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Matzix 

A Mataix an oxdexed acotangulaa axuyd 
numbei 03 nchona 

lhe numbe_or unciona aae Called Hhe elementr 01 
He eniea ol he_mataix. i denoted b 

LCap1tal leexT is denaked by(, C1 1 

lo 

A lo 
20 

Oxdes a mataix 

A mataix haring_m ONC and n columna is called 
a mati ooa des nmkn_ (Tead aA an mh n matix 

CA2 a3 aj an 

A ai aiz ia aij ain ai 

|dnL m2 M mi-** Amn 

.Constauct a 3x mataix hose element are gire 

ngentaak a 3x mairix is qixen bu A:2 z 
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No dij -3 Li3 and j=lL2 

Theaeo Q 1-3 xi 

a 1-3x2 

a27 |2-3x2 42 

a32 L|3-2x2 

Hence he aeauized matix 1s grby 

S 
2 A 

O 

ypes Mataicea 

C Column mataix 

A mafhix ls Said do be a column m aix i ha 
only ane Column 

8 

A 

20 2 X R3 
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ARo matsi 

A mataix iSaid o be_a 2D_Matris Li haA Only 
One ào 

A1 4 6 3 R 
J 

i Squaae matzik 

A Mahix in which dhe numbes o Dareequal: e 
the nuaber oColumnals saic do be a Cquan 
matrik 

3 13 5 
A3 2 

18 20 3 3 
where m n 

Diagonal mad 

A Square motix B: Lbjman Said be a 
dia gona matrl»ialltnondiaganal_elemen 

2er that is a mafixS 1biilmra 
Said o br a dianal maa if hij0, hen itj 

(V2Scalar mata)e 

A diagana matoix is Saic be ascalai matain i 
ik di'a2onal elemenkiae e ual 

A 0 
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(vi) den ha mataix i 

A Squaoe mats in hich elrne ntr in he 
dia gonal aae al 1 and neat aae all 2esb k 

Calle d_an idenh ma taie- 

A 

(vii ero matria' 

A _maix is said o be 2eam mata ix 
mataiai all i lemen ae2ero 

AlOo 
A -|0 0 O 

qual 0 matmicea 

Two matrites A|aiand B: bt axe 
Said p _be Cqual i 

hey ane o e Same oaclea 

Geach elemend is equal the Coneononding-
that is G bi a 

iand 
A A 22 B-2 

O 1 

3 
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Qheraon on MatuicCA 

Addihon o mataices. 

A=CesxSin 
Sinx 

SinX C 
LCes Sin x. Ce 

AtP Cos+Sin Sin'tCs 
LStn2x+Ce Cos +n' 

1 
11 

A B 1 

Paoheaies o mataix_addihian 

Commutaive La 

I A la B bi aaematrices athe 
Sgme _osderSau mAn 1heh AR RtA 

G)Acsociat iye la 

foa anu hace mataces A: la B[. 
CC te Same ordea sau mxn, tken 

(A+ B) A* (Bec) 

CCas-(bl) Le;]:la:l+(L bi3]+[as D 
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li)Exiclence oadditive idendiy 

e A Lr ee an MXn matr ther 

e 

Lel A la be an 
mxn 2ero matis h A O 0+ A: A In othe 
wox de 0s dhe addhie idendh smati> 
addifion 

Mxn matix and 0 be an 

i he tistence oadditive invense 

Le_A aimxn be _any mamix hen be 
have anaher mahrin o-A dmain Such 
hat A+(-A) = (-A) A =o S-A is the 
a.ddikive iave rse A z negativ o/ A 

8 +(-R)= 0= ) + 8 

Mutilicaaion o Madaicca

AxR 
2 

X 

S 

3XS+ 9x4 3xa 8XS 

2xS+ 10xq 2 lo xS 
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1S32 212O 
Llo4o 4+1S6 

4 
So 16 4 

Deinition A 

lhe aduct of _Ho matairea A and R deined 
i henumbes ocalumnA ol A k egua to he 
ho XONEO B Lel A ajhe an mn 
matir_and B b be an hx aataix 
Then ke hroduck of the maticea A and B 
is ha matmi o or de mxp. 

2 A |3 

62x 

2 
3 

3 4 

2-x 

Ax B 6+6 
16 8 

2f:9 h ( 2 14 

64 24 24 +48 32+4 

32 AXB 12 
34 

26 

92x 
2S 
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ansho se_omatrix 

a a13 A 
a 

O 

A x A 
23 

3 A 3 23 
AF 

3 13 

3 A 
2B 13 

Deiniion 

IA: a be an man mabix tAen the 
matixobiained by iaexchanqing Ke mse and 

Columnso A_ is called the taxanspáte A 
aanspoae a hi mataix A denoied by A 
0 A 

In okes wor dsid A: lajmxa then 

A':ajijnsm 
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A 
3 

3 

23 12 

8 
AT 

3 

3 28 

Propes o anspose_omatrice 

For anymataces Aand Rislo iuiable _ozde rs 
We haVe 

A (A) 
3 2 

L A S 

No A 3 5 
2 6 

then CA) = 3 
6 o 

DKA KA hem K k is Constant 

A 6 13 

KA SK 6K 
3K 

13K 

2K 10 K 
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5K 3K 
KA) 6K 

3 
k 6 

13 

A 

Then 
A 

3 

(kAY KA' 

3.A+R = A t 

A 13 

A12S 3 

LHS 13 
5 lo 3 6 

13 
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RHS A+B 

13 5 |36 
lo 

16 
3 

1 

1 

R H.s L-H.S PTOVed A 

4 AB = A' 

A-5 B1O 
2 

6 

4 

A S 1o 2 
S 4 

1S Sot1 SO1 2S+24 
30+14 4S+S 

AB 6 99 

44 3 

- 62 
99 

44 1H. AB) 
3 

62 
5+24 4S 28 99 3 

44 RHS1o 2S 2512 3014 
1S 

LHS R MS pxoved 
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Theoxem 1 

Fo _any Squaare ma tax -A wih zeal numbe 
endihes AAiaasqmm eixle Mataix and 
A-A is askes Symmeaie nMatia 

Lee A A 

Nos P:(A+A) 

PA (A")_ 

PA A (Fon commutarive en 

P P 
P P 

Hence AAis Symmetaic Matrix 

Let 0 A A 

NoS (A -A 

_A A) 

iA A 

--AA) 

(AA) (om lommutative la 

Tha1eore A-A saskes sym metri matil 
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heoaem2 

nySuaxe_matix Can beexhacsed athe supm 
mme taie and a ske smmelaicmatix 

Le Abea Squaae mafarix Then e Can wre 

A: A A) _+ (A-A 

2 6 2 2 .10 

A A 3 

-1 3 -1 3 

-4 4 
O 6 2 

2 

o 6 
3 A- 

3 o O0 2 

6 2 
3 

2 mA 
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Elementa ay ohexation Ta ansomahon o Mataix 

1The inlenchange o an4 hwo a0NS OX ANO olumns 

Symballleal heinkerchange o h and " 
is denoted by Ri 2 Ri and inkachange o h 
AndhColumn denoed_by C CGi 

foa example A 

R 

R 
A 3 

R K 

A = 8 A 
3 

( A LE 3 

3 

13 
A 

11 
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2The multiplicahion o he elemen oany oO 
Column bu a non zeO numbe . 

Symhol ically Hhe multiblication_ol each_Llement 
OHhe ao bu4 k Whe k£0 s denoked 

by Ri KRi, 

a) A 
R 

R2 KR 

A 8 3K 

8 

nheae Kis on- 2e3o_constant. 

(b) A 3 

A 8 k 3 
8 

Whe re Kis non- 2eo Constant. 
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3Theaddiion t the elementa oany z0 
(olumnL he codoeshondiag elementr any other 
OON 0r columMn Muld iplie d by any non 2ere numbe o 

Symbolicallythe additibn p theelement of 
ao he _loxeshondin4 elemen oji 

rONMulhplied by k denolecd by R R)¬kR 

Example 

R A =8 
1 

3 

R R, +kei 

A-8 k 3+ 8 K 

11 

(b) A 3 
1 

G 

C2 kC C 

A 3 8KK 
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Invezse o matalceA 

Ais a square matai x oE oxdex mand if 
heaeexistsanatker square madxx o the 
Same ordex M Such that AR RA =I then 
Bis_Calle d_he_in ve se_ma taix o A Ond 
j tk deno ked _by A 

3 A:2 3 

2 2 

AB Lx2+ 3 -1 2x 2x3 
I2 +2X-1 3t 2x2 

AB O 

BA 4-3 -6 G 
3 1 
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heg zem t 

A A andB_Ane 24alaites inveatiblemaide 
heSame oxdexthenAR RA- 

We knos ha 

(AR) (AR) 1 

Muliblying A oh bak Side have 

A AR)(AR= A 

AA) BLAR) A 

IRAR A 

BAR A 

Muhplicalion o B on_both side e have 

BB(A RA 

IAB A 

AR) BA xoe dL 
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1 Let A E 
2 

We KnoN hat 
A E A1 

A 
2 3 

Sy Ko an s Matio n. 

oA 
-2 

A 1 

-/s 

R4 Ri tR2 

A 
7s s 

heeor A s 

Ys A 


