g
| -3 & 11

| -\ |

p S\nouJ_ thod He matmt A<= —':_ ':' l: IS Jiagom‘i;\abl@. Find bhe maknmin
=6 3§

P Such thad- PAP is a Jraﬂonm mabsik .

%
Af\g" %:L}I{"_QVOJ . )\:"'“L x?":rg_,"p_, Q.] KJ«-[-IZ ]J
| > oy -8 =< 9
T lg = 3| PEE|L 5-q
o ¢ ! B -2 Y
M. : y
3 Show Hrod He mobsit A= ; ?; 3] diagonalizable . Find He.
| | I -2 o

| 3
| matmin Posuch Hod- EAP is a diagonal mok 7 .

| = ‘ T s
%, = [3, L-g] o a=2i X =[3H, 148, 4] 2 A=l

fA“B‘- - MN=0, =
¥y = [3-, 1-3i, -]
| SO S F N ST s 16
| P [ 43 1% P= na 2i-b 2-b1 -
_‘ -2 -y -u —2) -4 946l &
R-NO —— @Q.~N0D
Ci~ Rl =~ , 3.5 9.9 N 1%

Fl-= Jo—-—2,4,6,% 10 12,M 1},

Scanned with CamScanner



H: Diatjonoli;-'{(’_ He wmobwiz A"—_ " I‘ : Hence detesming At . A

. I~
A= n=0, % = [l o, -] =i, xp= [ 1] aze, n=[ 00T

S I - o
P =18
o = 1| P=lv
-1 { O l 0 1
4 [y 2 &
> Diagoralize the wobwin - A= [ || Pence deteeming ~
1 23 -
At Kl w0 Koz, Ll s keds %y =[8.-57)
o 8| -
pe|! 9 [ o8-8
-1y s 1212 15 =3
-1
E 5 o - |

b Diagonalize. the mobwit A< l] Henco dekeiming R.
1

b
o 2
Yy

U 3
At A=t w = (o 4507 sza, w =[L el aes, m =l 0]
[ v a2 o] s [-359 3a) 20
P-_ = = i
2 0| PEld sal AT s 192 e
=t & & U - ighy Y8y 2u3
o [3 e ‘
T Diagonalize the mobmt A= |0 5 o] Hene debtaming A -
t 2.3

A A=2, 2, x=[lLo -]’ ?:Q_sj_‘—z,r,o]T n=u, xg=[l 0 1]

v -2 4 |1 2 A
P" 0 l 'P: 0 v oﬁ'@:
- o | 2 |
- S-— "g '—L L
8 Diagoﬂalfje He mobwt AT| | g | Hene deberming A
3 —b -H

T | T
AI"S" (\:', K, :BP .-l, 3]‘ 5 /\:2’9_ xa :(2_; 0’ l]T xg ‘:[-2/ ', OJ

. 7 9 2 4 |71 2 =
{ P: y] P = 3 "“ )
1

\
(3 -l 2 9

Scanned with CamScanner



=~ o
q
o P

_|' o 1 -
| e i {3 =
| A -2 )
- , ‘ —2 g -3
1o !Dnagono\lge. He motsix A= |5 | —b| Hene debezming A’
[
I --‘ o O

(A A =S, x =, 2;““]T;}\:"‘3ﬁ3; xe =2, |, DJTM ':[3* 0 J

| T T
P= P|:

2 1 o
-1 0
e N ~ — 6 ""2- 2« i
\ Dnagona‘lge the mobt»x A= . 3 __’] Hente debezming A
g -1 3 "
A =22 X =g, 0] x, = [0 ?Jt A=8 Xy =[2 1]
. I - £
i o 1
P=le o 4 P'=
0 2 )

: ‘ . ~ |@ '
12 DlO\ﬁOﬂaJlje. tle. molsn A= | benee. Aebewmive: £9
I

- Qo —

I
1
0

T i u
ARg = A=, % =[), 0] "9.‘3[0» L] A=, xa=[L 0L 1]

13.| Diagnolize, W possible Acs|! 2 e ;
o 2 | ‘
A9 9

Argi- A=) % = [0, -7 A= %e = [¥ 0] N diogonolizoble .

!
3

1] Dioﬂona\ige e POSS‘“9|Q Ar{
y -

Fa
|
o

'—-Gw

]

Arg. A=L LY X :‘[0, 3,—2-]1-‘ Neb dn‘a_qonaj‘r;\alolﬂ. A

s

Scanned with CamScanner



19; Diaﬂonahag i f)ossibla_ A : ?1 5} 8_
X

i 3
| 3y ,
A - A= L), KT [:0, , )7 &= 1. Xis [_6,1,5:]' Not o\iagona]i;al;la .
1b | Diagona\\i;e e Possibh A= —L 13 13]
e u H !

Ang- A =00 % =0, *}jr v =2 %= -g EJT Not- diagonalizobla .

(he 8 D]G.ﬂohaha& m \'ﬂﬂ\t‘?ﬂhi_ A= : L I;J o [P A3

I
: T T
Ang - /\':D, X, = [i,o,-[]’)-}\_-_ |+ﬁ’ Xy = [’b ﬁ-'l,-lj

AEIT kg = [ (@), -]

= [ ) ) N
P= 1o Gq - Pe

L

1% Di i ' < |1 =1
iagonalize the mobst A . OJ bence d . Al

O

T :
Arg: - A =0, % :“[0, 1,1]; N= 'r/ Ko = [f, -—I -*] 7\-—1 Rq = [f ==

o ) .
p= | et 1'] ﬁ—‘:
)= -

19 Dia oaoJi;e He mabmr A< |77 2 -
3 ) 9 Bence &m]m AS_

- -1 o
i : T
Arsi azt 0= 0,0, 1T A= iE, wy =[50, 1, oA emi ke [ 1T

| Vs 54 54
P= [o I = FE
-1 |
’ 3 o 0 ‘
30 Dlaljof\ahi(’. tHeo mad A A< ‘ t‘D ,,:l Hente detesming #b

e ¢
Arg- A=1,1, w [,l,o_'l x,)ft—[, o, ,j]:)\___p_ 33..[-4”]1-

I =) —
0 l} P =
] !

Scanned with CamScanner



o\,

Find e madmt A uhose  eifen valuey are. I,-,2 and lowves

T -7
ponding elqeo vectns e [) IO]T,U 0 ']T and |3 ) J]

N — ] M=%

= i,
Gl an eigen Jolngy o A ase A

, M o 0 {1 0 O
Spgr,'l:"faj L 5 220 [Tl A0
o © A o o0 2
‘ — l ‘;L et 3‘
E‘icim veckns ore. R E %eF | 3 '
) ’ 1
R
o )V
T T
ip) < o
0 -
 foep (790
\pl =
1 odff
LNTY
o o
P ) T
A
N ol
We have NN
A:‘PDP
o R | Ea
A= | o ! oaD“'Li
O ‘ | 0 0 0 ]
e -¢ -

Scanned with CamScanner



|
| DIAGONALIZATTON OF A MATEIX 9

—

Find the mobwin A whose eigen valuy ond Covsesponding elgen veckos
| are o3 given below .
@ Eigen valvas 2,2,u; Eigen veekons (2,167, [0, [, 0, gT

| . _13 2
| A Ay ¢ o} I'Q

12 3
(&) Eigen walugg |, -1, 9 - Eigen vectows [1, 1, 6]" Mo, ] E rjr

. 6 -5

Any - =
n . A | 0 -
3 -3 -~y

1‘ — -
¥9) Eifjen volug |, 2 3 - Figen veckoss (L% 1] E, % L’Jl, [y, ‘ﬂ’

-

And - A= 1 30 1% §
12| 2 H Iy
-y oy 23

S e L) T
(d) FEigen volvag 01,1 Eiqen veckoss [=) a’ 0.0-0 (V0]

T —
&) Ejaen valwg 0,02 Eigen vecoss [Le-" 72 0,8] I3 0]
\ 9 , ] )

9 18 A<
AMi- ATl o o
3 b ¢

B Figen values 1,1, 3; Eigen veerwss [io,-1, 00,1, ] [11,6]"

! . _ .'2 | |
| A i | )
! 0 o |
R.NO —— &.NO
? Ci= ED a, d
El- 0 —— b, ¢

o\f . “JO e ’ 'P

Scanned with CamScanner



Sinﬂu\qq;_‘_."\ialuga, be,(ompoSfHon L —
g€ )

Given on mxn  Complat wadit A, hese i genetal ‘el an wiwen

unitedy wmadaik U, an e untasy ol N and an m%n  mad et

D= (] wih =0 b i4] suck ed A= DV 6 -
[ The septeseatadion o A a3 a pooduct o~ U, D and ¥ e given by expsession
] ® 15 Erown a3 e Singuot value. Decompositien (0% ackomzedion) ok A .

The domords dif  in o medwn D oose colled e cingulas valugor A,

" He Columns ok U aso. ralled He \ekt Sm_r]daﬁ, veckoss and e Cauvend ok

'V ase called e x\t}l«k’- 51«\5\;\0& veekves .

@
When A 18 A sea) wod oL, Mo wokw@s Uand v ode o‘{r}Lot_:lom} red )
ond Dis o el wed T
4 T
T -Hhis (a8, Mo empz;ession o becowrdt . A = UpVv = LDV ;
Thiy  eapsession is eg,uwabn* 4o Ho enpression
pe Uy = AV —— @ -
obtain D.

hen U ond V ode Yonow, —+hiy  expsession mtijee,mi)\djedﬂf-o

——

Lotking Pgpiedwie |
Moty T
skep 4 ' Given e rodsit A, obtain Ho wadwices B= AA ond ¢ =AA -

i&gﬁ}_ " obkain
f—i—%nno’rfrm] Syskem 7o Hoge. eigen Veckoss . Fosm tre ostho-

Deduce. AN 0
qore) b whose,  columns ase. e ockews of Akl outhenermal System .

erde

He eigen valwes and | Co'ﬁfesPo'\A"\j eigen vectoss o B,

heps '~ Puscocd o o shep @ 8 Hhe modafil C cnd obban A gthogoral.

mm.
\-6P4— — obtoin 4he mod R D by vsing D= u'av.

v ord D4 del-egmined above., wmde, down —He sivxguulas_

-gﬂg.- wit~ U,

Nz TN doconnposition - kA o8 A= upvT .

i
i
!

Scanned with CamScanner



Note'~ £, Mo sinqulad. value  de composition obkained by Ho abore. -
I‘-Nnt—iowad wot¥ing sl2, dhe. elomords of D would be. suth Had, ks eadaf,

:Ah:a o A‘:} = nm.o%—hka eiqenvodue; B .

obtoin o Singulad volwe decomposition o e modt A= (:

|
0
St Gwen Hot A= | 002
(3}
20

8]

o O

|

o

o
o 3

The, chogackegickic equation o B (5. 1B-XI] =0 -

1 =X 0 fs)
& -X\ ©° (:0‘
h

8 6 9~
(1= (=M (a-» =
Ri=0,1%9,

The eigen volues B ase N =0, de =l M =9

tet- X= [ ‘j'zjr Tron o wod R eguodion [R—A%]X =0.

=X 0 o % b
0 X o y [= o]
6 o a-xf(z 0

Scanned with CamScanner



4o Ao Plgen valua »=0 | -~

A
/
L

Cagell-  An elqen Veekos  Cowwos ponding

Fus A= e sysbom () Con he wr Hen o4

| 0 A o
v 0 0 Yy | = 0
0 0 9|2 E

4 0 |
M= [‘J] = {‘L{} =¥ ? s +He Iirao&lj indapemlevd' eigen veckos
’ < CO'mg?oncliﬂﬂ -+ €40|€ﬂ Jolve. A=0 -

ey = ﬁ = [?} T novsw\cxlia&l oiqen vecket
¥ s

4o Hhe  eigen value X =1

—_—

CA!-;E.U;)'.- AN E‘.'t(lEﬂ veekus Comsi)onclir\.ﬂj

Fus N =1, the Systen (B Can be wanten o
0 0 O.I A 0
0 ""1 0 Lj b 0
0 0 ‘3! 2 0
Foen Ay, Y=o, 27D
Choose. A= %o

Yo = Fj] = r:"] sv-g,[‘ﬂ s Ao lireatly independent eigen vecks Cosmospm
‘ e —ding to  eiqen yaluwe. A =1,

‘]‘ i« He nowmolized eiqen veet

Scanned with CamScanner




Cae\lD) ' An eiqen veckos ¢oswspording o ke, edgen valwe, X = 977

Ft ) =9, Tk system @ Can be wnHen a4

-¢ o o] [
— o))y |~
0 z

0
0

T o Q

)
Ftom A8, a=0 Y=o

Chwose. 2z = k3 .

1 0 0

¥y = {‘5}:]:0]5\L5(0J 1S He |im‘{Jj ino‘epemlovd' 2igen veckvs msf’”"l"“ﬁ

2
ka ! o Hee efgen volwe » =9.

€q _:__\_\‘%;T\ = F;il e He hcﬁm\i;iecl eigoen vackot .
|

We ohseque. Had €1, ¢, ond 0, are. poitwise orthogonal And ~hetetuse. Hew
bosn an ofthonowwal  gyclew .

- 0 | o

u= l_ei € t?_';]: | o6 ©

0O o |

Frt He mod®t ¢ = AA, He chatacketisHe eguodion is [ c-»Il =v

l-%. 0 0

o q9-» 0
0 0o —x

(1-%) (a-) (-¥) =0

X =059

e
=

o The eiqen values d= He wod Tk € wse A=, 0,9

| Ib K= [ '-j'z.j!} He wedrit equaion fe-NIJx =0

e 1> 0 07 0
0 qQ-x 0 Yl =to
o o -Xlz 0

Scanned with CamScanner



N T . S

4

v v 4 snﬂrhnﬂl
‘ T 4 (lnn i'h mn "
| Cage\l .- A.-.\_I - “U‘i N | r-l | -

i '| N
L oFps Aev, The C-I'.-\vm (3) Con b wmHenny

1 _I1
| )
Foom\ AW, Ao, Yl
thoose 2 H
i
|

-—c]im] 4o o vlqw\ ‘!t\'uﬁ N=0 .,

& = [ . I [L:-,’l 16 e nob’m\lierl elqen vectvd
v 1
_ He eigen Jowe, A =1

iaen Jeckwé Cc'umspaf\clfr\ﬂ o

Cage i) '~ An €19
Fos A=), The Sgs-}-em@\ Con be watenod
O o O]l _ 0
o % o1y | ¥

o o Nz 0

F}‘OI'{\ -‘1’\‘01]' \.j =0, 2 =0

choose 4 = ¥e

o]
>

0

° Ao ke G'.ir]'em volwe A=l

€y — _f*_f—_,_ - L i¢ Ho NWJHJ\Q‘! aiqer\ V'E’Ch-‘{
¥zl b
! A i v \\Aﬂ ,\‘::‘1
Caselht) - An eiqen vedtt¥ cowsospordling o the €19¢0 X1

¢ wmten o

Fe A=9, Te Sjg—Lem@ can b

—& o o2 0
O O o|lY(™(©
o o =Yz 13)

Foomn kg, A=, z =

Cloose Y = K3

| oy watpoolesy Ry Grojug o

vo ~tho. #igen valwd A =T

f,‘1

fw
‘e = qrlf [KL] m_[‘:r is e lhneasly inde pendesd elgen Je b Cexssospoe™y

- - " . "'Z‘- s I
L \1 l [n ] = Ky OJ is ke |fv~omqlsl lnrlopow_lon' e[qen ve ckvt Conmelp
) ' :

hr'"""‘“"‘_"t S I ————

Scanned with CamScanner



o) |

-'l' 0 ’ " ' af e . ¢
)'n\ y ) v | vq } o o\R :" ’ Ve ‘” e “"'“l'l f,,la fw v-.lnr* ‘ |f|nn ' ehah rf:rfrm,pm'
Ll B K ( olgen value 21

L Bl e

i 3 ; ;‘ 1) Ao I1H'l\'ﬂr!.|l:1l‘|1l f‘l']f"‘\ ue s
1)) g
We eheeaw dhal 6, 00, 60 ot pitial@ "“m’"'lw"l

[
Mevebne | Hete b an m‘-anHlmr" tyshem
o e
N [‘l"f-; lrgl'. o o |
l [l ‘|

)
o n
_[ O 0|

o1 o)l o0
e HN\ tad- D = UTAV'- | oollo o o

o o ljlo %o
oo ollor o
- 1t 0o ollpo |
o 1oy v e
__0{10
o\ 0
o o 3

At
‘ citin b Ho gion v
-aepw?f'v&ﬁ' Ao SMula-E- valuo. Af_rmnpof

) )
. A=
Ohtain ~Hhe cihﬂu‘od AT Aofompnsil—ron of ke wrod- Tk [_, 2 l]

A= upv'

|
Given —hed A= [3] ) :‘]

0 ?.—\
(}.

~
B
_.q
>
A
F e \
)
- v
‘1\;-"‘
“w -
—
— X
IS
)
SIREN

|
|
|

Rt Mo et B, Ao chogackenisHe  equadion iS B -AT| =2
| N=x
l.e — .
\ 114]’1
' \11,->)le| =D =y S22 H120 D
|| YN =100

! ' The Eigqen valueg v e wodnt B ave AN =12, M =lo -

Scanned with CamScanner



.
Leb x= [A 4], Then e madit  equadion (B-ADX =0

' H=n T _|°
- {1 n~)]['j]-[t], .

Cageli) - fim (’iﬁQf\ vece g (’Um-g})m\olw\g s He ?'gale(\ \Iq\wl. A=12 .

Fos A =12, The Syskemn MO Canbe wnHen ot
- (1] [°
L} gyl e
Ro — %o +R
~ 1]['4]__{0
o o3 “lo
Faom by, —%+Y =2
toose Y=

A =y=HK

b

b [3] ';L:]: K’ﬂ} B e Nvﬂ-ﬁ%lﬂ iﬂtLQPQU\t'LQMd_ eiqen veets CDvs‘?SOSpmlr'.ﬂ

do Mo elqen AL

ol = 1t e

- [‘lf&} ?S. ,Hw vxovwol'i;’{f’tl eiqen JeekuvX

9= | Mgz

E__ML:_U_) A elqen wedkut CDWSPUI\AM to fthe edgen Jalue A =10

G a=10, T sygdem (@ Can he waHenos
Rt
t ' ElLP “lo|
Ry —sPo P

Fooii <Ih3 ) | Y =P
o e, e
!ﬁ:r-—‘l":—‘K-Q__

-—

-ke

g +o | '
Re = {3'] < ]j ] :\Lq,[ ] $s Heo Nreatly }mlp_.pewhmd' ejqen Veekus camspm)t*g

Ao Heo elgen Value A =10



Mol Jyv4 =32,

€9 = A [\’ﬁ] 1$ ‘thr(‘ I‘im_nff‘llj |'n<!a?0m\9v<9_ f’-i’](’(\ veckrs &%

= i
el v Nomswaali 3@;‘ )

We dgse Hed Ao elden vedwt e and € axo ovthogonal

\
Thesokume Ahese Foswn on U&qunozrv:u ijiem,

L VL
s [X, Xg,]':: 1\{9— i

KTy

— Frs 4o wodwit ¢ < ATA, e chogackertsHe e;lvm:”l'oﬂ i$ \C‘—%-I]':D

[ o E
& o -2 4
Z a4 2N

(lo-» {to-te N .-15] 4o [o-2 (lo-N] =v
Uo#ﬁ ( ,\L 1N =D

» =V, 0,0

K e 192,10, O

The elﬁer\ Ja\wes  d- Heo w\o\ﬁ"ﬁ"\’l
Leb x = [ Y 7_]T Ton the wadoit egquadion le-21){* =o-

ooy o LA _I° |
I-e o To-h ”r-“‘i—}’h —®
g 9 N7

efgen
Case 1) - pa eigen Nectwy cpmspm\\nq f-—:ﬂ—\i* 9
— e e e e

alue N=10 ) -

Hren o4
Fis =12, The Syetem @ cmke WA

[ B M

g 4 <
Pq— Rq-t 4l

— g 0O Q_'“j( } [b:l
e g ||y l=]e
{3 g4 870 L0

&3 —) P\S 4

9 o0 L | e
ARRHEE
0 o 0J|2 o



Foom Hhag ~h+2 =D

=Y =k g2 =0

Chaooce 2 = H
=2 ::‘Lf

Y= ezstF)

% = g _ \cr e \ jo e liveaddy {w?p”\clg,\’&‘ efqen ve ckuvé
| ; 18 lwo. A=1
V" ‘ GOWWS?MAM?} ko Ho eigen VAl

-

Il = a4 = F

| Vg
| S« M — , Ll
& = B NN s ~Ho M—mohﬁp.ﬁ elgen veel

\;\]'E’
lﬂ‘}l“_‘g © An eigen Veekw fostpmclfr\g ko ~He edigen volue N=10 .

—

Fuk A=Vo, The Sygdewn () Can be wasHen at

®o 0 2 b 0
0O 0 41| Y|=]|0
g 4 —&j|2 0

P& PRq

B e

Ba—3 2@q -Re

:
23R

—wown rﬂia, Ay 2y —42 =D
2-=0

A +24 =D

theo s Y = =KL
qA = — 2y = —2 K9

L\ —2¥y Q
Yo = {3 ‘\ = { Y-L] =~k {.‘1} i e melj fmjo{e,\ola,d—eie\em NIZ S
=, ’ L’OWSPWWkﬂv-h Ho  €iqen \lq\uﬂ N=o

N = (4410 = ¢

X | . :
€y r..\_‘-?;\?\ e i:‘{)ﬁ“} ¢ He nm;m\s;e) eqqen ekl



i&\?@-("‘l"):' Ao 'g’jic‘{'ﬂ veckus Cobmspw]fnq o the eiden Nalwe A= 0 -

Fx h=o, The Syskem (9 can he  wmten o4

e o 2] 0
O 10 &4 lj =0
. & 2|2 0

Ra — SPq—Pi

o o0 L [ oL
o 1w 4 [|3]7]°
o o %J|* o

pqg — Pg — 2R

o o 29717_|°

o 1w 4||d]7]°

o o olJ|* e
Foam Hd, x4z

sYy+4ez =0 -

ehoose L= ¥q

2 = —si1 = —§K3
T T —72 2. = \0¥13
Y- ¥

ke A ¥3 \ ' |
| y|% ek |= Ka| ¢ | ¢ Ho Hma,q,\j indo pem‘ﬂv\ﬂ‘ @44 en Jeckus Cosmspond

Nygll = L 1+a+es = {30

—

\
s B B b woalized e b
IR AN | U Jea erqen Jee
INEY

We thepe Had e e, € ase poutwile e oqoral

Trewedese. Aoy fogm on osHonosial System

V.—I’x Xq M]-: WE HSE e
=L ag T
WE o TS|

B = U‘?AV
0 W

\
- [z Vgl [ ) IE _
v ) 4 A ANe \}\n“h Q.L@
il P Vg e TSN ®



e ®s W

K NI/ N \ﬁﬂ:l
O Fr e "

i -Vt o
T sl
_ T o ¢
\'0 o 3
Thay dev dho given wadih A e siwguw\m\ue olacomposf[—lm £
A=UpV

N (7 —ﬁ’ﬂ{}

;()L,};-nm e siwju\o& Jalue Decornposition ob e wadaih A= [J’"
| 7 0

Q:’; Given —hal A= Wr r 3”—]
| e ;

B - QAT:[\’W— . EJLJ wz e _ &)
J,E" o _m‘ ) '1 9 )
| P fae [T [\}ﬁ, ﬂﬁﬁ]: [m _rile
| E "GJ?. 3]9_

’"m o O
The chogacteslsh e,aLqu-ﬁon & B Is gz} =0

=

Q
@:-'?Q | =1 = F—ar+2=7
=D =P
» 3.1 .

L The edqen valwes dy=He ok B ane =3 PP =]

equation [B—>E)% =0 .
| e [’L—_) ‘ ][ﬂ]f[})} — O
, g-2[| Y o

caseld'~ AN eiqen veckos c:omsvspom\ff\g bo Hhe edgen value N=2 7

e,

leb— x = [ ‘jjT Thon Hho B

P r=3, The Sys¥em D an be wrHen o
i \'] X *{/0
\ -1\ Y L"D

EQ —3 Bg -f'f?-[




oW s —A ¥y =0

chovse Y= Ki
de=9 =8 .
RS I 1 4 l
o L} ’ La] ) K'H s an efen VeekS Gommsponding ko the eiqen
‘ Jalwe M= 2.
e J1n =J2
€ & — Ll — | W S o V\oﬁma]'!&@}s e,{qeﬁ v’(«lchh(,
| ?{1'!‘ ST
w}.‘_ An elden Joel=vb (_ms-m:spam\u‘v\ﬂ o —the €igen vq(u_xz_)_‘_:_l__f_

Fs A=), The Systen O Can be wovHen a3

b T

Ry — Re -

bR

Foow -thig, a+4 =0
c~uose = FL
gj__.__"‘j‘f-'"i‘f_

Yo < F]“[‘CL]-*:KL\?1 s o lmeosil_y fnc\epemlard— elqen ve clvs Cssuspon

’ = —ding b Hao efqen Jaue > =1

14 %\ »’T\I_.H-l

| . N - WE ) e Ha nevmed 26 elgen ks
1) el - |yT

!k\e_ o seave. Hab— ¢ and €@ ocso. CI?SMGV\NJ and —hesotase oy Hrem

;:c;\r\ O’é’H\OY\Orﬁ‘mﬁl Sygrem -
ez ‘/FL]

= E{ e =
| l' P—j Voo VT




—> Tle WC‘.—C}LFSHC @.%wahm ob—tHhe modal ¢ = AA ¢ le-xEl=o

l.e \jt">\ 'F"f%:
AR B
g z

c—ex -J3
=0 \%
—J3 L9 x|

=0 1€

QS’-—L}Q(&’?—'}\) -8 =D
4% 16 +1T =0

D Ry

) (H=Bi=P

» =2\

T elgen Nolvwes 0%—4% oL ¢ I8 ove )s:::s,/\'«':l‘

Lel- A= E’\ ‘jjT Tropn P radsit eguadion f’cﬂm;jh =0 .

e ey O lr} .«:F] _®
W g1 2223 0

ko Heo elgen vawa A=2 -

Case D'~ An elgen veckss Cosses ponding
Case )i An elgen veckss &

Then Systenn ® Gan be wwten af

1 3 ’"7(]( °]
\:,_‘rg JaJk ¥ )l
o —> ﬁy_*‘\[‘fp‘“

T

O 5] y]™ L®
Fooy —Hhis kA JE Y FDF

‘ chaose 3 = K

s N =2,

|
J RS Co—g'zsﬂ,f-’vo\'\ﬁ!w\ﬁ ko He eljen valwe A=3.

-1

wall= J 34 =%
= R e {ﬁ]&} {e y\o,mﬂ_‘i"i@_‘& eiqen Veekob |

P SR o
TR \ e




Case i) An eigen veekus (,msmgpm&ima bo He eigen valwe Z=1

Wit U,V and D e Aekegmined  above

s A=), The Systemn @ Can be wsten o3

=0

1|’ (S8 l
o { Jf: { ] ckh[ﬁ] s Hhe Hneaﬂl_»j inc\e.PM eia]e;n vec s (oswospon
—ding b He eiqen Jalmwe A =4 .

il A — VL—l is the no'mm!i;eJ elqen veclkud -

= e "[ﬁ)a,
e obsegve Hod— € and g 0se 0'6+L0C30M-‘ and —Hheackuse Hey fuss o

Monomaj Sjﬂﬂm'
I e] ﬁf c
N =|&C =
e 3

[= !

[ =

We Hind  Hod— b= UTav

- [ sz.”f %} S =

B T A S A i+ —‘—@J
Bt ¥
= =

.--ﬁo
Tl e -~

A= upv' gy Q\V\%M\!qlm_,

AQ@;«\/T)OS?HO"\ .



Sjl\f&gl—&tls Theosem '——

| This +Hreasem 1S wetul to Find He approrimade volue ofa ma:“‘m‘l'i

'i b o highes power oand Yunctont oty wadi cos

| T} the squase modzih A hos n diskinct eigen ~oluas A de- - An
Cond P(A) i5 o Po‘j"“‘mw htie. pE

ol il
A= G A+ A ity A e 4 Cng A FATA

pWhese Co G Ca oo - Cn OS2 conskante Hen He po‘jr\omiaj P(A) G be.

| QipﬁesseA i <te 4o\lowing Jrow .
pea) = = P( %) S = POV 2 (M) + PO 2000) - - -t PO ZOW)
s=1

e

\he 2 (™) =
e ().

U):j—l;-f—\-:{:; i}r'bj'“‘i AS-D‘

| * .
D cong)des e f&jnﬂmml P = R

L \
Now [XI-A] = B ﬂlﬁ: D;] " [O ;_3]

N~ 0
0 bl
a0y = (PO e R oant3.

.. Eygen volves dy T ase N =) and Do =5

() = r—% —®

—f()\):: | AL rA‘ =

Foon O 4
Ba) =4O =%

Hire) =A'(D = b+ =2




FY] = Adjoinb wedait o Ao modit [xz-A]

"% 0 |
[0 :[0 m} —0O

7—()\'6)': FF(>\'5)] s=\ 2, Ldé’_ﬁlQJL

A ()
Lo9l

4(ne)

Z(N) = Gl ow=
'O

Cr s 2l = Fol _ o

7 )
_f_t(o 2 o 1~

o0+ 1)

2l 1 [3’“3 0]
$(»p T lo 37

o © 1 D 0O
- 9 0

O

2 (n) = ZH(H=

By Sylvesteals Aheosenn, wE ged-
prA) = PN 2 () p(ne) 2.( ™)

T 0 0
sp {1 © <D ]
Am s >’1 \O D] -+ % (0 l
/§D _ 1 O
= s ggb_



Theoverm) .— 3
e Sam of e efgen valueg ob- a Squate F 1 1
moed X 15 egQuUa

G0 its gace .

P"_EP_D.L I/J€ Qlf\au povve -’"L\'is AHeo 05€m bj CoﬂSiC‘eiir\l—JJ A SYUARL. VY'ICC)"'J;'X‘C?‘)‘

04des % |

bl s oy g N3
sqguUas e oAt o ordes 3 and 3 be ks eiqen

ag) Ger 2% be o
\i@\uo. _

L% Aan 03%

po\jnomicﬂ o A IS

The chogactes sHe
N9 !

o N

1A,.)\_I) =
Aaga

angg ﬂgg"_)

we have .

lay - I-(D‘M“_)‘) (“&3"?9 — 032 09;]# Gy E"?—\ (o«%"%) =) ag&]

agy Ang — A9 (ﬂaq”?*)] -
L Gqo G
— Qge ) —Q%a3 X &5 =—0ng A} —@ig

— Oz 099 + 5‘51>~]

AP cag N
aq|
Expand i by wsing 2y,

|A-x1| =
+ A3

= (oD [au Qg -

— Qg agg] 4 Ay |2%3e

Qg N -f—qnﬁ

["\Ql%ﬂ ~Og)x

— a4 a9 Gqg — Q02 q@é)-;"

- a‘ll“‘.?.Q)‘ — Gy

¢
s ane 4 agy X R

) — Q43 Q) A9 + Qg A3

= apy e 139
N — oy Q21943 + a,p A1 *a-yqﬁﬁqﬁ

B 3

+ 02y Ag0

- 0\\@. ﬂgq__ Ag
(an dea 40y Ay +agg=Grz— 2198

£ —x+»(an-taee +Ags) =X
— Oyp Aoy — 1% "‘31) + (@0 A0 4237 ayags A3~ Q‘Qaq"qm)
4 Qyg Qg Qg -+ Mz A2y 3¢ — a3 A3 a“") O
elqen ~alues ob A Ahon,

:HS AN Mg P! a’ e ke
L (o) (a-2e) (2

1A-»1| =
(™~ (32— (ha=D) )

) A --'-%I' =



A ~ '
, %I]* [hl)q f>‘l)‘->‘2>\ +)“QJ ()‘3*)*)

N T S P g A IS VIS oW

Cyeha =da h) e
N,
Composing Ahe Co el (hemits

: a
l;-\._M] = =N +)?(?~1'+>‘9f+>"$) r'/\(%ﬂ\e,

Eq’w&mﬂ He R.H-S ob (_\,) owvd @ and

o} N, we howe

)\14')‘@,1*)\5——

e The Sum o) e eigen values ok A = The Sum .0
o P

‘L-- -Hne. e\(?‘m(‘w}s

0\!’ M p“zﬁﬂdpc\l Al‘-aﬁ\OY\ml

o ol e eiden Jalwey o & maFt A 1S eqval o

Bence ke

He Swarle oy he mednk A
r)

Ancthes. Prcl =

couage. moad Nk o} ovdes .

let- A be
ay < aig Mg iy
e | An agg X agag - 7r 2B =D
any Gna ana - - Onri

Eqkpard"‘-j Hhis ) we ged-

(an -») (dea=D) = @mr})-—fa.,;,( a polynomial o deqsee a-2)
A an (o polynomiol dy deq¥ec n_g) T | =0 -
(5 (» —a) O g = (b ~San) polgnomial el deqee 1= ?) =0 -
) ok degee (n-9)

A ) ,
qyonm) b A polynomi
N N =

n
=9 \7(‘ "l@ln & QggyAzs + - -

) R e & (gace 4) £, o pebgriommial chdeqgee (1-2) A0



I
{r ')\l'; )\‘2 [ >‘G L M ale ,+l,-\e -'D])l‘r}—g O«L .-}-\,\,LS {'ol\kk‘.l_;oﬂ
g

o= it 0 -
a =t b= 0" Trace A

/
Sumy of the sigH = =2
)
P rsace A
| e
= - H— 5 ! — Tzoace A
=t
i 7\,+M+M-¥--.+M)fq"‘“"“p"
| Hen Ce The Cuwn D\r eiqen\m\uws tﬂs & mﬁ’aﬁ'i A 1S e’_.ﬂlwkl Yo ~He Y oance,
o e ok A ]
Theotew Te Ppdud of Hhe eigen Values sk o ot is equal Fo iks
delegminamt .
Pk t— et Ny, he, Mg AN e Yhe eiqen values oy Squate weHX A

Okf U‘ﬁc‘ﬂﬁ. ﬂ -

We poove Ahad X g hg - Ny = det- A

The chogatkesisHe po,\jnomia\ o A 1S
Aont] £ L) (a-d) -2 )= 1D - (r-2)—O
we  heve

Taking N=o in @,

(Al = ) o (029~ - - to—x)

IRIE AR TR S

AN
e J

FHe  elgen Joluos 85 A

] = G mde s o

1Al £ N he Mg A

| Yo The ael—-o\y A = The pwc\utk‘ﬂﬂr
pente Yhe P?’DAU‘{‘.’_ of ke elgen volueg o A IS e.q_mh 4o (ks dekeg

C —winant .




f\‘ Ee — i — :
SO \D  TF one ob e eigen velues ok a wmod1 A s 2esn
; ~O¥)

dtA =0 te A IS singulas medsin and vice vessa

T4 all He ediqen values db a madn A ale Non Zelea Hav)

(i)
dob-A kB e I 15 P Q‘ﬂﬂu\a@ ez ond Vice vessa
X /TLem;p_W; g '— T4 K is oan eigen volwo, ob A (n'zs*zmspom\inﬂ Ao Hee
fue. oF A ém"mgp.::ﬂca\irg"h Hhe.

eigen vedod X hen N s an eigen Vo

€igen vedros K
Papoly .~ @Riven Hod N 15 an e fqen value. ol o wedri ok A ond X ke it

fO"b"D"OSPoY\AW\{_ﬂj E’\C“("{\. ve kv .
N eigqen vm\wz. c?;— A“ (o6 BOSPO

We PIT X is o M\Mﬁ’h’w- ejqen

Ve etros R

tle.  psove iy bj wgimj mtb@wwch'cal fr\Jue-HOﬂ

(- Hese eqichk< am NoA -

By dedrinition | K is on e.io)e,v\\fa\wz.. ok A
0

vedor ootk Hhad  ARES BB T

2 e’
o Asue b n=1.

The Result
Pse w\u\%p\jfnﬁ eqn 0 bo-lf{r\gfo\ﬂ Wit A MQ‘]E’--

Atan)s ALY
Ax =n AP
Ar s 7\(7\7\)
P(*L'ﬂ = )%7k __#_____@

wence & e on  eiqen valuwe o L withxibselb as e Casoospovdhe

esqen vedwd
That e Ahovsem is Aswe s n=9

Lo Ho sesult i Asue ¥ ne k.

Ay = fx @ '
Pse rﬂu\%‘\p\j ing  eqn (3 botheides with A, wegqel

AKX & AXR)
A‘Lﬂ — )\KfA?‘x)



ot et
AR = Ar . 2

Whith implies —Hod- £+ i an eigen vaue. ot A”‘ Wik X |'l~5€i’-k oxk
e cowvponding eiqen vetted .

Henco. by e poinciple b octhomadical induction , <rhe heosem TS
dgsue. vy all pog'l—Hve integeg N .
Henee % 1S an ejgen value o A Cnﬂb}pwcltwcj o e e.if:'en e Ul X
AN CD’S"U‘DSPGM\ENQJ o the €

e N hove He.

Hepn RN1s e e,{qey\ valuwe 