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Unit-1 Madrices
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"[T{onaular mabrioe - A mahkie which is ether wpper ‘,:Yiahau_lafr madrix
8 \owoer Jcriamau.lar oo 14 called —f_ﬁanﬁu..g,l_ar factris .
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Echdon Pormi— A Mokt s said to be n Echelon form, 1P
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Néwnal -POYTY'\'.‘- A mobrix s said 4p be in norma) %rm,]f it s
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Ba Uusina e.lemm’cm»ﬂ 210w Openocionsohom a, 'Y\Unﬂ'sinaulom madsie |, we can Fnd the.
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Limeon,_sysber. of equations:

Corwiden o ”ﬁ‘s‘{m ol ‘m’ linean equations in 'm unknowny Aoy K%, - % ag given below
X +hpXy + - - - + AnApy = P
094Xy + Qgg X + —-- +GanAn=b,

Q4 +Am%at - -+ At =bm | whene als L L o conslonts |
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6% —6%, + 63+ 200, = 36

4+ 3%+ 3% ~32,=

R + g ~ Ag+ Ay =10 .
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F AWAN A+ Mg+ Ay=b —O
Xy + Uy =9 '—®
~L -4y =1 -

13y =39 (%)
@ = W= 39 =3

Pk ay=3 @) , then @2 —%5-4(3)=-n

| 5 =
=% Ny=-

Pul Ay=3 7”@,'{1’50'} @-.*, %y +3=9
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¥ &% = 6-4-+9-3 =

:}'-x_lfa

b L



2 Solve 6X-Y+3=13 | XrYr3=q , jox+y-3 =19 ba Gouns Lhirinaton method
And x=3 1 y=3,3=4 .-

2y Sotve 3~L+a+9:$-:3 , 9_1*33 ~3=-3 , Tay+z=4 b% o Eliminadion method - Ay x=11§=2,3=4

350\'\;& L+ I =, IA+BYABL= A a+ 4+3 =3 }35 Gows Eliminabion method Ang %= ,4=- gzl
3 Solve -
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Considen m lineas mon-homogeneous ecpucbm utth ‘m' anknoums.

Lot the madsuin. —Bim £ the lLineast ecv\mfiﬁm he AX=R.

“The Nis-‘:em of linean ec,uahom ane conalstent \BP C(A) = E((AE:])

| To hirnd the Sank of A anrd [AR) |, steduce 4he ouﬂummted makstio, [AR] to sn sppen
-inanaw roaksin Lhelon -Fom ba e\amcw&mﬂ sow Asansiiimations then m&m&imﬂt{
rmakoin A Steduced -to Echelon-Faim.

Nolsre o dee_sdebon (41 The aplem of equabions A= an said 4o be
) Gnadstert A 0(a) = CABI).

1) Conaistent and an unigue sclcbion | P e0A) = €(BfRD) = m .

i) Conmistent and an infinili mombest of acludions if €M)= e d)emi.g., :1em

T thia cose ; we have +o a‘nw. onb'rbmwﬂ wlus B ‘n-n' vaslobles and the mminina
voasiables ean be exp-na»sd m-teama oF these cm\db«cmd values .

V) Ineomirkent | 1P etA) # €(CAR))

Notune oy the adubion uhen wen !
Comisbend and posieses Ackebion i A be am-sowed mon-singulay mabin and eR)=efpel)=m.

) Discuss P what voluas oF A, p the Rmutbaneows equokions WrY+z=6; ray+3g=10,
K48 +Az= 0 have ) mo sctubion i) a unique sddubion i) an infinilE mumbes ol Askelions,
Sel{ The mo:\:miocrf&m 8 the a’wm "“‘A&m UL— t’-CpuoHum L Ax=p
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DTE 43 .

. \ S
= [0 {
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am unicw_t Astteion s " ALP ol S
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K ®
W TP A=z, p=10, then (M) = €(TART) = 2 < 3 (mumbey 1§ unknowns) | then the system hay

)'m%n‘rl:da many a6 ions .-
)P Aes, ptto dhen eAZ e(AR) Gey &<3 e 243
Then the Mayyl;cm oly eq,ualr\ﬁm ane Acid 4o be inconpisbent e b has mo o\ubion.
)Hind whethen -the %\\om‘ma aysbem of eq)*qldm asie conistent . TF Ao 3due them
'&-\-%%&3:& ' 31_aﬂ—3=€ | V- BYA3E= -4 p AAUY+67=0.
Sot Given egp can be. woitben n he madsix o oy Ax=B

Then o.u_au.lmn-{;&:‘ Madsiin, AR) =

b 2 212
6 -3 |4
b -9 4 -8
0 & 4y |
R3—> 3Ry-AR, | Ry—>@Ry+R,
i 5 & i
Nio -8 3|
0 ,0 55 [-55
0 o 919 .

od

Ro—> Ry-3Ry | Ry>Rs—2R Ry By-R,
|
|
\

S The given Mﬂs-i:em b‘k ecvm:lim B comsistent and it has atubion, uwhich Ja uniqru.
“The Mphm 01) eqpal‘-ma ir aqul.xivolmjc'jou L -Dé _ﬂi 3 ) 3
0 0 I [f i P
0 00 )
3 x+a&+a3=3 F 2= A9 A= a-34-83 =4-4+4
_88-—:}3':-—' % H: .;%—& = }
' t3-1 g
“r Ny Yol oAy e soluMon F81 e aiven A\jmm l‘.‘L_ e'ciwumj




3hind the value o 4 Po which the &&F‘:un of equakions 3N-YHUF=3 x+QY-3p=-4,
61+5&+A3-_— -3 will have nBrite cwuprben sl solhions and Actve them, with that A value..

1 The mobsin -%lm—%\&e avm M‘Fl’:_m dg 9 B AX=8.

6 5 4]z =8 1}
Then amamnml;ed madora [A'u%].—:[ o L_E .3.;
6 S A|3
R:L_"# 3?1_"'& | QS'%' Eg’&gl
‘ 3 - 413
e -13\.43 1
0 = A8|-9
93%‘95"2‘1
[3 -4 b;{lfﬂ)
~nlo = -3 "q.
b o Ao
b J-—5, 0= E([Al&]) -9 < 3 (o o} unlanwWQ y then the aiven /,Hs-’mm C‘!T‘“‘V’
i eonisterrt and 1 hay mBrile mumben o Acdubions.
<2 A=-5 , then the },,Lﬁ'&":cm 0& aqruahm n mdtn‘mf-?ﬂ-nm becomas

{ R

3 4
!

o o 0O

& syruz=3 -0

fut Iz I('w@r'khtn ® qa-mk—_-q

> = 13 k-1 .-.*—i-a-ié'h
—_ e 373
3l ge B 00 b @y - 9k o =
X
% 3% = 3-4k 4 13k 2
5 D
= 21 -8+ 13k %
e
= ~Iska12
= B
e, o = A= ~Shkty
%ﬁ,gr-ﬁ@klzzk , =
i 4t the 9t€quiru\ aotution .

19 Prove that -H\LfPo\\ow'm_a s tik acv.mrhom ooe comwirbert and atve them . 3x+ 3y+23 =1,
'Maa-:q ,1oa+53=.73 ,&?“_B'df%::‘d_‘

=8, H‘-"—”Zt—f-}

) Sctve the- Mﬁs-\;em bk eciucd:\m ““'H*%zg‘ | XY reg=r 1 TYNZ= 5.

A=~3F, H:“fl?: ¥ agls. ' |

6' 'ré&'l: —?8‘1 'H\l Cb“}&(.-kjcm (ll'\d }\/G{UC ’H"\C_ AL‘?&M LES +3.;6 ' An A4 :5" 3%+ —_:8J
23(—’)—‘%1&-58:.-:;_ &?1:5%8;5 H —a 3& ﬂ 8




Lincon e s homaggneous equebon
Commidust w«mn%mw%“mw AX=0 .
Hete the masin A and cmaummﬁd malasx (Ag] & rame. 'ﬁ\uteﬁtﬂr eLA) = ?@3«0]) e, the
| Let ‘o be the mk%— 4he malsin A.
| ’Mﬁ*&,@@% ) T 9=m, then dhe Mkt{:m DJU ecy,nl‘\m\a have an(d Aotviad actubion
Ve, Ze0 actubion , :
H)I-P <M ,'B’\en “the N.as‘:l_m 615 ecpuaiicm hove an inkirﬁt rumbes t%— nm«’tﬂivioﬂ HSPukw 3
W) 13 o t%— eqp < fno.G{y unknouwrs  then lmb-'\n'\ﬁ Ny Slf Actudiona.
-T"gt_‘ty'iql m&@n: Zeno M‘YU‘BU“ J‘.b 'B‘tf_ ‘{mll\ﬂﬂ‘ ﬂﬁ{)ugﬁﬁ-
Non-Laivial sclubion: Nen-zeno sdhtion iy the mn-Asivial M‘““i‘““-
Nolk At the *‘-d*'{im 6\5 eqp %O;") A L ;"“"‘a“\“’l S % s movbivial W 1A= 0

WA L mm-)sifaulom S % A Asiviad B lA\—/ 0. .

1-) Slve the mﬁs—hm 6}; ac};xa:lium 'xa-sawa;g_-o; &')L_-a+q'8-=o : m—lt!d+ll\3=0-
Sof| “The gen ,t,l(fwlm UB egp be woillen in the modoin B o  Ax=p

1 3 2 L o
3’-‘1{& - Q]lia.}z[b]
oA ] % 6.

Ry —>R,-9R) 1 K- Ry-R

I 3 -
o

[0-—33

b Ay B

[ 3 —a]
~ o=+ 8
6 0 O
No |, G‘j Mo gero U =9.
SeM=a< 5(-1\0. Uﬁr Un‘cnou:ﬂ};)
'_&r‘}mi%da "“‘“‘6 MNON-Ze1D Actubisns.
Now, Matsin egqs Aeduced o {'0 f_'}-—él "\){“3]1[2}
oo 0 JL L R
- '>c+33¢ag:0 —M
-y +83=0 &)
Fut 2=k ?n,-ﬁxm > Y= %_k R
R 7=k, a=%"~1rw O ten @ 2 = -3(8) + 2k = _g:%k
S s k {;h} . P dAPPerent value of- k; we aek claEEU\mL'x'mmme .
| 2 \e., We qjd: iﬁP‘iﬂ‘ltlLﬂ many sddubions 8 di\fenu;b Loy e, lcvolmj




a)el;mm\ne. whethes: the Follousn q 9 will have a mon—tsivial adulions B Ao Ache —Lhcm:

@ ]
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10)

Nots

S0

oty +3+3W=0 ; 64 BY+Ug+HI=0,; AA+Y+uw=0

=, Yy=-2ky-ke 1 = (w=ks  whete kiks ave cmmla'rkmmﬂ eonshants .
ve he ;ufbmc% equakions  or3y-23=0 ) EX-Yr9IY=0, Ay +143=0 .
1= Y= s8hk y 3=k

Sose the ,ug,-\;am o’% eqp wr2Y-7=0 | 2+ +3=0 %=l O 0-

= L ['d.-:klz"-k . :
Sotve. dthe  stem glr egn XHYHR=0 y+3=0" Lk YA FrW=0 ) ory+83=0-
Taivia) Aoludion.

Detenmine whebhen the —Polloming eqp will hove o mon—bstivial Aoludion, ® 4o adlve

theen WA 2Y 424 2W=0 , EAABY+4ZAHo =0 | 2xpY4w=0.

A= k[?&‘] .
(]
b

Show et the eqp XYy Az=4 , 3%t aaﬂig-:\e,. qw%a-ueg =0 ane. mot Comurhnl
Test P& the cmm{mcﬂ of dagrg= 1 AR Y25 ax iy g | Sryrgea
&IE NoL ("*nx,u.%a\ﬁ,lj

show ok the. sygsbem g eqp WYL =3) XN Y27 =S, B-GpuGy=y qu .
Cm’\hw‘:url: (md Mﬂ\/e 'H\em

AN ol= .d: !%:&,

#ind the valuer ol @ € 'b Ko which the €qp SkY+z=3 )Xt ay+az= 6, w+ay+3z=h

have 1) o astubon h) o unigue sttlubon i) \h—Eh\"‘CL omumben o Aolbions.
Ang ¢ a = ,b;&(, a 11b=6
) v~ b=any value

The veckors %Yy, --1 Xy ane. Aaid 4o be. lineanly C’lﬁfx"‘l"")" W F the acalow k"kl' ks
mst all oy Auchthal kX kXt -- 4 ko Xy, =

T ](_.Xl-i- kl)lg_+——+k,..x,1:o ,&” +the Acodasia h;k;:-—:kﬁot"“\m xlfxﬂ-f"-fym one o
s be linmla iﬂo]LP&ﬁCL_n'L.

o
TP o Ack' 0P \{ie{:mlg dependent then atleast one membes oF the et can be

expremed ok a linean combinatien of dhe 2at oF Hhe raembens -




ﬂ')—ﬂr\c\ +the values & k By wobich the
”‘j‘f’!ﬂ“ 0{5 ean (3k-8) +3Y+32 =0
3%+ (B -B)y+ 3¢ =0) B3+ 3+ (3 )z =0
o momtoivia) Adtution.

§gf'. “ Ecvs have fﬁUT\JCT.I\.ﬁOJ A/CTP, lal-0 -

G arotQ
3k-2 3 3
3k-2- 2kl 3 =0
=D
23,‘522'?‘1

3‘(-2 2 3-8
D 3
3 (D1 sk 3 \
I 3  3k3
R~ PR
6 21 0 =D
0 0 3k
e,(ak-m)(sbn)(at—n) =0
S k=23, r”/?;

ak-8 =3
3 3k—8
3 3

3

3
ak-8

=r

N T

5’2 TP Ahe -?o\\o'dna M.&.&rm han
T a+b+Cc=0 & a=b=C cx)(+b8+cf:'=0,
b'x-\-c_ﬂdr az =0, O+ md-i-b?_ =0,

e 2 qiuen eqp o non-eiviad al,

‘—{\nen ‘91:0'

-y GGt C3 Sarby+ A2 =C do not have a solukion unlets
ér atbye b € orc=2b
oybrc € OL; =0 @ &nd the. values 6{7 a & b which the. ega
oAb OLb 1')L+OH4‘E:3 ; 9(_+3Jd-\-1?:=1’3 | x+53+3't=q ane.
e (&+b+c) | & %\ =0 (_gf\,\}w‘;g_n% ‘ When will Hhere. 531/! hav& o
| o i /vO'P
u.mcbu.ﬂ. .
Ro-> - Ebz EB"Ef _pm-. Q% -1, be ﬂna value .
| ' C
=>‘7(c1+b+c)) & ol e \=o
0 ab b-C
2 (q+b+c3[(cﬂb)(b—c) -«(aeb)(a—&:] =0
é}{&:\-br&(bif)\c—fb :
e
y

mon-=bivial sl Ans: _Tﬂmmioe“l-

3y (o brO) (be = Bl —aPyacvab-d
e{'((ubK) ( A ¥rdrobtbe +0¢) =0 -

s s (aron) (3 (@B (oY (cod')-0
2 atbtc=0; a=b b=c,(=a
3 atbic=0; a=b=¢

G)Tea—\: Sor (,om'us-\:mcgj ancl Aolve.

<5'x+3%4"—rz’. =4, ax-r:ussad +32=9 ,4%+aa+'«0%=f;

Anst Aek 3k ke
il i

@iﬂvmjciaa-l:c the values of A and - S0 -Hr\a‘l:
1'1'1‘3H'¥'5_‘Z_ = \ Q')t-*-%‘d-—&?;:.% I
:mw?,kdw\% = have Hmo solubion ) a unique.
5ot ".ii) an 'mgn'r*:e. No. OF 2.
Ans 1) A=S & JE
W) A#S ., p= any value
W) A=s & M=9
@‘EA-{:% conmi stene the Jollowi eqp and
Lolve them 1-E com,ia);dm‘\: xflﬂ—r;@ 2
3—"&4"84‘% +¥I =-4 U;v?sa-—ri—*-:ﬁ::

the eap

5

@—@‘\ VO\'\O&.‘ \fcx\uea 0? k‘h‘c Em%*z =1,
23+ bz=k | WxrgrloE = Ic* a .
& aclve thern Coﬂ\p\ctdtd in each cnse

Ang k=l x=-3%F | =27+

k=a , a=1-32 « §=2%

(®sT e egp et

Hﬁ%:a . Lmrqu-rez:la ;




B)J)Mmina 'H\e e
e Valuek and ¢
Sell Given A= [3 _L'? Ay ‘ﬂtn vecttis uig B_sp™ LA+3T s [8 _t{]

o £ nn = (1223 (3],

T '
B=2A= LA+3T = & “;%'“_3 9_[8'“};3[ ]
:{IH -q_g]
0 =6 :
Then the c\-\ccha};mig-lﬁc eo’unﬁm o)} B i Im-Atl=0
m-A -8
i | —e—A\ﬁD
5 fu-A) (6D #3(39) =©

5 A% 6A-MMA- W6 4 2042=0
S A 10SA+ 2336 =0
= /":q':l 33 one 'B’lﬂ Q\L%{n \x\lu‘e&.

B A=32, the u@m veckd B B 1 gven by (&- F2T)x=0 -

o

5 3 8y =0
> 131—9_6'390

Rt Y=l then o= sk H A-24 =0

T £ &
' A= (k]= k(%]
I—P— k-.'. il 1
1, x_[?“] u the agen vedd u“mu,ptmclinﬂ to the e.Hm value A - a2
& A=233, Hhe e_iaen veckh of B s gwmbt‘ (A-2yDX =0

o )G
degndER
Ri2Bf3a , R~ Re)aq
[\ e ] [‘K _:[o]
R, > RR

¥ Lo o][x] [D

Ak y=k |, then x=k A-Y =0

x=[5) =6 [

T k=i ; X:[]‘} 13 Ahe ex‘ﬂm vedth CBL*\GPthkhg 4o the e'ug(n volue A=33.




Bl

)4 the medoiin A,[g - fJ,—BGmI the. eiqen values of =A% sA™ gA4a1

6 01
The chcchl:eﬂ'wl:\'c ec;,ua‘:'lm ol A iy g’wm l::a |a-AT)=0
- 2 3
q\'lo 34 T ‘""D
6 o -24

3 (1) (3-4) (-2-4) =0
3 A=13,-2 ane dhe edlgen valuws .

w.k-{—; i A b the ejﬁen value o A ; then the e_,‘\dm value of %qu_mA+Q§_I is %A%.QM_;_QQ__

When A=1; then the elgen value of 3A% 5ACE AT A8 (125046 (D49 = 4.
A=2, then the eqen volue o 2mysmcA+aT s sfa) sey-el) +2 =10
A=3 then the eigen value oD 3Bt gAtaT ds 3 5(Y-6(3n 2 = N0

M ind the um and priocluck oF the elgen values o A ‘”‘[; :} i‘l

o B
Sef: Sum o¥ e,iae-n valuws =+aace 6[5 the matsing \
= 24442 =8

Paoduct B the eigen volues = 1Al = 9(8) 1 (&-2)—1 (4) =16-4+b =1b-
Nt T8 the given mataio Aol Aidusym  then the cotackds oF the elemens of; (AAT) esie
|o:l,mm{= E’ﬁ al(ﬂ"\tt (1) and \‘\enr_e. '{hc e.lemeh’ﬁ C‘Y e 3335@*,11\ a'le alm 5’& ({tﬂme ('n-O.

X Carj\eﬁ—l-\m\ﬂ{m Thedem (- -Q;vud Aquae mabsiion 43\-‘.@—:%% d’mqnackeﬂix\:ic e \on.
Prooli-Let A be a squate. mabmiog oF Biden ', then ‘A-AT i oo a Aquasie medsine of

Bdeer ',
| |A-—A‘I\zﬁ i the chamacl:eﬁlih-h'c ecvuccljon o-E A.
m . o
‘L% i (’lm‘*QMM-rﬂaA“'i-y---n raq) QPaﬂ“mql 5}5 Sdan M’
then odj (A-A1) = BpA” 4 g A" Ly Bpod + By A Q Pdﬂ“m;c‘q 5‘!’ Bidun "

! whete Bo By --- By, atte M-sowed Aquase Mokt ees .

Now, (A-AT) adj(A-41) = [A-AT).T ' A.adjA = |AlT
AT (B A" A BA™ o b B+ Bt) = @Y (A 0™ 0 ™ s ez

I =BoA ™4 (ABBY AT+ (AR ATk s (AR~ B A4 AR, - UL 4 (o ™y )l "

[ . 4+ -- 4 g)mq'n'li ;
Cumpomnﬂ the co.egf-icim\z oF like powen, of A, we ael:
"‘E‘JD= gf\:t-
AB.D-.BI-.—.G”“O.{I
AB}“'BQ‘—"—- E")‘n%-I
7B i By = 0" any T
AB, =€) anl
Bre mubipl -D\r_cxbm eqwnhm;s AUCC&W.WJ.H ba AM,AM, Am-:: ——-1 AT and then add ¢ then we
et Ao + 8o - AYBy + A - A0 B - WP AR = (A ay g A7
3 @ (A" A p oy A™ Ny Gy At an) =o0. ==+ A onz)
g/‘?-"lﬂ Aquaste. matsin sabiskes s chasackeqstic equaion.




Y Noti - "The "ampﬁﬂ'an{ O.Pp\icctl;iom ok Co.allld— HamiHon thedim ane

1) to Find dhe invese of a maksiy, |
8) 4o Rnd 4he ktahu powens of the maksix.

V) U)sira Cmd\ea Hamflton thedrem —Pind the Trvene and A 5P the maksin A= F‘& % ";:] and also
(ol Gven A= [3 2 2 s B
| < ; j‘ w% G.algd Hanilm Hhediem

| The chasaetesizhic eq u la-azl=0

,45.

-6 H4-] 2

3-4 2 -2
}‘:D
e 2 4-4

3> Ga) ((—H)l—u ) =2 (6(4-4)-12) —2 (426 (4-4)) =0
& (3=)) (1+A°*+:A -W)-2(¢ +eA—+L).-9_(-11+6+E/\) =0
3 (3-4) (AR24-3) —2 (~e4+6A) —2(~b+64) =0
2 FAGA ~2 - A2 s ) 4oy —onA o

= A% sAh 3 d43=0
= A sira4-3=0.
Ba C“’d"’ﬂ HamiHon dhedlem , we know that dhe wobsix A ackisdies the chastadbeniatic

e_clf.m:l:fm.
1e, we have 4o Ahow thal A 5a*9A-3T=0- o

A*- )25 8 -8
-y -3 §

oy 8§ -F
PO L ETRRY:
-38 25 9%
a8 a6 2§
. 7S 2q 9% -26 7 25 8 -8 e = | DO e 25
. ALSATAA-3T =|-38 25 2% |-5|oy = 8 [4F| ¢+ 2| .3(0¢p|=]0 00 |s0.
a8 2l 5 G g a0 6 2 0ol b 00

Cmd\ga Horilbon thedem vesihied .
To-hnd A1, muiply@uith A1 n bothwides ;- then we geb A (ALsA™ 3A-3T) =0
5 AESAAGT-3A" =0
> A= 3 (A=5Ar 2T )
-3 -1 2
=3 (s g2 }
B -'P\nd A"‘r muH:nPlﬂ@ uﬁ’dn A mbu-!h\ida,-{}wm A(A3'5A913A‘SI):O _—-(: -
AL5A3% 9L 3 A 0
A% SAZaa% 3
-[2w S0 -30
240 49 0
240 80 -] .




Ao AT

) chate af,haum%m thedlem and e # o P the invense o the malsin AL43]

-3 _?’ I;' ]
JEEY" -
3)-ﬁnd 4he. chanadiesistic PB\H nomia) of the matai A - [j ¢ 3 ) Uwf&d Cﬂdhﬂ Homilbon thedierm ard
herce -Find A, ek

iz «2 ==

A A jalisyd-n2-0, AL [‘1 = I]
36 ,

-2 28

Ang A ¢ A A+ 9T =0 ‘

Q)Vvu'?a Coa[xﬂ Hami lom thedem 3 the mabotin A= [ -8 2'-]
'a)Ven‘pga Coﬂ[%l Harmilton thedrern 5 the modsion A = [19. 9‘b. 2] « Hence Find A,
3 5 6

Ang| ANAZ4ANT =0 A"*:[_igﬂg .}}
2 +4 D
b) TP A:l‘;:’i ::?_] . ve:\‘n-?t, Cc-a\td Hamitbon thedem . £ind A% and A" urtng Coﬂl‘ﬂ Hewthsn dhe e,
R=% 3 0 3 o
Arg | A>-3p-3A+aT =0 , s-—(3A+3‘1-A)-‘L o g) ’ At'{qo T
0 ¢ 9 '
U.uﬂa Co.a\ud Harmitbem thediem 1 epRes §A 3Al*+A 4T oy a lineon po{dnmw\! n A,
a“"m A-[—z 3_]
‘the chanactesiadic e:.vm:l:'ncm uw la-azl=0
! A ).
7 E’. 1—,\} =

$ (3ANe-AYH =0
S A-SA4= =0.

Ba Cmulcﬁ-Han‘cn +hediem ; we know thal euoud &quase mabie A sakiabies Lhe thanachesiahic

e%ﬂ.‘!}m TLE, A SAXTT- 0

=) Pt:: 5A-3T .
Then AS- A
en Al’_ffA—-‘;}A = 5(5A-1T)-3A _ 35A-351- A = 18A_s5T
A'= 5A3 34 5(18A-35T) 22 (5A-3T) - s5A-126T
A° - sat 7p2
Now, 2A%-3A%4 A%-4T = §(sAtaA3)_ 3 A%y AELT
= aA - 1A% AT-WT
=3 (ssA-aez) -1 (18A 53 4+ SAAT O

= [38A~- 40ST A Hhe hetvw-.ed ineos pﬂgnmoj °n A.

‘3) U.Mna Cﬂdbﬂ HawiHon dhe Srem —-Pn‘\é AR A= [IQ]
| ALST=0, AB_ 4T

£nd the maksin P which transform the matsine A = ‘I ?_ T‘ )'l:t) 0‘1(18006\] —purmg
N

1
hence calculabs at.




? Unit-2 Elqen Values ond Bgen Vectors @
Eigen Voluesi— TR A is any Square mMatrix of order M, we can-Form
the ot A-AT |, where T is the o7th order unt matnx - The ecbqucion
lA-Azl=0 is colled c}\araajceﬁsjcic c’c}uochun- On e'_")tfnnchrﬁ ik tokes
the Porm e APl A o A" 24 - -y kn=0. TThe roots of 4his equation
are known as elgen Values or choracterstic ooks  or lokent rooks .

Eigen vedtors'- TR A is a characteristic voot oP the motri A, then
v is called the eigen vechor

a. Non-3exo veckor X SU.CN:B(\&L AX =A
corre.sptmc\]rlg 4 the eigen volue A

PmEchdas_QE Eigen values |-
l.) Any Squore matrt A and iLs -lmnspose A" have the same elgen
values .
Pook!-|(A-AD)' | = |A'-AT'| (> (e = Alrp' )
> |a-Ax| il\g:;(\ﬂt‘\ (o 18l =1n))
s A=At =0 22 la'-4zl=0
= Jisthe eigen volue oF A
%) The ei_qen values ob a‘E—{anﬂular makrin are .jusjc +Hhe c\icﬂonoj e_\emenlzs

PR A s the elgen value of Al

0? Hhe mcr‘a"lfl :
Rooki- Leb A= Q(:)‘ %ii-ii‘; be atriangular modrin.
B B~ -t
—then |p-Azl-0
= (ay4) (Q2a-4) - - -(ann-4)=b
A=y 100 -, ann are the eigen values oF A.

3) The. elgen values of o a\ioﬂona] Makrix are jusjc the. c:h‘cgor)al

elemenks 6F dhe Mo -

PYDDE Lel: A:(Qu o 0 be &d}aﬂonol mab\xol?&cla-g.
ol 0 QO
O 0O 0y}

_T.hm \H—/\I\ =0
5 (ap-A) (amaA) (a3 A)=0
= A=ay, 0y 1033 are the eigen volues of A.




'-l) The elgen values of an idempol:m-l; mokin are either ‘0 & Lm'i%&-
RooP: Let A be an Eclmpo\:m-l; Mok so that AL A .
T8 A ig the eigen value of A Hhen there exist a_non-zern veckor X

sucththat Ax=AX
Now, AX=AX = A(AX)= A(AX)
> A*x =AAX)
S Ax =A0)  crAZA ¢ Ax-Ax
2 Ax =4
= /IX—AQ'X-:O
> U-A*)x =0
S A-A=b X0
S A(1-4)=0
= A::D, | are the e_iﬂen values O-P-anIe]cmPO'LurI: mozlaiu-
5“)‘“\5 aum OF the elgen Volues of o modrine 18 ks broce. .

RooP [ ek A:(Chu ap. cuz.)
Quy gy Qya

%31 0as oap

-4 . a3
Qo) opr-4 QL3
Q) O3s Q_.B"'/l

= A4 A (ay+ agyt 033) 4 --- —(D
TR Aude, ds are eigen Values of A, then
Ikt = (A -A) (Ja~A)(A3-4)
= =Py At At ds) + - - —D
'F;D“"@ﬁ@, Q%uﬂ:‘ma A* cocPicent we howe
At Az = oy +09y+Q33
= Sum of the eigen Values = Txace
6) The. product 6P the ¢igen values of a mabix A is eqpual 4o s dederminant
H_PE’E\“ Leb Aydoidy are the eigen values oF A
Then [R-Axl ’:—@["/\)(/\Q_"'/D (Az,—/n
Put A=b then we get
|P|| ZAI'AQ_‘AQ,
= Boduck of eiqen values ob A

Then lﬁ—;\:t‘ =




ok A
@:' wﬁbow%a}: IP-/\ 8 -Une, dﬂm Vqlu& OE A ’H\m l}vzrc cx'ksi‘:s
oo mon -0 veckor X suchthat Ax=4x

Now, AX=AX
A (A= A1 0K
(AR)x = A(Ax)
TX=AAlx

=y 5 is the eigen volue of AT
8) TP A, Ay -, An are the elgen volues oF A then A™ has
the elgen volues 4, Alm, _“,,l,:“ , Where M Ioeing o +ve \ﬁjcfﬂﬂ’-
Fook:- We_know that (P Ar i the elgen value of A then
Here exisks a mon-zer veckor Xi audhthak AX: =AXP , =) =N

NDUO; AX{ ::/\I‘)dl'
ALY = Al X
@\A)X{ = /\f@Xi)

AK; = Aixq)

=47 S AT is the eigen value o A”
iy AT = APx 3 A2 s the elgen volue of A
“bﬁ A:™ are the eigen values o A7, where §=Ya2---;7
A1k A is an eigen value of on &Hﬁoaom\ madis, then 4 8
algo iks exgen value
PYDDEI* Lelf A be on Dr—H'\o‘c]o nal M
then AN =AA =T

= A=A
e know thot T2 A s the eigen volue of A |

Hnen % e the eigen volue o A
2 _h_ s the exgen volue DF A
is the elgen Vvalue ob A

v A’\:A\
+ A and A' have e
Same. eiﬂen values

T

>3



D) TP A 18 the eigen value 0B A, then Hhe eigen value of

B=opAra AtaT is opA i+ agA+Qy
@i* We kenow thad ¥ A ig 4he eigen volue of A ~hen A™M is Hne eigen
Volue 68 A" = AMX = A7X
Now, BX =(QpAF A+ T )X
= Qg A™ +ou AX A+ TX
:%Alx+mAX+aiX Vo Ax = AT
=(apAr qyA+an) X
S apA*r o+ s 16 the eigen value oF B=0pAsayAtrag T

l\) TP 4 18 4he eigen value of A +hen LE/\“_ ia the eigen value of bA\.i.A

Proobi- We. Yenowthal: A= L AdiA
':# AP% lh\:AAjA
> \al= AAdA |
We lenow HWOJ: '\E A8 the eiﬂe_n value o?— A Hen Hhere e_)USL'» ar
o -TID ege ved® X auchbhob Ax=AX
Now, Ax=AX
AAA (A= A ALY
(A A)x:,\(AAgA-x)
Al X = A AO\,:}A'.X
A x = AdiA- X
AL X Ady



5ot;

Thediun ;- The. elgen verkdis c&‘mupundina o distinet eiqen values of a maksia que
Unm‘d M&pexﬁw{- _ '
%;r Lek %) and Xg ase dhe ejgen vechtn of a mabsin A mapﬁrﬁina o diskinck e:au-,
Values u-k/h and A, .
Then AXj=AX; and AXp=rAXky
Let #X+laXa=0 & kty=-laXs — O
“Then AKX +ksXe) =0

2 Allgx;) 4+ Allests) =0

DI A

= kiglxl)“' key (AsXs) =0

3 A (%) A Ay (kXs) =0

3 A Flegxe) + Ay (kaky)=0

=% @i—ﬂo k%, =0

™
4

D A-di=03 A=A, and kX, =0 he, ky=o (/ %a£0) .
T ky=0  then Fom 0 r k=0
Hence X, and Xq anie linean \ndq:mdm—l:‘
é‘@ﬁbﬂﬁi?&lﬁﬁkﬁz_jﬁ A an elgen volue. of §idest 4 | then £ is called the ﬂlﬂ&bfﬂm'c
nulkiplicity o elgen value 4, -
Crometaic _mgl-_ﬁgl_ihgﬂ:a;_:tf‘&'n Ahe  mymbes of l‘anmbd indeperdent elgen vectdia Lﬁ-me_apmd:na
Ao-the elgen value 4 ; then & i called the ug:nmeim\c_ muH&plicI{ad bt eiam value 4; .
Not- @eomebsriahmultiphcrty < algebsmole multiplicby.

')-‘:\r\c\-B'\L taen values and the cﬁmeapm&ina weldia ofF Ahe madsion (8 = ‘L}

% F -4
2 4 3

Let A:[,g g i;]
s 4 3
The chasackesistic eq(uocl:\mﬂ of A is |a-AT| =0

gA -6 %
-6 a-4 4 \ﬁ’

L b 34
SN () (érA)(a-A)—ze,)-*r 6(-6(3-1)+8)+ 2(24-2(3-4)) =0
7 (8-4) (,4%,. 5-10A)+6 (-b+64) +3(10+04) =0

= —A-85A 4184440 - 6043644+ W +YA= 0

F A% 184% 44 =0

> A (A% 454184) =0

3 A (A=34-154 4 45) =0

> —A(A-3)(A-15) -0

N A=0,%,15. ane the c.iaen values .

Ligen vedd) c&mupm\dir\a o the 2igen value Acgie- Given by equation (A-AT)x=0.

A % 2 « o
-é). [i y —L' ‘) {a ~} ] (D ] _G)
2 4  3-A % o

N < 4




TH A=p, then the eigen vecksi % s oblained by PLrHiva A=o in @.

- 3 b g |= b
" 4 3 3 )

_-.-'..7 S'X.w-ﬁ‘d-lh?-%z(} ...—-@
6% +3Y g =0 —(®

ll"hﬂ ‘\'33-:0 2 pﬁ‘\ ) H
! jcafion -
o geb the ejgen vecd pelve any Yo egp by eown vuhP "
d € Suppowe egb :
2% — = .
aﬁ« TR ELS 56 -6 e m B
A ,H_l 3 e o b
o~ o0 b
_E-k
ELF':%" 3
5 ox= ¥ Y= g-2k ! |
', The elgen Ve cﬂmn?cmdina 4o the. eigen vakieA=n A X :E{\ ke %a]

=f k:l,x*z{‘a-\
2

I A= 3, 4hen the eigen vecth x i tbtained l’ﬂ pujchr@ A=3 v ®

% b
hen © > g e e H
2 4 0 3 o)

= 6:1—*6'{14-2.8—:.0

—en +4y-4g=0 . 3 ' -
Z'K—Ll'd:()
Sslve _,%31;‘-]; +wo gcvucr’n'cm,s bd CHoH 'W\iJ]'l:iP{aCn":\Uh r"&\f_n we ad,—
o - ,.a— = _}_ -4 2 5 .\;5
-8 A 20 -2% b 4 -6 4
L L [
—JE:‘-TL- %‘2:! W'%"l—
g-4-3-ty

=5 %=8k ,H—_—k, 1 3= -ak
!\ The. eigen vects] cmhespmcs\ina to the eigen value A=3 i X:[&&] =k [thl

-2k
1} ket xﬁ{?] .
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Partiol dervadives:- Let ?_-:E('Jug) be o Punchon oPtwo variables Yo
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Tokal derivabive 1= TP u=Pluy) ( where x=$() and y=wd) then
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Moaxima, and Minima, o?h-?unc\:ions R two voriables t-

Delinibioni- A Rnclion -E{'x,!d“) it said o have oo maximum §) mintmum

ot x=a,, gd:\o omcc?wahma ab r?-(cuh, bik) < & > Rlab) , ¥ smd) values o‘ﬁ-
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these obtained values are the &%onara values .
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tv) k- =0 ot (a)b) ,-?ur-l—,’ner ‘mves\:'\jahon 18 s*luv_\lred
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