srearrr [y

Sbhy @Jl'lalcg (MatricesD

**The essence of mathematics lies in its freedom — CANTOR 3

3.1 9fHeT (Introduction)

o T fafay smanet H oTegE o WM k1 SMEvIedl USdl B gE, MUK ok
Taiifuss wiferemet WeE § 9 Th €1 o we-w fafel & ge § =@ i
I TAR H hl HTRT €% 9% G FL <1 S Wash GHiwon & FeR 1 g w
o fau wfera qeon wa fafesl o %39 & T & IRUTTEEy ST i Geheu
o1 ToeRTa g2 STl 1 choel ash THIHON & e & Uil &I Yehe H
for €1 =T v fohen ST €, @iftyg el i SR 56 waAm 9 el Ak 7)1 e
Hohad qe Gieharstl 1 TAM Afd@ FHR % fAU sedRie Wewhie W
(Electronic Spreadsheet Programmes) ¥ T2 i , fSraent wam, shwsr: arforsa qen
foqm o fafe= &= o s 2, 9, woe (Budgeting), faswa sfgdeH (Sales
Projection), ©NTd 3fTsheid (Cost Estimation), fordt v o qfoml <61 favelyor senfs)
THeh aAfafier 3eh Wifaes |iward S| afee (Magnification), U (Rotation) el
foRdt Toaa g WIe (Reflection) =1 3@l gNI TR @1 § F&fa fman s wehar
21 MeYEl &1 YA TEAf@®! (Cryptography) W «fi etal &1 3@ o
A FT T A Shad foRE k1 & O wmEne 9 Hifgd §, safug suer W
STATYTeRT, oo, eMfreh TR e SiEifie g § oft fifan S 7

T A H G q A8 SIS (Matrix algebra) o STHRYA fagrdl 9
3TETA BT, BH Baeht emm|

3.2 g (Matrix)

A AT R &9 e Gul oFe el TTed § o U1 % 15 qikahTd @1 39 8H
[15] %9 ¥, 38 THg o T ek 6L Gohd &, T [ | o A fetfaa wen uen o "
gfqentell ®1 e 21 3@ A T g8 e T @ R U % a 15 gishid 9o 6
Fg ¢, @ T8 89 [15 6] YFR 9, TH G9F & WY e HL G © Tk [ | AKX
T Jom Yfafte T o 99 Fi1 gRahiel &1 9, Safe fgdid gfafte T o6 a9 wem
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1 T <uid 71 e1a HE ity o 2w uan qen S9ek < fiel wifsen qen fawe o
UG I qiEashisti qen oMl w1 i ge w1 o S wed 8

T U 15 gfeqertd qen 6 e €,
wifsTE % ue 10 gfEehTd qe 2 Feld ®,
o & T 13 Rt qe 5%eH ¢,
319 T4 B9 ORI w9 § fefafEd geR 9 =aftad o 996 B
gient e
qen 15 6
HifSEn 10 2
e 13 5
=g frefafad €1 9 oo & 9hd o
15 6 |« Tech dfs
10 2 |+ gud df
13 5 | «— = dfea
t t
Tea wWH T T
Frerell
T wifSET =
gfdent 15 10 13
helH 6 2 5
5 frefafed €1 9 =9 T 9% o
15 10 13 | «—ueett ufem
6 2 5 |« 3& dfw
t t t

TE WH g WY e WY
Bl YR 1 e | YU w9 w1 gfafteal wHw: T, wifsan qen faae &
TG YReqeR1st ki HE@ Yehe I € SR fadta wa it wfaftest wawn: qun, wifsar qen
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64 T

fgu o U9 wordl H TEA Yehe wLl &1 3 WhR, TE YR i e § gy
uferd w1 wfafteal swaw: Tun, SifsEn qon foue o uE qfeenet #1 E e S
€| fgcdtar dfer =61 wfafteal swawr: T, wifsen qen famee & O wedl Sl WEA Jehe
T &1 STHH Yo 1 T 1 Y 1 S8 Fed &1 AT=ieh ®9 9 eH A
%! Trefafiad YR 9 qReid i 2:
TR 1 3T Gl A1 Wel 1 Tk SFdshR HA-fa=md 21 31 gemnsti a1 wor
1 e o g7 Al Hfareal wed

e 1 H SAUST TMHA o SIS (Capital) 18RI SR =75 i €| 3TEl o Fo
e Frefafed 2

. 1
5 5 2+1 3 —5 . 3 .
A=| 0 5|,B=|35 -1 2| cC= X
5 COSX sinX+2 tanX

ST S | difast @t et w1 Ul (Rows) IR Sed Y@l e ok
WY (Columns) FEd 21 39 YR AT 3 Uferqal 9o 2 &9 & IR B ¥ 3 dferai dqen
3 &Y SEfh C § 2 fedl qen 3 w9 2
3.2.1 37qg &t ®ife (Order of a matrix)
mufeal den n Wl 9T ol ST 1 mx nhife (order) 1 STHE AU o]
Mx N 3T Fed € | 3Taud Tegel & e SSel o T3 § A, T 3 x 2 317,
BUF 3 x3 g8 a0 C,Th 2 x 3 3L 21 TH ST & fh A H 3x2=63109d &
3R B den CH %9 9 a1 6 169d B

g, fRdt mx n 3tege &1 Frefofad R we-fa=am g 8:

all alz al3 oo alj (XX

Ay Ay Qyyeee Gy oo
flil €1i2 €li3 az] ‘}m
an] az ('13...51 e 1

m mj mn| .«

A9 A=[a], . 1<i<mI<j<nel i, je N
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=0 ¥R ioff W & SR a4, 4.8, TaE jF W9 H SePE A, a,,
a..a,

T g, (o iR o [ W H ST AT st B ¥ EW W A H (L )
Faga oft %7 Thd 1 R mx n e § regEl w1 g@ mn el 2
=] o
1. =9 fofdl mx n<hife & e 1 Yohe w3 o folg, wohd A=[a ],

Eayll
2. TH hadl U0 ofegel R faem Wi, feh steud andfas ged € st

IR Al 1 T F Gt e El

TH UHh HHAA oh fRdl f63 (x, y) i T T8 (W9 31efa Ufek) BRI Jehe &L

T T

Thd €, S [ﬂ (31 [x, y)H, SR, &g P(0, 1), 3egg Feaor & P:[ﬂ B
[0 1] 8 Wehe fohan ST Hehal 2

e S foF 39 yohR &0 Tl o< Wash enefa o ofiel 1wk e o &9
¥ forg Wehd €1 I o ToiT Wk =S ABCD W foeR shifs, frees 3itd s
A (1,0), B (3,2),C(1,3),de D (-1,2) 2l

379, =S ABCD e &9 ® frefafed wr 9 fefud fhan st o €

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

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

3T TSR] 1 WA el el | feerd SAfHda sfrepfaat ok il l F&fd e
& fou feran s Wk 2
3TET 379 BH S IR W fa=m &

SaTeTor 1 diF el 1 [ den 11 gev qen afeen wiHal @ gefua fefatea gem
T o= whifse:
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& Rl Hfee @t
I 30 25
1 25 31
111 27 26

UG G I T 3 x 2 M H Frefud wifvw ol dfs oik g wo ol
yfafte F gehe w22

Tl USH Gl 3 x 2 3T & ¥4 | Frefafed yer o fefud faa s g 2:

30 25
A=|25 31
27 26

Ao dfem iR g W 1 gfafe had-11 wRE™ o Afeen wEwds w1 g
e A B
SaTetur 2 AR e oree ® 8 orada €, d STkl e wifAl o 8 Gehdl €7
Tl BH T € T, 9k fordl omege 1 ®ife mxn@ @ 39§ nn ereEE B €) ST
8 STdl aTel foRddl 3TeE oh Wl Hog wifedl T w4 o folu &0 wihd gee o
37 Tft i 1 J FE R PEE 8 T
a1d: weft gwd wiEd @ (1, 8), (8, 1), 4,2), (2, 4) ¥

TS G9E FHIfEA 1 x8,8x1,4x2,2x4%3

SEEIUT3 THh TH 3 x 2 3MHE i & Hitw, 9eh oo aij=%|i—3j|‘g’m
e Bl

8y 8
T TH 3 x 2 I, WA T THR Tl T A:|:a21 azz]

a3 A

m’ a|1=5||—3jl,|=1,2,3391lJ=1,2
1 5

1
=—[1-3.11=1 =—11-32I=—
&, > &, > >
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1 1 1

=—2-3.1l=— =—12-321=2
& > > ay, >
1 1 3
a, =—13-3.11=0 =—|3-321=—
5175 A > >
3
| 2
o Sl ST A=| — 2 2l
0 3
2

3.3 3megEl o W (Types of Matrices)
T %88 H ©H fafy= YR o Tl i af=et &
(i) &9 3T™E (Column matrix)
T IR, W ATSTE FHEcdl ¢, A% Y Shael Th & gal 21 S0 o

0
NE]

faw A =| 1 |, 4x 1 i 1 TF W9 Ao 81 =M% T, A=[a],  TF
172

mx 1 I 1 W9 e B
(i) ufe ME (Row matrix)

Teh e, Ui IR HEcAdl €, AE SUH ool Ueh Ui et 2l

W&WB:[—% J5 2 3} , Ix4 Hife 1 U dfeR TeqE €1 ST

1x4

W B=[b],, T | xnFi F W A=F 2

Ixn

(1i1) T Mg (Square matrix)
T e Toad iRl Y wE Wl i Gl o WHH el €, Tk avf g
FHEAMI B 3Td: Th mx n ATE, T e el ¢, A m=n iR 39 HIf

2022-23



68 T

W2 1| w3 e
3 -1

‘0 T o NS FEd €1 I o forg A=

AW oW

AR 81 Tk ¥ HA=[a]  TH mF N w A 2

Wf?’A:[a”]T{Eh‘ nHfCH o AFE 7, W TeEal (wfafeam)
a,,a,, .. a % e Ah fawvi & saud wed 2

1 -3 1
acm:?IFq'A{z 4 1|2 A fowel & 3954 1, 4, 6 2
35 6

@iv) faemut 3T (Diagonal matrix)
T w1 P B=(b,] T s weem €, Ak fawot % sifafe swen

=1 gft ST YA B € 39U, T S B=(b],,  fol oo weem
2, A b, = 0,54 i =] 2
~ ~1.1 0 0
WﬁA:[M,B:{_O 2},C= 0 2 0|, | i 1,2dqA3 F
0 03

faerof e )
(v) 3tfewr 3TFgR (Scalar matrix)
s okl IegE, ARV STegE HEd €, A% $heh faehul o rg@d U e
2, sl T @ AR B=([b],, W PR FHean €, A
b,=0, Vi %]
b=k i =] &l k#FE R 2l

IR,
V3 0o o
-1 0
A=[3], B:[O J, c=|l o 3 o |%H:
0 0 3

FfE 1, 2 a1 3 o 3w Tee 2l
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(vi) d@Heh Mg (Identity matrix)
s o e, foren faehul o |eft orea 1 i € qen 9 o= gt eree
TR T, T HE FEAN &1 T VR H, a1 Ao A=(a], T TEHH

AR =]
Emaf:"%’zr&"a""{o Ak iz

T, NI o TEHH T8 i | 51 FEfoa w81 51 " 9 Fife v it
€, 79 T8 W had 19 The FW 2

100
10
Wéﬁ\m[u,{o J{g (1) ?]m:ml,zwﬁsaww%n

e T 56 afE k=121 1, T Afser oTee, deaHe SITegg Bidl ©, W Yol
A e TIqal Tk e Mg &l 2

(vii) 9T 3TFR (Zero matrix)
T e, YA g Ao R 377548 Feal 8, I 30 qeft stoa g
ok

I, [0],[8 8][8 8 8},[0,0}@%4%3@341&@%@15@31@{5’@

O g Trefua #d €1 gt wifedl, ged g T et 2|
3.3.1 W @t @arar (Equality of matrices)
TR 2 SR A=[a,] @1 B = [b ] N wead €,
() o 99 Hifed o B 8, qe
(i) A Y TOFE, B o WG 3Tadd oh GHM T, A | 9 | oF |l AW o6
maijzbijng
2 3 2 3 . 3 2 2 3
L P N LR AT M
qge TE T TR w9 W, AR I g AT B WEME €, @ ¥9 W
A =B fagd &
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-1.5 0

Xy
g |z al=|2 Je|. W x=—15y=0,z=2,a=./g.b=3,c=2
b c|] |3 2
X+3 z+4 2y-7 0 6 3y-2
JEwT4ag | -6 a-1 0 |=|-6 -3 2c+2

b-3 -21 0 2b+4 21 0
g dl a b, c x ydun zoh TE A HifeC
ol w3 W gH Frefafed aiom g g @t

X+3=0, Z+4 =06, 2y —7=3y-2
a-1=-3, 0=2c+2 b-3=2b+4,
TR WA HE W EH Y Bl § 6

a=-2,b=-7,c=-1,x=-3,y=-5,2=2

2a+b a—2b}_[4 -3

SUERL [SC—d 4c+3d| |11 24}“')'?')‘a’b’cff"qT deF WM F1 it

T ARl I FHEA HT ARSI R, TG TS ! THH WH W TH U Sl

s fw
2a+b=4 5c—-d=11

a-2b=-3 4c+3d=24
1 G F WA FE Wa=1,b=2,c=3dd=49d 2l 2l

[ wroareret 3.1

2 5 19 7
5

1. 3&E A=|35 -2 5 12 |, o fow 3@ sifsa:
B35 17
(i) 3THE i hife (i) 3TeFEl i &
(iif) ST 8,5, &), &5 &y A,
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2. Afe fordl oTege ® 24 3799 € o THh! Wa Hifed = 22 AR $HE 13 37
g @ ifear @ g2

3. A foncht emregg o 18 oraa ® Al 3Ol H9d Al w1 82 Ak gEd 5 ot
gl @ o grm?

4. TF 2x 2R A=[a|F T Hif fawes srre frefafed weR @ wed €

.. i 2
(i) &= ('+2” <u>aj='—j (i) & = ('+2”

5. Wh 3 x4 AL HI T ity g e@e fefafad R 9 9@ e €:

@) a”=—| S8+l i) a;=2i—]
6. Trafafed Tl @ x, yden zeh 99 I Hifee:

4 3 y z 2 6 2 Xryrz) |9

: .| XTY

) [ }[ } (i) [ }[ :I(m) X+z |=|5
X 5 1 5 54z xy| |5 8 7

y+2z

a-b 2a+c -1 5
7. gHH sach 3eid %07 13 T a b, cdq doF WE FA HifeT)
8. A=[a], T T TR T AR
(A) m<n (B) m>n (C) m=n (D) 38 ¥ i &l

9. xTdMy Sk g Fob g ok forw smegel & Frefafed g gEe ©?

3x+7 5 0 y-2
y+1 2-3x|’|8 4

(A) x=%1 . y=17 (B) ¥ TN Hord T €
-2 -1 -2
© y=7 ", X=—7 3 (D) X—? ; Y—
10. 3x3ﬁﬁ&®ﬂ@ﬁwmﬁmmﬁlﬂaﬁmuﬁﬁzom1%
(A) 27 (B) 18 (C) 81 (D) 512

3.4 IRl W HfsFaTE (Operations on Matrices)
T 58] U BH SIogEl W F9 Wihaish 1 Wqd Sl S8 Mol o1 A, fohdt et
1 Tk A H U, SRl H Hefcher el o

2022-23



72 T

3.4.1 W T 9T (Addition of matrices)

M ST foh ®Iqe 1 TIM A 921 ®F B W < hiegdl B i heel | eigei
do AEfRAl o faw, @@ o Jd, I f9=-f9=1 7o o, % 1, 2 @21 3 oF od
gl v Sl W T A Sl 1 "Een 9 e eregel gr frefu ©:

A T He B W et
1| 80 60 1[ 90 50
2| 75 65 2 70 55
31 90 85 31 75 75

TH T foR HIfae Y& Jod a1 § 994 alcl ©d o S[dl 1 hdd S STl
wEdl €1 316 el ST TH TR B:
Ted o 1 : WS oh T (80 + 90), FEfRaAl o T (60 + 50)

T o 2 ASHI o AT (75 + 70), AStRAT o AT (65 + 55)
Ted o 3 : WS ok T (90 + 75), ASfohal o faT (85 + 75)

80+90 60+ 50
90+75 85+75

T8 & 9 H 38 TH YHN The HL Gohd T {75+70 65+55

T8 T SR, STYH A SRl h1 ANTRA 1 &5 @ ¢ o 3 STHRT 1 AT,
VA SR % WA Al S W W 2 Al SE 2l 2| 36 S, A

& fo Sl ool 1 99H wife @1 g =T
a; &, & ‘b, B, b,
A= =
T L‘zl ay) %3}@2X3W%HWB b, by sz@

T2 3@1%%,?ﬁ%ﬂA+B=[a“+hl % +hy a13+b'3_§mtrﬁwrfﬁﬂw?r%|
* 3 +hy &, +by ay+by

SATH &9 Y, 7 AR fF A=[a] 7 B=[b,] < FHH Fife, mx n et e
T AT BRI STl 1 ATHEA, SEE C=[c],,,, §0 wRenfud g g, St

c,=a +b, 7 | % |ft Wa AE F =R A 2
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0 2 WA+ B @ Fifsu

2 V51
seme [ ! }{ 1
3 —

Tl FifR AT B M HIfE 2 x 3 o1t 31e7e €, 3afeqq. Aden B &1 anT gRerfia
2, 3R

2+\/§ 1+\/§ 1-1 2+«/§ 1+\/§ 0
A+B= =
222 343 04 0 6 L|5W W e
2 2

. 9 39 o4 W 9o 30 € T A AN B WHH i ol Mege el € i

A + B uReqifirg =i 21 Ssreomef A=ﬁ (3)},13:[1 (2) ﬂ,aﬁmmﬁwﬁa

T R
2. ¥4 2@d ¥ T oremel @1 an, TAE Hife orel eegel o wq=ad o fgenerd
Hfshan &1 T ISR B

3.4.2 Ueh 37Tgg oAl Ueh erfaor @ U (Multiplication of a matrix by a scalar)
e UM ofifSe fop wifamn 3 A R feora Sl § qeft e ot oF S &S T

fean & (Faed 3.4.1)
A R feord Hadt § scared 1 e T fiu oo # famend T @

~ >

GEED GEIER

1 80 60
21 75 65
31 90 8 |

A W feom %) # saqifed o (aeh g2) wen frefafad weR R
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1[2x80 2x60
2{2x75 2><65]
3/2x90 2x85
160 120
sﬁwwﬁ[wo 130]W@ﬁaﬁawm%lwé@ﬁ%ﬁa%
180 170

T A Tee e ok FAF FFd i 2 ¥ UM HH W YIS el 2

IS €9 oH, Thdl o8 o T e § o i, fFAfafad ger 9 gRfta
FW@ R AR A=[a], TF T ¢ 9 KT A0 & @ kATH 10 o= ¢ fa
ASh Y% 1Fd i AR kE TON ik W fHAr S 2

TR ows d, KA =k[a], = [K@)],,, A KA T (i, )T S, i e

mxn _

%aﬁﬂaméﬁm,mﬂ%ﬁ%l

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 o1 3RUT 3TTdE (Negative of a matrix) fh&l 3Tegg A %1 R0 38 —A
¥ FEfrd B 81 8 AT A= (- 1) ATR wfenfia F

301
Ireoned, UH eifee & A:[_5 «

acenaceo[? TP
B B -5 x| |5 =x

M &1 AW (Difference of matrices) a3 A = [a,], 721 B = [b,] 9 Hife
mx A 3 EE € T T AR A-B, Th o D =(d,| el i 7901 | & T

},aﬁ-Aﬁm&rﬁaﬁwﬁmﬁm%
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Al % fT d, =a, - b, 3, 5] IRAME B 21 S R H, D=A-B=A+(-1)B,
M 3T A T 3T — B &1 ARTHA

At 28 [3-1 3],
sEEOT AR A=, 4 =|_; o |E® 2A-B W U
T B OUW
2A—B—2123 3 -1 3
“%l231] |10 2
{2 4 6} {—3 1 —3}
— +
4 6 2 1 0 -2
2-3 441 6-3] [-1 5 3
1441 640 2-2| |5 6 0
343 M@\Eﬁ & g & gwaﬁ (Properties of matrix addition)
el o AN i Hiwan Frefetaa qoremt (Fremt) 1 dqe s 2
() cru-fafma 99 (Commutative Law) I A = [a,], B = [b,] ¥ Hife
mxn, ol g8 €, @ A +B =B + A &I
3@ A+B=[a]+[b]=T[a +b]
=[b, +a ] (Fenst w1 A FwH-fate 2)
=(b] +1aD =B + A

(i) wrgerd W (Associative Law) 9 &ife mx n 3 =l ot 99 strez@!
A=[a].B=[b].C=[c]% fT (A+B)+C=A+(B+C)
3 (A+B)+C=(a] + [b] + [c]
=[a, + b”.] +[c]=I[(a + b”.) + ¢l
=[a; + (b, + ¢l (i 2)
=[a]+ [, +cpl=[a]+ (bl+I[ch=A+B+C)
(i) =T o qE@Weh AT 3T (Existence of additive identity) A <fifsy o
A=[a|TF mxn PR € AROTF mx nyF T €, @ A+0 = 0+A=A
BT TS IS H, SRl o A Giwa &1 dogush I g8 O T

@iv) AT F Ufdend o T (The existence of additive inverse) A T
5 A=[a],, T = €, @ TF o M=F ~A=[-q], T TFL H T
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F A+ (—A)=(—A)+A= 0, 3qWA 3T — A, 3T A &1 I oh Fdd
TS 3T Teral R0 TR 2

3.4.4 T 3G & arfaor Nk &F ﬂ'UTgJﬁ (Properties of scalar multiplication of
a matrix)

A% A =[a] T B =[b ] THH Ffe mx n, a1 T T ¢ IR ka=n | sifew 2, @
(i) KA +B) =k A + KB, (i) (k+DA=KkA +1A
s@, A=[a], .B=Ibl,, o kden | aifcwr €, @

I
R)
=kla; + b =[k(a +b)l =[(ka) + (kb
=[ka]+[kb]=kla]l+klb]=kA+kB
i) (k+)A=k+Da]

(i) k(A+B)=k(a]+][b

=[kk+hal=kal+[lal=k[a]l+I[a]=kA+IlA.

8 0 2 -2
W%TUTSEFE’A=[4 —2],8_[4 2]3941 2A +3X = 5B fean & qt amege X

3 6 5 1
RISRCAEL
Ta R ?  2A+3X=5B

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

Bl 2A - 2A +3X =5B -2A (TeE A Ha-fafea 2)

Bl 0+3X=5B-2A (= 2A, STEE 2A &1 91 el 2)
Bl =5B-2A (O, 3T 1 THHF T)

= :%(SB 2A)

W | =

2 =2 8 0 10 -10 -16 0
a1 XZ% 504 2 |-2|14-=2||= 20 10 |+| -8 4
=51 36 =25 5 -6 —-12
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10

10-16 —10+0 6 -10 34

_ 11 20-8 1044 =% 12 14 |_| 4 %
256 5-12 S R
3 3 |

5 2
IEETOT 9 X 941 Y, T Hie, AR X+Y=[O 9}39,“ X—Y:F 61}%,

. [5 2} [3 6}
T MWW X+Y)+(X-Y)= +

0 9/ |0 -1
o o= 4]
7 X+X)+(Y-Y)= = 2X=
0 8 0 8
1[8 8} [4 4}
aq - —
210 8| [0 4
T & (X+Y)—(X—Y):[5 2}_[3 6}
0 9| |0 -1
[5—3 2—6} [2 _4}
a X-X)+(Y+Y)= — 2Y =
0 9+1 0 10
12 —4} [1 —2}
?:" Y:— =
210 10| |0 5

7o fem '

2[)( > },[3 ‘4} 7 6 ox 10 13 =41 [7 6
= = + =
7 y=3] [1 2 15 14 14 2y-6| |1 2| [15 14
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m [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=17 qq 2y -4 = 14 (F?)
R 2x=7-73 qe 2y=18
Rl x=i qe y=§

2 2
A x=2 e y=9

SEECOT 11 1 e iy iR = fi oheet €9 YR o <ed S STEEd,
A G T3 HT Bl F | IHT RGN gRI, Fadar de SRR 918 H, 39 WK h
et &1 ot (vuai ®) @i, Frefafad A o B eegel | o fran @

fader A1® &+ fawl (Rs ®)
A A GBS
A [ 10,000 20,000 30,000} LI EE|
50,000 30,000 10,000 | TE=R0T f&E

3R W18 I Tkl (Rs H)
AT pere: < MG KX

A—B=|: 5000 10,000 24,000}@%&1?

30,000 20,000 0 e

(i) JIF FRIM HT Y& TR o =Ea Hi GdeR a9 TRER i FfHAfad foeht
EREIIEI

(i) TodeR w1 3T9aT TRER ¥ e foshl | & TG it

(i) =€ <A AT 1 et fasht W 29% o firerar 2, @1 o1 ® Yoi® YR &
e 1 fashl W Y& fha™ &1 fer aren a9 9@ i)

(i) I fRUM &1 Ui UHR oF FEd Hi (GdeX qo1 SToRER H s oK oh
T 1 fat 9= @ T R
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a=E 79

Elpseenil A =0

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

70,000 40,000 20,000 o0 e

(i) Todaw =1 orden sreer o g fashl § & 9 @ W 2,

E[ESE il A EER
N po| 5000 10,000 24,000 | T
30,000 20,000 0 T g

2
(i) BT 2% = —xB=0.02xB
100

Eleenil A GEL|
R IERIE
=0.02|: 5000 10,000 6000 :|

20,000 10,000 10,000 | TF= fHe
EIESEE A =0
_ 100 200 120 | wmfwem
400 200 200 | e foE

37d: STRER W18 H, HARYM, Udeh TR oF a@ad i ol T e 100,
2200, q1 T120 19 W il ® AR A e, Yoish YR o =eel i fasmt ®
FAI: T400, T200 A 200 AN AfAT e B

3.4.5 W T U7 (Multiplication of matrices)

T o fop i ok =i <1 fisr &1 i 2 shom aen 5 wer i Yk Tiel =l
€, 5 for <0 1 8 et A1 10 HE ohi T&ioh! 1 SAELHT 81 I Teh ThH
W (HHd) T FE h fay W ¥, W Frefatad geR @

HAH - Y 35, HEM! 1 GEH - Fodd T50 B

I OH ¥ YIS Hl TR o TE S T=M? Tweddl, Wil hl
Z(5x2+50x5) e, T260 HT STETIRA €, Sefeh LT I (8 x 5+ 50 x 10) 372
540 ! SAHAT B B0 SR GeAl i Nege Frever | frfefad v o e Y
Thd B:
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SMATAHAT yfd 1 W (FuAE °) MY YT (FUAt | )

25 5 5%2+5x507 [260
8 10 50 8x5+10x50| | 540
A ST o S g fRE o S R 96 % R 9E frefafad R €

FeH - T T4, Ml hl T&Ih - Todsh 40

39, I 9 9 N WER h % fAU oTewTes SR HES:T(4 x 2 + 40 % 5)
=%208 A2 T(8 x 4 + 10 x 40) = T432 T
T: ST gul ) FreEfafad €1 9 frefia w1 ged €

SMATAHAT yfa -1 Tm (Fu | ) YTk AT (FUAT | )

2 5 4 4x2+40x5 | [208
8 10 40 8x4 +10x40| | 432
319, 3T AT XSl H U gEAAISA T Wiy e U g fefataa
TR & The HL Thd &

SMATAHAT yfa 0 I (HuA W) MYk AT (FUAt | )
2 5 5 4 S5X2+5x50 4x2+40x5
8 10 50 40 8x5 +10X50 8x4 +10x40

260 208
:[540 432}

ST 0T egel o MU il Tk SSEA0T 81 BH 2@ § fh MeEl Aden Bk
UM o o, AH T %1 S B H ufadel i 9@ o aXeR gl el 36 Sifdfea
TUA%A TS (Product matrix) o 7@l ! U i o T, T7 A ! dfekal qen
B o WUl ! wieht, ol o HHTER (Element-wise) TOM id & 3R qRIOd 39
TUFhE 1 FNTh 10 Hd B | STEer €9 ¥, B9 el o UH i Frefefad aE
Y g i 8

< M@l AT B &1 e IR g ®, 9f% AW Wi i g, B e
F WS F A A 2| AE AT B A =[] TF mxnFfe F AT T R
B=[Q]@nxpﬁﬁaﬂaﬂaﬁélwaﬂa@/§am B &1 TUHHH Teh mx p Hife
1 3TgE C &1 €1 38 C I (i, k)ail 3Ted ¢, Wt hid o foe a0 AT i ff ufer
3R B o kdf 9 1 id ® IR fRT Seh 3fedl ol HHMER T i &1 qarae=< g
goft Ul T AR T R o &1 g v | AR,
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aee 8l

A=[a], .B=[b] T AF i 9 [q,a,..a,]70 B 7 kil w4

jk'nxp

by
By a

. %‘,aa C= a11b1k+ a12b2k+a13b3k+"'+a1n nk — Ziaij bjk
. =

bnk

= C=([C,,, ., AT B F ToHwA 2

2 7
Wé?%rq,zrﬁ;cz[l -1 2}?{%11 D{—l 1| &
0 3 4

5 -4

2 7
1 -1 2
WCDqﬁW%HWCDz[O 3 4} -1 1}@%2311&‘@%1%114@

5 —4

Y& fafte C ol fordt dfea =1 wfafedl &t Do f&dt =9 &t a yfafesdt &
AT o AR o SR Bl B 9SSRl § g =Rl qieher fEfated

qgqH i =

2| 2 7__[1)(2>+(1)(1>+<2>(5) ‘1
RZIESRZE —Il 1=
wWaF om0 3 4] |5 -4 ? ?
wEdE [ ol [ 2 7] 3 m+reha)+24
A 11| |2 1{ M) D+ D (D) +2 ()
wWow eema [0 3 4] [ 5 -4 [? ?
TEl dfe _1 . 2_ [ 2 71 [13 ]
agqr 9gH -1 1=
Wy s emma [0 3 4] L5 —-4] [0@+3E=DH+4(5) 7
e dfed _1 1 2_ 2 71 13 ]
o TR -1 1=
wWag e [0 3 4] [ 5 -4 [17 0()+3D+4(C4_

13 =2
Ad: CD=
17 -13
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A_6 9WB_2 6 0
sTERO 129 A=l o =7 ¢ 8 2 d AB 3@ SifSU)

TANE AT 2 WY & S e B 1 uferkdal oF oM ¥ o1qud AB yRfid #1 o

[6(2)+9(7) 6(6)+9(9) 6(0)+9(8)
AB=120)+3(7) 2(6)+3(9) 2(0)+3(8)}

[12+63 36+81 0+72] [75 117 72
T 4421 12427 0424 |25 39 24

| femuit | afz AB wftemfod 2 8 Sawas 7§ fF BA st uRenfia 1 ST

IR0 H AB URwIfid € wq BA TRt e € st BH 3 %9 § Sefh AW shered

2 HferEl (3 dferEl ) €1 A AT B wE: mx nadl k x | Hifea o e

& @ AB Tl BAHI € aRefud € afe o ohaet afg n=k o | = meh favm

gg,aﬁAaﬁiBﬁﬁwﬁé&aﬁw%,a’tABHWBAﬁwﬁm&m
|

TSR oF TV hi 3TeRA-Taf-mear (Non-Commutativity of multiplication of matrices)

379 B9 U 338301 o g W1 T, Al AB dam BA URenfia of &, a1 92 ewas
& © f% AB = BA @

23
45
21

mmsaﬁ;Az[ 9, 3} 3k B= ,d AB €1 BA T shifSiu| <9isy foh

-4 25

AB # BA

&ol Fifew fF ATH 2 x 3 3Teg8 € 31k B TH 3 x 2 378 ¢, ST AB dl BA S
& uRefd ® dom HH: 2 x 299N 3 x 3, HifeA o e T A Hifew

3 23
1-2 3 2-8+6 3-10+3 0 -4
AB= 4 5 = =
-4 2 5 21 —8+8+10 —-12+10+5 10 3

(23 2-12 -446 6415 -10 2 21
1-2 3
R BA=|45 =14-20 -8+10 12+25|=|-16 2 37

4 2 5
121 2-4 -442 645 -2 =2 11
Tedar AB # BA.
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ST 3T § AB de BA f=i-fo=t wifeal o omege @ @R @ AB = BA
21T HIE UH G= Fehal € T af€ AB 9o BASHI THM *ife o B o H9ad: o
T e g TEn off 7 1 9T 70 T See 7% fewen % fau R w© § oAl
AB @1 BA U9 e o & d i 7Te revasw TEl ¢ f o e el

IEATT 14 3R A:[l O}w B:[O 1}%& AB:[O 1}
0 10 -1 0

R BA = [S _(ﬂ 2| TIET AB # BA R

3Td: e A HA-Taftme T e 2

| forot | e areqd o7 e € o Aden B steel % o @t gl o for, e
feTu AB @2 BA URHIfod 8, AB # BA BN 380 & fag

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

o ST o M *ife & fawol seggl %1 om wu-fafma g 2
ﬁ?@?ﬂ' anaz@ %W%Wﬁ?ﬁ 3MFg: (Zero matrix as the product

of two non-zero matrices)

T T ® fop < ardfas gemei adenbeh fag, A ab=0¢ @ =0 a= 0 e
b= 02w 21 fohg el o fore o7 sifveamdd: Tea &l &l 81 39 o1 1 §H Teh S0
BRI <@

35
00

Y B
0 2{|0 0] [0 O

37 AfE I AR 1 U Teh YA I ¢ a1 AGwdF & ¢ foh 379 4w
e e I e o
3.4.6 W &F U7 &F 7\Z'l7T‘c’J7?C (Properties of multiplication of matrices)
SRl o UM o TUIMH! 1 eH A9 T SR Suutd KU Seo #R ®© €

1. wrged frem: fR=l ot d= ool A, Bden C & fau

(AB) C = A (BC), 5@ wfl THiehtor & i wet wRenfid &t &

SR 15 A% A=[g _ﬂ Rel B:[

}%?ﬁAmeaﬁﬁﬁm
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2. Toaawor fram : f= ot 9 smexel A, Ba@en C & fag
(i) A (B+C)=AB +AC
(i) (A+B)C = AC + BC, 5fa ot efteror o <1 uar gReqiferd s 2

3. U oF AeaHeh ohT TR : Uik O SR AT faiu ¥9M Fife & T R
151 ST 30 TR &1 €, fF A= A=A

319 TH 30N oF GRI SUYE TUIEH! 1 HATTT |

1 1 1 13
123 -4
seEwr 16 Ak A=|2 0 3|, B=|0 2 amcz[zo ) J?—ﬁA(BC)
3 -1 2 -14

Tl (AB)C F1d shifsw 3R fe@emsn fF (AB)C = A(BC) 21

1 1 -1][1 3 1+0+1 3+2-4 2 1
a1 W@l AB=|2 0 3||0 2|=|2+0-36+0+12|=|-1 18
13 -1 2||-1 4] [3+0-2 9-2+8 1 15
(2 1 2+2 4+0 6-2 —-8+1
1 2 3 -4
(AB) (C) = |-1 18 , oo 1|3 -1+36 -2+0 -3-36 4+18
1 15 1+30 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
CCl 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|7 2 3 -1
0 3|40 -4 2
1 2||7-2 -11 8

1
3Tdud ABC) =2
3

7+4-7 2+0+2 -3—-4+11 -1+2-8
14+0+21 4+40-6 —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 01 1 2
IEEr 179 A={-6 0 8|,B=|1 0 2|,C=[-2
7 -8 0 1 20 3

q AC, BC a1 (A + B)C &1 URehed ifSUl I8 ot Tenfuq sifow o
(A +B)C=AC + BC

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

[0 7 8]1[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
3Heh 3fafied AC=|-6 0 8|2 |=|-12+0+24 |=|12
7 -8 0/] 3 14+16+0 30
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AC+BC=

Rl (A+B)C=AC+BC

1 2 3

IeEv0T 18 af A=|3 -2
4 2 1

1 2 3|1 2

TA T S § R A’=AA=3 2 1[[3 =2
4 2 1|4 2

2 31{19 4

AS=AA’=|3 2 1|1

4 2 1}|14 6 15

63 46 69 1 2 3
11-40(0

3 A3 -23A-40I=|69 -6 23|-23|3 -2

92 46 63

(63 46 69] [-23 —-46 -69
169 —6 23|+|-69 46

92 46 63 -92 -46 -23

[63—-23-40 46—-46+0
- 169-69+0

(92-92+0

46 —46+0

2022-23

1|=|1

4 2 1

23 |+

(19
14

[63

=69

92

1

0

—40

69-69+0
-6+46-40 23-23+0
63-23-40

1|2 4 gofse &% A®-23A—-40I=0

4 8
12 8
6 15

46 69
-6 23
46 63

0 -40

oS O O
oS O O
Il
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SaTETOT 19 Rt faem g 9 & IRE Th IoHaR 3 4 0 SFHGaR & J9R
30 U S 9Ueh HH hl 3oh W TANGd [ohdll TER Bq A fafedl g §deh Tenfyq
T fHfvea gem A §: IelhA NI, SR-TR SR el Uil ot §RI| Wedeh Hueh
Yok (Y ®) 9 omerE A H = €,

gfd Haeh qod
40 TA®H g
A= 100 B ST
50 REIR-E

X AAMY Y I W, YIF YHR F HUhT i G T

ESIeaE| TWEER U= g

5_[1000 500 50001=X i o & x e y v i 7 g o
3000 1000 10,000|—Y

TE e IR TG HifSu
T W W

[ 40,000 + 50,000 + 250,000 } —-X

120,000 + 100,000 +500,000 | —»Y

340,000 |- X
~ 720,000 |—>Y

q: T gN I YU | o1 1 T el YRRINT A 340,000 TH & 720,000
U9 srufq Rs 3400 @@ Rs 7200 2l

[ wromraret 3.2 |

3 2 -2 5 3 4
i A+B (i) A-B () 3A-C
(iv) AB (v) BA

1. qﬁ?ﬁﬁm%A:F 4]3:[1 3},c=[‘2 S]a‘rﬁmﬁr@amﬁm:
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2. frefafad =t afewfaa wifse:

. [a b 4|2 b a2+ b+ . 2ab  2bc
v b a] |[b a W a+c® a’+b*| |2ac —2ab
-1 4 —6] [12 7 6 — . i X
i) |8 5 16]+|8 0 5| (v cos” X sin” X sin“ X cos” X
m v
8 5 3 2 4 _sin2 X cos’ X cos’Xx sin* X

3. TR rAwa afefaa ST

1
| a bfla-b ol 3 4 =211 2 3
D1y allp a| @ |2 I, 50, 5,

3
2 3 471 =3 5 21
, 1 01
Gv) |3 4 5||0 2 4 w32, ,
45 6/[3 0 5 -11
] 2 -3
w 137300 o
V1 .
-1 0 2
- 301
1 2 -3 3 -1 2 4 1 2
4. afx A=[5 0 2|,B=|[4 2 5|@NC=|0 3 2| @ (A+B)aen
1 -1 1 2 0 3 1 -2 3

(B — C) uRehferd hifera| @Y &1 goandd shitsie f6 A+ (B-C)=(A+B)-C.

[3XY

5. afg A= qa B= , T 3A — 5B Ufiehford hifsal

N Wi e

WIN Wl WlIN
WIN Wl wlo
gIN gl alN
glo gl glw
gl oS
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cos0

A i, cose[
X d91 Y 91 hifsg afg

sin 0

—sin® cos

89

sin©

+ sin®
6} [cos 0

—cos9
sin©

, 70 30
o xov=|7 ofmmx vo[3 ]
2 5 0 3

. 2 3
(i1) 2X+3Y=[4 0} qn 3X+2Y=[

X q1 Y 9@ hifee A Y=

1
X qen y 9a sifse afg 2[0
10.

[y 1+
BRE
M

11. afg x

12. afg 3

EAIELY

cos X
sin X

13. 4 F(x)=
0

0
14. <31z f®

Z+W

—sinX 0
cosx O
1

2 2
1 5

3 2] 2XY'10
| 4| TAFY=) 530

T }
}_ y O}:[S 6
x| |1 2] |1 8

ST GHIRT F X, y, z g toF fou @ wifag afg
i
3

4 6

}=EO} g @ xdA yF WA F@ S

4

X;y}%?ﬁx,y,z?r%ﬂ Wk Al Rl

g q fag ®ifST fF F(x) Fy) = FX + Y)

o 3 R
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15.

16.

17.

18.

19.

20.

1 2 3{-1 1 O -1 1 O0f|1 2 3
@ (0 1 Off0 -1 1(#] 0-1 1]/0 1 O
1 1 0|2 3 4 2 3 411 1 0O
2 0 1
g A=[2 1 3|7 d A2—5A+ 6], F HE G KIS
1 -1 0
1 0 2
I A=|0 2 1|2 @ fag HINT fF AS—6A2+7TA+2[=0
2 0 3
3 -2 1 0 .
RIE A=[4 2} ?f%ﬂl=[o JQHN:kA—Hﬁ?ﬁkEITHaﬁﬁlEl
0 —tang
Iz A= 2 | Qo 1912 2 1 TF qHE S 1 @ fag Hif
tang 0
2
cosO. —sino
ﬁnA:(I—A)[. }
S1n oL Ccos

fopelt SAIR o o U@ 30,000 T T W B TG Y - yehR o e
o e e 819U s W 5% afes qen fgdid §is W 7% oifties s 9w
21 €1 STegE UM o WA g1 g8 Freffta i fam 30,000 F9El % R
T YHR ok arel B Fa9 w3 & fou fomg g 9 S99 =R 99 %1 w5
a1t =

(a) Rs1800 Bl  (b)Rs2000 &I

et Tohel 1 &Il 1 M § 10 oA WA faM, 8 3o slifqe famm den
10 TSI S7efeIe Y G&deh 1 37 GEdehl o1 Tk Ted hu: Rs 80, Rs 60 Al
Rs 40 Ufd G 2| STegg SIS o 9aRT SR 31 Hifete foh gt gedent i
IO W M HI Fo R SAAT g g

T offSTe fF X, Y, Z, Waem PHEST: 2xn, 3 x Kk 2 xp, nx 3T px k, Hifei
o e T A R ye g 21 den 22 ¥ 9 3w g
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21. PY + WY & 9RwIfod M & faw n, kdem p ™ 1 gfasy gmm?

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

3.5. 3MFE &1 URad (Transpose of a Matrix)

79 =% | e fordl omege o aftad qen s foei yaR o eregel, S8 gnfid
3R (Symmetric Matrix ) er faod @i g8 (Skew Symmetric Matrix) &
IR H A

aftaTT 3 4 A=([a ] TH Mx NHITE 1 TeE & @ AT dfemal qe Tl o1 /e

fafm& (Interchange) ¥ ¥ U BF ATl 3TE A &7 IRad (Transpose) HEardl
21 38 Ah IRad i A’ (A1 AT) ¥ Frefia €)1 g o=l ¥, Afg

A=la],, . A =[], & S, 3

i“nxm

3.5 3 V3 0
Ao V3 L] A@TA= -1 =m
51
0 __1 5 2x%x3
5 3x2

aﬂ?:’:l@ o Ufiad o gma‘n‘ (Properties of transpose of matrices)

319 &Y Tl oTTE o URad Mg oh fefatad oMt sl fo Squfa fu = &
&1 TTR1 T SUGR ST gRI el S Tehal €1 U Hife o Fehedl eegl
Ada B fau

i (AY =A (i) (KA)Y = KA’ (SETK #1E 3= 1)
i) (A+BY=A"+B (iv) (ABY =B’ A’
2 -1 2
WZOW&A=[3\/§2}HWB=[ }a‘rﬁmﬁr@aaﬁwﬁa
4 2 0 1 2 4
EAISLE
i (A)Y =A (i) (A+BY=A"+PB

(i) (KBY = KB’, STl k h1g 3= 2|
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7
(i) =&
3 4
A:{3 V3 2}:A'= J3 2 :>(A')’={3 V3 2
42 0 4 2
2 0
s (A =A
(i) =ref
A=l? 3 2l B= 2 -l 2}:A+B:5 V3-1 4
42 0 1 24 5
s A
g (A+BY=[/3-1 4
4 4
[ 3 4 2 1
- Ao V3 2|B'=[-1 2
(2.0 2 4
D
3quE A+B =[3-14
4 4
37 (A+B) =A"+B’
(iii) =&l
wmokl2 2] [k ko2
12 4] |k 2k 4k
2k Kk (21
GE| (kBY = |-k 2k |=k|-1 2 |=kB’
2k 4k| |2 4

31d: (kB) = kB’
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-2
SEETT 21 A=| 4|,B=[1 3 —6] T @ FeN FITY (AB) = B'A’ 2
5
Tol Tt
o7
A_| 4|-B=[l 3 6]
_5_
-27 -2 -6 12
oo AB=| 4|[1 3 -6]=|4 12 -24
| 5 5 15 =30
-2 4 5
31d (ABYy=|-6 12 15
12 -24 -30
1
3 AN=[245],B=| 3
-6

1 -2 4 5
- BA’=| 3|[-2 4 5]=|-6 12 15|=(ABY
-6 12 -24 -30
RG] (AB) =B’A’
3.6 gufia aor foun wufad sTaE (Symmetric and Skew Symmetric
Matrices)

afteTeT 4 T A S A = [a] T FeA § AR A= A S1eiqi 9] F T HE
Wl % fe [a] = [a] @

o223
I F AU, A=| 2 -1.5 -1 | TF GEHA SR B, Fih A'= A
3 -1 1
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TR 5 T M ASE A =[] T GAH STEIE Fedr €, AARA = A, i

| q joF B WO WA % fAT @ =-a @ o, AR TWi=| W, d@ a =—a W
3d: 28 =0Tqa, =0 FA& | = fau

T 319 IE goTl Tk forelt fom wmfta atregg oF faesvl o 9+ft ofe@@ 3= e
0 e f

%’lmﬁaﬂaﬁs{_e 0 g]@ﬁmmﬁﬁwé,aﬁﬁBeB%l
-f -g O

319, 9 T den fawm wufaa oTeEl o o Ut &t fag w

THe | ardfae sTeEEl ardt fet ot oeE A fau A+ A’ T wAfHd SR e
A-A’ T foom wafid oefe e 2|
SUUTT HF difeie fF B=A+ A’ @@
B = (A+AY
= A"+ (A (HifF (A + B) = (A" + B")
= A+ A (FfF (A) = A)
= A+A" (FRA+B=B+A)

=B
T B= A+A’'T% THMA R T
9 A oo b C=A-A
C=(A-A)Y=A"—(AY (7
=A-A (F?)
=-(A-A)=-C
37el: C= A-A' & foug gafiq srege 2l

vo 2 forddt ot Trerg Y U wAfaa den U fawn wfha serel o AnThe oF w9
T = foren S wear 2

Suufa AM AT fF A T ot eregg R e faw g ® T

1 o1 ,
A=—(A+A)+=(A-A
2( ) 2( )
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T 1 N BH 96 € TR (A + A') Th WG g8 a9l (A—A) Tk foom wef
e §1 Fifeh et oft ameg Ash fIT (KA) = kA’ il 81 39 ek Frehoran ©

Sl

%(A+A')WWHW%(A—A')WWW%I 31a; Torelt &t oT/e 1
s GG 9o Tk faUe GEfid STeel o ANThd o &9 § o SR S Tk 2

2 2 -4
SEEIU22 98 B=|-1 3 4
1 -2 -3
3 o ANTHA o6 €9 H K HIaQ
2 -1 1
T qIB'=|-2 3 -2
-4 4 -3

4 -3 -3
EIERGiISIED P:%(B+B')=1—3 6 2
-3 2 -6
, 33
2 2
-3
e P=|= 3 1 |=P
2
23
L 2 i
37el: P:%(B+B')QT:F@T&IH3W@E%I

0 -1 -5
@ & T SR Q:%(BB')—%{ 0 6]—
5 6 0
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96  TIfUa

o L 3
2
-
qad Q=70_3:_Q
23
2 ]
1 ,
s Q:E(B—B)@Wﬂqﬁﬁw%l
, 23S
; 2 2 . 2 2 2 2 -4
SiC| P+Q=_73 Ll+|53 0 3|=|1 3 4|=B
1 -2 -3
=1 32 3o
2 2

31 TS B UH GHUA 3Tegg a1 U foud §Hfhaa o8 o afsd o &4 |
EECRCRIRIRIL

[rorarett 3.3 |
1. frfafed sTegel o ¥ g&® &1 9Rad 9 St
> -15 6
1 S
M |3 (i) [2 3} (i) V3 5 6
1 2 3 -1
-1 2 3 -4 1 -5
2. R A=| 5 7 9|dm B=| 1 2 O0|% o gonfuq Hifsw f&F
211 13 1
() (A+BY =A"+B (i) (A-B)Y =A" - B’

34
-1 21
3. aﬁ;A’—{—l 2] qefn B:[ 1 2 J%‘aﬁwﬁwﬁmﬁ
01
(i) (A+BY=A"+B’ (i) (A-BY =A"-B’

2022-23



10.

. WﬁA-{—a 0 ¢

aE 97

Iqfe A':[_l2 ﬂ qe B:[_i Z}%?ﬁ(A+2B)’§HH ST
AT B gl o fow genfaa Hifs fa (ABY = B’A’, S&l

1 0
@) A——4],B—[—1 2 1 i A_H,B_[l 5 7]
|3 2

@ afza=| ¢ Sina}gﬁa‘rwﬁaﬁﬁqﬁ AA=1

—sin®t  cos O

(ﬁ)aﬁAz[Sina Césa}ﬁaﬁwﬁaﬁmﬁA’A:I
—COoSO SInd
1 -15
() fog #fST & see A=|-1 2 1| % SAfta o1 2
5 13
0 1 -1
(i) fag FIfC fF sm® A=|-1 0 1 | fomm wnfim s 2
1 -1 0

T A=[é ﬂéamwﬁaﬁmﬁﬁ
(i) (A+A")TH GHMH 3TTe 2|
(i) (A-A")TH faom gufa =1egE 2l

0 a b | |
q E(A+A’) HWE(A—A') RISRCALEL

-b -c 0
frefafed ool &1 TH TAid Segg a1 U foud §afhd o8 o arhd

o ®9 H Fod hITo0:
6 2 2
G) |-2 3 -1
2 -1 3

3 5
(1) 1 -1
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TIford

3 3 -1 L5
Gi) |2 -2 1 ) | 4 5

-4 5 2

I W@ 11 94 12 ¥ FE S| g
11. =f§ Ao B UHM ife o HHHG =8 & ol AB - BATH

12.

(A) T wmfia eeg @ (B) THfa oqe §
(C) T T T (D) TEF TE &
Rl Az{c,osa _Sina}amA+A’=La‘r o A
SIno cosa

A) = B) =

(A) 6 (B) 3

C Dy X

(OR (D) 5

3.7 g W URfuak wfekar (medg ®uiawer) [Elementary Operation
(Transformation) of a matrix]

fopdl eTeE W B: YR w1 Fiward (Taiaon) fory S €, fo @ i dfemai qen =
ol W et 2, fo= urfiver wispamd =1 &waor #ed B

®)

(i)

fersit 31 wferaal & 3t Tl @1 WER fafre: Udielcdsh &9 (symbolically) ¥,
it o joff dferarl o fafa #1 R <> R qenidden jd wei & fafwm w6
Cecjmﬁzaﬁmm%lmasm

1 2 1 -1 31
A=l-1 3 1|,WRORFITANHH WA A | | 2 | |9«
5 6 7 5 6 7

Bl B

ferdt i a1 T o STaIEl H1 TH AR G& T YU FHIAT: TdlhcHs €9
#, iof ufed % T&F eeEd & k W@l k= 0¥ TH FH H R — kR §F
frefid @ 2

T W " FC, - kC 30 Frefi w21 sarens B:{ 11 jg IJ
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a=E 99

1 2

-1 3

(i) Tt dfga toen w9 & stagel | fedt o= dfaa etean w9 & 9va S1aFe i
el TR & 9 IO ek SieAl: UdiehicHeh &9 |, idf dfed oF el
gﬁW&wmﬁkﬁwWaﬁgﬁaﬁReR+m@ﬁ*&mw

|
T wW A B C > C +kC W frefm s €

UIC3_>%C3,WWWW%1¥3T@{5’ W Bl 2

W&ﬁqcz[; _ﬂmRzeRz—zRIWWEﬁﬁm,zﬁw
[1 Z}W%ﬁ?ﬂ%
0 -5

3.8 kAU 3ME (Invertible Matrices)

TR 69 A, Hife m, w1, Tk & egE © SR A U o v SMegg il ik
70 YR €, 7 AB=BA =1 d Bl 3Je A % ek =8 Hed & R 74
A WWW%I@WﬁWAWﬁHW%I

I, 7 ofifey f A= ? ﬂ?‘f%‘HB:[l Z}Q’raﬂa{a’%
2 3] 2 -3
o AB=11 2f[-1 2
_[4-3 -6+6]_[1 0]_,
S |2-2 -3+4] |0 1]
1 0
ey & BA=|, 1}=I%| 3d: B 3T, Al b 2l
T Wl H, B= A~ A% A ¢ B, F1 JohH ¥, iefiq A= B

1. forelt STE@ERR (Rectangular) ST 1 Skt ST TEl 811 €, i TUrHe
AB @1 BA o IReIfid €H 3R THM B o fore, 98 sifard € f Aden B
TuH Fife o o e &
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2. K B, 98 A1 chd ®, @ A, 3TJ€ B 1 chd &l 2|

U 3 [hH ST i AfGdEdr (Uniqueness of inverse))] Tt st eTreg o1 =gepm
e, AfE ST i € d anfgda eiar 2

suuf A AT A = [a | Fife m1, ©F ot oo 31 A wa A, @ W el
B d C 3Teq8 Ash 3 gchd e &1 o1d & @i & B=C3
ifsh MeTE A 1 Ik B ®

3 AB=BA=1I o (1)
Hifeh STeq8 A 1 ehy C ot € e

AC=CA=1  (2)
CE] B=BI=B(AC)=(BA)C=IC=C
UNT 43 AT B UH Hife & FRAUIE e @ @ (AB) =B A
IUUTT Toh Gk AT T8 i IRE ¥

(AB) (AB)"' =1

el A" (AB) (AB)' = Al (A" T U& § TEIH HH W)
B (A"A) B (AB)! = A" (A" [=A"!, A1 T8 UM Grewd Bl )
B IB (AB)' = A"!
B B (AB)' = A"!
B B B (AB)' =B A"
Rl [ (AB)' =B A"
3 (AB)! =B A

3.8.1 URftyes whewmarei' gnT Uch 37cgg ohl k¥ (Inverse of a matrix by
elementary operations)
A fifST f&F X, Ade B GHM S o 178 € o1 X = AB B Teg8 THishior X
= AB W YRfyeh dfea wiwanes 1 9o w1 o fau, gn 31 dfea dfsmanett o1 od ey
H X R q1 I U § YT e AR, T 91 JAnT Hi|

T YR T THIRU X = AB R YR T Whealel &1 Ta0 & & fag,
Y T W9 Gieae &1 o9 U § X W a0 U U H PHEA AB H 9% 9
e B W, T A FAT &

STt g ol e o T U ed 98 e frerrerd @ fR, it A Tt u eege
2 fF A o1 oifida @ @ uRfues dfed Gieaie o 99N B A- 9 % o T,
A=A fafau iR dfe Gfeaet &1 T8 A=A W q9 7% & A6 59 a6 16
1=BA Tl fiiet STl }1 39 YR 914 I8 B, 3L A 1 ok BT 341 JhR, af%
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T WY HieAwel o M gR AT A & WEd €, d A = Al fafen @ik
A=Al &Y HiH 1 980 q6 9o Hd FeU 5 o 85 1= AB W &1 & Sl 2
fewut 39 9§ SHA =1A (A=Al R T 1 31 yRfaes dfga (W) aferaned
o HT R AR M U o T AT U a1 3ifersh dfemal o |eft s/999 ¥4 & S
@ A w1 s e B 2

12
IETET0T 23 YR Hishaell o TA gN Ty A=[2 _JWWWWI

Tol IRfuas dfed afearetl o wEm w6 & fau gn A= A foed ®, stefq

AN

1 2110
[o _5}[_2 JA(R2—>R2—2R1€EW§R{)

1 0
1 2
7 =12 -1|A (R—>—1R¢W§m)
0 1 = — 2 5 2
5 5|
o
10
- =% S 1A R SR -2RF W g
0 1] f2 o
5 5]
1R
5 5
Ad: — |
A 2 __1%
55

Terehoua: wRfye wo Gfwansti & wam 2q, &9 faed & fF A=Al s1efq
[1 21 1 0}
=A
2 -1 |01
C,— C,-2C,, % M g’

1 0] 1 =2
= A
[2 -5 0 1}
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¥ C,> —%Cz,é?smhgm

2
1 p—
{1 0}=A 51
2 1 0o %
.5
Fd: C,— C,—-2C, = Y4 gN
12
o] _ 4|5 5
01" |2
L5 5
13
55
-1 —
EIGICH A =12
5 5

IETET0T 24 URFYE Giwaneti o 9arT g fAfafed STegg o1 SehA U< hifsiu:

01 2
A=[1 2 3
3011
012 [too
T WG € TR A=A, @@ [1 2 3|=]{0 1 O]A
31 1] [0 01
1 23] [o10
gl 0 1 2|=|1 0 0|]A (R, & R 5
31 1] [0 01

1 2 37 [o 1 0
7 0 1 2[=|1 0 O0|A (R, —>R,~3R3N)
0 -5 -8 0 -3 1
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o R 7 o
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o & = 3
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1
— 1 2 - &
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— o o _ — o __2 4_20 Q_J_2
N —_— O N - N N — ]
_ _ _ kel —~ N — |
I — | | L 1
Il Il 1] 1l
f L I 1 r 1
TP T Ao T o = S a -
o - O
S —~ 1 S - O o —~ O
_ — o o
— O O — O O I
—_ O O L L |
I — |

}A (R, - R,— 2R 5W)

-1

fasreaa:, A=Al fafan, s1eiq

S O —
o — O

—_ O O

Il
AN N =
— N —

S —~ o
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J ) &) &) U
2 o ~ Q ) A
-~ | + O | + |
) ) — — 2
) ) U —la @) &) U
— o o e — — o
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N’ N N’ N N’ N’ N’
—
B AR
1 —
_O ~ T ~ — ] ‘l._n/.‘l_A — | N .|_. — | N
¢\l @\l
s o — T T v o0 el - Tleven Dl
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L =N <+ na N n
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< < < < < < <
1] 1] 1] 1] 1] 1] 1]
1 I — 1
N o - o n 4_ ' o ' o c o — o o — c o —
o — on o — o — on S —~ O S — M o — O
S — o
—_— AN = — —_ AN = —_ O N —_ O O —_ O O
I | —_— A = L L | | L & & |
I ——| [
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1 -1 1

2 2 2

Enl Al=|-4 3 -1
5 3 1

2 2 2

10

IFTEIT 25 I P:[ _ﬂ 2 @ P9 wifSY, A o st B

10 2] [1 0
el P =1P faf@u e, = P
=5 1] o 1
Lo I
an 51=[10 [P R > oRE)
o1 o
=l R
El 5= |p ® >R +5R 7M)
0 O l 1
- 12

7el o1 uel o SMegE Wi fgd dfe o Wl ereEe g @ S €, : P
sifeaea &t =1

| worarett 3.4 |

T &A1 Y 17 9 o el & gchd, I STh1 Afeqed €, df URRYeh 9o o
W"T@ﬂﬁﬁm:

1 -1 2 1 I
1. 2. 3. b3
2 3 11 2 7
2 3 2 1 2 5
4. 5. 6.
5 7 7 4 13
3 1 (4 5 3 10
7. 8. 9.
5 2 3 4 2 7
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10'3—1 . 2 -6 12'6—3
-4 2 1 -2 =21
2 -3 21 2 303
13. 1_2} 14. A 2} 15. 12 2 3
- 3 2 2
1 3 =2 2 0 -1
16. |-3 0 -5 17.15 1 0
(2 5 0 01 3
18. 38 AT B U& S o FohH 81 ohodl AR
(A) AB =BA (B) AB=BA=0
(C) AB=0,BA =1 (D) AB=BA =1
farfaer 3ergvor
cosO

—sin® cos0

IETELOT 26 AT A:[

cosno

Si“e} 5 bre i

sin NO

A" = / , he N
—sinn® cosnod

T H TE! TG STHA o fagid g fag i

o 0 in®
Taf W py:afg A=| 00 SV G AnC
—sin® cosO
0 in®
o P(): A=| 000 MMV o A
—sin® cosO
a/d:, aRome n=14 fou ¥ 2

M efifse for afomn= ke foaw g 2

BRI

Pk): A=

COos
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cosn® sinnO

—sinn® cosnod

B cos® sin0
| —sin® cos®

cos® sin6 Ak = .ke sin kO ‘
—sin® cos0O —sink® cosk6

]neN



T 107
39 70 fag w48 foF 9Rom n=k+1 % fou f 9 2

—sink® coskO

- Akl = AAK = cos® sin0 || cosk® sink®
B | -sin® cos®

[ cosBcoskd —sinBsink®  cosBOsin kB + sin O cos kO
- | —sinBcos kB +cosBsink® —sinBsin kO +cosOcoskO

[ cos(6+kB) sin(0+k8) | cos(k+1)6  sin(k+1)6
- | —sin(0+k0) cos(0+k0) - —sin(k+1)0 cos(k+1)0

Tgfere 9o n=k + 1 % fore off 9 21 ofa; o e o1 fagia 9 g

—sinn® cosn®

g ¢ f A”=[Cosne Sinne},wwmaﬁ ne fag g 2

SEETUT27 ARA T B §9H Hife & FAfHd e € i <y foh AB wafhd €, A
3R et A A qe1 B wAMGEHA 8, 319iq AB = BA €|

7ol fean & fF Aden B 991 GHiHd ofofe €, THiely A’ =A el B’ =B €|
e ifse fF AB wAfid @ d (AB) = AB

forg (ABY =B’A’= BA (Hi?)

1d: BA=AB

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

G (ABY =B’A’
=B A (HFifh Adel BEAMHA B )
=AB

1d: AB Hufid 21

2 -1 5 2 25
IETEI0T 28 AN Wifve fh Az{3 4},B:{7 4},C=[3 8}%@@3@{5

D 3d =wifsie f CD - AB = O =l

T FifE A, B, C 9l HIfE 2, % o o8 & 3K CD - AB well-sifa qRenfia 2,
AT D Shife 2 &1 Th o 3T A1 AMMET
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c

T ofifsT R Dz[a ﬂ%aaCD—AB:O@W%ﬁT%ﬁF

] e R

| 3a+8c 3b+8d| |43 22 00

[2a+5c 2b+5d} [3 0} [0 0}
'q'[ — =

Bl

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

MeTEl 1 GHHA 9 'Y Frefotad Sl o e 8

2a+5c-3=0 (D
3a+8c-43=0 " (2
2b+5d=0 )
qen 3b+8d-22=0 o (@
(1) T (2), F T FE W a=-191, c=77 9= Bial Bl
(3)TA (4), F WA FH W bh=—110,d =44 9 2l 2
[a b} [—191 —110}
31?‘[: D: =
c d 77 44
37T 3 T fafaer gy-macit
0 1
1. mvﬁﬁmﬁA:[O O}ﬁa’rﬁ@@ﬁﬁmﬂneNﬁm
(@l + bA) = a'I + na™ ' bA, STel [ Fife 2 FT THTH TR 2|
1 1 1 3n71 3ﬂ*1 3n71
2. At A=|1 1 1|, @ fag FifC & A"=|3"" 3™ 3| neN
1 1 1 3['1*1 3['1*1 3['1*1
3 -4 1+2n —-4n . i
3. aﬁA=[1 _J?ﬁfﬁ?&'ﬁﬁmﬁ A”=[ ’ 1_2n}aan@aqw%|
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10.

11.

12.

e 109

I A TN B WA S € o fg g fF AB - BA T fome @i a1
fag *IfT o e1e8 B'AB dfHd e1eman faum gafqa @ 4k A gfia steen
forom wmfia 2

0 2y z
X, Yy, @ zo HHl & A HIGC, IS TR Az{x y —z]@ﬂw
X -y z

A’A =1l Eq= Hdl B
1 2
xsh fFPE AR & faw [1 2 1]|2 0
1 0

NN = O

o

}%ﬁ?ﬁf&ﬁs’ﬁﬁl@ﬁAZ—SA+7I:O%l

1 0 2(|x
ag [x =5 -1]|]0 2 1|4
2 0 3]|1

e i 6 YR Y aqd X, y, 1 2 1 Seqed w1 @ 5 R 9 I AR
H forha wntal €1 aEqel i At o e gfea (Freffa) 2:

?JI'FL{A:{3 1
2

—0% T xF TH T FIfeU

ELS I EICICE]
I 10,000 2,000 18,000
II 6,000 20,000 8,000

(a) AR x, ydAA z & TAH Th1E hl foshd Ted HAW: Rs 2.50, Rs 1.50 T2
Rs 1.00 T df Yk SR § et 3714 (Revenue) , 38 SISRTTU 1 TETdl
Y @ HifSu)

(b) A ITgF dH X3 I YAh 3l i @Fd (Cost) HAI;: Rs 2.00,
Rs 1.00 @M 9§ 50 € o el o9 (Gross profit) F@ Hifs

1o X maﬁﬁm,wﬁx{l ; 3H‘7 B ‘9}%.

4 5 6 2 4 6

IfE A 991 B WHM whife o ol o8 W WhR € foh AB = BA ® i Tfurdi
e gR fag #ifSw fF AB" = B"A BFTI TEeR Afdied fag wifse f
T ne N & fau (AB)"= A"B" &I
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110 RG]
frfafed gl § @& 3w g
(04
Y
(A 1+02+By=0 B) 1-02+Py=0
©C) 1-2-By=0 D) 1+02-Py=0
14. 9% T e wHtEd ao fauw wafia <= € €
(A) AT faol s 21 (B) ATF ¥ A ¢
(C) AT =if e7regg 21 (D) T ¥ %Ig &
15. g AT oif 31ege 3@ TR & foF A2=A, @ (I1+A)3—7 A ©:
(A) A (B) I-A ©) 1 (D) 3A

13. wﬁm:[ _ﬁa}sﬂw%ﬁ A=,

qrIIT
I, el a1 GEAS H1 Th SIdhR - T 2
mdfeEl @2 n e STl ST Sl mx nHIE HT SAHE Fed B
3], T W9 TR 2
[a],,, T " ST B
Th mx N AE Th o g8 §, 9% m=ngl
A=[a],, T o o= 2, K a =0, 549 i #]
A=[a], T dfw o €, A a, =059 i#),a =k (KTF T 2),
e i = @
A=[a], TF T@TF A=F ¢, I a =199 i=jdeM a =04
i #j gl
forddl =1 etreE (o1 fiom emegR) o 9l eEga v B R
A=[a]=[b]=Bf () ATeN BT i 3 & T (ii) i TN | o wHE
Ffﬁatrrﬁé?maij:bij Kl

® 6 60 6 o0 o

*

¢ o

¢ KA =Kal =kael,,,
® -A=(-DA

® A-B=A+(-1)B

® A+B=B+A

2022-23



® 6 6 6 606 00 00

*

o 111

(A+B)+C=A+ (B +C), & A, BddC HqH Hife o 78 |
K(A + B) = kA + kB, STel A7l B 99 whife & o8 © a1 k T 3R 2|

(k+1)A=KA +IA, 5l kT | 3R €| ]

A A=[a], @B =[b]  FAB=C=[c,],,, & & =) a b
(i) A(BC)=(AB)C, (i) A(B+C)=AB+AC, (iii) (A+B)CZAC+BC
aARA=[a], TAATAT=[a], .

() (AY=A (i) (kAY =KA’ (iii) (A+B)Y=A"+B (iv) (AB) = B'A’
g A’=AT d AT qafird TR

e A’=-A ® d ATH fouq qufia emege 2

fereft = sTege 1 Tk AT ST Tk fawm wwia STl o AT o w Y
7 fref o st @ 2

el W aRfueh diewmarnd Frefefea €
@) Ri<—>RJ.?3ITCi<—>CJ.

(i) R, > kR a1 C, — kC

(iit) Ri—>Ri+kRJ.?3IT Ci—>Ci+kCJ.

Ifg Aden BSI ol o7efe €, 39 WK foh AB=BA =1, dl T8 A %1 b A
e B e, o A gr1 Frefud i € @i o8 B 1 oJohd A R

T T 1 kA A, IR STH A €, Al B 2
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