F¥MATRTI CES K
-A gmngcem of mn numbers awcmaed in the form of
vrec%angu\m avray hav{n3 ‘m’ vowt -and 'n’ co\umn_g"

i« called a matrix of order mXn.

ﬂ: :t :‘On Q2 On'
»[‘q‘j]mﬁn ‘
' Cl'z\ 022 e Q‘Zr)
\\
> - - = = - -~ a
L Qmy mn J

%k'\'ljpes ot matrixk
(MRow & Colomn  matrix

-A matri X havms @ dn%le r ow) igg called a vow mq%Y«K a,‘fi}»

Ec&:- [t 3 5 #] :
-R moatri x howm% g‘m%\e eslomn ¢ alled o cdomn }
EO&‘F( | " O

3
5
? ,"\.‘)




&

TN Y P Y ~ o o~ o~ .
» . oL \ \

AR squave matyi ¥ in

@ SoLuare matr iy

~When no. of rows = no. of wlumnt dhen iE ¢ called

a &CLua)\@ matri X,

1,5,5 =y F'rinci?\e dfagoml
elements

2IX 3
Fﬁncif\e diajor\a\
TRACE: Qum of ?r"\r\oifﬂe dt‘aﬁm\d elements

e

14S4+¢ =1

@Dn‘aaona\ matri X
which all D'("F"CUCK%O'OO(‘ elements

ToQaye zeve aye called ac dicﬁono\\/‘mai—rix,

ESL‘[C‘) g 2] o\ma[l 5 5] P

o 05

Pforer%feg 0—(\' ~dia3ma) rY\O)cY{X

) c\iac3 [ Y )4 diac\j[p,cl.\}/

= dia [oc_wr,\j«»q/, z+v ]
2) O\iﬂcj['xnj,z]" '—c\fa%['/gc,'/g, e ] |

g)a of diaglxigedexye

(PScalar motrix

A ccalar patrix i€

Q}Eiﬂer\ valu e o di‘Q3onq\ mq’cvix[oc Y 2] ts o o Lj, Z

o diagenal oy % with all

q\(q8onQ\ elements ‘Dﬁmj echo\l,

,®U“”r maktrix OR TalenJciJch matr ¥

18 1 7and  non-diagenal elements

-B cquqre mokrix Each o  hhose 47&30ﬂ@\ element

are zevo ,\t 18

Anomﬂ Q< Thite mo((:ri)QeDQﬂafed bkj 1



Pro? erkies

MAT=A (molkiplicative property)

© Null matkr 1 x

-The mXn makrix whese elements Qve a I zere.
ol makrix  need not be  gquart matriv .
Froperkies . 9
b A+0=A (odditive fforeﬂjckj’) f
@ A+(-~) =0

&) Lowey Jrviqnauﬁqv matrix
1 - '."1 o ©
Eﬁ' L‘Jrﬁ()]
TS

T8 all olements above
{)YinciP,kle &iqﬁsnc{l olementx
aye zevo.

sand to be i‘\n%ukcgi#

®OW€Y Jcﬁan@ulqr ey 1 X

Be-Tv w77
3 LO‘S I‘\
© o 5 _

Tf all elements below principle
dfaﬁona\s elements ave zevo

NOTE: (1) A squave  makrix it

ks delerminant it O otherwite £ s ‘
Non-¢ingu loh 0

) I+ a Uma’c'r\‘»c ¢ erther louser Jcn‘cmﬁu\qr oy-uweyzji

| Frianaulay  then determinant ¢ found by .
‘ W\U\\TigiCGh‘%n ot FY\M?P(Q A?agon&( elements o
%10\@ m‘so%en% makri X
Fonm-n
'@ I“VOlU%ﬁ‘EQY\Lf ‘matriv . | 3

A*=T |



(+5-6 (+2-3 2+ 6-9
» T B410-12 5+4-G 1I5+12-3 ¢

-9 % +6 0243 -6-6+q

C

A*=To o 0
C
c 2 2 9

=\ - =3

(

2
i A =0
Cﬁ@Mil—‘so%en% Matn ¥

O

e

“’,;’A matrix ¢ caid to be n§l~—f>o’ren’c mabrix 1 f
Cclase X or index X i AT-0 & Aih\#b

S

SN N

%Eciuo\fjcj of two vectors

i‘(f,’eva@ matriv A and B are said *to be GcLua( -
C @W\e(j are ok came ordey

:

. @Each element of A g ecLuo\ o covvarondinj elemen
| of B.

Matrix additien ¢ commutative ,nd asseciative.

~ Mabriy  Cobtraction s netther as¢saiative nor

- Commutative.
% Multiplicakion _of fwe makrix

[A]mxﬂ%[\gjmp = [JMKP

, A |

 ~Two mgﬁt’;ﬂ can be mulHPHQ& on\\i when no- of
cslomne in firek ¢ e(luq( Ly qo- oF vewg of 2"

Suchh matyicee ave called CoOMEORME RS,




@’,/Cons] der He matrix X‘H 31 \/“3 ) Poxg . then
~ T m S \
[P0y P71 Wil be of order

PRSI

YBW y}m%
G’Czqsxzﬁ ?ngz> =P (stzs Pax Z)

= P(Z2h)? 2X2

&%23’(@] [XB 25%@2_] = Baxz

Q-There are 3 matriv  Pyyay @axt o Fux The
MmnNimom  no- o m\)lH‘a\?mHon r’e%uired to
CDmFu%e Fhe moatriXx PY@®XR.

go\nf' X f\%P =16

NOTE: (A0 % [Bdaxp

The wmin. no. of mu\HFHCqﬂginn req: = mXﬂXP

(oger-3 Carne - 2

PRI R e P(@R)

Puys @ ¥R uUx Puxa X Qaxy Rux

(w mmﬂwu\u’) (ot A+ (2x )
gy 416 =2 g+ g =16

3 L\V‘er\ge‘ @«C o ratriy

H adi A
| lm J
ceAjA = frangponse o a co-fackor makrix

i
&

I )
o
s \\

SO O 00CO 00 60 e o0

R




O = = - V2
“ Q- Find A oF A ”[? zBJ

I o
= A ((""cqc{’orﬁ) =1 =1 g -C + - -t
\ C N »
4 2 |
O
C od A =1 -t \ -
C ) ¢ -6 2 A1 =6 -1 (1-q)+2 [1-¢)
c 5 2 = 8-10 =
C e |
- o J -1
| {vx == A = [ I,
N AL -5 3 \
- C B}
C A= = o
e o | ® -6 2
-5 )
A "
. B:-Find A L where p=[t 2
( 3 b
C. - .
O A= L% 2
= s

QQ”TW max- value st determinant Qmoncj all 2x 2
rea gjmme%nc matrix with +race (b ¢

;’\‘i ‘\
Solt- @ ¢ Car b=l x Y \
C b\ 4 g
A=ab-c*

A=olly-a)-C"
Azlhg-a—c?

dA _jg-2a =0

PRSI

da —_—
a-1 A
- = = -2 LD (""‘W\Q\(Q\W\Q .
dar



FRANK  of a MATRIX.

' \ a ¢ ‘ & |
a d 9 b £ J - A
b €D = A | C‘ﬂg .
c £ ” d h Vg N
)
4 qnd 3
A=(3x3) =0 then g (m) +# 3 ¢(p) = mi of 4 an Q
{3 - atleant 3
| O
®I'£ all  the minors o ordeyl st ar@ zZEeyoy

but there s a—HE’QS‘E 6N, NoN-zer o Min oy
of ovder v L eyigds Wis called RANK af
’ Q rf\cﬂ,'my, and it 1s  deneted bj (A =71 &
! -

*Proﬁer)cies o RANKX

DI A s a ol matrix then e (p)=0

) ‘

.
&

| - : vyank of A =1 @

DIF A s a non-zero makrix then aﬂg (:Q 24 .

‘

3’3 T8 T be +the vmt  malriv  or fden%t%j matrix O
ol n¥Xn then &(T) =n ;

DTE A be i the makrix  of  order mXn then O
¢ (A) & min m oy n



2 o b

5Q/[u 2 3 __L:J ~ Find Rank
C A% 4
C
C

Sol- -4 =-w 20 Ran¥k =2

<
\

O£ N
G\ N W
)
;
/

I
. \
t Q
(3_ CQO;(Q'> ,—2'(6,-‘4:\ 43(6*%)
g -2+ (-6) =0 <3
L-2=2 #0
RQank =2

| 3 W
2 (24-0) - (60 -0) +4 (25+8) > °
— 32 g (2 -

+g - lgo the € go '~

QT 5o | .

4 b (5-27) - 3(10-2%) +
64 -3 (-12)+2(e)

ke’z\a 3 \ -\ (q,e\s)_(q-—qﬁe\-%ﬁj‘h) 64 148 + 12 = O
3 2V - Lo 0% £ O Rank =& A

- 2 (‘H 'i) -y (’2“'5
-1 (22)
= %6%-—\2" L4

- -3c 7

2 (1u-g)



213 7 3] . a(atew-2ls10 w2 (a1-6))
6 1 5
=0 (-32+49 42 (1)
2(-eta) = 2 (x71D =% 0
Ry -(Ra R F RL)
W 2 30 l 'Ligg jO
2 4 g 2 o >
(3ig3] werer Tl aes
NoTE: () §(A'A) =8(A) o |
(2) Dimencion o+ Noll S»‘)ace :Ovo\erf—Qcmk
(53 I\\ulki%ﬁ ~no. ol column —Rank R |

Qi:W\e dimendion of  null _Cche of  makrix 1&[? l

Find out  dimengion of noll 3J>qc€

(@Yo  (e) | ()2 (d) 3

6 (1-0) - (m0) +1(D-1)
Q11-1 = @g@OL3 Rank=82

Diobnul] = Ovder - Rank = 8- 5 =4
S‘che

*Consf&)cemi and }nconsfsjcencj of sﬁg{em of O

QCLuaHmng | F
»An'3 sds{em '« sald to be concistence gtf&%em of )
Wt hay o celubion. O |
_Tncongistence stfg%em hae no Solution.




) 1'€ Cl) :dztg\s;’:

ay X+ B,3+ ¢,2=d) — )

(2)

02'X+ bl\j + Co C :dz

-(3)

aai-\baﬂ 43 7z =d 3
/

by

AB Qy by Cj /di

Az by G ( dy

matvix

avaen’ceJ
Q b C,
MOrH 72 > 3 ds |

Case T 1L ¢(a)=8(AB)=no. of wnknownt
= urmlue colukion

G m TR 2 ()= g(AB) < no- oF unknewns
= infinite solution /mantf colution

Clase T T8 6 €(a) F 3 (AB)

= o solution

—
—

C! ) b ‘ ‘ _ d

- A= b ¢ B = ‘ | N
Mhicent eongtort 4 variakle
(coe 0) Q5 Csy _ ks 1 X 3 e

[

—+hen &l(&'l’eh/) 1S l’\omcjeﬂeous
L 4

¥

3

z

]



@_‘- 1+ DC—Hj—{—z—;B 3 14—23:}‘32 = 4 and '3C+L\.(:r+2“—6”

A= | V2 3 “(2) -1 (1 -3) (e -2)
T & | ' ()
> -0+ 2492 £p Rank €(A) =23 @
Sh
Y o>’ )
. o Rank €(AB) =3
‘ Vg | Q|
' Taxa f1o3 0
7272 4 -\ (\%'4“) - (‘146) ’FSCQ"‘Z’) oy
4\ 6 EARLL-R0 £ _

A=]1 -2 13
‘ > o __3:( . (O*P%) +9 (14—33’4—3(2)

ooy = 3+ 10+6 %0
Rank =3

% St O\,u ¢ colotion O
Q- o2y tbz =8 .
L+ Y -3z = -] .
)
5% — 34+ 9z =2 )
-2 6 - ¥ -
Y N RE (a+um)+6 (-3-15) 0
N T C- 8 h o -0 & =0 -
-9 »
| | = 4+2=6 #0 Rark=2
D



N

C - | | -
(j —
C
¢ -2 6 ¥
c N (-ga,mx«—c;(!lv%)*%(%”()
? o =~ (-2D-6 () +0O
( - C€O0-C4 = -4 #0O
¢ Rank = @ 3
¢ m N 3
C . fi! . :> _lnrct“nt{'f 20'\){10*’\
. £ e
CQi-For what value of N & P A0 system od £
- | A
( 1’“’3"(256 have () no sol
( 1+2§j+31:\0 @ Umﬂue s’ol
(
( X*Zﬁ+>\ch (3 move than Or‘ego(
{
( Uy
A= [ U 2 3] = \(9_>\-—6\ -‘()\—23'\’\(‘2-—Z>
1 2 A
— 9XN~-6 - At 2
— Xx-3

_ (g@p-toﬂ —] (zpbzfo) Y6 ( %x_é)
P — ptax-le ZP"’G-\Q:P.—




hen#» there el unknown Hj o make qdjqceﬂjc o
olements zero (0). 5|
A& - | ’ | ] I G' >
1\ 2 2 o .
L VA P‘ )
- oo g

P2 3 1o
o )\——3 ( pw\D ) \
| O
t ‘ \O | ' \0 oN
@UMCIUQ & 8(~)=€(AB)=no. ofunk neune @ no So° N
-3 40 , PER A=3 P 710 .

Q mon«j sol

£(a)=¢(nB) ¢no.of

UNk Nowon s

>\“ ,p:t()

() Cymmetvic Matrix .
8 -A ©
- o
@Skew - Qjm metric matyix o
| 2= -A .
y o
OY’thO %Oﬂ& I matrix )
iy |
-

(onjugate of  matrix (cmplex)
OYU} 3 6 i ;“16 , )

K 2’0
A'[ 3‘ 5 T-i_ A= A ForQ?LrYQCIJ
[ ‘_—\ % .
lg\ 65‘ 7+€j ﬂ:~A )l-f- PUYQ(U‘ cmag«n 3



