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A matrix IS i0ne af the most Powertyl tools

in  maths - .used to sr'mph'v%r oottt <alvlations,
solve linear Systems and handle data , |

n Qa
ompact recf'anyular -porm.

A matrix s an ordered recf'anjular _array of

Nnumbers or ﬁuncﬁons. The Numbers (or_

puncﬁons) are called the elements or

entries of the matrix.

s \
A_= @ B : 4
3 “ <-3 rows, 2 cols

_<-order 3 x* 2

Order of a Mafrfxi

A matrix  with m rows and.. » olumns s

.sa(d to be of order m X n ( read m by n )

)
L
f!

element in f’f_'h row , j-th colgmn

Total elements in ok n matnk . = o n
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/. [Row Mafw'x.

Has only one row . Order is Liy in
* ;

AZ[Z ,35—7] Zeoorder o X T

2. Column Matrix
s e

Has only one colorin. . Order 1S 11 % /

Blo= | S <-order 3 x /

3. Sguare Matrix

’

Mumber ok rows = number of columns ;

order nox .o ( or Sf'mply order »n )

‘ - 3 <.~oro(ef 3 (Szuare)
ch= & o sl 6 wding vt
Y

Elements a, { where = '/ form the dfaﬂonal.
SUm_oﬁ a’iayona! elerments = ftrace Cid)

( Tra;e is rnot in syllabus Btk usebul )
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ety Diazonal Matrie ; - - 5
5 A_Szuare matrix 3 = [ b j

_b\,)-, = O WhEne(/_gr i

<-all o-ﬁr-dfhy =1y

S Sr.alar /Maf'rfx

A d:ayonal matrix with all dfaﬂt)nal entries

egual . Je. b= ok = 9 i elee O

20 . ,
S = l:o 3} = T G e

= / . Denoted sk

n

7. Zero / Ml Matrix

All enfrf'e.siare &) e Denoted

Acts as

0
| additive identity : A + 0 = A
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M + Operations

Ezuah'fy of Matrices
Two matrices A  apd 5]

are egual A
€7 ) They are of the same order , and
£ i) ok corre.SPOndfnﬁ eniy a4 = b
9 9
LA = )3 s a = ;L <-for all f ‘\j
; :

<-( same order )

Addition of Matrices

Only matrices of the SAME order can be

i are both m X n matrices

1

(A + B ) -4 & ¢
)i

< - enfry— wise
<-addition

Properties

G Commutative A B =S A

8B 14+ € =4 + (B + ¢ B8
C i ) Additive f'denﬁ'fy ’ A+ 0 =4

Cp ) Associative ( A +

( w ) Additive inverse - A 4+ G )=70

-

\

Scalar Moltiplication

ot & (s.a scalor a(/—l‘::[»fagj

u A+ B)z=zuxwAt+u«B,; («+ 17 A=K 4

]
3
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Moltiplication of Matrices
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|
|
\

|\ The proc{ucf' A 3 is defined O/VL}‘/ when

j no. of cwlumns of A = no. of rows of B

L s m x s and B ge noxp =7 A B i<

|
|
|‘ '(AB)AZSUM' a. b <-K = / to n
|

<-row x <ol rule
==t

o
fl

e = '
Erirm s

QR
t
ON N
w0

<-3 x 2

: A 1)
A| B = |j/(7' Zgj[ <-(2x3X3x2) = 2x2

‘! Properh'es
e L~ T

| =

! € ) W MOT commutative A B 2 3 A
}| (ff}') Assou'ah've 7 Cid B oo = A ( Bga)

B i ) Distrinotive - S0 B Y e ) g |

! ) Io’enh'fy : A E

Lo A

B+ A4 ¢

= A @ s 010\ right . order )
dofe - A B A

= 0  does MT imply = 0| or ‘3 =0
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Transpose of a_Matrix

The franspose o A is obtained by inter-
(hdnﬁfnﬁ its rows and columns.

BDenoted A Cor 4 7

fzc A IS moixon , then Aliye e
el i e Bl C-(r\")‘) of A
A=1[a ] =21 L a7 e
I. Example '-\"F-’
i 4

A‘ = e il sy Z-rows <-7 cols
= 2 2 6
B A i,

Properties of Transpose

) (A o= 4

oyl (KA)':K/—I' ( « scalar )
(;',}‘)(/4+13)'z/4‘+8'

v

( A 8 )' = B' A' < - reverse order

= =(- important P

Usedtol - #F A is square A A and A 0O

are both Symmefw'c matrices.
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| Symmetric €& Suew-S yymmet ric

e A

S ymmef’rfc Matrix

| A square matrix A s Symmef'rfc e A =

‘l r.e. ag = a\;f for all / ,\j :
28
Pl & & : -
= < - pairror  Acro
TS5 b

< -the di'ajonai

| SKew‘Symmef'ﬂ'c Matrix

. . - ] S
A square maitrix A is SKew - Sy mmetric gt A4

e 2= A, for- all . r ;.

LR = a. = - a; i A= 0

(Al d:ayonal entries arel w Zero . /)

| -

o e
‘Q e (D b
‘| = B <—dfa\9 =0

\

Decomposition Theorem

| Every Szuare matrix A can be o:urff'f'en as the

Licum of a sy mmetric and a SKew=-Sym. matrix

fl

L //2(A+A'?+//2(/~1-./-l'_)

<-P (Sy’mmef'ffc) Qa (SKew-Sym.).
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Elementary Operations & Inuverse

Elementary Operations .

Six basic operations - three omn rows ( R ),

Lhree on wolumns (Cc2) -

_( ) J':nf'erchanﬁe z K == ﬁ\) or C 4—7_

C i) /l//ulhply by non-zero s
f\"‘. L or C

i

-« ¢

_( ) Add a multiple of another row / ol i

£ -2 o Citr=1 )
: ; : J

Lnvertible Matrix

A Sguare matrix A of order » s invertible

i+ there exists a Sguare matrix B of order
n Such that

DBZBAZInwc‘th”BGH’e

<-inverse of A

Writter - 5 A (.and A = B o

7ot UNIQUE wher it exists
Also - @ 2B ) - B4

Lnuverse is

( rever.se order )
Only Szuare matrices can be invertible.
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