3T?ZIW

T @W (Matrices))

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

3.1 Q{hih‘r (Introduction)
o & fafay et § gy o WM K STEvdshdl Ul B MegE, MU <k
Taffuss wfamemet @eql § 9w 21 o Weft-ard fafusl w1 ga § = i
T BAR T BT BT B T WA HL 21 81 @k TR o R 5
% foru wfera qen wa fafedl W #3 o ga o RO S i HehedH
1 faehTd g3M| Mol i sheet e GHIRIN o Fhr & o] 61 Yehe H b
fore &t & wam o < 7, 2ifag eTregel it ST 39 vE o e afuss 7)1 oo
Gohad q GRarstl 1 YAM AR el oh U SoieRieR weRiie Uil
(Electronic Spreadsheet Programmes) o foman e % ISEED ‘;I'QT'T, ST A0 g
foam o fafe= &5 o e B, S9, o= (Budgeting), foshd wfgded (Sales
Projection), ©Td 3Tkt (Cost Estimation), forelt 9= o aftomai <1 fagerso TSI
zqor Afafe e wifeen HWT@ ECECCOE| (Magnification), E['ﬁ'*l (Rotation) de
WWWW(Reﬂection)ﬁwmﬁﬁﬁ'ﬂ@@ﬁ“@ﬁﬁmww
2 3113’1{\@ H1 gAT 1?.{@1:@7#[ (Cryptography) ® «ft @i g1 39 Tfordg
TEE H AN T Fad fame # @ F wmet 9% @fd @, fug s@ew wEm
STARRTRT, STefee, sMyfer THifo qen SfEifTer waed # off fEan s 2

9 TA™ H SR AT TR SsrTo (Matrix algebra) o STHRYA fagral &
ENT BT, BH BfIsh e

3.2 3FE (Matrix)

M AT foF g9 T8 Go1 oAed A Ied @ R [T o U 15 gk 1 5 'Y
[15] %9 ¥, 30 T o T 49 9 Gahdl &, & [ | R feaf@a gen qen & g
gfeaeristl &1 e 21 31 A% BW I e el € o e & U 15 qiEeRid qen 6
Fom €, 9 39 B9 [15 6] YR W, TH GHIA % T I H Ghd € foh [ | IR
1 vy gfafte Ten & g i giasist o e, sefe fgda gfafte aen o 9 wemi
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w1 Fe < §1 3T W Aifore fR W e qen 39ek ] fas wifsEn den fama 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 €,
o & 13 RESEAE | 5%H ¢,
19 39 B9 ORI w9 § frefafad YR 9 suafid w1 9ad o
gftent A
T 15 6
hifSTEn 10 2
ESEEEs| 13 5
=9 frefafed &1 § = w9 7
15 6 |<— =T afem
10 2 |« & ufw
13 5 | <— dd ufe
t t
TR T T
F1era
e wifsEr T
EIESED] 15 10 13
FHem 6 2 5
9 frefafed €1 9 =9 #9647
15 10 13 | +— gecit dfe
6 2 5 | «— g&d dfw
t t t

UEel WH  qE0 WY 90 WE
YEell YT 1 oFerEel § YU W I gfareedl sAl: O, Bt qen faee o
TG GRS H W@ Y FHA ¢ IR fgda W w1 wfaftest waer: qen, wifsan aen
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o & U wHerd w1 G YHe FIA ¢l TH UER, TEA YER K g § gom
oferd et wfefteal saer: e, wifsEn qeon faeE o 9 qRaentst i @ Yehe et
& Tt dferm =t wfafteal shwer: e, wifsen qen faee & a" wHoml %1 e e
Tl &1 STH TR 1 HeIEl A1 Y i 38 Fed &1 A= & 4 eH 378
=1 frefafaa weR 9 qifid w3 2:
TN | e WS A1 el o1 Ueh SAFAhR - T © | g HEAS A1 el
1 A8 o Fd Uel grareal wed g

e 1 TH SIS I ok 51 (Capital) 18RI §RI =79 hid 1 3Tel o 5
3T FefetEd €:

. 1
A=l 0 5].B=[35 -1 2 U RN,
s CosSX sinx+2 tanx
36 NEI 2

S SSEIN H &ifast W@t eege 1 Ul (Rows) IR Sed @id e o
WY (Columns) FEd &1 39 Y AH 3 Uikl 9 2 &9 & I B ¥ 3 dferai qen
3 W9 SEfek C | 2 dfaal qon 3 w9 )

3.2.1 3TE * &I (Order of a matrix)

m G qA p W arer fohE ST &1 m x n Fife (order) 1 AT T had
mxn 3T FEd & | ST STE o STHH SN & "3 H A, Th 3 x 2 37,
BT 3 x3 3eHE T C, Th 2 x 3 3He &1 TH 3G & fh A H 3x2=63100d &
3R B CH Hu: 9 T 6 3F99d T

A, TRE m x n 3Tege 1 TrefefEa SRR - T g 8:

ml m.

H H . H
. . . .
a 2 am3." an it amn mxn

AU A=[a] ,1<i<m, 1<Sj<n W&l i, je N

ij"m x n’
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0 YR i UK % SR ay, a,, a,.... a, €, TEF 8§ W H SR a,,a,,
Ayjsees A, %I

HE: a,, @ Wi SR & w9 H SR e ST B €1 T 36 A H (i, )
e i e Tehd 21 TRE m x n TYE | rE@El w1 G mn Bl R

o feorut] = st ,
1. & Rl m x n e & TR BT e hTA o oL, Wohd A=[q,], BT TN
Eaul
2. TH had UH el W foaR w31, fSeh stoma arfas gead € st
Irfaeh Al i T FT el e &l
TH T 99ad oh foRell fag (x, y) 1 T TR (WY A¥@T dfed) R Fehe T

Hohd 7, o9 [ﬂ (3@ [x, y))¥, 33N, f6g P(0, 1), T8 &9 o P=m el
[0 1] 81T ehe fean ST Gehal 21

e S for 59 TR 70 et o ok omefd o oief 1 T s1ege & &9
¥ forg whd 71 ST & T Tk Jgds ABCD R fa=R #ifs, foees wid s
A(1,0),B (3,2),C(1,3),7d1 D (-1,2) €l

#79, 9qds ABCD 2T=fg &9 H frefafed vr § fefug ke 51w @

AB CD Al O
13 1-1 B|3 2

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

37d: STl ol JanT fonel Traa | feera SAfhdia sfepfaal o wisl &l fefud &
o ferq femen ST weman 21
3T 31 BH P I W =R H|

SaTetor 1 €19 tfagal 1, I den 1§ gew den dfeen wifal 9 gefua ffafad g
R fo=m wifse:
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S HH wfge st
I 30 25
1l 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

Tl USd Gl I 3 x 2 e % &9 H Frefafad yer o fefud s g 2

30 25
A=|25 31
27 26

el fer oI TR w9 1 gfafe Bad-11 sRaEr o afgel wrEfwdst & e
he HI 2

SaTETT 2 AR TR oege W 8 orowa €, I TH! Gud wifedl F B Hehdl €7

T o T € T, K forelt ooe 1 e mxn @ @ 36 mn 99 B €1 Saud
8 STagal ol TRl 38 o |l W9 Hifedl I i o I 50 Wieha GeASH o
37 Feft T Tl B [ R SR TOEEE 8 7
ard: weft w9a s g (1, 8), (8, 1), (4, 2), (2, 4)

3T G Hifear 1x 8, 8x1,4x2,2x 4%

SEEIUT3 THh T 3 x 2 g &1 @l hitoe, Swen se@a al.jzéli—3j|§1'{l
TS B

a, ap
T TH 3 x 2 IS, THd: 38 THR el 2 A{aﬂ a22]
az; ds
1,. .
Ad, aij=5|l—3]|,i=1,2,362ﬂj=1,2

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

1 1 1

@y ==12=3.11=— @y =-12-321=2
1 1

@ =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)

T =% | 89 fafy= YR o oTreel i uf=et

@

(1)

(ii)

WA 3MIE (Column matrix)
Tsh TR, W Mg el ¢, 7% SHH ohadl Th &9 Bl ¢ Sl &

0
NE]
I A =| —1 |, 4x 1 =ife o1 Tk &9 78 1 =96 &9 W, A=[a ]

i mx1 -Qa;
1/2

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

T N8, i 3TegE Hheddl §, af% SUH chadl Ts Ul et 2

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

1x4

Y B=[b],,, T | xnF F W@ AR €

Ixn

T MHE (Square matrix)
T e foaw il w1 gen w1 gen o 9uH g ¥, Th a9 sy
HEAM | 3T: Th m x n STE, o I el €, A€ m = n 3R 34 Hife
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‘0 1 I T Fed FI S F Fw A== 32 1| uw 3 HifE

A ojlw ow

AR ¢ Tk T HA=([a],  TF mFe F o A €

| feumit| af A = (o) TF o Ffe i smege ¥, A s (wfafen)
a,,d,, ....a W STEE A faH0l & sfoFd wed &

11> 722 °°

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

@iv) Taerut 3gE (Diagonal matrix)
Ush ol S8 B=[b,|  [90f 3r7E el €, A% foshol & sifdaftaa ook

it mxm

=1 Ft T YA BF € 9, T = B=[b,], Tl seE weam
2, A b, =0, i
\o ~11 0 0
WﬁA:[m,B:[O 2},C: 0 2 O, H: whIfc 1,2 713 %
0 03

et amegE 2
(v) fE3T M (Scalar matrix)
s Tl e, Sifewr enegE wee ®, A% sheh fawol o stema wHH B
2, 9ufq, Tk o SR B=(b)), A A=E Feaw €, A
b,=0, @i #]
b,=k 9 i=j & kHE TR L
EHEUIRS
NE)

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

0
0 | SHR:

V3
Hife 1, 2 qe 3 o eAfgw e 2
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(vi) dE@Heh 3R (Identity matrix)
T ot e, fogeh fashol o @eft sremd | B € den 99 o= geft sreEe
R €, T HE FEAM &1 T I W, M A A=[a], T TEHH
oAt =
S %’qﬁ{a""—{o afx iz

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
1 0
sl 12y |

]m:aﬁﬁ 1,277 3 o dedHeh 3T &

o ST R At k=181 @1, T 1w ey, T S8 BT 8, WY UE
T e Tl U (G e Bl €|
(vii) I TFE (Zero matrix)

TS SR, YA STE Al R S8 weal ¢, A% 56 99t 379a A
Gk

0 0/’lo 0 0
O g feftd ot 81 Sl sifedi, 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 HifeF & B 8, qe

(i) A IF I, B o A 31T oF GHM o, AU /i q0 joh 9t 9H o5
f?f'{aij=bij%)f
2 3 2 3 32 2 3
bt N e P b A T M
Aqegg & &l YdihA® ®Y W, AR I SMAE A G B gHHA €, A 9 39
A =B fa@d 2

Reprint 2025-26



e 45

x y] [-15 0
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
a4 ag | -6 a-1 0 |=|-6 -3 2c+2

b-3 -21 0 2b+4 -21 0
B Al a, b, c, x,ydd 7 HF A SIS
Tl dfh IS o8 THH €, Safeiy ek Gd st oft GEM B Wi Steedt shi
oM 1 W g Frefafaad afom g g 2:

x+3=0, z+4=06, 2y-T7=3y-2
a—1=-3, 0=2c+2 bh—3=2b+4,
TR WA FH W e U =i 2 T

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

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

el <l STl I U i IR §RI, TG STEl i THM WWH W TH Y gl
2 fm

}@ﬁa,b,c,ﬁ% dév“?ﬁ%lﬁ‘cl—ﬂ'ml

2a+b=4 Sc—d=11
a-2b=-3 dc+3d=24

T GHRON S WA FH Wa=1,b=2, c=3dUd =497 Bl 2
| woTerett 3.1 |

2 5 19 7
1. 3R A=|35 -2 % 12 |, % fou 3@ wifse:
Bolo=5 17

(i) 3TE T Fife (i) 3TeFal &t &

(i) 999 a,,, a,, d,,, a,,, a,,

13> 7217 733
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10.

|

Tfora

. A forglt o W 24 o1gFd € d1 SURT T Hifedl 1 72 A% 9 13 19w

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 frafafad 7R v €

_(i+))’
2

_+2))

@ ay >

mw@=§ (ii))

. W 3 x4 SR 1 T HITSC Frgeh e Frefeiad g @ o 8 2

Lo .
0] ay:E|_3l+J| (i) a;=2i—j

. Wmmﬁx,yﬁmz$WWW:

14 3 y z L x+y 2 6 2| . ) AR
O 5|71 5] W se w75 g|® | T

a-b 2a+c| |-1 5 3 N
2a—b 3c+d| |0 13| ¥ @b cTHM d T A B
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 % faw enegel o fefafed g gum @2

3x+7 5 0 y-2
y+1 2-3x|’|8 4

(A) x=— y=T7 (B) TG A H9a & ©
=) -1 -2
© y=17, =7 (D) =3 VES
3x 3 hife & TW Mgl #1 Tt fohat G gt fomert g gfafie 0 a1 22
(A) 27 (B) 18 (©) 81 (D) 512

34 3—113&@ W GfsRATd (Operations on Matrices)
TH 17T | e STeEl W o Gihaist i J&qd 1 99 eegel =i an, fhdt eregg
W1 Teh 3T © T[OM, SR 1 Adeheld qell TOM:
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34.1 anw;ﬁ & T (Addition of matrices)

M ST foh ®ifae 1 TM A 901 ®F B W & el €1 e el | eigeh
T AEfRaAl oF fau, @ o S, 91 fa=-fa= gog o, e 1, 2 991 3 o 994
%) T A T T A S wen 9 R e gw fef

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

M e T FIfa gois qoa v | 991 aiel ©d o S[dl 1 el & Sl
el &1 316 Pl ST TH THR B:
Ted o 1 : Al o faT (80 + 90), @Rl o farw (60 + 50)

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

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

IE 1 SR, SUYH T ATE! b1 AN €| eH 2@ & foh <1 SMeel i anTthe,
TS STl o G 1ol ki Sied W U B ol SegE eidl €1 s9eh sifafi, A
o fotu IHT TRl 1 WHE Fife 1 A1 =feu)

= THR, AE A = a dip 43 QEF2X33'~|135|§%H941B=_Z?“ b, by, ™
_b21 by, by

Q. dy Ay

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

BN IR e B

3:|=q2x3311a‘{5'%,ai%ﬂA+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 jF FA GG A F PR A

Reprint 2025-26



48 Tfora

2 @A + B T st

2 501
IR 6 A{f ; _1} qer B{

0 - 1

gl FifeR AT B HIH FIfE 2 x 3 91 3Te €, THfeTT Aden B w1 a gt
2, 3N

r+ﬁ 1445 1—1] r+ﬁ 1445 0
A+B= =

2-2 343 04 0 6 %]gmwgﬁmél

1. B9 39 o0 W 5o 30 € fF A Aden B @AM i ot egg € i

A+ B it =&t 21 Sereomed A:E (3)},13:& (2) ﬂ,?ﬁMBtrﬁwﬁqa

T R
2. B9 @A T R SRl 1 AN, WM wife O Rl o Wq=ad o fgeme
Hfeha 1 Tk ISR 7

3.4.2 TS 3T & U 31fe¥ @ UM (Multiplication of a matrix by a scalar)
37 T ST fom wifem 4 A W feod et o @eft gor ot o Seae i S TET

fean & (Faed 3.4.1)
A R ford hadt § S &1 e = {u orege o femed W R

1 80 60
2 75 65
3 90 8 |
A W feod e ¥ Sefed o (et €F) e smifated @
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112%x80 2x60
2{2x75 2x65]
312x90 2x85
160 120
sﬁaﬂa{gwﬁ[lso ISOIW@WWW%IWiﬁﬁ%W%
180 170

T IE T e o Tk A i 2 W TN HH W A Bl 2

ek &9 H B4, fohdlt sTege o T sifeer | uA 1, Frefafed R 9 aifie
FW T A A=[q,),  TF AR € TN kTF AW T A kATH TW1 o © o
A T FFE R AR kW O Kk I feRA S 2

TR IR H, kA=kla] =[k(a)] 3 kA H (i, j)d @Fd, i q°q0 |

" mxn i/ mxn’

#R@r’ﬂanﬁéfw,mij%ﬁm%

3115
e & faw, afk A=|J5 7 3| ¥4
2 0 5

3 115 9 3 45
3A=3|5 7 -3|=[3/5 21 -9
2 0 5 6 0 15

3T T RUT 3TTE (Negative of a matrix) fF&l T8 A 1 R 3R —A
Y freftd e 81 80 A —A = (~ 1) A §RI TR hed 2

3 1
-5 x

3 1 -3 -1
_A_(_I)A:(_l)[—S x}:[S —x}

3MSTEl &1 AW (Difference of matrices) 3% A = [a,], = B = [b,] A wHife
mxn el q AHE T dl 39T HR A—B, Th T8 D = [d ] &l i q2 j o Hoed

)

Wﬁ,m?ﬁﬁqﬁsA{ },aﬁ-AﬁmﬁF@awﬁW%ﬁm%

Reprint 2025-26



50  TIoTd

A % T d,=a, - b, 7, ER IRAMG B E W WR H, D=A-B=A+(-1)B,
31ATq 3T A TAN ST — B 1 AR

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

T B UM B
[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
“|4+1 640 2-2| |5 6 0
3.4.3 3Teggl & GRT & TUTEH  (Properties of matrix addition)
w&waﬁﬂﬁwmﬁwmwaﬁ(ﬁW)aﬁww%z
() wem-fafma 99 (Commutative Law) € A = = [b,] T wHife
mxn, aA AL €, A A+B =B+ AT
3d A+B=[ij]+[ij]=[aij+bij]
=[b,+a,] | (EEmst w1 A wa-fatea )
—([b]+ A =B+A

(i) wgerd fEm (Associative Law) TAM Hife mx n o Tl ot 99 @l
A=la].B=[b],C=[c,]% fW (A+B)+C=A+(B+C)

iy
@ (A+B)+C=(lg]+ b)) +Ic]
= [a,-,- + b,-,-] + [C,-,-] = [(a,.j + b,-,-) + c,.j]
=la, + (b, + c)] (Fi )
=la]+ [, +c)l=[a]+ (b]+[cD=A+B+C)
(iii) ‘€ﬁ11 % adeh T 3T (Existence of additive identity) A1 wfifsi@ o
a,| T mx n EE € AOTH mx n A T €, T A+0 = 0+A=A
%ﬁ?ﬂ%l{ﬁimﬁrﬁ el ok A Wieha 1 qeEHE YA A8 O =

(iv) o R ;rﬁwhw T 3T (The existence of additive inverse) A e
o A= Teh I8 €, Ol Ueh 311 38 —A=[-qa| 39 YhK &1

ljmxn ljmxn
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& A+ (~A)=(—A) +A= 0, 30T T — A, 3TFE A & A & 3awd
Tidim STeg S1erel RO e T
3.4.4 UH 3MTsgg oF STQIT 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, () k+ DA=kA+1A
@, A=[q), . B=1[b],, SR k3N st 2,
() k(A+B)=k(la]+[b)D
=k [a, + b)) = [k (a, + b)] = [(k a)) + (k b))]
=[ka) +[kb]=kla)+kI[b]=kA + kB
i) (k+1)A=(k+Dla)
=[k+Da)=lkal+[lal=kla)+I[a)=kA+IA.

8 0 2 2
SEEUI8 AR A=|4 -2|,B=| 4 2 | 921 2A +3X =5B e & @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 91 Hiaei™ 2)
0 3X=5B-2A (O, AT 1 TETE 2)
1
= X =7 (5B-24)
2 2 8 0 ([ 10 -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 12 a2 4 1
N os-6 5-12 | °|-31 -7 3
31 -7

3 3 |

5 2
SETETUT 9 X A1 Y, I shifeg, afg X+Y=[O 9}39% X—Y=[3 6J%|

! o 5o
el Jel W X+Y)+X-Y)= +

0 9| |0 -1
a0 (X+X)+(Y—Y)=[8 8} :>2X=[8 8}
0 8 0 8
1[8 8} [4 4}
7 X=— =
210 8| [0 4
oy & X+Y)-X-Y)= [ } [ }
DI X-X)+(Y+Y ay=|? 4
( )+ (Y+Y)= = 0 10

12 -47 [1 =2
Rl Y=—
2[0 m} o s

ITET0T 10 fr=fafead Tetor 9 x qen y o AFl 1 A Fifeg:

ol Sl )

T fem @
2{x 5}{3 —4}_ 7 6] _[2x 107 [3 -4]_[7 6
7 y=3) 10 20715 14| T 2y-6||1 2|7|15 14
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. [2X+3 10—4} 7 6 2x+3 6 7 6
= = =
14+1 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 qen y:E

2 2
SRIGY x=2 e y=9

SETET0T 11 % foram TafrsF @ik =R T8 shael dF YR o =Teet S ST,
THSA qT T HT Bl F 71 I RGN gRI, FadeR qen TRk UTE W, 39 UHR &
wrael &1 Tt (vudi §) @i, Ffafad A9 o B eegel o o TR e €

fgdR Ae =+t faswt (Rs #)
A A EEL
A [ 10,000 20,000 30,000} R IERE]
50,000 30,000 10,000 | TE=R0T f&w

TR 1S A1 okl (Rs )
AT e B 24|

AB:[ 5000 10,000 24,000}@%&1‘&

30,000 20,000 0 | TeRw faw

(i) Y% fhE™ &1 & THR oh =Ec i fqdek a1 STeRER &1 afHfad fost
A Hifs)

(i) TodeR T oTd&m TR ® gE foohl H HHT G iU

(i) @ A forami 1 et fashl R 2% @9 et @, @ SRR | q% ThR &
T w1 fast W Y&® fhae &1 faem aren a9 9 &)

&l
(i) Y% T ® TF YR oF A6 6l HdeR T STHRE | I JHR o6
e 1 faw e g WA T 2
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ElR il TRHA EEL
REIEE
A+B= 15,000 30,000 36,000 ‘
70,000 40,000 20,000 Te=0 e

(i) Todem =t orden orerqel § g% fownl o et = & T 2,

I A EEN
A po| 5000 10,000 24,000 | TR
30,000 20,000 0 e foe

2
(i) B 2% = —xB=0.02 xB
100

[ el A SN
—0.02| 5000 10,000 6000 THI?
20,000 10,000 10,000 | T&=R™ fee

ekl A =
100 200 120 | wHfRE
400 200 200 oo fag

37d: STRER WIE H, YAfHYH, I YHR o d9d i faehl T FHAW: 100,
2200, @1 T120 A9 W 3l @ AR WA e, Yo YRR o =6 &1 famt ®

FHEI: T400, 200 T2 3200 A1 SAd Il 2

3.4.5 2Tl T U (Multiplication of matrices)

A S o W 3R < < st &1 i 2 o den 5 et S JEdeh i =l
&, 1 for <19 1 8 hot™ qe 10 HEM! Hi TEih! i SEYIHA €| 3 JHI Teh GhH

W (HIHd) T HH ok fow S €, s FrEfafEg geR 2
FHAH - JAH 35, HEM B THH - T T50 T

I A ¥ YAE HI TR oA @™ weh qeT? Toeqadl, "W @
Z(5x2+50x5) e, T260 1 AATARAT 7, Sk 74T I (8 x 5 + 50 x 10) 37efiq
T540 1 OISRl €1 BH SUYE GOl ki MegE EUU H 3W R § TR Y

wﬁ%
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S ICFLE T gfd 1 W (FUE H) ATE9Teh SAYT (HUEl )

2 5 5 5x2+5%50 260

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

FHAH - YAH I4, HEM Hl IR - TAH 40

39, I 9 TR9 5N SRR T oF fou STawEeh HRAT HEH: (4 x 2 + 40 x 5)
=208 q2M (8 x 4 + 10 x 40) = T432 2|
: SUGH gEl 1 FEfafEd 1§ Frefua w1 wed €

ATAITHAT ufer 1 T (Fu= W) YT ATV (FUAt o)

25 4 4x2+40x57 [208
8 10 40 8x4 +10x40| |432
34, ITYH I XA H U G hl Th WY g Fedv g Fafataad

YR § Yk Y TFhd o

S ICFLE T yfad 1 W (FUA H) ATa9Teh LATYT (HUEl o)

2 5 5 4 5x24+5x50 4x2+40x5
8 10 50 40 8X5 +10%x50 8x4 +10x40

260 208
=[540 432}

ST foeruT STgel o UM 1 Tk SME E| TH @ ¢ o el AT Bk
o % e, AT w T B W # wen & e S =t s s
TUA®A 3Tz (Product matrix) % AaIdl hi U i b [T, 80 A I Uil qen
B W4l <kl éib_{, ccpeiiic ShHITHR (Element—wise) TOTH ETG %\' 3R NEERG £l
UMl T ANTE T hd © | STer ®9 9, B9 STeEl o TUH i Fefeiad ae
T ufefia €

ﬁaﬂaﬁAHWmevﬁﬂﬁa%ﬁm% Ifg AT ol 1 we, B e
ﬁm%wﬁﬁélm?ﬁﬁqﬁA a] Tk mx n i H1 A8 & IR

=1[b ]anpaﬁﬁaﬂw%lﬂHWAﬁﬂT B &1 TUH®E Tk m x p il
WWC@W%IWCWO kyat ST ¢, Tt e oF fTw W AT o e
aﬁ?B%k&Wﬂﬁéﬁ%aﬁxﬁﬂWmﬁmwwmﬁ%mﬁmﬁ
Tl AR BT AMES TG H AT | W IR F AR,
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A=[a] ,B= T W AR o U [a, a,..a |70 B H AT WA

ijimxn’ nxp

bl k

by
§dc =ab +ab,+a b, +..+ab Z“:k
’ i = “in%%n 2 Y% i3 Y3k = v oJ

in nk
bnk
e C=1c,],,, AT B F T 2

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

1 -1 2
WCDW&W%HWCD:[O 3 4} U am 2% 2 st # o
5 —4

T gfafte C &1 fhdt dofed =1 gfaftedi &t DoF fodt w9 =1 97a dfafes &
TUFEA o ATH o SR Bl ¢ 39 3Tl § g =N ufeher frfafed §

gIq dfed 1 (A

2| [ 2 7_[1)(2>+(—1>(—1>+(2)<5) ‘j
aqr ggH -1 11=
wWaF e |0 3 4] |5 —4 ? ?
vmdE [ ol 2 T 3 D) r2(4
e ] 2 { (1) (D) + D (1) +2(4)
wWaoeeaa [0 3 4] [ 5 —4] [? ?
wie [ o] [ 2 7] [13 2
qT g 1=
Wy ema |0 3 4| | -4 | _0 2)+3(=1)+4(5) ? |
widw [ o] [ 71 [13 ]
o T -1 1=
oo 0 3 4] L5 —4] |17 0om+3)+44 ]

13 -2
3d: CD=
17 -13
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a]® Neerpf? 6 0
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 ot

[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 | aft AB i 2 < 7w stravae et £ & BA st uRenfid @ swie

IS0 § AB uRwifid € wg BA Ui =€ @ sifer BH 3 w9 & Sefer AW shect

2 dfeat (3 wfeEl ) ©1 afE AT B FHS: mox n T k x [ HIfAl AT

& @ AB @l BATHI € aRwfud € afg ofit haet afg n=k o1 [=m=n fovm

gg,aﬁAaﬁIBﬁﬁwﬁﬁ%aﬁaﬂa{s%,aﬁABWBAﬁvﬁw
|

3SR ok U i 3T5RA-Taf-Harer (Non-Commutativity of multiplication of matrices)

379 B9 Wk 3I9eY01 o g 2@q fah, afe AB dun BA URefia of ©f, o 9% eevae
T2 & fF AB = BA®II

23
45
21

mmlﬂﬁA:[ 1IN 3} 3R B= , @ AB de BA 91d Shiferu) g9mse fo

-4 25

AB # BA

Tl ik fh ATH 2 x 3 3Te ¢ 31k B T 3 x 2 3TE ¢, 3AfTT AB q1 BA S
& R & 9o HES: 2 x 2941 3 x 3, HifA o e €| A Hiftoy fom

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

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

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

U ST § AB q1 BA fu=i-fi= shifeail & enrege © @R safelt AB = BA
I I TH H= Wehdl @ fh 4fE AB 921 BA Tl THM I o eid al Gerd: o
T = g TE off T €1 9T 70 uw Sk 9w frmen & fauw T w® € fE Ak
AB 1 BA §HM &ife & & df ot 72 savas el @ f 9 whE el

IR 14 TR A={1 O}Hﬁﬂ B:[O 1}%6‘[ AB:[O 1}
0 10 -1 0

0
3d: SegE O HH-Tafme & g B

| femoft | saemt a1 =% 6 R foF Aen B Seel % 39 Wl gl % for, freh
fq AB e BA UR«Ifod €, AB # BA B 30T o foiw

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

e fere foh TaM wife o faskol streggl 1 oM %a-fafea e 2
N Y[R MR o UM o ®U ¥ I[A E: (Zero matrix as the product

of two non-zero matrices)

Y o € fop 91 ordfosh @S o qd b o T, A ab =07 @ A A a =0 A
b =02 2| Tohq TeTel % e o7 Sifereia: Tt =&l Biel €1 39 <1 1 g6 Teh IS0
B 3@

R BA = [(1) _1} 2| TI=TA AB # BA R

3E'I%TUT152H°<A=[3 _;}HQJTB:[S (5)} 2 @ AB W1 9H T HifSC

Y
0 2(|0 0] [0 O

1 A q AT 1 U Teh I e € Al STavas &l ¢ o 70 9w
e AfTerd: I TR B
3.4.6 317@\%’? &F Nkl &F 707'17T<‘577?C (Properties of multiplication of matrices)
el & O % TOEl &1 W A oA s squfh iy Seoim W w® €

1. wrewd frem: fR=l ff 39 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 THfieor o 1 var aRenfia gid 2
3. U o qedHeh o AT : TAH o g AT fafu w9 *ife & T e
11 fede 39 YR el €, fF A= AI=A
319 BH ITEN oF FRI STYRI T[UTHH! 1 AT H |

11 -1 13
123 -4
AR 16 A A={2 0 3,B=02H9«1TC={20 21}FﬁA(BC)
3 -1 2 -14

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

I —-1||1 3 1+0+1 3+2-4 21
a1 U AB=|[2 0 3|0 2|={2+0-3 6+0+12|=|-1 18
3 -1 2|]|-1 4 3+40-2 9-2+8 115

2 1 1 NS4 242 440 6-2 —8+1

(AB) (C) = |-1 18 [2 0 J: -1+36 —2+0 —-3-36 4+18
1 15 1430 2+0 3-30 —4+15
(4 4 4 7

35 -2 -39 22
31 2 =27 11

13 Lo 34 1+6 2+0 3-6 —4+3
SCl BC = 02[2 0 o J: 0+4 040 0-4 0+2

14 148 —2+0 -3-8 4+4

(7 2 =3 -1

4 0 -4 2

7 -2 -11 8

Reprint 2025-26



60 Tford

1 1 -17[7 2 -3 -1
FFqTE ABC)=[2 0 3||4 0 -4 2
3 -1 2]]|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 uRehe sifsul I8 oft wenfug 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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9 1 10
Ersiicied AC+BC=|12|+| 8 |=]20
130] [-2] |28
et (A+B)C=AC +BC
1 2 3
ST 18Af A=|3 -2 1| % qf <3z f& A3—23A-401=0
4 2 1
1 2 311 2 3] 19 4 8
T e WA R AZ=AA=[3 2 1|3 =2 =1 12 8
4 2 1|4 2 1] |14 6 15

1 2 31[19 4 8] [63 46 69
Tgfaq A=AA2=1[3 =2 1(|1 12 8|=|69 -6 23
4 2 1|14 6 15] |92 46 63

63 46 69 1 2 3 1 00
3 AP -23A-401=|69 -6 23|-23|3 -2 1|-40{0 1 0
92 46 63 4 2 1 0 01

[63 46 69 -23 —46 -69| |-40 O 0
=169 -6 23|+/-69 46 23|+ 0 —-40 O
92 46 63| |-92 —-46 -23 0 0 -40

[63-23-40 46-46+0 69-69+0 0
=[69-69+0 —-6+46-40 23-23+0 |= (O
192-92+0  46-46+0 63-23-40 0

©c o o
© o o
Il
o
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SaTeTuT 19 fordt faem |1 ga o SR T ToHiash a1 3 104 SEHIGIR & TR
34 T S HUh HH i 3oh W dled fhal FeR 2q o faftral g |ueh wenfya
e ffyea gem A ®: Il R, SR-¥R SR qe Tt e R Uedeh Haeh
Yok (i ®) = oreE A | o €,

gfd Faeh qod
40 A g
A= 100 B SR
50 = g™

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

EriEaE IR = g

g 1000 300 30001 =X 3 mg &1 X qen v ved § WS 301 50 = B
3000 1000 10,000|—Y

TS e YU 1 hiferal
A T W

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

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

[340, OOO} —-X

720,000 | —»Y

3d: <ol g1 S YW W oA Wi T hel SN HHY: 340,000 TH & 720,000
U9 37afq Rs 3400 @M Rs 7200 Tl

| vt 3.2 |

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

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

0 a b+ab
1_—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
2ab  2bc

[ 2]

sin?x  cos? x}

sin?x  cos? x} Los2 X

a’+b> b +c?

a’+c* a*+b?

cos’x sin’x

sin’ x

) a blla —b i [2][2 3 4 =241 2 3
Dy allp o @ X W1y 32 31
2 3 4][1 -3 5 21
_ 1 01
iv) |3 4 5[|0 2 4 (v) 32[1 21}
4 5 6/|3 0 5 -11
_ 2 -3
- 3 -1 3}1 0
V1 .
-1 0 2
- 3 1
1 2 =3 3 -1 2 4 1 2
4. At 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) URefara shif| =19t & geanfua shifeie fof A+ (B-C)=(A+ B)-C.

2, s 2

3 3 5

1 2 4 1
A=|- 2 Z|@w B=|-

5. 3 3 3 5
7,02 7

13 3] L5

NN LN W

wmin |

, Tl 3A — 5B Ufehfera shifsal
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10.

11.

12.

. O Hifwg, cose[

. XamYamafri‘maﬁY{ g 2X +Y =

. X Qe y I eIt AR 2[(1) ;j+_y O}{

Tfora

cosB sine} . [sine —cose}
sin®

—sin® cosO cos 0 sin O

. 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] 1 0
1 4 -3 2
5 6]
1 2] |1 8]
S THIET Fl x, y, z g ¢ F [ TA HIQ IS

ol 2l

RIS x_2}+y[—l}=[20} @ AT yH WA @ BT

3 1

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

'z w| |-1 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

N
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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 1|0 1 O
off2 3 4 2 3 4|1 1 0

2 0 1
e A=[2 1 3|® @ A2—5A+ 61, HF 1A HIfST)
1 -1 0
1 02
I A=|0 2 1|2 a fag #IT F AS—6A2+TA+21=0
2 0 3
3 - 1 0] .
W&A:L 2} aun:[o JQE{AzzkA—ZIﬁFﬁkEIHEIﬁﬁIEI
0 —tang
afg A= 2 | qor 12 2 1 T G ST 1 @ fag i
tan2 0
2
cosO —sino
1°<=FI+A=(I—A)[. }
S1n o0 COosO

fordt =aTIR G o 9@ 30,000 THA HT W 7 TG - ghR & et
o fafera e 81 vem |l W 59 it qun fgda i ™ 7% =i = o
BT B 8 UH & WA g g8 Freifid S fm 30,000 TU4T o g
T YRR o ael H o9 w3 & fon fhg yenr st f9od =R 99 i Ut g
ElILERIS

(a) Rs1800 @  (b)Rs2000 &I

fohell Thel 1 J&hi i gHM | 10 oA W@ fomm, 8 3ot difass fomm den
10 TSI I T Gedoh &1 37 T&deh! o1 fasha Joa1 HueT: Rs 80, Rs 60 a1
Rs 40 9fd G&deh €| 38 SISHIv & WA g 1 Hifeg fof qeft geaent o1
SO W IHM h F Torad SAART T g

o e fof X, Y, Z, Waen PHERT: 2xn, 3xk, 2 X p, nx 3T p x k, FHifea
o 3T &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@8 ,p=2
(C) p&= B, 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 gesg § e Tl oo & uftad qen o faviv yeR & 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 AT dfermi qon WAl B RWER
fafra (Interchange ) HE T 9 BH o 3 A #7 IRad (Transpose) haardl
2| Mg Aok UREd & A’ (A1 AT) § Frefud #id g1 g e °, 4

A= [aij]mxn’?ﬁ A, 7 [aji]n Xmm' ng’ -qﬁ
305 343 0
0 __1 5 2x3

5 3x2

3415’{@ & Ufiad o TguTaﬁ (Properties of transpose of matrices)

319 & fonelt 3Teg o URad T o ffafad qoremt ot fomn squfa feu = &
& TR T STYF SIER0N gRT fRA S Hehal €1 SUE Fife o fREl Rl
AT B& foau

(i) A=A (i) (KAY =kA’ (SEIkHIE =R 21
(i) (A+B) =A" +B’ (iv) (ABY =B’ A’
3 3 2 2 -1 2
IEEIOT 20 AT A= qal B= a frefafaa =1 wenfua
4 2 0 1 2 4
ﬁ%ﬂz:
i A'Y =A (i) (A+B)Y =A’ +B’

(i) (kBY = kB’ , &l kg 3= B
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A
(i) =&l
NG i N
A=[3 3 2}:/&':\62 :>(A')'=[3 3 2}=A
4 2 0 4 2 0
2 0
@ Ay =A
(i) Tl
2 -1 2 _
A= 3 \/§ 2,B: :>A+B=5 \/§ 1
4 2 0 124 5 4 4
s o4
CRlec] (A+B)Y =|3-1 4
4 4
(3 4 21
- N |32 B=|-1 2
(20 2 4
s
37 A +B =|/3-14
4 4
31d: (A+B) =A" +B
(i) =&l
o2 L 2] [k & 2%
1 2 4] [k 2k 4k
2k k 21
GE] (kBY = |—k 2k |=k|-1 2 |=kB’
2%k 4k| |2 4
37 (kBY = kB’
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-2
SEET 21 A=| 4 |,B=[I 3 —6] & T HeNfUd HITY (AB) =B’ A" ¥
5
o Tel
-
A=| 4|:B=[l 3 -6]
_5_
= 2 -6 12
gafeTT AB=| 4 [1 3 —6]: 12 24
Bl 5 15 =30
2 4 5
37 (ABY =|—-6 12 15
12 24 =30
34 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 =BA
3.6 qufta wer faum wufua 3 (Symmetric and Skew Symmetric
Matrices)

TRATHT 4 T AR A= [a,] FHT FEA ¢ AWM A =AM FH W HE
= % T[] = [a,] B

o223
SR F A, A=| 2 —1.5 —1 | T THMAA A 7, Fifw AT =A
3 -1 1
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TIN5 U A AT A= [a] 9 A STPTE FEAR €, ARA” = - A, 399
iqen jév‘%'(ﬁﬂﬁﬂﬁ%fﬁ"{a}.f—aij%}fl W,Wﬁi’%ﬂi=j1’@.,ﬂ)faﬁ=—aﬁ%ﬁ"ﬂl
3Ad: 2aii=02|1aii=0Wia5ﬁ1'Ql
T 31 I geT fof fordl fawn wmfia sy o faehol o |+ e/o@@ I 8l
0 e f
%’lmz‘faﬂwﬁB{_e 0 giwﬁwwmaﬂa{g%,wﬁsﬁ =—B®I
-f -g& 0

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

O | ATEdfash sTaFdl aret foRet v STgE AW faT A+ A7 T WA SR qen
A-A’ T fawn gafia smeg B €
Suafa AR AT fF B=A+A” 7@
B = (A+A"Y
= A +(A"Y (FfHA+BY =(A” +B")
= A" +A (FHF A )Y =A)
= A+A" (HfFEA+B=B+A)

=B
TaferT B= A+A’ T THA M B
e HH SifSe foh C= A=A
C=(A-A"Y =A" —(A") ()
= A —A (F?)
=-(A-A")=-C
37 C= A-A’ T faum gufi@ 1ege 2

vue 2 fordt ot oTreg 1 U WHfHG 9 Uk fawd wfaa STl oF AnThd oF ®9
¥ o foman S Gehen 21

Suufa U <o fF A T o etegg B eW fora gand ®

1 o1 ,
A=—(A+A)+—(A-A
2( ) 2( )
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THT | 5N EH I ® TR (A+A’) Tk Hufia 3T qe (A- A’ ) U favm gwfi
Mg 2| it et off eTee Ash foIT (kA) =kA’ el ©1 368 ek freheran € o

%(A+A')WWWHW%(A—A,)WWW3W%I 1q: ferslt =t strege
T GHfHd qe Uk faue TEitd SRl % Aee o &9 § o R ST ekl 2

2 -2 -4
SEEIUT 22 AME B=|-1 3 4
1 -2 -3
3TE o ANThel o ®9 H e el
2 -1 1
T WB =|-2 3 2
-4 4 -3

4 -3 -3
A efifse fo P=%(B+B’)=l -3 6 2
3 2 -6
, 33
2 2
-3
SE] P=|= 3 1]|=P
2
S 3
L 2 J
1 ,
Ia: P=E(B+B)@Wﬁqﬁaﬂw;e'%|
| | 0 -1 -5
Y 7 AE it Q:E(B—B')zzl 0 6|=
5 6 0
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o L 3
2 3
-1
Ll Q=|— 0 -3|=—-Q
2
D3
L 2 J
1 ,
1 =E(B—B)@1%rqnmﬁqaaﬂa{a’%|
, 3 3|y 2t 2
32 2 12 2 s o _4
SiC| P+Q=_?3 Ll+l5 0 3=l 3 4/=B
1 =2 -3
Y I
2 2

37d: 3TTE B T THMHT ST A Teh foum gufid STy o AMhd o €49 H
EESRERIRIRIT

| wvTaedt 3.3 |
1. Frafafe sregel § 9 g &1 ufad Fd sif:
i o 15 6
() 3 (i1) [2 3} Gi) [v3 5 6
3 2 3 -1
-1 2 3 -4 1 -5
2. AR A=| 5 7 9| @M B=| 1 2 0|% d gty Hifsw %
2 1 1 13 1
() (A+B) =A" +B’ (i) (A—BY =A’ —B’
34 -1 21
3. afg A'=|-1 2 HWB=[1 24%’61@@33#&1@1%5
01
() (A+B) =A" +B’ (i) (A—BY =A’ —B’
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4. Zlff{A’={_l2 ﬂ qen B=[_11 2}%@[(A+2B)’§lﬁaﬁﬁﬂl
5. AN B 3Tegel o forw enfua sifse f (AB) =B’ A’ , STel

1 0
() A=|-4|,B=[-1 2 1] i A:H ,B=[1 5 7]
|3 2

6. )yaza=| oY Sina}%ﬁa‘fwﬁﬁﬁﬁq% A A=I

= sin0  coso

(ﬁ)aﬁA=[Sina C?Sa}aa‘fw&mﬁﬁq%A’Aﬂ

—COoSOl SIno
1 -15

7. () foag #fCfF e A=|-1 2 1| U= gafia oege 2
5 13
0 1 -1

(i) fag #ifm & stge A=|-1 0 1 | foom wmfim smge 2

1 -1 0

8. WA:E ﬂaamwmaﬂmﬁs

(i) (A+A") T THHA e
(i) (A—A") T fomm oiHa emee B

0 a b
9. I A=|-a 0 ¢
b — 0

10. frAfafEd gl & Th TaHd STg a1 THh foum afid oTeg o arwhd
o ®9 § FH RIS

6 2 2
N N I
D1, 4 (i)

2 -1 3
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3003
i) -2 -2
-4 -5

-1
1
2

e W& 11 941 12§ FEl 3| g
11. 9f€ Aden B 99H whife o qufia oefe € @ AB - BATH
(A) T wmfid smeqe @

(C) I T &

o
12. 4% A= [COS

sinq
T

C) n

sin o

cos

73

1S
W 11 2

(B) Huftd e @
(D) HTH ATE ©

}WA+A’ =L o T ®

B) X
(B) 3

3n
D) =

3.7 HekHUE 3TFE (Invertible Matrices)

TR 63K A, HIfE m, H1, Tk o e 7 MR A Tk 377 ot 31 1 3ifeqed
TH YR €, T AB=BA=1 1 B & e A & ehH I8 Hed & 3R =
AR Frefad e §1 T <9 ¥ SegE A Schauig sedd 2

IR, g ofifee foh

oy

2 3 2 -3 .
A=_1 2}{%3_[_1 2}@3416{6%
2 3] 2 -3
AB=11 2]|-1 2
_[4-3 —e+6]_[1 0]_,
S [2-2 -3+4) |0 1]
1 0
BA = }=I%| d: B 3TYE, Al eh B

0 1

TR VW W, B=A" G A 8 B, 1 kW §, Ui A=B"

Reprint 2025-26



74 TIOTG

1. forgit SRR (Rectangular) ST 1 kA ST &l 811 €, FHifeh oMHa
AB 721 BA & Rfa e 3R 9 eF o fog, 7 eiferd @ fov Aden B
TqH Fife o o AT B

2. AfK B, 38 AT kA ®, @ A, 3TJe B &1 k™ el €|

uHT 3 [SFchH 3B 1 SAfgdizan (Uniqueness of inverse)] ﬁb_{ﬁ o 37T °hl hH
N, A 3T Sifiaed ® d sifgdiar eiar 21

Sl oM AR 6 A = [q,] FfE m®], TF o1 Mo 21 A w9el @, d WH et
B A C 38 A <1 ¥ o8 21 3/ &0 faa@ndt f B=C#
Hifeh 3MTE Al Jehd B

37 AB=BA=1 (D)
Hifeh SMeqg A 1 oehu C off € ea:

AC=CA=1 )
a7l B=BI=B (AC)=(BA)C=IC=C

U 49 AT B UHH Hife o kAU 3MegE @ df (AB)!=B1A"
IUUT U kAU SR i IR 9
(AB) (AB)! =1

el A" (AB) (AB)' = AT (A'S A Tl ¥ [EPH HH W)
Bl (A'A) B (AB)' = A'(A'I=A"', AT S8 U We=d &l )
= IB (AB)' = A"
= B (AB)' = A"
= B B (AB)' =B A"
= 1 (AB)' =B A"
37 (AB)! =B A"l
1. 398 ATl B U SW o ok B had IS
(A) AB =BA (B) AB=BA=0
(C) AB=0,BA=1 (D) AB=BA =1
fataer 3qrgvor

IEET0T23 A AN B 99 whife o TRl o1egg € o <uisy for AB wHfia 2, 4
3R el A A G901 B wAEHA §, 319iq AB = BA €|
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&1 TG ® foF A<en B S wefid eegg ®, s@fiq A’ = AT B’ =B R
M wfifsy foF AB @wfd © df (AB) =AB

g (ABY =B’ A" =BA (F)

3Ad: BA=AB

faeima:, aff AB = BA® df &0 fag & f% AB Tufa 21

S (ABY =BA
=B A (FifF Aden BEAfHA 7 )
=AB

31d: AB HHfid 2

2 -1 5 2 25
IETET0T 24 T ST fR A=[3 4},3{7 4},C=[3 8}%@@3@5

D 9@ it fF CD — AB = O @I
Tl i A, B, C 9t wife 2, % ot fegg © 3fR CD — AB weil-wifa afwifi 2,
zafel D &hife 2 &1 T a1 e &A1 =feul

M fifsT R D=[a ﬂ%mﬁrCD—AB:o@W%ﬁT%ﬁﬁ
C

2 51[a b]| [2 -1][5 2
3 8“:6' d}L 4}[7 4}=O
- [2a+5¢ 2b+5d}_[3 o}z[o 0}
3a+8c 3b+8d| |43 22| |0 0
- [2a+5¢-3 2b+5d }z[o 0}
|3a+8c—43 3b+8d-22 0 0
el w1 THMAA ¥ 7Y Frefafad gHiwr o B 2
2a+5¢-3=0 . (D
3a+8c—-43=0 )
2b+5d=0 . (3)

BRI 3b+8d-22=0 o @)
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(1) Tl (2), Sl A HH W a=-191, c = 77 I« Bl 2|
(3)TA (4), Hl A HH W b =— 110, d =44 9 &1 2|

a bl [-191 -110
31?[: D: =
[c d} [ 77 44}
T 3 T fafaer goaraet

1. afAden B 9afia 7= € df fag T & AB - BATH foawq gufid o1 2
2. g =iNT o o178 B’ AB WHiHd 1een foww wufia 8 afg A wafia srefn
feom wwfia 2

0 2y z
3. x,y,ﬁmzﬁwaﬁaﬁw,aﬁw A=|:x y —z]ﬂ'ﬂﬂw
X -y z

A’ A =1 GI< H 2

4. xo feg 9@ & faw 1 2 1]{

—_— N =
S O N
= N O

i

5. aﬁA:[ }%ﬁaﬁmﬁmﬁsAz—SAHI:o%

1
-1 2

1 0 2
1

6. 4 [x -5 —1]{0 2 ]{4
2 0 3|1

7. U fmiar & TR Y IqU x, y, 91 2 T ScARA Hdl € T 1 a8 3 G
H fosha wtar €1 aggel 1 At ot e gfea (fefa) 2:

—0% T xH T T4 FIT

TSI ERIES]
I 10,000 2,000 18,000
II 6,000 20,000 8,000

(a) AT x, y T z I TS ThE I fahd Fod HAI;: Rs 2.50, Rs 1.50
Rsl.OO%ﬁWWﬁWW(Revenue),aﬂaﬁﬁmﬁﬁaﬁm
U 9@ sifsul
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8.

T 77

(b) IR ST dF aEgT 1 TIH $h1E I ard (Cost) HAW: Rs 2.00,
Rs 1.00 @2 U9 50 & & &9 (Gross profit) T e

12 3] [-7 -8 =9
e X 9 ki, e X, o 6} ) 4 6}%4

freiferfad voi § T8 S g

9.

10.

11.

® 6 606 0 0 o

*

o
?Iﬁr:A:[y
(A) 1+02+By=0 B) 1-02+By=0
(C) 1-02-By=0 (D) 1+02-By=0
a5 Wk e g den foow wafa <= € @

(A) AT faaol smegg 21 (B) ATH I 3T7E &l

(C) AT o1 e R (D) T8 ¥ FE

I AT o e 3@ YRR € FF A2=A, 9 (1+A)P -7 AR 2:
(A) A (B) I-A ©) 1 (D) 3A

_ﬁa}w;m{%ﬁ Az=1, 4

RIS
e, el a1 HEAS h1 Uk AFARR ho- o= B
[a,),., T W9 A=E €
[aij]lanEF Tferd W%I
menWWﬁ“’fW%,Qﬁ m=n%l
A=[a),, , T 0 = 2, M q, =0, 99 i#j

A=[a], T A T €, AR a,=0.59 i#j,a,=k (kT TR 2),
W& =) R

A= [aij]nxn
i#j g
forelt =1 errege (o R eeqR) o weft erega g B 2
A=[a]=[b,] =B (i) ATeN BWHA Fife % & T (ii) i 92N j o THEA
T9g 9l o faw aij=bij Kl

T TEHE AT 8, AR q,= 159 i=j70 q =05
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L B R 2BE JBR 2R 2K 25 2R 2R JER 2R JER SR 2

*

*

Tfora

kA = Ka],,, =
~A=(DA
A-B=A+(-1)B

A+B=B+A

(A+B)+C=A+(B+C), &l A, BduC gaA Hife o e 2

k(A + B) = kA + kB, &l ATl B THM ifZ o I € qMk Th 3T T

(k+1)A=kA + A, V& kTl [ 3R T

AR A=[a), AAB=[b] WAB=C=[c,, & c;= Zau i &
(i) ABC)=(AB)C, (ii) A(B+C) AB +AC, (iii) (A+B)CEZAC+BC
aARA=[q],,, TA TAT=[a] .

() (A") =A (i) (kA)Y =kA’ (iii) (A+B) =A’ +B’ (iv) (ABY =B’ A’
g A’ =AT @ AT THMA e T

R A’ =-A 8 A ATH foug TAfAG 317E 2|

forddt ot eTTegE 1 Uk TAMHA IR U Ty Huftd segel & anThe o €9
o frefua fan s @k 21

Ifg AT BRI ol 37ee €, 39 YR f AB=BA =1, 38 A T FhH
e BT, o A1 gR1 Fefud 3 € @i o8 B %1 Iohd A T

Tt 3T 1 kA 3TE, A% ST A ¢, Afgda g 2l

[ka,)]

mXxn

4

> —

o,

Reprint 2025-26



