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[OfeRATION 0N MatRices]

» ADDITION OF MATR|CES :
let A and B be 3wo mabiices M\Je& ordese mx h . Then the 4um o,gmak)ulr.u

A4B A a\ew on f»j mobsices Aand B v of dame ordus .
8} A 124\ mxn B:[bgﬂmw
Then, PtB = [a,zj*rbcj]mm
General format -

B o= | AN oy asz} nd ge 1O b bpa
Ay A2z Q23 by b2 baa

[A-kBJ . \d\\‘\'h\ Q(1+b\z (/XL +L\3’1

00y + b’).\ 0‘2\ + b'),\ Arn ¥ bzs;

¢ SUBTRACTION  OF MATRICES:
lb A ord B be duwo mabuess o) fhe «ame ordes ,Yhen subhratlion O.f motseiees

A=, & delaud as P57 [ty = 8l rmgn Where A= (5T, 8 [B4 T

Ly L (120 ) 0—431,;
Eﬂ' 3 A {o 36XW B=14-4-3]

Here, oOvdes e»jf A= 3x2 ond OY"dOkQ‘ B= 3x2 %emfm, sublraction i Toxs‘(’bte

-1 20 b -4 3
A-B = K o 3 6] - ig —‘ﬁ'.ﬁ]
R ) 2-(-4) 0-3 ' "-‘i 6 —3]
] \:-‘3 3-(-4) _6-('3)]__ Az>, -9 3 9

NOTE: Vohen Tuve motnees R and B, Ll the orde 4 mot game then

A 18 smet de)vn:w,.
PROPERTIES OF ADDITION OF MATRICES 3
9,} A= La"‘jl, B-= [btﬂ ond C= [C%lo)u three matsleey O;j ordest MR,
then | |




o COMMUTATIVE LAW . A+B= BtA

o RSSDUATIVE AW ¢ (A1B)+C= P+ (B0

* EXISTENCE OF ADDITIVE TDENTITY :

A zero makaix (0) of ordeh. mxn (Sam @ errwzj
e as of A) .y additve 2
A+0 =A = 0+A 37 : %

* CXISTENCE OF ADDITIVE INVERSE ;
} A La Squane matnin, then the mabiix (—R) 4 collid adoibive unvesse
o Ar(-A)=0= (-m + A )
= A L the addifrve inverse of A.
* CANCELLATION LAW ¢
AtR = AtCoB=C (lot cancellahon Lauw)
Bth= C+A HB=¢C (m'au tancellotion /Aaw)

MULTIPLICATION OF MATR!CESJ

* MULTIPLICATION OF A MATRIX 8Y A SCALAR ¢
Let A ’[aiﬂmxn be & matmix ound K be dwlo . Then, the mabtlx

obotaunud m»thf ' eammwa“u“ ucwzd%emalanmuw’:leof

A K. and 1& denotid KA given oA kA:Lkaﬁ

s 3 L 1§
,. (3 .
% ‘I\% A= \IS T -3 fuwAd 3
2 O )
Hore,, A Ja the matuix Qf order 3x3and K= 3 lonstomt

Hence 3 4 15 33 4§
, 3A=3E 3 -3 |z a2 -8
2 0o & ¢ o 145



JROPERTIES OF SCALAR MULTIPLICATION -

9 A and B wu mabuices elorder paxn then :
K(p18) = KA+ kB
(ki K)R = KA k, P
Kikgh = Ke(K2P) = KfKP)
R = —@A): K(-A) also callid a4 nzﬁm'vxe of a matrix.

MULTIPLICATION OF TWO MATRICES :

9,& A= ‘»a,b]] 0{ ovalsr M XN and 55 [LLJ] 04 ordue nXP Yhen the }erw
C= [C cﬂ will be o maksux O.}t ordut mXp

¢ A I 372 ) of ordin 3%x2, B-= 02
Fﬁ -\, &4 JSO , Bz |-2 -1 a}ordenzx3

o 4
Then, AXB
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.0
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S

NOTE: ) 9f P in dthoud then BA need nat de defurd
2) 3’.} A B.asu ﬂw(%tf mxn , Kx 4 maksizes, then both AB and BR axe

ole\«iud ov\hku[ n=K and. t= 0V

3 9 both A and & e 4quasts motiees Q_f‘f"')e same ordur  then both
AR and Bh ane de%w‘d. ‘

5) 9} AB and BR o both d;%wzd o M 1 not nece«w?ﬁmt AR =BR



5)Q’%é’wm&‘%ﬂmmatmﬂda%uwmth&ﬁm
neawwua that ene Q(Jrhe matees 14 a %owmaj:u‘x.

TROPERTIES OF MULTIPLICATION OF MATRICES :
T A= 4], e Thgland ¢ ()] wu e mafiuces q ordin myn then,

© COMMUTATIVE LAWS AB = BA
* ASSOCIATIVE LAW & (AB)e = A(BO

' WsTRiBUrivE LAW ° A(BT0) =AB+AC
(AtB)c = ACtBC, wheneres both «ldes of ea{w% e

Aa\r(m.d.
°* EXSISTENCE OF MULTIPLICATIVE TIDENTITY:
For em?f squaue matuiz B, thew exisk mIA.u\xJoI Matrix q}t same orde

Such that TA=AT=H

+ CANCELLATION LAW:
3 A L non-mhdula.l madaia, ¥hep
» AB=AC S B=C (L4t tancelodfen law)
. BR=Ch D B=C ( Right cancellotion lma)
. AB =0 does net newwfd mftﬁ that A=0 or B20 or both Aand
B=o0

TRANSPOSE OF A MATRIX j
9% A‘[%j]mm, be a moakuix of ordit mxn. Jhen, the mam ratiir

ob?au{x.db.a' Lk ng the nows and columns of A is called the kamfose.
@,&Awu&m@&d[;‘a'”#-

Pf‘ = AT = [a'ij]mxm




JRoPERTIES OF TRANSPOSE

A (A)=a

2. (At8)z A'+ B
3. (AB) =

ho (k) =

5 (AN) = (AN

6. (ABC) ALY

SYMMETRIC AND SKEH” SYMMETRIE MATRICES, ]
A@(u&}u malsuse A= L ]idéawl muéﬂmm&m% A= A’rhai',u

[0«&1 ‘_O‘L]'ﬁfo\fau?wblemluu O‘Jf,(,@,nd 1

. Jz2 2 3 '
&% A"\ 2 -5 -4 Heou, N= A

3 -4 4

A aquas motain. A= [a.LJ 5 dald ko be o skew- ,su(mmcwfoma/cxix
L} p'=- A that & a,g""a'o JYOYWU pewb(evawu ff“md:?

Now, i&weyuk = 9weho\w. g =~ i jhmﬁom 20;=0 &
ag =0 ']'OYMUM

s mears Hhat ald th &A@mui elements @]La skew —A»L(mme)mfc, matiia ase
e
For emm@c :

s b € o i
The matuiz B=\ 0 fk is 0 AKGO"Aymmebuie modulx as B=-B
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\THEOREM L2
For AQuav motniz A width suod umben entibies, AR L a;%rmrrubu’a

mokstiz ond A-R s skew sblmmobu’cmatné’n.

froof.‘ Lt P = A+R then:

ﬂhm, &= P+A i a.Ap‘mmdxﬁc matsl 2
Now det ¢ = A- A

o= (oR) = A(A)

- A‘_A

- - (p-A)= -C

¢=R-p & a,Akau—A%mmebofo makalx.

THEOREM 2 .
Aw?} Squosu moduix LN beaa,j;wwzd 2d e A a.f a_afmmdm"c and o

4

,ﬁkw-wmmdm motHLo-
?fffb,{-‘ Jet A }uo.Ac‘uwu odaine ,then we can wsuke :
A= L(A+A)+ ] (A-A)

from , theorem 4 wu know that PR & o Aymmebale matalz and.

U’"R‘)":" a4kw—m1mmo@4fc Mot aiat -

Sunce, for any mabale (KR = KA, it fotous thatt L (AeR) 4 eaqmmebic
. _ \ v N 2 aj’ . .

mataa owd«%’(“ R) e o sked aymmetee motriz s W%W

mabd% Loun be e’afm as the saum o,} OLAA,’mmd’M’C ord @Mw—&jmml}&'c

mod ML .



lELEMENTAR‘{ OPERATION S (TRANSFORMM\ON) OF A MATR\XJ

« 1he élix enolions (&wm&oxmm&m)wvau maksia,
due o nows and Hue Qi Lo columné -
o Irdt ¢ fus- #owik (or columnd) , denotid b«?r RIER(
0 M(AM)‘J/\ACMT\JO'O Q.{, the eAe,memt 0,1 30 WO (or oo\ku'nn)b‘a/ o non - UL
o\w'w and. d,wm\% Ri KR o ¢; & KC
o Mo @}wm{awt Mh:flﬂ o} the durants o wow o the wfrmfonmjg

dement o} ovhwn now0, denotid b«d Rs or (= Lot K¢
Or Cc: Cc + KCJ

or Ci@ C:f

oR K‘l@g‘l‘\'y\ax

TNVERTIBLE MATRICES :
Y P b Q. Aquaee MOLALL %QW m, and 'o{j*mm emhwww,iqw
mokuin B o the came ordit M, quth that AB=RA= T, then B calledl the

e mobni of B ard 24 denotd Lgﬁ". O oo case A Bdaid ko be

Uweslbole .
2 -3 1 be turo matreew

eg W2 3o Bt Lt
FRA\EN

AD =
_ 4-3 =6t0 1 0 \ -
- 2-2 -3+4\‘ X\.O L 1
BA = 10 -
© i\ 1
NOTE :
o A sk rolsu (£ amax)dnmitm,&aiwu)dwmfhva

an Lvoise . A b heoute gmm muﬁxw AR and BR &o
be AW and, equal., botiv A and B mudt e 4quose mabnizes of the
Larmne ovdit.



S%QMMMW%H dhen A us MWMW%Bte
AR =PA=I B= Al and A= g™

\Tnverse OF sguare MATRIXY
Tt A b du u\m}u maimcoj ordex ' %maqmmzﬂ}ux 8, such that
AR=aA=T, & wold ivews of B, a\enoi'edbgﬁ

'AH =P1A=A.

\IHEOREM 3 (UNIQUENESS OF INVERSE)
Orverse a,} dquove ol x, J'% W el s ,wn)que
e, Ak A= [a.,;j-]bw Squasu mabuix e ordy m anol B and € bt uwp Lnverdes %f
A.
To 'YY’OVE gp=C
Prool . Suce B 4 the unveut o,{ A
Ap-eA=I ...-. ()

Sce, €14 alsy the snverie of B
AC=CA=T1 --—-- (2
Thau; R=PRI=B(A= (BR)Cc=IC=C

4 R —|
H A A and & wu invechble mabuces of the same orde then (PBY = g™~
oo

(na){ma)“‘z
~| ~]
) A (H?’) (AB) = P/u nwu—uriama bOW’xuda

f

> @R ()
3 Ip(AB) -
> 8 (AB) = A
5> B'B(AB) ='AT!

“i _
2 1(rB) =8'A"
Hence : (AB)-':

H (!moe A= A)
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