MATHEMATICS -T Modul-T
RAS- 1037 Matoices

ST —

Barices of Mabrix Adsebra omd fykes of Machiices

Ivsoducton » § walislit dn B Jf('lrﬂ‘"@lbcqfr Jahte of elowartsy

L\Ie-ltp*l \mcej be humhf*f—% ay %6 abstyg et ?umd-i‘Jra\_ Mol can

%\ be  aclled ong mult plied.

hc-‘ﬁcxmd- LsC ol J‘V\ Ac&u.’»@ %‘l‘MLLQ"}'Qn_Qou.g

r‘\ Q* 3":((—1,5\ aye, a en
Li'woar ol ;ﬁﬁ(‘“ yembial e¢u atfi'o™

|  Cguabonsy , Qiwcar \.ﬁnhﬁs{{camo&*b"l
" electyteal  clvcwid  andl yobotics etc.

1
| Mehits A st of mn elemowkg (TEal or Complox) asyangeel

&

dnoq yectongular asray. of M ¥ows omel N @Qimhy U *

Fiag

, loritren as m X n.

'ﬂ'\’:‘-i_'h‘i {_t_«% O?.'TC[Q]" m La %

' A wxn mat g U.__sz,uqﬂ_ﬂ& wx! Hen ag

rc’t\l Az -~ Om i
a| Q2. -~—°° Gav, 33\'4-3 q—/Q"BO Olﬁha-‘-ee[ L
2 .
: ‘ H= [%j]hxyl oY
Lo an - o] A - Tag] whoe
\5‘;':1 ) - )
d =
omd 0] e te elon.
Tybes of Madwit—

5\%031 Maksfx A medet dp salel do be ¥eal ug
clewenty auve ¥eel Aumbersy - "



DELL
Highlight


@ .
c&gth Hm"’ A MCL'.\"‘(‘F\“)(-. _P\ovg Oh_Qd__ me CCLQL“’Y]TI OmOI qha-
wawnber of rws  ag called  column mahix oF  collumn vectod -

oy B9 [‘4
22X\ 3 Jaxy

@ Sguae weeiXt | madyin dn which ofhe wumber of Yoy egyal
Jo Ha nuwber of  @umny gy called o squad matsX

8:" ] 1 2 Bt b 2 %
= Q) [3 i JBaa an by s &
3+ % 3 d3X3 - 4

(® Ml modeix 0¥ 3ewo mokeixs |

® Dd qgonal madaiat- A K7 uase. wmadaX on whiehh el wnon-d
clonentq  awe zexo A8 called o oh‘q{jmhc&. ot -
Fus o A= [aiidye, s a oliagenal wahix df adj=odfer.

T [_\;[ltzc;”) ik
o o 3 ‘

@ . :
wﬂﬂ Aiggomal. mahixt v which <00 fq
cne egual do a Kealar (s k), e colled a fcalar

HOO o
..-‘E‘-:c—-‘ K"){o }l\ﬂi\ q_])

O (O TR

@ Vit mabsic of delod

A 8 calor




® Toiangwfar madels af. 00 e elorards  pelow o above e
doiamg War mwatsx -

Principal diggonal ave zeso, s calleol

V) U Ppey .:himamoqr wated > | gguare madaid dn which o® the
eQomanky  below dhe  fatntipa cha@onaLQ ave 3Zexd 4§ calleol an
Lppes  dia ngular  makyisc

w ':t_qxij Gt an L\Hﬁgr ;}aigk@qut(‘ mcd‘a‘;a(_ J;%- C’M‘j ___to
R ’]hm Lor v -

Ext A ay Nz Qg B )\ 2 N

. \ ~ \
‘ Q\ o Qa2 927 (\L) o~ ..ti 5 )
h. o 0 Qa3 o o\fekl

@) hower _J_ﬁgvguﬂ_g_x‘_.mdﬁ&a A sguare wnatels u‘h‘wgw‘cﬁl 0-09*
¥o elomods  qbove Hhe pyin il o,h‘a@ohqﬂ. ope Ze¥0 S Cnﬂﬂea.l__.
Lowey dariq\cjuﬁqzr mahi L .

| s Az Taii e, o8 @ heT.

H u-% ai4 =o Qox U{J\j‘.\ :

\ . 6. e
\ (o} at ] i 2 .
€0 d) Au 0 \l‘) 1‘.1 3"‘\\
Qzy G O :
‘ _—
| Gy Az, 933 (A el

Sgular amd non-sngular Wmedwit> | euare
Gz said dobe sbglar Gf |Al=o and  non- sdngular
£ 3 A= T13] e 1al=au=e S A ds ingda

r Lot
) % A- [sze{ i ] fan | Az Gt Mnat=|H0
“Ipok  Gud A 3 o
2 Ade vewxngulor-

© Trace of mabvixs T s of ot e clings
o Sguqre wmaksir iy Called Ho fwoce of A W

B ok p- 2 :-L]M A AT

La® R
i £t

® Gnverse of marix> bet A
HRen mal ]15_] odiA .

\

R MR S __,_;ual;a‘d.ﬁ“-‘&ﬂ e



- * A= [_\ o] Han evaluafe. du value of e e€x prestion

- CARTU= 2a16
N, A+sT +24%. f )
Given A= '}‘ 2'] A0 |Alz 042 =2.
Hen 44 v le =) (o |® "L
A R LR KT SN M

Now A+ST +2 A7 - [——3 -
- 0

“ 26 R
|5 1]"1[“] o

® Nidbotedt madits A gpuar mehix A dc Said fo be
nilbotedt af AL o £rvp- [ 1]

= -

H ool o dndex P dG— b s e JLeaxt —ve AW

Hhed
Ap':- @)
(D) Jolembpotent matsix-> A sgume madsit. A4 us
ddompotent G A=A . fxy,

df) Show that Ahe matrit
) ~1 -y
hirs [j y L,] Q@ adgmbo teud -
e
® Involdutawy mabrxs A spuae matrix
Wvodutag Jf AR T whae I’ ug




MATHE MATLCS-T Modula —T

KAS-103T Mataees
Maimeed

hecture No- 2L —

%‘“M-I—m'c. ’ S)tew—aﬁmm.nwc amo| Orthogonal Matices

BPES & makvices :

@
Tmh&m o® a mataix - A mateit obtained b(”) q‘h:f—ercﬁqng..;'h& dos
omal  callumny of-a mabrix (¢ c@les] Ao trenalese QG a matsix .
J¥ 4ag olenoted B& BT i Aa!

€50 ) 1 4
== 4 3 nT -
% A=, s‘e] = A [’; i}.

'Ejo_@\(,l) (FF)T—_ A QY CH*E)T ﬂT g 4w CH?) =B ﬁ

A = Tady] ux calied

& (2w
H 3

-

@ %mm-l'afc. atdicr A gpuae matsize
//_—’_. % -

@Skeno -%ann-a-h-lc. maddx o qnh- -&dmm.r}-ac. m«;\-mc-v

A spuare mahit A = [ai] G5 callled siew Sy mimateie S
[ai = -aji w4 ov AT=-A] sl |

 for &xfaaoh&m , pud w:d *9'”‘



DELL
Highlight


T Poe Hhat Yoo medai i

1) —ai -y - . 7
S " (\; X;{ ~ o J e “-,‘Jr‘m ’.{')inhfﬁdl(,.
ol : :
—  GWen ' - o
A
A= K_u o Q,X
4 -% o
fon AT_ Lo 4y o -4 Y
—d o -9 |=-la o B\~ - f
-y % (&)
|

u -% o
D ATL _ A on A i skew symmebic ot -
s
| Netet oy
|

Rguare, maksit  Con be Lwguly exptessed ab ho aum
of Symmaotsic webit amd g gkew - 3y mm gdaic  madai .

A= %—ﬂ A+ 3\‘. A
= %(H'\'HT) +§(g_ HT)
. T
= f 4+ Q '
/ 1 (Y
Yt madain Skew- Ay mmaterc mateia .
.EE Ei}’m He GQQQOLUih ’mcLQ‘a—l\JL. ﬁ__ 2 3 | i
) Raloth N - :
sl ok, s 5 madd5C g S 3 ;
aQ Rkew- )'(‘j"”mhﬂt vl |
ol

‘ ~l + &% o)
e {1 3o | ten ATo )T

o
=\ 3 ~ &
S“_‘ o S \ L <
pm ‘S\dhw*_&‘\c mwﬁ

= (At AT) =302 3y (4|3 =
e 3 § | B
o 12 e 3 R
. - 3’;{_ < 2 3
; S
{Skewa.s,\dmmﬁc.mq}ﬁxu _ :

=l

q-4(A-AT)= L |



(I', &‘ORM &QCR 0‘% _\'E\Q Gnmobﬂhs Vﬁa'}"r}’lf('.ﬁ as, J[P\Q _Suvn C“(') q q
-Q-d\rhm-\—mg and /%kﬁ‘-t‘-%d?n\mﬁﬁ\(, Vno:frlbt |

1 =3 < a a b
Y Y\ %, = Q) c b bl
mE 8 = e & €.

- \ Hhogonal
‘ @ > Ordhogonal Motaix2 A aouase wmatx A B calQed oxthogo

Makai W AlA= 1 or p,"'_ﬂj

Noﬁ"{) e Rave AA=T 4pen |AATI=\LI
2 1ANAT] =L
5 1A} 2

\Al=t] 40 = A hoh-aimgulat -
U

- then  ppT= A A
| 5 pgr-1 L7 AA=T]

»

B4 Prove  Fhat A= X '\ s oﬁ&edom.g : _ e

Qven A




@

<

2
€)) g;"(go* QPL):\ =) zz,o+q7‘: 8l = o=

; .‘-\‘,: J‘f "i.. ) 3.4 v =3¢ 3 y
oo AN T -
R A 5 riy b

—_—

e A e 0&*9\080"\&—(2 $hewn
2 Ay -6 K q

L
9.9 I Yab B0
b Fut . B
wly g e 16k ot
Bl | -2+ b+qb I+
=) é_ Rox a& B+ab | —H +c¢ oo
"R ab e PR TR = o o
“Y+ qc NG b5+ (- o8

On com\om‘a—i ho Gott mole

= |a=1
Rwabi=0 - 5 %+b=o 2, D’:'%.
“44aC =-o»o

S h4C=0 = \c=H

e
[G3E i
]




5 MATHEMATLCS -T l:;j;%z;gr
KAS-103T Fee———r

e Vo3 SR

Fin Compost amo] Unitayy Makwices .
@ghm madrix 4 A mabrix ¢ colled COMP-QQJC mataisc ~4€ at" 4

deast ont e Loment of mahidx W a (okn}qu}Q hambe ™ a+1b
whare A b ase yeal -

® Csh{j\.gdq’e of modrixs The wmahie A Bovmeol Iy veplachg. the
Carmety of o mabrint A by v ows pective  condugete number
W oellled o conjugate of £
Ty .q\% A = E%jjwn Yon A = L4ig s

= ﬂ;[mi ~Fi) dgen [ o [R-3 _‘“.1
G ) 3 i

© Trans o of_comjugal medoie > hat A ¢ ovmasix ond F ity

| canjugate - Fen dsongpose of B ag A% oy AS = (BT

L) JTPAVS A Ay (A+RY- A*4rt Q) (KAY-K A* W) @

» HexmiHan Mataix3 A Aouare modaix A=
Hezmitan g

K_"‘j‘ﬂmxn w8 Kald] 'h;l,e, -'
A*=p o Qij=7y ¥4,9 | |

Notes for eliqaomﬂ eloverts pud Gz ,HRen Ty
ST 9 arh - a-ih Tk el
7 N S 1 T8 T beo -ty o
0 = a, ilsead numbey) :

2! mQ@()hqg,-_ e ﬂm#*;_“’% e 'H‘ o]

N r{; (f



DELL
Highlight


e

1 : g ;2-‘_.1 '3\4

—  Gylven _ 5 Ry =73 ~ . .

A= R =8 V- ten A= 244 =3 1%

24 4 a 24 - “
d =
.i = T — [ .
amd ﬂ -'(‘ﬁ> dey _3 = - A

34 44 o

‘:) ﬁ—r: F\ | A A0 }\t’HW\H‘l\C\n [ch‘.i‘a-{.i~

S¥kew - HerwmiHan wmatsnX> A {ovase ot 1% A = \:Clqj]
C“QQ?"‘ 8 Rew- Heynutian G4 ‘/\* _A or Aaiy =-Tq5; Via

.4
:_le"::] for o[rq@mhaﬂ er_m_gu{-_q . PLLf' q‘r_j HRen T ,.:
—_ Pe— |
QUi=-q§ = a4+ a5 =o - ]
D Gy + (-3y) = o [Takeai; =3+ 14 JE
= ReL=io) =y BED e

Pt mj.i :—Ld =) Qui ax qw\qgﬁho«&& 6F of o :
Mence e ciagenal velomewts o8 o skew-Hewmitian wmaf
citer o ox prose g4 dmagihaay

Bt Shoo Hhat ﬂf—[i Qg) a] w3 Akew - Heswmitian mats
o & o 3

[
—  &iven

_ 4 0 0 L Rt o8
A - o o \:( %n ﬂ e o O —A
o o & o 2lhaae

o 0 PR B

] —_ o

B Chuck -Hia modvice.y %oer HeywiHan  anol “‘3




B Show Mot He mabix A do Vewwitian anol ff 42 AkeT
Hexmitlan  whe A 4%
Q) {2 3-u4]
a2 deprru-2el2)

p =k
gy [a 4 '_

. 6
2-24 »—Zi 2 @Kw'aolf)

.
n
SGD"G) G_\\ . .
s pren - 44 - Z4 4
A= [Q : E Hew A = = _ '}
3tha % 74 4 2
% *_ (7T - 244 %
= A = = ﬁ =) A= A K
p*=( ) Ylﬂ 44 2 ] Hence A -4 Heswwitan .

" . ‘ 2.4
= bed g=ip - 5 [T Z-Lm:) [ ax “+‘4
Tsta % —443 24

“Hhan o — 74 L - _2:1 -‘1’3“;
—-q_’_l,.;, ~24 ol-3d — 34 _
R, 8
[—‘-H-’Sq
= Be-B = e

Hence  ©=4f Jo 3 kew- Hermitan wmatetx -

| Motes bvery  Spugee mabix  Can be uhfzuﬁ-aa- expressed
| o6 a HerniFian  wedaix. amol q  Skew - Hermitian mated

el e A- L10A +A)
=4[ (A +A-48%)]
=308 AN + Ca - )

= ¥ Q
\Z- :




ot et - 4 5 e
R =1 o .5

&} ik -~
Now  Wogpmitian wmoadaix | rz "
. i "
4734 o _\_
F: %:('Pﬁf\*)t Ji - L1 ? + 3 0‘
-d =T b L
e ok Y 5 I+‘J':4W
* g &) g -4
Vo5 = |2
2 Spew- Hey mitan wmataix )
2434 6 44 -5 5
+) - A+ 5 1 .
C@': %[HFH)— o .j g “2- O‘ —A
|- —2¢4 6 —ha %
1 £ 9 1134
- 5 2 4
EREE I [ o
HE‘h(e

Hermitian  natsix -

E'smz-f d o W "l’f:"—':" '
sesy, he matalx = ‘ A
—& -4 RIS

ef Hermitan mafns nd  akew - MerniHan ""'Cd‘

x.lﬁ‘ ARt - HA— . _o_;.“o”'

?m'% dﬁd— 1,

'-, -

= Ghen T4z o MM dan g 1 2t ®
= c bt ") A= < = ‘
. 4

Az P+ @ whoe P4 Hermihan anel @ w2

4t




A
Cal 4 &
== Given SNy =
=, L‘;__’b\ —'}__" . B 1+ A ]+-I,J
bz L gaa 17
b 1R X
Hen = 1-4 ] = T oty )
i ’%\ A=) =1 . 4
. | = ER| S IR L
P B, [ _\-:\] e w}
’ 4 (e twd [ -4 et A
e 4 )it e dlpd B | g u]h[\o]
H ; 2| M "l e
b B g ERLEIES &

.
{
&

5 A a* =T & Pewce A A8 uhf"raar(j nackainC g
Fow uﬁ*qxb mataldX A= A7 -:_,]_[ \.-q‘ PJ‘_’]
T S
&1 Prove Fhal Gollotel 0 mataices aw watadd

Q) 9:\]%\ "*““\ A&y p=\e g
| S

-3 7 (A¥TL-2013) Jd B
d“") Ghow TRt e P
A- X } \ lfz,,
3 ]‘ ::1 Liu io quﬂn‘«a mabaii e
b

cube oot & unity - CHKTU-.Zo)D,Zo\?).‘

k)
.?9_!2" ’||\;)
7 Given L Lo
A | W e
WJ

= «I%
3 w?l

3 | ot W . 2
| w W ‘ =’)f'



2 7
3 3 -\ 42
S AAY = L 3 I Lo W I : t
3 1_'\.‘_‘} 'I"\-U'z‘ l_,f ‘LU%4 an) [ W2 Lo
, 2 g
| e |4y w? Jwr o
2 o o ] o O . T:Qj, ld'g—'|
w i _ cE L 1
K3 (@ e (@] - o) 0 = X |4to W= O]
o o i o © [+

= AA=T Hewe A do uywtasy

€xt Ghow dhat FHhe wadoit Toad =P +Js] oe wwiesy -
Bxds o= Ay

oG58 Y5 S 2] L (ARTU- 2018) -

Y\
S0 ‘ ; _ -§ ¥
hed A- o+ ¢ -ﬁ*-}S Yoo A = ou\
Brygs A9 B-45

- - -48

% ﬂ*:(ﬁ)T: oL 13"‘1 ]

I L

For o 89Uqst mat L A Yo be um‘ha& '
Aanr =T = A*A —O

Mwoopga o ol+dv  —F+a6 o/-3 ¥
SRS o =¥ -f-48
S |
NEROC R 8-
AP~ G BY+id§-aSY
B~ Jul§ Ty A IS

|
S BT ST




MATHEMATICS-T Meolulle - 1
KAS-1632 T Mat2ceX

e ctuye No- H

—

®E-Q‘2M'\*Q\a "T'QH-SBOG“MGHUH oY [:,'_:3}?(:6‘ aton <>

JrveraL. u‘;a‘ha. e‘Q"““*q’Z‘j ;h«qn_g-eomcd-i‘ah

TRe obe};&;‘—(‘ong on q ekt X ’%"”Cﬁ %
yow§ oY coll umn 5 .

(_‘\) 0«0\0?1‘\48. oy «%-qb;h-ncﬁh& IR

<J \'““-Q'*‘fll-%f\‘na. or ahvla any aow ox column by @ nen-3e¥0
_ K¢ alay ?Lf(}m}d‘}a.
Qi‘) 8\\*‘6\’(9\517\%_\‘148_ CI]YU -|>mo Jouly &Y CO..QMMM p

Rese opesakiony on a makait aye caleel Qoo vteidy Fyansfoa matiy,

© dwverse uslng elomantary doan sformation->

TRe E»quwﬁna. Yot d‘aq'rﬂﬂcmaﬁﬂbhprut‘@ seoluee %eqq#—
A do e uwt madat rwfon applico] do the witf matsiL , g4ves
TRe  dhverse mahyix A7 LA
wor}-u'@ _Rufe » A
@ Loarte, Fhe gven mat ¥ X A QxR PT T-Iﬂ E’Jo‘l'& L ARRE
® t@:iure Ho wmabx A en WH-§ e ' Jalen J\_Ha_ falale: UJJ

i _EEQ& Col umn Fransformation . 75
D weget T2 piA, fen Al de callieq] dwerte o o
Inal  vice - versq . < =

ek o weoluce Woalriix f) o delantily medsit T =

(‘ ~ L By
i \.
s 8

=



DELL
Highlight


6 I 2 - ( 6 o H i

o -5 -8 o -3 |
3 Rg + 5Ra -

|23 o 1 © e

o 1t 2=\ o olA 4

6 o 2 2 I
R'g - ,E_g—

1.
1 2 =3 B 1 B
- B il B 6 o |A = A%
- 1%
e 23 3/2_ 2 <

Rl‘)Rl_"zRg 1R1‘7R-,-"3Q3_ :
o 1
; p1Y 5

. e b
-1 |




: o | .
o2 U.%x‘na € Qowewd oy (elumin  Foansg fermation Final mat>y

Iwvast e po 13 S (aprv-zele)
HT-ISH

A TR S

2 % M B il

GaG-3¢ (3> G- 3(

I & © | -3 -3 ‘
2 2 j4l=|le tt eol}A 134
< =15 6 o | |

C3'3 C'_:;-\- :{(‘L h._-,,‘ '




-&‘i\ueh’—\ﬂ. 0951‘“8. eﬁnmmk& row 'ﬁ‘bf4ng6m,--ma+{nyl

b T2 3 " Yooy 9|2 7 fakreeen
b Yy 2 | @"LL’——) 2 -3 L (
\ 2 4 (@) -\ |

o N y 1N e
g [ a4 <1 R4 ' o % 3
2 o 2 |cAwTu-2e) 1) 1 T B
| o 1 | \ o ) o |
- | 2 6
¢ AKTL <2003 )
™ ‘ ‘ | _ ahn
ﬂﬂ?fno\ dnvesse whing @_Qorwntﬂaa. column Jranhéiﬁoamodﬂ
d) \ | .
12 3| (ArTL-2008)
-2 -y =4 -
} &
. I ;, -
Q) 1 +
$ & z C ARTY ~2009 )
Yo %A
A A
T = B
£x-34 Trangferm | 7 3 awdo a Wit mqfﬁhi"; .
Q H =
3 %M

g using.  elomoitary.  hrangformetion - CAKTU-2011)

Petes P wow -an.s;%pmqhon or odywn Sransfo
ot gpven v Question ; Wen you Can Balve by
Ohﬂa. oy OY\QG CD\Ql-lh'\h -h—q“%ormd_‘bh b

€ Reduce dhe mabix [y 2 -




MATHE MATTCS- T Mool ulke -T

KAS-103T Makaices,
hecture No- S
< Rank of watuic tiing  efomontory dvansformation by

o }-\q }n N 4 o . \ ~ ~ AW

® g
Te Roegt- Non-zev0  elomant- Leom He L(oft of a nenzeve ¥ow v

=
@ S o Called \_defh& Q‘.\*—'a_ oy piwt: elorewt -
ii A lumn Cohaing a  leqaling. enhyy. Jfen afl ewtaies
o g Qeacling. eidow qse peso -
® ¢ ¢
Ve Zewe rw ef e matyix  occuss below q NOh-2€30 30w .

for (—_‘qcp1 hoh-3e30 dow , e J}eqo\,'n& @;.:h,} Jn de. Lowey

W octyry So e Mar- of He u_QQClc\\‘n(% Ek"r‘erg. an He above o
" € '8‘93" E&._Q,Qon ‘F'Ob'm""
?br éCﬁL\Ceh 6@&'tﬂ ‘:6 VﬁC&.‘f“h\i
© C&quqnwf,v\ 3€50 e Qomeicky "YIQJ be Oleczrf‘lwing. EJ af

\_Qeqs:"— eng geyo . |
&) Pato“ldi,s,g Zevo e 00 hents \qu be. dnCa'Ecufhé_ [’C) at-

Qeart e 3c%0 |
® b 3evo  elemad un ¥oWS ang lumhs deoes hot

G&ed‘ Cebeloy Rorm .

I ——

 Nofes> T Eckilon fovm of q Spuare Watrix e upper 1
?_\:\,\2 driangQar mataisc

R

L o ;,,a:}ﬁx by Ecfefon meataix, or
Rawk of mabix by Echlen form >
ﬂmx o Echallon Form i egual Ho the
—Fube: : of  hon-gew 098 of At matix
ot iy derofeel by Pnk(A) or $CA) .



DELL
Highlight


- FCA) = ho. o non-3ewo B =
821 Find 4 yank of wabdt A= \1 2 3’110 € o flon- for=-
2 6 d @M-l)

233 Pind dhesank of ta follewing, makaicex by vedueig
| X un  Lcbolon- form.

1) - T I
Ei » f—] AR
' (AKTV=e1b) e | L =)
CAKTU-208)
Q) ket ﬂ': 3 2 -l'} \
4y 2 ¢
4y 5 o T




e

" r i &
1 .o
. a '
~ ‘!_\ IS
\ ]
e -\
\
) o
~ 9 2
& 2
e )
"N —\' °
o |
@ .=
Lo |
F \ o
N
o |
O o)
o (®]

] -3.1
=% =}
| )
et d
[
3| g Riefs
3 -
P -
I %]
-§ L(] Ry » R~ PRy
Ry > RS"\'QR\
5 |
| —'-\
[ -
-z -l "(‘] Ry B
S &
| =)
o)
-2 —1]| Y RgaR34R
3 o Ry~ Ry-Rq




RS RS rank of wmataces by wal'ha &Qtzwui'ﬁ&ﬁ Hransfprmeia,

d) =g g B v 4
Yb 8 3] D | S
54 ) -2 CAKT‘UFJ”'Q) B TR T

KTL - 2ol

N Q’cm-.@ ;

he: 4 - VB

. 2 -5 2 =3 | (AkTU-2014)

Selt Aw-2)
D et A - I 2. | 2 :

I3 F 4
\ -3 o

"1 \1 3 | by Ry Re- 3R
o 12 =2 ~%
y <% b Z B o | B2

f\".’. _OI‘ | 2. 3 1"5 R‘?"—) 2

o o __2% -—‘L'

. ; = & -3
Q‘) 1_' | o) 2
e 3 @ 4
pa) 1 o
(A1) ( AKTL-2012)

CAny-4)




m"* d Vudlily AReorem =
3‘ A do a wmatwizx Hoon
il X Nu.ﬂ!u@ of A= Muwm bey- of- bﬂum 3

.sa
“F“ M rank and wlity ob Ko matnx ¢ venfy

As }V 2 3 2
4 13 s 1
e, 3 4 5

k.l.ulﬂa-\ﬁw




L1 Find Mo vank and n@0rly of He Gullowing L sac

@ g (9] L‘ﬁ @ ‘ Py
e 2 0 o o
o 4H 2
® Y I =2 % -Lr\
2 -7 y =l
g -y 1 -2
Lé -1 2 -3 S

7 Special Examplod <|
g for which ke macterc

P etr Find A UQ.Q\UL o

A= ?t’ ft} a0 C€ sanic 1. LPHLTU -20)2)
i 1

]@ ko

%
P
3
b -
oo de 7~ R Ra- bR
Kﬁo 3- ?3 EX ky R3> Re-P R,

, h .
one RamKofy A = 1 2 3-P=0 & 2p-bio
Ten Edelon form Wi conkain ‘ ") F =3 & p(e-3)=o
onfy oma Vem-zevs you e

: % _ e ¥al
L




T2 B Al yaluey of  Pov which wank £ e wmaksist

‘q.; W =) o
R
o) o :q -\
-b \\ -6 |

Lﬁeauﬁ.g“foS‘

B fa=T 23]
g

Pk o et g olen‘aw*f_“’:_":‘i‘i‘lf

Toe wank od & matwe Jo an proler o ‘Q‘ﬁhﬂ_ d zew
cleder minant obraiad from 4t makeit

bect A= 2 a. Qs
(’l l:l, ‘33

Cl C?_. C—3
trew a. 9
B G G G -
@4’2’ 4 { a, QE ] Dq: ) . ;% '
e 0, - \qb\ bz’}  Dq = l b bsl by 4
1 .
- I e q q
(:5—-:: Q\ Q2 ' DG: \Q\ - 1 4 D:’L = \CL C‘g\
e 1 a G 8 G s

¢ .
g L3

o e \c:: Cz\ e e \c. C3\ S \C‘ .




EE2 Ond Hovank of o wmadnil
AL iy |
HI.
Now D 1 2 i\q 1 | 2} . 2~-0=24°
l-l o 2 S‘] Do=|p 27

I, ) D o

= 10829 -26-5)-160) | - Ry - ovder b PR
T =L S+io 42 :

= bi'*"“‘lﬂz-.-_o
- Dzo.

l
"Ei.' for what valu of b mmhy\.ﬂfeamfm'x. <8 2.
B e a- [t "}

6 3 2
b 12 1o

i Shnee §(A) = 2 (3iven)
- R D, ‘____\ 1 5 M

b I 2
b 12 o

= 0

B inl-s)p Rlede Ll=e

: =:3:' I (30 -2¢) -_—5 (o -2b) +u(o - Zb)=0o




MATHEMATICS-T. ' "Modute -1
Ka'S-le3T 2 M atices

hoshus M7 & T
'thk oe

-qumohfx by NormaQ Gorm—> s
n ;
ke ot matsix [36 Canemcal Borm oy Novmal Gorm->

Ea A
LUH"‘I& Loi'ﬁ o0W  amal QQ_QH My e&em%& J‘é’ﬂ n‘ggowo.,ﬂbh

ot
Khblon A Can be, veoluced phe of e go&Qomf?\a. Ngmrmﬂx
) °%  Cahomn el o normal Borm .,

J) T . |
v Q) {I&- O] ) [I‘r} av) iIT O’] .
i

O O

th hommber + Qe Khown o8 wank of et

iz SCAY=>]

Here Lox Q) Qan for Sgudigmateit
and 1) LQ’“) for non-sgudie wmatn -
RoteX0Uss a0 operation for Jeo elowawky Jies below 1&
Gry S/ e c\t‘aaono&. .-
51) Use Codumn o petration -Gor o eloweudy Les qbov&’rﬁﬂ

_ diagonal - _

€t Find A yank off ke mabeix

=2, =] 3 -l
B-:- R et T iy B(\j U.M'r@ hor ol van.
e y C ARTU-2010)

¥ (0] I =



DELL
Highlight


ot 7 o e :
2 2 <y -2 | by RasR-R
= & Rz —> Rz +2 R
\ '
[y o‘
" vy
(o] | | ==
o A 5 | g PRy
L. o 2 -y -2
o~ l & L\
: \ - by Rz- Rz+ R
o é
| o % % (oj\l | Ry > _RH-QQ?—
o | 1 e L]
o | |- R R
> Bz
5 & | o ’ ¢
L (&) o '_é @] r
A
6 L= | by Ry Ry bRz
® o0 .*
Lo o o < |
co g
5 : T ? Ly (> (3-G
| Cq'ﬂ Cq—C,
6 O
Ao o




(o}
(o)
1%

WQQLD\

<5}




.& i
k—‘).-_EP_Ej ?\\nc‘ "\'E\Q Yan | Bd o amal @oa—m ’ 3 15 _
i S el e
A L d_i) ‘\ | \ —\ :’EX
ol NG Lot g

2 -7 (Aktu-20n
L\-p cn », o\o)

5 3 M Y
T : % ) \ CAKTY ~2003) .

=t 3 g /mf

?@QMC

| R \
Ly 2
) o R
6

Behrmim}l‘oﬁ of on - Savgulay mal nees
PHCQ e in hOmQﬂ Borm—) . Am)m'
%‘YBM Led‘ A {)& qha_ ’mo&‘ﬂh{. 36 Da—oLQ&“ mx 1 )
D it 9"‘””‘- e T'm;m ﬂ Th)i‘ﬂ-
® Redyce dfe mabox fi on kWS
Row £ codumn dyanyformabien:

® 3} $ rou- tronsfpmaton i abplicd on ki< $on it
wmurt be apblied en pre- Sackr of A on RHS:

u) 3'@— cgﬂuvnh c\rmm%ozrma.:lwh a0 qb}:&meo& aw L= HE
'ﬂim &k be akplied on post- Sathor of A on RHS-

- noymal Roam B\d L‘M\ha

E:c-! pM Han hoh-M\Bon'.h" matsices P& Q aych Hat PAQ
J“' hanmﬂ. Rorm £ Ronce Qind rank of A -




=il
-6 -5 %
-5 7.

=t
o
S =g

LAV

o N N
£ §yy
_ {
oL m,w@ 4 L,%
0, N &1 ~ —
o~ )
va ..mUCC TMO \.w_zziroﬁ.l C.M\ :
O >
e g 2 ~ o0 O — _ © ./L..DC
— _ doe- 50 N =
009 ZOI.O | T
&= 5 \ \.,.BO JU
° &
o ~ — Q0 l3\”,b00 & J ....DM.U
Q \
e = g <
—099 900 meee; 7 ° .
< < < =
& 1. . ..\I|I\H._
= _ - T -
o — | g — | O o |
s _ o7 _
ST =i ) Yy | — o
W o Rt i
L R T oM O 0 9o
@ o olh © o Qo ooro
) ] PR
~> ©
J
E.‘QO = Qg = 46,0
r Ji ! — _I\\\L
& e 2 %

Qst nhon- &n‘h@'quld‘ .




e hb‘ﬂ"ﬂQﬂ eﬂm ‘j o VA (o :
e T e e e




MATHEMATICS -T
KAS -103T

kecture No- F

—

Scj-%'lf’"oﬂ- Dingay Egyation -
A@_ Q tweony ezua:?*mylﬁv

Censsider e Y Atem

QHX[ + 02Xt -+ ¢ O Xy = ln
Qa Lyt QA v - ¢+ = Oy A = b2
%\I\ "1' le'xz T = R q'h"\h ih - Lm

s yptem Can be  >ecuceel un wadidt ferm o5 AR=B

A Gy -~ ~> Stk 2() by
q?\ Q. - - * Gan Ay, L::?"
w2 . - B . = W : = ,
Owmi  Qmy = Gwn oy b

Lelove. A as called  (oefficrent wedak E oL
wadiit £ Xyt Vasiablle kst
New- Homogena iy Jﬁwﬂd%&uﬂar eguadion >
TRe J‘v@jﬁ*‘em e‘%— ;inareegudﬂﬂ\'\.ﬂ, AX—*‘ J
how- 'ROW\(LC)€MOU§) \1% g+0 - ¥

\-%omoaemak.g _QGJ,)"EM oﬁ— &lmﬂ\" 'Q?_Ul.__-_':_'__;'
The géj,d'em of Lingar —eguationg

%ow\odcwouﬁ. J¢ B=o - re.
Cofution of vemopentout yvtem of-

L}_JP_L\IWG _EEQQ"" CDCthE’.YJ‘ Jhe 8—“’-3‘!’\
makaX Rorm a3 AX=0

® find wank o A 1ve  SCR)Y -
® % §CA) = 1o 0€— un ko
oy ‘-W_!_,U. aa_O,_ o\"'



DELL
Highlight


exX-19 Test Yoo COM—ER:‘”EHC& amdl .%0‘_0\!@. Ko Q&@Dmf“@ .s,a

\.C\‘h‘_i‘ o 1
g ay €?uaér10h,g WYL —0 , ~XAY FL=0 —
5. \K - C-\' |

o e A=Y 437 =0
“L Y+ =0 -0
S aY 47 o
Converd dhe 8{v~en J@.ﬁ;}em bﬁ_ geu‘anj‘i\(?"],% dnte mafaix Goarm et
Al =D

X - 3 = &

2 -\ 54 | y |=1lo —>@)
3 | -4 z o Bﬁh.‘
Now 03 | Note;
A- . 9 Use onﬁd Yo oloer
-\ \ | dn {inay Bymultay
_.'3 \ HL‘ ef“-*mﬂ&;rm '
vV by R RrR e
EERRL
‘ . by Ra-y Rax Ry
wim = = Rz R3-3R,
o -1 -lb

B
N \ b l’(\j Ro > Rat Ra
o . -1l -
i ST ,_\6 g



TX-24

Sellve  die %oﬁﬁmofn& syelem of egyations :
o X 43Y—T=0 , BN+ 4Y4T=0 , H-Y-2L=0 , 5k +
2= Given

HX+3Y-7 —o =
e "f"‘a +Z =0 "“"’G)
X —~y-2T =0

5X +3-HZ =0

Converi Jhe a\‘veh 4@-«57%‘8‘”1 Dﬂ Qinear @auﬂ}*'oh‘% L;MO watnk f’)mw

AX=0
Y 3 =} ~ 0
5 g n o |y |-l ®
\ -] -1 5
5 1
g L
3 0y !
1 —_\ .l o o sk
5 1 Y [ Fow syatem @ veelu
YD
|- -2 X —d —2E .
~ 3 L | LC'J Rlﬁ_ﬂz@
o2 -
5 1 =4
T _
T e =+ '\L(‘] RosRo-3Ry [ .
. Rz Rz -4Ry |
o}




r‘:\no\ N
x Ar?agcj of e Syatem of eguation
=l =
0 , W-Y +4Z=0 = |1 Y A

=t Cal
e 2\—(“*'8 -+ AT =0
L4 Y +32=0
HYX +3Y 4+ R2=0

o »
. X :_)7I S(ﬂ(x\)ﬁ. ’H\Q Q’E'L!Q-Hov\/s \L%W‘\’\(’i)-
S0, 4 320y ¥ 2=

A 2=0 A — X = pd

7 Y - 40 (v iy, < BB =E 3%

g@,ﬁabd ( Special €xampios) | '

(-9 ;
EX-11 Find  de valusg ofy A ~60r Sch e eguatdns

X4 (A+h) Y + (HA+2)T =0 | !

St o BRI C;;H.L‘)L:o : 3

. 2%+ 32 Y + (3p+4) T =0 (AKTV-205) 4

o ‘:VE. Q noh- aiviel so0d - Als0 ea'hol Jo .J;a_Q" an eqch case.

e O@Y\VE‘K;\" ;W\Q 8\\\/‘(’\& /gdj,g,vk’m 0% efHOJHOY] \.;Vdo W\&j’h‘I' eoa—m

(AKTUfon) .

\mofarst wethoal

AX= 0O
\ At H hA+2 o o
= \ axt2 B+ H y 1=1° s
2 3A 2A4Y - ’
Mow o | | A+ H YA+
} o 2AtL TA+H
1) Z A Zh+H
R, R'L.""P‘\ f|23"7ﬁ'5'1g’ '
\ AtH HA+Z
o~
o A2 AL
6 A-8 ~5A S
Re — Rg R
re L AR



10 ] .
‘é‘f‘ A==l DD Hives

p

Va6 [
C‘ "‘Li H éJ = [a)
o o o© < 2
% £429-61 = E¥mch\31\qb»Q9
_L.U + g et
het 7 = K0sew)
Fhein yo \4
P = LT~2Y = LIR-K = LK .
= A L H
z K =
\tox /\:’)_] =y gg‘ﬂ ) %’1.\/6‘%
V6 s o =
© o © ¥y | = g
o o6 0 Z i
=) X+ by y oz =0 L Freevariabdo = 3= 1= J o
Led 5oy, , Y=o
Thn o = — [ Ky —1o Ky
— by
Hence _Ix = Yoy
X e Y - K')_' ,‘-{', \'{vz_ GR
z ) :
€x-2 Ping| e values of X 60\“‘*&409\ deo €g -

C\\..A') oL ~ HE - 7'.1‘ =l
25 - (Ax2y-5T = ol
X — 44 — CL—rA)Z D - jooxde o hov

- Jrane vadies o A » Hnol Il o qg%ﬂ"
@"L Fma\ Jhe valueg o% lL eb‘r

Csm—S) ac 8 a—h




€ry
Croia [nhol ‘”\Q Vq_(‘*-( D{.}_ 1< sothad 1{{0 equfon.n.
A+ g + %7 =0
X432y + =0

WLt Y427 -0 Rawe q nor-tovial  solution.

4
L.\ Conver &= o gyiven aystem off egyation o vodfi's 1t
AX= 0O
N B T T S 0
N L1 g ¢ K N =
0 s
2 1 oAz, |
" h i
Tnte. the Aystem Rave a non- taviad 100" Fhon
$(A) <3 j-e lA)=0
= I B
y 3 r|=P
2 I 2
= 3k ! " + 7 ¥ 3 =0
-5\\\)_)“\\2 2 2|

D (%) — ($-2%) +3(y-6)=0
D LK =Brihw—b6 =0

2 RK-§ =0 % K= R

Note 3t S0l U8 het
dho above aRod

askaol n o guschion

_ sl . °



MATHE MATILCS-L
KAS-103T

kectuse No- 09

Non - HomoagMO@’ Qa_q—gmoﬁ Qyweay” GZHOHD“’B""'_

The $ystem 06 Linea y é@qqﬁon,g HX':@ Shi ca.Qngf
3 B0
k*oh—kfb\‘) Rule -
@ Converd c}ﬁo d\‘veh ‘}me o@ _Ql‘v\ﬂqd“ (f_gua&\-on—ﬁ Jnf-o W\dh'bc
e ag Ax=S.
@) find ko augewted  matyix [ALRT .
@ Fiad  STAIRD and $(A) .

OCm,e X% 3-%. e (A 2] = S(F] = o, qn)—(nob\m% b

Than AR syptem 15 Conspztent and fave g k2 soludion -

Case -T2 - [H)%] ®(A) < No. of uknowny ) Ten HRe J‘*’U*’fﬂ’"

38 Consisterd— omal fave M

Cae T g4 |STRIBT + S(A) } TRen «%jzy(-em us -mCoM—H«'?EJ“
camol  Rave no  geluton , :

Nete - "TRe Wﬂm Wi, Rave a UwsLl aoludion QQ‘ Cpe
maksit A 48 hon Aingulay jee Ao -

G ot e Comsistency of 1R syedem of ool
. XAY+L =-3 , 2L +Y-Q2= -2 £ Sah
é_@:i Given  x+9+Z7= -3
2L +y-z=-2 0

2L +hY+FL = F

Converd e dwé’h fyatem of- €gua§1c9h uIvd‘G ‘



DELL
Highlight


Mo qugmenteel  matn L o+ I
FAg] = VL -3”\
8 1 =& \\-—*‘2,

2 H 'Iﬁ!:,r_i

-

Nr\ ) [ 5w ] 55
& 72 =5 0T iy ReoRe-3R
°o 2 5B Rz~ Rs— 2R

N[ L3
° 7 % RS'?R‘B‘*R')__
LO © o 0o

\
i

i
N
|
w

\ [ (R R
sk, | R

OOO(QO
\

SCAIB] # SCA) CAs SIA:83=3 £ 5(A)=2 ]

Pence e given system of couakion Jda unConsint s
ho -2aludion -
B2 Tesk He Comistency of Uar eguahons
WW-Y+%72= 8
-X Y+ Z =k
a,  BCrY- 4T o ( A¥TY-260% ;2011 )
9000 verk e given Sgatem of epuakion

Ax=8 g
o 3

.....



\ l oI

~ | o 3 s .16
o L -l:-36

\ oy T

od 0 \ - :-—-'2.0
o -2 —lb :j"'$6

\ \ CEL
~ 1o \ =} (=00
o o -3% :"?é
o) | B\
o | -l 120

g & 1 13

)
. S(—P‘ g1=73 = g(n) o . Deuhkhbwh-? ‘

Hence dfe Syt M consintent” £ Paves WA

Nga e © wreduces o

oA+ Y +HT =12
8 - g =20

Z =

g est dhe conis e :
OT N for He Aﬁx}&n u@ epual

gl o 304"
5.‘.3'\_1 =& £+ 2% y2r=1 5 3(.'\"“3'

+  Guven
Sl

o 5 H T L o 6



Dﬂ@j: | |

oY1 3
oy a é’ y for Fa R
‘ Rs— Rg -
o 3 6 |=H : 'FI
\ 1 B ()
N : b > R-3R
0 2L B Y e S
o o © 1‘0
_' g(AIR] =2 =§(A)< he: of uninewn s (3) -
IMemece e -System Lo tonsistent— € fave An i fe 208"
Noo @ veduces, 4o '
*+g 4T =06
D Tez® [ e varibl 2t ST
Tk 7= ¥ =182 =)

g= @ 2K

€t Shuy YRt e cpuabions 2Ly G
2 6y -8z +1=0 A hot~  ConsAsfe Agrent .
fa-574 Test e consis Yentt amal ‘Rahca, e
of e_zuad—l‘oﬂ’%i '
foy +3Z=0 '
Zx 43+ 2 =1
e =3¢-2 =5
Cac62 AF‘P%& '



- -1 Ab}lﬁa wnk teud Yo exXamink 46'\‘&’.
T epuakiong A3 Cconeistent( Salve fhoim -
2 *MY—7=9 , 3%-% +52= 5
‘LL\"L’J—:} ' 3= ".\_g 1-{.*%'%

4
= \'3 <+ 10 )7—
J v ks ™

3 Speclel €xampds o

_(fﬂ" 37\\:@_}&"\1\8&&, ‘-6.53. whod~ valwis 06 A bl et Al “H-Q :'f-.

of e puations i
:;Cﬁ‘ét.drz:{, y N4y +3Z =19 Xt Y+ A

it saldib
| | N w2 Sl 1T undl
Rawv e, W) ho Aol 1) yw'g LCHHTU I
¥

%03 Given

Y+Y +Z =6

A+ Y+ 32 =\0 O

L +RY+AT =M )
Cowverd He oiven sysfem of equations

Jvdo wadast |

Care X 3% A—Z,Ju=H
“ecM= 2 e LA gi=ale

Hence. Ha SYHC
G ;



?‘x--?—i (]Y\u&%“'\ﬂod‘f‘_ CH\Q VQ_QQ,Q? 0"& (\,Q. Y '%O'I'P\ﬂ\ﬁ' ’r
R +32Y +SZ= 3 P FLA3H 228, u+35+,\i'

C-3

Dfor what valug o~€ AL a, Ha ﬂgﬂ—ﬁ-em of) .chnqr €9 ual
£ T =6, R4Sz =lo U 4TYAAZEL
s np —%aQtJHon q“c[ Q_E)o @V\a‘ ,_gf—M _30.@@.,0“ u.vR.Qh ;\::2.

y CART
E—g-—ljj SRow Te“-"\j— er‘ﬂ W?’Em 0'6 E?’L“C)‘_‘Q—f onA -
oAU Y+ ST =q , L +5Y +6Z=b L SXA8Y +ZF- = C

alees neT Rave a al” unles’y q+C=2b- '
CAKTU—Zoo?:,Zﬂ'L) DR

fﬁ.s-} Lohot value °€ W' oo Gopalisn
AYAT=l |, oY+ =k & "l'—i‘f(Lﬂ"—’rFOZf-K'Z" :
'QC?«X Q %&,Q JANIEY: -glhc( ARe .%Qﬂ wn cach case . Cﬂ}{TU'-Zﬂl
_&M Glven  LtYxZ =)
LAY +HT =K }-—3@
Lot + Y HloZ =K*
fhe glven System of epuationd Jubo madan X -l-rm

A%X=B (il

T x !
EQ | 4 ][a :[':[‘KL) ‘—‘?@)
H | o z L

Newe f-\uamwﬁﬁaj madist U8
I l

(owvect

EH“&] - 2 | 4 K
y 1 1o K=
; b
DR B TN e

1}('_1._




e systeom of- epuadion Wil have a 500" qxgd
§LAVBI=95(A) "
=) el st0 must- be 3e5D 3 OW -
D Ty 20 D K-K-ZRAZ
= (¥ (g2)=o =S| =1 k:g .

=0 2 K( (1)
<l B

Case T 3%- K=24 TRon ® @’ e dpv -

T I B
(w] | "'L: Fe)
© 0 O . 4
HRen @ gives
b La) T
& ) - ¥ |= |5
O o o - M
= = | -‘;};eﬁ\!qznq
) :C—Eja';:i = & 2 = ho. of unknowhg — eCh)
= R-2 =| J
Lﬂ\.}-Z:K
- e
xa— (e e b ReRREIESR
Henc e ¢ -2 K ‘g,
X=19 | =] 2x . KeER

&



Ext Fival e velie oy A Auch dhat e @wQQw'“a ‘
MNTUL g QN

ARG —Q"L.‘\ =0 B +)F -7 ~L.=0Fg
:‘“f{ we madaie, wethod do folve, Hest € uadfion

¢ ( A
20t Given A X=1 "
= A ARY —2T =] A2 -2y
Wt 4% -1=2 D |y 24 o ||y
b + by + AT =7 & 6 A *
Qe sy stem w0 Rowe o Yl pue La0" —\\'e— A ao hon- b
=) VAl = o
—_ 7, £ ‘
= \ﬁ 275 a0 3 (-2) Paaa4Is) Ho
¢ 6 A
__) A LV
Voo foxr A=2 (D gives
2 2 -2 ;t 1
oy A =2
b6 2 ‘ .




MATHEMATICS-T
KAsS-103T

hectuse ~-No- 3 | Bﬁ Dr. Arsy

mah‘c e guation , Coy oy - HaruHon Heoyem

Coydey Hamid fon Fpeovem -
LLVHB Agtase. atese A )3cck;4€,uei{ oty own ctaracternish

Ve fop A Squase makrse A, He ch, eglug
|A-AT =0
7 G aa A"y o R ol qa, =00
on A satisBies g ®,

\Eﬂv‘—% 2 ﬁh“l + Q. ﬁh—L—\- - = 3 ‘\’Qntzd

Inverse by Cayley HomilLion theorem
H L'LQ'H\ P—Qd \‘V\(Oj ba_ ﬁ’\ \—l\v\ Q[’)OUE Eﬂ“ Iws-¢ %—Q‘\"
q’; Hh4 * q| ﬂh_'z-"\' qZ Ah-g“{’ = B & A qV\ A—L:- L

= A -
7 A= “a\;\ [‘?oﬂh" q, A% - -+ anu¥ ]

b

‘Boh’“’o For 2xz wabrist Acharackeriste e 43 m-;‘n::_,‘;;;
o o¥ LQ' (Trace of A)A +lm-o} e’
ar) for 3x3 watnx A ,'Hia R ee Lo 1A- -ATl=0o ;

o bz (Trace of /])A —+ CH||+AZL*AB‘3)/\ T li

f{:l“’ '\feﬁ"@-a. Gagley - Hamilion Hoovem for e wadyic

A= K_’; % o ].He»cc combite A1, o evalyads
| -1 2 R - il i R E V. e

SOLQ\& He e Roed us \H-"/\.I‘:o : | "*’f.
0% N— (Togee of A)?\?‘—{- Ay *ﬂgz,fﬂgsmggj ,

New  Tiace of A= 2v2v2 =

e % ]—:31 lql'l:l? :ll‘=3

=)

&AL
~ I e

1



{-1-1=4-

- g 1Al HE) =

\ ot
Uning dhose values on O/ 0€ ?°
k 5% g g A “H'Lo"_'_)@j

To \Je'n'ﬁ’& G@ﬁgd _ Hami Q1o Jleovem | we Aave Yo hoeo Hho
A% ftr9 A -HT=0 . —>O)

Mew 2 T - | 2~ L -5 5
A= - 2 -l 4 2 =1|=|-5 6 -5 ;
T I T - 5 -5 &
s |
A Atp.- [6 -5 2\ 12 -1 | 2 -2 4]
5 6 75 |4 2 1| =Rl g2 ) fie

S _S— 6 | "'| 2 21 __..2\ 272

AL (AL SA-Y4T

!
A e I < 8 =l
2 ":’2] 29 & s 6 I -l ,
R
= 3 - 2
21 g |- b -3 3 15 -9 2

%0 36 -30/4|._
N R 2] [Be -z ¢




S WA=

AL = |
® o opbl g p s 3A%-2A% 1 AT 23
= (- (A9 A -RI) - 1A A+ 23F
fo (A GAF I AT+ 2) — 1A
A o+3T) —R A +23 A -ST

=  2p1RAT423A-3T

= (apb- 12~ 18 A-BT ) +5A 9T
2(A3- AT+ 2A -4+ 5A-T

—_ 240 *‘l‘?ﬂ—-l
= BB =1

-—

1

|

i
Je




‘\‘?\uowm v Alye  Ahow jp..od- %ar eue- ,L’ |

\| i T 3
T —
o ]

exqyVesiBy ¢ H T & fing o

i) R T I S
W A"YZ 1 CA\‘TUan\‘-D

. ,
B B g [—l\ ﬂ. Use Cagla. Hawd

D 3 ‘fk » $indl Al w

f\“:‘. ﬂh_l-\' H'L"""E

A AF— A+ L =0
Voo At A-T
Premudfib-tying, hoth reles, succes
At p3 = AT A

mr;’_ AY = QS_ ﬂ"'

\
A T

ﬁh-‘_ ﬂwz _ ﬂn—s_ ﬂh-"l
Ao AT AT el
(—\o‘oll‘h& :\ﬁga,g eng.:DLfLGh—E /
A= AT o AT A

DR 2 2
s Kz ¥ r'}@mu ~2014, 2015 ) 4y -

1
3 5 6 o

7 3 |

F\G— uA® 4@ A1 2 ﬂg-ﬁ- g ﬂ’*,%_;q L
NI



|
Yeil ,_ﬁ’“
. S . Y

g oy
L (Twace MA +1AV=S
=) /\7‘— 5N+ F =60 0O

A= 5 A —FA

e =or (A - II)-7A = WA -3 I -%A
D A= 1RA-IST

2 T Rt

—
—

t
abe

B(sA-FE)-25A = QA -R6L-3254
STA-16 T
S5 AY-26 A

= 55(sA-FD) —126A = 275A - 385 ~)26A
=) A% =\l A-38ST

2—&5’;

Moo qpas— 3 At 4 AP YT | r
= 2(\44 A% 78S D) - ZCS'S’A _ja¢r) +5A-TL -y
Rap A — T e e

= |28A — He3L -




*x KAS- (03 Tv: 4
L‘_oc-‘-uh'e Noo - \0,_. *

Elgen Valuss g Eigen Vector ex ;
Cheeracter’sHe yxoois 2 (Rarsacterishc \I‘ed-or 03" u

Fottent yoots Y 4 Jadent \Jec’rom

hedt A be any g are wabsie HRen
th), | A-»T \1 —> Chavacterdshic Polynomiag

[1A-2Ti=0] — Chavacterishic Epuyation .

On 2aQuing. R e |A-ACl=0 jwe get CRasactertsdiy ypoks o
Cigenvaluas. A=A d g -
J6 AX=HX

0% (A-AL)X=0 |
e X ol called eigen vector ox ch- Vector coxveasloonel ivg
Yo 0o cigen valus A -

\MOJ(E_(DW&Q ase drbinte ejen vecter c‘ozrr&%bomhhﬁ +0+3~9 er@t’ﬂ o

\ja_O w A

(@"m st of el cigen vales of A it callea Shectatom

e Sind e eigen valwes ond coa’feﬁ-.)oondmta. elaeh véC

£
g |
wakall [ = K,\ 9, -ﬂ\x CAKTU—?_OaG,.Zo
: .

-1 2
n
9_«@“ Gyven = Y B =F I
= ‘C\ __\ 2 _\
I T

-\—EU\ c-?\ eg“ a8 ]f—\-—)\I\:U

'ﬁqu@"%H 24 2% 2 = 4 ! (‘\\\:—

= it
9 1A= \ 2 _\\ch\-
Vg g



DELL
Highlight


G’h &&Q\}\‘néj (’g\'\ @ | we get 1) (
3 P\:\ Vs
Saen Veclox cewvesponoling o A
het X be Ate ejgen vector fos A @ TTREN

(A=AT)¥ =
5 2-x - \ '.'i\ g
o ek o R
\ - 2~ %3 .
for X =\ 19 Qﬂh@ S{ves |
2 T X b
= 4 - Xy | =B
o= 3§l
=) ; —g oi DJEZ’ T by Ra9Ra +R
= le
© o o o5 g Fars Fs =R
= X=X M= E?areevqw‘qh& i
Take - "o o nknowns (A
G =K 250K, = B -l=i e
- A= X~z = K?_—'}(|
Pence e 2| K2 ~ K,
1 =g | = Ko p kukz_eR
A3 I,

e e eigen vectors Cox¥e s homoli
Tor A=h Seumhon @ %-1"@4

-—-2_
1—] -?_ —)
\ '2.

= -\ -——'7__ ‘"'I A
2 . RIE:
S
= o ~3 -5 [
o -3 =




higta

=H.
U.@ Yo eraer\ veetoss corre%}-‘@“d E"&J 1o .

Prmo\ e chogacleriatic oty p charncteristic Vector gor
e matasces

[y

\ 3 R -
) A= \\ ;— | (U) A: i3 | 2 -
2 1J¢C ARTUL -2015) v ST CAktu-2011)
Y—A -1 6!3] L)"Ol\l'—'z:]
) -2, 1 =B A
(% [Q T Qv) A= ¥
- -1 o |(Avy -6
Qold,lnll) 1
E _'3}'3{5
2 1
\ o
O A= 6 2 ¢ )
s o 5 | (AKu-zelo) D\ ?:,?_ 5‘ ‘

W) HZK X (ARTU - 2014) |
“ !
SI W3 Chien  p- [ |]

e Ch efa'“J,a \A-AL |=o
"T G’mcwﬁﬂ)/\?*‘: "



Led X be eigen vector for eigen value X YLem

CA-AD) X+ 0
=a)P,\ -1 ,}_[”]—a@
1= A 12, o T
-_’\__4* " O qives

Ly _.;'HiL}H
MRS (EAh

:.> DC\ -+ C-]-\‘) i')_ = 0 E ‘Y‘()E&\/QEﬂiqbﬁ-QQ = 2‘] = ,_]

b 100
Jx, = Ci-_r_gii,)K. het o, - )¢ .
_p,_i e “\'\j
] [ [ 9] e
R [ !

- eyen vertox Correx penoling to e igen valig A= o -
7 ‘_—/\_—-_::\ =) " © %we»?

B L)

o T I K

; R g ‘

e =) i & i’]:[;] (zj Ri& Ro,
A T S e




T < Shottht Medh
Find dRe eaen value of Yoo

eigen vector [0
(o] s

clgenvecter  x= |1

(A-)T) X =0 ox
\vl

- Y _ (T
1al 1o\
oy +2027) wl]
EZU?-*“T"H B “\Ol
S A[lol]_ [6@6 ]
lel | ~ Léob
S fnl-efu] 2=t

wflg .

Propestiesds @ A ¢ AT Have Samt elgen val
& I A, Az Ay are elgen valaes of &
(\) K)‘IIKAZIK)"%I' r ¢ 1 t ¢ € NG K_pr'

”J'L _k'z_ r\3 s oo

avy ’\H)\Z:AS rore
(-‘\r) /\ AZ |./\3

wes of diagonel modx oy R
g = 0{10801’10&. e o ne ks .

O =

cwe eigen values of A
Hence.  eigen valuog of A axe 1.55-
fren Cigen valwos of AT axe |
cigen valuey of- '



A Fo egon valuar of ]:a.g;. :
Mowite gigen valuagol '

ZH*EH—GH—’&I qzre .
3(\,9&,-@,)-?50;5‘1) A 3;~7—)
= (2,81, -am)+ (5,45 %) =C6, 1B~ l?—)-szz

*"’CL\!“OI \O) ie L'rHBl"O'

-2

Finel e eigen v aluay off A% 2 LA Jﬁ“

Q) 1 oo - _ P
F= [%60} 4 his [m —»30} iy A= oSJ
-1

4 T 6 05
@34

96 He. clgen Valuwes of Aase |,1, )
+Re ‘“rmal e eigen valuoy of- A%z A+ST -
Yoopers @ TRe 2um s all Cigen VGLQ@,% = Trqre o8 matelse

@ Qléen velios ase aluags umeud -
L@ THe P?ﬁdqd“ Q% all E[%Qh Valuoe — Iﬁl

Net®y DRy che ooks of- uvu+owa 0¥ p thogonal madmce_cz, qmo{

Wit moptules
@ R (R vools of a Herwhm matan®, ase all seal .

@ r@e ch 22015 of a A Rew - HermiH an mata™ e ab
Pearely dmagnazy - :
@ (P.‘%Qh valasy of U) Nhﬂbo‘iﬂhﬁ—mmac —_ O;O
A golambotent madaix, <o,
&) gn VO&LdﬂaU matarat. ~>—
&4 G e weigen ol ok p agg jalmo .
gxarTwo eigen values oy Ho matoioc d s [a 2 | ] |
61ml Fe dird eigen value - l 27_ ‘
S&ﬂﬂ ket A=\ (el )\'3 '? %mt‘ﬁ Sum og._
goot o =¥ 3 e @rgen “QQHM of waky

creise] elgen Valus . |
Y Leck A= NEET s Az =Pl

tve Rave A A2 Az = |AI :)




A=Y L S| caavne?)
| 2 ~\eo
valios of A ave weal Jf A e Hermihaw.
A*- A
Sy 20 2 - < >e 2
4 I b 2 —]o

On Compainng .



MATHEMATILCS-C tualala B
KAS-ledT Madhriese

hecture. Mo _L -I

LI
___‘__""‘1“0() JIndependlerd Ve ctors
er nc N
eac\\;;:\w& O &, ;.. , 0n ase calleol ko T- Veclozt ;46 Hhere
% Rcelay QA Ay, - A SueR ghad"

N\ 40y x - -y Apoly =0
f) O(\ -0

( q2:o(, . - (qh‘iﬁ-
)
r\{aq VE’C'\E‘K\ 0(\:(‘10,0) ;"’(2:(”1‘:'“) ,9\,3-;((‘),0,|)
axe RL-'_[: .
As 3 q, r ,‘Lgﬁﬂqoazr,g Sach Aot
C“‘c(\ 3 qZ“-’(Z—T QB"{-S - 0
- (o} ©,0)

= a,(1,0/0) 4q (o)), 0) + 03(0,0,\)
= C,quo,o)‘\’(ofﬂl,o) 4+ (o 0, Q3) . fia g By )

ﬁ') qu lqqu3) :(O)‘O/O)

\‘_\

o - Ao O —2


DELL
Highlight


Voter 27 ol ko, hy we BT GG AL - | o, | 40

@ °{|I"<l ,ro(g axe LD q”g-‘ \ﬂ\; l"(t 0(2 0631':-0

.% PB’G\}G. uﬂﬁaj- iﬁque(-lﬂy,q o(l;(l',o,o) , o() - {.n,l/('))/mlz‘ (c,a,f)
‘6\ q)‘e "\‘Io

1
E‘}" We aaue
o y I o o
FIEN EEE A I A
0

o [

SRLIET
=y cﬂ\ ,a(.),"(:s axe - [

BLY Prove that He vectors (1 4,4) , (02,3) € (op,2)

Ave kv‘uqr&a Indo pendount- (AKTU-2olq-20)

3
- g loe ‘D\c\v =

| o o _ :
\A\=\ﬁ w | f= |
L KS 2. = 41 £o

=) ‘A\?" 9 Ye grven veters aye he I

 Fuy3y Pave hat e vectors (1, =), 1), C2u000)
€80,1L) a¥e %l‘mqh@d olependlowd—+  CAKTOL 208t )

Q{Q“" Lﬁ-i_ o(“::(l]".l) |) ) °<')__:—(?-I I ') /43:(3/0,2)

I 2 3

|Al = \~\ y o
) 2

= | (-¢)-2 G2-0) 43 (-1
= Q—I-L] —-é - 0

\fl=©
dy ;oo g o beD




T 96 vk Co k), (1K) CKi1,0)
Q e .Ql‘hﬁqa*.ﬁa. oleponolont , Ahen Bind o valeo ’%’u,‘)

e O(I; Col | K‘) / °(2_::. C‘; Hi” &d?ﬁzck‘ "o)

; (C NS
+Ben ]A\_—_-o
! o | K
: L e
K [

e o &
= 0(o-1) '-\(_‘5"‘43'%;(('#‘{ )
LN

= pPap=o

Dy (K=2)=9
D K=o, et i
Fota vectorXk 06 ‘}-&-ﬂ mata L

(FA)



o] |

ST S
Lo Doyt TrahaQormation —
Le&: A omd B be Jwo SRguare madwiced o erolor b Fen
E 38 Raiel ‘:*t‘ Lﬁ SAwtidar 4o A ':*G* Yeose exCtaty a hon- %’l'h@‘tonr
mataix P auch ot
g=ptAP —O
T © Ao caled a  aimilasly Farangformadion -
Diagonaligation of @ matvix>
D\\qaohaﬂf,gq}ﬂ‘on o8 a T A & e }:;z»rf_\(,ci 28 @6 seol
do a diggonal fowm -
Reduction of matsix. Fo dliagenal foam ->
9% a Spuae watdix A of owoler n has n N
e%eh\fedmj; ,‘k&e\r\ Q W\d_ﬁi P Can be eouhc{ JL(C&% C?‘ﬁ\od'_
D= A P e a oliagonal mect13C -
modad. ot & D ax apectyal matvix of fi-

uetion ogﬁ

‘ol Anolofpendont

- plae € e colled

~

= |




Workiing vulle ) Gjuen wmodeist A -
®© Fhwd clgen valuog & efaon vectesd of A

@ todte mool 2l madux .Faf whase oQumn3 g€ e fgen vectors -
@  find P by whestoud mothod:

® Bd  pipp oD whie s epuied aiggensd B €A

Mate4 \ |
® 9 A Ray A A, Az eigen valurg  Joon 9EF oliggehal

QO’O"’“ \i.% [/\1 o Oj
& Ay o
O o A . . \
@ I A W8 a mabydC of pxalos h  ARen ot can be d‘@"“ﬁ&‘ie Od&'
whan Ob fos n LT eign vectors offrwhe not

B3 [yate ke makan. A= [H Il dn &\'q@maﬂﬂom Bg.

2.3
ﬂm‘m.LQarﬂa. “'TQH%QOEMbh- Ca pTo-2007)
\
Se8T Given A—,[H 11
27
ere CR e oy |A-aTl =0

AT— (Teace of AYA F1A1=C
2 AT FAA =0
=) (A-2) A-5)=°
2 — Cigen values of A
Rigen vector Gor A=29)
Let X be an eigen veckor Ber A=7Z -
TRen (A -AT) X=0 ' oSt

2 {“;\ 3‘\]2]— [Z]

ey

P 3 ITERE *‘-]" enag
S el AL

.....



Elyen veckor Rer A=50
ked X be efyen vector Gor A=S
W (A-ADX=0

> [1 3R] G
5[4 LT B R ref

U fyee Va&-:‘qb&g - B efe]

‘:') "‘D(i"\‘x;_:o
kel 'D()_':Kt +fan a)cl,___‘{‘

. o f&]" [i‘j - F.UJ, K ER.
Moo meofal, madaC o
A . A A L 1.
R o %—[L B } 13\] L:’H]
i at e
ALe R[50

‘.U‘P—;CQ\J'-Q }e-eu—l\&to( dl\aﬂchc& eoam.

m

o coer Pk elgen veclors < i

N eraeh vV \
¢x-21 B | Ro CI3° ol Aiapion Qi 3 o

LolQowoing mat omal ; .
TS K TU- 2011, 204
A=\ =2 \Z~g’\ ; (AKT

N s N ~A TS e ,
5607 tewe, ch.edt &3 A L5
o A>— (Trace of A) A (A Mo +A33)>| -\Al=o0 O

Now Tyace R Pz —~2x1+0 =~ J S

A \—\—L_i\~" =IE H“‘;\ -\ o
S F\q-\'ﬂ)—'l-'\'ASE-:. ,-\-2_..3__@:...3| k;ﬂ“.di
0 (Al =Coiz £12) — (3" S SE = iR

)\3 A AQ‘— 2} A

Lomng o © ,

6 -



’3\'5 =3, 3

L ﬂg,eh values o A .
e e
h\wv‘ o8 B Delnd ")
CA A EYX =0
= =% =y |
_ 2. -3 G
= -5 -4 ;L]’"[; =

=
=2 O -f\ :r3 >

B 0, 3 [2';_ RR]
Jd Ry Rs+7 R

\ 2. S 0
z = |6 o |z |8 [;a RS"'"}" RS QRZ
) o | Xy o
- oC
o | 2 1 2 ‘
i3 e TR gl §J . ’QD%
C gt oo -1, X3

= 1{ Tt 25(7,—1-5_5[3 “—_0'
13_ ot 2.3(3 Lthee Vaw'a blo

g r‘h'__“(f ol A B -




\ 2 =5 5 - |
-') - e © féz -1 0 0 R?.B)RL"':LRJ

—

e o ©|] X 5 Rz - £3+ R

=) ofy Az 3 A3 =0 r&mmm\akuﬁﬁ

= 3-—\"-'—2_
hed gzt K=l ]
iy S 313-—212_ = 3K, =¥,
Ay 3K, —2 K2 2K -2
HCW‘C X = Z:L_ - l]kz' = o ¥, +| £63
3 Ki : | K+ 0K
- ¥ i’.X‘\'KZ- -|\2' ;K"KL@R’
| o ' -

@ eenvectrsy Bor A=-3,5

 MNov ool watwz 33
B [ 3 L
E 15 o

\ ] (o)



x-3
\"‘_;:* Peluce. 42 matsix -l R -2 Jo He o‘deOﬂ“—Q Goor .
- A= 2|

1 e C ArTU-2011,20 1) -
2008k,






