wrrlD

|33|'IEIC§' (Matrices)]

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

3.1 4faht (Introduction)
o 1 fafay smanet  oegE o WM k1 SMEvIedl YS! B SYE, UK ok
Taifuss wifemet @Al § @ uh @)1 o= def-ordt fafusl 1 qorm o @ i
T AR 1 1 T T3 dF T FL <l ¢ aw w0 o e i gt wH
& foru dfera qen wa fafedl o & o Ta o IRUmEEY S i Hehe
o1 TorehTa g2 STl o ohoel aeh FHIHON o e & ToNehl &l Yehe & &
fore &t =1 v o St @, @ifg oTeget i ST 3| vEm @ wef ik 7)1 eTege
Hohad qe HiRanstl &1 Am Aferia el o fau soieeie wesfie gumi
(Electronic Spreadsheet Programmes) | fe=n st ®, TSR WA, e SR qe
foqm o fafg= & & =@ €, S, oS (Budgeting), fasa «fgdem (Sales
Projection), @NTd 3Tehe (Cost Estimation), gt w2 o aftomdt a1 faveryor senfs)
seh AT 3 ifdes Wﬁ'@f 3TaEE (Magnification), SLU'TTI (Rotation) e
foRdl T9aa R 90ad (Reflection) 3l STl gR1 IR €7 & F&fa foman s wehar
2 STl 1 YA [@af@ah! (Cryptography) ® «ff @ial g1 39 T
A HT T A had foRE k1 & 9 wmEne qk wiigd ¥, i swer W
STARTeRT, S1efeTe, sMyfeh THifom™ qen SfEifTer waed # off fEan s 2

T 1A H S qA @ Serv (Matrix algebra) o6 STHRYd fagidl €
3T BT, TH Tt |

3.2 3rFE (Matrix)

M AT & &0 T8 oA o e =ed € T T o g 15 IR 21 59 e
[15] €9 H, 39 90l o W I 3 Gohd €, foh [ | IR fafaa g aen o o
gfartell 1 gEm 21 379 A e T8 e T © R T % U 15 gReenRtd qen 6
e B, a1 38 B [15 6] TR ©, 39 GHH o WY oFK Y Wehd © 16 [ | o A
1 g gfafte T o6 9 i gRaswist &l 9&, Sate fgda ufafte 3 o o™ swemi
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AFE 63

H1 G WA 31 37 °HE ofere fF ew U qen 3ok o fisl wifsEn qen fowe o
oG 1 gReiet qun ol i FEfafEd g sl o S WRd €

T ok I 15 gfeqertd qen 6 Fed ¥,
HIfSTE % I 10 gt dern 2 e ¥,
g o uE 13 gfedenTd den 5 held #,
319 39 7H 9rfies w9 § frefafad R 9 sqafted o1 9 o
gfeaht HeH
T 15 6
i 10 2
A 13 5
=9 frfafed &1 § = F 96 7
15 6 |« Tecl dfe
10 2 |+ g&d ufw
13 5 | «— dud ufe
t t
TR T T T
srera
T wITSET o=
RIESED 15 10 13
e 6 2 5
9 Frefafed €1 9 =9 =2 99 o
15 10 13 | «—ggeht dfem
6 2 5| < 3&d dfw
t t t

e W gE WY de WY
TEell WehR hi oHeeel W Wod & 1 wfeafteal swust: T, wifsan g faae &
G GRS 1 HE Yehe hidl € @R fgdta ww w wfaftedt susr: qun, wifsEn qon
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64 T

fomRA & I FoAdl I HEA Yehe HIA &1 TH YRR, O YR k1 Hewe § JUd
uferd w1 wfafteal swaw: Ten, wifsan qen fam o o gt S e gehe S
| fgdtar dfer =61 wfafteal swawr: T, wifsn qeon foae & I wofdl i GE yehe
T €| SUH YR shi SAEE] A YT hi e Hed &1 STEiieh &9 § €H e
=1 Frefeiad YR ¥ gRefd w8
TRTET 1 ST TSt A1 ol i Uk AR HH-fa=g #1371 gemsd O wert
| PR o FAaFd Al HrareA FEd T

e oh! &N SIS Fulerenl & oS (Capital) &Rl R =K Hd B | 3TTEl o 5o
e Frefated €

. 1]
) 5 2+1i 3 —5
1+ x x3 3
A=| 0 45|,B=[35 -1 2|, C= '
5 COSX sinx+2 tanx
3 6 \/5 5 7

SHe SIEX0N | &ifds W@ e 1 ufakdEl (Rows) 3R St W@d e &

T4 (Columns) Fedd 1 30 YR AY 3 Hferrali 9o 2 &9 € I B | 3 dferal qen
3 WY SEfh C ¥ 2 dfedl qen 3 w9 2l
3.2.1 3Tqg & IS (Order of a matrix)
m AT Aol p W At fRE SR Fl m x nhITE (order) T AR AL Hodd
m xn g FHEd & | ST SE o STIH SN o Haef H A, Tk 3 x 2 37,
BT 3 x 33178 A1 C, TH 2 x 3 3L 81 TH @A € foh A H 3 x2 =637 &
AR BaUl C W %L 9 G 6 EFd &

T, TRt m < n e w1 Frefafed R %e-fa=rg e 2

ay Ay Ay Ay eee dy,
Ay Gy yyees Ay eee Oy,
a; a; a; a; a

YAl A =[a]

ijAm x

1<i<m,1<j<n @l i, jeN
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TR 65
W TR A UK F ST, 4, ayenn, a, S, TR jE WH F ST, ay,
3o a”y,%l
l:lmm?r:ay,ﬁfﬁﬁaaﬁ?ﬁwﬂﬁaﬁamma%ﬁm%l%ﬂs@A?ﬂ(i,j)aﬁ
Faga ot F7 hd S| TR m x n Mg | 1ol F G@A mn A 2

o= femroi| T8 s A,
1. &0 fREl m x n Fife & S8 i Fohe FTT o oL, Fehd A =[q,], ., BT TAM
Exuf
2. TH Hhad T8 egel R faem w1, ok fegd ardfas gt € st
arEdfesh A 1 TEU HE oI T
B9 UHh HHAd oF fRdl f95(x, y) 1 T @ (W9 312fa1 9f) BRI Tehe &L

a

Thd §, 59 B} (312 [x, y])¥, Sereomed, g P(0, 1), 2mege freaor & Pz[ﬂ =
[0 1] gR Yehe feran S Hemal 21

e Y for 39 wohR BW fohdl &g ek emepfa o ool w1 Tk o1eT8 o &
¥ for@ Tehd &1 3301 & fou u wgefs ABCD W foeR wifste, foger witd s
A(1,0),B(3,2),C(1,3),d D (-1,2) &
e, wIgesl ABCD 3178 &9 ® fefafad yor 9 fefud fran s oo 2:

AB CD Al'l 0

1 3 1-1 B|3 2

02 3 2 cl1 3
2x4

D1 2

4x2

3Tq: 3Tl 1 WANT fohel FHael H feerd St STrepfad o 3ol ol F&fia &
o fau feran S gewar R
3T 379 BY FS 330N W fTam 1|

SarETor | i w1 e 1§ 9o qen Afeen sidal o gefeq Frefafaa gem
TR foar Fifsa:
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e A wfeer et
I 30 25
11 25 31
0 27 26

STF G I T 3 x 2 3T § Fefyd Hifow) e dfed ok s oo aref
yfafee F1 Tohe FI 87

Tl YSd GAT h 3 x 2 3 o ®9 ¥ FreAfafed vr 9 fFrefud fean s geha 2:

30 25
A=|25 31
27 26

T uferd SR g w9 1 gfafie hedt-1l e o Afeet wrdwdle w1 g
Wehe Tl B
SaTE0T 2 A fRE oerE | 8 stemd ¥, f SOl W Hifeat @ @ Gehdl 72
&1 e 9 ¢ TR, g el etmeqe ol hife m x n @ @ 0 mn 3o B €| ST
8 STdl aTel foRdll 3TegE oh Wl Wad wifedl T H o folw &0 Wiehd Teet o

3 weft it g i 6 T S AR 8 R
aa: |l w9e wiEa I (1, 8), (8, 1), (4, 2), (2, 4) B

AU HF hifeal 1 x 8,8 x1,4x2,2x 4%

SEEI0T3 THh UM 3 x 2 g &l @A hite, fSen e/e@a ay.=%|i—3j|§m
T T

ap dp
T T 3 x 2 T, WHA: 39 THN el 2 A—{a21 azzi

@ apn

1, . .
374, a,-j=5|l—3j|,i=1,2,3?[94Tj=1,2

1 1
ay =5 11-31]=1 a12=5|1—3.2|=§
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1 1 1
@y =7 12-3.1]=> ay =212-32|=2
1 1 3
a31=5|3_3‘1|=0 a32=5|3—3.2|=5
P2
)
o Sl S A=)~ 2 2l
0o 3
L 2]

3.3 3413{@ & U (Types of Matrices)
39 TR U B A= YR o 3@l i gl |
(i) W MHFE (Column matrix)
T S, W INHE FHecl ¢, % IqH hael Toh W Bl 81 e h

0

B

faw A=| -1 |, 41 e F1 T 9 A & =9F &0 H, A=[q ], A T
1/2
m x 1 Fife H1 TWT T T
(i) YR 3ME (Row matrix)
Tk e, Ui T el 8, A SHH ohael Tk dfed Bl B

W&%{QB{—% N 3} , 1x4 ife 1 T dfem e B1=AT9sh

1x4

T, B=[b], T | xnHe F R AR €

(iii) Nl 3R (Squar e matrix)
& e Fored dfeel 1 Sen Wl S We o WHE el §, UF a7 egE
HEAM T 3T: Th m x n 3G, T TG Feell ©, AE m = n 3 Y Hif
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-1 0

W2 1| w3 e
3 -1

‘w1 o ST HEd & IIE o few A=

A O|W W

SR ¢ SYE T YA=[a],  TH mFe F A AFE &

| feovfi| aft A = (o] @ nHife F1 o erogE ¥, A sEEEl (wfafid)
a, ay ..,a F G AT fawol & e Fwad €

11° 722 °°

1 -3 1
s afg A=|2 4 1|2 @ A o fowol & s/9@9 1, 4, 6 B
3 5 6

(iv) Toerut Mg (Diagonal matrix)
T T AR B=[b,],., @0 T FEen €, Al fawol o sifafea woen
1= §fl o1eEE Y T i, Uk STfe B=[b,], Tl areTe wea
2, A b =0, 59 i/

T 0 0
Wﬂ?jA:HLB{: 2},0{ 2 0],%:@%1,26%3%
0 3
faaol aege 7
(v) 21fasr TeIE (Scalar matrix)
T kol oMeng, SR SR weEwdl ®, A gHoh fashul o ereade @AM B
¥, 1o, Tk o e B=[b,], ., ACw AR el €, AR
b,=0, i %]
b=k i =j & kFE TR 2

TR,
Boooo
-1 0
A=[3], B:{O _J, C=| 0 B3 0 |
0o 0 B

FfE 1, 2 o 3 o KW M €l
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(vi) d@Heh 3T (Identity matrix)
T o g, foraes faskol o @ft ste@d 1 T € 9o 9w o1 |t SreEe v
B ¥, Ao 31egE Fedl &1 TR Ul H, o g A= [a,] ., Tk TEHH

o a3k i=j
w%’qﬁ{a"f—%) LI

T, nhife & TEHSF e Hi [ 5 F&iaq w3 &) 59 weof § wife v gt
®, 9 T BH ohoel [ § Yhe Hid B

1 00
010
0 0 1

10
Wéﬁm[l],[o J, }W:ﬂﬁﬁl@ﬁ%Sﬁv‘ﬁWW%l

o A o 3 k=121 @, T e g, T TSI B ©, W TAE
A SATE Twedqal Ueh 3ISel g8 el B

(vi)) 9T 3THE (Zero matrix)

T e, YA AR 196l R 37548 Heal 8, I 70 qeft 3toa g
B 2

3grEnd, | %) ggg 0 2C [0 0] |sft Y= Mg 21 W YA FE H

Omﬁaﬁﬁaﬂﬁélsﬂaﬁaﬁﬁm,ﬂﬁﬁmwﬁ%}
3.3.1 3iTeggl & WHTAT (Equality of matrices)
URtaTST 2§ AR A = [a,] 901 B = [b| T FEem €, AR
() 3 HHE Hifea o e @, a

(i) A T IIH a9d, B WIq TG99 o THME T, 31Aq ;a0 j o Fft 9 o
f?an..:b.,ﬁ

s . o] Y b2, o o

qE T B ydihreAw ®9 H, AR q MY A dMBUHE ¥, A Y 39
A =B faad 2|
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x vy [-15 0
qﬁ z al= 2 \/g ,?ﬁx=—1.5,y=O,Z:2,a:\/gsb:3aC:2
b ¢ 3 2
x+3 z+4 2y-7 0 6 3y-2

b-3 =21 0 2b+4 =21 0
B a,b,c,x,ydAq 2 TF A HifeC

T Hfeh IS S8 TUH €, SO ek Gd steEd ot THE e Gd steEel i
qor e R el Trefotad gRom w8 €

x+3=0, z+4=06, 2y —-7=3y-2
a—1=-3, 0=2c+2 b—3=2b+4,
TR WA W e W Bl ® R

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

2a+b a-2b 4 -3
IETEIT 5 qﬁ‘[sc—d 4C+3d}=[“ 24}%‘fa‘fa,b,c,asm d<h I 1A Hiferal
T T SRl 1 GHFA 1 URAS NI, WA Tl hl THM WH W T WK gl
g f

2a +b=4 Sc—d=11
a—2b=-3 4c+3d =24
T FHRON ) WA B Wa=1,h=2,c=3 a9 d = 4 9 Bl 2
| woTereft 3.1 |
2 5 19 7
1. o8 A=|35 -2 % 12 |, o fere 9@ shifs:
b 1517
(i) =g & ife (ii) 3TEFEl i q&

(ii)) 3T a,, a

21’a

132 332 a24’ a23
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2. I fordt otege ® 24 ofaga § f SUh! Gura wifat @ 72 4K 39 13 eraeE
g @ wifeat 7 gi?

3. afs fohdl oegg | 18 39Fa © o SUh! Ta whifedl 91 82 A% THd 5 e
g df = =m?

4. TH 2% 2T A= [a,] BT TN i rwes srea Frefafad wer @ W §

. n2 . . 2
0 q =% (ii) a =ij (i) a, =%

5. U 3 x 4 ML 1 T HifeC foigeh srgae Frefefad gr @ o & 2
1
() al.j=5|—3i+j| (i) a; =2i-j
6. Tr=fafed Tl @ x, y A0 26 M A1 HifeT:

4 3 y 5 6 o X+ y+z 9
. v o2l [x+yo 27 _
O [x 5}[1 5} ®) [5+z xy}_{S 8}(111) T _j

y+z

a-b 2a+c
7. wﬁwm[ }

2a—b 3etd {;1 153} W a,b,cqA dF 9F F@ HifSU
8. A=la),., T T e B AR

(A) m<n (B) m>n (C) m=n (D) =14 ¥ wig &l
9. x T yoh 9 T AHI o forq smregel o frefefea 7w qum 22

3x+7 5 0 y-2
y+1 2-3x|’ |8 4

(A) x:_? , y=17 (B) T T G el ®
-2 -1 )
©) y=17, =7 (D) ¥== o v
10. 3 x 3% o UH M@l 1 el Tehal G et fSeh! g wfafte 0411 22
(A) 27 (B) 18 (C) 81 (D) 512

34 aﬂsa@ w 'H'[%I'T&ITQ (Operations on Matrices)
T IT=8% U BH MRl R F9 Wiwaiet 1 Wegd w31 S8 =gl 1 A, fhdt ety
1 T A F TN, AR T AR qfl TOm:
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3.4.1 a—nagfr FT ANT (Addition of matrices)

M ST o ®Iqe 1 M A 9 T B W & Hhiagd €1 gors $heel | oigen!
qen deferal o faw, @a o Id, I f9=-f9=1 g o, sesn: 1, 2 a9 3 & 994
¥ o S F T A S w1 wen 9 R o g frehe §

A T T B W et
GEE] EEEE SEL] s fehar
1 80 60 1 90 50
2 75 65 2 70 55
3 90 85 3 75 75

M T ff HIfaa Y& 4o 9 | a4 a1el ©d o Sl ohi ohel FeAl Sl
et §1 379 hel IR TH YRR &
T o | : AS®I oF faT (80 + 90), ASfehal o T (60 + 50)
T o 2 : Aghl o faT (75 + 70), AEfRAl o faw (65 + 55)
T o1 3 ASHhi oh AT (90 + 75), ASfeohal o T (85 + 75)

80+90 60 + 50
e o €9 H 38 TH YHR THhe I THA & | 75470 65+ 55
90+75  85+75

Ig 1 AR, STYKI 3 ARl h1 AN €| eH 2@ € foh <1 el 1 e,
TS SR o G 3TFal 1 e W I & Sl I8 Bl 1 $Hoh tfaia, dm

o foru IF TRl i THE Sife &1 g =y
4 dp A3 _bn by b
YR, AR A= 23 3 ¢ a1 B= }
b Lzl ) azjw by by, by A

31-‘«’12x33113?{6'%,?ﬁ%14A+B=[a”+b“ ap +hy o +by S RftE o 2
ay +by Ay by  ay; +by |

W'{m@,ﬂﬁ?ﬁmﬁﬁA=[aﬁ]ﬁ%B=[bJﬁWW,m><nﬁ'lﬁ3113{5'
g @ AT B SRRl 1 AHA, SE C = [c,],,.,, 5 URAfoQ 2w g, S
c,=a,+b TN jo% W HA AA F FH HA 2l
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a=E 73

2 451

V3 1_1}68113{ || # @A+ BIm wifsT)
2 3 0 203 4
2

3T 6 Az{

Tl s ATeN BUAME HifE 2 x 3 91 38 €, TafeTy. Aden B 1 InT gRefoa
2, 3

rﬂﬁ 1445 11] rmﬁ 1445 0
A+B= _

2-2 343 0+% 0 6 %]gmm%ﬂ?n%l

1. B9 39 910 W 91 <4 © foh AR A Gl BHWE wife a1t AeE Tl € dl

A+ B uftafia & 21 Sereoned A=ﬁ g},B:B ﬁ 13} dl A+ B ufefia

&l 2
2. W 3@ T o ARl w1 AR, M wife A SRl o Wgead o fgemend
Hfeha 1 Tk IR B

3.4.2 TUeh 371y Al Uch srfesr @ U7 (Multiplication of a matrix by a scalar)
379 A e for wifam 7 A W fem et o gedt o ot & Saed wi S TE

e ® (Eee 3.4.1)
A R feora Tl # SR 1 GEw A XU erege o fewerd T R

>

GEE) GEICR

1 80 60
21 75 65
31 90 8 |

A R feoa %l o Seufea o (aelt g8) " frefefea yer 2:
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1{2x80 2x60
2{2x75 2x65}
3[2x90 2x85
160 120
T TegE &9 H, | 150 130]%@1%1&&3%%%1@%@%%%%
180 170

T M B AL ok YAF AT HI 2 ¥ 0N HH W U Bl 2

s w9 H B4, fohdl 3Ty o Tk fcw 9 or i, frefafed ger 9 aftfia
w2 E1 AR A=[a,] ., TF TE ¢ TN kTH AR A A TE T e © T
A % o 319Fd 1 AR kY TN ik Wiw fear S 2

W wR A, kA =k[a],  =[k@)], . AL KA F (G, ) ST, i T

n

&Rﬁﬂaméﬁm,ka;j%ﬁm%

3 1 15
3R & faw, afg A{\E 7 3| g
2 0 5

3 115 9 3 45

3A=3[5 7 -3|=[3y5 21 -9
2 0 5 6 0 15

3T T 0T 3R (Negative of a matrix) fREl T8 A 1 R T8 -A
Y fefud 8 21 89 —A 1 —A = (~ 1) A g qRHIi w2l

Wﬁ,ﬂﬁ?ﬁﬁmﬁA:{i j,aﬁ_mwrw@aw@wm%

3 1 -3 -1
_A:(_I)A:(_D{—S x}:{S —x}

TeTET 1 I (Difference of matrices) I A=[q, ], 72 B = [b, ] §9H Fife
m>x ndE A ST § A TTH SR A B, Th e D = [d,] 5T i 72 j o T
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WAl o fTU d, = a, — b7, 5 WRAMGE & €1 T R H, D=A-B=A+(-1)B,
1A AT ATN ST — B I AT |
1 23 3-1 37,
mmﬁ:A:{z ; JWTB{_I . 2}%@2A—Bmﬁm|
T W UM €

[1 2 3] [3 -1 3]
2A-B=210 51741 0 2

2 4 6] [-3 1 =3
:{4 6 2}{ 10 —2}
2-3 4+1 6-3] [-1 5 3
B {4+1 6+0 2—2}{5 6 0}
343 a—nalg? &F g F 7\'[UTST1?C (Properties of matrix addition)
el o AN Wi Hiewan frfatea qoemt (Feml) #1 dqe s e
() wA-fafma fEm (Commutative Law) afs A = [a,]. B =[b,] ¥ ife
m x n, 9T 3 €, 4 A +B =B+ A @
&| A+B=[q]+[b]=[a;+b)]
= [b, +a] (Wt F1 A FH-faf= )
=(b,) +[a)=B+A
(i) wrEerd | (Associative Law) THM &ife m x n a1al fordl off d atrezgt
A=l[a],B=[b],C=[c,]% Tl (A+B)+C=A+(B+C)
a9 (A+B)+C=(a]+[b] +[c]
- [az/ * bz:/] * [cl:j - [(al_/_ + bi/) * czif]
=la, + (b, *+ c)I (I )
=la ]+ (b, +c)l=la]+({b]+[c])=A+B+C)
(i) TNT o qEHER T A (Existence of additive identity) T <fifsg &

A=[al.i]117=l?m><n3‘l'l3"{5’%ﬁ?OQﬂv‘anQﬁW%,ﬁAJrO:OvLA:A
B BT TR H, el ok A GiRA F1 q@H S I R O =

(iv) T ok Ufaeim o1 1fae (The existence of additive inverse) T TS
5 A=[a,],., T ST 8, A TH 3T T ~A=[-q,],., T TFLF 2
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76 Tfora
& A+ (—A)=(—A)+A=0, 3 THE — A, 3THE A & IM & 3d@d
T S8 1o U T8 ¢

3.4.4 TUeh 3T & aifewr o7 &F Z,TUTST# (Properties of scalar multiplication of

a matrix)
A A=[a] TN B=[b ] T FIfe mxn, T A A € AR k7N [ E, A
(i) k(A +B)=kA + kB, () (k+DA=kA+IA
o, A=[a], ,B=[b],. 3R k7 [ A € @
() k(A+B)=k(a,]+ [b,)
=kla, +b,)=[k(a,+ b)) =[(ka)+ kb)
=[ka)+[kb)=kla)+ k[b]= kA + kB
(i) (k+0)A =+ [a,]
=[(k+Da)=Tka)+[la)=kla]+[a]=kA+IA.

8 0 2 2

WHﬁA{A‘ 2],&{4 2]am 2A +3X =5B fean & @ g7 X
36 -5 1

RIGRCALEL

7o fm? 2A+3X=35B

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

70 2A-2A+3X=5B-2A (3T anT wu-fafma @)

70 O +3X=5B-2A (= 2A, 38 2A &1 91T el )

70 3X=5B-2A (O, I T qHTH ©)

Pl X—%(SB—2A)

W | =

10 -10 -16 0
20 10 |+| -8 4
-25 5 -6 —12

2015-16
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-10]

273

10-16 —10+0 -6 -10

1 1 14
— =1 20-8 10+4 |==| 12 14 |=| 4 —
3 25-6 5-12 3 31 -7 3
I B sl Sl

L 3 3]

. 5213 6
T T W (X+Y)+(X—Y)—[O 9}{0 _J
Bl (X+X)+(Y—Y):B 2}:2){:@ 88}
. < L[8 8] _[4 4

200 8| |0 4
EICE| (X+Y)—(X—Y)—[Z ;}B _61}

5-3 2-6 2 -4

a (X_X)+(Y+Y)_[ 0 9+1}32Y=[o 10}

12 -4 [1 =2
gl Y=-— =
2{0 10} {o 5}

3a1eY0T 10 F=fafad T ¥ x 9o y & A i F1d it

S s

7o fen @

2{)6 5}{3 —4}_F7 6] [2x 10 13 —4] [7 6
7 y=3 [0 2] 7 s 14J3L4 2y—6}LL 2}[15 14}
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. [2X+3 10-4 } 7 6] _[2x43 6 ]_[7 6]
14+1 2y-6+2 15 14 15 2y—4J Lls 14J
Ell 2x+3=7 T 2y—4=14 (F|?)
aq 2x=7-3 e 2y=18
4 18
R x== qen y=—
2 2
3T x=2 e y=9

SEE0T 11 ] foham wfweH iR TReA g shaet @9 IR o = S SEHd,
THA qAT ST HT Tt Hd T AT FRaEl R, fadar den STeqer 718 o, 39 YHR
w9 &1 fawt (FuEt ®) #1, freAfafed AT on B eegel ® o e T R
fadsr w18 =1 fawl (Rs #)
A A REL
A [ 10,000 20,000 30,000} REIERE]
50,000 30,000 10,000 | TE=RUl T4E

TSR HE &I Tkl (Rs H)
SHT peree [ AN 01|

AB:[ 5000 10,000 24,000}@%%[

30,000 20,000 0 | TeRw faw

(i) Y% fRUM FT T&® YR o a6 i (GqeX qT SRR i FrAfed fasht
M Hifem)

(i) TodeR =T oTden TR H g fash! o & @ HifwQ)

(i) afE S forami 1 et st T 2% oy fierdr 8, A1 oTaqeR ® Ys YK &
=g it foashl W Yd® fwam i faeq ot o9 Jd Sifsa)

&l
() T fROM 1 Y& THR o 6d Hi fdex a0 STeREX ¥ Yo% TR ok

aad wi fawt 9 G W
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a=E 79

G SRl A T=q
15,000 30,000 36,000 |HHE
A+B= .
70,000 40,000 20,000 | TEEROl fHE
(i) TodeR =1 erden orerqeR § &% fashl o et 9 & W ©,
Elpseenil A EET|
A_po| 3000 10,000 24,000 | THEIE
30,000 20,000 0 TR fee

2
(i) B 2% = —xB=0.02xB
100

ERsEenil A T
—0.02 5000 10,000 6000 IR
20,000 10,000 10,000 | ToI foe

CIESEri A =0
_ 100 200 120 REIEIE]
400 200 200 Te=Rul fag

31d: TR TR H, TAfHYH, U YR o a@d &1 fash! T HAW: Rs100,
Rs 200, 91 Rs 120 S9 U {dl € IR oA e, Ui R o =raet &1 faen
T U Rs 400, Rs 200 T Rs 200 e 37fSfd H¥ar €|

34.5 &ﬂ'ﬁg’ﬁ ekl TUTT . (Multiplication of matrices)
M wife for i ek i <1 first €1 R 2 et qen 5 el i ek T el
€, 5l for <0 1 8 el 91 10 FE i T&iohi H1 SEvHA1 81 & Al Toh hH
W (HHA) TG HH & fag s 7, W FreEfafed R @
HH - U Rs S, HEMT %1 T&dh - s Rs 50 2|

I A Y TAE B fRAH o ©E O YeM? wweadl, WoOw
Rs (5%2+50x5) 190, Rs 260 1 Te9dehdl €, Sfafeh <M 1 Rs (8 x 5+ 50 x 10)
7efiq Rs 540 % STRehal 1 €9 ST el ol 3Tegg Freuu o Frefefiad wehr 9 wehe
WW%:
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g0  TIfUG

TR gfa = am (FU= o) TMaYIe ST (FUA W)
[2 5] [5] [5x2+5%x507] [260]
LS 10J LsoJ L8x5+10><50J_L540

T A foR 7ok g1 Rl 31 3R R 0 w8 W 9 Frefafed TR 7
FHAH - Y&F Rs4, HEMN &I @& - A Rs40
319, "I qe W g GIRK i o folu STewaeh oFafdt ShEsl: Rs (4 x 2 +40 x 5)
=Rs 208 A Rs (8 x 4 + 10 x 40) = Rs 432 |
T: ST ge 1 Frefafaa 1 9 fefid w9 2
AT gfd = ™ (FUE o) MMaYISE TN (T W)

27 5 4 4x2+40x5 | 208
8 10 40 8x4 +10x40| | 432
319, 3T IAT el H U gEiSA Fl T @iy sege feuer g fefataa

YR G The F THd o2
MY hAT yfa = I (FuE W) ATAYTeR LATYT (FUEl )

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

260 208
:{540 432}

ST faoRvT STel o UM T Tk IS 21 FH @ § fF IR AT B
T T e e e e e e e e
%A 3T (Product matrix) o 3Tadal i U & oF T, T AT dfemal qen
B o WUl ! WX, 3197l oh HHMER (Element—wise) T0H id & 3R TR 39
UM %1 ANTH TG T &1 ST=ier ®9 §, 89 el o oM i fefeiad ae
Y R wd B

T S8 A Al B 1 UG IR i €, A AH Wi 1 gen, BY dfaa
F1 HEA  THA Bl &1 WA A A= [a,] T m x n i B AT T AR
B=[b,|Thn x pFife F A=E & T4 A=l ATN B F1 A TF m x p Hfe
&1 e CEIM €1 STHE CHI (7, k)l 31@d ¢ It e o forg a0 A i off ofe
3R B ko W A 7 AR R ek el 1 FHHMER O HId &1 T &
Tl UEEE! HT ATES T F A 2 TR IR H AR,
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aeE 8l

A=la] .B=[b] &W A® i K [a, a,..q,) 70 B H kal @
biy
by ) o b
: %’ as Cu = 4y blk+ aizbzk+ ;s b3k+ et 4, bnk: j;aij jk
bnk

TR C=[c,], , ATNBH TAGA 2|

2 7
Wéﬂ‘fﬁ?,ﬂﬁ'Czﬁ 12 po|o 1| %
0 3 4]
5-4
Loy 2
WCDW&W%HWCD{O p 4} 1 1| TF2x2 3egE 2 ot
5 —4

Y% gfafte C =i fedt ufeq =1 gfafest &t Do fFdt w9 = gma gfafesi &
TS o ARTHCT oh SE Bl 81 39 SIE0 § I8 W qieher fEfefad 7

v dfR [ g [ 2 7__E1)(2)+(1)<1)+(2)<5) ‘1
RZIESRZE —1 11=

Wy eh eEga [0 3 4] L5 4] ? ?
vmdE [ ol 2 7] 3 mmrena)+24
A ta 2] [ 2 1{ () () + D () +2 ()
wWadk e [0 3 4| | 5 -4 |? ?

TEd dfed _1 1 2_ [ 2 71 [13 ]
aeqr ggH =1l 1=

wWadeema [0 3 4] L5 -4] [0@+3D+4(5) ? |
a0 o[ 2 7] [13 by
qer T -1 1=

Wy oemma [0 3 4] LS5 —4] [17 0(M+3(D)+4(-4)

ad: CD= B =2
U117 13
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82 o

6 9 2.6 0
ITBWOT 12 A% A{z JWB:L o 8} 2 @ AB ¥ sl

TAMHE AT 2 WY & Sl o8 B Ukl o THM B1 SUAAB URwfa €1 or

_[6(2)+9(7) 6(6)+9(9) 6(0)+9(®)
AB__2(2)+3(7) 2(6)+3(9) 2(0)+3(8)

12+ 63 36+81 0+72] [75 117 72
| 4+21 12427 0+24] |25 39 24

| fmruit | afe AB wftenfd & < 9% sTowa 7 2 5 BA ot wRenfia 2 Swis

I H AB uRwiftd @ Wy BA uRwifia Tt € #Fiifer B 3 w9 § Wefh AW heret

2 ofeat (3 wfeal ) B af® AT B ®EI: ;o x n T k x (A AT

& 1 AB TN BAHI €1 aRefud € afe i Shaer afg n=k o /=m0 fowm

ggg,aﬁAaﬁ?Bﬁﬁwﬁ%asaﬁW%,aﬁ ABTET BA 1 aftif
|

34133@‘ & RIUET &t 3R Taferear (Non-Commutativity of multiplication of matrices)

319 W Teh 3960 o g1 <®@T o, afs AB den BA uRenfua sft =, @ 9 eevas
T& & fF AB=BA®I

23
45
21

mlsa&;A{_l =% 3}3&{3: ,dl AB deNBA T1d if[T) 39iis fa

4 25

AB # BA

Tl itk fh ATH 2 x 33748 € 31K B T 3 x 2 378 ¢, SOl AB TN BA I
& R € den HH: 2 x 2 A1 3 x 3, HifeA o ey €1 A Sty fw

1 -2 3 j;’ 2-8+6  3-10+3 ] [0 -4
ABS 4 2 5 ) T | -8+8+10 —-12+10+5| |10 3
g 1

(23 2-12 -4+6 6+15 10 2 21
12 3
A BA= 45]{ }{420 —8+10 12+25} {16 2 37]

2-4 442 645 -2 2 11
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a=E 83

S 3T § AB @ BA fa=i-fo=t sifeal & e € @R safeiy AB=BA
21 7Xg I TH G Gehal € foh 9K AB qen BA <Al GHM wife & € o G9ea: o
A g fhg TEn off € ?1 el 70 s SSew 9e Ruan & o 3 ® ? oAl
AB 1 BA UHM i o @ qi ot 98 srevas e § T o " el

_|to _[o 1 o 1]
AT 14 9% A—{O _J e B—L O}%?ﬁ AB_L_I o)

3R BA = ﬁ) _(ﬂ 2| T AB = BA R

;e VA ATt T e 2

| feontt | goert e o8 @ € foF Aden B seel % 37 Wl i % for, fen
feTt AB @2 BA URwfia ©, AB = BA 81| S8 o fag

M1 o] [3 0] (3 0]
A= 2 B 4J’Fﬁ AB=BA=1, g]

& e M wife & fawt seggl &1 o wu-fafwa g 2
3}'91?3!?{' W%W%Wﬁ?ﬁ 3R (Zero matrix as the product

of two non-zero matrices)

Y 9 ® T | arafas qemsti ¢ e b foaw, afg ab=0% @ & @ a =0 A&
b =07 21 féhg s1ogel & forw 7% erfaria: o & 211 €1 39 91 1 g0 USSR
el

0 -1
0 2

. 0 -1{|3 5 00

F AR AB:[O 2“0 0}{0 o}
7 A T AT 1 IR Teh A e € @ Mavas T8l € o 76 9w
e SAfaEa: I T8 B
3.4.6 &W\B:l' &F Nkl &F gwaﬁ (Properties of multiplication of matrices)
AEl & TUH & TOEl F1 W F= A SR STufa iy Seolm W/ €
1. wrewd Trem: fRgt ot 3 ereel A, Bden C ok fau
(AB) C =A (BC), 5/ &t THfiehtor & i ge7 aRenfoa g €

mlsaﬁ;A{ }aﬁnB:[Z 3}%3‘[ABanmamafrm
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84  TIUG

2. Taavor fram : ol &t d9 segel A, Baan C & fag
(i) A(B+C)=AB +AC
(i) (A+B)C=AC +BC, v/ i THieh{or o <1 &1 gRwifia g &

3. U o dodHeh ol I @ &% o oTE A & faiu 99 wife o T 3T
151 A 30 TR B 7, R IA=Al=A

379 Y IREX0N oF gRI SUYad TUrerf 1 Hearae |
1 1 -l 13

1
FEEOT16 A A=|2 0 3|,B=|0 2 HWC:{z
3 -1 2 -1 4

T (AB)C 91 HIfSTT iR fa@emsu fF (AB)C = A(BC) B

3

—4
s J @ A(BC)

SN

1 —=1][1 3] [1+0+1 3+2-4 2 1
A T8l AB=1|2 0 3|]| 0 2|={2+0-3 6+0+12|=|-1 18
3 -1 2||-1 4] [3+0-2 9-2+8 115

2 1, 3 4] 242 440 6-2 -8+l

(AB) (C) = |-1 18 {2 0y (|F|71#36 240 -3-36 4418
115 4| 1430 240 3-30 —4+15
(4 4 4 7

35 2 39 2
31 2 =27 11

e 146 240 3-6 —4+3

o BC = 02{ }: 0+4 0+0 0-4 0+2
2 02 1

~1+8 —2+0 -3-8 4+4

4 0 -4 2
72 11 8

2015-16



AE 85

1 1 -11[7 2 =3 -1
Fud ABC)=|2 0 3||4 0 -4 2
13 -1 2|72 -11 8
[ 7+4-7 2+0+2 —3-4+11 —1+2-8
— 1440421 440-6 —6+0-33 —2+0+24
121-4+414 6+40-4 —9+4-22 —3-2+16

(4 4 4 -7
135 2 39 2
31 2 27 11

T, (AB) C = A (BC)
0 6 7 0 1 1 2
SEE0T17 A9 A=|-6 0 8[,B=|1 0 2|,C=|-=2
7 -8 0 1 20 3

@ AC, BC @1 (A + B)C &1 URead &itow| I8 o Fafaq it fw
(A+B)C=AC+BC

0 7 8
g1 A+B=|-5 0 10
8 -6 0

o 7 812 0—14+24 10
37U, (A+B)C=|-5 0 10| -2 [=]|-10+0+30 |=[20
18 -6 0|3 16+12+0 28

0o 6 7][2 0-12+21 9
3Hoh 3T AC=|-6 0 8||=2|=[-12+0+24 |=|12
7 -8 0] 3 14+16+0 30
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86 TIUIG

1

-2

4 8
12 8
6 15

46 69
-6 23
46 63

0
1
0

—_— O O

01 1|[2] [0-2+3
iR o= |l 0 2|2 |=[2+0+6|=
11 2 0] 3] [2-4+0
9 1] [10]
TG AC+BC=|12 |+]| 8 [=[20
130] [-2| [28]
T (A+B)C=AC + BC
1 2 3
IEEIOT18AR A=|3 -2 1|% qf <uifsn f&F A3 —23A—40I=0
4 2 1
1 2 31[1 2 3] [19
TATH MY E R AZ=AA=|3 2 1[|3 =2 1|=|1
4 2 14 2 1| |14
1 2 3|[19 4 8 63
T A=AA>=1{3 =2 1|1 12 8|=|69
4 2 1|14 6 15 92
63 46 69 1 2 3 1
39 A3—23A —40[=|69 -6 23|-23]3 -2 1|-40|0
9 46 63 4 2 1 0
(63 46 69| [-23 —46 —-69] [-40
~ 169 —6 23|+|-69 46 -23|+| 0
192 46 63] |-92 -46 -23 0
[63-23-40 46-46+0 69-69+0
—169-69+0 —6+46-40 23-23+0
192-92+0  46-46+0 63—-23-40
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aeE 87

SETET0T 19 foRelt faem 9 999 & SR Tk ToHias g 3 370 SHReR & J9R
3q U 5 HUeh HH i 3oh W ATafEd TRl Y=R 7q 4 fafeai g dues wenfua
e ffvea genl A B: el gRI, SR-TR SR qel T il R Wedsh Hueh
ok (Y o) = sege A ° = R,

gfd ek T
40 TATHHE g
A= 100 T ST
50 = g

X ANY I I H, YAF YHR F GHh| i G TR

AR TSR = gR

5_[1000 500 S0001>X 3 oo 81 xopen vt & e < g =
3000 1000 10,000|—Y

TE el IR J1G Hiferu)
T T W

40,000+ 50,000 + 250,000 ] X
BA=1120,000+100,000 +500,000 | > Y

[340,000] — X
| 720,000 | > Y

Id: <ol g SHI YEY W o 1 TS el eFINT SHA: 340,000 YW & 720,000
g srafq Rs 3400 @ Rs 7200 &1

| womrarett 3.2 |

2 4 1 3 -2 5
e a2 ) o2 ] e e

i) A+B (i) A—B (i) 3A-C
(iv) AB (v) BA
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88 o

2. Tr=fafad 1 afewfaa wifsa:

[ a lﬂja 5] 2+ b2 b2+c2} {mb 2bc}

L 1

+
at+c at +b? —2ac  —2ab

-1 4 -6] [12 7 6 ~

2 -2 .2 2
Giy |8 5 16|48 0 5| G oos2 X sm2 x . s1n2 X cos2 X
2 8 5 3 2 4 _SiIl X cos x cos” x sin” x

3. fRivia oHAwa aRefaa sifa:

[a blla-b] : =271 2 3
D1 allp o @[22 34 @, 5, 5,
i 3 i
i - (21
| 2 3 4][1 =3 5 Lo 1
@(v) |3 4 5/|0 2 4 v) |32 12
4 5 6/[3 0 5 -11
_ 2 -3
" 3-13 N\ o
V1 .
-1 0 2
- 301
1 2 -3 3 -1 2 4 1 2
4. afg A=|5 0 2|,B=|4 2 5|dq@MC=|0 3 2|, d (A+B) qm
1 -1 1 2 0 3 1 2 3

(B — C) uftsfera wifswl Tt € wenfua sifsie ff A+ (B—-C)=(A+B)-C.

1

qer B= , @ 3A — 5B ufishferd wifsm)

CIENUSH § )

wmlay Lo Ll w

Wl Wi~ wl
WIN WA W]k
Nl L~ NN
TIISHRCREN
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aE 89

| e T cosd C(?se sin O + sind sin O —cc.)sﬁ
—sin® cosO cos0 sin©O
. X Tl Y 9 SifsT afg
0 X+Y:F7 0] WX_Y:D 0]
12 5] o 3]
M2 3] [ 2 -2]

(i) 2X+3Y:L4 OJ LRI 3X+2Y:L—1 SJ

32 10
. X @ Y 9@ it A Y—L 4} as 2X+Y—{_3 2}

1 3] [y 0] [5 6
‘xwyquﬁz{o x]{l 2}[1 8}

10. Wﬂ"ﬂmﬁx,y,zamta?mﬁmqﬁ
{x Z:| {1 —1} {3 5}
2 +3 =3
y t 0 2 4 6
2 -1 10
11. ﬂﬁx{3}+y{l}={5 }%\?ﬁxﬁm yéam'—rardﬁ‘wy
12. Tlﬁ3{x y}={ * € }+|: 4 x+y}%?ﬁx,y,zﬂ9«ﬂ weh HHl h T
z w -1 2w zZ+w 3
EAlE
cosx -sinx O
13. AR F(x)=|sinx cosx 02 @ fag FC % F(x) F() = F(x + )
0 0 1
14. TuiEw f&

CRPI O
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15.

16.

17.

18.

19.

20.

=
N
o =
— N
o w

-1 1 0 -1 1 01 2 3
0 -1 If# 0-1 1}]j0 1 O
2 3 4 2 3 4|11 0

2 0 1
I A={2 1 3
1 -1 0

—_
—_
==

2@ A2—5A + 61, 1 TH @ HITSQ

2@ fog T fF A — 6A2 +7A+21=0

4 -2
0 —tang
afg A= 2 A [ HIE 2 1 Tk qe@H S M 81t fag wifs
tang 0
2
coso.  —sina
ﬁFIJrA:(I—A){. }
sSim o cosa

fopet =MUR W % 9@ 30,000 TGE &1 HE € o S FE-foe R ok et
o fafer S 81 oM aie W 5% aifties qen fgda arg w 7% aifie = g
2I1 B1 S8 UM o WA R T Tl i o 30,000 w9 o i i
T YHR ok arel B Fa9 w3 & fou fmg g 9 S99 =R 99 & w5
e =TSt

(a) Rs1800 B  (b)Rs2000 B

el TFet 1 Q& 1 gHE H 10 o1 WEA =M, 8 Ioiq ifaek famm qen
10 TSI 7T HT Gedoh €1 3 &kl 1 faa god FHAI: Rs 80, Rs 60 T
Rs 40 9fd Jdeh 1 7ege SiSmivE & WA gR1 A it o gt qeent a6
e O IHM H FA fohar o=l g g

T AT fR XY, Z, WA PEST: 2x 1,3 x k, 2 X p,n x 3QA1 p x k, hifedl
o e 1 A fRT 9w ge 21 9o 22 § WE SW gfu
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a=E 91
21. PY + WY & uRefod g9 o folw », k a1 p W 1 gfasy gm?

(A) k=3,p=n (B) k== 2 ,p=2
(C) p== B, k=3 (D) k=2,p=3
22. AR n=p,d e 7X - 5ZFH Hife 2l
(A) px2 (B) 2xn (€) nx3 (D) pxn

3.5. 3THE <Al ufiad (Transpose of a Matrix)

79 =% | e fondl omege o aiad qen e foeiv YR o erregel, Si9 wafid
e (Symmetric Matrix) T Ty g e (Skew Symmetric Matrix ) £
IR H S

aftsTe T 33K A=[a,] TF m xn BN F1 e T A AT Hf 2 Wl w1 wRER
fafa (Interchange) % | U< B aTeT T8 A F7 TRad ( Transpose) el
21 e A IRed 1 A/ (A1 A") 9 Frefa ot 81 TR s |, Ak

A=[a],. @ A'=[a] =l SECTE, A

Fn

3.5 343 0
A_| B %‘ﬁﬁA:Sl__l -
O__l 5 lax3

53><2

araaﬁ o Ufiad o Tﬂ‘ﬂﬁ (Properties of transpose of matrices)

319 &0 fordl o7/ o IRed oTreg o fr=fafaa Toremt st foamr sudfa fiu =
&1 TR T SUGSR SN g1 el S Tkl €1 S it o Tehedl ameel
Adal Beh fag

G) (AY =A (i) (KAY =kA' (&l k F1 e/=R 1)
(i) (A+B)=A+B' (iv) (ABY =B’ A’
- 202rﬁ<A=F V3 Z}WB:F -l z}aﬁﬁnﬁ@awwﬁa
42 0 1 24
i
() (A) =A (i) (A+B)y=A'+B

i)y (kB) = kB’ & k T 3T B
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A
() =l
3 4
A=’ 2 A= 2]=A) = 343 A
4 2 0 4 2 0
20
@ (A) =A
(i) Tel
2 -1 2 _
A:3\/§2’B: }3A+B:5\/§14
4 2 0 124 5 4 4
F s
e (A+By=|3-1 4
4
[ 3 4 21
- A= |32 B=]-12
20 2 4
5 5
e A"+ B'=|3-1 4
4 4
T (A+B)=A"+B
(iii) el
g2 12| [k & 2k
124 |k 2k 4
2k k 21
GE] (kBY = | —k 2k |=k|-1 2|=kB'
2k 4k| | 2 4

37d: (kB)' = kB’
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a=E 93

-2
SaTEur 213 A=| 4 [,B=[l 3 -6] & @ wenfu@ HIT (ABY =B'A’ 21
5
T TRl
]
A=| 4|,B=[1 3 -6]
_5_
= (2 -6 12
ESIlY AB=| 4|1 3 -6]=|4 12 -24
5 |5 15 =30
(2 4 5
3 (ABy=|-6 12 15
12 24 -30
1
CE| A=[245],B=| 3
-6
1 -2 4 5
ERISIY BA' =| 3|[-2 4 5]=|-6 12 15|=(AB)
-6 12 -24 -30

T (ABY =BA’
3.6 wufua a9r fauq @@fia 3TE (Symmetric and Skew Symmetric
Matrices)

UTST 4 T o A A = [a,] FAHT FEAR € ARG A=A S 9 % W H
oA o T [q,] = [q,] @

$Bo2o3
SR ok fAT, A=| 2 —1.5 -1 | T% THMA e T, Fifk A=A

3 -1 1
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94 T

aftsTr S U SR A = [o,) B FEfT STTE FEATA €, ARA = - A, selfq
i A1 joh B HYS "l o I g, =—q B 39, A TW i=j W, @ a,=—q, B
¥z 2a,=0AMa =0 FWE i o Q)

T 31 I gaT o foRdl fawd wmfta ey o faskvl o @ oo I B

0 e f
%’|WﬂﬁWB{—e 0 g]@WWW%,WﬁB’B%I
-/ & 0

319, T 9 den fawm ufia oTeEl o o TUEE &l fag w

THE | ATtk STaFEl arel fREt o STegE AW faT A + A’ T TG TR qen
A-A'T% Tavm gafiE eeqg B 2
U AE WAifST fF B=A+A'dd

B'= (A+A)
= A’ + (A" (Hif (A + B) = (A" + B)
= A’ +A (FHifH (A) = A)
= A+ A (FfFEA+B=B+A)
= B
Thfe B= A+A' T qafi =8 2
SERIERCIIEAED C=A-A
C'= (A-A) =A' - (A) (D)
= A —-A (F)
= -(A-A)=-C
31d: C= A-A'T fouq qufir smege 21

v 2 forelt ot sTTegR 1 Ue WAfAG 9o UE fowd wHfhd el o AnThd oh §9
¥ e fepen S Wehal )

Suuf AM <ife o A Tk ot otee 21 70 fora @ehd © T

1 1
A==(A+A) +—(A-A’
2( ) 2( )
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AE 95

T | 5N BH 96 TR (A+ A') Tk HHiHd STefE a9l (A—A') T faue gEfia
e B Fifh el oft oo A fu (kA Y =kA’ et 81 39 Fehd friehoran € ff

%(A+A')wﬁawaqgam %(A—A’)ﬁmwﬁawél 31a; et ol o1/
Tsh YAl del Tk faud Gafhd ekl o dnthel & &9 | o fRal ST Gehdl €

2 2 -4
SEEIUT22 3 B=|-1 3 4| & T 99Hd Tgg qo T faoe wafia
1 2 -3
S oF ANTHA oF €4 H Fa HiTST)
2 -1 1
T OWIB =|-2 3 2
—4 4 =3
| 433 3
oM ity o PZE(B+B’)=E—3 6 2|=l5 31 2l
-3 2 -6 _
25
L 2 i
, 23
2 2
r— -3 —
EiC| PP=|— 3 | |=P
2
25
L 2 J
1 '
3T P=5(B+B)@wﬁaana{a'%|
o o =2
2

| o1 s 2
Y & A it Q==(B-B)==|1 0 6|= 0 3|2
5 6 0

Rl o
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o L 3
2 3
e 3l
q« Q 3 0 -3|=-Q
_—5 3 0
L 2 ]
Ad: Qzé(B—B')@ﬁ'qﬂWﬁqﬁaﬂa{é%I
, 33| |y 22
2 2 2 2 o 4
34 P+Q=_?331+%03=—134=B
1 2 -3
_—3 1 -3 i -3 0
| 2 1 L2 i
31 S8 B UH GHA TegE a0 T foud §Hfa o8 o A% o €9 H
= fehan T
[wroraret 3.3 |
1. frAfafed omegel 9 9 g o1 9ied a9 hifaa:
> 7 15 6
|5 (ii) [2 3} i) |3 5 6
-1 2 3 -1
-1 23 -4 1 -5
2. I A=| 5 7 9|dmM B=| 1 2 0% @ "weafua =ifs fw
-2 1 1 1 3 1
(i) (A+By =A"+B’ (i) (A-B)Y =A’ - B’
34 -1 21
3. A A'=|-1 2| q@ B{l 5 3}%&9@%%%
01
(i) (A+By =A"+B’ (i) (A—B)Y =A’ - B’
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10.

e A'{
. AT B 3TegEl & foru @enfud #ifSw f (AB) = B'A’, S&f

. WA—[—a 0 ¢

aeE 97

_12 ﬂ = B:{_l1 g} 2 (A +2B) @ Hifey|

1 0

@) A——4],B—[—1 2 1] (i1) A—{
|3 2

G)arka=| Sin“}%‘r?ﬁmﬁmﬁ AA=T

| —sina.  cosa

}B—p 5 7]

sino.  cos o

(ii)aféA{ }ﬁﬁwﬁaaﬂﬁqﬁA’A=l

—coso.  sina

1 -1 5

. () fag #INT fe sme® A=|-1 2 I}WWW%

5 13

0 1 -1
-1 0 1]@%@@%%@{5%
1 -1 0

(i) Tog =INT fF TR A=

e A{é ﬂéamwﬁaﬁmﬁ

(i) (A+A") T Gufa Tege 2|
(i) (A—A") T oo gfid amege 2

0 a b
ar %(A+A’) qen %(A—A’) A Fifa|
b — 0

frefafead el &1 T Taftd STeE a1 T foud §afhd S8 o arThd

o 9 H oo hifol:
6 -2 2
Gy |2 3 -1
2 -1 3

3 s
Q) [1 _J
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TIford

3003 -1 s
i) [2 -2 1 (iv) [_1 2}

—4 -5 2

99 WEA 11 a1 12 ° 9 W g+

11.

12.

Ifg AT B WHH whifE & THI 3eIE € d AB — BATH

(A) T wufia amefe @ (B) wHfHd 318 ©
(C) ¥ = & (D) qcEHEF T8 ©
afz A:{O?S“ _sm“}ﬁ A+ A =LA o F TE 3
siaoa Ccosa
A) = B) —
A ®) 3
C D) 2
© = )

3.7 g W URTHek wihar (37edg ®uiawur) [Elementary Operation
(Transformation) of a matrix|

fopdl eTTeqE W B: YR i Fipand (Tqraon) fore S €, fo @ i dfeai qen =
wol R B 7, T urfver |ferad =1 &wavor wed €

(i)

(it)

forgt g1 gferaat 91 ]t W9 T G fIfHT; YdishlcAsh &9 (symbolically) q,
ot qen joff aferEi < fafa s R o R T &N & W o fafa w6
C o C g frefm # & 3eew & fou

1 2 1 1 31
A=-1 3 1|, RRORF TN FA R[S 1 2 1|9
5.6 7 5 6 7

g 2l

fordit gferT a1 T o STaTEl &1 T YR G& T YUA FHIAT: Tdhlcadh &9
H, o R o YoOF ST Fl A, Bl k# 0¥ TH FH F R — kR BN
frefud & )

T w9 HEN B C - hC W T F §1 seewond B{1 j_ 1}
-1 43 1
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a=E 99

1 2

_1J§

(i) ot dfea ST W o staEal | fordl o= Ui e1Uan w9 o 9a STl i

foRel I &A1 | TN ek SISl YdiehlcHeh &9 |, /ol 9o oF staal |
%ﬁqﬁaéwmﬁkﬁwmaﬁgﬁﬁ&a&w}{jﬁﬁ"&mw
|
M w9 W HC, - C,+ hC, F frefm w1 2

qtc3_>%c3,amuahaﬂﬁmﬁaﬂa§ Bl

W&%QC:B _ﬂm R, > R, — 2R, & TN & W, BH e

E) _ﬂ 9w Bl B

3.8 SehRATIT g (Invertible Matrices)

aftarar 69 A, FIfE m, 1, Tw ot e € SR A U o o e Wi i
T YR 8, fF AB=BA =1, B I g8 Al IckH I8 Fed & 3R T
A5 fEfd w3 € UE S § STeqE A ki wEdn 2

Sareoned, 7 efifse R A= ? ﬂaw B{ ?_Z}ﬁa@g%
2 3] 2 -3
o AB=11 2|[a1 2
_[4-3 -6+6])_[1 0]_,
C2-2 3+4] |0 1)
e & BA = 1) ﬂﬂ%l 3Td: B e, AH FchH 2l
T W= H, B= A 1T A STSE B, oA 3, 319 A= B!

1. TRl STIARR (Rectangular) 3T 1 SYchH AT ﬂ%ﬁ%ﬁmémw
AB T BA & URfyd gH iR 99 81 & fou, gg sifard € fF Aden B
M Hife o i TR B
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2. A B, S8 A1 =chd €, @1 A, 3¢ B &1 chd Bl 2|

g 3 [chH A8 ki SAfgdiad (Uniqueness of inverse)] T el 3T hl cshH
N8, A% 3Teh1 3tfeaed © df sifgda i 21

SUUf AN T 5 A = [0, F1fe m %], TF o sToge 21 AR e @, o W A
B A C 3Ye Ash I =chd 3efe €| 19 &0 fg@mdd f B=C 3
ifsh eI A 1 Ik B ®

37 AB=BA=1 .. (D
Hifeh e A1 Fehd C off € e

AC=CA=1 (2
I B=BI=B (AC)=(BA)C=IC=C
Ui 49 AT B 9YH Hife % FhAvig g @ df (AB)'=B'A"
ST Toh FGHAUIE TE i IRl §

(AB) (AB)! =1

R A" (AB) (AB)' =A'l (A '@ 3F 9& W TEIH wH W)
7 (A1A) B (AB)' = A (A I=A"', AT S UM We=d gl @)
70 IB (AB)! = A"!
R B (AB)' =A™
R B'B (AB)' =B 'A"!
70 1(AB)' =B A"
1a: (AB)' =B ' A"

3.8.1 URfwe wfwrarell gRT Tch 37Tgg ol gohH (Inverse of a matrix by
elementary operations)
I e f&F X, AT B ¥HH HIf o e © 99 X = AB §1 g HHiehio X
= ABR WRfye dfed wiswanetl &1 wam & & fore, g9 oA ufea aferansti o1 e ua
H X R qe I gt | YW 38 AR, Th W1 FaT |

T TRR e THR0 X =AB R IRf9E W Firanstl 1 T & o6 fag,
Y T WY GiwAre #1 A ue § X W q1 I U H PHEA AB H 9% 9
ME B W, Th | FAFT |

TGt gf=t 1 A o Td g eH I8 Frehd e © T, Al AT wHn oo
g 5 A o1 erfiqe €t wRfsk dfem Gfianetl oF 99 gRT A T R o e,
A= 1A fafan @in ufem @fanet &1 98 A= AR @9 % w4 FC 56 qF TR
1=BA 7T faa ST €1 39 YR 91 278 B, S8 A %1 o™ BT 361 Wi, Ik
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ae=E 101
B0 WY HiEASH o WEM gR AT I TN AREd §, a1 A = Al fafew @R
A=Al'W &9 GiHaS 61 FEM q6 q HLd TeT 5 a6 24 [=AB W =&l 8 Sl 2|
femuit 39 M H STHA=1A (A =Al) R T& A1 31fush IRfaes dfea (wd97) afepanst
& H W AR A U o S A KT Tk A1 37feh dfedi o weft e1eea v @l S
g A o st T = R
1 2

SETET0T 23 YRFAS Gikanei oF g 5N STege A{z _Jamsgc—wamﬁﬁm
Tl URfek dfe Gfanet o A w6 & fae en A=A faed ®, erefq

L ol S Yrn e

1 0
Rl F 2}— 2 -1]A (R2—>—1R2$§|'€ﬁﬂ§m)
01 - — 5
LS 5]
S
[1 0] |5 5
T L 1J_ 2 A (R, >R 2R & WM gW)
L5 5
2]
d: Al = ; _51 Bl
55

Torereua: yRfier wiw Siwanet o wam 2q, g9 foed © foh A = Al 1efq

1 2 1 0
=A
{2 —1} 10 1}

C, »>C,-2C,, = WA g

1 0 1 =2
=A
{2 —5} 10 1}
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;2
1

3 5
0 —
5

#<d: C,—C —2C, o FAM g}
12
1 o] |5 5
01 2 -1
55
143
|33
A 12 -l
55

IETEI0T 24 YRR Hisrael o WA g frefafad segg &1 kA I Sifsa:

01 2
A=|1 2 3
31 1
01 2
T BH WA § TR A=1A, s |1 2 3
31 1
1 2 01 0
I 0 1
31 00 1

3
2/=|1 0 0|A (R, >R 3R
1

1

0 O0|A (R, > R,—3R;3M)

0 -5 -8 10 -3

o o =
S = O
- o O

2015-16



103

]A (R, > R, — 2R gM)
]A (R, > R+ 5R 3R

0

1

0
0 0

1
1
0 0
-3

1
-3

-2
1
1
5

0
-2

|

I

0
0 -1
1
0

1
-5

0

1

0
0

1

mw
a4
N
- _
o
+ a2
> 1
\ﬁ ~
~
—_— N
& <
A — T 1
I 1 — N | 1_21_21 — N —_—
—lan © —~lx _ (==
—
NN NN —
s afa TN RN Tl e gla o - o
o O
4 —
—“ AN — A —la Y wla —ja T nla B —
1 | - | <
Il Il Il I
i) [ — — —
S N — o O — ,A N N
oS — O S — O —_— N
—_ 0 O —_ 0 O S —~ en
| I N |

2015-16



104

i~ — & o -
gl
O S O 8 S
2 o >, 2 e &
O
) _3 1_13 _l |T1 72
o O O — |l O O O
— o o Gl — - o
O O O O O O O
= = = = = = =
__|_ 1_2]_‘ —
—
_0 ~ 1 ~ 1 r — 1 ‘|._A/~¢|_A — | ‘l_. — |
— 1
se = o -~ ey e - Tler e e
— (e o S
= —_ o <& — o < — o (e
a 1T )~ il K B VPN
_O — O_ _O — 0_ S 0_ _0 — O_ | \ | | | |
< < < < < < <
I I Il Il Il Il Il
1 — 1 — 1
_2 on 1_ 'o 4 4_ oS O 2_ _0 o 1_ S o — S O — o o
S — on S — en S — o S - N o — o o — <
S — on
— A — — N — —_— N — —_ O W - o O —_ o O
—— — N — ] 1 ] |  — L 1
| [ K A §|
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1 -1 1

2 2 2

o Al=|-4 3 -
5 3 1

2 2 2

3T 25 IS P:FO _ﬂ A P9 wifSY, A gHen s 2

1o 2] [1 o
p = I pfafan e1eriq, = P
& i, [—5 1J Lo 1
I I L 1
o 5|=|10 1P R > R EW)
-5 1] Lo 1
1 ~1] d 0
an s (=119 |p® >R +5R W
0 0 1
- 12

aﬁaﬁw%wﬁ%ﬁaﬁ##ﬂmwﬁaﬁ%,m:waﬂ
e 7 2

[wvmaett 3.4 |

T & 1 ¥ 17 dh ok TRl & gokH, AT TR AR 7, @ URFTE SR
W@aﬁaﬁfm:

1 -1 21 i
1. 2. 3. b3
2 3 11 2 7
s 2 3 5 2 1 ] (2 5
57 ST 4 113
(3 1 4 5 3 10
7. | 8. | 9. |
5 2J 3 4J 2 7J
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F 3 -1 2 -6 6 -3
0. |, 11. = 12. 2
S S 2 3 3
13. Bl 14. 15. |2 2 3
-1 2 4 2
- - 3 2 2
(1 3 =2 2 0 -1
16. |-3 0 -5 17. 151 0
L2 5 0 01 3
18. 3TTg ATl B U W o kA B shad A
(A) AB = BA (B) AB=BA =0
(C) AB=0,BA=1 (D) AB=BA =1
fafarer 3ergvor

IEETOT 26 AR A{Oose Sing} 3t fog #ifw %

—sin® cosO

cosn® sinnd
A = - ,neN
—sinn0 cos no

Tl BH THh! TOE A o fagid g fag i

e P(n):'?ilﬁAz{cose sme}jﬁ A :{cosnﬁ s1nn9}n€N

—sin® cos0 —sinn® cosnd
cos® sinB . | cos® sin®
o A {—sine cose}’ {—sine cos 6

ad:, aRom n= 1% fou w9 2
e ofifse R aftong n = ko faw 9 2

& Pk - A:rcose sin9—|’?ﬁAk:

—sin® cos0

coskO sinkO
—sink® coskO |’
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aeE 107
39 70 fag w8 f& afom n=k+1 & fau «f 5 2

—sink® coskd

o A= AAF = cos® sinf || cosk® sinkO
- | —sin® cos®

[ cosOcoskD—sinBsink®  cosOsinkO +sinOcoskO |
| —sinOcos kO + cosOsink® —sinOsin kO + cos O cos kO

[ cos(B+k0O) sin(0+ kB)
| —sin(0 +40) cos(0+ k0)

zafere afomd n =k + 1o foru ot 91 21 o1a; fordia stmree w1 fagid 9 gefe

cos(k+1)0 sin(k+1)0
—sin(k+1)0 cos(k+1)6

S F A _[ cosn® sinn®

—sinn® cosnO

]wma@aﬁn%mw%

SEET0T27 A A 921 BEHM i o GHIHA e € di S9isy fh AB 9afid €, Al
3R shael A5 A G B wHEMH 8, 319id AB = BA €I

7l T @ for Aden B SHi wHiba oefe €, gdfee A’ =Ad B’ = B @l
oM wifse o AB wfHa @ d (AB) =AB

g (ABY =B'A'= BA (F1?)

Ad: BA=AB

faetma:, aff AB =BAR df &0 fag ®i1 fF AB 9ufid 2

CEl (ABY =B'A’
=B A(Hif% A da BEAfHa € )
=AB

31: AB it B

3 4 7 4 3 8
D 3 &ifsit f& CD -~ AB =0 =l

Tl iR A, B, C Bt & 2, % o 37ofe € 3R CD — AB well-wifa aReifid 2,
Tafere Dife 2 1 T o T8 g =fEu)

SEET0T 28 HH ofifee foh A:{Z _1},B=F 2},C=[2 5}%@@3@4&’
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oM T R D{a Z}%IWCD—AB=O@W@W%%F

c

2 5][a b] [2 -1][5 2 o
3 8lc df |3 4]|7 4

(2a+5¢ 2b+5d] [3 0] [0 0
| 3a+8¢ 3b+8dJ 43 22J 00

I

[2a+5¢ -3 2b +5d 00
3a+8c—43 3b+ 8d—22} - {0 o}
el sl FAFAl ¥ e frefafad g o e €
2a +5¢-3=0 . (D)
3a +8c—43=0 . (2)
2b +5d= 0 .. (3)
Ll 3b+8d—-22=0 . (4)
(1)@ (2), ! WA HH R a=—191, ¢ = 77 9= €Ial 2|
(3) AU (4), %! WA B W b=—110,d =44 < Bl B

a b -191 -110
Ad: D= =
c d 77 44

37eqTT 3 U¥ fafaer gymaeit

1. qﬂ?ﬁf@'{ﬁFA=B é}@ﬁﬁ@ﬁ?ﬁﬂ“ﬁneNaﬁm

(al + bA)Y'=a"1 + na"~' bA, STET 1 hIfE 2 1 qGHeh e T

1 1 1 3}1—1 3}1—1 3}1—1
2. Afg A=|1 1 1| @ fag sifeg fF A7 = 3! 31 3! ,neN
11 1 3=l gn-1 gn-l
3 —4 1+2n —4n o .
3. ofe A{1 _J,?ﬁﬁq@aﬁmﬁm&” { i 1_2n},ﬁan@ﬂﬂiﬂﬁ%l
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10.

11.

12.

i 2| x
C AR [x -5 -] 1|4
3|1

AaeE 109

. AR AT BuHld oo ¥ o fag #ife fF AB - BAT® fomw wufia tef ®
. Tag =+ o 31eqg B'AB wafia sieen fawm gafid @ afs A gafia areren

forem wwfia 2
0 2y =z

. Xx,y, A z°h A & F@ FHiC, AR TR A{ y z]@:ﬁw

X -y z

A'A =1 GIe &L 2

1 2 o]fo
. x % fFm AR % faw 12 1]{2 0 1]Ho%?
0 2

1

X

_| 3 r%ﬁﬁﬁq@ﬁﬁm% A2 5A+71=0%I

—0%T @ x &1 HE @ HifSQ)

\S R
S NN O

Wﬁnﬁﬁ?wﬁa@i X, , T z 1 IEA a1 © 5 o1 =8 <«
o foaera wear 21 axgetl &1 aifties fast = gfea (Feifa) 2:

EIRNIES EICIES]
I 10,000 2,000 18,000
II 6,000 20,000 8,000

(a) T x, y T z T T&® ThE HT fahd Tod HAI’: Rs 2.50, Rs 1.50 e
Rs 1.00  df Y& TSR | et 37 (Revenue) , STSIE SISO 1 Tt
9 A &It

(b) A 3T = IxGA HT YAk Thls 1 (Cost) HHAIM: Rs 2.00,
Rs 1.00 @2 U¥ 50 © df el @9 (Gross profit) 3@ Hife)

e X T Hife, Ak XF 2 3}{_7 - _Z}?h

4 5 6 2 4

I A q1 B UHM wHife o o eI TH FHR & Toh AB = BAR dl TIordi
A g fag ®ifSw fof AB” = B"A I sHeh sifafte fag wifsw R
T ne N @ fau (AB)'=A"B" g
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Tfora

forfefian oo § T8 S 9T
13. ?Jﬁ{A=B _ﬂ WMURR T & A=,
(A) 1+o2+PBy=0 (B) 1-02+By=0
C) 1-a*-By=0 (D) 1+a*-By=0
14. 9% Uk e gufa qen foug wafaa <= € @ i
(A) AT ool amege 2 (B) ATH [ 3E T
(C) AT =i 3o 2| (D) 38 ° &ig &l
15. A ATH ol e 3 TR ® foF A2=A @ (1+A) — 7 AR 2t
(A) A B) I-A ©) 1 (D) 3A
qrIIT
& e, ol I GEAS w1 Uk STIAhR -
& m URRE A 4 WA AT STE I m x n HIE 1 AT Fed B
* [q),. TF WA AR B
¢ [q) T UR SR €
® TH mxn AE TH T WE T, AR m—nl
* A=[a],., T fawol s €, AR 0, =0, 59 iz
® A=[a), , TF A AE T, A 0,= 0,59 i#j,a,~k (kTH TR 3),
W& = B
¢ A=[a], A UF TE@F AE €, A q, =196 i=;F0 a, =0
i#j Rl
o et 3 3ege (A R orege) & O+ft 3199 I B R
¢ A=[g]=[b]=BaARG) AT B EHM Hife o € a1 (ii) i 741 j o HHE
Hud WMl o fAaT g, =5, @I
® kA =ka],  =I[ka),
® —A=(-DA |
& A-B=A+(-1)B
& A+B=B+A
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L 2B JER ZBR 2BE JNR 2R 2% R 2NN 4

L 2

*

*

aeE 111

(A+B)+C=A+(B+C), &l A, Bael C 9 *ife & =8 2l
k(A+B)=kA+ kB, S8l ATl B UM i o e € 0 k Th TR 2|
(k+1)A=kA+IA, ST kaen [ 3=R & )

A A=[a],  FAB=[h] WAB=C=[c,], .5 ¢, =D a, b,
(i) ABBC)=(AB)C, (i) A(B+C)=AB+AC, (iii) (A+B)CEZAC+BC
?TfE'A=[aU]Ma1A'mAT=[aﬁ]n
(i) (A =A (i) (KAY =kA’ (i) (A+BY=A'+B' (iv) (AB)'=B'A’
g A'=AR d A TH GafHA g8 2|

I A'=-A T @ ATH fouq gufi@ e 2

fepedt ot eTTegE 1 Uk A iR s T wafid el & AThe o ®9
o fefuq feran <1 e 2

el W IRfus diand Frefefea €

) R oR AC <C

(i) R — kR A C, — kC,

(i) R, > R+AR & C, — C,+£kC,

Ifg Aden BRI o o1egg ®, 39 YR fF AB=BA=1, Tl 3178 AT HhH
e BT, T8 A gR1 Fefud #3d & 3 37=ge B &1 kT A 2|

o1 A8 1 HhA N8, ARG ST ife €, aifgdia g 2l

xXm
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