wrrlD

|33|'IEIC§' (Matrices)]

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

3.1 4faht (Introduction)
o w1 fafay smanet § oegE oF WM 1 SMEvIedl USdl B egE, T ok
Taifuss wifemet Gl § 9wk @1 o= def-ordt fafusl Y qern o @ i
T AR T H1 T 83 dF T F <1 ¢ 1 gk RO ok e i g w
& foru dfera qen wa fafedl o & o gae o IRUmEEY S P Hehe
o1 TorehTa g2 STl o choel @k THIHON o e o TUlihl &I Yehe & &
fore &t =1 v ok St @, @ifg oTeget i SHRfT 38 vEm @ wef ik 7)1 eTee
Hohad qen HiRanstl &1 gAm Al el o fau soleeie wesfie gumi
(Electronic Spreadsheet Programmes) & Tsra1 ST ®, TSrert WM, ShHeT: SNfoa qen
foam & fafe= &= o e 2, S, a9€ (Budgeting), fosha wfgde™ (Sales
Projection), @A 3Tehe (Cost Estimation), TRt =i o qftomdi &1 faweiwor genfz|
Toen Afafea e ifdes diwand S e (Magnification), ELU'T:{ (Rotation) den
foRdl T9aa R 90ed (Reflection) @l STl gR1 I @ & F&fa foran s wehar
2| STl 1 YA [@af@®! (Cryptography) ® «f =ial g1 39 T
A HT T A Shad fomE w1 € 9 wEne qk Wi ¥, fig swer wEm
STARRTRT, STefeTe, smyfer THifo™ e SfEifTr waea # off fEan s 2

TH A W S qU STIE SIS (Matrix algebra) o TeRYd fagidi o
3T BT, H Ty T

3.2 3TFE (Matrix)

M ST & &0 T8 o1 o e =6 € T T % g 15 IR 1 59 e
[15] €9 H, 39 90l o O =4 H< Gehd €, o6 [ | i fafea g aen & o
gfqaRtell &1 gEm 21 o A T I8 e w1 © R U1 % a4 15 geehid 9o 6
FHerd B, a1 38 B [15 6] THR U, 39 HH o WY oF L Gehd © 196 [ ] o AT
1 g Ufafte a1 o 9 w1 gRanistl &1 9@, Sats g gfafte qu1 o6 99 werdl
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H1 T Wi B 37} ofifere fF e uAn qen 3ok o fis wifsen qun fowe o
oG 1 gReet g el i fEfafad gEA S e S wed €

[ % T 15 e den 6 %M %,
HIfE % 10 gfeerTd den 2 e €,
e o u 13 gfeenTd den 5 e €,
319 T4 B9 9Rfor w9 § Frefafed geR 9 Srafied w1 9ad o
gfeaht HeH
T 15 6
i 10 2
A 13 5
=9 frfafed &1 § = w96 1
15 6 |« Tech dfs
10 2 |+ &l ufw
13 5 | «— diwd ufe
t t
TR T T
srera
T TS o=
RIESED 15 10 13
FHem 6 2 5
9 Frefafed €1 9 =9 o2 99 o
15 10 13 | «—ggeht dfem
6 2 5 | < 3=0 dfw
t t t

TE W gE WY de =Y
GECll WehR W1 SOl T G WiH 1 Wlafedl shust: T, it qen faee ok
TG YReqeR1stl kT H@ Fehe I € SR fadta Wy 6t wfaftest wmw: qun, wifsar qen
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fgue o 9 Fod H TS Yk F &1 S YRR, TEH YHR HI e § gy
uferd w1 wfaftedl swaw: Tun, Sifsan qon foue o uE qfeenet # e ghe S
| fodar dfer =61 wfafteal o T, wifsan qon foa & O wofdl %1 GE Johe
T €| ST e shi SAEE] A YT hi e Hed &1 STEiie &9 § €H e
=1 Frefeiad JeR 9 aRefte s 8

TRaTeT 1 T TSt A1 ol i Ush SR AT §1 g Gest a1 ol
| IR o AT Al WlateA FEd T

e 1 T TS IUTHI o oS (Capital) Terl gRI =99 Hid &1 el o Fo
e FEfated €

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

ST Sl | et @t orege 1 afeEl (Rows) IR Ted W@ e &

T4 (Columns) Hewd 1 38 YR AY 3 Hferrai aenm 2 &9 € 31X B | 3 dferal qen
3 WY SEfh C ¥ 2 dfeal qen 3 w9 2
3.2.1 3Tqg & IS (Order of a matrix)
m AT Qe W Al fRE SR ®l m x nhITE (order) T AR AL el
m xn g FHEd & | ST S o ST SN & "3 H A, T 3 x 2 3T,
BT 3 x 33178 A1 C, TH 2 x 3 3L 1 TH @A € foh A H 3 x2=63a7d &
AR BaLl C W HuS: 9 q1 6 1699

T, TRt m < n g w1 Frefafed s FwA-faar B R

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

qo A=[a],,,1<i<m 1<j<n¥E i jeN

ijAm < n?
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W TR A UK F T, 4, ayenn a, S, TR E W F ST, ay,
3o a”y,%l
@mmﬁ:ai],ﬁfqﬁﬁaﬁtﬁwﬂﬁaﬁmmmélmsﬁAW(i,ﬁaﬁ
Faga ot FE Fohd S| TR m x p g W Sl BT H&AT mn B 2

o feorott] o8 s ¥,
1. &H TRl m x n Fife & S8 i Fohe FT o foIT, Fehd A=[q, ], T TAM
Exul
2. TH Hhad T8 Megel R faaR wi, feh temd ardfas geAd € et
AT Al ! TEUT i ol %o Bl
B9 UHh HHA oF el 95 (x, y) 1 T @ (W9 312fa 9fed) BRI Tohe &L

a

Thd §, S {ﬂ (312 [, y])¥, Serexomed, g P(0, 1), 2egg freaor & Pz[ﬂ =
[0 1] 51 Wehe feham ST weha €1

e Y foR 39 wohR B0 Tl &g Wash eepfa o ool w1 Tk o1 o &9
¥ for@ Tehd §1 3T % fou u wqefs ABCD W foeR wifete, foger witd s
A(1,0),B(3,2),C(1,3),d D (-1,2) %
3@, wIgys ABCD o178 &9 ® fefafd yer 9 frefua fman st gena €:

AB CD Al'l 0

1 3 1-1 B|3 2

02 3 2 cl1 3
2x4

D1 2

4x2

3T STl 1 WA el THael H feerd St STrepfad o 3ol ol F&fd i
o o feran ST Heha 2
3TET 379 BH F IR W fa=m &

SaTETor | i Sfwal 1 e o 929 qen afsen siHal @ gefuq frefataa gem
T foar Fifau:
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TEY A wfeer et
I 30 25
11 25 31
I 27 26

STF G T TH 3 x 2 e ¥ Fefud Hifaw) died dfed ok s oo aref
yfafee F1 Tohe FI 87

Tl YSd Gl I 3 x 2 3 o ®9 | Frefafed yer o frefud faan <1 g 2:

30 25
A=|25 31
27 26

T ufer iR g w9 w1 fafe Hed-11 wRE o Afeen wEdwdle w1 gen
e H B
SaTET0r 2 AR R oegg W 8 ofadd ¥, df SUl Gud ShifeAl @ @ Hehdr €72
&1 e 9 ¢ TR, g fordlt eteqg 1 e mox n @ @ SHH man 3o B €| ST
8 STodl aTel foRdll 3MeE o |l Hg wifedl d w4 o folu &0 Wihd Tee o

3 |eft ita il I T HA SR OERS § 2
aa: |l w9e wiEd I (1, 8), (8, 1), (4, 2), (2, 4) B

AT HF hifeaAr 1 x 8,8 x1,4x2,2x 4%

SEEIUT3 THh UM 3 x 2 g &1 @A hitee, fSwen e/e@a al.j=%|i—3j|§1'{'l
W €l

ap ap
Tl Tk 3 x 2 IR, WUA: 39 TR B 82 A=|a,, a,

@ apn

1, . .
374, Cl,-j=5|l—3j|,i=1,2,3?‘[941j=l,2

1 1
ay =5 [1-3.1]=1 a12=2|1—3.2|=§
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1 1 1
@y = 12-3.11= ay =512-32|=2
1 1 3
a31=5|3_3‘1|=0 a32=2|3—3.2|=2
P2
)
o Sl Ao A=)~ 2 2l
0o 3
L 2]

3.3 341351@ & YRR (Types of Matrices)
39 TFe% # B0 fafT= YR & oregel & ufEet Sl

(M)

(i)

(iii)

Y 3TIE (Column matrix)
T A, W ATSIE el 2, A% STH hadl Th &9 Bl €1 S o

0

B

faw A =| _1 |, 4% 1 hIfE 1 Th W9 M8 €| =9 ®9 4, A=la),. T
1/2 ]

m x 1 %hife &1 W9 T8 B

tfed 3TTE (Row matrix)

T A, T SYF HEA ¢, A ITH hedt Uk e el 8l

W&WB{—% N 3} , Ix4 ife 1 T dfem e B 19

1x4

T B=[b], T |xnHfe F U AR €

el 3R (Squar e matrix)
e Ty ufeel 1 Hen W B GE & THH el 8, U a7 g
HEAM T 3T: Th m x n L, T eIE Heeldl €, ARG m = n IR Y Hife
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3 -1 0
‘n’maﬁwmﬁ%W%fmz%% W2 1| w3 i e
4 3 -1

AR ¢ YE T YA=[a], TH mFe B A AFE &I

| feoufi| aft A = [o] T nHife F1 o emege ¥, A sl (wfafi)
a, ay ...a F AE AT fawol & e Fwad €

11° 722 *°

1 -3 1
s A A=[2 4 1|2 @A & ool & 399 1, 4, 6 B
3 5 6

(iv) Taerut g (Diagonal matrix)
T o e B=[b,] ., [T SegE wear €, At fawol o sifafe swen
31 gl 19 I B © @19, Tk ST B = [b,],., fool sTgE wHeem
2, A b =0, 59 i/ |

1.1 0 0
WﬁA:HLB{: 2},0{ 2 Ol,m:aﬁﬁl,zasmséﬁ
0 3
faal e 2
(v) 21fasr TTeIg (Scalar matrix)
Tk okl eI, SR oegE weddl ®, A gHeh fashl & ereFd wHH B
¥, 1o, Tk o e B=[b,],., AEw AR e 8, AR
b,=0, &%
b=k & i=j & kFE TR L

EEru Ol
Boooo
-1 0]
A=[3], B:{O ) C=[ 0 B3 0 |
0o 0 B

I 1, 2 T 3 o A e 2
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(vi) d@Heh 3THE (Identity matrix)
T o g, foreh faskol o @ft sted 1 T € 9o 9w 1 |t ereEa v
B ¥, Ao 31egE Fedl ¢l TR vl |, o fege A= [a,] ., Tk TEHH

o a3k i=j
W%’qﬁa"f—%) ak iz

T, nhife & TEHF e Hi [ 5 F&faq w3 &) 59 weof o wife v gt
2, 79 39 B9 hadl | 4 YHS HW &

1 00
010
0 0 1

10
Wé?fwz[l],[o J, }W:ﬂﬁﬁl@ﬁ%Sﬁv‘WW%l

o AT T 3 k=121 @, T e g, T eI B ©, W TAE
A e T=qN Toh 79 e &l 2|

(vii)) 9T 3THR (Zero matrix)
T ST, YA I8 a1 Raq 748 Headl ¢, A 30 9ol SToa g
B 2

3T, | %) ggg 0 oC [0 0] @+ T[T T8 B 1 7Y YA e

Omﬁaﬁﬁmﬁ%lﬁﬁﬁ&m,ﬂ?ﬁmwﬁ%l

3.3.1 3Teggl & WHTAT (Equality of matrices)

URtaTST 2§ AR A = [a,] 901 B =[5 T Feem €, AR

() 3 9HM HifeA & e 2, qen

(i) A T I&H 999, B WIq 999 o WHME 2, 31Aq ;a0 j o It °H ok
fwla..:b..ﬁ

s . e Yt 2, o o

qE T B ydierHd €9 A, AR I Mg A IMBYAA ¥, Al 79 W
A =B faad 2|



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 HiSC

T Hfh Yed SAYE WHA €, THICY ek WA 3fadd ot gHE el WA fee i
T e R e freferiaa qiom W g 2t

x+3=0, z+4=06, 2y —-T7=3y-2
a—1=-3, 0=2c+2 bh—3=2b+4,
TR WA FH W EH U 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}=[11 24}%)f?ﬁa,b,c,ﬁﬂ'l d<h HH F1d Hifeal
Tl T STl 1 GHMAT i GRS §RI, WG Taadl Sl THM WA T TH 9 gial
g fo

2a+b=4 Sc—d=11
a-2b=-3 4e+3d =24
T FHIRN ) WA FE Wa=1,h=2,c=3 a9 d = 4 9 a1 2l
| woTereft 3.1 |
2 5 19 -7
1. 3meg8 A=|35 -2 % 12 |, fou @ wifsu:
b 1517
(i) 3T=E & Hife (ii) 3TEFEl i g&A

(ii)) 3IF a,, a

13> 721 a33’ a24’ a23
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2. A fordt otege ® 24 o1aga € 1 5Ot Gud wifedr @ 82 A 39 13 sreEd
gl @ wifeat F gi?

3. afs fhdt oegg ® 18 379gd © o SOkl Tua whifedt Fa €7 Ak 3O 5 oreEd
g df = =

4. TH 2% 2 IFE A= [a,]| B TN HI forwer s Frfafad vr @ wed §

. n2 . . 2
i) a = —(”2]) (ii) a, = l] (i) a, =20 22] )

5. Uh 3 x 4 IMHE F1 T ity g e fefafad ghR 9 9 e €:
) al.j=%|—3i+j| (i) a;=2i—j
6. frfafaa st 9 x,y qe1 zeh T T4 it
43y oz x+y 2] 6 2| x+y+z_{91
o[ w2 e
y+z | 7]

a-b 2a+c
7. wﬁwm[ }

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

(A) m<n (B) m>n (C) m=n (D) =14 9 &g &l
9. x Ty 9S4 T AF o forg enegel & Frefafaa g gam €2

3x+7 5 0 y-2
y+1 2-3x|’ |8 4

(A) x:_? , y=7 (B) T T G9a & ?
-2 -1 )
©) y=17, =3 (D) x= Y
10. 3 x 3% o UH M@l 1 el fehal G et fSeh! g wfefte 0211 22
(A) 27 (B) 18 (C) 81 (D) 512

34 ansa@ w ‘Hﬁlr?ﬂT@ (Operations on Matrices)
79 =% | eH STegel W 3 Uihansti i T&qd i1 S8 STegel o An, fRd eege
1 T A F TN, AR T AR qll TOM:
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3.4.1 &ﬂ'&‘g@' & T (Addition of matrices)

M ST o ®IqE 1 TIF A a1 TF B W < hiegdl €1 T hael | eigeh
qen deforal o faw, @a o Id, I f9=-f9=1 g o, ses: 1, 2 a1 3 & 994
gl T Tl W I o Sl 1 "en A9 {u el ga fefud 2

A T T B W et
1] 80 60 1| 90 50
2| 75 65 2 70 55
3| 90 85 3| 75 75

M T foR HIfaa Y& 4o a7 § 94 a1el ©d o Sl i opel SEA Sl
TEdl B 3T el SR 39 YRR B:
T o | : ASHI oh fT (80 + 90), FSfehal o T (60 + 50)

T o 2 Aghl o faw (75 + 70), AEfRaAl o faw (65 + 55)
T o 3 ASHI ok T (90 + 75), AEfeohal o T (85 + 75)

80+90 60 + 50
A8 &% &Y § 3 TH ThR THe HL Tohd & | 75+ 70 65 +55
90+ 75 85+ 175

Tg 1 A, STYH < ATl HT ANTRSA | TH ST € o X ARl 1 AT,
TS SR o G 3Ta i e+ | U g Sl STegE eIl ¢ $8ek Sifafie, A

o fore S TRl i WEM Wife &1 g1 Afeul
4y dp a4 _bn by b
TFR, AfE A= 2% 3 3fee © a1 B= }
b Lzl ) azjw by by, by A

m2x3311a§‘%,?ﬁ%ﬂA+B=[a”+b” N P ]
ay+by Gy +by  ay+by |

Wm@,qﬁ?ﬁﬁ@ﬁA=[aﬁ]ﬁﬂTB=[bl_}]ﬁWHﬁF¢’,mea‘|ﬁ3153\'5’
g @ AT BIM ST H AR, SE C=[c,),, ., 5N wfenfaa g €, et
c,=a,t+b TN jo% W HA A F TR F@ L
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2 451
‘/25 ; _IJW B{ 2 WA+ B T it

0 503 |

3T 6 Az{

ol s AT BUUE S 2 x 3 A1t M8 &, Tl Aden B w1 an gt
2, 3R

rﬂﬁ 1445 11] rmﬁ 1445 0
A+B= _

2-2 343 0+; 0 6 ;]WWW%'

]. B9 39 910 W 91 <4 ® T A% ATl BHWH *ife ol eegg €

A+ B uftriia e 21 Ssreonsd A{? g},B:B ﬁ 13} dl A+ B aiefi

& 2
2. W 3@ T o Rl w1 A, WM wife O SRl o Wgead o fgemend
Hfeha 1 Tk 3= B

3.4.2 TUeh 37y Al Uch arfeyr @ TUTT (Multiplication of a matrix by a scalar)
37 A ST for wifam 4 A W feom et A Tt god o & SR &S 9

e & (wed 3.4.1)
A R feora Tl & ScaeA 1 g e K eteg ¥ fime T R

>

GEE) GEICR

1 80 60
21 75 65
31 90 8 |

A R fea %l o Seufea 7o (aelt g8) wen frefafea yer 2:
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1{2x80 2x60
2{2x75 2x65}
3[2x90 2x85
160 120
T4 @efE ®9 H, | 150 130]W@ﬁ1aﬁmwm%’|gﬂi@ﬁ%’ﬁa€
180 170

T A UE AHE ok YAF FaId i 2 Y ON HH R Y el 2l

e w9 H 84, fhet 3y o Uk sifew | oM i, frafafad ger 9 aftfia
w2 B AR A=[a,],.,TF TE T TN kTH AR TN A TE T e © T
A % Yo 31aFd i IR kW TN hich WIw feRar S 21

W wR A, kA =k[a],  =[k@)], . AL KAF (G, )T ST, i@
% T HIT WA F I, ka TR

3115
3R = T, =fg A{\E 7 -3| @
2 0 5

3 115 9 3 45

3A=3[45 7 -3|=[3y5 21 -9
2 0 5 6 0 15

TSR T RUT 3TTE (Negative of a matrix) fhEl 3Tege A 1 R 38 -A
Y frefud 8 21 89 —A &l —A = (~ 1) A g IR & 2l
Wﬁ,‘?ﬁ?ﬁﬁl‘qﬁA={i j?ﬁ — A frefafea gwR @ W e @

3 1 -3 -1
_A:(_l)A:(_D{—S x}:{S —x}

3MTeIEl W1 3T (Difference of matrices) I A=[q, ], e B = [b,] ¥ i
m>x ndE A ST § A TTH SR A B, Tk e D = [d,] 5 i a2 j o T
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WAl o T d, = a,— b 7, 5 WRAMGA g €1 g R H, D=A-B=A+(-1)B,
1A AT ATN STHE — B F AFThal|
1 23 3-1 37,
mmmﬁ:A:{z ; JWTB{_I . 2}%‘?1#21&—}3313@%@
T W UM €

[1 2 3] [3 -1 3]
2A-B=210 31741 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—nagﬁ &F 9T F Q'UTSWC (Properties of matrix addition)
el o AN W1 Gishan ffatad ol (Faml) @ dge w2
(i) sha-fafma @@ (Commutative Law) 3 A =[q ], B = [b ] ¥4F FIfe
m X n, I SIES & @ A+B=B+Aem
e A+B=[a]+[b]=la,+b]
=[b, +a ] (FEnet F1 A FH-fafwa 2)
=(b]+[a])=B+A
(i) wrEerd | (Associative Law) THH #ife m x n a1t fordf off d= stest
A=l[a]),B=[b],C=[c]% T (A+B)+C=A+(B+C)
9 (A+B)+C=(a] +[p]) +[c]
- [az/ + bz:/] * [cl:j - [(al_/_ + bi/) * czif]
=[a, + (b, +c)I (I )
=la ]+, +c)l=la]+(b]+[c]h=A+B+C)

(i) TN o TR T AT (Existence of additive identity) T fifsg &
A=[aii]®?mxn3ﬂaﬁ% ﬁTO@?manﬁ W%,?ﬁA+O=O+A2A
B B TR §, el ok A GRAT 1 d@H S I e O =

(iv) IqrT o Ufaeim o1 1fae (The existence of additive inverse) AM Tife
5 A=[a,],., T ST 8, @ TF 34 3T ~A=[-q,],., 3 THL F 8
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& A+ (—A)=(—A)+A=0, 3 THE — A, 3T A & IM & 3@
el SMege Tl 01 T8 2|

3.4.4 TUeh 3TTgg & aifewr o7 &F QUTSJ# (Properties of scalar multiplication of

a matrix)
A A=[q] TN B=[b ] T Flfe mxn, T A ASE € SR k7N [ E, A
(i) k(A +B)=kA + kB, () (k+DA=kA+IA
o, A=[a], ,B=I[b],. . 3R k7 [ afm €
() k(A +B)=k(a,]+ [b,)
=kla, +b,) = lk(a,+ b)) =[(ka)+ kb)
=[ka)+[kb)=kla)+kI[b]= kA + kB
(i) (k+0)A =+ [a,]
=[(k+Da)=Tka]+[la]=kla]+[a]=kA+IA.

8 0 2 2

WHﬁA{A‘ 2],13_{4 2]am 2A +3X =5B fgan & @ g7 X
36 -5 1

RIS

Ta fm? 2A+3X=35B

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

= 2A-2A+3X=5B-2A (3T=e A wA-fafma @)

70 O+3X=5B-2A (- 2A, € 2A 1 A HiaadH )

Bl 3X=5B-2A (O, FNT =1 deaHS 2)

Pl X—%(SB—2A)

W | =

2 2 & 0 10 -10 -16 0
a X=% 504 2 |-2|4=2||= 20 10 |+| -8 4
=5 1 36 -25 5 -6 —12
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-10]
-2 75

10-16 —10+0 6 —10
1 1 14
— = 20-8 1044 |==|12 14 |=| 4 =
3 5.6 5-12 3 31 7 3
T R I )
L 3 3

_|5 2 F3 6
SATETOT 9 X T Y, {6 ife, Az X+Y =) )@ X-y = 2l

-1
. 5 27 [3
T T8l W (X+Y)+(X—Y)—[O 9} {0 N
Bl (X+X)+(Y—Y)=B 2}:2){ {8 8}

5 27 [3 6]

g (X+Y)—(X—Y)—[0 9}{0 —1j
5-3 2-6] 2 —4
a (X_X)+(Y+Y)_[ 0 9+1]~ 2Y:[o 10}

12 -4 [1 =2
gl Y=-= =
2{0 10} {o 5}

arevor 10 fr=fafad Fieor 9 x qen y o A &l T R

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
Bl 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 LR y=9

SEET0T 11 % forem Tl @R eRA T had dF YR % wee S STEEdT,
A qT TS HT Bl F 1 IHT R gRI, Fadar de SRR 918 H, 39 YR ok
=l 1 fawt (FuEi §) w1, FreAfafad AT o1 B el § ok fehean e 2

foder ae *t faw! (Rs H)
T A T
A [ 10,000 20,000 30,000} TR
50,000 30,000 10,000 | TE=RUl g

SRR 18 A1 Ikl (Rs )
ElREnf peree [ M 01|

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

30,000 20,000 0 | TeRw faw

(i) Y% fRUM FT T&® YR o @6 i (G9qeX T SRR i ArAfed fasht
A Hifs)

(i) TodeR T oT9an oTaER ¥ gE faskl ® & 7@ it

(i) afE S foramt 1 et faet W 2% o fierr 2, @1 ofeeR ® Joish IR
=Ea & faswt W g&® fhad 1 fae aren oy 9 St

&l
() T fRAM 1 Y& THR o 6d Hi fdex a0 STeRER ¥ Y% JHR oh

e wi fawt = G T




a=E 79

[ SRl A U
15,000 30,000 36,000 |THHE
A+B= .
70,000 40,000 20,000 | TEEROl fHE
(i) TodeR =1 arden orerqerR ¥ g% fashl o et o & T ©,
Elpseenil A EET|
A po| 3000 10,000 24,000 | I
30,000 20,000 0 TR fee

2
(i) B 2% = —xB=0.02xB
100

ElRsEenil A T
—0.02 5000 10,000 6000 IR
20,000 10,000 10,000 | ToR1 foe

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

31q: THRER TR H, THfRYH, Ui YR o 9ed &1 faehl T %wA: Rs100,
Rs 200, A1 Rs 120 &9 U<l sidl € IR oA 68, Icish YR o =raet shi fefht
T HH: Rs 400, Rs 200 2 Rs 200 o Afdd ar 21

34.5 &ﬂ'ﬂg’é’? ekl TUTT (Multiplication of matrices)
T oy fop i o =< <1 fis €1 T 2 e aen 5 e i Yk Tie =ed]
&, 59 foh €M 1 8 Herd q91 10 HEF h1 TEH] 1 SAEYIHA ¢ o <A Th gHE
W () TG FE & e o 7, s FEfafed g 2

M - Udeh Rs S, HEMT i T&® - T Rs 50 2

3T I W W YIS H FRad o e &l 9Si? wqseqal, "o Rl
Rs (5%2+50x5) 190, Rs 260 1 Te9gshl €, Sfeh <M sl Rs (8 x 5+ 50 x 10)
31efiq Rs 540 T STeHAT 81 g9 STPF G o oTege Frewo ® frefafad weR 9 gehe
TR




g0  TIUG

JTATTHAT gfa = ™ (FUE W) TMaYIe TR (T W)
(2 5] [5] [5x2+5%x507] [260]
LS 10J LsoJ L8x5+10><50J_L540

A AT i S g fRE o §H R A6 #H R 9e Fefafad ger €
FHAH - Y&E Rs4, HEMEN &I JH - TdH Rs40
318, "I qen W g @IRH e o folu STewdeh AT HHe: Rs (4 x 2 +40 x 5)
=Rs 208 A Rs (8 x 4 + 10 x 40) = Rs 432 |
T STF G w1 Fefafed @ 9 frefig wR awd §:
CICkEET gfa = ™ (FUE W) MMaYISE ST (T W)

27 5 4 4x2+40x5 | | 208
8 10 40 8x4 +10x40| | 432
39, ITYH I XA H U G hl T WY g feuw g fafated

YR G e H THd o
STYAHAT yfa =T I (FUE H) Sa9Teh LATYT (HUEl | )

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

260 208
:{540 432}

ST faeRvT ST=el o U T T 3T 1 W @ ¢ o SIE A9 B
e Ty e e o e e e e e
TUA%A 3T (Product matrix) o 3Tadal sl YA &I oF T, 89 AT dfekal qei
B o WUl ! W, gl o HAMER (Element—wise) T0H i & SR d&I9id &
UMl %1 ANTH TG L &1 ST=eh &9 W, €9 3eel o oM i Freforad aw@
Y gRwfiE i €

T SR AT B T O TR i 7, A AT Wil ki e, BH et
F1 HEA  THA Bl T WA A R A= [a,] T m x n e B AT 7 AR
B=[b,|Thn x pFife H A= & T8 A=l ATA B F1 B TF m x p Hfe
F1 e CTA &1 SE CH (7, k)il Tawd ¢, Tt H o o a0 A i of dfem
3R B ko T hl o 7 AR R STk el 1 FHHMER T0H FLd &1 TR &
Tl UEEE! T ATEA TG FL O &1 T R H AR,




aeE 8l

A=la] .B=[b] &W A®I i K [a, a,..q, )70 B H kal @A
biy
by ) ia b
: %’ as Cu = 4y blk+ aizbzk+ ai3b3k+ et ainbnk: i vk
b |

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

2 7
Waﬁm,wﬁ:czh L [P N P [t
0 3 4]
5-4
1o ooy 2
WCDWF{W%H?HCD{O 3 4} 1 1| TF2x2 3egE ¢ Torht
5 —4

g% gfafte C =i fodt dfeq =t wfafesi &t D& fFdt w9 = 9ma yfafesi &
TS o ARThCT oh e Bl 81 39 ST § I8 9N qieher fefefad

v a0 g [ 2 7__E1)(2)+(1)<1)+(2><5) ‘1
qdqr 9gH =1l 11=

wWadweEma [0 3 4] |5 -4 ? ?
wEdE [ ol 2 7] 3 mmren)+24
A tar 2] [ 2 1{ () () + D () +2 ()
wWaskherEEa [0 3 4 [ 5 —4] [? ?

TEd dfed _1 1 2_ [ 2 71 [13 ]
adql 9gH =l 1=

widemma (0 3 4| L5 -4 [0@F3ED+4(5) 7 ]
widw [ o[ 2 7] [13 by
qer T -1 1=

wWawmaeema [0 3 4] LS5 4] [17 0(M+3()+4(-4)

ad: CD= B =2
R T A
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6 9 2.6 0
ITWOT 12 A% A{z JWB:L o 8} 2 @ AB ¥ wifsU)

TANHE AT 2 WY & S o8 B Ukl o THM B SUAAB URwIfa €1 ot

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

C[12+63 36481 0+72] [75 117 72
| 4+21 12427 0+24] |25 39 24

| fwuit | af AB wftsmfia & @ 7% aTewa 7 & fF BA +ft ufenfom 211 Swda

I H AB RWIfd € wg BA ufwifia 7t € Fifer BH 3 ww & Safh AW shadt

2 ofeat (3wl ) Bl afk AT B ®E: m x n A k x [FifeA F T

& 1 AB Tl BA SHI €1 aRenfud € afg iR shaet afg n=k o0 /= m =N fovm

gﬁg?ﬂﬁAaﬁwBﬁﬁwaﬁﬁaﬁﬁw%,aﬁ ABTeN BA T aftsifua
|

34133@‘ & RIUET ot 3R -Tafmrear (Non-Commutativity of multiplication of matrices)

379 B9 U S0l o gN 3@W T, afs AB dun BA uRenfua off &f, @ 9% emavas
T& & fF AB=BA®I

23
mlsa&;A{_: _22 53} AR B=[4 S}jﬁABH?JTBAEWEIﬂﬁEI‘QﬁSEﬁ
21

AB # BA

&l itk fh AT 2 x 33748 € 3R B T 3 x 2 378 ¢, SAfGTC AB TN BA I
& gRenfid € qem HH: 2 x 2 9 3 x 3, Hifedt & Mge g A Hifey fw

1 -2 3 jﬂ 2-8+6  3-10+3 ] [0 -4
AB = 4 2 5 ) J_ —8+8+10 —12+10+5| [10 3
- 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
WAt AB = BA.
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SUg S H AB TN BA f=i-fi sifeai & omege T @R s@fet AB= BA
?17Xg I TH G Wehal € T A AB qen BA <HI GHM wife & B o G9ea: o
A g fhg TEn off € ?1 el 70 s SS9 Reen & foar 3 ® ? R Al
AB 1 BA §HM i o @ df ot 98 revas e § 6 o wue el

(10 [0 1 (o 1]
AT 14 9K A—{O Ly T B—L 0}%@ AB_L_I o)

iR BA = ﬁ) _(ﬂ 2| TIET AB = BA R
;e TUH HH-Taf e 2 g 2

| feontt | goert e o8 @ € foF Aden B SRl % 39 |l gl % for, s
feTu AB 92 BA URHfa ©, AB = BA 81| S8 o fag

M1 o] [3 0] [3 0]
q&A:[o 2J’B=L0 4J’Fﬁ AB=BA=1, ¢

e ST o THE wife & fawol sregel %1 qom wa-fafmw e 2
T AT TSRl o UMEA o ®U § I3 STTEE: (Zero matrix as the product

of two non-zero matrices)

Y 9 ® T S arafas gemsti ¢ e b fau, afe ab=0% @ & d a =0 AN
b =07 21 féhg eTregel & fore =g eifarda: g =&l g1 €1 39 1 i g9 Teh S0
el

0 -1
0 2

. 0 -11{|3 5 00

F AR AB:[O 2“0 0}{0 o}
1 A Y AT 1 U Teh I I8 ¢ al Avd &l ¢ o 370 9w
e SAMarq: I T8 Bl
3.4.6 &ﬂ'ﬂi@' &F Nk &F Q'UTW (Properties of multiplication of matrices)
el o UM o UM k1 g9 A= o 3t Suufa U Sooh W ® €
1. wrEwd Tam: Rt ot 3 eesl A, Baan C ok fag
(AB) C =A (BC), 5/ &l THfiehtol & 31 a1 uRkernfoa g €

mlsaﬁ;A{ }HmB:[Z 3}%aﬁABanmamaﬂﬁm
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2. Taavor fram : forl &t d9 s=gel A, Baa C & fau
(i) A(B+C)=AB +AC
(i) (A+B)C=AC +BC, v/ i THieh{or o <1 &7 gRefoa 8 &

3. U o qodHeh ol I @ T o TR A & faIu w9 *ife & U o
191 e 58 TR el 7, fF JA=AI=A

379 Y IREX0N o gRI SUYa Turerf 1 Heardd &
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 HIfST 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=12 0 3|]| 0 2|=[2+0-3 6+0+12|=|-1 18
3 -1 2]|-1 4] [3+0-2 9-2+38 115

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

(AB) (C) = |-1 18 L 0y (|7|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

L 146 240 3-6 —4+3

& 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
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1 1 -11[7 2 =3 -1
Faud 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+14 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 01 1 2
SEET17 9 A=[-6 0 8[,B=|1 0 2|,C=|-=2
7 -8 0 120 3

@ AC, BC @1 (A + B)C &1 URehad &itaW| I8 o Fonfa wifse o
(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
Tk 3T AC=|-6 0 8||=2|=[-12+0+24 |=|12
7 -8 0] 3 14+16+0 30
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01 1|[2] [0-2+3 1
s Be_ |1 0 2[|2|=[2+0+6|=|8
12 0][ 3] [2-4+0] |-2
9 1] [10]
Tgfee AC+BC=|12 |+]| 8 [=[20
30| |-2] |[28]
A (A+B)C=AC +BC
1 2 3
SEET18AR A=|3 -2 1|% qf <uifzu f&F A3—23A—40I=0
4 2 1

1 2 1 2 3| |19 4 8

3
TABASIA ® fp A2=AA=[3 2 1|3 =2 1|=|1 12 8
1

4 2 4 2 1| (14 6 15

1 2 319 4 8 63 46 69

Tgfea AP=AA>=1{3 =2 1|1 12 8|=|69 -6 23

63

T A3 —23A —40I= | 69
92

63 46
=169 -6
92 46

4 2 1]|14 6 15 92 46 63

46 69 1 2 3 1 00
-6 23|-2313 -2 1(-40{0 1 0
46 63 4 2 1 0 01

69 -23 —-46 -69 -40 O 0
2314+ -69 46 23|+ 0 -40 O
63 -92 —-46 -23 0 0 -40

[63-23-40 46-46+0 69-69+0 0 00
=169-69+0 -6+46-40 23-23+0 =0 0 0|=0O
192-92+0 46-46+0 63-23-40 0 0O
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SETET0T 19 foRelt faem 9 9e & SR Tk Tokiaew <o 7 310 SEHIGaR o TR
3q U 5 HUeh HH i 3oh W ATafEd Tl Y=R 7q 4 faftai g dues wenfua
T FfvEa geml A B: Il NI, SR-TR SRt a1 U ol §RI Yok Hueh
Yok (Y W) 9 eregE A 6 o T,

gfd ek T
40 TATRHE R
A= 100 T SR
50 = g

X AMY I el H, Y&% YhR & Th! w1 G T

AR TSR = gRT

g | 1000 3005000\ >X 5 o ) Xen Yved § wetifes <o g o
3000 1000 10,000|—Y

TE e ¥R TG HIfSu
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 Al EU W o 1 TS ohel ¥R ShESl: 3 40,000 TE & 720,000
T srafq Rs 3400 @M Rs 7200 &1

| woTTaett 3.2 |

1. maﬁﬁqﬁA{z 4},3{1 3},&[‘2 ﬂ,a‘rﬁwﬁﬁaﬁaﬁaﬁm:

3 2 -2 5 3
(i) A+B (i) A—B (i) 3A-C
(iv) AB (v) BA
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2. frafafea «1 9ierfaa wifsu:

(a b [a b] &+ b+ [2ab 2bc
+ (i) +

-b a b aJ _a2+c2 at+b?| |2ac 2ab

(M)

-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. fiRivfa qorwa 9Rewfea wifs:

1

[a blla-b] =271 2 3
D1 gllp o @[22 34 @, 5, 5,
i 3 i
i - (21
| 2 3 4][1 =3 5 Lo 1
i) |3 4 5|0 2 4 v) |32 12
4 5 6/[3 0 5 -11
_ 2 -3
o 3-13 Lo
\2! .
-1 0 2
- 301
1 2 -3 3 -1 2 4 1 2
4. afg A=|5 0 2|,B=|4 2 5|q@mC=|0 3 2|, d (A+B) qm
1 -1 1 2 0 3 1 2 3

(B — C) uftwfera wifsul et €1 wenfua sifsie f6 A+ (B—-C)=(A+B)-C.

qer B= , @ 3A — 5B ufishferd wifsm)

[\S]
W W A WL

wm N L N bl w

W N w = Wl
w

DN N = NN

(U, 1 OV, RN
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| e F cosd C(?se sin O + sind sin O —cc.)sﬁ
—sin® cosO cos0 sin©O
. X T Y 9 SifsT afg
(1) X+Y:r7 0] GRI X—Y:r3 0]
12 5] o 3]
M2 3] [ 2 -2]

(i) 2X+3Y:L4 OJ LRI 3X+2Y:L—1 SJ

32 10
. X @ Y 96 i A Y—L 4} as 2X+Y—{_3 2}

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

10. Wﬂﬁwaﬁx,y,zamta?mwwqﬁ
{x Z:| {1 —1} {3 5}
2 +3 =3
y t 0 2 4 6
2 -1 10
11. ﬂﬁx{3}+y{l}={5 }%\Fﬁxﬁm yéanﬁamﬁﬁm
12. 'alﬁ3{x y}={ x 0 }+[ 4 x+y}%?ﬁx,y,zﬂ?»ﬂ woh HHl 1 7
z w -1 2w zZ+w 3
EAlE
cosx -sinx O
13. I F(x)=|sinx cosx 0|2 A fag FT & Fx) F(y) = F(x + )
0 0 1
14. Tuisw fw

CRPI O



15.

16.

17.

18.

19.

20.

1 2 3(-1 1 0 -1 1 01 2 3
@ (o0 1 0|0 -1 1| 0-1 1|0 1 O
1 1 0J][]2 3 4 2 3 4|11 0

2 0 1
?T&A{z 1 3|2 d A2—5A +6l, % 5F F@ HITT

1 -1 0

T fog FINT & A — 6A2 +7A+21=0

4 -2
0 —tana
I A= 2 A [ HIE 2 1 Th deqqS 38 €| al fag Hifsg
tang 0
2
coso.  —sina
ﬁFIJrA:(I—A){. }
SiI o cosa

fopdt =AMUR W % 9@ 30,000 TG H1 A @ A FE-fae gemR ok et
o fafer s 81 oW |ie W 5% aifties qen fgda aig W 7% it = o
BI1 B1 S8 UM o WA R T T iy o 30,000 w9 o i whi
T YHR ok arel B Faw w3 & foru fmg g 9 S99 =R 99 & urw $a
aIfies =TSt

(a) Rs1800 B  (b)Rs2000 B

ot Tohel 1 qEah! 1 SRM A 10 oI WA fomM, 8 gt wAifqes fomm den
10 TSI 379 T Gedoh &1 37 T&Ih! o1 faha Hol U9 Rs 80, Rs 60 T
Rs 40 9fd Jaeh 1 7ege Simiv & 9 gR1 A Hifse & gt qeent
e O IHM HI FA fohal ST g g

oM AT fR XY, Z, WA PEST: 2x 1,3 x k, 2 X p,n x 3T p x k, hifedl
o omegE Bl e XU wed "em 21 e 22 H W S g




aeE 91
21. PY + WY & uRefod 89 & felq », k @ p R 1 gfasy gmm?

(A) k=3,p=n (B) k== 2 ,p=2
(C) p==s 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 <hl ufiad (Transpose of a Matrix)

79 =% | e fondl omegg o aiad qen oo foeiv YR o eregel, S8 wafid
e (Symmetric Matrix ) Tl faoq J\iHa e (Skew Symmetric Matrix ) D
IR H S

aftsTor 3% A=[a,] TF m xn FNE 1 N © A AT Hfm qun el w1 wRER
faffm& (Interchange) % ¥ U< B el 3THE A &7 TRET ( Transpose) Haaldl
21 e A IRed 1 A/ (A1 AT) 9 Frefa ed 81 TR s |, Ak

A=[a],. @ A'=[a] = ST, A

Fn

3.5 343 0
Ao |1 %‘ﬁﬁA:Sl__l -
O__l 5 2x3
53><2

H@ﬁ o Ufiad o Tﬂ‘ﬂﬁ (Properties of transpose of matrices)
319 &0 fordl oT/g o IRad o8 o frefafaa Turemt i fomr suafa fsu = e

& TR FATTH IUFF SN R FRAT ST Tk §| ST *ife F fHE el

Ade B fau

G) (AY =A (i) (KAY =kA' (&l k F1 o/=R 1)
(i) (A+B)=A"+B (iv) (ABY =B’ A’
TaTETT zozr&A{?’ V3 Z}WB{Z -l z}ﬁﬁwﬁ@ﬁﬁwﬁﬁ
42 0 1 24
i
() (A) =A (i) (A+B)y =A+B

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

a7l (kB)' = kB’



a=E 93

-2
SaTEur 213K A=| 4 [,B=[l 3 -6] & @ wWenfaa T (ABY =B'A’ 2|
5
&1 T8l
.
A=| 4|,B=[1 3 -6]
_5_
= 2 -6 12
ESI LY AB=| 41 3 -6]=|4 12 24
5 5 15 =30
(2 4 5
3 (ABy=|-6 12 15
12 24 30
1
CEl A=[245],pB=| 3
-6

1 2 4 5

ey BA'=| 3|[-2 4 5]=|-6 12 15|=(ABY

-6 12 24 -30
TR (ABY =B'A’
3.6 wufua aor faud @@fi@ Mg (Symmetric and Skew Symmetric
Matrices)
TRTST 4 T 9 A A = [a,] FHHT FEAR € ARG A=A S i) W T
oA o T [q,] = [q,] @

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

3 -1 1
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TR 5 U o SR A = [a,] [0 GG SE FEA §, ARA=— A, g
i A joh B HYS "l o I g, =—q B 39, A TH i=j W, @ a,=—q, W
¥z 2a, =0 Mg =0 FHE i o foq
T 31 I gaT o foRdt fawd wmfia ey oF faskol o @it ot I B
0 e f
%’|Wﬂ9ﬁaﬂw§}3{—e 0 g]@ﬁme%,aﬁ%B’B%
-/ & 0

319, B 9 den faww aufia oTegl oF &® TUIEE &l fag s

HE | STtk STaFEl arel fREt o SegE A fau A + A’ T HHfHG Tege ae
A—A'u fomm wafaa srege e €
SUUTd AF ST ff B=A+A'7d

B'= (A+A)
= A’ + (A'Y (Hifh (A + B) = (A’ + B)
= A’ + A (FHifh (A) = A)
= A+ A FfFEA+B=B+A)
= B
TafeT B= A+A' T FaHd e &
SERIERCIIENED C=A-A
C'= (A-A) =A" — () (D)
= A -A (F)
= -(A-A)=-C
37 C= A-A'T& fgug gufia emegE 21

v 2 fordlt ol sTTegR 1 U wWfhd den U foud wmihd SRl % AR & w9
¥ e fepen S Wehal B

suufa g4 Wiy 77 A T o eregg B ew forg wend € TR

1 1
A=—(A+A)Y+—(A-A’
2( ) 2( )
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T 1 5N BH W6 € TR (A+ A') Tk HHiHA STeE a9l (A—A') Tk e wid
e B Fifh el oFf eefe A% fu (kAY =kA’ el 81 T8 et fererar € fF

%(A+A')wﬁaeﬁla:§am %(A—A’) foom gfia et ?1 o1: fondht ot s1rege i

T GHMEG 9o Tk faue gufid el o ArTed o &9 H oead fhA S TRl 2

2 2 —4
SEAEIOT22 38 B=|-1 3 4| =1 T% 9UHd STE o0 T fawd wufa
1 2 -3
3G o ANTHA o €4 § Fa HiTST)
2 -1 1
T WB =|-2 3 2
-4 4 -3
| | 4 -3 -3 3
oM ity o P:E(B+B’)=E =36 2|=|5 31 2l
3 2 -6 _
2y 3
2 i
» B3
2 2
r— -3 _
Aq pPP=— 3 1 |=P
2
23
L2 J
1 ,
I P=E(B+B)@wﬁrﬂaﬂa{s’%l
0 _21 =
| | 0 -1 -5 |
IR IIE RIS Q=E(B—B’):§ 0 6:5 0 3|32
5 -6 0] |5
= 3 0
12
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-1
23
L 2 J
a1 = = (B-B') w# fawm qufi@ 1e7e 2|
» 33| 2 2
; 2 2 1 2 2 y 2 _a
&) P+Q=_?31+EO3=—134=B
1 2 =3
S0 325 0
2 1 L2

31 S8 B UH GHUA 3TeHE a1 U foud §AfHd S8 o af%d o &4 |
EESRERIRIE

[ womTaett 3.3 |
frefafaa segel ¥ | Yo o1 aiad 1d hifag:
i o 15 6
3 (ii) [2 3} Gi) (B3 5 6
1] 2 3 1]
-1 23 4 1 -5
2. K A=| 5 7 9|dm B=| 1 2 0|¢ @ Geaifua sifsw f
21 1 1 3 1
() (A+BY =A'+ B’ (i) (A-B) =A’ - B’
34 1 21
3. A A'=|-1 2| @ B= {1 ) }%ﬁwﬁaﬁﬁq%
01

() (A+By =A’' + B’ (i) (A—B) =A’' - B
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. AT B 3Rl & foru genfud wifsw fo (AB) = B'A’, W&l

. ’T&(A—[—a 0 ¢
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_12 ﬂ e B{_ll g} (A +2B) F@ HIfSTY

1 0

() A——4],B—[—1 2 1] i) A—{
|3 2

Gyarka=| ¢ Sina}%‘fa‘fwﬁmaﬁﬁmﬁﬁ AA=T

| —sina.  cosa

}B—p 5 7]

sino.  coso

(ii)af‘aA{ }gﬁaﬁwﬁaaﬁfmﬁA'A:I

—coso.  sina.

I -1 5

. () Tag =IGT fe e/ A=|-1 2 1}@@#&3&1@{5’%

5 13

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

(i) Tog =INT fF TR A =

e A{é ﬂaamwfqaﬁmﬁ

() (A+A’) T 9ufHd g8 2l
(i) (A—A') T faom gafid e 2|

0 a b
at %(A+A’) LRl %(A—A’) JM i)

-b — 0
Frefafed el 1 T Safia sTefe a1 T foum §afid sTegg o anmed
% ®9 H R hIC;

3 s 6 2 2
) [ @ -2 3 -1
! 2 -1 3
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3003 -1 s
i) [2 -2 1 (iv) [_1 2}

—4 -5 2

99 WEA 11 a1 12 ° §e S| g

11.

12.

Ifg AT B WHM whifE & THE 3eIE € d AB — BATH

(A) Taom wafia areqe @ (B) wHfHd S8 ©
(C) ¥ = & (D) cEHF T8 ©
afz A:{O?S“ _sm“}ﬁ A+ A =L AR o F TE 3
siaoa cosa
A) B) |
A ®) |
C D) 2
© = ™)

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

fordl eTTeE W B: YR i Fiward (Tarawon) fory S €, fo @ i dfea qen =
ol W B 2, f9= urfiter |fepand =1 &wravor wed €

(i)

(it)

forgt g gfeaat a1 g1 W9 T WER 77 YdishTcAs &9 (symbolically) q,
ot qenjoft aferEt o fafa % R o R T &N & W o fafe w6
C, > C 3R Frefid W &1 S o fer

1 2 1 1 31
A=l-1 3 1|, RRORFATPIFA RS ML | 1 2 |0
5 6 7 5 6 7

g 2|

fordl Gferd o1 T & S1EFal @l T AR G G U FHIA: TihlcHsh €9
H, o R o g S A, SRl k# 0¥ TH FH F R — kR BN
frefyd w3 2

T w9 HEN B C - hC W PR w81 Samewond B{l j_ 1}
-1 431
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(i) ot dfea STeen W o staal | fordt o= Ui oTUan TY oF 9a STedl i
foRel I &A1 | TN ek SieAl: Udiehlcish &9 |, jal ufed of efe@al |
%ﬁﬁméwmﬁmwmwﬁg%w@awm
|
M w9 A B C, - C,+ hC, ¥ frefm w2

qtc3_>%c3,amqahmﬁm%ﬁaﬂw§ T B T

\]ID—‘\]’—‘

Wé?mc:[; _21}11? R, > R, — 2R, & TN & W, BH 3R

rl 2—| g %ﬁ?ﬂ %|
0 -5]

3.8 SehRATT Mg (Invertible Matrices)

aftarer 69f€ A, HIfE m, 1, Tk ol 31 © SR AR U 31 o evrege k1 sifee
W YR B, % AB=BA=1 1 B ®! I A% JohH 38 Hed & 3K 38
A 'R Frefua e € UE <9 | 1eE A SJohHui sheerd

ST, 9wt fR A= f ;}HWB:{ ?_Z}ﬁaﬂaﬁ%}
2 3][ 2 3
. AB=11 allo1 2
_[4-3 -6+6])_[1 0]_,
C2-2 3+4] |0 1)
e & BA = 1) ﬂﬂ%l 3Td: B e, AH Fchd 2l
@Wﬁ,B=A”HﬂTA3ﬂ3{5’B,EI}[W%,auﬁLA:BA

1. forelt SRR (Rectangular) STTETE 1 kA S8 &1 €l €, i ToMH
AB @ BA & URWIfd 89 3R 999 8 o fau, I stferd § fF Aden B
M Hife & i g @
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2. A B, S8 A chd €, @1 A, 3TJE B &1 [chd il 2l

g 3 [chH A8 i SAfgdrad (Uniqueness of inverse)] T el 3Tz bl shH
N8, A% 3Teh1 3tfeaed © i aifgda g 21

Suaf A AT F A = [0, Fife m ], T w21 AR wE @, d W et
B @ C 378 Ash ] =chd 3efe €| 319 &0 fg@mdd f B=C 3
Fifsh eI A 1 Ik B ®

37 AB=BA =1 (D)
Hifeh e A1 ehn C off € e

AC=CA=1 (2
CE| B=BI=B(AC)=(BA)C=IC=C
Ui 49 AT B 9YH Hife % Fohuvia ogg @ df (AB)' =B A"
IUUTT Teh FGHAVIE g i GRS

(AB) (AB)! =1

R A" (AB) (AB)' =A'l (A'@ 3MI 9&l ¥ YA HH W)
7 (A'A) B (AB)! = A1 (A [=A"', 1 3= oH We=d gl ©)
0 IB (AB)' = A"
R B (AB)'=A""
R B'B (AB)' =B 'A"!
R 1(AB)' =B A"
3T (AB)' =B ' A"

3.8.1 URfwe Glwrarell gRT Teh 37Tcgg ol ok (Inverse of a matrix by
elementary operations)
T ST fF X, ATeN B 9HH HIfE o e © 99 X = AB §1 =g HHiehio X
= ABW YRy dfem Gfsnaneti 1 99 & o foaq, 9 9 dfea disransti o1 amd aey
H X W d W U H YUY e AR, T =Y T |

T TR e THRW X =AB R IRf9E W Fiehanstl 1 T &3 o T,
T T WY GiwAe &1 A ue § X W q1 I U H HEA AB H 9% 9
3T B W, Th AT TAN |

I g o e o T g e 9 e e @ fR, aft At T oo
2 fF A @ e @ urfues dfed Sfsrane o wEN B A T % ok foag,
A= 1A fafan @ik ufe @fpane &1 9@ A= AR dd q% w4 {59 qF R
1=BA 7T fac ST €1 39 YR 91 T8 B, S8 A %1 o &M 361 Tahi, A%
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femuit 39 M H STTA=1A (A =Al) R T& A1 31fash IRfes dfe (wd9) afeane
o HH W AR A U o AT A I Tk A1 A Ui o |elt STod ¥ & S
Tl Al o e &Y BT R

1 2
SETET0T 23 YR Gimaieti & A gR ST A{z _wamaﬁm|
T TRFT Hfe wime o wEm e o o A=A fored €, stfq

B ST R -

1 0
Rl F 2}— 2 -1]A (R2—>—1R2%9?ﬁ11‘g’r€r)
01 - — 5
LS 5]
S
(1 o0] |5 5
T L 1J_ > A (R, >R, 2R = WM gW)
L5 5
2]
d: Al = ; _51 Bl
55

Tarereua: R ww Gfeaneti & wam 29, 0 faed € fF A = Al s1afq

1 2] 10
= A
{2 -1 0 1}

C, »>C,-2C,, = W4 g

1 0] 1 -2
- A
{2 5| 0 1}
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0
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1 -1 1
2 2 2

o7 Al=|-4 3 -
5 3 1

2 2 2

10

ITETT 25 A p:{ _ﬂ 2 A P9 wifSY, A gEen s B

[1to 2] [1 0
P = [ P faflan s7efq, = P
b g [—5 1J Lo 1
L B L 1
o 50=|10 PR > SREA)
-5 1] [0 1
- % 0
an 5 | = 10 P (R, > R, + 5R 5N
0 0 - 1
)

aﬁaﬁw%wﬁ%ﬁ%%#ﬁmwﬁaﬁ%,m:waﬂ
e 7 2

[ womaett 3.4 |

T & |1 W 17 q%F ok TRl o Fckd, MG 3R e €, At IRMIH ST ok
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3 -1 2 -6 6 -3
N 11. B —2J 12. E
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
12 5 0 01 3
18. 3Tg AT B U& T o kA B shad AR
(A) AB =BA (B) AB=BA=0
(C) AB=0,BA =1 (D) AB=BA =1
fafasr 3ergvor

U726 AR A{Oose Sing} % @ fog #ifw &

—sin® cos0O

cosnb sinnd
A = ] ,neN
—sinn® cos no

T H TH! T A o fagid g fag i

Sl P(n):'?il'i;f{Az{COSG sme}Fﬁ A :{cosnﬁ s1nn9}n€N

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

ad:, aRom p= 1% fou g 2
e ofifsre o aftomg n = ko o g9 2

& Pk - A:rcose sin9—|’?ﬁAk:

—sin® cos0

coskO sinkO
—sink® coskO |
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39 70 fag &8 fF afom n=k+1 o foau of 93 2

—sink® coskd

o A= AAF = cos® sinB || 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)

sfer 9RO 5=k + 19 fou ff 9 71 o1 T oA w1 fagld 9 e

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

S B A _[ cosn® sinn®

—sinn® cosnO

]wma@sﬁn%mw%

SEET0T27 A A 91 BEHM SHife o GHibd Afe € df <uisy fh AB gafid €, Al
3R ohaet A% A G B wAEMHE 8, 319id AB =BA®I

7ol fon @ for Aden B <A widd ofefe €, g6few A’ =Ade B' = B @l
oM wifse o AB wAfHa @ df (AB) =AB

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

Ad: BA=AB

faetma:, afK AB =BAR df g9 fag wi1 fF AB 9ufia 2

CEl (ABY =B'A’
=B A (Hif% A a1 B oA © )
=AB

31q: AB it B

3 4 7 4 3 8
D 3| &ifst f CD -~ AB =0 =il

T iR A, B, C @t Sife 2, % ot 3egg € 3R CD — AB wefi-wifa uftwfid 2,
TafaT DI 2 1 T a1 T B =mfeu|

SEET0T 28 HH ofifsie foh A:{Z _1},B=F 2},C=[2 5}%@@1341?{6
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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

oM i R D{a ﬂ%lﬁﬁCD—AB=o@wsﬁm%%

I

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

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

AT 3 U fafaer gy-nadr

1. m@ﬁﬁqﬁﬁA{g é}@ﬁﬁ@ﬁ?ﬁﬂﬁneNaﬁm

(al + bAY' = a"1 + na"~' bA, STET 1 ShIfE 2 1 q@He AL T

1 1 1 3}1—1 3}1—1 3}1—1
2. Afg A=|1 1 1| @ foag wifew & A7 = 3! 31 37! ,neN
11 1 L e U B T
—4 1+2n —4n o '
3. o A{1 _J,?ﬁﬁq@aﬁmﬁm&” { i 1_2n},ﬁan@ﬂ?‘1ﬂﬁ$%l



10.

11.

12.

.qm{

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

aeE 109

. AR AT Buula oo € @ fag #ifT fF AB - BATS faum wHfik 3o @
. Tag #IY o o7eqg B'AB wafia s1een fowm i § =g A gefia sreren

forem 9ufa 2
0 2y =z

. X,y, @ z%h HA I F@ HIGC, AR AR A{ y z]@lﬁw

X -y z

A’A =1h! HI< LT 2l

1 2 o]fo
. x % fFm AR % fam 12 1]{2 0 JH=0%?

1o 2|

3 r%ﬁa#maﬁfmﬁs A2-5A+71=0%I

-1 2

—O® d x 1 °F TSI

N O =
S NN O

Wﬁﬂh?ﬁ?wﬁa@i X, , T z o1 SAEA a1 © 5 o1 = < 9w
o foasra wear ©1 aegetl &1 aiftfer fasnt F= gfea (Feffa) 2:

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

(a) AT x, y T z T T&S® ThE Hl fahd Tod HAI’: Rs 2.50, Rs 1.50 a0
Rs 1.00 € df Y& STSIR 5 et 37 (Revenue) , 3TeIE SISO &1 TETdl
¥ Fd sifu)

(b) A STfad 1 axgsti +T YIH THE HI @ (Cost) HAM: Rs 2.00,
Rs 1.00 @2 99 50 © A o9 (Gross profit) FTd Hifsu

12 3] [-7 -8 9
e X aﬁﬁﬁm,w&XL 5 6}{2 A 6}%

I A q1 B UHM wHife & o 3MeIE 3@ YR 8 Th AB = BA® i TIord

o g fag wifSu f AB” = B’A = 9 sAfafea fag wifse fw
T ne N @ fau (AB)'=A"B" &I
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13.

14.

15.

® 6 66 6 0 o

*

* o

L IR R R 4

a

Bl
?Jﬁ{A=L/ —a| WMURR T & A=,

(A) 1+a2+By=0 (B) 1-a>+By=0

C) 1-a*-By=0 (D) 1+a*>-By=0

I Tk ATegE T qen fovm g <A € € i

(A) ATH ool amege 2 (B) ATH I e T

(C) AT i 3o 21 (D) 38 © &ig &l

g ATH a1 T W UK ® fF A2=A, @ (1+A) — 7 AR €:

(A) A (B) I-A ©) 1 (D) 3A
qrTT

e, el a1 GEAS H1 Th SAFAHR ho- o= B

m ORI AT T S S8 I m x n IS 1 SE HEd B
[a,],., TF 9 TR 2

[a,), ., T R ST 2

T m x n SHE TF T HE T, AR m=n Tl

A=Ta),., T T oo 2, 9 q,= 0,94 i =,

A=[a,],., T AR AR 2, A a,= 0,99 i#j,a,~k, (kTF TN ?),
W& = B

A=[a], A UF TEHF AE ¢, A% q,= 1@ i=;7N q,=0 =
i#j Bl

et 3= 3 (A fioa eege) & |eft eraed 3 B R
A=[a]=[b)=B AR () AT BHAA Fifc o & T (ii)  A=01 j o FoA
Hud WMl o fAaT g, =5, B

KA =Ka], = [Ka)],

_A=(-1A |

A-B=A+(1)B

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

A A=[a],  FAB=[h] WAB=C=[c,], .5 ¢, = a, b,
(i) A(BC)=(AB)C, (i) A(B+C)=AB+AC, (iii) (A+B)CZAC+BC
?Tf%:A=[aU]Ma1A'mAT=[aﬁ]n
() (A =A (i) (kA)Y =FkA’ (iii) (A+By=A’+B’ (iv) (AB)'=B'A’
g A'=AR @ A TH GafHA A8 2|

g A'=-A 2 @ ATH fouq gufia e 2

fopedt ot eTTegE ot Uk A iR U T wHfid el & AnThe o ®9
o frefuq fepan s @k 2

el W aRfsh diewand Frefafaa €

) R oR AC <C

(i) R, —> kR & C, — kC,

(i) R, > R+AR & C, — C,+kC,

Ifg Aden BR ol o7egg €, 39 YR fh AB=BA=1, 7l T8 Al gehH
e BT, fo8 A gR1 Frefud #xd ® 3R 27eg8 B %1 kT A 2l

1 A8 1 FhH A, A ST ik 7, ifgdia ghar 21
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