.3

Sty CW (Matrices))

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

3.1 95T (Introduction)

o 1 fafay smanet § TegE oF WM 1 SEvIEdl USdl R SASIE, T ok
Taiifues viferemet Wem 6§ Th € o wie-wd fafel @ qe § 98 i
HIEA TR T i HIHT 88 qoh Tel HL odl 21 Aash Gl o (e 1 g
o fau e qen wa fafml o &3 6 TaE & IROEEEY e hi Heheu
o1 ToehTa g2 Mol 1 oherel ek GHIHN & e & TUNhl i Tehe e &
fere €t =1 v fohan St €, @ifg sTeel R ST 3| wE 9 S sifuss 71 eTeg
Hohad qe Wihatstl 1 YAN AfREM FEeX o fau Soieeier Weuie Rl
(Electronic Spreadsheet Programmes) T fopan S % TorgerT W=, shmer: anforesr qen
foqm o fafg= &= o @@ €, 9, oo (Budgeting), fawa sfgdeH (Sales
Projection), ©NTd 3Tsheid (Cost Estimation), fordt v o qftoml <1 favewor senfs)
7ok Afafter 3 wlifqes Efward S emmaei (Magnification), 59 (Rotation) @l
foRdt Toaa g WIeA (Reflection) 1 3Teggl gRI TN €1 9 F&fa foRan S wehar
21 @egel w1 YA Tgaf@s! (Cryptography) ® «ft a1 21 3§ i
A KT T A had foRM T @ Fw et 9w wifd €, efag suer wEn
STafYTeRT, SreleTe, emefeh TAIfa den Srifier geier ® oft fepan St 21

T 1A H SR AU AT SSHIU (Matrix algebra) o STHRYd fagial &
ST BT, TH Baeht TR

3.2 3R (Matrix)

A AT R &9 e Gurl Ao HeA Ted @ o [T o U 15 qikahd §1 39 BH
[15] %9 ®, T8 GAg o T e HL Gohd 8, Toh [ o5 et fafaa den 0 o a9
gfqentell ®1 gEm 21 3@ A e T8 e T © R UM % 9 15 ReeRtd @9 6
FHor &, @ 39 BH [15 6] UHR 9§, 39 T o WY FK HL Hhd © ok [ L
T gom gfafte T o 9| w1 gRaset w1 ge, sefe fgdte gfafte en & ag wemt
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1 HE@ S 81 3 A ATSE o g9 U1 qen SHek q s wifstan qen fam o6
G w1 gRederistl 9o FHemt S Frefafed gEen e T AR 9

[T o I 15 RESCEE) 6 e €,
wifSTE % I 10 gfehTd qe 2 Feld ¥,
o & T 13 gfehTd qe 5%eH ¢,
319 T4 B9 ORI &9 § frefafed R 9 safiad #1 96d o
gftent HAT
qen 15 6
HifSEn 10 2
LS| 13 5
=g frefafad €1 9 e &Y 9hd o
15 6 |« Tl df
10 2 |+ gud df
13 5 | <— q=d ufe
t t
el & T T
3TeraT
T hifSET =
RIESED 15 10 13
hetH 6 2 5
o frefafed €1 9 =9 #C 9% o
15 10 13 | «— ggett dfem
6 2 5 | «— 3&d dfm
t t t

TEel WY TH0 WH 90 WY
Ygell YR 1 Ferwel § YU W w1 gfaftedl sl U, wifean qen faee o
TG RIS w1 W@ Y Hi ¢ IR fgda T w1 wfaftest wawr: qen, wifsan aen
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o & U werdl H e Yhe F S T UER, TE0 YER k1 awen § gom
uferd w1 wfafteal swawr: T, SifsEn qon fom o g gt w1 Ge gwe wid
| fgdtar dfer =61 wfafteal swawr: T, wifsEn qen fomE & o whefdl sl WEA Johe
FT 1 ST YhR shi SHEE] A1 YT i e Hed &1 A= &9 ° eH T8
=1 Frefeiad JoR @ gl s 8:
TR 1 3T Gt A1 Wetl 1 Tk STEAAHR HH-faamd 21 37 gemnst a1 het
1 e o TF7d Il Hfareal wed

e 1 A SAUST T o &S (Capital) 18RI §RI =75 hid 2| 3TEl o 5o
e Frefafead ©:

. 1
_2 5 2+l 3 —5 1+ \ 3
A=l 0 V5].B=[35 -1 2 AT QUK g
COSX sinx+ tan x
3.6 N %

ST 3TN | difas Ted arege *1 dfeEl (Rows) R Sed @l oege o

WY (Columns) FEd &1 39 TR AT 3 Uferai 9o 2 &9 & 3R B ¥ 3 dferaai qen
3 w9 Wt C H 2 dfeRal aen 3 w9 B
3.2.1 37Ig &t Fife (Order of a matrix)
m iR T WA aTel TRET S8 1 m x n e (order) T B A had
mxn 3L FEd & | AT E o ITHH SN & Fadf H A, Tk 3 x 2 37,
BUF 3 x3 3HE A C,TH 2 x 33 21 TH ST & fh A H 3x2=63107d &
3R B Al CH %I 9 91 6 1699 &

A, TR m x n 3Tee 1 Frefafaa sreEmeR we-foarg g 8:

all alz a13 oo alj (XX

[ N R

f’-l €li2 ?i} ag ‘.Zm

a, b, e a, e d

m mj mn

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

ijim x n’
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3 TR o UK % I a, a,, dg.n a, €, ARG jd WH 6 @ a,, @

1> 725
[ a,; %I

TE: a0, ot iR S & T T ST e ST B g1 EH W A H (0, )
Faga ft H7 Tohd 21 FFH m x n T F SFgal w1 G&A mn A T

oo femrot] 7 s1ema &,
1. %ﬂ?ﬂﬁmxnaﬁfiasWﬁmﬁ%ﬁq,uﬁaA:[aﬁ]mmwm
H4
2. TH hadl U0 oMegel R faem Wi, ek sregd ardfas ged § st
Rt A 1 T T A He 2l
TH UHh HHAA oh fRdl 63 (x, y) il T T8 (W9 31efa Ufed) g1 Jehe &

Hd ©, S [ﬂ (31 [x, y])H, S<1exoned, g P(0, 1), 3Tegs Freqor & P:[ﬂ Bl
[0 1] 810 Wehe fohran ST Hehal B

e Y foF 59 yohR B0 fondll o< Wash emefa o ofial 1wk e o &9
¥ for@ Tehd 71 ST % T Tk Tgds ABCD R fa=r #ifs, fages wid s
A(1,0), B (3,2),C(1,3),de D (-1,2) gl

a9, =S ABCD Tege &9 ¥ frfafed vr 9 frefud fhan st g ©:

AB CD A1 0
13 1-1 B|3 2

X = 7 Y =
02 3 2, cl1 3
Dl-1 2

37q: STl 1 WANT fohel THae § feerd Safhdte strepfaa o Sfel ol F&fud &
& fou foran s wehan 2
3T 37d BH D 3N W fo=m |

SaTetor 1 €9 sl 1, [1den 111§ gev den dfgen wifal 9 geafua fefataa gem
T o= whifse:
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& Rl Hfge @t
I 30 25
1 25 31
1 27 26

ST G I Tk 3 x 2 e | Frefud fifsw) S dfe ok g e areft
yfafte &1 gehe w22

Tl USH Gl 3 x 2 3T & ¥4 | FreAfafed yer o frefud faan s g 2:

30 25
A=|25 31
27 26

A wferd @R S W i wfafe hed-11 wREn § afgen wEwdiet & gen
Tehe Al 2
SaTeT0T 2 AR el orere ® 8 oragd €, d skl Wud wifeAl @ 8 Gehdl €7
Tl B4 o € T, 9k foredl omege #1 Hife mxn@ @ 3HE mn 19 B € ST
8 sTagal ol foRdll 3Tegg o |t TG Hifed] 9 H o oI g0 Wieha Gt o
37 Tft i S F FA R PEES § T
oa: |l w9e wiEd I (1, 8), (8, 1), (4, 2), (2, 4) Bl

37U 9T Hifedr 1x 8, 8 x1,4x2,2x 4%

SEEIUT3 T TH 3 x 2 3T i & Hitw, 9eh 1o aijzéli—3j|‘g’m
e Bl

4 4y
T TH 3 x 2 e, THMIA: 39 THN el 2 A{aﬂ a22]

a3 ds
1. . .
i, a,-j=5|l—3J|,i=1,2,3?r941j=1,2
1 1 5
a,=—I11-3.11=1 a.,=—I11-321==
nTy 275 >
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3.3

a21=%|2—3.1|=% a22=%|2—3.2|=2
1 1 3
=—13-3.11=0 =—13-32I=—=
a3 > 3 > >
P2
| 2
o Sl ST A=| — 2 2l
0o 2
2

METEl o Wk (Types of Matrices)

70 o=’ ¥ 'Y fafa= yaR & enegel i ufast &

(@)

(i)

(ii)

W 3ME (Column matrix)
T A, WH ATE HEal 8, a5 ST Sheel Th W9 el 1 S0 &

0

NE)
I A —| _1 |, 4x 1 %ife &1 T w9 e B =9 &9 9, A=[a,]

it mx1 -QEF
1/2

mx 1 hifE 1 W9 T8 B
Yfe 3TE (Row matrix)

T TR, Tl 371oFE Fedlidl €, A% ITH Shadt Tk Ui BT B

W%TUT@?WBz[—% J5 2 3} , Ix4 Hife 1 T dfeR Mg €1 ST

1x4

®9 Y, B=[b] Uk |xnHi & 4 78 B

it 1 xn

Tt 3MFE (Square matrix)
T Aeqe T el 1 Wen Wl s Se o §HH el €, Uh av SeqE
HEAMI B 3T: Th m x n ATE, I ML HEAM 8, A€ m = n AR U Hife
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‘1 o STE FEd | SR F fw A= S W2 1 | w3 wife H

AW W

AR 81 Pk T HA=([q],  TF mFe & o T &I

zrf%‘x't’%=[a,j]TIaF nHfEH ol e B, A erEmel (wfafean)
a,,dy, ...a  TEFE A fawtl & oeFd wed

11° 722 °*

1 -3 1
eﬂa:aﬁA:{z 4 —1|gd A % fowel & 1954 1, 4, 6 2
35 6

@iv) faemut g (Diagonal matrix)
T w1 P B=[b,), vl o7 weaw €, Ak fawwot 3 sifafe e
=1 |l SToE YA B § 1, Wh oTgE B=[b] Tl srege e

ij- mxm
2,9 b, =0, 99 %2

-1 0

I A = [4], Bz[o )

-1.1 0 O
},C{O 2 Ol,mzﬁﬁal,zwm%
0O 0 3
EERIE i
(v) 3TfI¥T 3T (Scalar matrix)
& fawvt seR, Sfiwr s7egE Fedr €, Ak THek faswut % steEd THM B
2, e, T o AR B=(b,],,, S AR FHEaw €, A
bij:O, ECEES
b,=k @i =j & kHE TR

IR,
N,
-1 0
A =[3], B:[O J, c=l0 3 o |®mn:
0 0 3

Ffe 1, 2 a1 3 o 3w Mege €l
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(vi) d@Heh Mg (Identity matrix)
s o enee, foren faehol o weft sreEe 1 e € qen i o wedt sreEe g
TR €, T HTE FEAM &1 T I H, T AR A=[a] T TEHH

1 3] i=j
w%’q&a”'_{o afg i#j

T, nHife & qEwe e i | 5N el wwd 81 5 w3 | wife v et
€, 79 38 BW %od 19 Fohe F &

1 00
10
Wéﬁfm[u,[o 1]{3 (1) ?]m:ﬁﬁl,zwﬁsmwﬁ

e T 6 afE k=1 21 @, Tk 1K e, deaHeh SIeTE Bl §, W U
T e Tl Ueh 3IEel g8 el B
(vii)) I MTHE (Zero matrix)

Tk e, YA AR AUl R 37 Heoldl €, € s8eh qeft eraaa =
B 2l

e, [0],[8 8}[8 8 g},[o,omﬂﬂ@aﬂa{g%ﬁnsﬁwﬁ

O g F&fia %3 €1 391 Hifeal, e g T Bt 2
3.3.1 adTeggt @t urar (Equality of matrices)
TR 2 SR A= [a,] T B = [b,] TR FEAn €, A
() o HHE hifeF o B 8, qe

(i) A Y TFE, B o WA 3TaFd oh THM B, 1A i d joF | AN o6
T%TQaijzbij%)f
2 3 2 3 32 2 3
it P e e P e A
qE T Bl ydiHHd €9 H, AR I MgE AFI B OH ¥, @ W =@
A =B fa@d g
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x y] [-15 0
AT |z al=|2  Je|. TWx=—15y=0,z=2,a=./6.h=3,c=2
b ¢ 3 2
x+3 z+4 2y-7 0 6 3y-2
a4 ag| -6 a-1 0 |=|-6 -3 2¢+2

b-3 =21 0 2b+4 -21 0
B Al a,b,c, x,ydd 7 TF A ST

Tl it ST o8 UHM €, 3oy ok | erad oft gHH g1 Sd Steel b
o w0 W e Frefefaa aiom g g @t

x+3=0, z+4=06, 2y -T7=3y-2
a—1=-3, 0=2c+2 b-3=2b+4,
% WA FE W EH Ww Bl § 6

a=-2,b=-T7,c=-1,x=-3,y=-5,z=2

2a+b a-2b
11 24

SR 5 AR [SC—d dc+3d

T QY AR HT FHEA HT ARSI R, TG TSl hl THM WA W EH U 2l
2 e

4 -3
=[ }‘@la’ra,b,c,amdé?mmﬁml

2a+b=4 Sc—-d=11
a-2b=-3 de +3d =24
T THRON WA FH Wa=1,h=2,c =37 d =49 Bl 2

[ wroareret 3.1

2 5 19 7
1. 3T A=[35 -2 = 12|, fau 9@ =ifsw:
V315 17

(i) 3THE i hife (i) 3TFal 1 9=

() A9 a,, a,,d,., d,,d

13> 7217 77337 T24° 23
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10.

Tfora

. AfE fhdt oo o 24 ofega ¥ df ST Gud wifear @ 82 A T 13 e

& q wwifear = gim?

. Afg fordt oege | 18 ot9Fd € ol SUh! Ta whifedl €7 A 3O 5 sreEd

gl @ gm?

. T 2X2IFE A=[a,) F TN AT e st Frefafad wer & v €

, i+ ) ) i (i+2))
W ay=""5—  (@Da=" (i) @y =——"—

Teh 3 x 4 38 I T iy forer rage frefafad ywr @ ara g 8

Lo, . .
0 aij:EI—3l+]| (i) a;=2i—]j

. fr=fafed gt @ x, y 91 2% OF A SIS

0 [4 3}:[3) z} i) |:x+y 2}_[6 2}(,,-) x:izz zz
Dilx s os] " ez o5 8™ ;

y+2z

a—-b 2a+c 3 -1 5
T | ag Tl o 13| § @b T dE AE @ I
A=[a],, T o TR T AR
(A) m<n (B) m>n (C) m=n (D) 38 ¥ =i &l

. x TNy ok gad foRA O ok fow smegel & frefafed g gEe 72

3x+7 5 0 y-2
y+1 2-3x|’|8 4

(A) x=— . y=7 (B) T T He T ?
2 -1 -2
© y=17, = (D) XS Y=
3x 3 o Y M@l 1 el Febalt e gt fent g wfafte 011 22
(A) 27 (B) 18 (C) 81 (D) 512

3.4 ISRl W HfsFATE (Operations on Matrices)
79 ITe8% U BH ogEl R $9 Hihaish %1 W Sl S8 el 1 A, fhdt oo
1 T A TON, AR 1 HThe ql Tom:
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34.1 W T T (Addition of matrices)

M ST o ®Iqe 1 TM A 991 ®F B W < hiegdi §1 Toish heael | eigeh
do AEfRAl o faw, @ o §d, I f9=-f9=1 7o o, % 1, 2 @21 3 oF o4
gl v Sl W T A Sl 1 "Een |9 e enegel gr frefua ©

N B W el
1| 80 60 1] 90 50
2| 75 65 21 70 55
31 90 85 3 75 75

T Sifee foh HIfaen Toish god af § a1 a1l ©d oF Sl i hd SEA S
Edl B 39 pel ST 3@ YRR B:
Ted o 1 : WS oh fa (80 + 90), FEfRaAl & faw (60 + 50)

T o 2 : Al o faT (75 + 70), AStHA o fAT (65 + 55)
Ted o 3 : WS ok AT (90 + 75), ASfohal o feAT (85 + 75)

80+90 60+50
e o ®U H 30 TH WhR Fohe H THA € | 75470 65455
90+75 85+75

IE 1 e, STYH A ARl 1 AR €| B6 @ & o <1 el b1 ITher,
TS SRl o T FFEl ki S | I T el SR Bl 81 59k Afafie,
& fore Sl oTreEl 1 9H Sife @1 g =T

dp Gy g3 by b, b
sﬂqw,tr&;A:{ }WZX3W%HWB:
ay 4y Ay 1Dy by by

=

ay +by aptb, an+by

BN R e B

m2x3aﬂa‘§%,a‘f%nA+B:[

Ay +by Ay +byy Ay tbyy |

Wm@f,m?fﬁﬁqﬁA=[aij]amB=[bg]a’rwa$r&,mxnaﬁ3416%'
T AT B SRl 1 ATEA, SR C=[c,], . T RAfE g 2, e
c,=a,+b, i jF A WA A F PR A T
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2 WA+ B T &It
2 3 0 %

5
IETEIT 6 A{\E I_I}HWB{Z >

Tl FifR AT B HHH HIfE 2 x 3 o1 37 €, eI Aden B w1 = gt
2, 3l

{2+J§ 14+/5 1—1] {2+v§ 145 0
A+B= =

2-2 343 0+ 0 6 %]WW%W%'

1. 39 39 90 W 9o <4 ® % A% AT B HUM Hife Ot Aege el ®

A+ B it =& 21 Serewoned A=ﬁ 3},3:& (2) ﬂ,a‘tmmﬁwﬁa

T R
2. ¥4 @A ® T oregel 1 am, THE Hif ol oegEl o gqeed § fgenem
TfHaT 1 T ST 2

3.4.2 Ueh 37cg oAl Ueh erfaor @ WU (Multiplication of a matrix by a scalar)
e UM ofifSe fop wifamn 3 A R feora Sl § weft gea ot oF SR i ST

e & (Hed 3.4.1)

A W feord thadt | S &1 gen e e oreqe o e T R

[SELD gfmar

A W feord Tt o senfed T (Saett gF) wen smfafeq 2
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1[2x80 2x60
2[2x75 2><65]
3|2x90 2x85
160 120
s@wmﬁ[lso 130]%@1“%&3@%%@3@%%%5%
180 170

T S8 e AL & UAF 1Fd Hl 2 H 0N HH | W &l 2
IE €9 H TH, fhHl T o T A1 9 o 1, Fefafead Jer 9 aiefia
F BN AR A=[a] ek 3 T AU k' Teh ARA B Al kA Toh U1 2178 ¢ T5@

it mxn

Ah Y% TFFd i AR kD oM Ik FE fehaA S 2
TR VR W, kA=kla] =[k(a)] 3 kA (i, j)dl &Fd, i qoM |

jimxn i/ mxn

65%?11%%@51%111,@”@31%

3 1 1.5
I W T, A A=|+5 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

3TTeTE T SRUT 3TE (Negative of a matrix) fh&l 3Teg8 A %1 R 38 —A
¥ &l e 1 89 —A S A= (- 1) ASR wRefd #@ g

Ireoned, uH eifee o A={_35 i

A= DA=(CD) 31 |3 -1
B B -5 x| |5 -x

Ml &1 A (Difference of matrices) a3 A = [a,], @2 B = [b,] 9 wHife
mxn @ Y T € T TTH AR A-B, TF APE D= [d,] 5ol (TN j o F

},aﬁ—AﬁwﬁF@awﬁmgﬁm%
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A % AT 4 =a, - b, 7, BRI IRAMG O T T WK H, D=A-B=A+(-1)B,
I ST A T 3T — B 1 ATHA

12 3 3 -1
mm7aﬁA=[2 3 JWB [1 0 2}%@[ 2A — B 9@ sifST

Tl B9 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 B -1 5 3
1441 6+0 2-2| |5 6 0
34.3 347@\3? &F g F ﬂ'UTSFf (Properties of matrix addition)
aﬂ@@‘fé?ahﬁaﬁmﬁw%rf@mgmaﬁ(ﬁaﬁ)ﬁwméz
() wa-fatma 99 (Commutative Law) I A =[a ], B = [b,] T Hife
mxn, a0 e €, @ A+B =B+ ATl
3qd A+B=[aij]+[ij]:[aij+bij]
= [b, + a,] (FENA 1 A FH-fafwr 21)
=] +[a])=B+A

(i) wrEerd M (Associative Law) T9H &ife m x n amal vzl ot 09 e1rez@!
A=[aij],B=[bij],C=[Cij]a'7 ft (A+B)+C=A+ (B +0)
3d (A+B)+C= ([aij] + [bu]) + [CU]
= [aij + bij] + [cij] = [(aij + bij) + cij]
=[a, + (b, + )] (i ?)
=la]+ (b, +c)l=[a]+([(b]+[ch=A+B+O
(iii) '€ﬁ1T %{ qcTeh T 3T (Existence of additive identity) 1 wifsT fh

a. | Th mxn 3E € AROTH mx n YA M6 &, @ A+0 = O+A=A
W%I@Wﬁ el o AN Wiha w1 de@HE YA S8 O R

(iv) AT o Ufden™ ot 3Tf& (The existence of additive inverse) T <ifo@
& A=[a],,, T S €, @ TF 4 3 ~A=[-q,],  T6 THK &
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fF A+ (—A)=(—A) +A= 0, 3T TFE — A, 3THE A & a7 & Faa
TfIeAIT 3T 37era BT STegE 2

3.4.4 Tk 3G & arfaor Nk &F Q'UTW?C (Properties of scalar multiplication of

a matrix)
AE A= [a,] T B = [b,] FHH FME mxn, A ST € R ka=n [ oifew 2, @
(i) k(A +B)=k A + kB, (i) k+ DA=kA+1A
@, A=[a), . B=Ib],, R k7 [ g, @
() k(A +B)=k(a]+ b))
=k [a, + b = [k (a, + b)] = [(k a)) + (k b)]
=[ka) + [k b]=kl[a] +k[b)] = kA + kB
(i) (k+0)A=(k+Dla)
=[(k+Da)=lkal+[la)=kla]+I[a]=kA+IA.

8 0 2 -2
mmsaﬁ;AzP —2],3:{4 2]6941 2A +3X = 5B fan 8t @t aegE X

3 6 -5 1
RISRCAIEL
T fen @ 2A+3X=5B

= 2A +3X -2A=5B-2A

el 2A —2A +3X =5B-2A (TegE A Ha-fafee 2)

el 0+3X=5B-2A (= 2A, S8 2A 1 91 Hfaei™ 2)
el 3X =5B-2A (0, 3T 1 THHF T)

= X:%(SB—ZA)

W | =

2 =2 8 0 10 -10 -16 0
a1 X=% 504 2 1|-2|14-=2||= 20 10 |+| -8 4
=51 36 =25 5 -6 12
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TA TE W

Y &

) e
2 75
10-16 —10+0 -6 -10 o
20-8 10+4 |=—| 12 14 |=| 4 5
25-6 5-12 31 -7 51
L 3 3
5 2 3 6
IETET0T 9 X A1 Y, 9 &It afy X+Y= 0 o T X-Y= 0 i 2
X+Y)+(X-Y > 2+ 306
(+)+(—)—090_1
8 8 8 8
X+X)+(Y-Y) = = 2X=
0 8 0 8
18 81 [4 4
X=— -
ANNE IS
5 213 6
X+Y)-(X-Y)= 4
( ) —( ) [O 9} [O _J
5-3 2-6 2 4
X-X)+(Y+Y)= = 2Y=
0 9+1 0 10

Bl

zarer 10 frafafead g ¥ x don y o AF Sl A eIt

T e ®

d

X

q

7 y-=-3

5
7 y-3

M

X

5 3

1

il

—4
2

3
1

—4
2

J-]

J-|

7 6
15 14

1

7

6
5 14

Il

|

2x 10
14 2y-6
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. [2x+3 10—4} 7 6 2x+3 6 7 6
= el =
14+1 2y-6+2 15 14 15 2y-4| |15 14

el 2x+3=7 qq 2y -4 =14 (F?)
a 2x=7-73 e 2y =18
a1 x:i qadqn y:E

2 2
A x=2 aen y=9

SETET0T 11 ] foham afhym 3R TR fie ool @9 YR & e S ST,
THA qAT ST HT Tt Hd S AT FoRaml R, fadar e STeqer 7% H, 39 YHN
et &1 et (guai ®) &1, frefafad A o B el | o fean w2

fader A1® *1 fawt (Rs H)
A A =
A [ 10,000 20,000 30,000} THfRIH
50,000 30,000 10,000 | TE=R0T f&E

3R 18 I Tkl (Rs H)
EIRE e re: < I KX

A_B:[ 5000 10,000 24,000}11:@91?

30,000 20,000 0 | TR o

(i) I TREM & Y% YR oh dad i fHder qe TR &1 Fidfed fasnt
BRI

(i) TodeR T oTUen TR H g fasn! o &l @ FifwQ)

(i) =€ S e bl el Tkl | 29% o firerar &, o1 o1 & Yo YN
aad &1 TRt W Y&® foham &1 e e @9 96 it

(i) I fRIM FT T&® THR o F6d Hi FHdeR a1 THRER | J&® TR 6
el 1 Tkl eTel IS W T 2
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ElsEenil A =0

15,000 30,000 36,000 IR
A+B= .

70,000 40,000 20,000 o= e

(i) TodeR 1 sven s o ¢ faml § w A @ W R,

E[ESE kil A EER
N po| 5000 10,000 24,000 | WA
30,000 20,000 0 T f6E

2
@ii) BT 2% = —xB=0.02xB
100

IqEAS T 87

_o.02| 5000 10,000 6000 | ™ Gl
20,000 10,000 10,000 | TEE fHe
A A =
_| 100 200 120 | TEfweH
400 200 200 | TEeRwl e

3q: HRER W8 H, YHfHYH, U YR oh d6d i faeh! W A 100,
2200, @ T120 9 W il @ AR A e, Yoish YR o =eel i fasm W
FAI: T400, T200 A1 200 19 ARG e B

3.4.5 W ol UTT (Multiplication of matrices)

T oy fop i ek i < T 81 # 2 shom a5 et S YEdeh e =l
&, Wa foh <M 1 8 Herd qe 10 HeF B YEh] i SAEvIHd €1 o <Al Th gHH
W (HEA) T FH & faw W ¥, W FeEfatad geR e
HAH - Y I5, HEM! 1 JEH - TS T50 B
3 I OH G YIS H TR OO @d HwE ST Teadn, W&
T(5x2+50x5) N, T260 1 AETARAT &, SHeh 7T i Z(8 x 5 + 50 x 10) 37efiq

T540 1 MEYIHA ¥ BH SUYH GEAT ki MegE U H 39 UHR ¥ ThS
Thd B:
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SMAYIehdl yfd 1 W (HuAE o) SMEYIeh FATYT (FUAl | )

2 5 5 5%2+5x507 [260
8 10 50 8x5+10x50| |540
oM Sy foh 3eh gRT fohdll o= g W A i W W FefafEd geR 2

FeH - T I4, Ml Bl G&Ih - Todsh 40

e, T 9 o9 g TSR R o fu oTewash SR A T(4 x 2 + 40 X 5)
=%208 A2 T(8 x 4 + 10 x 40) = T432 T
T ST gel 1 FfeiEd & ° Fefia Y ged €

SMATAHAT yfa 7 I (FUAt W) SMEvIh FAYT (Tl | )

2 5 4 4x2+40x5 ] [208
8 10 40 8x4 +10x40| |432
&4, ITYF T XA H U YA hl Th WY g Feuur g Ffatea
TR H Yohe R Tohd &

STATIHAT gfq 77 <MW (FuA W) AT YT (HUAt | )
2 5 5 4 5x2+5x50 4x2+40x5
8 10 50 40 8X5 +10x50 8x4 +10x40

260 208
:[540 432}

ST faeRvT STl o UM T T IS T B @ © T SR AT B
UM o A, AH w9l %1 S B o dfoddl i 9@ o aXeR B 1oy $Hen i
TUA%A TS (Product matrix) o STl ol U i o T, T0 A ! dfokal qen
B o Wl &l oit, el o HAMER (Element—wise) TOM i & 3R q&I9Xd 39
A 1 INTH 1A Hd 2| ST=er €9 9, g9 Megel o UH i Frefefad aE
Y g i

< ARl AT B %1 e IR gl ®, af% AW Wi i g, B e
ﬁm#wﬁﬁ%%mvﬁmﬁxx [a,) TF mx n FHE F T T R

=[b, Qaﬁnxpﬁ&aﬂaﬂa{s%laﬁaﬂa{sﬁAHWmewmxpﬁ&
maﬂa{gcgﬁm%laﬂaﬁcm(zkmmc Il S o faw g AT i o dfem
ﬁB%k&Wﬂﬁﬁ%ﬁtmwmmmwwélwsﬁ
goft U T ARSI od &1 TR I A AR,
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A=la]

b2k

ijAmxn’

B = [bjk]nxp% q AH i O la, a,..a,]7dA B &I kol 9

%,T‘W c, =

bnk

R C=1c,],,, AT B & ToMwA 2

n
_ a.b.
ai1b1k+ ai2b2k+ as b3k+ -t ainbnk_ 1221 Ul

2 7
Wéﬁfm,wﬁ;czl -2 qam D=|-1 1
0 3 4 s 4

1 -1 2
WCDWF{WFQH%HWCD=[O 3 4}

-1 I}EEFZXZ Mg & foraeh!
5 -4

Y% gfafte C &t foelt dfeaq &1 wfaftedi &t Do fovelt W9 &1 97a gfafeal o
TGS o TR oh SXER Bl 81 39 SIEl § 98 9Ri ufeher et €,
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wmdE [ o] [[20 7] _[l)(zw—l) 1)+ () 1
A= wer 1 1=
Wy ega [0 3 4] S -4 ? ?
wEAE o oo [ 2 T 3 o endy+2c4
A 12| |2 1{ (1) () + 1) (1) +2 ()
wWaheEEd (0 3 4] L5 -4 [? ?
el dfed _1 1 2_ 2 71 [13 ]
gl 99H -1 1=
WaFeema [0 3 4] LS5 -4] [0@+3:D+4(5) ?
TE dfe _1 1 2_ 2 71 13 ]
o TR -1 1=
wWaweema [0 3 4] LS -4 [17 0(M)+3()+4(-4)
{13 —2}
:CDh=
17 -13
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A_6 9WB_2 6 0
SEERUT 129 A=|, o =17 ¢ g 2 d AB 3@ St

TANCEAT 2 WY & S 3e B 1 Ul o wuM ) rqud AB Ry #1 o

[6(2)+9(7) 6(6)+9(9) 6(0)+ 9(8)}

AB=122)+3(7) 26)+3(9) 2(0)+3(8)

[12+63 36+81 0+72 75 117 72
| 4+21 12+27 0+24 125 39 24

| fomruit | afz AB wftefig & @t 7% e T # fF BA ot uftnfud @1 s

IR0 H AB URwIfid € wg BA TRt e € st BH 3 %W ® Welfh AW sheret

2 ofeat (3 uferal ) B1 af® AGeN B FEHS: mox 0 T k x [HIAT F AT

& @ AB @l BASHI € aRefud € afe ofit haet afg n=k @M /= m =N fowm

g?ﬁmﬁw%ﬁ*—ﬁﬁwﬁé%aﬁaxrqg%,a‘tABamBAﬁtrﬁqua
|

TSR oF TV hi 3TehA-Tafwear (Non-Commutativity of multiplication of matrices)

379 B9 U 39801 o g <®@W fa, afe AB qun BA URewfia of &, a1 98 emavas
T4 © f% AB = BA @

23
45
21

, @ AB @9 BA 9Id Shifsru) gumsT fo

3H1%T0T13?3I1°<A=[1 - 3}3ﬁTB=
4 25

AB # BA

Tl Fifew fF ATH 2x3 Teg8 € 31k B T 3 x 2 378 ¢, ST AB dl BA S
& Rk ® qom HET: 2 x 299N 3 x 3, Hifed o e T A Hifw

_ 23
12 3 2-846  3-10+3 0 —4
AB = 45| = -
4 2 5 - 848410 —12+10+5| |10 3
23 2-12 —4+6 6+15] [-10 2 21
1-2 3
3R BA=[45 =14-20 —8+10 12+25|=|-16 2 37

4 25
121 2-4 —-4+2 6+5 -2 =2 11
Tedar AB # BA.
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3T ST F AB e BA fa=-fi= wifeal & smege § iR gufew AB # BA
21T HE UH H= Fehal € T 4 AB e BA Ml THM ®ife & gd al §waa: o
T i g TE off T €1 T 70t See 9% frmen & fau § w® € f Al
AB @1 BA §9F e o & d 9 7Te revasw TEl ¢ f o e el

IMEATT 14 3 A:[1 O}H%ﬂ B:[O 1}%?1# ABz[O 1}
0 -1 10 -1 0

0
3Td: e A HA-Taftmeg T e B

| e Tooruit | gwent A1 o1 7€ @ foF Ao B steel o 39 welt i o for, fomes
feTu AB @21 BA URHIfd 8, AB # BA BN 380 & fag

Erﬁ‘:Az[l 0},3:[3 0},?11 AB=BA:[3 0}

3R BA = [(1) _1} 2| TI=T AB # BA R

0 2 0 4 0 8
e S for TaM ife o foshol erreggl 1 oM %a-fafee e 2|
a‘rs@maﬁa@ %W%Wﬁ?ﬁm: (Zero matrix as the product

of two non-zero matrices)

T T ® foh <1 ardfas G@et o e b ok T, AR ab=0% @ A @@l q = 0 el
b=0gr &1 féhg eTe@l o foru =g erfarda: Ter e 211 €1 39 o1 1 &H U S0
BRI <@

3
0

T IR
0 2[00 00

37 AfE I AR 1 U Teh YA T ¢ Al AGwdF & ¢ o 370 4
e SAfamd: I e o
3.4.6 W &F Nkl &F QUTW (Properties of multiplication of matrices)
SRl o UM o TUIMH! 1 BH A9 fa SR Suutd KU Seom #R ® €

1. wrgwd frem: fR=l off d= el A, Bden C & fau

(AB) C = A (BC), 5id sl Hefishur o i wey aRefyd g €

3BT 15 I A=[g _21} qef Bz[

(5)} 2 @ AB &1 9 A HIfSQ
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2. Taavur fram ; =T off 99 o=@l A, B den C o fau
(i) A (B+C)=AB +AC
(i) (A+B)C =AC + BC, 5fa ot Teftrtor o <1 uar gReqiferd e 2

3. U o AeAHeh S TS : T o T8 A% fau 99H *ife & T R
[ e 39 YR Bl 7, 6 JA=AI=A

319 TH 3TN oF G ST TUIHHT 1 FeATad HT
I 1 -1 1 3

1 3 -4
IEEOT 16 9 A=|2 0 3|,B=|0 2 wc:[z 5 J?—ﬁA(BC)
3 -1 2 -14

T (AB)C T1d shifsw 3R fe@emsn fF (AB)C = A(BC) 21

S N

(1 1 —=1][1 3 1+0+1 3+2-4 2 1
zor 98 AB=2 0 3||0 2|=[2+0-3 6+0+12|=|-1 18
13 -1 2| |-1 4] [3+0-2 9-2+8 115
(2 1 S>>, 242 440 6-2 —8+1
(AB) (C) = |-1 18 [2 0 2 J: 1436 —2+0 —-3-36 4+18
1 15 1430 2+0 3-30 —4+15
4 4 4 -7
_ |35 2 =39 22
131 2 =27 11
(13 146 2+0 3-6 —4+3
1 2 3 4
T BC = 02202 1—0+4 0+0 0-4 0+2
14 —1+8 240 3-8 4+4
(7 2 3 -1
_|4 04 2
7 =2 -11 38
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1 1 -1{|7 2 -3 -1
SHdud 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

LI, (AB) C = A (BO)
0 6 7 0 1 1 2
SEET 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 sifoWl I8 ot Tenfuq wifoq o
(A +B)C=AC + BC

0 7 8
&1 A+B=|-5 0 10
8 -6 0

[0 7 8][2 0-14+247 [10
T, (A+B)C=|-5 0 10]||-2 |=|-10+0+30 |=|20
8§ -6 0]]3 16+12+0 | |28

[0 6 7|[2 0-12+21 9
3Hoh 3fafied AC=|-6 0 8||=2 |=|-12+0+24 12

7 -8 0|3 14+16+0 30
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4 8
12 8
6 15

46 69
-6 23
46 63

0 0
10
01
0 0

-40 0
0 -40

01 11[2 0-2+3
3k ge=|l 0 2|2 |=|2+0+6|=
1 2 0]|3 2-4+0
9 1 10
ELS L AC+BC=|12|+]| 8 [=]|20
130] |2 28
T (A+B)C=AC + BC
1 2 3
SEEOT18AR A=(3 -2 1|2 df =iz fF A—23A-401=0
4 2 1
1 2 371 2 37 19
T g WMd R fF A’=AA=[3 =2 1|3 =2 1|=|1
4 2 1][4 2 1] |14
1 2 3][19 4 81 [63
ELS L AS=AA>=1[3 =2 1||l1 12 8|=|69
4 2 1[14 6 15] [92
63 46 69 1 2 3 1
3T A3—23A —40[=[69 —6 23|-23|3 -2 1|-40|0
92 46 63 4 2 1 0
[63 46 69 [-23 —-46 —-69] [-40
169 —6 23|+|-69 46 -23|+| 0
192 46 63| |-92 -46 -23 0
[63—-23-40 46-46+0 69—69+0
—169-69+0 —6+46—40 23-23+0
192-92+0  46-46+0 63-23-40
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SETET0T 19 fordt Toerm |1 e oF SR Tk ToHiaeh S 3 3194 IEIGER % TR
30 U S 9Ueh H ol Ioh W TANGd [ohdll TER Bq oA fafel gr ek Temfyq
e Tfee gem A §: JofihiA gRI, SR-SR ST def vt foraRor gRI| Wedeh Haeh o1
ok (Y H) A= oo A ° oI ©,

gfd Hueh qod
40 TA®H g
A= 100 SR
50 REIR-E

X AAMY T U H, Tk THR o G| h1 G&A 3R

ESIeaE] W U= gR

g 1000 300 3000 |1 =>X 3 og 31 X qen v vl § TSI ¢t 5 = B
3000 1000 10,000|—Y

TE T ¥R TG HifSul
T W W

40,000 + 50,000 + 250,000 |—» X
a >Y

120,000 + 100,000 +500,000

340,000 | —» X
~ 720,000 |—>Y

31d: T g AT Vel W o 1 T ohel ¥R HEW: 340,000 T & 720,000
U9 srefq Rs 3400 T Rs 7200 €l

[ wroararet 3.2 |
2 4 1 3 -2 5
1. m%ﬁmﬁAzL 2]B=[_2 5},C=[3 4},6&%@3%@%@:
(i) A+B (i) A-B (iii) 3A-C
(iv) AB (v) BA
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fa b N a b . a

@) b ol a (1)
-1 4 -6 12 7 6 -

@ [ 8 5 16|+ 8 0 5| Gv)
|2 8 5 3 2 4

3. TR Awea afefaa ST

1

2+b2

_a2 +c? a*+b?

0082 X

+
_sin2 x cos’ x} Los2 X

63

|

sinx  cos? x}

b +c? 2ab  2bc

+
} [—2ac —2ab

sin® x

sin® x

la blla -b i 202 3 4 =211 2 3
Dl allp o] ™ X W1y 32 31
2 3 4][1 -3 5 (21
. 1 01
(iv) |3 4 5/|0 2 4 (v)32121
4 5 6]|3 0 5 -11
_ 2 -3
i) 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)qen
1 -1 1 2 0 3 1 -2 3

(B — C) 9Rehfera ifsra| Y & Feartad shiteie fh A+ (B-C)=(A+B)-C.

2,3 23

3 3 55

1 2 4 1 2 4
A== Z Z|3m B=|- = =
L 3 3 3 5 55
752 762

3 3 5 5 5]
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10.

11.

12.

. Xasannaﬁﬁmtrﬁ:Y:[ qqr 2X +Y =

. X @l y I HISC AR 2[1 3}+_y O}ZF 6]

Tfora

. ,cose{ cos0 sine]‘_sine{sine —cose}

—sin® cos0 cos0 sin©

. X T Y 9@ ke At

) 7 0 30
o xev=|] ofmmx vo[)
25 0 3

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

3 2] 1 0
1 4] -3 2

o x||1 2| [1 8]
TSA HHIRIUT Wl x, y, z g1 ¢ ok TC A HiWL AR

N R

af% xi}yh}:[?} 2@ xqU y WE T B

o 3] © yH o H 4 x+y}%?ﬁx,y,z?rsmwé5m=ﬁ'aﬁam

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

EAIEL

13.

14.

cosx —-sinx O
% F(x)=|sinx cosx 0|2 d fag FT & F(x) F(y) = F(x + y)
0 0 1

NETIE
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16.

17.

18.

19.

20.

A 65

1 2 3(-1 1 O -1 1 Of|1 2 3
@ (0 1 Off0 -1 1(#] 0-1 1|0 1 O
1 1 0|2 3 4 2 3 4|1 1 0O
2 0 1
g A=[2 1 3|2 d A2—5A+ 6l 1 HH @ HISU
1 -1 0
1 0 2
e A=|0 2 1|7 d fag #IT & A3 6A2+7TA+2[=0
2 0 3
3 - 1 0 .
Ifg A= 4 wn:o | TS A2=kA - 21 % @ kG hifeq)
0 -tan<
I A= 2 A 1S 2 1 T qe@dh 378 2| di fag wifsg
tang 0
2
cosO. —sino
ﬁI+A:(I—A)[. }
S1n o0 cos

forell =aTIR @9 o T 30,000 F9AT HT R © G fa-fae wehR ok et
¥ fafem 1 81 YoM °iE R 5% it qen fgdta 9 | 7% ot = g
21 B1 STeE UM o WA gR1 g8 Freffia i fam 30,000 w9l % R
T YR o Sel | o9 & & fore fra yenr s fSee =R 99 %1 o g
ElIEERIS]

(a) Rs1800 B  (b)Rs2000 Bl

fehddl Tohel 1 JEdehl 1 ST | 10 ToiA 1@ o=, 8 3ot ifer o= qen
10 TS S7ef9ITe o1 G&deh €1 3 GEdoh! o1 foshd o SH9T: Rs 80, Rs 60 a1
Rs 40 9fd Jeaeh €1 e SSmivE o Wi gRI A shifee o geft qeeht o6
I W M HI Fo R AT g g

A ST fF X, Y, Z, WA PHHRI: 2xn, 3 x k, 2 X p, nx 371 p x k, HIfAl
o omege &1 e U 9w "eem 21 den 22 # W S i
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21. PY + WY & uRefod 89 & falQ n, k qeM p W o1 gfasy gmm?

(A) k=3,p=n (B) k@@= & ,p=2
(C) p&= 8, k=3 (D) k=2,p=3
22. AR p=p,d AE TX - 5ZH Hife 2l
(A) px2 (B) 2xn (C) nx3 (D) pxn

3.5. 3egg @ URad (Transpose of a Matrix)

79 =% | e fordl omege o uftad qen oo foeiv YR o ereel, S8 gafid
3R (Symmetric Matrix ) er fosd @fiq eTgg (Skew Symmetric Matrix) &
IR H S

TR 3 AR A=[q,] TF mxnFe F A T A AFT Hfrei qon Wi H1 wER
fafma (Interchange) % ¥ U BF ATel 3T A &7 IREd (Transpose) el
21 e A% Uiad &l A’ (A AT) § Frefid w5 €1 TR = ), A

A= [aij]mxn’ ?ﬁ A’ v [aji]nxmml ng’ -q-ﬁ:
j_ 5 3430
31| ®|A@A= _
0 __1 5 2x3

5 3x2

anw;ﬁ o Ufiead o TJTSIT? (Properties of transpose of matrices)
319 &Y Tl o o IR oTegg oh Fefatad qoremt i fo 3qufa fiu = &
£ ST TeATO SUgSR SR gRI fRAl ST WeRdl €1 SUFE hife o fehedl STegel
Ada B fau

i AY=A (i) (KAY =kA’ (aﬁkaﬁé A= %I)

(i) (A+B) =A" +B’ (iv) (AB)Y =B" A’

2 -1 2
mzoa&;A:B f (ﬂmﬂB:[l ) Ja‘fﬁt:rf%f@ﬁaﬁwﬁlﬂ

EAISLE
i A" =A (i) (A+B)Y =A" +B’

(i) (kBY = kB’ , &l k 18 3T 71
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Fy|
() =&l
NG i A
R SR ) IR BV Y IO i R SRS BN
4 2 0 2 0
2 0
s A=A
(i) =&l
2 -1 2 -
4 2 0 1 24 5 4 4
s L
TS (A+BY =|+3-1 4
4 4
(3 4 21
- N | V32| B=-1 2
(20 2 4
5.
3qus A +B =|3-14
4 4
&d: (A+B)Y = A" +B’
(iii) =TT
B oog?2 Tl 2] 2%k k2
12 4] |k 2k 4k
2%k k (21
GE| (kBY =|—k 2k |=k|-1 2 |=kB’
2k 4k 2 4
a1 (kBY =iB
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)
SEET 219 A=| 4 |,B=[I 3 —6] & @ HeNA FITY (ABY =B’ A" ©I
5
T TR
o
A-| 4|-B=[l 3 -6]
_5_
=) 2 -6 12
FHfeTy AB = [1 3 -6]= 12 -24
5| 5 15 =30
2 4 5
37d: (ABY =|—-6 12 15
12 24 30
a1 AN=[245],B=| 3
-6
1 2 4 5
Tafere BA=| 3|[2 4 5]=|-6 12 15|=(ABY
-6 12 24 -30
TS (ABY =BA

3.6 gufia aon fauw wufad saE (Symmetric and Skew Symmetric
Matrices)

TR 4 T o SR A = [a,] FAHT FEA § A A = A Sl 9% T HE
" % T[] = [a,] I

o223
I F A, A=| 2 —1.5 -1 | Th TEMHEA TR €, FifH A =A
3 -1 1
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TR 5 T A ST A =[] T TAHT SITE FEAT €, AA” = - A, 0
i T ok T IS HAl o T 0, = -, 7 o9, AR T =, q a,=—a, T
3d: 2a,=0qa, =0FH& i o

ST 31 IE gaT Tk fonelt fow wwfha ofregg oF faervi o @+t s/o@@ = e

0 e f
HERGUCE = B:{_e 0 g]@ﬁmwﬁqﬁw%,wﬁﬁ =_BTI

-f -8 0
319, 9 HafHa den fawm wufaa oTegel o o Tt wt fag

THe | SRt sTagal arel fRet ot oegE Ak faT A+ A’ Ue TEHd oegE e
A-A" T foug gafq oege & 2
SUUTT AA SifST fof B=A+A" a9

B = (A+A’Y
= A +(A") (HFA+B)Y =(A" +B")
= A" +A (Hf®H A ) =A)
= A+A" (FFBA+B=B+A)
=B
THfery B= A+A’ TH GHMA Mo 21
9 A oo o C= A-A’
C=(A-A")Y =A"—=(A"Y (@)
=A —-A (FD)
= (A-A")=-C
37 C= A-A’ & faum gufi@ emege 21

vo 2 fordt ot Treg ot U WG e Uk fawn wufHa STl oF AT o &Y
T = foren S Sl B

Suufe uM fife fF A T o eregg B ew fora gand € fR

A—l

—E(A+A')+%(A—A')
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T | g BH T € TR (A+A”) T HHiHd ST 91 (A— A’ ) T o gEfia
aegE 21 it et off etefe Ash foIT (kA) =kA’ el 21 398 ek fsherar € 6

%(A+A’)WWHW%(A—A')WWWW%| 37 ot =t s ol
s GG 9o Tk faTe gefid ool o ArThdl o &9 H o R S Tk 2

SETET0T 22 TR B:{_1 3 4

2 2 -4

1 -2 -3

M o ANTHA o &9 H e HIQ

2
T FRIB = {—2
-4

H it feh

oY g 9F ey

-1 1
3 2
4 -3

| e
P=_(B+B)=_|-3 6

-3 2 -6
, 33
2 2
P=|2 3 1|=p
2
23
L 2 _
1 ,
P:E(B+B)qaﬁwﬁqﬁaﬂa{é%|
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a7l

o L 3
2 3
-1
el Q=70—3:—Q
23
L 2 J
1 ,
31 :E(B—B)qaﬁ%mnwﬁqﬁaﬂa{é%l
, 3 3y 2B
32 2 12 2 o 4
SiE| P+Q=_?3 L+l 0 3|=|-1 3 4|=B
1 -2 3
S0 3123 0
2 12

31 TS B U GHG egg a0 U faud 99fHa sege o arThd oh €9 |
EESRERIRIRIN

| gt (3.3 |
1. frfafed sTegel o ¥ g&® &1 9iad 9 St
i - -1 5 6
M |3 (i) [2 3} (i) V3 5 6
_1 2 3 -1
-1 2 3 -4 1 -5
2. AR A= 5 7 9|dm B=| 1 2 0% d gowfuq wifsw fw
2 1 1 3 1
() (A+B) =A" +B’ (i) (A-BY =A" -B’
34 -1 21
3. afg A’=|-1 2| dem B:[l 5 J%‘a‘lwﬁaﬁmﬁ
0 1
() (A+B) =A" +B’ (i) (A-BY =A’ -B’
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4. szq‘A':[_l ﬂ el B=[_11 2}%??[(A+2B)’§Iﬁﬁﬁ'ql
5. AT B 3Meggl o fau genfad wifse f (AB) =B’ A", W&l
1 0
() A=-4 |,B=[-1 2 1] @) A=|1|,B=[1 5 7]
3 2
6. (hama=| =% Sina}%ﬁaﬁwﬁqﬁﬁmﬁ A A=I
_—SlIl(X. COos
(ﬁ)aﬁ;A{sma Cf)sa}ﬁa’rwﬁqaﬁmﬁA’A:I
—COoSO SIno
1 -15
7. () fog =ifs fw oo A=|-1 2 1| % THfHd 31k
5 13
0 1 -1
(i) fag FIfC fF emo® A=|-1 0 1 | fomm wmfimm s 2
1 -1 0
8. WA{é ﬂé?mwrﬁaﬁﬁqﬁ

(i) (A+A’) T GHHA TeE 21
(i) (A—A’) T foum gufa e 2

0O a b
9. I A=|-a 0 ¢
-b — 0

10. frfafed sTegel 1 Tw Said STfe a1 T fous §afid o8 o arhd
% ®Y Y HHd hifoIq:

6 2 2
b 20 i) -2 3 -1
W1, 4 (i)

2 -1 3
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i) |-2 -2 1 ) | 5

-4 -5 2

e W@ 11 94 12 ¥ FE S| g
11. = Aol B GHM whife o T g€ & o AB - BATH

(A) T wmfia emegg @ (B) wHfHd #7e 2

(C) I T B (D) TETF TE &
12. =af A:{C,OSO‘ _Sina}asmA+A’ — 1, ot AE ®

S1n o cos

A = B) =

(A) 6 (B) 3

C b =

©) n (D) >
3.7 kAUt 3TE (Invertible Matrices)

73

TR 69 A, IS m, 1, Tk o Mg © 3R 9 Tk 1= o e o sifide
79 YHR 8, fF AB=BA =Ll B & 38 A hH AJ¢ ®ed & 3R 74

A-'gR frefia e €)1 TE <9 ¥ STegE A SgRHuig el B

SN, 7 ofifey fom A= ? Z}HmB:[?_Z}a‘faﬂa@%

2 3] 2 -3
= AB=\1 ol 2

_[4-3 —6+6] [1 0 L
C|2-2 -3+4] |0 1]

1 0

e & BA = }=I%| 3d: B 3T, Al b 2l

01
TR R H, B= A" G A I8 B, %1 Fchd §, 3N1Uiq A=B"
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1. forelt SRR (Rectangular) ST 1 kW STSTE &l Bidl €, FFifeh U
AB @1 BA o IR e iR TaM g & foe, o7 eiferd & f& Aden B
TuH Fife o o e &

2. A B, eI A chH €, dl A, 3IE B %1 =gchd il 2

U 3 [hH S i At (Uniqueness of inverse)] fet a7 g 1 eahn
e, Ak SHHT A 2 d safgda e 2

Suufe A AT 6 A = [0, FIfe m %1, ©F ot oo 31 f v @, d@ v e
B d C 398 A% 3 chd 38 &1 o1d & @i fF B=C3
ifsh 3MeqE A %1 Ik B ®

aFa: AB=BA =1 . (D
Hifeh STeq8 A 1 ehy C off € e

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

UT 43 AT B HH Sife o FoRAUIE e & @ (AB)'=B1A"
IUUT Toh kAT S8 i IRA §
(AB) (AB)! =1

R A” (AB) (AB)' = Al (A& T UE ¥ TEUH FH W)
R (A'A) B (AB)! = A"(A' [=A"!, TN ST TUF TEd B )
R IB (AB)" = A"
R B (AB)! = A"
R B B (AB)' =B A"!
a 1 (AB)' =B A"
37 (AB)! =B A"
1. 38 ATA B U& S o oA 811 had A
(A) AB = BA (B) AB=BA =0
(C) AB=0,BA=1 (D) AB=BA =1
fafarer 3grgvor

SETETUT23 ARA T B 90H Hife & Fafid e & i <y foh AB wafbd €, =i
3R et A A de1 B wAfEHE 8, 31eiq AB = BA €I
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Tl T € for Aden B <A wmiid oo €, 39feit A’ = Al B’ =B R
e st o AB wHfid @ df (AB) = AB

g (ABY =B’ A’ =BA (F)

1 BA=AB

faetma:, 9k AB = BA® d &d fag &4t f AB wuf@ 21

37 (ABY =BA
=B A (HFifh Adel BEAMHA B )
=AB

1d: AB Hufid 2|

os]

TEET0T 24 W AfeT T Az{i _ﬂ,

D d wifsie ff CD - AB = O =l

& FiTE A, B, C 9l ®IfE 2, % ol o8 & 3N CD - AB well-sifq qRefi 2,
3T D Sife 2 &1 Th ol 3T A1 =BT

o iy foR D=[a ﬂ%lﬂﬁCD—AB:o@m%ﬁm%ﬁ

Cc
(2 5l[a b] [2 -1][5 2 o
13 8]le 4] |3 4]|7 4|
- [2a+5¢ 2b+5d| [3 0] [0 0
(3a+8c 3b+8d| |43 22] |0 0

[2a+5c-3  2b+5d | [0 0
|3a+8c—43 3b+84-22| |0 O

MRl 1 GHHA § BH frefafed gHiwr 9w g g

Lol o

Bl

2a+5¢-3=0 .. (1)
3a+8c-43=0 .. (2)
2b+5d=0 .. (3
qe 3b+84-22=0 . (@
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(1) T (2), F TA FE W a=—191, c =77 9= Bl 2
(3)TAT (4), F A FH W b=— 110, d =44 9 21 2

a b] [-191 -110
3Ad: D= =
c d 77 44
37T 3 T fafaer gy-macit

1. aRA TN B 9afHd oo € i fg SIS 7 AB - BA U fomm wufia 1o #
2. fag +ifST fF o1ee B’ AB @AfHd s1een foww wufia @ 4k A gafia svern
o wHfa 2

0 2y z
3. x,y, @ 7% AE &I TG RINC, AR ST Az{x y —z]ﬂﬁw
X -y z

A’ A =11 HJ HTd B

1 2 0]fo
4. x% fp@ o & fow [I 2 1]{2 0 1”2]:0%?
10 2]|«x

5. 3k A:[

o Hﬁa’rmﬁmﬁzxz—mwho%n

1 0 2
1

6. A [x -5 1]{0 2 Hzt
2 0 3|1

7. Wk Tmiar i YR Y U x, y, A1 2 1 IcAEA Hidl € TS 1 9 & S
¥ fosha wtar 21 agget 1 e ot = gfea (Fefefqa) 2:

0% T xF T T FIT

ELSIE EILICE]
I 10,000 2,000 18,000
II 6,000 20,000 8,000

(a) AR x, y @A z 1 Y&h ThTs T fashd Tod HAI’: Rs 2.50, Rs 1.50 e
Rs 1.00 ® d Yo% IR & et 379 (Revenue ) , STTeTE SISO 1 Geral
T Jd Hifs)
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a7

(b) I ITdF dH ¥ I YA 3 i @rd (Cost) HAI;: Rs 2.00,
Rs 1.00 @2 99 50 & el o9 (Gross profit) I HIfSTl

12 3] [-7 -8 —9
aefe X W ki, Al X, o 15,y 6}%

frfafed gl § @& 3w g

9.

10.

11.

® 6 66 0 0 o

*

¢ o

o
HRA:[Y
(A) 1+02+By=0 B) 1-02+By=0
©C) 1-02-By=0 D) 1+a2-PBy=0
I Uk STee WHTEA qen favm wufha <9 € @

(A) ATH okl amege 21 (B) ATH I T8 T

(C) AT oif 3T7e B (D) T ¥ *Ig T

If% AT o 3T 30 FFR T o A2=A, a1l 1+ AP —7 AR 2:
(A) A (B) 1-A ©) 1 (D) 3A

_ﬁa}sﬂméﬁ A=,

qrTIT
I, el a1 GEAS F1 Th SAFAHR Ho- T 2
mmﬁmnﬁﬁaﬁw@mxnaﬁﬁwwm%l
[a,),., T W9 AR 2
[a,],, TF W ST T
@mxnﬂ@{g@ﬁw%,ﬁ m=ngl
A=[a),, T foF0 o 2, M q,=0, 9 i#j
A=lay), T 3 TR B, WM 0, =0, 99 i#j,a,=k (kTF TR 3),
W& i =)
A=lal, .,
i#j®
ot 1 e (A1 fiaa onege) & |eft eremd g B R
A=[a]=[b,] =B () ATeN BEWAH I 3 & T (i) i 92N j o THLA
e W % ol a, = b, @I

Th TEHF ST §, AR q,= 154 i=j70 g =054
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L B 2 B JER 2N 2N 2% 2BR 2R JER JER 2R 2NN 2

*

*

Tfora

kA = klay, .,
—A=(DA
A-B=A+(1)B

A+B=B+A

(A+B)+C=A+(B+C), V& A, BT CIIH Fif & T T

k(A + B) = kA + kB, STel AT B M *ife & g8 & qMNk Tk TR 2|
(k+1)A=KA + A, 5 kT [ SR T )

AR A=[a], FNB=[b] WTAB=C=[c,], .5l c,=) a,b;?l
(i A(BC)=(AB)C, (i) A(B+C)=AB+AC, (i) (A+B)CEAC+BC
aAA=[q],, TA ATAT=[a],

(i) (A"Y =A (i) (kA)Y =kA’ (iii) (A+B) =A" +B’ (iv) (AB) =B’ A’
fE A’ =AR @ A Tk GHMHA 38 T

% A’ =—A A ATH faum gufaq e R

forelt ot e 1 Uk Hufa SR s fawn TAfd eTegel o AR % €9
¥ frefa fohan <1 genar 21

Ifg Aden B of 3ege €, 39 YR & AB=BA =1, 7l 3178 A 1 FhH
e B 7, 8 A1 gR1 f&fia itd € oI 3T=ge B %1 ohd A 2|

o1l A8 1 kA A8, A SHAT ik 7, sifgdta & 21

= [k(a,)]

mXn

J

> —
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