3T?ZI'ITJ

T @W (Matrices))

#*The essence of mathematics lies in its freedom — CANTOR <

3.1 w;hzm (Introduction)
o & fafay et § gy o WM K1 STEvHshdl Ul B Mg, W <k
Tafifuss vfememet @Al § 9 wh 21 o Weft-ard fafisl w1 ge § = it
T BAR T BT BTN B T WA HL <1 81 @k T o AR Bl e
& foru wfera qen wXa fafedl W &3 o Yo o IROTHEEY S hi Hehe
1 faehT g3M| Mol i sheet ash FHRN o Fhm & o] 61 Yehe H b
fore &t & wam o < 7, 2ifag Siregel it ST 36 A o e afuss 7)1 oo
Gohad qAl GiRarstl 1 YAN AAfRRd el oh fau soieeieR weRiie UMl
(Electronic Spreadsheet Programmes) o foman ST % ISEED ‘;I'QT'T, ST A0 g
foam o fafe= & o e 2, S9, o=ie (Budgeting), foshd wfgded (Sales
Projection), ©Td 3TsheTd (Cost Estimation), ot 9T ok IOl 1 favelwor Ssets|
zqor Afaie e wifeen HWT@ ECECIECE (Magnification), E[Uf:l (Rotation) de
WWWW(Reﬂecﬁon)ﬁwmﬁﬁﬁqﬁﬁﬁ“@mmww
2 311?71\@ H1 gAT 1?.{@1:@7*3[ (Cryptography) ® «ft @i g1 39 Tfordg
TEE H AN T Fad famE # @ F wmeh 9% @fd @, fug s wEn
SR, Srefomen, ey AR qon SfElfieh geieq o off femen S 2

T 1A H S8 AUl IR S (Matrix algebra) o6 STHRYd fasial &
e BT, BH B o

3.2 3Fg (Matrix)

M AT foF &9 T8 Go1 oA A Ted @ R To1 o U 15 gk ?1 3 'Y
[15] %9 ¥, 30 T o T 49 9 Gahd &, & [ | R feaf@a g qen & g
gfeaeristl &1 e 21 319 A% g6 I e el € T e & U 15 qiEeRid qen 6
Fom €, 9@ 39 B9 [15 6] YR W, TH THIA % T I H Ghd € foh [ | IR
1 vy gfafte T & g i giasist o e, s fgda gfafte aen o o wemi
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w1 Fe < §1 3T W oAifore fR W e qen 39ek ] fas wifsEn den fara o
oG 1 gReiet den sl i fEfafEd gee i o S wRd €

T[T o I 15 RESEAE | 6 Fed &,
wifsE & I 10 gfedehTd qe 2 %o €,
e o 13 eI 5% €,
19 39 B9 ORI &9 § frefafiad YR 9 suafid w1 9d o
gftent A
T 15 6
hifSTEn 10 2
ESEEEs] 13 5
=9 frefafed &1 § = w9 7
15 6 | «— = fdm
10 2 |« &l d9fw
13 5 | <— dd ufe
t t
TR e T W
F1era
TreT wifsEr T
EIESED] 15 10 13
FHem 6 2 5
9 frefafed €1 9 =9 #9641
15 10 13 | «— geett dfe
6 2 5 | «— g&d dfw
t t t

TEel WH  qE0 WY 90 WE
YEell YT 1 oFerEel § YU WY I gfareedl sAl: HT, Hifsn qen faee o
TG GRS H HE Y FHA ¢ IR fgda W w1 wfaftest wmaer: qen, wifsan aen
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fguE o T Fodl H T Yehe FIA E1 S YRR, THG THR HT TR § Hem
ofers et wferfteal swaer: T, wifsEn qon faae o 9| qRdentet o 9@ qehe S
& Tgdta dfem =t wfafteal swer: T, wifsen qen faew & 9" SHeml %1 e 6
Tl B1 STGKT YRR hi e A1 YS3H h1 3TeE Fed &1 A= €9 9 e e
1 Frefafed yer @ uffia w3 8
T 1 3T Gt A1 Wetdl 1 Uk AR HH-fa=md &1 37 gemnsh a1 het
1 e o a3l yfafeal wed

e 1 TH ST JUMHEAT o &1 (Capital) 18RI §RT =79 hid 1 3Tel o F

3erety Frefafed 2:

. 1
_2 5 2+l 3 _5 l+ s 3
A=l 0 5].B=[35 -1 2| c=| * *
5 COSX sinx+2 tanx
3 6 \/5 5 7

WWﬁ%WWﬁW(ROWS)WE@WW%

T4 (Columns) HEA 21 36 TR A Y 3 Hferrali e 2 &9 € 3 B ® 3 dferqal qen
3 & SEfh C o 2wl qen 3 WY €l
3.2.1 3TJg &t Fife (Order of a matrix)
m G q p W arer foRE S 1 m x n Fife (order) T AT AT had
mxn 3IE HEd & | AT Al o STHH SN & Hadf H A, Teh 3 x 2 37,
B U 3 x3 egE a1 C, Th 2 x 3 3HE 21 BH 3@ & foh A H 3x2 =634 &
3R Bd CH HUI: 9 qM1 6 31999 &

A, TRE m x n 3TeTe 1 Frefofaa SR - T g 8:

ay  Qp Qe dyy e 4y,
Gy Gy Ay ?2,; es Gy,
(:'lil (:'liZ §Zi3 az] C:lm
aml Zlmz amz"' amj amn

mxn

AT A =[a ]

ijim x n’

1<i <m, 1Sj <n @&t i, je N
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0 YR i UK % SR ay, a,, a,.... a, €, TEF H W H SR a,,a,,
Ayjsees A, %I

H: a, @ Wi SR & w9 H S AT ST B €1 T W A H (i, )
e i e Tohd 1 TRE m x n 3TTE | rE@El w1 G mn BT R

o Frl] < st
1. &0 Rl m x n e & TR BT e hTA o oL, Fohd A=[q,], BT T
Eaul
2. TH had UH el W foaR w31, foeh stoma arfas gead € st
IRfaeh Al i T FT el e &
TH T 99ad oh foRell fog (x, y) 1 T TR (WY A¥@T o) §R Tehe T

Hohd 7, o9 [ﬂ (3@ [x, y))H, 33N, {63 P(0, 1), eTegg &9 o P=m el
[0 1] R ehe fepan ST Gehal 21

e ST foR 59 TR 70 ol =% ask oehfd o oiaf i T s1ege & &9
¥ for@ whd 71 ST % foT Tk wgds ABCD R fa=R #ifs, foees wid s
A(1,0),B (3,2),C(1,3),71 D (-1,2) €l

379, 9qs ABCD =g &9 H frefafad vr § fefud ke 51w @

AB CD Al O
1 3 1-1 B|3 2

X= = Y =
02 3 2f,, cl1 3
Dl-1 2

37d: STl ol ganT fonel Traa | feerd SAfhdia sfepfaal o wisl &l e &
o ferq femen ST wean 21
3T 31 BH P I W =R H|

SaTetor 1 €19 Hfagal 1, I den 1§ gew den dfeen wifal 9 gefua ffafad g
R o= wifse:
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qew kit wfge et
I 30 25
I 25 31
I 27 26

ST G Bl Tk 3 x 2 38 H Fefua sifem) diedt dfed o s o areft
yfafee o1 ghe w82

T USd Gl I 3 x 2 AR % &9 H Frefefad yer o fefud e s g 2

30 25
A=|25 31
27 26

Al fem oI T w9 1 gfafe Bad-1 rEr o afgen srEwdst & e
e A B

SETET 2 AR TR e W 8 oroda €, I TH! Wud wifedl F B Hehdl €7

T o T € T, 9K forelt ooe 1 I mxn @ @ 36 mn 99 B €1 Saud
8 Tagal ol TRl 38 o |l TG HIfedl A0 B o oI g0 Wieha GeAst o
37 9eft T Tl B F@ R SR OEES 8 7
ard: weft w9a e g (1, 8), (8, 1), (4, 2), (2, 4) T

3TUE G Hifear 1x 8, 8x1,4x2,2x4%I

SEEIUT3 THh T 3 x 2 g &1 @Al hitee, Swen s/e@a al.jzéli—3j|§1'{l
TS B

a; dyp
T T 3 x 2 I, UHA: TH IHR Bl B: A{a21 a22]
Y

L. ..
SIER aij=5|l—3]|,i=1,2,362ﬂj=1,2

1 1 5
ay =2 11-3.11=1 @ =11-321=>
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3.3

1 1 1

@y ==12=3.11=— @y =-12-321=2
1 1

a5 =513-3.11=0 a32=5|3—3.2|=%
P2
, 2

aq: e Ao A=| 2 2 2l

0o 3
2

MRl o UK (Types of Matrices)

39 =% | g9 fafe= whR & ool &t uftest S|

@

(1)

(ii)

WA 3MIE (Column matrix)
Tsh T8, W Mg el ¢, a5 S ohael Tk &9 Bl ¢ SN

0
NE]
faw A =| —1 |, 4% 1 Hife 1 TH W9 A7 81 =9% 9 W, A=[a ]

i mx1 -Qa;
1/2

mx 1 S 61 WA e 2|
Yfed 3TIE (Row matrix)

Tk e, YiT 178 Heal ¢, % STH Shael Tk Ul Bl 2

W%WB:[—% J5 2 3} , Ix4 Hife &1 T Ul Tee B1=ATH

1x4

w1 B=[b],,, T | xnF F W@ AR €

Ixn

T MHE (Square matrix)
T e e ufeal w1 gen w1 gen o guH B ¥, Th i sy
HEAM | 3T: Th m x n STE, o e el €, A€ m =n 3R W Hife
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‘0 1 T T Hed FI W F FTw A= 32 1| uw 3 Hf w1

A Ojlw ow

AR ¢ Tk T HA=([a],  TF mFfe F o A €

| fewmit| af A = [a) T o Ffe i smege ¥, A sEme (wfafen)
a,,d,, ....a % STEE A faH0l & sfoFd wed &

11> 722 °*

1 -3 1
ad: Aafe A=[2 4 —1|2d A & fawol & sfe9 1, 4, 6 B
35 6

(iv) faerut 3gE (Diagonal matrix)
U ot oTegE B=[b,|  faevf arege et 7, A< faskol o eifafiem sqoh

it mxm

=1 gt T YA B[ € 9, T = B=[b,], Tl sreR s
2, A b, =0, i
N0 1.1 0 0
WﬁA:[m,B:[O 2},C: 0 2 Of,FT:hilE 1,2 A3 h
0 03

et amegE 2
(v) fE9T M (Scalar matrix)
& ol SR, SRV SegE wewdl €, A% 6o fawvl % sTeEd THM B
2, 9ufq, TF o =R B=(b)), AW ASE Feaw €, A
b,=0, @i #]
b,=k 9 i=j & kHE TR L
IR,
V3

0
0
A: = =
3, B [0 _J, c=|o0o 3
0 0

0
0 | SHR:

NG
Ffe 1, 2 T 3 o 31fEw Mg €l
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(vi) dE@Heh 3R (Identity matrix)
T ot e, foaeh fashol o @eft sead | B € den 99 o= geft st
R €, T HE FEAM &1 T I W, M A A=[a], T TEHH
oAt =
e':'1?{5'%’2['?{ai"_{o RO

T, nhife o ToHTE SIS i | BRI F&fid ed 21 91 el § whife T gt
2, 9 38 B hadl [ ¥ The W &

1 00
010
0 01

10
Wéﬁa@[l],[o J, ]m:aﬁ%l,zwﬁﬁmaﬂr@{ﬁ%l

o AT o 3 k=181 1, T I T, T SSE B §, WY Yok
T e Tl Uh (G g Bl 2|
(vii) I TFE (Zero matrix)

TS SR, YA STE AU R ST]E Feawl ¢, A% 36 99t 379a A
Gk

0 0/’lo 0 0
O g feftd ot 81 37! hifed, Hed g o= Bl 2

3.3.1 anw;ﬁ &1 garar (Equality of matrices)

e [0],[0 OHO 0 0},[0,0]%1‘14??@341%%1%”%3“&{6’@

TR 2 AR A =[a,] T B = [b] T FEAW €, A
() o 9UE Hifea & B 8, qe

(i) A IIF I, B o A 36T oF GHM o, AU /i qe0 joh 9t 9+ o
f?f'{aij=bij%)f
2 3 2 3 32 2 3
bt PN e P LR A T N
qge & T TdETTR ®9 ¥, AR I ST AT B WHNM €, @ ¥9 W
A =B fa@d 2
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-1.5 0

Xy
A |z al|=|2 J6 |, @ x=-15,y=0,z=2,a=J6.b=3,c=2
b ¢ 3 2
x+3 z+4 2y-7 0 6 3y-2
FEEUT4ag | -6 a-1 0 |=|-6 -3 2c+2

b-3 =21 0 2b+4 =21 O
B @ a, b, c x ydd 2 TF JA SHifSU

T dfh IS SToIE THH €, Safeiy ek Gd st oft @EM B Wi Sfeeet shi
oM 1 W g Frefafaad afom g g 2:

x+3=0, z+4=06, 2y-7=3y-2
a—1=-3, 0=2c+2 bh-3=2b+4,
TR WA G WY uw =il 2 T

a=-2,b=-T,c=-1,x=-3,y=-5,2=2

2a+b a-267 [4 -3
SRS AR Sy gensd| |11 24

el <l STl I UG 1 IR §RI, WG STE i THM WWH W H I 2l
2 fm

}%ﬁ?ﬁa,b,c,ﬁ% dév“?ﬁ%lﬁ‘cl—ﬂ'ml

2a+b=4 Se—d=11
a—2b=-3 de+3d =24
37 HHIRTON Sl WA T Wa=1,h=2,¢c =37 d =4I Bl 2l
| woTerett 3.1 |
2 5 19 7
1. 3R A=|35 -2 % 12 |, % fou 9@ wifse:
V315 17
(i) STE 1 Hife (i) 3T=Fal &t &

() AI9d a,, a,, d,, d,, d

137 77217 77337 T24° 723
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10.

|

Tfora

. A forglt o W 24 o1gEd € d1 SURT T Hifedl 71 72 A% 9 13 19

gl q whifest = gim?

. A ot orege ® 18 otaFa ¥ |l STl W wifedt 91 72 AfE 39 5 g

gl 1 @ grm?

. T 2X2AFE A=[a,) F TN Hif e srepr frefafad 7R & v €

_(i+))
2

_+2))

@ ay >

mw@=§ (ii))

. W 3 x4 SR 1 T HITSC Frqeh e Fefeiad g ¥ o 2 2

Lo .
0] ay:E|_3l+J| (i) a;=2i—j

. Wmmﬁx,yﬁmz$WWW:

14 3 y z o x+y 2 6 2| . W RAE
D0 5|71 5] W se; olT]s g | T

a-b 2a+c| |-1 5 3 N
2a—b 3c+d| |0 13| ¥ @b cTM d A A Bl
A=la.l]

e T T ST € A
(A) m<n (B) m>n (C) m=n (D) 38 ¥ & Tt

. xTAy o Yed R AH o faw enegel o fefafed g gum @2

3x+7 5 0 y=-2
y+1 2-3x|’|8 4

(A) x== . y=7 (B) TG A H9a & ©
-2 -1 -2
©) y=17 , =7 (D) =3 VES
3x 3R o Y Mgl 1 Fal Fehat Fen gt fant g wfafee 0411 22
(A) 27 (B) 18 (C) 81 (D) 512

34 3—113&@ W GfsRATd (Operations on Matrices)
TH 1% | e STeEl W o Gihaist i J&d Sl S8 eTegel = an, fhdt oo
W1 Teh 3T © T[OM, SR 1 Adeheld qell TOM:
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34.1 anw;ﬁ & AT (Addition of matrices)

M ST foh ®ifae 1 TM A 901 ®F B W & el €1 e el | eigeh
qe AEfRaAl oF fau, @ o S, 91 fa=-fa= gog o, e 1, 2 991 3 o 99d
%) T A T T A S wen 9 R e gw fef

A T T B W et
gk A feRar ek ASiRAl
1 80 60 1 90 50
2 75 65 2 70 55
3 90 85 3 75 75

M oY T Ffa gois qod v | 991 aicl ©d o S[dl Sl el e Sl
el &1 316 Pl ST TH THR B:
Ted & | : Al o faT (80 + 90), @Sl o faTw (60 + 50)

Ted i 2 : AShl oh TAU (75 + 70), AEfRAT o AW (65 + 55)
ed a7 3 : ASHi oh T (90 + 75), AEfRA o foaw (85 + 75)

80+90 60+50
A8 & &9 W 38 TH YR The L GHhd © | 75470 65+55
90+75 85+75

IE 1 AR, SUYH T SATE! 1 AN €| eH 2@d & foh <1 SMegel i anha,
TS STl o G TeEdl ki Sied W U B ol SegE eidl €1 s9eh tfafie, A
o fotu IH TRl ! §HM ®ife 1 7M1 =feu)

e, Ak A=| T2 @2x33ﬂw§%aa1B=_b“ P e o
_b21 by, by,

Qy;  dy Ay

ay +by apt+b, a;n+by

BN IR e B

m2x3w%,ﬁmA+B:[

Ay +by  ay+by ap+ b23_

Wwﬁ,nﬁaﬁqf—%A=[aij]HWB=[bij]a‘rwaﬁﬁ,mxnaﬁa:na{a’
T AT B SRl AR, ST C = [c,], . 5 IR g 8, St
c,=a,+b, TN jFH FA G A F PR A
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SETET 6 A{ . = 1| ® @A+ B T@ Hif

NG ll}wB_r J5 01
2 3

gl FifeR AT B HIH FIfE 2 x 3 91 3TE €, TUfeTT Aden B 1 an gt
2, 3R

r+ﬁ 1445 1—1] r+ﬁ 145 0
A+B= =

2-2 343 04 0 6 %]gmwgﬁmél

1. B9 39 919 W 9o 33 € fF A A9 B @AM i Ot eegg € i

A+ B it =&Y 21 Sereomed A:E 3},3:{1 (2) ﬂ,?ﬁMBtrﬁwﬁqa

T R
2. B9 3@ T R TRl 1 AN, M wife O Rl o wq=ad o fgeme
Hfeha 1 Tk IR 2

3.4.2 TS 3T & UHk 379 @ UM (Multiplication of a matrix by a scalar)
37 T ST fom wifem 4 A W feerd et o @eft go ot o Seae i S TET

fean & (Fed 3.4.1)
A R ford et § e 1 e = {u orege o femed T 2

1 80 60
21 75 65
31 90 & |

A W feod e ¥ Sefed o (et €F) e smifated @
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112%x80 2x60
2{2x75 2><65]
312x90 2x85
160 120
sﬁaﬂa{gwﬁ[lso ISOIW@WWW%IWiﬁﬁ%W%
180 170

T SR Te AL ok Yo 3G i 2 ¥ UM FHH R W Bl 2
ek &9 H B4, fohdlt sTege o T sifeer | uA 1, Frefafed R 9 afifia
F B AR A=[a] ek e € AU k' Teh AR B Al kA Toh T 3178 ¢ 5

it mxn

A T IFFE R AR kW O HIh I fehA S 2

T uR ", kA=kla], , =lk(a)], . AHCKAH G, j)d o=, e |
% & 9 WA % fAU, ka, B €

3115
e & faw, afk A=|J5 7 -3| ¥
2.0 5

3 115 9 3 45
3A=3|5 7 -3|=[3/5 21 -9
20 5 6 0 15

3T T RUT 3E (Negative of a matrix) fFEl T8 A 1 R0 38 —A
Y freftd e 81 89 —AHI —A = (~ 1) A §RI TR hed 2

3 1
-5 x

3 1 -3 -1
_A_(_I)A:(_l)[—S x}:[S —x}

3Tl &1 AW (Difference of matrices) 3% A = [a,], = B = [b,] A wHife
mxn @ q T € T TR FAR A-B, TF A=E D =[d,] 5l i 7N j o T

Wﬁ,m?ﬁﬁqﬁsA{ },aﬁ-AﬁmﬁF@awﬁW%ﬁm%
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A % T d,=a, - b, 7, ER IRAMG O E TR WR H, D=A-B=A+(-1)B,
31ATq 3T A TAN ST — B 1 AR

1 23 3 -1
mm7aﬁA=[2 3 JWB [1 0 2}%@[% B I s

T W UM ©
[1 2 3} [3 -1 3}
2A-B=2 —
2 31 -1 0 2
{2 4 6} [—3 1 —3}
- +
4 6 2 1 0 =2
2-3 4+1 6-3] [-1 5 3
T l4+1 6+0 2-2| |5 6 0
3.4.3 3Teggl & GRT & TUTEH  (Properties of matrix addition)
w&waﬁﬂﬁwmﬁwmwaﬁ(ﬁW)aﬁww%z
() wrm-fafma 99 (Commutative Law) € A = = [b,] T wHife
mxn, A AHE €, M A+B =B+ AT
3 A+B=[ij]+[bij]=[aij+bij]
= [b, + a,] (FEA H A FH-faf 21)
=, +[a]) =B +A

(i) wrEed e (Associative Law) AN &ife m x n ot fh=dl off @9 smregef
A=[a..],B=[bU],C=[CU]a'T%‘|"I (A+B)+C=A+B+0

u
3 (A+B)+C= ([aij] + [bij]) + [C,-,-]
= [a,-,- + b,-,-] + [C,-,-] = [(a,.j + b,-,-) + c,.j]
=la, + (b, + ¢)] (i ?)
=la]+ [, +c)l=[a]+(b]l+[cD=A+B+O)
(iii) ‘€I'11T o qcAHeh Rt 3T (Existence of additive identity) A <fifery o

[a,) TF m x n S € AROTH mx n A T €, T A+0 = 0+A=A
%lgﬁi‘ﬂaﬁﬁ SRl o AN GiHA T qeush I SR8 O Bl

(iv) o R ;rﬁwhw T 3T (The existence of additive inverse) A ey
o A= Teh I8 €, Ol Ueh 31 38 —A=[-qa| 39 YhK &1

ljmxn ljmxn
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& A+ (—A)=(-A) +A= 0, 30T T — A, 3TFE A & A o 3
Tidcim STeE STerel RO e T
3.4.4 UH 3MTgg oF STV U o TUTIH (Properties of scalar multiplication of

a matrix)
A A =[a,) 3N B = [b,] FHH FfE mx n, qA T ME § SR kTN | sHfew F,
(i) k(A +B) =k A + kB, (i) k+ DA=kA+1A
@, A=[q), . B=1[b],, SR k3N st 2,

() k(A +B)=k(a] + b))
=kla,+0b]=1[k(a,+D)]=I[(ka)+ (kD)
=[ka])+[kb]=kla]+k][b]=kA + kB

(i) (k+DA=(k+1Dla]
=[(k+l)aij]=[kaij]+[laij]=k[aij]+l[aij]=kA+lA.

8 0 2 2
SEEUI8 AR A=|4 -2|,B=| 4 2 | 921 2A + 3X =5B fam & @1 a9z X
36 -5 1
BIGECAISE
el TR ®  2A+3X=5B
= 2A +3X-2A=5B-2A
0 2A -2A +3X =5B-2A (e A wa-fafma ?)
el 0+3X=5B-2A (= 2A, T8 2A &1 a1 Hiaei™ 2)
0 3X =5B-2A (O, IR T dqHHF 2)
1
= X =7 (5B-2A)
2 2 8 0 ([ 1o —10] [-16 0
70 X:%542—24—2 = 2|20 10|+ -8 4
-5 1 36 25 5 -6 —12
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—-10]

10-16 —10+0 —6 10 3

M o0-s 1044 |t 2 a2 4 1
N os-6 512 | °|-31 -7 3
31 -7
3 3

5 2
IETET0T 9 X 91 Y, 9 wifse, g X+Y=[O 9}69% X—Y:B 61}%1

° o oo A
el Jel W X+Y)+X-Y)= +

0 9| |0 -1
Bl (X+X)+(Y—Y)=[8 8} :>2X=[8 8}
0 8 0 8
1[8 8} [4 4}
7 X=— =
210 8| [0 4
g g X+Y)-X-Y)= [ } [ }
DI X-X)+(Y+Y ay=|? 4
( )+(Y+Y)= = 0 10
l[ ‘4} b s
7 Y=—=
210 10| |0 5

ITET0T 10 fr=fafad Tetor @ x qen y o AFl 1 A Fifeg:

ol Sl )L

7o fem 2

2{x 5 }{3 —4} 7 6 2x 10 3 41 [7 6
= = —+ =
T y=3] [1 2 15 14 14 2y-6| |1 2| |15 14
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. [2X+3 10—4} 7 6 2x+3 6 7 6
= = =
1441 2y-6+2 15 14 15 2y—4| |15 14

7 2x+3=7 qa 2y —4=14 (F?)
a0 2x=7-3 e 2y =18
a0 x:i 2 y:E

2 2
SRIGY x=2 e y=9

SETET0T 11 % foram TafrsF @R =R T8 shael dF YR o wreet S STEEdT,
THSA qT T HT Bl FIA 21 I RTH gRI, FadeR den TRk W18 ¥, 39 YR &
wrael &1 ot (vudi §) @i, Fefafad A9 o B eegel o o T e €

fgdR Ae =+t fawt (Rs #)
A A GEL
A [ 10,000 20,000 30,000} TR
50,000 30,000 10,000 | TE=R0T f&®

3HEX A &I Tkl (Rs H)
AT jererc BN K24

AB:[ 5000 10,000 24,000]@%&?

30,000 20,000 0 | T e

(i) Y% fohE™ &1 T GHR oh =Ec i fqdeR a1 STeRER &1 afHfad fost
A Hifs)

(i) TodsR T oT9&m TR H gE foshl H HHT G iU

(i) @ A et 1 et fashl W 2% @9 et 8, @ SRR | q% ThR &
a1aa &1 faht W y&w foram &1 faem S @9 9 it

&l
(i) Y% fREH ® TIF YR oF A6 6l HdeR T STHRE | Idh TR o6
e 1 faw e g WA T 2
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E|ESE=il A EER
R EE]
ALp_| 15000 30000 36000 |
70,000 40,000 20,000 | TE fHe

(i) Todem =t orden orerqel & g% fowhl o et = & T

Elesenil A =0
A_p_| 3000 10,000 24,000 | THRIE
30,000 20,000 0 e fie

2
(i) B 2% = —xB=0.02xB
100

[ =il A SN
—0.02| 5000 10,000 6000 TH{H
20,000 10,000 10,000 | T&=R™ i

ST A RER
_| 100 200 120 | TR
400 200 200 _| e fE

31d: TR W18 H, THRRYM, Ui TR oF =med i fashi T waEs: %100,
2200, @1 T120 19 W el © AR A e, Yo YR o =6 &1 famt ®

FHEI: T400, T200 T2 T200 A1 AT HIal 2

3.4.5 3T=ggl T U (Multiplication of matrices)

A S o W 3R =i < st &1 i 2 shom den 5 e S JEeh i =l
&, 1 for <19 1 8 het™ qe 10 el hi T&ih! i STEvIHA €| 3 JHI Teh GhH

W (HHd) T FH ok forg S €, s FrEfafEg geR 2
FHAH - JAH 35, HEM B THH - T T50 T

I A ¥ YAE HI fRaN oA @™ weh qew? Toeqdl, " @
Z(5x2+50x5) e, T260 1 AETARAT 7, SHfeh 74T I (8 x 5 + 50 x 10) 37efiq
T540 1 AETFHAl €1 BH SUYE Ol ki Mg EUU H 3W R § TR Y

Hihﬁ%
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S ICFLE T yfad 1 W (FUE °) ATE9Teh SAYT (HUEl )

2 5 5 5x2+5%50 260

[8 10} [50} [8x5+10x50}=[540}
M T o 39 g1 foRel o7 g W 9 i R We fEfafed TR g

heH - % I4, HEHT bl THIh - TAE 40

37, Ui 94 R g WISK i o folu oTewas oRafd wE:T(4 x 2 + 40 x 5)
=208 A T(8 x 4 + 10 x 40) = T432 B
T: SYGH GEl ) FEfafEd 1 9 Frefua w1 wed €

ATAITHAT ufer 1 (Fu W) ATV ATV (FUt o )

2 5 4 4x2+40x5 | [208
8 10 40 8x4 +10x40| |432
319, 3T AT IEMST H U AT i Uk Wi sege feunr g fefataa

YN § Yk Y TFhd o

S ICFLE T yfad 1 W (FUE H) ATE9Teh ST (HUEl /)

2 5 5 4 S5x24+5x50 4x2+40x5
8 10 50 40 8X5 +10%x50 8x4 +10x40

260 208
=[540 432}

ST foreruT STgel o UM T Tk SME T TH @ ¢ o el AT Bk
oM & fo, AT T H GEn B § U F S % SR e S s st
TUA® 3Tz (Product matrix) o fIdl i U i b [T, 80 A1 Uil aen
B Wi <kl éib_{, STEl R ShHITHR (Element—wise) TOTH ETG %\' 3R NEERG £l
UMl T ANTE T hd © | STEer ®9 9, B9 STeEl o TUH i Frefeiad ae
Y i o

ﬁaﬂaﬁAHWBvaﬁﬂﬁa%ﬁm% Ifg AT ol 1 we, B e
ﬁm%wﬁﬁélm?ﬁﬁqﬁA a] Th mx n e 61 ATE ¢ 3N

=1[b ]anpaﬁﬁaﬂw%lﬂHWAﬁﬂT B &1 UF®E Tk m x p il
WWC@W%IWCWO kyat ST ¢, Tt e oF fTe W AT i i
aﬁ?B%k&Wﬂﬁéﬁ%aﬁxﬁﬂWmﬁmwwmﬁ%mﬁmﬁ
Tl AR BT AMES TG H AT | W IR § AR,
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A=la) . B=[b] T A ;& K [a,a,. a]70 B F kA @I

ijimxn’ Jjkinxp

bl k
b2k

%:’ qad Cik = ail b1k+ aiZ b2k+ ai3 b3k+ et ain bnk= ;au bjk
bnk
e C=1c,],,, AT B F ToHwA 2

2 7
Wéﬁfwz,tr&;cz[l -1 2}6% D=|-1 1| g
0 3 4 5 _4

1 -1 2
chmrﬁm&m%ww:{o 3 4} 1l o 2 %2 st # o
5 -4

T gfafte C &1 fwdt dofed =1 gfaftedi &t Do fodt w9 =1 97a dfafes &
TUFEA o AR o SR Bl ©1 39 3SRl § ¥ =N ufieher frefafed §

wem dE [ o] [ 2 7_[1)<2)+(—1>(—1>+(2)<5) ‘j
qdql 9egH -1 1=

wWaF e |0 3 4| |5 -4 ? ?
vmdE [ ol [ 2 7] I3 )24
o e e M D+EDHM+2(H
wWadk om0 3 4] |5 -4 |? ?
widm [ [ 2 7] [13 2]
qe v 1 1=

i amE |0 3 4] L5 —4] [0@+3cD+45) 2 |
R [ o] [ 71 [13 ]
o T -1 1=

wWawema [0 3 4] LS 4] [17 0(M+3()+4(-4)

13 -2
3d: CD=
17 -13
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a]® Naerpf? 60
sEEROT 129 A=l o =7 9 g 2 @ AB T ®ifsu

TANIE AT 2 %Y § S e B 1 Ul oh wWH € 31qud AB Ui #1 o

[6(2)+9(7) 6(6)+9(9) 6(0)+9(8)
AB=100)+3(7) 2(6)+3(9) 2(0)+3(8)

[12+63 36+81 0+72 75 117 72
S| 4421 12427 0+24] |25 39 24

| foguit | afk AB i 2 < 7w stravae et £ fF BA st uRefi g swde

I § AB URwifid € wg BA Ul =€ @ sifer BH 3 w9 & Weafr AW shedt

2 dfeat (3 wferal ) B afE ATeN B HEHS: mox n T k x [HIfAl & TE

g @ AB T BARHI € ufwnfod € afe ofit et afg n=k @ [=m el fowrm

gg,aﬁAaﬁIBﬁﬁwﬁﬁﬁaﬁaﬂa{s%,aﬁABWBAﬁvﬁmﬁa
|

3SR ok U i 3T5RA-faf-Harar (Non-Commutativity of multiplication of matrices)

379 B9 Wk 3901 o g 2@W fh, afe AB dun BA URwifia of ©f, O 9% eevae
T2 & fF AB = BA =l

23
45
21

mmlﬂﬁA:[ =2 3} AR B= , @ AB de BA 91d Shiferu) g3mse fo

-4 25

AB # BA

Tl ik fF ATH 2 x3 3Te T 3R B T 3 x 2 3TE ¢, 39T AB q1 BA SHI
& R & 9o HES: 2 x 2941 3 x 3, HifA o e €| A Hiftoy fom

p 23
I -2 3 2-8+6 3-10+3 0 -4
AB= 4 5 = =
-4 2 5 )1 —-8+4+8+10 -12+10+5 10 3

(2 3 2-12 —-44+46 6+15 -10 2 21
12 3
3R BA=|45 [4 ) 5}: 4-20 -8+10 12+25|=|-16 2 37

121 2-4 -442 6+5 -2 =2 11
wWeZadar AB # BA.
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58 T

S ST § AB q1 BA fu=i-fi= shifeal & emregqe © @R sfely AB = BA
21T I TH H= Wehal @ fh 4fE AB 921 BA Tl WHM i o eid al Gerd: d
T 1 fohg TE off T €1 9T 70 U Sk 9w frmen & fau T w® € fE Ak
AB 1 BA §HM &ife & & df ot Ig savas el @ f6 a9 whE el

IR 14 TR A={1 O}HS’«H B:[O 1}%6‘[ AB:[O 1}
0 10 -1 0

R BA = [(1) _(j 2| TI=TA AB # BA R

3d: SegE O HH-Tafme & g B
| Femott | gaemt a1 =% 6 R foF Aen B Seel % 39 Wl gl % for, freh
et AB @2 BA 9Refid , AB # BA @I 3q1&0 & fow

10 30 30
qﬁA:[o 2}’]3:[0 4}’aAB=BA=[0 8}

e AfSe for gam e & fawol sregel @1 m wa-fafwg g 2
T YA IEET o UMTA o ®4 I TSIE: (Zero matrix as the product

of two non-zero matrices)

Y o € fop o1 ordfosh @S o qdbh e T, A ab =07 @ A @ a =0 A
b =072 2| Tohq TeTel o fore @18 sifareia: Tt =&l giel €1 9 <1 1 g9 Teh IS0
B 3@

3E'I%TUT152H°<A=[3 ﬂa@nh[z (5)} 2 @ AB W1 9H T HifSC

e S
0 2(|0 0] [0 O

1 A T AT 1 IR Teh I e € Al Ao Tl ¢ o 70 9w
e AfERd: I TR B
3.4.6 317@\%’? &F Nkl &F QWSJVQC (Properties of multiplication of matrices)
el & O o TOEl %1 80 A oA st squfh iy Seoim W w® €

1. wrewd frem: fR=l «ff 37 eTeEl A, Bden C & fau

(AB) C = A (BC), & &l GHiehtor ok <1 &1 qRei e &
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2. faavor fram : forgl +ff 99 sT=gEl A, B den C & fag
(i) A (B+C)=AB +AC
(i) (A+B)C=AC +BC, 5d Wt Tfietor o H var aRenfia gid 2
3. U o qedHeh o1 TS : TAH o g A% fafu w9 *ife & T e
11 feded 39 YR el €, fF A= AI=A
319 BH ITEN oF FRI STYK T[OTHH! 1 AT H |

1 1 -1 13
123 -4
IATET0T 16 Al A=|2 0 3,B=02394TC={20 21}FﬁA(BC)
3 -1 2 -14

T (AB)C T shifse IR fe@emsy f6 (AB)C = A(BC) @1

1 —-1||1 3 1+0+1 3+2-4 21
T U AB=[2 0 3|0 2|=|2+0-3 6+0+12|=|-1 18
3 -1 2||-1 4 3+0-2 9-2+8 115

2 1 L 242 440 6-2 —8+1
(AB) (C) = |-1 18 { }: -1+36 —2+0 —-3-36 4+18
1430 2+0 3-30 —4+15

13 L2 34 1+6 2+0 3-6 —4+3
3 BC = 02[ }: 0+4 040 0-4 0+2
2 02 1
14 148 —2+0 -3-8 4+4
(7 2 =3 -1
_|4 04 2
7 =2 —-11 8
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60 Tford

1 1 -17[7 2 -3 -1
FFqTE ABC)=[2 0 3||4 0 -4 2
3 -1 20|7-2 -11 8

7+4-7 2+0+2 -3-4+11 -1+2-8
14+0+21 4+0-6 -6+0-33 -2+0+24
21-4+14 6+0-4 -9+4-22 -3-2+16

4 4 4 -7
35 -2 -39 22
31 2 27 11

T, (AB) C = A (BC)
0 6 7 0 1 1 2
SEEIT 179 A=|-6 0 8|,B=[1 0 2|,C=|-2
7 -8 0 1 20 3

q AC, BC @ (A + B)C &1 uRehed sifsul I8 off Tenfug wifsw o
(A +B)C=AC +BC

0 7 8
g1 A+B=|-5 0 10
&8 -6 0

0 7 8][2 0-14+24 10
3fqud, (A+B)C=1|-5 0 10||-2 |=|-10+0+30 |=|20

&8 -6 0 3 16+12+0 28

0 6 7|[2 0-12+21 9
Heh fafe AC=|-6 0 8||-2|=|-12+0+24 12

7 -8 0] 3 14+16+0 30
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BC=

AC + BC =

T

1 2 3

FaET 18 A A=[3 -2 1
4 2 1

61

(A+B)C=AC +BC

2 @ Tuien fF A®—23A-401=0

19 4 8
1|=l1 12 8

[
\]

1 2 3

w
|
[\

TR WA T R AZ=AA=[3 2 1

63

A =AA =

4 2

1 2 3
3 -2 1
4 2 1

46 69

N

1

19 4 8]

1 12 8
14 6

1 2 3

15 |

14

63
69
92

6 15

46 69
-6 23
46 63

3 A3~ 23A — 401 =

69

-6 23|-23|3 -2 1|-40

92

(63
69
92

46 63

4 2 1

1 00
0 10
0 01

69

=23

23 |+|—-69

63

-92

—46
46
—46

[63-23-40 46-46+0

-69

—40

23 (+| O

=23

0

69—-69+0

0
—40
0

-6+46—-40 23-23+0

69—-69+0

(92-92+0  46-46+0
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SaTetuT 19 fordt faem |1 ga o SR T ToHiash a1 3 104 SEHIGIR & TR
24 U S Uk H 1 Soh W STafed fohanl gER gq 9 fafemi g Huen wernfia
e ffyea gem A ®: Il R, SR-¥R SR qe Tt i R Ueieh Haeh
Yok (i ®) = oreE A | o €,

gfd daeh god
40 AT g
A= 100 B STRT
50 =t g™

XAAY X I H, IAF THR oF TFR| hl Q&A1 HE

IAHA I TE@l g
B_{IOOO 500 5000}—>X,§m%lXWYmﬁwﬁmwmmﬁ

3000 1000 10,000|—Y
TE el IR J1G Hifer)
T FE W

[ 40,000 + 50,000 + 250,000 } - X

120,000 +100,000 +500,000 | =Y

[340, OOO} —-X

720,000 | —»'Y

3d: <ol g1 ST Yed W oA Wi T hel SN HH: 340,000 TH & 720,000
U 37afq Rs 3400 @@ Rs 7200 2l

| vt 3.2 |

2 4 1 3 -2 5
1. m?ﬂﬁEﬁFAzL 2},B=[_2 5},C=[3 4},??{?—1131%{@?{313#%1@:

(i) A+B (i) A-B (iii) 3A-C
(iv) AB (v) BA
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2. frefafad =t afewfaa wifse:

0 [a b +a b
! _—b a b a
-1 4 -6] [12 7 6
Gi) | 8 5 16(+[8 0 5
2 8 5| |3 2 4

3. Feifa e afefaa S

1

(it)

(iv)

63

|

cos? x sin’x cos? x}

sinx cos? x} Los2 X

a’+b* b*+c? . 2ab  2bc
a*+c* a*+b*| |“2ac 2ab
sin’ x

sin? x

la blla -b i 202 3 4] =211 2 3
Dl allp o] @ X W15 32 31
(2 3 4][1 -3 5 (21
_ 1 01
iv) |3 4 5/|0 2 4 (v) 32[1 ) J
4 5 6[/[3 0 5 11
_ -3
- 3 -1 3}1 0
V1 .
-1 0 2
- 31
1 2 -3 3 -1 2 4 1 2
4. g A=[5 0 2|,B=|4 2 5{dMC=|0 3 2|, d (A+B)qer
1 -1 1 2 0 3 1 -2 3

(B — C) uRefera shifsu| =gt & Feanfua shifeie ff A+ (B-C)=(A+ B)-C.

5. afc A e B=

N W N

WY W~ WM
WIN WA Wlw
N |~ |

NN LN W

wmiN n| s

, Tl 3A — 5B Ufehfera shifsal
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10.

11.

12.

. XamYmWW&Y:[ g 2X +Y =

. x ggr y 9 it Aafg 2[(1) ;j+_y O}=[5 J

Tfora

—sin® cosO cos 0 sin O

. ,cose[ cos 0 sine]'_sine[sine —cose}

. XA Y A9 IS afg

. 7 0 30
) X+Y=[ }H%T[X Yz[ }
25 0 3

.. 2 3 2 =2
() 2X+3Y= qdqn 3X+2Y =
4 0 -1 5

3 2] '10}

1 4] 3 2

1 2 1 8
TSd FHIRIT Hl x, y, z g ¢k T @ sifay afg

ol 2ol

RIS xﬂwﬁ}:[?} @ xq yH WA @ B

o 3] * yH % H 4 x+y}%a‘rx,y,zawwé?m=ﬁ’ﬁam

'z w| |-l 2w] |[z+w 3

ifsTa)

13.

14.

cosx —sinx O
I F(x)=|sinx cosx 0|2 @ fas FIT & Fx) F(y) = Fx + y)
0 0 1

ENIEED

o0 2
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15.

16.

17.

18.

19.

20.

ATE 65

2
- o =
—_ = N
S W
- 1

-1 1 0 -1 1 01 2 3
0 -1 1f(#/ 0-1 10 1 O
off2 3 4 2 3 4|1 1 0

2 0 1
g A=[2 1 3|2 d A2—5A+ 6l & HH @ SIS
1-1 0
1 0 2
I A=[0 2 1|2 fag HIvT fF A®—6A2+7A+2[=0
2 0 3
3 - 1 0] .
RIS A=[4 _2} aun:[o I}QHAZ:kA—zIaa‘rkamﬁml
0 —tang
% A= 2 | qon 191 2 &1 U qE TegE 31 fag Hif
tan2 0
2
B L4 A= -4 |:C.OS(X —s1noc}
S1n o0 cos
el =IO |9 o 919 30,000 TG 1 h g o g -9 g o arel

o fafera e 81 vem |l W 59 aiftie qun fgda i ™ 7% aiffe = o
BT B 38 A & FA g g8 Freifi S o 30,000 €94 o g i
T YR o aiel H o9 w3 & forw fhg yer s f9od =amr 99 %1 e g
EILERIS|

(a) Rs1800 @  (b)Rs2000 &I

ot Tohet 1 Tl 1 M W 10 ot e T, 8 g wifass fasm den
10 S I T Gedoh &1 37 T&Aoh! 1 faha Jo1 HHeT: Rs 80, Rs 60 a1
Rs 40 9fd G&deh €| 38 SISHIv & WA g 1 Hifeg fof qeft geaqent o1
SO W IHM h F Torad SAART T g

T e fof X, Y, Z, Waen PHERT: 2xn, 3 Xk, 2 X p, nx 3T p x k, FHifeA
o 3Ty &1 e T wed "em 21 den 22 H W S gfu
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21. PY + WY & 9RWIfYd M o AT n, k qe0 p R T qfqae gmm?

(A) k=3,p=n B) k@@= e ,p=2
(C) p&= ®, k=3 (D) k=2,p=3
22. AR p=p,q T 7X - 5ZH Hife 2l
(A) px2 B) 2xn (C) nx3 D) pxn

3.5. AR <At Tfad (Transpose of a Matrix)

79 3gesg § e Tt errege & uftad qen o faviv yaR & ereEl, 9 wnfid
3% (Symmetric Matrix ) e fawH ¥9fHd 3% (Skew Symmetric Matrix) &
IR H S

TR 3 AR A=[a,] TF mxn e F A & T AFT dferi qo1 Wl B TWER
fafra (Interchange ) HE T Y BH o e A &7 IRad (Transpose) hacrdl
21 Mg Aok UREd & A’ (A1 AT) ¥ Frefud #id §) g e °, 4

A= [aij]mxn’ ?ﬁ A, 4 [aji]n xmg}rrr” Wﬂgj’ -qﬁ
35 3430

A= NERR A A= | -1 21T
0 __1 5 2x3

5 3x2

3415’{@ & URad o TguTaﬁ (Properties of transpose of matrices)
319 7Y TRl ST o e eTegg o fefatad qoremt i fo 3aufa fiu =em &
&1 TR AT SUGR SEEWI gRI kel S Tehal €1 S hife o Tehedl Mgl
AT B ek fag

i) (A =A (i) (kAY =kA’ (SEIkHIE =R B))

(i) (A+BY =A’ +B’ (iv) (ABY =B’ A/

3 3 2 2 -1 2
wmzoaﬁA=42 0 ?WTB=1 5 4 q fafafas =1 genfud

ﬁ%ﬂz:
() A'Y =A (i) (A+B)Y =A’ +B’
(i) (kBY = kB’ , &l kg 3= B
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(i) =&l

(i) =T

(i) =&l

A" +B

(A+BY

kB

(kB)

(kB)

=A=[/32 :(A')’:[i *f 2}=A

qTTE 67

3 4

20 0

2 -1 2 _
- :>A+B=5\/§14
124 5 4 4
s L&
=[/3-1 4
4 4
(3 4 21
_ V3 2,B'=|-1 2
(20 2 4
5 .
=|~3-14
4 4
=A" +B
_el2 2]k ko2
12 4] [k 2k 4k
2k k (21
= |-k 2k |=k|-1 2|=kB’
2k 4k| | 2 4

— /
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-2
SEET 21 A=| 4 |,B=[I 3 —6] & W HeNfGd HITY (ABY =B’ A" ¥
5
& Tel
-
A=| 4|:B=[l 3 -6]
_5_
(2] -2 -6 12
THferT AB=| 4|1 3 —6]=|4 12 24
5] 5 15 =30
-2 4 5
3 (ABY =|—6 12 15
12 24 -30
3@ AN=[245],B=| 3
-6
1 -2 4 5
TfeTT BA=| 3|[2 4 5]=|-6 12 15|=(ABY
-6 12 24 -30

et D (ABY =B A
3.6 gufta wer fawm wufua 3 (Symmetric and Skew Symmetric
Matrices)

TRATHT 4 T T AR A= [a,) FAHT FEAR € WM A = AL W HE
% T [a,] = [a,] B

o223
SR F A, A=| 2 —1.5 —1 | T THMA AR 7, Fifwm AT =A
3 -1 1
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dqTE 69
TIN5 U M AT A= [a] 9 A SPTE FEAR €, A’ = - A, 399
iqen jév‘%'(ﬁﬂﬁﬂﬁ%fﬁ"{a}.f—aij%}fl W,W&'%ﬂi=j1’@.,ﬂ)faﬁ=—aﬁ%ﬁ"ﬂl
$T: 2a,=0a, =0 " i & fau)
THH1 31 Ig geT fof frdl fawn wmfia sege o faehol o |+ e/o@@ I 8
0 e f
%’lmz‘faﬂwﬁB{_e 0 giwﬁwwmaﬂa{g%,wﬁsﬁ =—B®I
-f ¢ 0

319, g0 wmfia den fawn smfa el & e ot &l fag &

U 1 arEdfas sTaFdl aret foRet v STgE AW fau A+ A7 T WA STE aen
A-A’ T fawn gafia eg B €
Suafa AR AT fF B=A+A” 7@
B = (A+A"Y
= A +(A’Y (FHfHA+BY =(A” +B")
= A" +A (FHFA) =A)
= A+A" (HfFA+B=B+A)

=B
TaferT B= A+A’ T THHA M B
3 7H et fh C= A-A
C = (A-A")Y =A" —(A’)Y (FH?)
= A —A (F?)
=_—(A-A")=-C
37 C= A-A’ T faum gufi@ 1ege 2|

vue 2 fordt ot oTeE 1 U WAfHG 91 Uk fawd wEfHa STl oF AnThd oF ®9
¥ o foman S e 21

Suufa O i fF AT o etegg B ew fora gand ®

1 o1 ,
A=—(A+A)+—(A-A
2( ) 2( )
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THT | 5N EH A § TR (A+A’) Tk Hufia 3T a9 (A- A’ ) U favm gEfi
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