o3

(3TTTE (Matrices))

% The essence of mathematics lies in its freedom — CANTOR +»

3.1 @W(Introduction)
wfora 1 fafay wm@et ¥ oegE % FH #I SAEvaskhdl USdl €1 STee, MU
Talifuss wfamenel @eml § 9w 21 o defi-wrd fafsl w1 gor § = it
TE BAR 1 1 HIHT B T WA B I 21 ek T o e i ed w
& fau Hfe qeon wa fafudl o w6 & g o qReTTEEET STeE S Hehed
o1 o g3m STegel *i Shael ash G o 9T o MU i YRS HH &
fore & &t g fohan s €, eiftg oeEl 1 U 39 WA 9 we e 21 g
Hohad Al WiRASA w1 YAN AfREM HEed o U soieeieh wWevie wm
(Electronic Spreadsheet Programmes) & fehan <imar 8, fs@sht v, wost: aiforss qen
foam & fafa= &= o g €, 9, oo (Budgeting), fasa wfedvr (Sales
Projection), A e (Cost Estimation), forlt T o afomai =1 faeetoor senfs)
THeh Afdiea 3eh ifaer Wiward S/ aree (Magnification), ‘ELU'f'*f (Rotation) qe
ford T9da g1 TUad (Reflection) i 3Teg8l g U™ &1 | f&faa foram < whar
2 SMEl &1 FAM T@at@ht (Cryptography) ® «ff Fia g1 39 T
TEE H FAN 7 had foge # @ o wraet 9% wind §, fug s wm
STIATRT, ST, SMefeh THIfo do STEnfieh aiem o off foran s 21

9 ™ H TR qUT TR SSFI (Matrix algebra) o STHRYa fagial 9
ENT BT, BH B T

3.2 g (Matrix)

T ST 5 &0 I8 go1 e A Aed € T o1 o U 15 g ¢ 6 '
[15] ®9 |, 59 G0l o 91 ek L Geohd €, foh [ | oh 3T Tetfiad S T o u
gfeqemietl &1 e 21 o1 A% g6 I orad e € TR o1 % U 15 qRaeRtd qen 6
el B, @ 3 BH [15 6] WhR ©, 39 WHH o WY o Y Hehd © feh [ | oh A
1 | Yfafte T o 919 i YReaenisti st G, safe fgdia gfafte T o6 99 werdi
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#T Fe <uid #1379 W offSe fom ww qen qen SHek < fist wifsrn qen feme o
U 1 giERTstl qen el @ frefefEd gEer # e S wed 8

[T % I 15 RESEAGE 6 HeH ¥,
wifsEn & I 10 gt qe 2 %o €,
o o 13 RESEAGE 5 e ¥,
319 T4 B9 9Rfore w9 § frefafad ger 9 Fafied & 9d 7
gftert e
T 15 6
HifSTEn 10 2
oA 13 5
39 frefafed @71 9 =9 # 9Fd o
15 6 |<— TBc dfed
10 2 |+ g df
13 5 | <— Jrg0 ufem
t t
TR T w0
F1eraT
e wIfSEr =
RIESED] 15 10 13
FHerH 6 2 5
9 Frefafed €1 9 = & 99 o
15 10 13 | «— Teett dfem
6 2 5 | «— Tud dfw
t t t

T WY WO WY A w9
YEell T 1 SHeel § YoH Y i gfareed swHl: UHl, HifsEn qen e &
T GRSt Y HE Yo H 2 AR fgdia W i wfaftest s qOn, wifsan qon
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oI & W werd w1 T THS H Tl T TR, TE YRR HY FAEN H gom
ofer w1 wfafteal shawr: e, wifsan qon foae & e gicentst @t Se e Sl
| Tedia dfer =t wfafteal swaw: Tu1, ®ifsEn qon oo o UG ol Sl el e
T | ST ThR hi ST A1 Y i e hed &l AT &9 9 e A8
=1 frefafaa weR @ a2
T | STTeqE WETet A1 Werl shi Ueh SAFAhR - T 1 WEeed a1 werl
1 A8 o o7 el Fraredl Hgd 2l

3TT=TE i &H SIS IUATe % oS (Capital) 18Rl SR 7 i &1 el o o
3N feferted €

1
241 -
55 +i 3 2 o 3 .
A=l 0 V3|,B=[35 -1 2| c=| * F }
5 COSX sinx+2 tanx
3 6 \/g 5 7

S SEEOn | difast Y@t ereqe w6t ufekEl (Rows) IR Sed 1@Id oege o

WY (Columns) 8T &1 38 TR A 3 Uferqal qen 2 W € 3R B o 3 dferar qen
3 WY s C | 2 ufeal den 3 w9 2
3.2.1 3TE HI HIfE (Order of a matrix)
m G q p WA At fRET SR T m x n <RI (order) 1 AR AL o
m x n FE Fed T | ST ARl o ITYF SN & Haef § A, Th 3 x 2 3T,
BTF 3 x3 38 a1 C, Th 2 x 3 M€ &1 THIEA & fF A H 3x2=6310799 ?
R BAA C W Hu: 9 q1 6 1999 &

T, fREt m x n oTegg *1 Frefafad SR wu-faar g 7

aml amZ am3". a o amn 5%

L.
nj

sl A=la],. . 1<i<m 1<j<n®l i jeN
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T WER @ U F TR q,, q,, a,,...,q, , TE & T F TR, a,,
Aypeees A, %I
] mj

HE: a, /& O SR 8 W W S A ST e B EH T A H ()
T ff HE Thd T fHd m x n 8 | FFEl F @A mn B T

o Tt 5w s 4,
1. & foREl m x nHife & e HI e HT F folT, Fhd A=[a,],  F1 T
Ezull
2. BW had UH el W fouR w31, fch stoma ardfas ged & sreren
IRt A H TR0 HH A T 7
TH T 9Haa o fRdl {95 (v, y) 1 T ST (W9 79al 9fdd) g Tehe &

TR ¥, S B} (#aT [v, y]) ¥, Sereeoned, fag P(0, 1), e Fregur § sz e
[0 1] R Wehe feman ST wehal 21

e A for 39 ghR 79 Rl 55 e sepfa & il & T oo & &
¥ for@ wehd 71 ST o fau & =g ABCD R fa=R #hifs, foeeh wid s
A(1,0),B(3,2),C(1,3),7 D (-1,2) &

379, Jqss ABCD 3Tz &9 # faefafed yr o frefud fFan st o @

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

X= 7 Y =
02 3 2], Cl1 3
Dl-1 2

4x2

371 el o1 TN fordl wvaa o feera senfidia strepfaen oF ¥l ot fefad
o ferq fepan <1 weman @1
33T 379 BH B I[N W faar |

SaTetur | A9 tfggal 1, 11 den 1 geu qen afgen wife o defuq fefafaa gua
R faar wifsu;
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e Tl wieeT s
I 30 25
11 25 31
11 27 26

STF G H TF 3 x 2 g H Frefud Fifew) ol ufe ok s oo ol
Hafte = wehe L 82

T YA Gl 1 3 x 2 3 o &9 4 fEfafed yR 9@ fefua fran s g 2

30 25
A=25 31
27 26

dd afem oIk T w9 5t wfafe He-111 wrRaEm o Afeen wewaie s gen
The Tl B
SareTor 2 A Rt oregg o 8 ofemd ¥, df STl Gud el @ B Hehdl &2
Tl & 9 § T, aft forel omeqg &1 Hife mx n® A T8H mn 3ToRE B4 E) FuE
8 oToal aTet foRelt oegE o Wl W wifedl 9@ ¢ & faw g9 wrehd HemsH o
37 Teft wiEa gl 1 F B AR PEES § T
aa: |l "wa s T (1, 8), (8, 1), (4, 2), (2, 4) B
AT G FIfeA 1x 8, 8x1,4x2,2x4%

SEEIUT3 THh W 3 x 2 g &1 W@ hifoe, wer s/aaa ai,=%|i—3j|§m
W €

az; as

a,y ap
T T 3 x 2 Y8, WHd: 39 YR Bl 8: A{a21 azz}

1
3, ai,=5|i—3j|,i=1,2,362ﬂj=1,2

1 1 5
011=E|1—3.1|=1 012=E|1—3.2|=5
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1 1 1

021=E|2—3.1|=E (122=E|2—3.2|=2
1 1 3
a31:5|3—3.1|20 (132:5|3_3-2|=E

p 2

1 2

o il S A=| — 2 2l
0o 3
2

3.3 3Tl & WK (Types of Matrices)
39 I § &Y fafv= yR & ool &t ufast i

(M)

(if)

(iii)

W 3MFE (Column matrix)
T A8, WH g el ¢, 7% STH shael Th &9 gl &1 S0 o

0

NE)
faw A= 1 |, 4x 1T %1 TF W9 T | 20% &9, A=[q,], ., T

1/2
m x 1 e 1 &H e 2|
Yfed g (Row matrix)
Tk N, Ui 3TegE Hheddl €, i€ SHH shad U dfed it 2

WéﬁfﬂEBz{—% J5 2 3} , Ix4 Sife o1 ek ufem STegE B1SATTR

1x4

T B=[b],,, T | xnHie & 4R A=F €

it g (Square matrix)
T ege Torem el B W Wl i HEen % §HH e, Uk avf SegE
FHEAM | 37: Th m x n e, O e Fea™l 8, AC m=n AR SH Hife
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-1 0

W2 1| w3 i e
3 -1

‘n’ 1 T A FEd T I F forg A =

AW W

AR B T 1 HA=[q,], , TF mFfe F T T 2

ZlﬁiA=[aU]W n HfeH o e T, A emal (vfaftedn)
a,,a,, ..,a ® TTE A% a0l & s@a wed 2

1 -3 1
ad: afe A=|2 4 -1|2 @ A & fawol & s 1, 4, 6 7
35 6

(iv) faerut g (Diagonal matrix)
w1 SR B=[b,], ., [ oerE Fea §, A fawel & sfafem sweh
=1 g S Y B € 31, TF SeE B=[b,], ., Aol oE weam
gB;fn b, =0, i =&

~1.1 0 0
WM=[4],B={_01 g},c{ 0 2 Oi,mzﬁﬁl,zwméﬁ
0 0 3
faenol amege €
(v) 2fa9T 3MHE (Scalar matrix)
% ot e, S eegE weedl €, AfE 39k fashvl o sTEEE WOM B
g, 9, T 7 ST B=[b,],., A Soge wee ¢, A
b, =0, W& i#j
b,=k & i=j el kFE TN L
3N,

B3ooo
A=D1 B{_Ol _OJ c=| 0 B o |wm

0 0 3
Hife 1,2 de1 3 & eafkw erege €
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(vi) dqHeh 3MHE (Identity matrix)
% o g, foeeh fawol & @ft stema 1 B € 9o 9 o= weft srea v
TR €, T AT FEAM ¢l T R H, M AT A=[a],,, TF TEHH
oAt =
e %’qﬁai’_{o afz iz

T, n Hife & qEwH 3TgE i | 5N Fefud i 21 9@ el 9 #ife T g
2, 7@ T T e [ ¥ T F 2

1 00
010
0 01

1 0
Wéﬁfﬂq[l][o J, }m:ﬁﬁl,zw3ﬁmw%’l

o ST fof 9 k=181 1, T S1faw e, e oTE il ©, R I%
TR SSIE Tl U (G S8 Bl €l
(vi)) I 3THE (Zero matrix)

s AT, YA S8 AEl R 3egg el €, i€ 36U qeft o1 34
T €

0 0] 0o 0 0 '
IR, [0],{O 0}[0 . 0},[0,0]@4”[3@@%@3@%&{5@

O 3 f&fyd 3 21 st Fifeat, g gr T gt /)
3.3.1 3—17&‘57\5?' @t AT (Equality of matrices)
TR 2 SR A= [q,] TN B = [b] ¥HF FEAW €, AR
(i) o 99M Hifeai & e &, qe
(i) AH IAF T9d, BoF A 37699 oF FHM o, AL ;i qe0 jF 9 A ok
fFanU=bUﬁ
2 3 2 3 .13 2 23
et A F L O
qE & €| UdidTHE ®9 W, I I MgE A QN B §HM €, A 9 39
A =B faEd ?



-1.5 0

Xy
AR |z al=|2 Jo|.Mx=-15y=0,z=2,a=./6,b=3,c=2
b ¢ 3 2
x+3 z+4 2y-7 0 6 3y-2
a4 Ak | -6 a-1 0 [=[-6 -3 2c+2

b-3 =21 0 2b+4 =21 0
gl a, b, c,x,yad z%h AM G FifsUl

T ik eH eI WWM €, THICY Sk WA Sregd St THH B WA e i
O T W B FrefaiEa aftomm i e 8:

x+3=0, z+4=6, 2y-T=3y-2
a—1=-3, 0=2¢c+2 b—-3=2b+4,
TR WA FH W EY U =ian ® R

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

2a+b a-2b
J 5 A 5¢c—d 4c+3d

Tl I ATSHR i HAM i IRAT §RI, €I STaFdl Sl 9 W@ W TH I« Bl
2 fw

4 -3
:Ll 24}%ﬁ?ﬁ a,b,c, A d<F HH F1d hiSQ

2a+b=4 S5c—-d=11
a—2b=-73 4¢ +3d =24
T HHIRN o WA G Wa=1,h=2,c=3qUd =4 9= &l 2
yyArEaet 3.1
2 5 19 7
1. 3T=E A=[35 -2 % 12 |, = fou 9w sifsw:
Bl -5 17
(i) STE w1 Fife (i) STaFal & &

(i) IS a,,, a,,, a,,, A, a

21° 7°33° 240 7723



a7l
2. AfE fordht oTge o 24 19 € o SUHT T Hifedt 1 72 A% T 13 SraFa
g @ wifear s g
3. A foredt omege o 18 ofoga € o THeR! Hed whifedt @ €2 A gud 5 oregd
g @ g

4. TH 2x 2R A=[a,] T T Hifw foeh st frafafad wR 9 w&d §

. N2 . . >
i) a;= M (i) a; =L. (i) a, = (i+2))
' 2 T i >

5. TH 3 x 4 T K W HifoQ {50k soga fefafed 1R & o= 89 €
() a=51-3+51 Gy a,=2i-

6. Trefafea Tl | x, y A1 2 oF AM 1A BTG

a3 [y 2] wey 2106 21 |TD
D1y 571 5] @ {5+z x}[s 8}“1) e
7 7

a-b 2a+c -1 5
2a—b 3c+d}:{0 13} W q,b, A doF AH AG HifeT
8. A=[a], , T = T=E ¢ AR

(A) m<n (B) m>n (C) m=n (D) =99 & & T
9. xdqUy e Y& ford oMl o faw srel & Frefefaa g qam €2

3x+7 5 0 y-2
y+1 2-3x|’|8 4

——

(&) x=7, y=7 (B) ¥d T H9a Tl ©
) -1 -2
(C)y:7 P x:? (D) x:? P y=?.
10. 3 x 3 hife o UH S8l 1 el Tehal G B Fent geies et 0411 87
(A) 27 (B) 18 (C) 81 (D) 512

3.4 MRl W Hfehamd (Operations on Matrices)
79 =% | e STeEl W s Tihaist i J&qd 1 S Mregel &1 ant, fhdt aeqe
W1 Teh ST | T[ON, TR i kel qe TOm:



72 7@

3.4.1 3—17&‘57\5?' T TN (Addition of matrices)

M ST for WIfamT Bt T A 991 ¥F B W 1 hiagal €1 uoie %t | oigen!
qen aefeRal o faw, @a o Sd, T fa1-f9=1 gea o, sweer: 1, 2 991 3 o o d
¥ o e ¥ I A S g 9 R ereE g frefm

AR e B W thedt
ASh AAsmal wCH  ASfRAl
1 80 60 1 90 50
2 75 65 2 70 55
3 90 85 3 75 75

M e foR wifamn g Jod off H§ 994 atel ©@d oF Sl ol el §EAl Sl
&l €1 3d Pl IR TH THN B:
Ted & 1 : Al oh faT (80 + 90), AefeRal o faTw (60 + 50)

Ted 1 2 : Al oh AU (75 + 70), FEfRA o6 faT (65 + 55)
Ted a7 3 : Al oh T (90 + 75), FEfRal o6 T (85 + 75)

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

TP % &9 U 38 TH YRR The H T © {75+70 65 +55

T TN SAE, I X AR BT AR 2 TH @ ¢ o T el AT,
TS el o G STl i Siied W U B oTel IS8 el €1 gHeh Stfafie, A
o fou 3l TRl i THE wife &1 g =)

by b, b,
_b21 by, by

ww,w&A{a“ = alﬁwzxsw%wB: }W

ay Ay dy

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

mzxsaﬂa{@'%‘,a‘r%ﬂAJrB{ TR ufefid e €

ay +by ayt+by  ay+by

AT &G Y, 7 AR b A=[q, ] T B=[b, | I FAH Fife, m x n ATt e
F @ AT B ol w1 AEA, SR C =[], . 5 i g 2, <t
¢, =a,+ b, iTN jFH W eI WA F R FA <
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T WA+ B T HifST

ISTEITT 6 A:{

3 11}394”3{2 V51
2 3

0 3 1

gl Fifeh ATeN BUHN Hife 2 x 3 916t e ©, 3Afew. Aden B 1 An Rk
2, 3k

r+\/§ 145 11} |:2+\/§ 1445 0
A+B= _

2-2 343 0+% 0 6 %]gmwamél

]. 9 39 9 W 9o 34 § foh A A9 B AN i Ot g T € i

A+ B uftafod T 21 Srewome A=ﬁ (3)},13{1 é ﬂ,aﬁmmrﬁmﬁqa
T 2

2. T9 3@d ® T el 1 AW, THE FifE oret Seel o 9= ° fgenemd
TlehaT 1 T SR &)

3.4.2 U 3T ol Teh eifaor @ U7 (Multiplication of a matrix by a scalar)
37 A e fop wifaen 3 A W feord et o @it gow ot % Saed i S

fe & (Hed 3.4.1)

A W for S § Sara %1 gen 9 Ky oree o fagerd T 2

80 60
2| 75 65
3] 90 85

A W oo %) # saqfeq T (a<edt g8) wen fefafed yhR 2
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112x80 2x60
2{2x75 2x65]
312x90 2x85
160 120
74 e ®9 U, | 150 130]W@ﬁzaﬁﬁmm%|€q%@ﬁ%ﬁa€
180 170

T MR Ted S o YA 3Fd i 2 Y oM FH W I 2l 2

=19sk &9 | g1, fordlt sTegg o T sifw | oA i, Frefafad v & aRfia
FW T A A=[q,], T TR T M ATH LA KATF TW A © o
AT Y% 3FFd i A kW 0N Heh U feRa S @)

TR o H, kA=kla)], ., =[k(a)],.,. A LA (i, j)at T, ja
% T "I WA % A, ka, T 2

3 115
S ok fag, At A=|5 7 3| g4
2 0 5
3 1 15 9 3 45
3A=3|J5 7 =3|=|3/5 21 -9
2 0 5 6 0 15

TR hT ]UT 3TTTE (Negative of a matrix) fFHl 38 A U T8 —A
T Frefid e 21 80 —A R —A = (- 1) AR IR i 2

3
-5

3 1 -3 -1
_A:(_I)A:(_l){—S X}Z[S —x}

ISR AT 3T (Difference of matrices) AT A = [a,], @ B = [b,] ¥ Hife
mx n 9T T A € A TR AR A—B, Th A= D=[d,]| Tel ;TN j o A

WQ,WW%A{ j?ﬁ _ A frfafed yoR 9 9w e @
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w % T d, = a,— b, 5 ARG g 81 W v #, D=A-B=A+(-1)B,
1ATq T A TN 3THE — B &1 ARTHA|

123 3-13
3313'{0172&:14{2 3 JHWB{_I 0 2}%’?ﬁzA—Bsn'crﬁl%m
T WU §
12 3] [3 -1 3
2A‘B:2{2 3 1}[—1 0 2}
2 4 6| [-31 -3
:{4 6 2}[1 0 —2}
2-3 4+1 6-3] [-1 5 3
:{4” 6+0 2—2}{5 6 0}
3.4.3 3—17&‘57\3?' & I & Q'UTSJTIC (Properties of matrix addition)
el o A ki Giwar Frefataa qoreEt (et 1 dge s 2:
(i) shu-fafma @@ (Commutative Law) XA =[a ], B = [b] §9F Hife
mx p, aA T €, A A+B=B+ABH
3@ A+B=[a]+[b]=1la,+b]
=[b,+ a,] (FEnet F1 A FHH-fafwE 2)
=(b,]+[a)=B+A
(i) wrgerd T (Associative Law) THE &hife m x n WW‘lﬂ?ﬂ'—faﬂaﬁf
A=[a],B=[b],C=[c] % fATU (A+B)+C=A+(B+C)
W (A+B)+C=(q] +[b]) +[c]
=la; + bl + [c,]=1[(a; + D) +¢c]
=[a,+ (b, + c,)] (1 ?)

=la,] + [(b, + c )1 =[a] + (b1 + [H = A+ (B +C)

(i) T oF qAEHeh T 3T (Existence of additive identity) A9 sy fo
A=[aU]Wan3ﬂa{5'%3ﬁTOWan¥FI Wa{a'%,ﬁA+O=O+A=A
Bl RIS Wkl W, 3Rl o AN HihA 1 dodmeh YA e O 2l

(iv) INT oF Ufaei ekt 3T (The existence of additive inverse) A cifsT
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% A=[q,),., T S=E 8, A T & M ~A=[-q,], . T FFR FE

& A+ (—A) =(A) +A=0, 3@ T — A, 3THE A H AN & 3@
Tidam g 3Terel R0 e ¢

3.4.4 Th 31TTg & aifasr Nkl & QUTEJ'QC (Properties of scalar multiplication of

a matrix)

A% A=[a,] 7N B=[b,] T FIfE mx pn, a3 A & R kT [ A €, A

(i) kA+B)=kA + kB, (i) (k+ DA=kA+ 1A

@, A=[a],. . B=[b],., SR k7n [af@ €, @

() k(A+B)=k(a,]+[b)
=kla,+ b, = [k (a,+ b)] = [(k a,) + (k b,)]
=[ka,) +[kb)=kl[a)+kI[b]=kA+kB

@ (k+DA=((+])][a]
=[k+Da)=Tka]+[la]=kla)+I[a]=kA+IA

8 0 2 2
msa&;A{4 2],13_{4 2]am2A+3X5Bﬁm%ﬁaﬁaﬂa@'X
3 6 -5 1

A1 Hifer

T G @ 2A+3X=5B

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

7 2A —2A +3X =5B-2A (e A wu-fafma )

70 O +3X=5B-2A (= 2A, 3TE 2A 1 a1 qfdeld ©)
B 3X=5B-2A (O, A 1 qHTH ©)

4

1
X= 3 (5B-24)

2 =2 8 0 ([ 10 =10 [-16 0
Bl X=%542—24—2 =] 20 10|+ -8 4
-5 1 36 25 5 —6 -12
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-10]
273

10-16 —10+0 -6 —-10
1 1 14
= —| 20-8 1044 |=—|12 14 |=| 4 —
3 25-6 5-12 3 31 -7 3
T . -3t
L 3 ]

5 2
SEEI0T 9 X A1 Y, 1 Hifee, It X+Y{o 9}3941 X-Y:B 61}%

° ool 5
W W (X+Y)+(X-Y)= +

0 9] |0 -1

8 8 8 8
Bl X+X)+(Y-Y)= — 2X=

0 8 0 8
Bl X =

1o oo 4]
{H i
-

g 7 X+Y)-(X-Y)=
R X-X)+(Y+Y N
( )+ ( )= =lo 10
1{2 —4} [1 —2}
7 Y=— =
210 10| |0 5

3arE 0l 10 =fafad SHfieior § x a1 y o A I T hifad:

S R B A

7o e @

2{96 5 }[3 —4} 7 6 2 10 | [3 -4] [7 6
= = + =
7T oy=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
= :> =
14+1 2y-6+2 15 14 15 2y-4| [15 14

el 2x+3=7 qqM 2y —4 =14 (F?)
R 2x=7-3 LR 2y=18
a x=i a1 y=E

2 2
eiq x=2 e y=9

SETET0T 11§ foram TafreH iR e foe shaet A YR o wTeet o ST,
THA T T HT Bl B &1 AT TREE R, TR qon TR 7% H, T UHN *
wrael 1 ot (T9E #) 1, FreAfefad Ad o B eegel | o e e €
foder O1e *t fawt (Rs )
A THA EEL
A [10,000 20,000 30,000:|rrqﬁs1=r
50,000 30,000 10,000 | TE=Ror g

SR e 1 Ol (Rs H)
TG et B K2

A B [ 5000 10,000 24,000 } UfHIA
30,000 20,000 0 | TeRu fig

(i) Y% fREM &1 TS THR o =6 hi ek T SToRER &1 AfHfaq fast
A Hifem)

(i) TodeR T oTdan TRER ® g8 foshl ¥ ®# @ it

(i) =% I ol 1 ot fashl W 2% o foeran €, qf SToeR H Jcieh TR &
aaa & okt W g&d® fham &1 faew aren @19 9@ St

'
(i) Y% fREM * IIH TR oF =Ec hi (90X T THRER § TAF TR 6

T & fawt 9 @ T T
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A A EETl

15,000 30,000 36,000 | I
A+B= .

70,000 40,000 20,000 | Te=ROT foE

(i) Todem =1 orden strqeR § g% fashl & % e & T 2,

EIRsEaril A =q
A p_| 5000 10,000 24,000 | TR
30,000 20,000 0 Ter fee

2
(i) BT 2% = —xB=0.02xB
100

IqEAS A 18]

—0.02 5000 10,000 6000
20,000 10,000 10,000

R IERE]
e T
IEAS O WHA A4

_| 100 200 120 | THfHH
400 200 200 &R f4g

37d: STRER A8 H, THfhYH, Y& YR o =Ea &1 fashl T HwA: 100,
2200, 91 T120 o9 U< hidl € SR oA e, Yo&® YR o =6d i fam |
FHI: T400, T200 T 200 @1 AfSHd FHm B

3.4.5 317&3\3?‘ el U7 (Multiplication of matrices)
A hfe foh i iR W <1 s 21 R 2 ot 9 5 e 1 &ieh Sl =l
€, W foh W 1 8 e AT 10 FHEH HT TEh! H1 SAEYIRAN | A T Teh TR
W (FHA) T FA F faw S 2, S Frefafed v 2

HAH - TAH 35, HEH Bl [HH - FAF T50 2

I A " YIS H fRad oA @ & US? weadr, "l
Z(5%2+50x 5) i, T260 i AT €, Selfeh T&H hl T(8 x 5+ 50 x 10) 31
T540 1 AHA B BH ST Gl hl Mg FreTur § Frefafad wehR ¥ gehe
m%:
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STAYIHAT yfad 1 W (FUAS H) SMEITFR IATT (T | )

25 5 Sx2+5x507 [260
8 10 50 8x5+10x50| |540
T ey o 3eh g0 el 71 S W 96 % W WiE FEfaiEd TR ©:

FHAH - YIH T4, HEMN HI TWHR - TAFk 40
319, T q1 _H N AR & o fu Tewasd SAai westT(d x 2 + 40 x 5)
=3208 M T(8 x 4 + 10 x 40) = T432 ®|
T: ST guAl @ frefefea g1 9 fefid o) ded @
STTAYIehAT wfd =1 g™ (FUEt W) YT SFTIYT (U W)

2 5 4 4x2+40x5 | 1208
8 10 40 8x4 +10x40| |432
e, ST <Al <0 H U G Tk W ey feun grn fefeted

JhR G Yok L A o2

IMATIHAT gfqd 1 W (Fu= °) SMAYTSH YT (FUA | )
2 5 5 4 5%2+5x50 4x2+40%x5
8 10 50 40 8x5 +10x50 8x4 +10x40

260 208
:{540 432}

ST foeruT SRl o UM T TH IR0 7| BW @ € T SegEl AT B
o & fau, AH ol %1 gen B dfwl w gem o SR g i) sheh sifdaiieaa
%A e (Product matrix) o 3addl sl U I o faq, 89 AT Gfemal qen
B o Wl i WY, SFaFel & HATER (Element-wise) T0H i € SR TR 39
UM 1 ANTHS G H €| STEIRe &9 W, 8 el o UM i feiieiad o
Y it & €

3 SRl AT B 1 PHEH URAIA el €, af% AW Wi 1 g, BH ufaqat
ﬁm&wﬁﬁ?%lﬂﬁaﬁm%A [a,) TF m x n Fife F1 A=E & R

[bk]@nXpﬁﬁwaﬂags'%laﬁraﬂa@Aaw B &1 T Th m X p e
waﬂa{gcgﬁm%laﬂaﬁcaﬂ(z kyait TorRE ¢ 9T e o T s AT i off o
aﬁ?B&kﬁWﬂﬁéﬁﬁaﬁtﬁﬂmmﬁmeWﬁélmﬁ
Tl UES HT ATHS TG R A T T R 7 AR,




a8l

A=[a]  ,B=[b] . ©d AW jdi UK [a. a,..a |90 B &1 kai &4
ijdm x n JkAn xp il 72 in

by
3 = — a. b,
%, ¢, = a, b, +a,b, ta,b, +. +a b, ~ ij 7 jk

bnk

=R C=[c,],., AT B F TAFA &l

2 7
Wé&ﬁq,aﬁ:czl -2 qem D=|-1 1
0 3 4 s 4

1 -1 2
WCDW&W%H&TCD={O 3 4}

= l}qmzxz g & Foraeht
5 -4

T gfafte C 1 fedt ofeq =1 gfafteai &t Do fodt w9 =1 9a gfafesi &
MG % TRl % SR Bt 81 39 SSEl § g8 W ufieher frefatad

qgq Gfed 1 -1

2| [72 7] _[1)(2)+<1><1)+(2><5> f]
adqr 9gH —1l 1=
wWo e eEma [0 3 4] [ 5 —4] ? ?
wmAE [l [ 2 7] 3 @@y +2c4
A I M MD+EH M) +2(4)
wa o e (0 3 4] L5 =4 [? ?
EGRURIES] _1 1 2_ [T 2 71 T3 2:|
o gorg -1 1=
Wy oeaga [0 3 4] L5 4] [0@+3D+4) 2
e [ o[ 2 7] [13 2
o TR -1 1=
w9y & e@aa L0 3 4 5 -4 17 0(7)+3(1)+4(-4)

13 -2
Ad: CD=
17 -13
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a]® e f? 60
SEERUT 129 A=) =7 9 g 2 @ AB I wifs

TAAIEA T2 W9 § S e B 1 Ulkal oh WHH ¥ oraud AB R g1 ot

[6(2)+9(7) 6(6)+9(9) 6(0)+9(8)
AB=122)+3(7) 2(6)+3(9) 2(0)+3(8)

12463 36+81 0+72] [75 117 72
S| 4+21 12427 0+24| |25 39 24

| fogoit | afk AB ufenifid & 4 7% sTeawas 7t § ik BA st wRenfia @1 v

IR0 H AB Ufeifia ® g BA URwifia e ® =ifeh BH 3 %9 € SEfh AH sheed

2 dfeat (3 dferal T€) €1 Ak AJNB FHN: m x n A k x [ HifeAl F AT

g @ AB T BATHI & uftfia € afg ofk Sharer afe n=k e /=m el fomiw

gg,w&AaﬁxBﬁﬁwﬁﬁ«%aﬁW%,aﬁABa&mBAﬁtrﬁmFm
|

3113{@" & RUUET i 3TsRA-faf-me@T (Non-Commutativity of multiplication of matrices)

379 BH Teh IS0 o g <@ fm, afe AB den BA uftdifoa st &, af 7% efeavas
T ¢ 5 AB=BA®I

23
1 =2
mma&m{ . 5 ﬂ 3 B=|4 5|, ABdN BA TG HifoW| <9izT fw
21

AB # BA

Tl iR fF ATH 2 x 3 3748 € 3R BUF 3 x 2 3 §, ST AB A9 BASHI
& uftefira & den wEer: 2 x 2@ 3 x 3, wifeAl & ey €1 A Hifew fw

- 23
1 -2 3 2-8+6 3-10+3 0 -4
AB = 45 = =
-4 2 5 )1 -8+8+10 —12+10+5] |10 3

(23 2-12 —-446 6+15 -10 2 21
1-2 3
3R BA = 45{ ) 5}: 4-20 —8+10 12+25|=|-16 2 37

2-4 —4+2 6+5 -2 =2 11
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ST SR | AB @ BA fu=-fa whifedt o ameqe € @R sEfey AB = BA
21T I UH H= Wehal @ T A€ AB 991 BA Al WHM i o el i Gved: o
T = fohg T o T 1 9T 79 U sqe 9w fewen & faw } @ € fE Ak
AB 91 BA §HF if & & q ot T8 3ewgs @l 2 6 9 wue E

3T 14 AR A{l O}Hiﬂ B:{O 1}%?1% AB{O 1}
0 -1 1 0 10

3R BA = ﬁ _(ﬂ 21 T AB = BARI
1d: SeIE A HH-Tarm &l e B

| = oot | swent ewd 77 6 @ R Ao B aegel & S el g o for, s
fauw AB dem BA uRefod 8, AB = BA BN 330 & fau

mfl o Y ]

0 2 0 4 0 8
o difS ff 9 wife o fawet segel %1 oM we-fafa e )

L 'S',EBIHT 3-113‘{@ ED MUHARA & ®UH I 3MMFE: (Zero matrix as the product

of two non-zero matrices)

&0 9 ¢ o Q1 oo gemest g an s faw, Ak ap=0% @ @ @ g =0 @
b=07%r 8| forg 3ol % forw o1 stferda: Tt =2l Bidl 81 56 o1d %1 g9 Teh IS0
B 3@

2

sy I 8
0 2/{0 O 0 0

31d: A < AT 1 PHEA Tk I AR ¢ @1 Aawash & 2 fF s 9 &
M AfTaRd: I T8 2l
3.4.6 317&‘3\3?' & ToT7 & Q'UTSWC (Properties of multiplication of matrices)
el o UH o Ul 1 gH A fa SRt Syt Ry Seom W @ €

1. wrewd fem: fR=l off &9 oesl A, Bden C & fau

(AB) C =A (BC), /& &+t gieheor o I wer afienfod =i €

BE'I%TUTISZFFC\’A=B }wB:B 3} 2 @ AB 1 9H T &S
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2. faavor fram : fogl off 99 sTegel A, Bden C o6 fau
(i) A(B+C)=AB +AC
(i) (A+B) C=AC +BC, 59 «ft @Hiehzor o I a1 a2 €
3. U o AcHHS BT AN : TS o1 TR AT fofu 99 whife & T T8
1% e 30 &R e 8, & IA=Al=A
319 BH ITEON o6 §R1 ITYK T[UIEHI T HATT HL|
1 1 -1 13

1
IEEOT 16 Afs A=|2 0 3,B=02694TC={
3 -1 2 -14

T (AB)C ¥1d Hifey 3R fs@emsy fF (AB)C = A(BC) B

2 3 -4
-2 1

(e}

} @ A(BC)

1 -1 13 1+0+1 3+2-4 2 1
ol T8 AB=1[2 0 3|0 2|={2+0-3 6+0+12|=|-1 18
3 -1 2(1|-1 4 3+0-2 9-2+8 1 15

(2 1 L2 3 .4 242 440 6-2 —8+1
(AB) (C) = |-1 18 {2 0 2 J -1+36 —2+0 -3-36 4+18
| 115 1430 2+0 3-30 —4+15

(4 4 4 -7
_ 35 =2 -39 22
131 2 27 11

13 1+6 240 3-6 —4+3
1 2 3 -4
SCl BC = 02{2 0 2 J— 0+4 0+0 0-4 0+2
-1 4 -1+8 240 -3-8 4+4
7 2 =3 -1
4 0 -4 2
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1 1 =17 2 3 -1

SNl A(BC) = 0 3([4 0 -4 2
3 -1 2|72 -11 8
7+4-7 2+0+2 -3-4+11 -1+2-8
— |1440+21 440-6 -6+0-33 —2+0+24
21-4+14 6+0-4 —9+4-22 -3-2+16
4 4 4 -7
35 -2 -39 22
31 2 =27 11
T, (AB) C = A (BC)
0 6 7 0 1 1 2
SEEWOT 1739 A={-6 0 8|,B=[1 0 2|,C=[-2
7 -8 0 1 20 3

@ AC, BC @91 (A + B)C &1 URehed HifwWl I8 o Fomfuq it o
(A+B)C=AC +BC

0 7 8
g1 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
18 -6 0|3 [16+12+0 | |28

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

7 -8 0] 3 14+16+0 30
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01 17[2 0-2+3 1
s Be—|1 0 2|2 |=[2+0+6|=|38
12 0]|3 2-440]| |2
(9 1 10
ELSiiciey AC+BC=|12|+| 8 |=]20
130] |2 |28
D) (A+B)C=AC +BC
1 2 3
ITEIOT18 I A=|3 -2 2 <uifse fF AP —23A—401=0
4 2 1
1 1 2 3] [19 4 8
TA RIS E R AZ=AA=[3 2 1|3 =2 1|=[1 12 8
1[4 2 1] [14 6 15
1 19 4 1 [63 46 69
Tgfery AP=AA2=|3 =2 12 8|={69 -6 23
14 6 15| (92 46 63
63 46 69 1 0 0
3 AP_23A-401=|69 -6 23|-23|3 2 1|-40/0 1 0
92 46 63 1 0 0 1
(63 46 69] [-23 —-46 -69] [-40 0 0 ]
— 169 —6 23|+|-69 46 -23|+| 0 -40 0
192 46 63| [-92 -46 -23 0 0 -40
[63-23-40 46—46+0 69-69+0 0 0 0]
—169-69+0 —6+46-40 23-23+0 [= [0 0 0
192-92+40  46-46+0 63—23-40 00 0
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310 19 foRdt faam 9 e & SR TF IoHiae 3 T 3T SEHIGaR & TER
30 U 51 H9eh HH i 3oh R TqdlGd fRATl T9R 3q o faf=i g dueh wenfua
e ffvea gem A & el R, SR-SR W] qe g faatr gRI Yok Hueh o
Yok (Y H) "9 emegE A ° o R,

gfd Haeh Joa
40 TR g
A= 100 TR ST
50 = g

X AAMY = I H, Y&H YRR F GFeh] Hl G AR

EriEaE TR = g

5_[1000 500 500015X 5 oo 8 qen vyl § T T G T A
3000 1000 10,000|—>Y

TS A =AU Fd Hife)
T T W

B { 40,000 + 50,000 + 250,000 } >X

120,000 +100,000 +500,000 |—>Y

{340,000} - X

720,000 | —>Y

Id: <o g AT YW | o Y TE hel W ST 3 40,000 TH & 720,000
Y e7ofq Rs 3400 T Rs 7200 €l

goTEett 3.2

2 4 1 3 -2 5
1. mvﬁﬁq%Az& 2},B=[_2 5},C={3 4},6&%@3%@@:

(i) A+B (i) A—-B (i) 3A-C
(iv) AB (v) BA
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2. frafafed =i aftswfaa st

ol blfe e @ @ +b b act| [2ab 2be

' -b a b a 8 A+t at+b? —2ac —2ab
-1 4 -6] [12 7 6 -, L, )

iy |8 5 16|48 0 5| v cos'x sin"x| |sin“x cos"x
2 8 5 3 2 4 | sinx cos’x| |cos’x sin’x

3. TR rwa aRefaq S

la bila -b "1 1 =21 2 3
® Lb aMb a} (@ 2)[2 3 4] G {2 3“2 3 1}

3
(2 47171 - 21
| 3 35 Lol
Gv) |3 4 5/|0 2 4 V) 32121
14 5 6 0 5 -11
31 3 2 -3
i 1 0].
1) -1 02}
- 31
1 2 -3 3 -1 2 4 1 2
4. afk A=|5 0 2[,B=|4 2 5[dMC=|0 3 2|, (A+B) el
1 -1 1 2 0 3 1 2 3

(B — C) Ifepfara wifsw| | & wefua sitsie b A+ (B—C)=(A+B)—C.

5. g A= qm B= , @ 3A — 5B Ufterfara wifsm)

D W

N L|— |
LN LN n|w

WY W= WM
WIN WA W|lw
niN »n| s
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PR— ,cose{ c?se sine}Lsine{sine —cc?se}
—sin® cosH cos0O sin O
7. Xd« Y 9 wifSC 4fg
. {7 0} {3 0}
(i) X+Y= qor X-Y =
25 0 3
. {2 3} {2 —2}
(i) 2X+3Y= qem 3X +2Y =
4 0 -1 5
3 2] 1 0
8. XH%YWWH&(Y=L 4| TMXEY =) 2}
1 3] [y 0] [5 6]
9. x g1 y I HIfST AR 2{0 x}L_l 2}_[1 8|
10. Wwaﬁx,y,zamta?m%ﬁaﬁmqﬁ
{x Z:| |:1 —1} {3 5}
2 +3 =3
y t 0 2 4 6
2 -1 10
11. Wﬁ;’x{3}+y{l}=[5 }%T‘ﬁx?ﬂﬂ y o AM A it
12. 2rl%z{x y}{ x 0 }[ 4 x+y}%?‘ﬁx,y,z?ﬂﬂ wF T B T
z w -1 2w zZ+w 3
Al
cosx —-sinx 0
13. aR F(x)=|sinx cosx 0|2 @ fag FY fF Fx) F() = Fx + y)
0 0 1
14. 3Tersq fo

ol R



15.

16.

17.

18.

19.

20.

1 2 31 1 0] [-1 1 0][1 2 3
G [0 1 0[]0 -1 1]/ 0-1 1[0 1 0
11 0|2 3 4 2 3 4]l1 1 0
2 0 1
e A=[2 1 3|8 A2 S5A+ 6l 1 HF @ RIS
1 -1 0
1 0 2
G A=|0 2 1|2 @ fag ST fF A3 6A2+TA+21=0
2 0 3
3 2 1 0] .
w&A:L 2} ?P«]TI=[O I}QHAZ:kA—zI%ﬁaﬁkamﬁﬁm
0 —tang
e A = 2 | qen 1512 2 1 T qoEEE ST B @ fag R
tang 0
2
cosa —sina
ﬁIJrA:(I—A){, }
S o cos o

ot =aTIR @9 o T 30,000 TYAT 1 H 2 N I fg=-fae gehR ok et
o Fefird e 1 qem sl W 5% ot qen fgdia g W 7% it s W
Bl 81 M8 TUH & A g gg Freifa #ifse o 30,000 T9di & H9 i
T YR o ael § Faw v & fow frg yer 9 S99 =R 99 &6 o g
iftier =

(a) Rs 1800 &l  (b)Rs2000 I

ot Thet 1 Tl w1 gHE W 10 oI WA T, 8 <ol wifder fomm qen
10 TSt YT Y Gedoh €1 $ Tl 1 faa god HAI: Rs 80, Rs 60 T
Rs 40 9fd Jeh @1 ogg SISO oF WaNT SR A shiforq foh @l q&aehl i
IO W IHM hI Fa fohadt SR 9 g

A S foh X, Y, Z, WA PSR 2 x 1, 3 x &, 2 X p, n x 371 p x k, ifeA
o oo §1 e XU ged e 21 9o 22§ gt 3w g
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21. PY + WY o GReIfoa 8 o fAQ n, k72N p W 1 gfaay smm?

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

3.5. T <Al yftad (Transpose of a Matrix)

79 e § g fopdl ooy & Iiad den o faviv TR o sregel, Si9 gufid
3TFE (Symmetric Matrix) a2 fasm @@fia 38 (Skew Symmetric Matrix) &
IR H S

TR 3 A A= [0,]TF m x n e F A ¢ A AT WRRET qN WA B RER
faf@ (Interchange) FT ¥ WId B ATl 3T A 7 JRad (Transpose) Headl
21 T A% UREd B A’ (T AT @ Frefid #d € g vl o, 9

A=la],., T A =[a],, &M SIECTE, Af

3.5 3 43 0
0 -1 S5 lxs
5 3x2

aﬂaljf & uftad o T\IQ'UT‘%ICT (Properties of transpose of matrices)

319 g1 fonelt oTeg o uRad st o Fefarfad quret i fomn Squfa fu = &
&1 TR TeATTA ST SSEON g fRa S Wehdl €1 UG whife & fRl eregel
AT Bo fau

@) (A =A (i) (KA)Y = kA’ (el k FE 3R 1)
(i) (A+By=A'+B (iv) (ABY =B’ A’
U ] e ] ¥ S .
20 “l4 2 o0 T2 4
A
i) Ay =A (i) (A+By=A"+B

(i) (kB) = kB', <&l k IE 1= 2|



Tl
(i) =&l
NE L NE
A{s 3 2}:A'=\/§2:>(A’)'=[3 3 2}:A
4 2 0 4 2 0
20
3@ (A) =A
(i) ==l
(2 -1 2 _
A=3\/§2,B= }:A+B=5\/§14
4 2 0 124 5 4 4
s
3TauE (A+B) =|3-1 4
4 4
(3 4 21
- A= 3 2,B =|-1 2
20 2 4
s s
Elc] A +B = |3-14
4 4
37d: (A+B)Y=A"+B
(i) =T
B oopl2 12| _[2k Kk 2%
12 4| |k 2k 4k
2k k 21
GE| (kB) = |-k 2k |=k|-1 2 |=kB'
2k 4k| |2 4

37 (kB)' = kB’
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-2
SAEOT 217 A=| 4 ,B=[1 3 —6] ¥ W W@ KT (AB) = B'A’ &I
5
& Tl
e
A=| 4[:B=[1 3 -6]
_5_
(2] 2 -6 12
ESII AB=| 41 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
FHfery BA' =| 3|[-2 4 5]=|-6 12 15|=(ABY
-6 12 =24 =30
T (AB) =B'A’
3.6 wufyd qur faww wafi@ 1edg (Symmetric and Skew Symmetric
Matrices)

TRATHT 4 TF A ST A= [a,] TAHT FEA § A A= AL T F W A
o AT [a,] = [q,] B

o233
SRk A, A=| 2 —1.5 —1 | Tk HEEC oTegE §, Hifm A=A
3 -1 1
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TR 5 TE A AP A= [a,] T FAG STIE FEA B, AARA = A, el

i T j o B WS W o fAT g, =—q 7 39, A T =/, @ ¢, =—q, T
3d: 2a, =0T a, =0 FA& ik fel

3Ok 31ef 8 gan Tk forelt foom wmfta stregg o6 faerol & @+t ster@ 3= B
0 e f

%lmﬁaﬂa{g]g{e 0 giwﬁwwﬁqﬁaﬂaﬁ%,wﬁsHB%l
-f & 0

319, TH wmida den fawn wmfa el o 5w TuEm &l fag

THT | Srdfas TeEEl g fREt o oegE AR fAU A+ A U 9HfHd ST aen
A-A' T fou wafia o8 B 2
SuufT 9 fifST ff B=A+A’ Ta

B'= (A+A"
= A’ + (A" (& (A+B) =(A' + B
= A'+ A (FfE (A') =A)
= A+A (FfHA+B=B+A)
=B
THfeTy B= A+A' TH THHA € 2
319 1 wifee foh C=A-A
C'=(A-A)Y=A-(A) (F?)
= A -A (FD?)
=_—(A-A)=-C
37 C= A-A'T% faug Tafaq oo 2

v 2 forelt ol SR 1 U WHfHG 9O U fawd WHiHa STEl o ArThd oh ®9
¥ g feman S when 21

Suufa A oife foF AT o e1ege 21 &n fo@ oo © T

1 1
A==(A+A)+—(A-A'
2( ) 2( )
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T 1 g B9 W © TR (A+A) TF TG SR 91 (A—A') T faue waihd
oge B Hifen foret off eeqe A% fIT (kA) = kA’ it 81 568 frshd Frerorar € fom

%(A+A')WWHW%(A—A')WWW3W%I 7a: forelt ot oT/ge @l
T GHM q9 Uk U9 GAid SRl o Ahel o &9 H ek foha S ekl B

2 2 -4
SEAEIT22 3FE B=(-1 3 4| TH WAMHJ g8 a1 Tk fawd wwfid
1 2 -3
3THE o ANThS oF &9 H Fad Hife)
2 -1 1
T WB =|-2 3 2
-4 4 -3
| | 4 -3 -3 ;5
LIERCIIENED P=E(B+B')=§ -3 6 2|=|% 31 2l
-3 2 -6 3
- 1 3
L 2 J
, 33
2 2
" -3 _
3@ P=|—= 3 1|=P
2
2o
L 2 J
1
3T P=5(B+B’)Wwﬁqﬁaﬂa{g%l
—]
1 I s
g & 7H SfifSg Q=5(B—B')=51 0 6:E 0 3| %=
5 -6 0] |
- 3 0
L2 J
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ad Q'
AAd: Q
3Ad P+Q=

o L 2
2 3

Lo 3l=-q

23 0

L2 1

1

- (B=B) T form wwfirg T R

» 23y 2

322 122 5 9 a4
— 3 1 |+|= 0 3|=-1 3 4|=B
’ ; 1 -2 -3
R
L2 112

3 e B T GAfHG T8 qe1 T fawd HfHd STeE o aThal o €4 |

=ad T T

5

0|5

-1

2. 3fg A—{

yyraet 3.3
1. frefafea el § 9 yo&ds @1 afted 9 s
_ -1 5 6
1 -1
(i) | , 3} i) |3 5 6
- 2 3 -1
12 3 -4 1 -5
5 7 9|d B=| 1 2 0% gonfug sifae fF
2 11 103 1
() (A+By =A'+ B () (A-BY =A'- B
34 1 21
1 2| @ B{_l , J%‘aquaww
0 1

3. ZI'I:C(A'—{

(i) (A+B)Y =A' +B'

(i) (A—B)Y =A’' - B’



10.

WA{

0 a b
L3R A=l-a 0 ¢

AMFE 97

. Afg A,{—lz ﬂ qen B:ﬁ g}%ai(AMB)'ale
. AT B el & fou wenfud wifse fk (ABY = B'A/, STl

1
(i) A—4],B—[1 2 1] (i) A_{
3

0

],B—[l 5 7]

2

coso.  sina

. ()IfRA = }zﬁ?ﬁwﬁmﬁmﬁ AA=1

_—sina cos o

sino.  cosal

(ﬁ)zrl%;A{ }iﬁ?ﬁwﬁmﬁm%A'Aﬂ

—coso.  sino

I -1 5

. () fos FNTfE g A=|-1 2 1]@5@&3&1@{5’%

5 13

0 1 -1
(i) WW%WA{l 0 1]@%@@&3%@{5’%
1 -1 0

; ﬂaafmquaww

() (A+A") TF THHA 8 2
(i) (A—A") T fowm gia 3mge 2

@ %(A+A') = %(A—A') @ )

b — 0
frefefead stegel &l s wufid sege 9o s oo |afid seg o area
& w9 § o hifIC:

6 -2 2
G) |2 3 -1
2 -1 3

[3 5
ol
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TfoTd

303 -1 s
Gi) -2 -2 1 (iv) L 2}

4 -5 2

e WA 11 a1 12 § FEl W g
11. 9% Aden B @AM #ife o Hfa fe € o AB— BATH

12.

(A) faom wafia srege @ (B) Hufta 3Tofe ©
(C) I 36 © (D) cHTF ATE ©

cosa —sina
Ik A=|" AMA+A =L@ o AF
sina cosa

T T
) ¢ B) 3

3n
(©) = D)

3.7 g W URf9e wWihar (3 ®uiawur) [Elementary Operation
(Transformation) of a matrix]

fopell STTeqE W B: TohR 1 Gihad (TulaRor) fory o €, foee & i dferal qen =
ol W et €, e urfiren wferand a1 &9 Fed 2

(M)

(if)

forsit 31 il a1 31 WHl &1 TR {779 Gdhieash €9 (symbolically) ¥,
ioff e joff ufemal o fafma *1 R, < R dendqen & Wt o fafma w6
chmﬁaﬁawﬁ%W%fm

121 -1 31
A=l-1 3 1|, RROGRFTEMTFAREH AE| 1 2 1 |7=
5.6 7 5.6 7

g 2l

forsit afer a1 T & S7aal @l T AR G G U FHIAL: Tdwcas €9
#, o 9 o TF STEEE Wk, SRl k# 0¥ PPH FE H R kR FW
el & 2|

T W "iH HC, — kC,EN R Fd €1 serewone B:{ 11 jg IJ



qE 99

1 2

-1 3

(i) ot ofed storen W o sTeEl | fohdt o= dfaa 1@ WY o W aFdl Hi
foRdl I F@& | TN ek Siel: YdiehicHsh €9 |, o Ufed o SfeEal |
@W&WW&T@k@WWWﬁRiaRﬁkRjQWW

|
T W " HC, > C,+ kC, el €

Wc3_>%c3,aﬂ9ﬂﬁﬂaﬂﬁmgﬁaﬂv{s' W gl 2l

Wéﬁfﬂqc=@ _ﬂmRzaRz—leaﬂmmﬁm,%ﬁw
F 2}9@‘@?”%
0 -5

3.8 HRATIT 3T (Invertible Matrices)

aftarer 6Af A, HIfE m, 1, Tk o e B SR AR Tk 311 ol 31 ki i
W YR €, T AB=BA=1d B & € AH IohH A8 Hed & AR
A '5R frefud w3 €1 UE <90 H Tee A SIRHUI Fedd B

3T, 7 fifee fR A=_2 3}3941 B{j _3}6341&[5'%

12 2

2 3] 2 -3
¥ AB=11 2|41 2

_[4-3 —6+6]_[1 0] _
12-2 -3+4) |0 1]

(1
Tt & BA= |, ﬂ=1%| 3d: B Y€, Al ek B
T WS H, B=A | A1 A S B, F1 JFH ¥, A9 A= B

1. forelt SRR (Rectangular) STTe98 1 kW S8 7El il €, FFiteh orhe
AB @1 BAS UReIfod g 3R THM e & fau, 97 iferd € f Aqen B
M Hife & i AR
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2. 4K B, g AT A B, A, 38 B &1 Fchd il 2l

THT 3 [FhH SR &1 fgdradl (Uniqueness of inverse)] frdt ot o o1 Sgopd
e, Afe 3u i © @ sifgdia g 2

WWWWA [a,) Fife m 1, TF = T=pE €1 A Hea @, d@ 7E et
B AN C T A% 3 W o ¢ o1 e faandi fF B=C#
Hifeh 3MTE Al =Jehd B

I AB=BA=1 (D)
Hifeh SMeqe A %1 gehd C off € e

AC=CA=1 . (2)
CEl B=BI=B (AC)=(BA)C=IC=C
U 43K AT BEUH Hife oF FoRAUIE g & df (AB)! =B!A’
ST Teh F[GhHATIT TR i TR 9

(AB) (AB)' =1

B A (AB) (AB)!' =A'l (A'w1 S 9&lf W TEIH HH W)
0 (A'A) B (AB)! =A (A I=A"', 91 &8 UH W= B )
B IB (AB)' = A"!
B B (AB)! =A"!
B B' B (AB)! =B A"
B [ (AB)' =B A"!
3 (AB)' =B A"

3.8.1 URAYe Hihamel gRT Teh 37cgg Al GohH (Inverse of a matrix by
elementary operations)
A ofifST fF X, Aden B 99H FifE & g8 & 9 X = AB B 38 Tl X
= AB R yRf\Te dfed diepansti o1 v & o fo, g0 3 ufea wiswansti 1 ad uay
H X TR q ¢ U | YW T AW, TH A1 FART H|

T YRR e AHRTT X = AB W IRITS W9 |iharsti o1 T & o6 fag,
T 3 W9 Gimaet #1 9 U H X W g W 9y H OHEA AB H 9% e
3TE B W, T&H | TN &

Sude qfterat e o Tad gu g9 e Frekd ke ® fon, s A v tEn oo
g fF A o1 etfiae ® df IR dfe wfmanetl o W gR A 9 s o g,
A=A fafay iR dfem wfmarei &1 7@ A=A W 9@ d% W qeC 5" 7
1=BAEl foa1 Sl ¥1 39 YR W< S8 B, 8 Al FIchd 2 38t Y&, A%
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T WY HiEAe % T g™ A ¥ kGl dRd ®, @t A = Al fafe @ik
A=Al W HiFIST 1 9890 q6 9% H T S % 24 1= AB e el 8 S 2
fewuit 39 39 H SaA=1A (A=Al) R TH A1 Ays IR Ui (W) aforanet
& H W AR a1 981 ok ST AHI Tk A1 Ak ufedl o el eeEd I g W
@ Al eI T B R

TETET0T 23 IR Gfieansti & T gN ST A—B _ﬂwwaﬁﬁm|

T URfve e wfwast o WM wE & faw sW A= 1A e €, st

s A e

1 2 10
{0 _5}{_2 I}A(R2—>R2—2R1é592ﬁﬂm)

1 0
1 2
el =12 -1|A (R—>—1Rémmh§m)
0 1 - — 2 5 2
15 5]
o
10
- —|> S |A (R >R -2R % 7T W)
01 %__1 1 1 2
5 5]
0
5 5
N -1 —
I: A 2 __l%l
5 5]

Torereua: yrfass ww wiwanet & wam 2, &9 foad § fF A= Al s1eiq
{1 2] 1 0}
= A
2 -1 o 1
C,—C,-2C,, % WM g1

1 0] (1 =2
=A
{2 -5 0 1}
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1
W C,> —gcz,éwahgr{r

SRR

#Fd: C,— C,—2C,, = ¥ gN

I
>
oL

| o

2
EIRLC] Al = _51
5

SATET0T 24 YRf9R diswaed o e gR frfafed sTege w1 okH W ifsa:

LN | —

01 2
A=|1 2 3
3011
01 2] [1o0oO
Tl BW VMG © fR A=1A,39fq |1 2 3| =|0 1 OfA
31 1] 001
1 23] [010
Ell 0 1 2/=|1 0 0|A (R, &R, 3N
31 1] (001

1 2 37 [0 1 0
7 0 1 2|=1 0 0|A (R, R,~3R3N)
0 -5 -8] |0 -3 1
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] A (R, > R, — 2R 5N)
]A (R, - R,+ 5R 5M)

0
1
2
0|A (R, > R,+ R, 3R
1
2

0

0 0
1
1
0 0
-3

-2 1
1
0 -3

-1
2
—8_

0

1

-5

1
0
0

|

}x (R, - R,— 2R 5)

-1

o o —
o — O

—_ O O

I
[\ I o 0 W
— N —

S -~ on
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2l
O & O O @)
I\ O -~ I\ v A
~ | + @ | + |
aal (ag] o — o
O O O —la O &} O
— aal 2l 2l — — o
@) @) @) @) @) @) @)
N’ N’ N’ N’ N’ N’ N’
1
————— = —I g e
— |
——— o N s B T —l
— o — I\
o o — _ _ —le =l — Tl e Ple
—_ o o o <
— o < — o < =) — o [w]
N =Nt . TN S
S~ 2 © ~ o — S~ o [ o _ _ [ _
< < < < < < <
Il Il Il Il Il Il Il
I 1 1 1
N n | o T o o o c o — c o — o o —
S — o — S — on S —~ o oS — o o — O
S — o
—_— A - (@l —_— N - — O W —_ o O —_ O O
L 1~ NN~ L ] | (A — L
1 1




SETEIT 25 Ifg P:{

10
ol P=1P faf@n a1efq, { 5

10

H
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_ﬂ g @ P9 HIfe, afx sHeR e 2

0
2 Lo 1
ol 5 =|10 [P R > REA)
-5 1] [0 1
= =0
= 5= |p ®R >R, +5R W)
1
0 0 -
N
Tel oTd ue & oNege w1 f5dia ufem & weft ofoma v @ WM €, ot Pl
e e 2l
| wTaett 3.4 |
TS G&A 1 U 17 dF o TRl & Fchd, K 31 A 7, @ TRiTH SRor o
AR ¥ A HIS:
1 -1 2 1 i
1. 2. 3. 3
i 3} |1 1} 2 7}
2 3 21 2 5
4. 5 6.
B B B
31 (4 5 310
7. 8 9.
I 2} 3 4} 2 7}
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10_3_1 n | 278 12_6_3
T -4 L 2 T2 1
2 3 2 1 2 3
13. B 14. 15. |2 2
-1 2 4 2
- L 13 2
(1 3 =2 (2 0 -1
16. |-3 0 -5 17.15 1 0
2 5 0 0 1 3
18. 3TE ATA BTUF W o k¥ B Fhad afg
(A) AB = BA (B) AB=BA =0

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

fafaer 3grgvor

cos0

IETETTT 26 A A{ Sine} 2 @ fag =ifse fe

—sin® cosO

A :{ cosnb sinne} neN

—sinn® cosnd

T BH THh! TOE A o fagid g fag i

—_— P(n) : A% A = co'se sin® d A= co'snG sinn0 neN
—sin® cos0O —sinn® cosnd
- P(1): A= co‘se sin 0 gt Al = co‘se sin6
—sin® cos0O —sin® cos0O
I, IR p =1 T 9 B

oA efifee f aftom g, = ko faw 9?1

sin 0 ,?ﬁAkz co'skO sin k0 .
—sin® cosO —sink® cosk0O

cos0

By P(k):A{
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a9 70 fag & foF 9fom n=k+1 % fou & 9= 2

- AkH_AAk_{cosO sine}[coskﬁ sink@}

—sin® cosO || —sink® coskO

[ cosOcosk® —sinOsink®  cosOsinkO + sinOcos kO
—sin0coskO +cosOsink® —sinOsinkO +cosOcoskd

[ cos(0+k0) sin(0+k0) cos(k+1)0 sin(k+1)0
| —sin(0+4k0) cos(0+k0O) —sin(k+1)0 cos(k+1)0

sfee gfomg n=k + 1 % foau &t 9o 21 31d: iU SerHe w6 fagid 9§ g

o & B An_{cosne sinn 0

—sinn® cosn 0

},Wmmaﬁnéﬁfwzw%

IEET0T27 ARA TN B HHF Hife & GAH oMo € of <9isy o AB wHfia 7, A
3R ohael a5 A a1 B shufatme ®, a7eifq AB = BA €I

&l G € foF Aden Bl wafHd onefe €, s@few A’ =Ade B' =B @l
oM wifse i AB wufi@ € @ (AB) = AB

forg (AB) =B'A’= BA (F?)

31 BA =AB

faetma:, aff AB = BAR df &0 fag %1 fF AB Tuf@ 2

37 (AB)Y =B'A’
=B A (ifh Aden B ¥9HA )
=AB

3d: AB TG 21

3 4 7 4 3 8
D Fd sifst f CD - AB = O =

Tl wifes A, B, C |+t wife 2, % ot o8 & 3R CD — AB 9efi-wifa aftwfie 2,
zafelt D Wife 2 &1 Tk o 3 B =feu)

SETE0T 28 HM witee foh A{z _1},B=[5 2},C={2 5}%“@@%@1&{6
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o efhfse D{“ Z}%IWCD—AB=O@W‘@?H%%

c
2 5|[a b] [2 -1|[5 2 5
13 8|lc d] |3 4|7 4
- [2a+5¢ 2b+5d] [3 0] [0 0
|3a+8c 3b+8d 43 22 0 0

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

Ael w1 Tl ¥ e frefafaa gdis g e €

aq

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

(1) @A (2), ! WA HH W g =—191, ¢ =77 = el 2|
(3) AT (4), ! A FH W b =— 110, d = 44 W<l Bl B

a b] [-191 =110

3Ad: D= =
L d} {77 44}
T 3 YT fafaer go-raeit

1
1. m’—ra“r%nzﬁA{g ;

(al + bAY' = @’ 1 + na"~' bA, STl | HIE 2 T qGHF 8 T

}%ﬁaﬁﬁ@m%%‘rﬁneN&m

1 1 1 3}1*1 3}1*1 3}171
2. a4 A=|1 1 1|, q fag #ifse f& A7 =371 371 31| peN
1 1 1 3}1*1 3}1*1 3}171

1+2n —4n

3. Zrﬁ;'A{3 _4%#?93%% A”{ }Gl‘s’?n@%ﬂguﬁéﬁ%
1 -1 n 1-2n



11.

12.

.zrm{

AR [x -5 1]{ ]F
2 0 3][1

10.

qE 109

. ARATN BOHHd ook § @ fag RN fF AB - BATH faug gufta s1eF 2
. Tag *ifS o 1oqe B'AB wufia steran faom wfia © afs A wefia steren

forom gufia 2
0 2y =z

. X,y A9 z% AE H A FKISC, I TR A—{x y Z]W:ﬁ?h_{UT

X -y z

A'A =1 G2 H 2

12 0]fo
. xR AR & faw 12 1]{2 0 1”210%?
1 0 2||«x

31 ;}ﬁﬁWW%AZ—SAJrH:O%I

1 0
0 2 — 0% @xH AF TG HiSU

e Tl i TR T SRy x, y, AT z T SR Hial B 5 T 9 & A
¥ fosha wtal 21 a&ge w1 At fawt Fe gfea (Fefifa) 2:

EUSIL ERICE]
I 10,000 2,000 18,000
II 6,000 20,000 8,000

(a) AT x, y A z T TS SHE 1 foohd oI HAW: Rs 2.50, Rs 1.50
Rsl.OO%ﬁWWﬁWW (Revenue),aﬂa{s’aﬁmﬁﬁaﬁw
9 Id S

(b) I STfa o axgel I TAF T & ara (Cost) HEW: Rs 2.00,
Rs 1.00 @1 T8 50 & @ el o9 (Gross profit) @ Hifsw)

12 3] [-7 -8 —9
e X amﬁﬁm,?:r&:XL S 6}:[2 A 6}%

Ifg A 91 B WHM i o o7 YR 3@ YK § fh AB = BA® dl UK
TR g fag wIfST fof AB” = B'A B 386 sifdfem fag =ifse fo
T n e N & fau (ABy'= A"B" &l
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forefefad ool § wé S 9T
li?ﬁA{jﬁwam%%AELﬁ
(A) 1+ +By=0 (B) 1-o?+py=0
C) 1-a*>-By=0 D) 1+*>-Py=0
14. =€ U eoe gHiga o foom wufia <A & R
(A) ATF fokl amege 2| (B) ATH Y[ E 2l
(C) ATH ot e T (D) T ¥ #E
15. A% ATH o o198 38 YR ¢ fF A2=A, a1 (1+A) -7 AR :
(A) A (B) I-A ©) 1 (D) 3A
qrIIT
¢ SR, Borl a1 HEmnstl & Tk SR Hu-fa=g 2l
L mvﬁaﬁamnwﬁméwﬁmwﬁﬁwwmﬁ%
¢ [q),. T W9 A
¢ [q), ., o ST B
¢ TEH mx p A TH q AR ®, AL m=n¢T
® A=[q),., T famol oo €, AR a,=0,59 i=)
¢ A=[q), T AW AE T, M a,=0, 99 i#j,a,=k (kTH TR ),
S =)
. A=§U]MWW3W{5%,E& a, =198 i=;TM q,=0
i#j @

o e 3= oege (A fiom etegg) o ueft erage v B 2

¢ A=[a]=[b) =B (i) ATeN B WA Fife & & TN (ii) i 90 j o T
?fﬂaqﬁaJWaU=bU K[l

kA =Ha), ., = [Ka)),.,

~A=(-DA

A-B=A+(-1)B

A+B=B+A

* 6 0 o



® 6 6 6 6 6 60 0 o

*

*

*

a1

(A+B)+C=A+(B+C), &l A, BadC GAF Hife o Mee 2
k(A+ B)=kA+ kB, Sl AN B UM i & € & qUk Th 3TN 2|

(k+1)A=kA+ A, &l kaen [ 3R & )

o A=[a),,, PMB=[b,], , TAB=C=[c,],. . 5& ¢, =D a; by <l
(i) ABBC)=(AB)C, (i) A(B+C)=AB+AC, (i) (A+B)CZAC+BC
aARA=[a], TAAAT=[a]

() (A =A (i) (kA)Y =kA' (i) (A+B)=A'+B' (iv) (AB) = B'A’
g A=A A ATH GafHd TR 2

R A'=-A T A ATF faum gufga o ege 2

fordt ot etreE 1 U Tnfia iR U foud gAfa eegel & ARt o ®9
H frefua foman <1 gehar 2|

el R yRfes wiepand fefafaa €

@) R, >R C «C

(i) R, = kR AT C, — kC,

(i) R, - R +AR C, - C +kC,

Ifg AT BRI o 3148 €, 39 YR foF AB=BA =1, 3qg AT FhH
e BT, o A1 gm0 Fi&fud #7d & 3R 3gg B %1 IhH A T

it g H FhA AR, AR SHF e 8, Afgdia g 21

— % —
£ %4



