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3ATHE (Matrices)

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

3.1 ¥fiawt (Introduction)

o w1 fafay wmRaet § oT=gE oF WM 1 SEvHedl USdl ©1 g, MW ok
Talifuss wifemet @Al § @ ww {1 o= defi-ordt fafusl S e o @ it
TIEF AR HE 1 BT B3 dh T H <1 ¢ ek THIHN o e &l g w
& foau dfara qen wa fafudl o & o6 gae o IRy S i Hehe
1 TIeTE g1 STl 1 e @sh THE0T & e & o &I Yehe FH &
fore € = v o S @, @ifg STeget i SwEfT 38 vE 9 W sifus 71 oTee
Hohad qel Hishasl w1 AN Al HHX o AU soRIR Sesfie g
(Electronic Spreadsheet Programmes) & a1 STrar @, TSt WaiT, sher: afors qe
foam o fafe= &= o e 2, 9, owie (Budgeting), fosha sfgdsm (Saes
Projection), @Td 3Tshei (Cost Estimation), fhdt T o6 aftumi =1 favero senfs|
7ok Afdfiaa s wifass Gieard S emae (Magnification), 59 (Rotation) @
foRdT Twaa g TeRiA (Reflection) = 3@l g TR €1 & F&fa foran s wehar
g1 eregEl @1 YA TedAfEsi (Cryptography) ® «ft el ®1 3@ Tiurd
EE H YA A had fauE w1 & o wmREnet q@ Hid §, Ifug sHer W
AT, StedeTE, eMefeh A den Sireifrer yeier ® ot fepan S 21

T ™ H TR qN g disrTiord (Matrix algebra) & smemeq fagidl o
ST BT, BH SRt ol

3.2 g (Matrix)

M T & &0 T8 Yo =9 S 9ed € fh o1 o U 15 IR 1 5 e
[15] &9 ®, 39 TH o WY K I Gehd 8, T [ | o 3fR faafaa den qen o u™
ettt w1 Fe 71 99 A% 76 9% e w € TR T % U™ 15 YREeRTT 99 6
o &, 9 39 T4 [15 6] WhR 9§, 38 U o WY oo Y Fehd € T [] R 3
1 gorm Yfafte e o urw St YRl #t ge, sefw fgde ufafte aan o o wemi
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w1 Fe T 31 3T WA i foF g9 e qen sueh < fus Wi qen fane o
UG T giesrrstl qon swoml w1 frefafad geE # oe S aed §:

T o I 15 gfedeRTd qen 6 Fed &,
hifsEn o I 10 gfeehTd e 2 %o €,
oo & 13 gfedeRTd qen 5hed &,
319 39 B9 9RfUe &9 § frefafed yer 9 srafiad w1 9 o
gient wHe
T 15 6
i 10 2
e 13 5
9 fAfafeEd @1 ¥ =9 # 96d o
15 6 |<+— TEc dfem
10 2 |+ o dfw
13 5 | «— dgh ofeq
t t
TR W T
1o
e ST =
RIESED) 15 10 13
Fe 6 2 5
o Frefafe €1 9 =99+ 96d ©
15 10 13 | +— geett dfe
6 2 5 | «— g df
t t t

TEel WH  gE W9 A0 WY
gl WehR 1 oo W HW W9 1 wfaftedl suer: T, wifsEn qen faae o
I GRSt Y H& Yehe il € IR fgdta W w1 wfaftedt suer: qeOn, wifar don
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fgu o G werdl H G@ Yehe FA &1 3 YRR, TEH YRR I e § gy
oferd w1 fafteal A e, wifsEn qeon faed & e qRentell w1 §e qehe
21 fedia dfer =t wfafteal swer: T, wifsEn e faee & a9 SHeml %1 e T
T B1 STYHR FehR 1 ST 1 YT 1 SMeIE hed &1 A= ®9 9 eH e
i fefafiEad g 9 aRefiE & 2
TSI 1 e WA A1 HelHl sh1 Ueh SAPIR s -Tawrd &1 39 Tensi a1 et
H1 AR & FFd el gfafedl wed F

e h A ST JoHTEA oF 5 (Capital) 1&RT SR =75 i 1 3Tel o 5o
I TefefEd ©:

1
) 5 2+1 3 —E " , 3
=l 0o J5|,B=/35 -1 2| C= X
5 COSX sinx+2 tanx

ST 3TN A et W@l ege +1 dfEt (Rows) @R Sed @l oege %
w9 (Columns) Feard €1 38 WhR A ¥ 3 dferral qen 2 &9 € iR B o 3 wferai aen
3 WY sl C | 2 ufeal 9o 3 WY 2
3.2.1 3Tegg @i @ife (Order of a matrix)
mufREl dam n & 9l fRE sTgE &1 mx nahife (order) 1 STgE L@l haa
Mx N 3TE Fed ¢ | 3TqUd el o U 30 o T | A, T 3 x 2 317,
BTH 3x337egE q9 C, TH 2 x 33748 &1 W 3@d & fof A § 3x2=6399 ¢
3R BAem CH Hu: 9 Tl 6 TS &l

aH:, TRl mx n 3ege w1 fefefEa e R we- T g 2:

amZ am}”’ am'". a

o A=[a],,,lsi<smi<j<n¥l i, je N
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39 YR jdl dfekd o 3t g

a,,... a, %l

TH: g, id Wi SR [ W9 T S AT ST B g1 EH W A H (i, )

Foga ot HE Tohd 21 fFH mx n e § FeFEl |1 FEn m e 2

o] 0 o

1 &9 fREl mx n&ife o ST FI Fhe F o foIe, Wehd A=[a]  FT T
FH4

2. T9 hdd UY oMegEl W faeR &, e etaga ardfas et @ sfere
ATt AH 1 TE9 FHA a1 e &

B9 Ts §HAA o fRdl 63 (x, y) 1 T T8 (W9 1en ufed) R Tohe &L

L e, a, ¥ WafF 3 W9 F FPEa, a,,

T B, o9 {ﬂ (312rel [, y])¥, Se@ond, fag P(0, 1), 3egg f&um o P:[ﬂ 70
[0 1] gRT Wehe fepan ST weha 21

I S foF 59 TR &1 Tt o< ash eehfa o wiel 1 Tk e o &9
¥ fo@ "hd 71 ST o T Tk wgds ABCD R fa=r #ifs, fmer wid s
A (1,0),B (3,2),C (1, 3),d D (-1, 2) €l

379, =" ABCD e[ &9 | fefafed yr o frefud fHan s g 2:

AB CD All1 O
13 1-1 B3 2

X = gl Y =
02 3 2, Cl1 3
Dl-1 2

4x2
3Tq: STl 1 YA fohell THaer | feerd St strepfaa o il ol F&fid
& o foran s gehdn B
3T 379 &9 FS 336N W =R &3

SareTor 1A el | 1 qen 11§ gew den afeen wfdal @ gefuq frefafaa gem
R faER Hifs;



gy HHt wfge st
| 30 25
I 25 31
1l 27 26

ST g1 Hi T 3x 2 37E | Frefud #ifvw ol o ok g we Sl
yfafte s gehe wLdt €2

Tl USH G H 3% 2 M o ®9 W FreAfafed vR § fFrefud fean s g 2:

30 25
A=]25 31
27 26

drerdt fer oIR S w9 w6 yfafe headt-11| wRaEn o Afeet sEwdet s gen
Wehe Yl B
SareTur 2 A fordt onege ® 8 oaFa €, sl Hud wifedl 9 @ Gehdl €2
Tl & 9 ® fop, 9k et omege 1 #ife mx n® df 398 mn 3feFd B €1 erauE
8 3Tl aTel fohell eTegE oF Wt Wyg wifeal 9d o foru &n wihd gemet o
37 qeft i gl i 6 T TS AR 8 R
ad: qeft w9a wfvd T (1, 8), (8, 1), (4, 2), (2, 4) B
SITE T FHifedl 1x8,8x1,4%2,2x 4%

IEEI0T 3 THh UM 3 x 2 3HE i & Hitwe, 9o /o=@ a,.j=%|i—3j|‘s'r€r
T €

a1 &
T TH 3x 2 3E, THAMIG: 30 TR &1 8: A=|ay ay
33 A
1. ... .
&, a,-,-=§|l—31|,|=1,2,3am1=1,2
1 1 5
=Z|1-3.1]=1 ==|1-32|=>
a1 2| | & 2| | 5
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1 1 1
==|2-31|== a,==|2-32|=2
1 1 3
==|3-3.1|=0 =—[3-32]=-
1 2
2
1
o S g A=| o 2|
o 3
2

3.3 Il o W (Types of Matrices)
39 IT=o] U BH faf= YR & 3@l i qia=l w|
(i) W 3=gg (Column matrix)
T TR, W MG HEa ¢, A ST hadl U W &Il 2| SIE o

0

V3
faw A —| _1 |, 4x 15 %1 0% wW = & =% w99, A=[a],., T

1/2

mx 1% 1 W9 78 2
(i) dfer sTTE (Row matrix)
T e, T e Heoldl €, AK ST hddl Tk dfed et 2l

Wéﬂ%ﬂzsz{—% J5 2 3} | 1x4 e 1 TH fem e 71 ATH

1x4

¥ B=[b],,, T 1xnFife 1 4 A=F &I

(i) = MEE (Square matrix)
T e Tored el i WE Wl i GE % GHH el 8, T a7 g8
FHEAI &1 3Td: Th mx n g, T e Feeldl ¢, A m=n iR 39 Hife
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3 -1 0
‘n'aﬂaﬁwa{ga%ﬁ%lmésmA=g 32 1 |uw 3 e H ot
4 3 -1

ATE ¢ Tk ¥9 HA=[a]  TH mFfe F W AR 2

‘ilﬁA=[61,j]Q7=F nHife w o R B, d@ TeEel (wfafean)
a,a, ..,a % e A® fawl & ofeFd wed T

1 -3 1
2 4 -1|2d A fawmel & o999 1, 4, 6 B
3 5 6

31d: afg A=

(iv) faeul smegg (Diagonal matrix)
TF o SogE B=[by] . Al siegE FEem €, A fawot & siffer ek
1=l ST T B ¢ 1iq, T oo B=[b] o oo weem
2, Afe b, =0, ¥ i # &l

-11 0 O

-1 0

3<I%I”l‘ﬁA=[4],B=[o 2},0—[ 0o 2 Ol,m:aﬁﬁl,zam3$
0 O 3

faemot stee 2
(v) o1fasr =g (Scalar matrix)
T kvl eTeTR, Sfew STegE el €, AfE $9eh fawvl & eraEe guH wd
€, e, wF @ =R B=[b],,, W AR FHeaw €, AR
b, =0, SHi %]
b, =k i =] el kFE TR &I
IR,

. [-10
w02 %)

J3 0 o
cC=|0 3 0
0 0

3

ShHRI:

Hife 1, 2 de 3 & fwr eee €
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(vi) a@Ueh 3MFg (ldentity matrix)
T it e, foren faut & Teft stea 1 B § 9o 9 o= gl steEe v
e €, T STTE Fedl & T wRl §, 6 e A=[a],, TH TwHH
1 AR =
- i # ]
T, nSIfe & qeEws STE 1 | 5N Fefud e €1 5 w1 ¥ wife T g
€, 7@ T T e | ¥ e F 2

1 00
101010 :
s o e (1, g 4| 0o 1 FH: R 1, 279 3% TEHH A T
o G 6 afs k=12 1, T i o1ege, doaHe SIegg Bl ©, W Yol
e A8 Twedal Ueh 319l o8 el 2
(vii) IT ATHE (Zero matrix)

Th g, YA AR AUl o 378 Healdl ¢, A% 38 it 31ed I
T 2

00 .
SHETUICH [o],[0 ng g g],[o,O]wﬁanrwa{a%lgﬂvﬁwaﬁ

O g1 frefyd @ €1 3! Hifedl, g3 grr T et 2
3.3.1 amreggl @t @arHar (Equality of matrices)
a2 31 SR A=[a] @M B = [b] WH wead €, A
() o TuH Hifeat & 2 e, qen
(i) A IF T99E, BoF WG 31999 oF WM B, AU i qe0 | oF et "El o6
foe &, = b, =
2 3 2 3 .13 2 2 3
SETE & feu, [0 JWT[O Jwaﬂs{s'%ﬁﬁ[o Jﬂm[o JW
g TE €| Uit ®9 H, AR I e A TN B WM ¥, A ©H oW
A =B foad 2
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"]

X+3 z+4 2y-7 0 6 3y-2
IEEUT 4| -6 a-1 0 |=|-6 -3 2c+2

,d x=-15,y=0,z=2,a= ,/6,b=3,c=2

-15 0
]_|:2 \/6

3 2

O N X
0 9 <

b-3 -21 0 2b+4 -21 0
gl a, b, c x yden zeh AF AG Hifeal

o it ST MeIE UM €, THfeIY ok Hid erad ot gHH g1 Gd Stedet
o & W e frefetea aioms we g 8:

X+3=0, Z+4=06, 2y—7=3y-2
a-1=-3, 0=2c+2 b-3=2b+4,
TR WA FE W EH U 72 2 TR

a=—-2,b=-7,c=-1,x=-3,y=-5,z=2

2a+b a-2b
SRS A oy 404 3d

T T SRl St UMl 1 IR R, TG TS ! THH WH W TH W el
g

4 -3
2[11 24}?[ ql a, b, c,dA doF AF JA HifeQ|

2a+b=4 5c—-d=1
a-2b=-3 Ac+3d=24
T RN & WA Wa=1,b=2, c=3dud =49 Bl

| wwareret 3.1

2 5 19 _7

| weE A=[35 -2 g 12|, % forw 9@ i

J3 1 -5 17
(i) Y I i (il) SFerFal w1 HEen
(i) oS &, a,), &, &, a,
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2. AfE fordt oege o 24 379Fd € A s Gora it @ €2 A 39 13 sreEd
gl sifedr s =i
3. AfE frdlt oegE | 18 o19@d € qf sheh! G9a wifedl & €7 9k 3 5 sreEd
B dl 4 Brm?
4. TH 2% 23R A=[a] I T Fife fowds seeE frefafad w9 ved €
. i+ j)° N i i +2j)3
O &=t a=s ) a =)

5. T 3x 4 3MHg i T HifaT ffdeh sage ffafad goR & W g 2

1, . . o
0) 8#,-=§I—31+J| (i) a=2—]j
6. Trefafea afteol ¥ x, yden zeh O AG Hiferd:

_ [4 3}_[y z} _[x+y 2] [6 2] x;z;z_z
M x 5| |1 5 () [5+z xy}_[S 8}0”) - 7

Y+2

a-b 2a+c -1 5
7. wﬂwm[ }{ }ﬁa,b,cﬂ%d%trﬁaﬁaﬂml

2a-b 3c+d 0 13
8. A=[a],,, F @1 =F ¢ AR

(A) m<n (B) m>n (C) m=n (D) 3 ¥ &E &l
9. xAAMy e Y o I & fau eegel o fr=fafea g gam €2

3x+7 5 0 y-2

[y+1 2—3x} ’[8 4 }

() x=— , y=T7 (B) =M A W9a T §
-2 -1 -2
©y=7 ., == (D) x=— . y=—3.
10. 3x3%hIfe o UH Mgl #1 ot fera G ghft fmant yoiss gfafe 01122
(A) 27 (B) 18 (©) 81 (D) 512

34 3413&;@ W GiwAd (Operations on Matrices)
T 3TT=8] U BY AogEl W F9 Wieharst 1 Wgd ST S8 gl %1 A, fhdt et
1 Tk A F IO, SSEI 1 Adhad a2l ToM:
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34.1 3mmeggl @ FT (Addition of matrices)

M wifSe for wifae &1 T A qel T B W S hiagal €)1 uoie %l | oigen!
qen ARl o fau, @ & Sd, I f9=-F9=1 7o =, % 1, 2 91 3 o od
&1 9% Sl § o A Sl ki "En A9 fu eegel gr frefua ©

A T e B W et
SEED iRl SEED asferar
1 80 60 1 90 50
2 75 65 2 70 55
3 90 85 3 75 75

M T foh HIfa Y&i® Jod v | 99 aTel @ oh Sl hi ohel FEAl Sl
et €1 o™ Pl SR TH TR B:
Ted a1 1 ASHhi o faw (80 + 90), @efehat & ferw (60 + 50)

T o 2 @SS o foIu (75 + 70), AgfRal o faw (65 + 55)
Ted a7 3: ASHI oh foTT (90 + 75), @Sfhal o fotw (85 + 75)

80+90 60+ 50
T8 o & U 30 TH YN THe R HFA € (75470 65455
90+ 75 85+ 75

Ig 1 A7, SUYH U el 1 TR 21 B @ & oh <1 SAIog@l b anTher,
TS SR o G Ta i e+ | U g ST SeIE Bl 1 $Hoh e, Jm

o fou ST STeEl 1 W9H hife 1 M @I
| %1 G A 9 __bu b, b
T R, A_|:a21 Ay azj e 33416%%6% B__b21 b,, sz A

a,+by a,+b, ag+by | :

9 2% 3 g, AEMA+B= TN RIita i 2
ST |:a21+b21 Ay thy ap+by|
SAH &Y W, W WA R A=[a] 71 B =[b] & THF FIfE, mx nawd g

T AT BRI SToRl 1 Anwd, e C=[c],,,, BN IR g g, et

c,=a, +b, iT [ Wt Wea A B FFH FIA



= 73

2 @A + B 3@ =ifs)

J3 1 —1}32“3{2 V5 1
2 3

0 31

ISTEITT 6 A{

Tl iR AT B HUE hife 2x 3T g §, Tl AT B T IR IRefid
2, iR

{2+\/§ 1+ /5 1—1]
A+B= -

{2+\/§ 1++5 0

2-2 343 0+% 0 6 1]§m‘W“gﬁT%

2

1 ¥9 39 99 | 9 0 ¥ foF AR Aden B 9HH Fife ot oege T € @

A + B et e 31 Sereonsd A=[i g}s{i s ﬂ,a‘IA+BtrﬁﬂTFqﬁ

T 2l
2. 0 @ B T TegEl 1 AW, §HH Hife orel SegEl % Head § fgemerd
iR 1 T 3T 2

3.4.2 Tk 3MTE T Tk 3iar g or7 (Multiplication of a matrix by a scalar)
e UM ofifee for wifam 3 A W feord S | Tt goa ot o Seurea i QT R

fean & (T 3.4.1)

A I ferd thadt § Saea &1 gen = RKu orege o famerd T 2
1| 80 60
2| 75 65
3] 90 85 |

A W feerd e o Seuifea 7o (aelt g8) wen et weR @
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1/2x80 2x60
2{2x75 2x65]
3|12x90 2x85
160 120
sﬁana{s'wﬁ[lso 130]%@%@33:{%%@@%%5%
180 170

TN I e S o YA FFd i 2 T oM HH W I el 2

ek €9 H 8H, TRt 31y o sk sifew 9 or Wi, frefafed ger 9 aitfia
FW T AR A=[a],, TF TE ¢ T kTF A ¢ q kAT 101 oo © fomd
A S Y 3TFFE i ARY kW O ik 9 feRan S ©

TR o= H, KA =k[a], . = [K@)] ., T KA T (i, )T e, i e
% T H9E A % A, ka, T 2

3 115
S & forg, aft A=|J5 7 —3| g4
L 0 5
3 115 9 3 45
3A=3|J/5 7 -3|=|3/5 21 -9
2 0 5] [6 0 15]

ST o1 RUT 3TTTE (Negative of a matrix) fFel eTegg A w1 R0 38 —A
Y freftd giar 21 80 —A 1 —A = (1) A gR1 gRefid s 2

mﬁ,m?ﬁﬁqﬁAz[i ﬂ?ﬁ _ A frerfefan @R W T A 2

RO IS P

ATSEl a1 3R (Difference of matrices) af< A =[a ], 72 B = [b ] &= ife
mx N q T T A TR SFR A—B, TF T D =[d] el i 32 | % A
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A % foT d, =a, —b, 7, ER 9IRGB 81 g W H, D=A-B=A+(-1)B,
3T TE A Tl 3T — B &1 AMHA

1 2 3 3-1 3|,
mm?aﬁ;Az[z 3 Jasz[_l 0 2}%#{ 2A — B @ =ifeml

A g 2[1 2 3}_[3 -1 3}
2 31 |[-1 0 2
2 4 6] [-31 -3
=[4 6 2}{ 10 —2}
2-3 4+1 6-3] [-1 5 3
- [4+1 6+0 2—2}:[5 6 o}
3.4.3 TgET @ I @ TUTeH  (Properties of matrix addition)
TRl & IR w1 "l Frefatad qoemt (faml) # gge w3 e
() sem-fatma Fem (Commutative Law) 3R A =[a], B = [b] ®HH =Ife
mxn, e T8 €, @ A +B=B+A e
o A+B=[a] +[b]=[a +b]
=[b, +a] (Femsil = = FwH-fafra )
=(b] +[al) =B +A
(i) wrew™ fEm (Associative Law) AN &ife mx n ot fh=l off 9 et
A=[a],B=[b],C=[c] % f@ (A+B)+C=A+(B+C)
& (A+B)+C=([a] +[b]) +I[c]
=[a, + b +[c] = [(& +b) +c]
=[a, + (b, + c)] (=i ?)
=[a] + (b, +c)l =[a] +([b] +[c])=A+ (B +C)
(i) FFT oF AeAHeR T 3TRE (Existence of additive identity) oM <fifsg &

A=[a]TF mxnA=E & AROTH Mx ¥ A &, @ A+O= O+A=A
BT I T H, Rl ok A GiRA F1 d@HE I A O

(iv) = o ufaelm =kt 3t (The existence of additive inverse) A afifsg
& A=[a],,, T = 8, d TF &1 o —A=[-a], 3 THR & §

ijdmxn

Tl BH UM ©




76 T

fF A+ (=A)=(—A) +A= 0, 30 TFE —A, e A & a7 o Add
T ST 3teran R0 TR 2

3.4.4 Tk Mg o TG9T U7 & ured  (Properties of scalar multiplication of
a matrix)

Az A=[a]a B =[b] ¥HH Ffe mx n, a1 T M § R kaen | sifew §, A
(i) K(A +B) =k A + kB, (i) (kK+DA=KA +1A
a@, A=[a] . B=[b],., i kden | afcw €, @
(i) k(A+B)=k(a]+[b])
=k[a, +b] =[k(a +b)] = [(ka) + (kb
=[ka] +[kb]=k[a] +k[b]=kA +kB
(i) (k+1)A=(k+1)[a]
=[k+Nal=lkal+lal=kia]+I[a]=kA+IA.

8 0 2 -2

wmszr&m{4-2],3{4 2]am 2A +3X = 5B feon =1 d1 ey X
36 51

BIGREALSI

T fem @ 2A+3X=5B

7 2A +3X —2A =5B —2A

B 2A —2A +3X = 5B — 2A (sTmege A wu-fafea 2)

7 O+3X =5B—2A (- 2A, T8 2A &1 A1 Ufaam )

B 3X =5B —2A (O, AT =1 TTTH ©)

7 x:%(ss—ZA)

2 -2 8 0 1 10 -10 -16 O
a1 X=%5 4 2 |-2|4 -2 =3 20 10 |+| -8 4
-5 1 3 6 -25 5 -6 -12
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-10 |

10-16 —10+0 ~6 -10 3

1l 20-8 104412 14|=] 4 1
3 5.6 5-12| 3|31 7 3
31 7
'3 3]

5 2
IETETOT 9 X 91 Y, J1d hifere, afg X+Y={o g}aen X—Y:E ﬂ%ﬁ

° o olo 3
BT I8l W X+Y)+(X=-Y)= +

0 9] |0 -1
_[8 8 [8 8
Rl (X+X)+(Y—Y)—{O 8}:>2X{0 8}
- x:l{s 8}:[4 4}
2|0 8 0 4
[5 2] [3 6
ESICE] (X+Y)—(X—Y)—{o 9}[0 _J
5-3 2-6 2 -4
a (X—X)+(Y+Y):{ 0 9+J:>2Y:{o 10}
yo 12 41 -2
m 'E{o 10}[0 5}

zargvur 10 frefafaa gfietor @ xden y & A S T S

L2 )l

7o fean @

2{" 5 }[3 —4} 7 6] [2x 10 7] [3 -4] [7 6
7 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
14+1 2y-6+2] |15 14| | 15 2y—4| |15 14

gl 2x+3=7 qa 2y—4=14 (F?)
a1 2x=7-3 e 2y =18
Bl x=f qe y=1—8

2 2
37eMiq X=2 qen y=9

SETET0T 11§ forgm TufReH @R e TE shael O YR o wee S ST,
TS T T KT Bl HIA 2| I fHAE g, TR Ton SR WIE W, T YER h
=Tt i fat (¥uai ®) w1, FreAfoafad Ad o1 B el o = fanan o 2
fodeax are =+t fawt (Rs #)
EIREK| A RELY
A= |:10,000 20,000 30,000:| REIERE
50,000 30,000 10,000 | Te=01 IS

SRR |8 H1 Tkl (Rs H)
GRSl et i N K21

A_p_| 5000 10,000 24,000 | THHIE
30,000 20,000 0 e g

() Y& M FT IS TSR o =6 hi FdeR T STRER i FrAfea fosh!
A Hifsm)
(i) TodeR =T oT9an STRER | g3 faoh! | &l @ FifwCl
(iii) =fE ST foremT o1 oot forshl WX 206 o fiyeran ®, o 3T H Yoish YR o
=aa H1 faswt W y&S foram &1 faem s a9 9 st
&

() =% fRUM & T THR o dEA i (GdeX q91 STeRER H Joish TR oh
e 1 Tt = G T R




a=FE 79

S A REL
AR [ 15,000 30,000 36,000 } AR
70,000 40,000 20,000 | e fHE
(i) Tader =1 erden etereR H g2 fawt ® ot G & T 2,
A A RELY

A_B= 5000 10,000 24,000
30,000 20,000 0

THfRIA
e oy
(i) BT 2% = 2 \B=0.02xB

100

IEIH WEA =]

= 0.02 5000 10,000 6000
20,000 10,000 10,000

R IENE]
e fog
IdIEEN WHAE AT

_ 100 200 120 | THfRRE
400 200 200 | TEEROT foE

3q: STRER W8 H, TAfRYH, Ui YR oh =ed &1 fosh! T %Rl Rs100,
Rs200, 91 Rs 120 o9 Wl &h3dl & 3R TeRA Toe, Yo YR o =eel 1 fosh!
T HA: Rs400, Rs200 T Rs200 w4 SifSfd el 21

3.4.5 amreggt @T U (Multiplication of matrices)

M eiitee fop i 3R i <1 first &1 W 2 et qe 5 el i TEieh T =edl
&, 9a foh T 1 8 Herd A1 10 HeF! 1 JEih] i SEvFshdl €1 d JF Th o
W (HFd) @ FH & g 9 €, 5 Fefafed 5ar @

HH - Y% Rs 5, HeHl w1 [&H - J&F Rs50 2l

3T A H 9 YE Hl fRadt oAUl @E & 9S? weRad, W&
Rs(5x2+50x5) 37¥fd, Rs260 &I SAE¥dehdl §, Sefeh F¢H i Rs (8 x 5+ 50 x 10)
Fofiq Rs 540 T SAShdT &1 B9 ST ol i 31T Freun # fefefad ver o wehe
G €




80 Tfora
3T Rl yfd 1 W (FUE ®) MY IAUHT (T | )

2 5 5 5x2+5x50] [260
8 10 50 8x5+10x50| |540
M Ay o 39 g fhdlt o1 S W 96 i W 9 fEfafaa gaR e

AW - JAH Rs4, HEHl ®I THh - TdH Rs40

31, T qM K g WHRRI i o fu STeweeh S0 shasl: Rs(4 x 2+ 40 % 5)
= Rs208 @1 Rs (8 x 4 + 10 x 40) = Rs 432 ©|

;ST e 1 FefatE 1§ fefia w6
ITAYIhdT yfd 1 9 (FUS ®) MY FAUHT (T | )

2 5 4 4x2+40x5 ] [208
8 10 40 8x4 +10x40| |432
e, ST <Ml <A H W G w1 Uk WY e freun g fefatea

YR ¥ Tohe H TGHd o
3T hdT yfd 1 9 (FUE ®) MY FATHT (T | )

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

260 208
~ | 540 432

ST IR SRl o TUH T Tk I 21 FH @A § {6 SRl AT B
e e B e T e e e e e
TOHEwA e (Product matrix) o Taddl &l U & o fad, g0 AT afeal qen
B o &l i oo, Tadal o HAMER (Element-wise) T0H &3d € IR qQiudid g
UMl w1 FANTHS G 6§ AT ®9 9, €F 3eel o oM i Frefoiad @e
9 gRwifid w3 o

3 SRl AT B 1 UGS IR B €, A% AW Wi ki wen, B H ufaat
aﬁm%wzﬁ?ﬁélm?ﬂmﬁA [a] ©F mxnFife F1 A T AR

[bk]@nxpaﬁﬁwaﬂa{g%maaﬂaﬁmam B &1 TUF®E Th m X p Hife
aﬂwa{gcﬁm%laﬂa{gcaﬂ(u K)alt eTe=ral ¢, T e o fore &9 AT i off dfert
ﬁ?B%k&Wﬁﬁéﬁ%aﬁIﬁmeﬁaﬂmwmﬁ%mﬁWE
Tl UGS FT AMTES TG B A 1T R H AR,



aE 8l

A=[a],.,B=[b] & A% i 9 [a,a,..a] 0 B F1 ki ==
blk
b;ZK € c. = ab,+a,b,+ab,+..+ab = ]Zri:la,.j by
b.nk

TR C=[C,],,, AT B F TFAFA &l

2 7
W%m,u&c:[l -1 Z}HW D_{—l 1| &
0 3 4
5 -4
1 -1 2 2 7
WCDW&W%H%CDz[O _3 4} ~1 1| TH 2x2 37e § fo@et
5 —4

T gfafte Cai fredt dfed =i gfafteai &t D o fordt w9 1 9ma wfaftest o
U o AMThel o aUeR Bl ¢ 3E SR g HN uieheld e €,

g Yfed 1 _1

o [ 2 7] El)(zw—l)(—l)ﬂz) 5) ‘7}
qgT 9egH =]l =
wiw o w0 3 4] LS ! :
s [ o] [ 2 7 F (1)(7>+(—1)(1>+2(4j
T W -1 =
wWaweEaa |0 3 4| [ 5 -4 ? ?
e [ 5| [ 2 13 ]
qo g -1 =
W w oema |0 3 4] L5 0@ +3D+4(5) 7 |
T dfem _1 1 2_ 2 _13 _2_
q TR -1 =
% e |0 3 4] | s 17 0N +3(1)+4(-4) |

37d: CD =
17 -13

13 —2}
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6 9 2 60
ITEWT 12 A% A:{2 3}@13:[7 o 8} 2 o AB T ®ifsu

TR AT 2% & S egg B Uil o GHM ¥ orqud AB uRwfid ?1 are

[6(2+9(7) 6(6)+9(9) 6(0)+9(E)
AB=1202)+37) 26)+39) 2(0)+3@)

[12+63 36+81 0+72]
| 4+21 12+27 0+24]

| fomroit | afz AB wftefig & @1 o sTewas et § i BA st uftnfoq 211 swdad

30 H AB URefid ® W BA Ui € © Fifh BH 3% € S A chad

2 gfaqar (3 el ) T Ak AT B N mx nde k x | HifeAi o g

& AB T BA AT €t aRenfia € afe afit Shaet afg n=k 9o | = meh fovm

$§,H&A3ﬂ1 B3 & THM *ife & = 3ege €, df AB dem BA T uRkeifud
|

TSR oF UM sl 27eRA-fatmear (Non-Commutativity of multiplication of matrices)

379 B9 Uk 301 o g <@l T, Ifs AB den BA URwifta off ©f, df 9% srevdeh
T ¢ fF AB=BA=

75 117 72
25 39 24

23
1 -2 3
mlﬁr&;A:[ 4 o 5} SR B=|4 5/|,d ABd2IBA Td &ifsq)| g9mize fo
. 21

AB = BA

&l i foF ATH 2x 3378 7 3R B TH 3 x 2 38 ¢, TAfGC AB T BA 31
& Ul © qem T 2 x 27N 3 x 3, Fifedl o e T A Hifow fw

AB_'l—z 3 4212 [ 2-8+6 3-10+3] [0 -4
-4 2 5 )1 ~|-8+8+10 -12+10+5| [10 3
(2 3 2-12 -4+6 6+15 10 2 21
1-2 3
3R BA = 45][ }_{4—20 -8+10 12+25] _{—16 2 37]

4 2 5
121 2-4 —-4+2 6+5 -2 -2 1
TedAT AB = BA.
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St 3SR § AB e BA fu=-fa=t shifeal & errege @ @R sufery AB = BA
BIWg I U@ |E Wbl € T A AB @ BA SHI WHM ife o B o Hed: o
oM g fRg wEn ot 7 21 el 79w Saew ' femeH & fow 3 ®@ € fw oAk
AB el BA 6 WifE o & i 9t e v el ¢ T o wwe g

[1 0 o1 01
IR 14 AR A—[O _J qen B_[l 0}%@ AB:[_l o}

3R BA = [2 _(ﬂ 2| Tr=a AB % BA B
3F: A VA HA-TatwE T e 2

| Ferouft | st a1 7% e € 76 AT B oToget o < weft gl % o, e
Ty AB den BA TR €, AB = BA BTNl 30 o faw

10 3 0 3 0
sz“"A{o 2}’8{0 4]FﬁAB:BA=[o 8}

eI fSY o TaE wife & ool seel 1 e wa-fafmg g 2
T IR TSR o TUMWeT oF €4 | I 3TTeE: (Zero matrix asthe product

of two non-zero matrices)

B 96 € T < ardfas gemsti adenbe fau, 9k ab=0% df =1 @ a=0 @
b= 0% 21 fohg 3Tegel o forw g7 sifemda: T =&l 2l 21 39 o1 i g9 Tk SSevl
BRI 3@

3 5
00

S I
0 2{|0 0 00

o7d: A% < AT 1 PAES Th A AE § df Tavas e @ o 57 9w
e e I e ol
3.4.6 2mMegEl @ UM & IUTEH (Properties of multiplication of matrices)
el ok TUH % oM w1 79 A fo St STufa fRU Seom W ® ©

1. wrged frem: fF=l off & smegel A, Bda C fau

(AB) C =A (BC), S it THiehtol o I qe7 TR g &1

EE'I%TUTlSZIﬁ{AZ[g _ﬂ qen B:[ } 2 4 AB &1 9 F1d FIfST
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2. faavor fram : f=gt off A7 oegEl A, Bden C o fau
(i) A (B+C) =AB +AC
(i) (A+B) C=AC +BC, S i @ieror o gl wer ufiwfa g 2|

3. UM o AEh S TR : Feish o1 378 Ao foiT W9M #hife o T 3Te
| 7 A 39 IHR B §, 7R IA=AI=A

319 &Y IIEN o gRI ST TOTHT T T H |

11 -1 13
12 3 -4
sarEr 163af A={2 0 3|,B=|0 2 awc{z 0 o JFﬁA(BC)
3 -1 2 -1 4

T (AB)C T *ifSTT iR fa@ems f% (AB)C = A(BC) 2l
(1 1 -1][1 3] [1+0+1 3+2-47] [2 1

a1 I8 AB=[2 0 3||0 2|={2+0-36+0+12|=|-1 18
3 -1 2||-14] [3+0-2 9-2+8 115

(2170, 4 [2¢2 440 6-2 -84l
(AB) (C) = |-1 18 L o J: ~1+36 —2+0 -3-36 4+18
115 1+30 2+0 3-30 -4+15

4 4 4 -7
_|3% -2 -39 22

31 2 -27 11

(13 1+6 2+0 3-6 —4+3
1 2 3-4
@ BC = 02{ }: 0+4 0+0 0-4 0+2
2 0-2 1
-14 ~1+8 -2+0 -3-8 4+4
(7 2 -3 -1
4 0 -4 2

7 2 -11 8
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1 1 -17[7 2 -3 -1
STTE 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)
06 7 011 2
SEET 179 A=|-6 0 8|,B=|1 0 2|,C=|-2
7 -8 0 120 3

d AC, BC @ (A + B)C &1 ufiehem &ifew|l 98 of Tefya &t &
(A +B)C=AC+BC

0 7 8
z@r A+B=[-5 0 10
8 -6 0

[0 7 8][2] [0-14+247 [10
S (A+B)C=|-5 0 10||-2 |=|-10+0+30 |=| 20
|8 -6 03] [16+12+0 ] |28

0 6 7|[2 0-12+21 9
s 3fdfierd AC=|-6 0 8||-2|=-12+0+24 |=|12
7 -8 0| 3 14+16+0 30
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0 1 17[2] [0-2+3] [1

Bc=|1 0 2||-2|=|2+0+6|=| 8

1 2 0]|3] |2-4+0] |2
97 [17 [10
AC+BC=|12|+| 8 |=|20
30| |2 |28

(A +B)C=AC+BC

1 2 3

sarEvr18afs A=(3 -2 1| % qf <z fF A3—23A—401=0

4 2 1

3] [19 4 8

1 2 31 2
Tl B WA § fm A2=AA=3 -2 3 -2 1/=|1 12 8
4 2 4 2

ESISI

g A3 -

23A —401=|69 -6 23|-23

92 46 63

63 46 69 {123

(63 46 -23 -
69 -6 23|+|-69 46
92 46 63| |-92 -46

[63-23-40 46-46+0
69-69+0 —6+46-40
2-92+0  46-46+0

4 2 1

1| |14 6 15

4 8] [63 46 69
12 8|=|69 -6 23
6 15| |92 46 63

100

3 -2 1|-40/0 1 O

0 01

~69] [-40 0 O
—23/+| 0 -40 O
~23 | 0 0 -40

69-69+0 0
23-23+0 | = |0
63-23-40 0
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SaTetur 19 fondt faem |1 9 o SR T qoHaeh g | 310 SHIGIR & TER
?q T 51 U ®H I 3ok W Aargd fhanl Y=R 2q 94 fafei g/ gues wenfua
T ffTea gam 3 §: Sl R, SR-FR W] qe T i R Uedeh Haeh
ok (Y ) 9 eremE A H o R,

gfd Haeh got
B 40 TATHIA g
A= 100 TR ST

50 REIRR

XY = WU H, YT ThN o GHeh! ] HEA AR

TATEH LS Tl -

g| 1000 500 5000 |>X 3 g ) X qon v et T <t g o
3000 1000 10,000|—Y

T A AR A Hifer

T TR W

120,000 + 100,000 +500,000

B 40,000 + 50,000 + 250,000 | —> X
B -Y

_ [340, OOO} - X

720,000 | > Y

3d: <o g1 S YU | o i TE el T HHN: 340,000 TH & 720,000
T srafq Rs 3400 @& Rs7200 €l

| wromaett 3.2 |

2 4 1 3 -2 5
1. Wﬁ?ﬁﬁq%Az[?’ 2]8:[_2 5}0{3 4]??{1%?%@6%@1%111:

(i) A+B (i) A-B @) 3A-C
(iv) AB (v) BA
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2. frfafed =1 afitsfea wifsu:

__ab+ab

i

()_—ba b a

-1 4 -6 12 7 6
i) |8 5 16|+|8 0 5
|2 8 5] |3 2 4

3. T1=féfa oHwe dfiefea sifsa:

_ 1
) a bjla -b
0 -b al|b a
B 3
(2 3 4|1 -3 5
(iv |13 4 5/|0 2 4
|4 5 6/|3 0 5
_ 2 -3
. 3-13
(vi) }1 0].
-1 0 2
- 3 1
1 2 -3
4. afc A=|5 0 2|,B=
1 -1 1

(i)

(iv)

} (i) |2|[2 3 4] (iii)

a’+b? b?+c? 2ab  2bc
+

a®+c® a’+b*| [-2ac -2ab

cos’x sin? x}{sinzx cos? x}

sin®x cos’x| |cos?x sin?x

(1 -2
2 3

23

3-1 2 4 1 2
4 2 5/dMC=[0 3 2|, @ (A+B)der
2 0 3 1 -2 3

(B —C) uftenfera =wifstu) @ier €1 genfua shifsie f A+ (B-C)=(A+B)-C.

=

5. < A qgqr B=

WwiN Wik wliN
N wliN

Wi wWwlhd wlo

gl~N Ol alN

galo aln ol w

1

agaln ol M

,dl 3A — 5B ufiefad sifeu)
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6. WA HifSw, cose{
7. X @Y 99 iR Ak

0 X+Y=F 0} awx-v:[?’ 0}
2 5 0 3

cos® sin0O ) sin@ —coso
) +sino )
—sin® coso coso sind

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

3 2 10
8. xawvmﬁma&:vz{l 4} amzxw:{_?’ 2}

1 3 0 5 6
9. X g y ¥ witsg Afg 2{0 X}FB 2}:[1 8}

10. YSd HHIHIU Hl X, Y, Z qop to fau ga Hifee afg
Z{X z} +3[1 —1}:3[3 5}
y t 0o 2 4 6

11. =g x ﬂﬂ/[_ﬂ:[éo} ? @ XNy HE T I

12. Zr|=<\’3_x y}_[ X GW}+[Z4 X+y}%?ﬁx,y,zﬂ9ﬂ woh HF Sl FE

'z w] [-1 2 +w 3
HifeTq|

cosx —-sinx 0
13. Ik F(x)=| sinx cosx 0| @ fag ®IST & F(X) Fy) = F(x + )

0 0 1

14. <=y foh

0le Tlle ol alle



15.

16.

17.

18.

19.

20.

=

=
= o ¥
PPN
o O w

o W

2 @ fag #IfT 7 A®—6A2+7A+21=0

10

qq | =
o

}@AZ:kA-Zl%‘fa‘r k A it

—Sin
fm 1+A=(-A) [(;Orfz josﬂ
ot =R T % 9@ 30,000 TG HT HE @ A fam-foe R ok et
o fafer s 81 vem wie W 5% et e fgd o @ 7% afties =t g
B B SR UM o WA g gg T SISty foh 30,000 T9AT % I I
T YHR ok arel § Faw w3 & fou forg g 9 S99 =R 99 &1 ww g
ElLERIE
(a) Rs1800 @l  (b) Rs2000 |
ot Tt w1 JEah! 1 g § 10 ISt WA o=, 8 <o difdes famm qen
10 T 1SS Y G&deh 1 37 G&iehl 1 foshd Ted usl: Rs80, Rs60 del
Rs40 fd J&ish &1 SMegg sSmivr o FaRT gRI A shiferq foh @il q&aehl i
e O IHM HI Fo fohal ST U g
oM efifee & X, Y, Z, Waen PSEST: 2xn, 3%k, 2xp, nx 3T p x k, Hifeai
o e 1 A U g wew 21 9o 22 ¥ WE 3w giu
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21. PY +WY o aRefod 8 o faw n, kden p @ 1 gfaad gm?

(A) k=3,p=n (B) k&= ? ,p=2
(C) p==3 ¥, k=3 (D) k=2,p=3
22. A n=p,d IHE 7X —5Z H FIfE 7
(A) px2 (B) 2xn (C) nx3 (D) pxn

3.5. Tegg o uftad (Transpose of a Matrix)

TH =% § 7Y fohdl oy o ufad don %o fau YR o oegel, e gt
3R (Symmetric Matrix) e foesm wHfia eegg (Skew Symmetric Matrix) o
TR ° S

afterer 3 A% A=[a] TH mx nHife F ASE € T AFT HleRe qon Wi H1 HER
faf=a (Interchange) % ¥ 9T BF el 3T A &7 9Rad (Transpose) FHeardl
2 g8 ASh URed W A’ (A1 AT) ¥ Frefid i €1 g wss ), Al

A=[a],,, T A =[a],, & S, 3

3 5 3430
Az |V3 1| ATA- -1 =m
51
0 __1 5 2x3
5 3x2

IMTET oF Uftad ok TUTed (Properties of transpose of matrices)

319 &9 fohell eTTE o IRad STg oh Fefarad oMt sl fo Squfa fu = &
&1 TToRT WeT SUG SSEWl gRI kel S Tehdl €1 S Whife o Tehwal Teel
ATl B fag

(i (AY =A (i) (KA) = kA’ (ST kg =R 1)
@iy (A+B) =A"+B (iv) (AB) =B’A’
13 43 2 [2 -1 2
mwzozr&:A_L N O}HWB—L 24}@%&1@3@@&3
FHifeT:
(i) (A =A (i) (A+B)Y=A"+B

(iii) (kB) = kB’, 8T k #1g 3T T
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g

(i) =

3 4
A{3 & 2}:A’= J3 2 :>(A')’={3 V3 2}=A
2 0 4 2

20 0

(i) ==
(2 -1 2 _
A:3\/§2,B: }:>A+B:5\/§14
4 2 0 1 24 5 4 4

5

Eoc] (A+B) =|3-1 4
4 4
(3 4 21

- A= |V32|,B=-12
120 2 4
5 .

U A’+B =|/3-14
4 4

3 (A+B)Y=A"+B

(iii) =
wokl2 12 [% k2%

1 2 4] |k 2k 4k
2k k (21

GE| (kBY = |-k 2k |=k|-1 2|=kB'
2k 4| | 2 4

a7 (kB = kB’
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-2
SETETor 219K A=| 4|,B=[1 3 -6] ¥ @ Wefuq ®IfT (AB) = B'A’ 2|
5
T Tl
o
A=| 4|.B=[1 3 -§]
_5_
[-2] -2 -6 12
ERI AB=| 4|1 3 -6]=|4 12 -24
|5 |5 15 -30
-2 4 5
a7 (ABy =|-6 12 15
|12 -24 -30
1
3 A'=[-245,B=| 3
-6
1 -2 4 5
EEI BA" =| 3|[-2 4 5|=|-6 12 15|=(AB)
-6 12 -24 -30

TS (ABY =B’A’
3.6 T agr fauw wwfua g (Symmetric and Skew Symmetric
M atrices)

TR ATE o ST A =[] FHHT FeAw ¢ AR A=A Qi 7] F T
A % o 3] = [a]

3 2 3
I F A, A=| 2 -15 -1 | TF G A €, FfE A=A
3 -1 1
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aftarst 5% o SR A = [a)] T waf STeTE FEAT €, AMRA = - A, Sl
| T joF B W A % faT @ =—a F @, AR TWi=| W, @ 4, =—a, W
¥d: 2a =0da, = 0FAK i fou|

3! 31ef 8 gaT Tk Tt foom wmfta stregg o6 faekvl o6 9+ft ofer@ 3= B

0 e f
%lmﬁaﬂa{gs{—e 0 g]@%mwﬁqaaﬂv{é%,wﬁB'z—B%H
-f -g O

319, &9 gufHa qen faum Tufia oTegel o $o T i fag w3

THE 1 adfaeh Stedl orel fRE 9 SR A T A + A’ TF FAfHG ST ae
A—A’ T T wafia arefe e 2|

SUufd AA Sifsie fof B=A+A’dd

B’ = (A+AY
= A"+ (A (FfH (A+BY =A"+B)
= A’ +A (Hifw (AY) = A)
= A+A’ (FfHEA+B=B+A)
=B
zafere B= A+A’TF Hufid 78 2l
S IERG IS ED C=A-A
C=A-AY=A-A)Y FP?
= A -A (F?
=—-(A-A)=-C
37 C= A—A’' T faum gafid mee 2|

uHa 2 forelt ot e i U wHiHa a1 T fowd 9ufia STegRl o arTEd o ® 9
H o foRan S g 2

Suafa A A fF A T = oo ?1 70 fom e €

1 1
A==(A+A)+=(A-A’
2( ) 2( )
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T | §R e 96 € TR (A +A") TF G e qe (A —A”) T fove et
Aegg B Hifeh fordht sft 3Megg Ash faaw (KAY = kA’ il 81 3o ek Fekoran © T

%(A+A’)wﬁqaaﬂalgam%(A—A’)1%mwﬁqaaﬂa{é%l 31q; TRl o e
T GAf 9o Tk faug gufid el o ArTed & w9 § o R S Gk 2

2 -2 -4
SEEIT 22 8 B=|-1 3 4| F Tk GHHA AFE q Tk fauH HHHA
1 -2 -3
3T oF ANThd o &9 H K HITa4|
2 -1 1
T WB =|-2 3 -2
-4 4 -3
1 1 4 -3 -3 3
T ofifse fR P=>(B+B)=7|-3 6 2|=|5 3 1%
-3 2 -6 _
21 3
L 2 i
, 3 3
2 2
_ |8 _
S P=1— 3 1|=p
2
S 3
L 2 i
1
I P=§(B+B’)wwﬁqﬁaﬂaﬁ%l
o £
1 ! ° e
5 -6 0 5
2 3 0
L2 i
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o 1 >3
2 3
-1
E& Q=|5 0 3=-Q
=3 0
L 2 J
1
3Fd: Q:E(B—B')@WWW%I
5 B Bl |g 1B
2 2 2 2|1y o _4
a7l P+Q=_—2331+%03=—134=B
3 c 1 -2 -3
= 1 3| |2 3 0
L 2 2

3d: e B T THIG g8 qe U faud HfHd e o ANThd oh &9 |
e Toha T

| womTaett 3.3 |
1. frefafed ool ¥ @ Yo F1 WREd 99 FR
5 15 6
1 |1 -1
0] 3 (ii) {2 3} (iii) {\/é 5 6
1 2 3 -1
1 2 3 4 1 -5
2. ACA=| 5 7 9|dm B=| 1 2 0% d g=nfug wifew fw
211 1 3 1
() (A+By=A"+B’ (i) (A-BY =A"—B’
34 12 1
3. ZFFR’A’_{—l 2] qe B:{_l X 3}%aﬁwﬁaaﬂﬁqﬁ
01

() (A+B)Y=A"+B’ (i) (A—By =A"—B’
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qgg 97

BRI A':{_l2 ﬂ aeq B:[_i ﬂ 4 (A + 2B) I Wity

A T B 3=l & foru Tenfua ifs f (AB) = B’A’, Sel
1 0

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

[ cosa.  sina

(i) Il A = }ﬁaﬁwﬁmﬁmﬁ A'A=|

| —sino.  cosa

sna  cosa

(ii)?TFf{A:{ }ﬁ?ﬁwﬁaﬁﬁmﬁA'Aﬂ

—coso.  Sina

1 -15
() fag #ifSe fe omege A=|-1 2 1]@@4%311&{5%
5 1 3

0 1-1
(if) WWWWA{& 0 1]@%@@&3%@5%
1-10

A A:E ﬂasmwﬁaﬁmﬁ

(i) (A+A)TH THE TR B
(i) (A—A’) T fovm Tafa e 2
0 a b
I A=|-a 0 c
-b -c O
frafafad Tl 1 T FAfd ST 991 U foum §afid o8 oh anmha
% ¥ H HFad hIfaq:

- %(A+A’) H?JT%(A—A’) e T

6 2 2

o3 @ k : ;]
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Tfora

3 3 -1 L s
iy |-2 -2 1 (iv) [_1 2}
-4 5 2

T F&N 11941 12 ° Wl 3T
11. 9f% A7l B 9HM i o g o1e8 § df AB—BAT®

(A) fovm wafia aee © (B) wHfia aTegE ©
(©) ¥ = ¢ (D) HHH e ©
12, A:[C_OS“ _Sina}ﬁ A+A =13 o F TF §
sino COoso
T T
) & ® 3
Ok (D) —

3.7 Mg W URIWk wihar (megg ®uiawur) [Elementary Operation
(Transformation) of amatrix]

forell oo e W ®: YR &1 Wikt (wiaeor) oy W €, foe o i dfet qen i
ol W g 2, fo arfies wiwmard =1 sgiavor wed €

@)

(i)

fordt <1 gfFaar a7 5t WH 1 WER faf59: Tk 9 (symbolically) ,
ioff o joft dfemal o fafa #1 R o R qenid qen jo& Wi & fafw
CHCWWW%IW@EW

1 21 -1 43 1
A=-1 V3 1| RRORF TN FAWREF M |1 2 1|9
5 6 7 5 6 7

B 2

fordlt gferT a1 T 3 STaTal & T YR GEA G UM FHAL: TdhlHs &9
o, iof dfem % Tw eFa ® kSRl k= 0¥ TH & H R — kR 5N
frefa w5 2

T W |k H C, — kC 3N FrEfua w3 1 serewomed B:{ll \/25 j
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1 2

-1 3

(i) fore dfa srean w9 o oa9al ¥ foRdlt o= ufed steran W oF §a STaFdl i
foRel I &A1 | TN ek SHEAT: Ydiehicdsh €9 |, ol dfed oF ofe@al |
i;ﬁﬁ%ﬁée‘@maaﬂa“faﬁ k@ 7O ek Sgd 1 R — R + kR ¥ frefud

|
T w9 HFN HC > C +kC ¥ | wwd €

WC3_>%C3,WWTWW{€'&3TIE{€? W BT 2

~NlR Nl

Wéﬂ%mcz[; _ﬂtﬂ R, > R,—2R & WM & W, BH e

{1 Z}W@W%I

3.8 R 3R (Invertible Matrices)

uftmar 63fg A, Hife m, &1, Tk o oTege @ 3R A Uk o= o ege 1 St
T YR €, fF AB=BA =1, B e A Hl Iohd I8 Hed & R 74
AR fTefd #td €| T <9 § STegE A FhHvIE el ¢

Sereone, 7 A fR A= i ﬂa?ﬂBz{ i_ﬂﬁwa{s’%’l
2 3] 2 -3
¥ AB=11 2]l 2
_[4-3 -6+6]_[1 0]_,
" |2-2 -3+4] |0 1|
10
e & BA= |, J=|%I 3d: B 38, Al FHH T
T WSl H, B=A-1791 A ST B, %1 ohH ¥, #iiq A = B

1. Tt SEdERR (Rectangular) STTeI o1 SgehH 3Teg8 =&l Bl €, SFiifeh Tuthel
AB @2 BA % IRefod 89 IR ¥AM B & fau, 7 eifferd & fF Aden B
M ife o o S8 B
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2. If% B, 38 A S FohA T, @ A, 38 B 1 Jchd el 2

T 3[hH STE 1 SAfacdtadt (Uniquenessof inverse)] fore s stree %1 =Johm
ATe, afc U1 Afde € df ifgdia =i 2

SUuf A ST fFA = [a ] Fife m®1, T o o 21 A e @, df WA efifsn
B e C 3598 A& < oJwhn aTogg | o1 wW feardi fF B =C#
Fifeh MeqE A W1 Ik B ®

a7 AB=BA=| - (1)
Fifeh e A w1 Sqehd C o & 37
AC=CA =1 - (2

B=BI=B(AC)=(BA)C=IC=C
uﬁa A9fe AT B AN Hife oF FehAoiE 3Tegg & af (AB)1=B1AL
ST Toh Fh AT STE i IRA |
(AB) (AB)* =1
A (AB) (AB)* =AY (A A H&ll ¥ TEUH HH W)
(A7A) B (AB)™ = AL(A] =A™, T S8 TUH HE=d Bl )
IB (AB)* = A~
B (AB)!=A"
BB (AB)! =Bt AL
| (AB)!=pB1AL
(AB)L =Bt A

g 88849

3.8.1 URT Tiharsll gRT UH Mg &1 Fahd (Inverse of a matrix by
elementary operations)
T AT 7R X, A B EHH Hif o e © 99 X =AB §1 3T FHieI0T X
= AB R WRfe dfeq wfswanetl &1 wam & & fou, 79 39 dfea wfeansti o and oa
H X W q1 I 9H § YUH e AW, Tk WY TART FA|

T JRR TE HR X = AB R RIS W Fishanstl 1 T & o6 fag,
79 T WY Gferanetl &1 9 Uy § X W qen q¢ Uy H PHRd AB H W] 9
3T B W, T HY FART |

ST Uit 1 A | Tad g e 9 Ry fererd § R, 9k AT T e
? fF Ao orfiqe ® o gRReR dfed Gfeaie o 9Em 5 AL EE S o ferg,

= |A fafan @iR ufe Gfeeret &1 930 A= IA R dd dF wW W o9 qF R
| = BA T fict ST €1 39 YR W< 3T=e B, 38 A %1 ok &I 38 WohR, A
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T WY Giewet o WA gR AL WM & WEd €, a1 A = Al fafer @ik
A=Al T &9 G 1 FEN 99 9 I [T 59 9k 76 | =AB U el 8 S 2
fewuit 39 39 # SEA = 1A (A=Al) R T& a1 s IRfaw dfe (9) afepanst
% Y R A o9& & TIE AHI U A1 Aferk dfaal o gt st g @ S
g @ Ao s el B R

1 2
SETET0T 23 YR kel o T 5 ST A=[2 _Jaﬂsgc—m'-qamﬁﬁm
T IR Wi wikeet o wEm e o faw ww A = 1A fawd €, st

2 3o e

1 2] [10
[0 _5}[_2 JA (R, > R,— 2R = WM 3N)

1 0]
1 2
Kl =12 -1|A (R a—lRésmgm)
01 - — 2 5 2
L5 5]
12
10 5 §5
- [0 J: 2 1 A (R, > R, —2R,= WM 3N)
|5 5]
12T
5 5
. —1=
I A 2 __1%|
5 5

forereaa: TRfus W wikast oF W 2, 9 faed © 7R A=Al st
{1 2] 1 o}
= A
2 -1 |01
C,— C,—2C, % WM g1

1 O] 1 -2
=A
[2 -5 0 J
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| G, _%cz,asmgm

12
5
5
Fd: C,—C,—2C, o WM gW
1 2
5 5
E—_l
5 5
1 2
5 5
_1=
[ A2
5 5

SETET0T 24 R Hiwastl o WM R frAfafad s o1 Sgohd WTw ehifsu:

01 2
2 3

A=|1
311

012] [100
Tl B VMG © fR A=A, @eiq |1 2 3|={0 1 0/A
311/ |[001

123 [010

el 012:100]A(RHR§TU)
311 |001
1 2 3] [0 10

Rl 0 1 2|=[1 0 0]|A (R,— R,—3R3N)
05 -8] [0-31
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]A (R, = R,— 2R 5M)
}A (R, — R, + R, 5M)

0 O
-3 1
0

0 0|A (R
-3 1

1
0
1

i
o

2

0 -1
1

1
0

, — R,— 2R 38N)

}
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Tl o Q_v_21___23 @ |
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e ) F |
Il I
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|
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L
2
-1/A (R

— |~

:, A=Al fafag, sterfq
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I
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] Y -y -
O X O Q @)
I3y O \P.vy N 0 I5%)
N _3 +3 NI _1 +1 _2
O o o — | o o o
Sl (32 (32 (32 Sl Sl N
O O O O O O O
N—r N—r N—r N—r N—r N—r N—r
1
_|_1_2 1_21__1_2
. 1
S N o ~ Iy E—— 1_21__1_2 1__1_2
— 1
o o - _ _ AN “ TN o™ P
- O o o ©O
-+ 0o © +H o © o - o ©O
N o NS Dt TN ST 0|
_010 _010 - o - 0_ __ 0_ | |
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1 1 1 1 1 1 1
— 1 — — 1 — 1
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o o™ o < m o ™
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I — | [ |
5 5 5 5 5 5 5




aeE 105

1 -1 1
2 2 2
S At=|-4 3 -1
5 3 1
2 2 2

10
IS8T 25 i P:[ :

_ﬂ g @ Pl ST, afE sHe stfae 2

7@ P=|Pfafay s, [i” —2}:[1 O}P

1[0 1
1 2 [ Lo 1
kL 5/=|/10 PR - ToRET)
5 1] [0 1
L ] |5 0
a 5=/ |p R >R, +5Rr M)
0 O 1 1
-2

aﬁariw&waﬁfﬁaﬁ&#ﬁmwﬁaﬁ%,m:maﬂ
A T 21

| vt 3.4 |

T GEA 19 17 dF o ARl & gckd, A 31 Afdde 7, URRTER ieror &
mﬁn@raﬁrﬁﬁm:

1 -1 2 1 I
1. 2. 3. 13
2 3 11 2 7
i (2 1 [2 5
4 23 5 6
5 7 7 4 13
'3 1 (4 5 3 10
7 8 9
5 2 13 4 2 7
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12 6 -3
2 1
2 -3 3
15 |2 2 3
3 2 2

10 3 -1 1 2 -6
-4 2 11 -2
- 21
13. 2 =3 14.
-1 2 4 2
1 3 -2 2 0 -1
16. |-3 0 -5 17.15 1 0
12 5 0 01 3
18.

Mg AT B U& S o kA B ohadl afg

(A) AB =BA
(C) AB=0,BA =1

coso

fafaer

sno

(B) AB=BA=0
(D) AB=BA =

3qlgur

ITEIT 26 I

A=l |
{—sme coso

AN = cosnd sinnd
| —sinn® cosnd |’

}%zﬁﬁqn—;ﬁmw

ne N

Tl BH 3! MOE A o fagid g fag i

T W

3

a1d:, IR

ESISI

P(n) : % A = cqse sno @ AT cgsne sinnB
—-sin® coso —-sinn® cosnd
P(1): A= cos® s€ino o AL cos® sino
"7 | -sin® cosb |’ | —sin® coso
n=1% fau ¥ 2
e effee R aRomm n =k % T 9 B
1 coskd sinkd
Pk : A= cgse sino ,?ﬁAk: :
—-sin® cosO —-sink® coskoO

|

},neN
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319 74 fag w4 foF gRom n=k+1% foau off 9= 2

- Ak+1—AAk—[Cose sine}[coske sinke}

—-sin® cosoO || —sinkd cosko

[ cosOcoskd —sinBsink®  cosOsinko + sin cosko
—sin®coskO + cosOsinkd —sin@sinkd + cosO coskO

__cos(6+k6) sin(9+ke)}_[cos(k+1)e sin(k+1)e}

|—sin(0+k0) cos(0+k0)| |-sin(k+1)0 cos(k+1)0

Tfee qftomd n=k + 1% fore off wea 21 o1d; it e w1 fagid 9 g

cosn® snnHd
T e AM=|
—-sinn® cosno

]meeﬁné?mw%

SEETUT 27 XA TN B 9UM i & GAfhd ofege § df qwise foh AB THfd €, Ak
3R sheel A A q B wAEHHE €, 3ufq AB = BA R

go fe ® for Aden B <Al wwfd anege €, s A’ =A el B’ =B 2|
oM i R AB Tufir@ € a1 (AB) = AB

g (AB) =B’A’= BA (F1?)

37dl: BA=AB

factima:, aff AB = BA? dt &0 fag %81 f AB guft 2

3 (ABY =B’A’
=BA (Hif Adan B oA € )
=AB

31q: AB TH(Ha 21

IETETUT 28 WH ST A:E _ﬂ,B:[i ﬂ,C=[§ :}%l@waﬂa{b’

D 99 =sifsw f CD —AB = O =l

T FifE A, B, CHi ®ife 2, % o o8 & IR CD —AB wefl-wifq qReifi 2,
zafert D &ife 2 1 T o 3T=e =1 =feu)
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C

B A

e efifsT R D:[a 2}%IWCD—AB=O@WW%%

- [2a+5c 2b+5d| [3 0] [0 O
'3a+8c 3p+8d| |43 22| |0 O
- [2a+5c-3 2b+5d | [0 O
|3a+8c-43 3p+8d-22| |0 O

ARl w1 GHF 9 &Y frefafed gHiw e e g

2a+5c—3=0 (1)
3a+8c-43=0 - (2
2b+5d=0 e
= 3b+8d-22=0 . (4)

(1) @ (2), ! WA HE W a=-191, ¢= 77 9= a2l
(3) @ (4), ! e HH W b=—110, d = 44 9= e¥el B

a b -191 -110
3d: D= =
[C d} [ 77 44}

3T 3 U¥ fafaer goamact

01
1. m?ﬁﬁmﬁAz[o O}ﬁﬂﬁﬁ@mﬁuﬁneNéﬁm
(al +bA)" = al + na"~1bA, &l | Fife 2 FT THTH T T

111 3t gt ot

2. Ak A=|1 1 1|, @ fag =iST & A" =| 3™ 31 31| pneN
111 gl gl gl
3 -4 n |1+2n —4n o .

3. ZrFq'A=[1 _J,?ﬁfﬁ?s'aﬁﬁQﬁFA —[ . 1_2n]a€rn@u=r110ﬁaﬁ%‘|
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11.
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IRA TN B Eua 3o < o g FST & AB -BATH famm gufia 1= <
fag HIfT for aTeqe B’AB wafia stean foam gufia @ =g A wafia steen
forom wmfia 2

0 2y z
X,y, @1 zo HHl I FA HiC, AR 6 A_[x y z]wﬂw
X -y z

A’A =| & HIE H 2

1
xoh fohg o o fag [1 2 1]{2
1

O OoON
X N O

i

ZrFr:A:[_?l’ ﬂ%ﬁa‘rmaﬁmﬁAz—Mwl:o%
1 0 2][x

Rk [x -5 1|0 2 1||4|=0% WxFH 77 74 Fifw|
2 0 3|1

ek Fefen €9 WeRR 1 a&qd X, y, 91 z 1 SRS il @ 5 1 9% < 9t
o farg & 21 aggetl &1 aiffe fawt F= gfea (fafifa) 2:
SR Eice)
I 10,000 2,000 18,000
[ 6,000 20,000 8,000
(a) A x, ydAd zH! Uk Ths 1 foshd Hod HAW: Rs2.50, Rs1.50 T2
Rs1.00 & o Tcish IR ¥ el 379 (Revenue) , 3T SISO 1 Feradl
H 9@ &I
(b) afx STda @1 a%gst &I Y&H TR I @rd (Cost) HAI;: Rs2.00,
Rs 1.00 @1 T& 50 € @ el @19 (Gross profit) T =it

12 3] [-7 -8 -9
AR X @ FifSE, Ak x[4 . 6}:[2 . 6}%

I A 91 B UHM whife o o o8 W YR € fh AB = BA i TIfurdi

o gr fag wifsw fo AB" = B"A &I 9o sifaftea fag =ifse f&
9@ ne N & faw (AB)"= A"B" &I
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Tfora

frfafed ool § w8l S| g

13.

14.

15.

L JBK 2R R N JNR 2R 4

2

L R 2

* ¢ O o

(2

ZrFr:Az[y _ﬂ ™ UFER ? fm Az=1, @

(A) 1+o2+Py=0 (B) 1-02+py=0

(C) 1-02-Py=0 (D) 1+02-Py=0

I} Tk Mg gHfEd qen fawm gufha S € €

(A) AT fasol smegE 2 (B) A TH I 3TE ¢TI

(C) AT =i a1regg 2| (D) = ¥ %

g AT o e 3@ YRR € TR A2=A,dl (| + AP —7A TR B:

(A) A (B) 1-A ©) | (D) 3A
AR

e, FoHl o1 G 1 Teh SAFAHR HH- = B

mUfeal 9o n& a9t SR FI mx nHIE FHT AT Fed 2

[a)],,., T W e

(8], T T ST 2

Th mxnAHE Th a1 e 2, 9K m=ngl

A=[a],,, T o o= 2, K a =0, 54 i ]

A=[a],  TF AW A €, A a =0,59 i#j,a =k (KTF 3R ),

=) R
Az[%qj]nxn@aaqwaﬂa{a’%\,qﬁ a=1v9 i=jdM a =04
i #] 8l

forell 1 amege (@ R etege) & |l ere@d I B R
A=[a]=[b] =B (i) ATen BT i 3 & qeM (i) i 920 | % W
Ff%rﬂrvﬁév‘faqaljzb” Kl

KA = Ka],., = [ka,.,

—A=(-DA

A-B=A+(-1)B

A+B=B+A



L 2EK R JBK JBR 2R 2R 2R 2R SR 2
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aeE 111

(A+B)+C=A+(B+C), &l A, BdCHuH HIfE & e &

K(A + B) = kA + kB, Siel Al B q9H whife & o8 T qe kT 3R 2|
(k+1)A=KA+IA, Sl kdaer | 3R 2l )

af A=[a],,, @B=[b],, FAB=C=[c],., T =2 a b2
(i) ABBC) = (AB)C, (i) A(B+C)=AB+AC, (i) (A+B)CEAC+BC
aRA=[a],,,TATAT=[a],
() (AY =A (i) (KAY =KA” (iii) (A+BY=A"+B’ (iv) (ABY =B'A’
g A=A d ATH FufHd 3TE T

R A’=-A T d ATH foum T T B

foredt ot eTregE 1 Uk TAfAA @i s faum qufid steel & AnThe o '
¥ frefia fean <1 g% 2|

el R YR wirard fefatea €:

() R<>R @C «C,

(i) R — kR C — kC

(i) R — R+kR ™ C, — C +kC,

Ifg AN B ot 3Te €, 39 UK f AB=BA =1, 38 A &l k™
TIe B 7, 9 A-1gR fefid #xd & 3R 37=ge B &1 kA A 2
il TR 1 FhT AT, A ST i 7, tfgdia g 21

—_— % —
L4



