313211?3[

AT (Matrices)

*»*The essence of mathematics lies in its freedom — CANTOR <

3.1 gfiaat (Introduction)

o T fafay smaret § fegE oF WM k1 SEvIERAl TSl B g, MU ok
Faiifies giferet Wem § 9 Th ¢ o wief-w fafe @ qe § @ i
T TAR HE hl HTHT €% T WA B < &1 ash FHiwon & R # g B
o fau wfera qen wa fafesl o % & T & IROTEEEy e i Geheul
o1 ToehTa G211 Sl 1 oherel (aeh Wil o THeh™ o T[UNIhI i ehe e o
fore &t =1 v R S €, @ifig sTegel 1 SwEfT 36 wE § S st 71 o
Gohad qel Gihatsli 1 TAN AfRTG el oh U SoeRleh Siesiie JIml
(Electronic Spreadsheet Programmes) & feran St €, fi@ert i, sast: anfoeg aen
faam o fafe= &= & @@ 2, 99, soe (Budgeting), fosra sfgdvm (Sales
Projection), @RTd ershee (Cost Estimation), frdt T o aftomi =1 fagermor senfs
gqeh iR eFeh difaes Gfward S e (Magnification), S[91 (Rotation) @
forlt wHael g TedH (Reflection) =1 3TTe! g VI &7 § f&fua fohan s wehan
?1 @TegEl %1 YA TefEsi (Cryptography) W «ft @l B z@ Tl
e 1 YA T el TR @ @ g wEel q% diftd 2, eifug s wEm
STATRT, Srefome, enyfier HAifae qen stElfies geieq o off femen S 2

TG LA™ | STFE a1 3MHE oo (Matrix algebra) o sTeRed fagrdl 2
3TETA BT, BH &faehy AT

3.2 3rTg (Matrix)

M e & &0 I8 o1 =9 S =9ed € T o1 o ug 15 gReed €1 5 e
[15] &9 #, 39 Tl o WY Fd R Geohd €, foh [ | o A fafad @ wen o o
gfeasristl 1 e 21 319 A% g6 I e e € o Te1 o U 15 gRaeRtd qen 6
wom €, d 39 89 [15 6] WhR ¥, 38 THH o WY =¥ hY Fehd € Tk [ IR
1 g gfafte T o U i gRaskiel w1 9@, sefe fgd gfafte aen o 99 s
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w1 Fe <t §1 37 W Aifore fR W qen qen sHek & s wifsEn den fad o
UG 1 gRetet qen ol i fEfafEd geE i o w wEd €

qAT % I 15 gfeqertd e 6 e 2,
IS % I 10 gfqertd qen 2%eH €,
o o 13 gfeqertd e 5 el €,
319 T ¥H ORI ®9 § Frefaied geR § et w96 o
gftert et
el 15 6
HifSEn 10 2
A 13 5
=g frefafad &1 § =9 o 9 3
15 6 | uRel dfe
10 2 |+ qgd dfw
13 5 | <— dd gt
t t
TR T @
317
e wifsEr =
et 15 10 13
hctH 6 2 5
5 frefafed €1 9 =59 # 99 o
15 10 13 | «—ugett dfeq
6 2 5 | «— 3&d dfs
t t t

TE WH O WW e WE
B WehR W1 SHERl W YW W i Ufaftedl sut: T, hifsEn qun faee o
TG GRS w1 W@ Y FA ¢ IR fgda T i wfaftest wmaen: qen, wifsan qen
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o o T FHer ®1 WA Uohe HI 1 TH YRR, TE YHR HY HEl § g
uferd w1 wfafteal swawr: Tun, SifsEn qon fomE & g gismst w1 Ge ghe wId
| fodrar dfer a6t wfafteat swawr: T, wifsan qon faaee o I wofml i GE yehe
Tl €| STHH TR k1 HeIEl A1 YSIH i 3T Fhed &1 A= & 4 eH 378
1 Frefafad ywR @ oRefid w3
TR | STegE GEAe A1 el 1 Uk IR - 1 3 Gee a1 hol
1 e o a3l Jiareal wed

T8 i TH TS JUiATe & 9 (Capital) 31&R gR1 =95 i &1 el o o
33w Frefafad §:

1
5 5 2+1 3 _E - \ )
A=| 0 V5. B=[35 -1 2| c= A
5 COSX sSinx+2 tanx
3 6 J3 5 >

ST 3T A difas dEmd enege w1 dfeEl (Rows) R S @ eege o
w9 (Columns) el &1 38 WhR AW 3 Uferal qe 2 w9 € iR B 3 dferal qen
3 WY Wt C o 2 dferal 9 3 w9 2
3.2.1 amegE @ @ife (Order of a matrix)

m U=l a1 Nl A fRE e w1 mx nHife (order) T S AT hod
mx N e Fed € | 3Tqud el & Suar S0 o dd § A, Teh 3 x 2 317,
BT 3x 33e q1 C, TH 2 x 33 &1 ¥ 2@ € foh A § 3x2=63799
3R BN CH HUW: 9 91 6 Fgd &

=, fREt mx n 3Tege w1 T R - T g 8:

all aIZ al} alj b aln
ay Ay Uyyees Uy oo Ay,
a, a, a,--da a

agl A=[a],,,1<i<mi<j<nvel i, je N
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TH YR (ol Ul o SaFd a

a,.... a, &l

T g, (o iR S [ T H ST A st B 21w 3™ A H (i, )

Faga oft FE Thd 1 RE mx n g & EFEl |1 g@n mn e 2

=] e o 4,

1. =" fordl mx nife o Mg 1 yhe w3 o fog, Fohd A=[aq]
FH4

2. TH %had UH egel R faem w1, ek sfegd ardfas gend € st
Irfee Al 1 T80 F ol e €

TH UHh HHAA oF fRd 65 (x, y) il T T8 (9 31efal i) g Jehe &L

- a ¥ wafF jo =W % saEa, a,,

S A

mx

Thd €, o [ﬂ (3Ter@T [, y])H, Seeene, f§g P(0, 1), =g f&uor | P:[ﬂ Bl

[0 1] B} Wehe fohan ST Gevel B

e S TR 59 UohR B9 fepell o< Wash arerfa o wiel o1 Tk 3ege o &9
4 for@ wehd &1 ST % foIy weh WS ABCD R famR shifste, fomees witd shoer:
A(1,0),B (3,2),C(1,3),de D (-1, 2) €l

319, =qys ABCD T &9 | freifafed yr o frefud fFan s asha @

AB CD Al O
13 1 1 Bl 3 2

X a Y =
023 2,, Cl1 3
Dl-1 2

31 TRl 1 YR fhdl T9aa | feer Senfidia sfrepfaan o6 el &l F&fia &
& fou feran s wehan 2
MY 37d TH D I R for=m |

SaTetor 1A sl | 1 qen (11§ gew den dfeen wifal @ gafua fefataa gem
T foem wifSw:



qey wfge st
| 30 25
I 25 31
1 27 26

S Gol 1 Tk 3x 2 3 H fefua wifsw) died dfe iRk gor i ol
gfefte 1 gehe w272

Tl USH Gl 3% 2 3 o ®9 | FreAfafed yr o fefud fea s g 2t
30 25
A=l25 31
27 26
el fer oI TR w9 1 gfafe adi-11| sRaEn | afeen wrEiwdst & e
Tehe T 2l
SETET 2 A R o W 8 ofodd €, o THeR! W Fifedl F B Hehdl €7

&l B4 o ¢ T, 9 el emeqe 1 #ife mxne @ 98 nn e1eeE B €1 ST
8 STagEl ol TRl 3T=gg o |l W9 FIfedl I1d A o I 50 Wik GeAsH o
39 Tt HFd I T HA AR PEES § D
aa: qeft w9a wfvd T (1, 8), (8, 1), (4, 2), (2, 4) B

3TqUS H9G Hifedt 1x8,8x1,4%x2, 2% 4%

TEEI0T 3 Wk T 3 x 2 3T i &1 Fifwe, ek 1w qj:%|i—3j|§m
e Bl

ay ap
T Th 3% 2 I, GHMIG: 36 TR Bl 8: A 2y ay
83 8
1. _— .
7, a =21i-8j1,i=1,23%0 =12
1 1 5
—Z|1-31|=1 —Z|1-32]=2
CT 2| | ap 2| | >
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1 1 1
a2125|2—3.1|25 a22=§|2—32|=2
1 1 3
_2|3-31|=0 _Z|3-32|=2
8y 2| | 2y 2| | 5
1 °
2
1
aT: e e A= 2 2l
o 3
2

3.3 Mgl & WK (Types of Matrices)
79 o=k ¥ 'Y fafa= yaR & eregel i ufest &

0

(if)

(i)

W 3T (Column matrix)
Th IR, W ATeHE Fealdl €, A€ STH ool Ush & Bl 81 SIE0T oh

0
V3

faw A =| 1|, 4x 15 %1 0% w9 = & =00k T 9, A=[a], ., TF
1/2

mx 1%hife &1 9 =8 2
Yfer 3TaE (Row matrix)
Th e, Yl o8 el €, AE SUH oheel Ueh Ui el 2|

W&WB:[—% J5 2 3} , 1x4 e o1 T i Mg 81w

1x4

¥, B=[b],, T 1xnF 1 o M=F 2

T MHE (Square matrix)
T e T oferal 1 Ge Wl i Gen % U Bl §, U 9 aTege
FHEAM €| : Th mx n e, o A HeaMl €, a5 m=n 3R 4 Hife
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3 -1 0
. 3
‘n’maﬁmloﬁﬁaqosdélsmaUl%ﬁmA:E N2 1| w3 wife
4 3 -1

ST 81 STH w9 HA=[a]  TH mF F H AT 2

e et wf A = [4] T nFifew i e F, @ sEeE (dwEREED
a,,a,, .., a, H e A fawtl o saoa ed €|

1 -3 1
2 4 -1|2d@ A & fa=wel & o 1, 4, 6 B
3 5 6

3 afg A=

(iv) feerut amegg (Diagonal matrix)
T o PR B=[b],, faEf oTeE wewm €, Ak fawot % i e
=1 geft o Y B € a1, O e B=[b]  fawel eneR s
2,9t b, =0, v i #j 7

-1 0

I A =[4], B{o )

11 0 0O
]C{ 0 2 O}W:Hﬁﬁ'l,2ﬂ%3é¥
0O 0 3
et emee 2
(v) oTfasT oTredg (Scalar matrix)
s Tl egR, S SMTegE el €, AfK gHoh faehvl o ot THM B
2, e, wF o SR B=[b)] AW oR weam €, A
b,=0, Wi %]
b, =k ¥&i =) 5l kFE R 2
IR0,

A=[3], B:[_l 0} °

0O O
o _1° ©=l0 J3 0 | wEem
0 0 3
wife 1, 2 qe1 3 o MY e 2l
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(vi) dEHeh 3T (Identity matrix)
T o e, frwer faeul o |l eteEa 1 i € den O o= |t ered I
e €, T STE Feal €1 T vl W, v e A=[a)] | T T
oAk o=
W%’q&a”_{o RIS EY

TH, NHIfe & qoamh STE i | g F&fd i 21 9 Te § whife T g
2, d9 39 89 shad | § TS HW B

100
010

10
Wa?m[l][o J, 001

]W:aﬁﬁ 1, 21 3% TEHH S B

o fSe for afg k=121 al, T 31K 78, Toqush ST eidl €, T Ui
e A8 TIwead] U 319l 3ege Bl 2

(vii) I ATHE (Zero matrix)
T e, YA AIE AUAl R 3ogE el €, A g aft e I
F &

00 .
3IreTome, [0],[0 0],[8 g 8][0,0]11‘14%@3116@%@?@3@{63#

O N T&fa htd € gt shifedi, dd g1 o Bl &
3.3.1 amreggt @t @arar (Equality of matrices)
TR 2% P A=[a] T B = [b] ¥HF Fean €, AR
(i) o TuH Hifea & 2 e, qen
(i) AT I 3TEFE, B h A STaFd oh THM B, 31 i e | oF |l AN o6
foe &, = b, &
2 3 2 3 o 3 2 2 3
IR o o, [0 1]H9JT[O 1]@1‘—[@»41?{6%?@[0 1]39%[0 1]wm
g T El UdihIA® w9 W, AR I SMegg A QT B HHH €, A 9 39
A =B faad 2
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y] [-15 0
al=|2 6| @ x=-15y=0z=2a=.6,b=3,c=2
c 3 2

afg

O N X

X+3 z+4 2y-7 0 6 3y-2

saET 4| -6 a-1 0 |=|-6 -3 2c+2
b-3 -21 0 2b+4 -21 O

g d a b, c X ydu zo TF A HifeT

T i YA I8 UM ¥, TOfe Ter W Taud off 99 e 9 oaFal @i
o 6 W gd Frefefad afom g g 2:

x+3=0, z+4=6 2y—7=3y-2
a-1=-3, 0=2c+2 b-3=2b+4,
TR W FH W e U Bl ® R

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

2a+b a-2b B 4 -3
SEETS AR g 4 4ciad| 7|11 24

A QY AR HT TN HT URA R, WG TSl hl THM WA W EH U 2l
2

}%‘f?ﬁa,b,c,a?ﬂ d<F O G Hifera

2a+b=4 5c-d=11
a-2b=-3 4c+3d=24
T THIHN F WA w3 Wa=1,b=2,c=3dud =49« Bl 2l
| worerett 3.1 |
2 5 19 _7
1. s=E A=|3H -2 g 12 |, % fau 9@ *ifaw:
3 1 -5 17
(i) 38 & Fife (i) stEFal wt HEemn

(ili) ST @y, @y, Ay By A
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2. A forell oToge ® 24 steFd B @ T Ta wifedt @ &7 A 39 13 s
gt wifedr = B2

3. A ferelt oregE | 18 or9@d § ql sEeh! W9a wifed @ €7 9K 3 5 st
B d = e

4. TH 2x 2P A=[a] I T Fifa fawes seee Frefafad v 9 wew 8
(i+j)? b (i +2j)?
> (i) & _J (i) & = >
5. Wk 3x 4 IS8 1 T HiTSC figeh aree Fefoiad Jer @ W 2 2:

(i) a=

0 %=§I—3i+jl (i) @ =2i- ]
6. frefafed aftetol o x, y den zoh WF A HifeT:

| {4 3}_{3/ z} x+y 27 [6 A
Olx 57|15 © [5+z xy} {5 8}(”') |-

Y+2

2a-b 3c+d] [0 13

8. A=[a],,, T o s=E 2 AR
(A) m<n (B) m>n (C) m=n (D) ¥ ¥ K T

9. xdAy e YSd fopd AHN & fou ereEl & fefefaa g gum €2

3X+7 5 0 y-2
y+1 2-3x|’'|8 4

a-b 2a+c}_{—l 5

7.111#13?@1{ }@a,b,cﬂ%da?tlﬁﬂﬁaﬁﬁml

(A) x=%1 , y=7 (B) T TN H9a T ©
-2 -1 -2
€ y=7 ., X=7% (D) X=— . y=—
10. 3x3m¢@wﬁwmﬁmmwmmom%¢
(A) 27 (B) 18 (©) 81 (D) 512

34 341&‘:@ T GiwATT (Operations on Matrices)
79 ITTe% H Y SRl W e Fiehareh il T&d H31 S9 Tegel &1 A, fhddt smege
1 T A TON, ARl ol HAhe ql Tom:
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3.4.1 arreggt @1 AT (Addition of matrices)

M ST o ®If 1 TM A 991 ¥H B W 1 hiegdl €1 Toieh el | eigeh
d ASfRAl o faw, @ o I, I f9=-T9=1 7o oM, % 1, 2 q°O1 3 oF o°d
e i i e

A T e B W et
agH  AgtRAl SECTR e
1| 8o 60 1| 90 50
2| 75 65 2| 70 55
3] 90 85 30 75 75

T witee for HIfamn Iois god 9 § 991 a1el ©d o Sl i i G S
&l €1 316 Pl ST T THW B:
e 7 1: @Sl o ferw (80 + 90), @efwal & ferw (60 + 50)

g ot 2 Al o forw (75 + 70), @rsfehai o faw (65 + 55)
Ted o 3 : @S ok AT (90 + 75), weferai o few (85 + 75)

80+90 60+ 50
e o ®U H 3 TH YRR Yohe H Hd € | 75470  65+55

90+ 75 85+75

Ig A1 TE, TG < TSI H1 ANTRSA ¢ TH A 2 R < SRl T AR,
TS STl o HITd 3Tl Wi Siigd W U e dlell 3egg eldl 81 38 SAfafis, I
o foTu IHI STe@l ! §HE Fife 1 A1 =MfeUl

by b, b
[P By Dy

&, 9 43

suu'ch‘r{,trﬁ;'A:[
8y dyp Ay

}EZXC&W%HWB: }QEF

a +hy, a,+b, az+h; | .

3T 2% 3 T dAEmA+B= BRI IR e B
N |:a21+b21 Ay +h, ayn+by|

S ¥4 Y, 7 A R A =[a] 9 B=[b] q FHH Fife, mx nard #ege
g AT B SRl 1 AmHRE, SeE C=[c),,,, S WRefE g g, e

c,=a +b,i T j % |t Fra A F TR FA L
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2 51
mmeaA:fﬁ 1_1am5_{ 1}%ﬁA+Bam$ﬁm
2 3 0 3E

gl Fifer AT BHIH HifE 2 x 3T 3Tee €, SafeTy Aden B w1 anT gt
2, 3

{2+J§ 1445 1-1
A+B= -

B 0 6 E}mmm%l

{2+J§ 1445 0
2

2-2 3+3 0+E
2

1. B 39 9 R 9 34 € T 9% Aqel B AN whife a1l ege Rl © al

A + B wReafm 78 &1 sarened Az{z 3},3{1 4 3},?ﬁA+BWﬁﬂT&m

10 101
T 7
2. 0 @A T o TRl 1 I, GHH Fife Ot SegE & =g fenurd
oo 1 Teh ISR 2

34.2 UH Mg &1 T 3ifeyr ¥ o= (Multiplication of a matrix by a scalar)
37 T ST fom wifem 4 A W ferd et o @t goar ot o Seae i S AT

fean & (T 3.4.1)
A R ferd et § Sared &t wen 19 Ky e o faaerd 7 2

~ o

SEED GEICR

1 80 60
21 75 65
31 90 8 |

A R feord Tt | sefed T (aEel gF) wen frefafed R 2
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1280 2 60
22 75 2 65
329 28

160 120
150 130 | 9K ¥ F1&fud =% T&d 31 89 @4 © & I8
180 170

TY g ¥4 H,

T ML Teed e ok Yok 3T i 2 UM HH R W Bl 2

s &9 H BH, fohdll aTrege o Tk fwr 9 oF i, frAfafead ger 9 gitfia
FW T AR A=[a],, TF T ¢ Ao kTF 0 & d kAT To1 oo & fo
A Y% 1aFd w1 AR kT oM Hh I A S 2

TR e W, KA =k[a], = [k@)] ., A KA T (i, )dT S, i b
% B H WA % A, ka, B 2

3 1 15
ST o forg, afs A= |5 7 -3 g4
L 0 5
3 115/ [9 3 45
3A=3[/6 7 -3|=|3/5 21 -9
2 0 5] {6 0 15}

3TTE T BT 3SR (Negative of amatrix) fFel 3ege A w1 R0 3T=g8 —A
T frefid gl 21 g9 —A 1 —A = (—1) A gRI IRefod i 2|

W@ﬂﬁ,mvﬁmﬁA{i ﬂ,aﬁ-AﬁwﬁF@awﬁW%ﬁm%
~ a3 1] [8 1
_A_(_I)A_(l)[—S x}_{S —x}

3Tl &1 AW (Difference of matrices) afg A = [a], 721 B =[b,] T ife
mx nae < S € W T FR A-B, TF = D=[d ]| el i 9901 | & T
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A % fT d, =a —b, 7, 5 9RefE B 81 g v §, D=A-B=A+(-1)B,
HUG A8 AT e — B 1 |
123 313

SaTETuT 7 A% A , 5 4 TTB 102%#[2A—Bamﬁfm|
Tl ¥9 U €
A gopl 23 3 13
231 102

2 4 6 -3 1 -3
:{4 6 2}[ 10 —2}
2-3 4+1 6-3 -1 5 3
= {4+1 6+0 2—2}{ 5 6 0}
3.4.3 3TegEl @& T o UTeH  (Properties of matrix addition)
el o AN i Hiwan frefafaa qoemt (Fremf) w1 Gge w2
() swu-fafma frem (Commutative Law) A< A = [a], B = [b] ¥M hife
mx n, ol =8 €, al A +B =B +A &
& A+B=[a] +[b]=[a +b]
=[b, +a] (Femst =1 A FH-fafw 2)
=(b] +[a)) =B +A
(i) wrgerd fram (Associative Law) ¥HM @ife mx n aret fm=l ot 99 erez@!
A=[a],B=[b],C=[c] felt (A+B)+C=A+(B+C)
a9 (A+B)+C=(a] +[b]) +I[c]
=[a, +b] +[c] =[(a +b) +c]
=[a, + (b, + c))] (i ?)
=[a] + (b, +c)l =[a] + (Ib] +[c]) =A + (B +C)

(iii) = % qe@UeR kT ITfEe (Existence of additive identity) oM <fifsw fob
A=[a]TF mxnA=E & AOTH Mx NI A €, @ A+O=O+A=A
BT TS IS H, MRl o AN GikA w1 deqush I SegE O R

(iv) amT o ufaei a1 1Ra (The existence of additive inverse) A wifey
5 A=[a], . TF oo 8, @ % o oo ~A=[-a] 79 56K & §
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F A+ (-A)=(=A) +A= 0, 30T e —A, 3TFE A &1 I & 3T
T ST 3Tean 0T 3R 2

3.4.4 T 3MTgg & 3791 U & urerH  (Properties of scalar multiplication of
a matrix)

afz A=[a] 7 B=[b]| ¥9H I mxn, a0t ST € R k7w | e €, @
() k(A +B) =k A + kB, (i) (k+HDA=KA+I1A
s@, A=[a] . .B=[b] W ke | sifew &, @
() k(A+B)=k(a]+I[b])
=kl[a, +b]=[k(a +b) =[ka)+ (kb))
=[ka] +[kb]=k[a] +k[b] = kA +kB
(i) (k+1)A =(k+I)[a]
=[k+hal=[kal+[la]l=k[a]+I[a] =kA+I1A.

8 0 2 2
saErgafc A 4 2 ,B 4 2 qm 2A +3X =5B @ B a@ gy X
3 6 5 1
M ST
el fGm? 2A+3X=5B
70 2A +3X —2A =5B —2A
i 2A —2A +3X =5B - 2A (118 am wu-fafea )
70 O+3X =5B—2A (- 2A, 38 2A 1 A Hidadd 2)
B 3X =5B —2A (O, TN T TEHF )
1
0 X =3 (5B~2A)

2 2 8 0 1 10 -10 -16 O
a1 X=%5 4 2 |-2|4 -2 =3 20 10 |[+| -8 4
51 3 6 -25 5 -6 -12
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—10]

10-16 —-10+0 ~6 10 13;
Y208 1004|212 14|=] 4 ¥
3| 5.6 512 | 3|.31 -7 3
T I -81 7
3 3|

IEETOT 9 X 1 Y, T hifew, afg X+Y={5 2}?{941 x—\({3 6}%

09 0 -1
o 5 6
T T8l W (X+Y)+(X=Y)= 09 o0 1
_[8 8 /8 8
aq (X+X)+(Y—Y)—{0 8}:>2X_{0 8}
_1[8 8} {4 4}
el X== -
2|0 8| |0 4
[5 2] [3 6
g & (x+Y)—(X—Y)—{O 9}{0 _}
5-3 2-6 2 4
el (X—X)+(Y+Y):{O 9+J:>2Y 0 10
- Y, _ 12 -4] [1 -2
_E{o 10}[0 5}

saTEvor 10 frefafed adtetor § xqen y o Al 1 A it

2x5 3 4 7 6
7y 3 1 2 |15 14

T e 2

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

- 2X+3=7 qa 2y —4=14 (F?)
a 2Xx=7-3 e 2y =18
= x=2 o y=2

2 2
370 X=2 qer y=9

SETET0T 11 fham mfRem 3R = fie shad €9 9R & =ee S ST,
THA T T3V T Gt F F| ARG gRI, AR o TR W |, T YER ok
wraet &1 Tt (vudi §) @i, Fefafad A o B eegel d o fhan e €
fader Ore +t fawt (Rs #)
T A EE
Al [ 10,000 20,000 30,000} R IEE
50,000 30,000 10,000 | TE=ROT fw

SFR | H1 fashl (Rs H)
HAT e re: < B K2

A_B:[ 5000 10,000 24,000]\mmﬁ

30,000 20,000 0 | TR o

() T O™ *T Y% YRR oF dad i fHder qe SRR &1 |imfea fast
ECdIEL

(i) TodaR T oTUan SToRER | g3 faoh! o HHl @ FifsQl

(i) afx S T 1 a1 Tkl | 2% oo figerar @, 1 o1 ® 9 K
Tad i foahl W gd4F fwa &t e oen oy Ia sifsa)

'
() J&% fhEM F T&F YR oF A6 hi HdeR T STHRE | IAdh THR o6
<ol w1 et A= @ T R
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ElRseenil A EET)

15,000 30,000 36,000 \CIER
A+B= ,

70,000 40,000 20,000 Te=u fae

(i) fodeR @1 sden eeqeR ¥ 8 fawl § & = G W R,

ISt A GEL
A | S000 10,000 24,000 | T
30,000 20,000 0 Teerv fee

i) BF 2% = —-xB=0.02xB
100

AT A =
=0_02[ 5000 10,000 6000 }Wﬁﬁw
20,000 10,000 10,000 | T e
A I T3
:[ 100 200 120 }WW
400 200 200 | TEeRwl fuw

3: TR 918 |, THRYH, Ui YR o6 dmed i fash! T %I Rs100,
RsS200, 91 Rs 120 o9 W &h3dl & 3R TeRA 168, Y& YehR o =l i ekl
T HAI: Rs400, Rs200 G Rs200 w fefd wvtar 21

345 3freggl @7 U (Multiplication of matrices)
A ST o i e 7w < fs &)1 i 2 et qen 5 e i qEeh TiE =edt
&, 1 for <19 1 8 hot™ qe 10 He™! Hi T&ih! i SEYIHA €| 9 JHI Teh GhH
W (HEA) TG b foay W ¥, W et ¥R @
HEH - Y% RsS5, el & J&H - Y&H RsS50 2l
3T I H 9 YIS HI fhadl oORT @d & S Teadn, W&
Rs(5x2+50x5) 312, Rs260 ! SE¥dshdl €, Sieifeh < &1 Rs (8 x 5+ 50 x 10)
1iq Rs540 1 TRl €1 1 SUGa ol i Tege Frew § ffafad ver 9 wehe
Eh“{ﬂ%'_&%:
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JMAIIRAT yfad = W (FUE 0) SMATeh &ARTYT (FUat | )

2 5 5 5x2+5x50] [260
8 10 50 8x5+10x50| |540
A ST o S g fRE o S R 96 #H R 9e frefafad ger €

FHAH - YAE Rs4, FEH I JEIF - FIH Rs40

31, W q1 W g WK T oh fAq 3Temaeh ¥ el Rs(4 x 2+ 40 % 5)
=Rs208 M Rs (8 x 4 + 10 x 40) = Rs 432 #|

T ST gel @ fEfeied @ § Frefia s ged €
SAIIHAT yfa = W (FUAE W) MY FAIT (Tl | )

2 5 4 4x2+40x5 | | 208
8 10 40 8x4 +10x40| |432
39, ITYH I XS H U G I T W MR Fedw g fefated

YR W Yhe L Ghd o

ATTYhHAT yfd = W (FUE o) MY FATYT (FUAl | )

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

540 432

ST ool SRl o UM T T 3T 1 B @ © f SogE AT B
T % e, A I o e B R 4 e < e 2 e 7 e
TUA%A $TE (Product matrix) o6 STe@@l i UT i o o, T0 Al dfoaal qen
B oh Tl i ook, 31e@dl % HAMER (Element-wise) T i & IR qaI9dd 39
Ul T ANTH T Hd €| ST ®9 W, B9 SRl o U whi Fefeiad ae
Y R o

T TRl AT B 1 UG IR B €, A% AW Wi ki wen, BH dfaat
F Fen % FAA e 2| 7H A 5 A=[a] T mxnFfe AR ¢ SR
B=[b,] % nx pFIfe F A= 8 T4 A=l ATl B H [ITHA TF mx pHie
%1 38 C M1 €1 3ege C oA (i, )3l 31ed ¢, Wt hed o fore g9 Ay i off dfer
3R Bk kdf Wl oid & R fh 7ok 3fergall i HAMER oM Hid &1 a&=d 34
Gft TUEEE! 1 ATES TG FL o &1 T vl H Af,

{260 208}




agE 8l

A=[a],..B=[b], & d A%l i 9 [a,a,..a] 70 B & kal ==
by
By n
: %’Wcik_ a,b,+a,b,+ab,+.. +ahb,= jzzla”bjk
B
s C=[c],,, AT B H TAFA 2l
1 -1 2 2
Wﬁam,wﬁ:c{ - }asm D=|-1 1| 2@
0 34
5 -4
1 12 2
A% CD TRt de1 CD 0 a4 L1 Tk 2 x 2 378 ¢ et
5 4

Y% gfafie C&t forelt dfea &t wfaftedl &1 Do forelt w9 &1 9a gfafea o
TGS o TR oh SXER Bl 81 39 SIEl § 98 Rl ufeher et €,

goH Gfed 1 -1

2| [ 2 7_[1)(2)+(1)<1)+(2>(5> ‘]
aqr g -1 1=
wWyeh eeme [0 3 4] 5 -4 ? ?
wEdE [ o [ 2 T 13 @) +24
G 1a 2] [ 2 1{ (1) () + D () +2 (4)
wWaheEd [0 3 4] LS5 -4 |7 ?
wid [ o] [ 2 7] [13 2]
qqT 9gH =1l 11=
Wy dHemma [0 3 4] L5 —-4] [0@+3C=DH+4(5) ?
el dfed _1 1 2_ [ 2 71 [13 2]
qe g -1 1|=
Wy s emma |0 3 4] LS5 —4] [17 0(M+3(D)+4(-4)

13 -2
37d: CD =

17 -13
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6 9 2 6 0
IEEWOT 129 A 236%8 SN 2 @ AB 1 ®ifsu)

TR A T 2% & S 3e B 1 Ufekal oh §@H €1 eraud AB uRefia 21 ot
_ 6(2) 9(7) 6(6) 99) 6(0) 9B
C 22 A7) 26) 39 2(0) 3©®)

_[12+63 36+81 0+72| [75 117 72
| 4421 12+27 0+24| |25 39 24

| frouit | afz AB Wit & a 4% emeRas et & i BA ot uftnfom @11 svde

IR | AB IR € g BA IRt &t © Fiifer BH 3% € Saifeh A W sherel

2 HferaEt (3 dferal ) §) Ak AT B wE: mx nden k x | wifedl o SegE

& df AB @ BASH! €t uftenfid € afe iR et afg n=k @o | = men fasim

gg,wﬁmaﬁ? B i € wuH whife & ot etegg €, df AB @ BA Sl aRefia
|

TR oF IO i 3TgRA-Tafm=ar (Non-Commutativity of multiplication of matrices)

79 W Teh 3SelUl oh g1 @7 foh, afg AB den BA gRenfia ot =, @ 98 favae
T © 5 AB=BA=I

23
1 2 3
IFTEIOT 139 A 4 2 R B 45 a4 ABAaBA T ifsu) gumize fw
21

AB # BA

7ol Hifer fF ATH 2x 3378 € 31k BTH 3% 2 378 ¢, SAfT AB A BA It
& gl & den v 2 x 29 3 x 3, HifeAl o e €| e Hifey fom

12 3 23 2-8+6 3-10+3 0 -4
AB = 45 = =
4 2 5

-8+8+10 -12+10+5| |10 3
21
23 212 4 6 6 15 -10 2 21
1 23
R BA= 45 4 20 8 10 12 25 =|-16 2 37
21 2 4 4 2 6 5 -2 -2 1

Tt AB # BA.
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ST ST W AB @ BA fa=i-fir= sifea o aege ® @R safee AB = BA
21T HIE UH W= Fehal € T 4fc AB e BA SHI THM wife & eid al §waa: o
FOE i fohg W oft T 21 F8l B0 w39 98 fKueH & fau 2 ® € f A
AB T BA THM Hife & & d ft I8 stewaes A8 2 Tk o 99E el

IIEIT 14R A= 10 qen B:{O 1}%#[ ABz{O 1}
10 10

0 1
0 1
3R BA= | 2| Tredar AB = BA ®I

1d: SegE O HH-Tafme & g B

| Tewroft | soet areqd e 7 ? foF Aden B stregel o 9 weft g & fo, foFee
ferw AB e BA gRerfia €, AB = BA 2SS0l o fag

10 3 0 3 0
qﬁAz[o 2}’ Bz[o 4]?'}AB:BA{0 8}

e S for TaM ife o foshol streggl 1 om Ha-fafmwa e 2|
T I ATHET o UM o ®4 | I 3TE: (Zero matrix asthe product

of two non-zero matrices)
e o ® fh < ardfosh gemsti aqenb e fog, af€ ab=0% @ = @ a=0 3fen

b= 0% &1 fohq el o fou =re erfemdd: Tca T il 21 59 o1 %1 &H Teh ST
B 3@

mww&:A:[g ﬂwB:B g} 2 4 AB &I 9 T FIfST

I
0 2/lo o] |ooO

37 I 1 AR 1 UHES TH A SR © d A T 2 6 S 9 Th
M AfTERd: I T8 2l
3.4.6 3Tl & U o TUTEH (Properties of multiplication of matrices)
el & O o Ul b1 BH A fa SRl syt U Soole 9 @ R
1. wrEed fram: fm ot di9 segel A, Bdar C& fag

(AB) C=A (BC), 5i@ it Tiehio o 1 a1 uRkenfod g €
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2. Toaavor fram : =T ot 99 @l A, Bden C o fag
(i) A(B+C)=AB +AC
(i) (A+B) C=AC +BC, & i ®Hiehur o <Ml v qReifia e 2|

3. U ok AeEHe o TR : T o e A S faT 99M #ife & T 3%
| 1 A 39 TER B 7, 7R IA=AI=A

319 TH IR ok G SUG TUIEHT T HATH HT|

1 1 1 13
123 4
sEErl6a A 2 0 3 ,B 02 g C )0 21FﬁA(BC)
3 1 2 14

M (AB)C 7 ifSy @iX fs@ezy f& (AB)C = A(BC) 21

11 1 13 101324 21
T W@ AB= 2 0 3 02 2036012 118
3 1 2 14 302928 115
2 1 22 40 62 81
123 4
MB)(©= 118 . 13 20 33 418
115 13 20 33 415
(4 4 4 7
_|35 2 -39 22
31 2 27 11
(13 146 2+0 3-6 -4+3
1 2 3-4
S BC=| 02 =| 0+4 0+0 0-4 0+2
2 0-2 1
14 ~1+8 —2+0 -3-8 4+4
7 2 -3 -1
_|4 0-4 2
7 2 -11 8
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11 1 72 3 1
KEGIeCH ABC)= 2 0 3 40 4 2
31 2 7 2 11 8
7 47 202 3411 128
=14 021 4 06 6 0333 20 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 7 011 2
SaEr 179 A=|-6 0 8|,B=|1 0 2|,C=|-2
7 -8 0 120 3

d AC, BC @ (A + B)C &1 URehad sifewl I8 +ft weafuq e foh
(A+B)C=AC+BC

0O 7 8
etdA+B 5 0 10
8 6 0

0O 7 8 2 0-14+24 10
3qaud, (A+B)C=|-5 0 10| |-2 |=|-10+0+30 |=|20
8 -6 0 3 16+12+0 28

0 6 7 2 0 12 21 9
Toh Afafem AC= 6 0 8 2 12 0 24 12
7 8 0 3 14 16 O 30
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01 1][27 [0-2+3] [1
. Bc=|1 0 2||-2|=|2+0+6|=|8
1 2 0][3] [2-4+0] |-2
9 17 [10
zafa AC+BC=|12|+| 8 |=| 20
30| |-2] |28
T (A +B)C=AC+BC
1 2 3
sarr18afg A=3 -2 1| 2 d <uifsu fo A®—23A—401=0
4 2 1
1 2 3|[t 2 3] [19 4 8
T e WMa ® fF A2=AA=3 -2 1|3 -2 1|=/1 12 8
4 2 1|4 2 1| |14 6 15

2 319 4 8 63 46 69
Bl A*=AA*= 3 2 1 1 12 8 69 6 23

=

4 2 1 14 6 15 92 46 63
63 46 69 1 2 3 1 00
39 A3—23A-40l= 69 6 23 -233 2 1-400 10
92 46 63 4 2 1 0 01
63 46 69 23 46 69 40 O 0
= 69 6 23 69 46 23 0 40 O
92 46 63 92 46 23 0 0 40
63 23 40 46 46 0 69 69 O 00O
= 69 69 O 6 46 40 23 23 0 =0 0 0|=0O
92 92 0 46 46 0 63 23 40 0 0O
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FETET0T 19 fopdll T @1 9@ o <A T ToiHiaeh g1 3 379+ SEEaR o YR
3q T S HUh HH i 3oh W TJAlGd fohdll YER 3q a4 fafel g waeh Tenfyq
e fAfeerd gam 3 7 efi®F grRY, SR-¥RX SR qon vt fIaeor grIl g Haeh
o (Y §) 9 oremE A H o R,

gfd Hueh g
B 40 TA®HE g
A= 100 TR SThT
50 EEIRR

X qAY = WU H, Y&F ThR o GOeh! 1 HEA IR

Eigica| AR TE g

1000 500 5000 X i g 3 X wen Y wEd ® TsHifaR < 5 oA
3000 1000 10,000 Y

T el YR 1 Hifer

T FE W
_ [ 40,000+ 50,000 + 250,000 |- X
~ 120,000 +100,000 +500,000 |—> Y
_ [340,000] - X
" | 720,000

d: T g S YW | o1 1 T el RINT HAL: 340,000 TH & 720,000
Y9 e1effd Rs 3400 @€l Rs7200 €l

| woTeeRt 3.2 |

—Y

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

1. maﬁﬁqu{z 4},3{1 3},&{‘2 5},?ﬁﬁ1=r%rﬁ§aamaﬁﬁm:
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2. frfafed =1 aftswfeaa wifsu:

0 a b L b (i) a2+b? b2+c? . 2ab  2bc
[ ii
-b a b a a’+c? a’+b?| |-2ac —2ab
1 4 6 12 7 6 _
: 2 : 2
iy 8 5 16 8 05 () cos’x sin?x ML cos? x
o8 5 3 24 |sin®x cos’x| |cos®x sin®x

3. f=ffa Hwa 9fiewfeaa sifaa:

~[a bl]la -b __;234 1211 2 3
Ol allb a] @ 3[ @, 500 31
I g [21
o |3 4 5/[0 2 4 N
v \%
-1 21
4 5 6/|3 0 5 -11
4 2 -3
. [3-13
(vi) 1 0.
-1 0 2
- 3 1
1 2 3 3 1 2 4 1 2
4. 9Kk A5 0 2,B 4 2 5 dC 0 3 2, d (A+B)den
1 1 1 2 0 3 1 2 3

(B —C) ufterferd shifsra) e € denfuq swifsie ff A+ (B-C)=(A+B)-C.

24,5 23

3 3 5 5

1 2 4 1 2 4
5. A = = — @B = = —  q 3A-5B9iehfad sifeml
i 3 3 3 5 5 5 3A-5

T, 2 762

3 3 5 5 5



cosO sSno sin@ -—cosoO
6. WA HifaT, cose[ }+sin6[ }

—-sin® cosH cos0O sin®

7. XA Y A wifeg g

: 7 0
(i) X+Y qqr X =Y
2 5
2 3
(i) 2X +3Y qar 33X 2Y
4 0

8. XHWYWWWY:F 2} a&mZX+Y:{1 O}

1 4 3 2
1 3] [y 0] [5 6
. Fifse afg 2 =

10. USd HHIHIU H X, Y, Z g tF U g Hifew afg

X z 1 -1 35
2 +3 =3

L’ t} {0 2} {4 6}
2 -1

11. afg x }y{l

A }Eﬂ%aﬁxaw yoh OF F1G Hife

89

12. ?Ir?;’3_x y}_[ X 6\/\/}{24 X+y}%?ﬁx,y,zﬁ9ﬂ W HHEl Rl A

'z w| |-1 2 +w 3

Hifsu|
cosx -sinx O

13. 4 F(x)=|sinx cosx O
0 0 1

g q fag ST & F(X) F(y) = F(x +Y)

14. <uiEw f

o[t 22 342 3



15.

16.

17.

18.

19.

20.

1 2 1 1 0] [-1 1 o1 2 3
(|i)010 0 -1 1|2/ 0-1 1|l0 1 0
11 0|2 3 4 3 4{|1 1 0
2 0 1
I A=|2 1 3|2 @ A2—5A +6l, % HF F@ ST
1-1 0

10 2
zrFq'A—[o 2 1}%&@3@%@% A3 —BA2+T7A+21=0
2 0 3

3 2 10 .
Iz A . 26941|=01®A2=kA—2|%’ra‘fk3mW|

0 —tanE
g A = 2| qo | Fifz 2 F UF GoUHF S T A g FC
tanE 0
2
o L +A=(-A) |:CF)SOL —Slnoc}
Sna COoso

ot SATIR o o U 30,000 T T W B TG - wehR o e
o e e €1 99 s W 5% aifties qen f5did o W 7% oifties st g
B B SR UM o WA g gg fAwifa i R 30,000 w9l % I I
T YHR ok aiel B Faw w3 & fou fmg g 9 fS98 =R 99 %1 o $d
rfieh =

(a) Rs1800 &l  (b) Rs2000 &I

el ToheT 1 TEahi i gRM § 10 o1 @EA fom, 8 <ot difass famm qen
10 Tl S1fSIE Y Q&deh 21 37 G&iohl 1 fosha Ted %ul: Rs80, Rs60 defl
Rs40 U q&ish 21 SM1ege Smford o 94RT gRI A ke fo geft q&aehl i
9 ¥ IHE B Fo ha IRy g

M efifee o X, Y, Z, Wdem PSERT: 2xn,3xk, 2xp, nx 3T px k, Hifeai
% e B e fRu weA "em 21 9o 22 ® wE SW gfu




agE o1
21. PY +WY o gRefad 81 o fow n, kden p ™ =1 gfaay gm?

(A) k=3,p=n (B) k®=s & ,p=2
(C) p==3 ¥, k=3 (D) k=2,p=3
22. A n=p, @ M 7X —5Z F1 Hfe B
(A) px2 (B) 2xn (C) nx3 (D) pxn

3.5. 3Tegg a1 uft@d (Transpose of a Matrix)

79 =% | e fordll ooge o diad qen oo faviy YR o oegel, 9 Efha
3R (Symmetric Matrix) e faww wmfia emegg (Skew Symmetric Matrix) &
TR S

afterar 3 Af% A=[a] TF mx nFHife 1 T & AT AR qo WA B RER
fafm= (Interchange) % ¥ I BF aTell 3TE A &7 9Rad (Transpose) Hgardl
2 3T A ited 1 A (1 AT) 9§ Frefud #ed 81 g wissl o, 9fg

A=[a],. . & A’ =[a]  BW SEEwnE, A

3J30

a
ﬁA51_1 Bl

3
A= V3
0 5 2 3

U"||—\|—\0'1

3 2

Mgl & URad oF e (Properties of transpose of matrices)
319 & fonelt 3Tegg o URad st o fefafaa qoremi ot fomn squfa fRu = &

&1 TTh1 T SUGSR S gRI el S Tehal €1 S hife o fehedl oeEl

Aden B fau

i (A=A (i) (kA) = kA’ (a‘a‘Tkﬁé TR %I)
(i) (A+BY=A"+B V) (AB) =B A’
IEELOT 20 IR A j f (2) qem B 12 21 j a feafafaa 1 wenfud
EAISLS
0 (A=A (i) (A+B)y=A"+B

(iii) (kB) = kB’, /&l k hlE 3T=R 2|



(if)

(ii)

3 4
4 0 > 0
(AY =A
2 -1 2
A:3\/§2,B:
42 0 1 24
5 .
(A+BY=|{3-1 4
4 4
3 4
A= V32 ,B
20
5 5

A"+B =|3-14

4 4

(A+B)Y =A"+PB’

kB:k{

(kB) = |-k 2k |=k

2 -1 2]
1 2 4]
2k k

2k 4k

(kB)’ = kB’

2 :»(A’)'{?’ V3 Z}A
4 2

:>A+B=5*/§_14
5 4 4

21

12

2 4

[k -k 2k

|k 2k 4k

21

-1 2|=kB'

24
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2
SEEIT 21AC A 4 B 1 3 6 © d WAy sifsy (AB)Y = B’A’ R
5
&l T8l
-2
A=| 4|.B=[1 3 6]
5
2 -2 -6 12
zgfaT AB= 4 13 6 =4 12 -24
5 5 15 -30
2 4 5
1 (ABy = 6 12 15
12 24 30
1
el A'=[245,8 3
6
1 2 4 5
gfaT BA’= 3 2 4 5 6 12 15 (AB)
6 12 24 30

Tl (AB)Y = B’A’

3.6 T ur fauw wwfua Mg (Symmetric and Skew Symmetric
M atrices)

TR AT AT A = [a] TG FEA § AR A’ =A Fd i F) F W FE
ol % fore [a] =[a] =

3 2 3
3T ok AT, A=| 2 -15 -1 | T% HfEG g ¥, Fifk A=A
3 -1 1
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a5 U o S A = [a)] v HAMTT STEgE FwEAT €, ARA = — A, 39
| T j o B H9d WAl o flt a = —a @ o9, A Wi =W, @ a, =—a FW
3d: 2a,=0a, = 0FHE i = ferl

T 21 9% gem o ol fawm wmfia sy o faerol o |+t e/e@@ ¥ B

0 e f
HESUEE I B_{e 0 g]@ﬁwwﬁqﬁaﬂa@%,mB';B%u
-f -g O

319, g0 wmfya den fawn smfd el o e U &l fag w3

HT | ardfae TeEE] aret fhdt av o Ah fau A+ A’ T HHfHd TR el
A—A’ T T wafid arefe e 2|
ST A i f6 B=A +A’ dd

B = (A+A
= A’ + (A) (FfF (A + B) = (A" + B)
= A’ +A (Hifs (A7) = A)
= A+A’ (FfHA+B=B+A)
=B
Tafer B= A+A’ T Hufid ge 2|
19 7 aitag foh C=A-A
C'=A-A)Y=A"=-AY (F?
= A -A (F
=—-(A-A)=-C
37d: C= A-A’T% fawm gafa omege 2

uH 2 fReht ot ofrege &l Uk Wi qen T fowd 9ufaa eTefRl o arwd % w9
¥ o o ST Gehe 2

Suufa O <fife fF AT o etegg B oW fora gand € R

1 1
A=Z(A+A)+= (A=A’
2( ) 2( )
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TE 1 N BH 6 € TR (A +A’) T i eqg qen (A —A’) T favm gEfi
e B Hifh fohelt off aege Ak fou (KA = KA g 81 3o T foereran @ fon

%(A+A')wfqaaﬂa{gaw %(A—A')Wwﬁwaﬂa@%l 31a: Torelt ol oT/=e i
s G 9o Tk faue gefid el o ANTed o &9 H oead A S Tkl 2

2 2 4
SEEUT22 e B 1 3 4 & TH 9UHA g a1 Tk fawd wufHq
1 2 3
M o ANTHA o €Y H FH Hiaq
2 1 1
Td WB' = 2 3 2
4 4 3
1 1 4 3 3 3
oA wfer R P=2(B+B) 5 3 6 2 =5 3 1%
32 6 |4
— 1 -3
|2 l
5, =3 3
2 2
_ -3 _
a1 P=|—= 3 1|=P
2
_—3 1 -3
L 2 J
1
3 P:E(B+B’)wwﬁaaﬂ€a§%l
o -1 =5
1 07 °
W%ﬁﬂﬁ?ﬁ'ﬁﬂl Q= E(B—B')ZE 1 0 6|= E 0 3 %I
5 6 0 5
— -3 0
L2 J
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o 1 3
2 3
|
_—5 3 0
L 2 ]
s Q=%(B—B’)@ﬁlﬂ'ﬁrwﬁﬁ3ﬂa{6’%l
s 38 3 45 1.5
, 2 2 ) 2 2 5 4
3 P+Q ~ 3 1 > 0 3 1 3 4 B
3 5 1 2 3
= 1 3 =2 3 o0
2 2

37 oTE B & THHG gg qoM U faud 9HfHa g o AMThd oh €9 |
EESRERIREI

| woarett 3.3 |
1. fAfafaq oreEl o 9 yieh &1 9iad 6 Fifed:
i 9. 15 6
0|3 (ii) [2 3} (i) |3 5 6
1 2 3 -1
12 3 41 5
2. A 5 7 9 @B 1 2 0 ©d gafud wifsw fw
2 11 13 1
() (A+B)Y=A"+B (i) (A—BY =A’—B’
34 121
3. A A 12 da B 123%’a‘fwﬁaaﬁﬁqﬁ
01

() (A+BY =A"+B’ (i) (A—B) =A’—B’



10.

e 97

2 3 10 .
Iz A L, B &4l (A + 2B) 9 Hifsw)

AT B 3Tl o foru genfua ifsw fa (AB) = B'A’, Sel

1 0

A 4 ,B 121 A{
3

Cosa Sino

],3[1 5 7]

2

(i)zri%;A:[ }aaﬁwﬁmﬁﬁq% A'A=1|

—sSino.  cosa

sinho.  coso

(ii)zrﬁ:A{ }zﬁa‘rwﬁaaﬁﬁqﬁA'Azl

—Ccosa.  Sinoa
1 -15

() fog FfSCfe emoe A=|-1 2 1| T 9afHd =% B
5 1 3

0 1-1
1 0 1 |uw foum gafd emeg R

(i) Tog =wifST & 3R A =
1 -1 0

T A:E ﬂéamwﬁﬁaﬁmﬁ

() (A+A) TH THME T8 2
(i) (A—A") T faom gufi@ e

0O a b
g€ A=|-a 0 c
-b —¢c O

Frefafed el 1 T Safid STeE a1 T fouq afid g o arThd

o 9 H o hiIfo0:
6 -2 2
i 35 ii 2 3 -1
(i) 1 1 (i) |- -
2 -1 3

- %(A+A’) —or %(A—A') =
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3 3 1 L s
iy 2 2 1 (iv) [_1 2}

4 5 2

T HEen 119 12§ el W g
11. If€ Aden B §9H whife o qufia oefe € @ AB—BATH

(A) foom qafia emege @ (B) wuftrd 1o @
(C) ¥ 3TTe © (D) T e ¢
P o W L O T s
sn COos
T T
(A) 5 (B) 3
3r
C) n (D) —

3.7 g W URfuak wikar (g ®uiawer) [Elementary Operation
(Transformation) of amatrix]

fohdl eTeg W ©: TR 1 Fiwand (wqiawon) fore s €, few @ o et qen 6=
ol W et 2, f9= urfiver wferamd =1 swaor #ed 2

(i)

(i)

fersdt 31 wferaal - 31 Tl @1 TR fafTae: gdieicTs €9 (symbolically) ),
ioff e joff wfemal o fafma #1 R o RAenidden jof @i o fafma =i
Cecgmﬁlaﬁaaﬂﬁ%|wmaam

1 21 1 3
A=|-1 3 1|, RRORF WM HH WeH e | 1 2 1|V
5 6 7 5 6 7

T 2l

ferdlt gferT a1 T o STaTEl &1 UH YR GEA G U FHIAL: TdlhIcHd &Y
H, i ufeq o W Ea w kBl k£0¥ IPH FH F R — kR 5T
frefud & 2|

T W w1 C, — kC g FEfrd w1 sereone B:{ll \/25 11}
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1 2

-1 3

(i) Tt dfga eruan w9 o oa¥al § fordlt o= ufed steran w9 oF §d STaFdl &l
fRdl TRIR H&N 9 IO ek SieAl: diehioHeh &9 |, o ufed oF el |
%ﬁ%%wmﬁkﬁwwﬁgﬁﬁ R —R +kR @ f&fid s
|
T w9 HiRA HIC — C +kC ¥ frEfud s g1

IS cgéécg,wwh F W TH ITE

WIw B 2

Nl Nle

ISR 6 mc{l 2}‘1? R,— R,— 2R & WM & W, & 8

2 -1
F 2} I 2T 2
0 -5
3.8 SHeRAUE 3R (Invertible Matrices)

aftarer 69 A, Hife m, F1, Tk ot 3Tegg © SR AfE U o= ot ey o st
39 UK €, T AB=BA =1, Bl 3qe Al JehH I8 Hed & R
A-1gR Frefud #3d &1 T <9 | g A FShAIE hedrd gl

Serewne, 7 s fam A= i ﬂamBz[ i_ﬂﬁw%l

(2 3] 2 -3
¥ AB=11 2)|1 2

_[4-3 —6+6]_[1 0]_

" |2-2 3+4] |0 1]

1 0
et & BA=| leé| Id: B 3TTE, A 1 kA &l
TR Y= W, B=A-17 A S8 B,a}rw%,mﬁAzB—l

1. Tt STEAERR (Rectangular) STTea8 o1 SgehH 3Teg8 =&l Bidl €, SHiifeh Turthel
AB @ BA o qRefid g 3R THM € o fou, 78 eifferd ® o Aden B
TuH Fife o i e &
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2. A% B, 348 A ochH €, dl A, 3T B %1 =chd il 2|

T 3 [k SR i Afgdraar (Uniqueness of inverse)] frdt ot eTreag w1 Sahm
e, AfE U1 Sife € d aifgda eiar 2

syt A A fF A = [a] Fife m1, ©F @f o 21 f dwa @, d@ wm e
BT C 38 A 3 oW TE | 919 9 faandi fF B=C3
ifeh 3MeqE A %1 =k B ©

37d: AB=BA=| . (D)
it Teqe A o1 =ehd C ot € ea:
AC=CA=| - (2

B=BI=B(AC)=(BA)C=IC=C
uﬁa 49fg AT B WA Hife oF kAN e & a (AB)L=B1A
IUUT Toh Gk AT S8 i IRE |
(AB) (AB)* =1
AZ (AB) (AB)L =AY (A% Al Ui ¥ TEHPH FH W)
(A7A) B (AB)* = AL(A| =AL, G S UM Te=d el ©)
IB (AB)™ = A~
B (AB)1=A"
B B (AB) =B A~
| (AB)* =Bt A*
(AB)! =Bt A

TR RE R

38.1 URT& Glharsil GRT UHk 3 1 FahA (Inverse of a matrix by
elementary operations)

oM fifST o X, Adel B GHM HifE o 3ege € a1 X = AB B o8 THishio X
= AB W yRfer dfem Gisnaneti @1 99 & o faw, 89 =9 dfea disnansti o1 ard qey
H X R 9o I Ul § YUH 3TegE A W, Tk T1eT YA Hi|

T YR T T X = AB W RS o dihanet 1 9am & & fag,
B9 T W9 Gk w1 g us H X W 91 I U H PHed AB H 9% 9
e B W, T Y FAT &

SUgert g o e o T U ed 98 e frerrerd @ fR, it A T T oTegg
g o5 Ale sifig € df arfes e dfemare o T g AL e & ferg,

= |A fafae stk ufea dfemansti 1 990 A = IA R qd q% ad MY S q 6
| = BA Tt firet ST 21 30 YR U 378 B, 3 A 1 Fhd 8T 34l i, AfS
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B0 WY HiEAeH % WM gR AL FM H dEd €, a1 A = Al fafer @ik
A=Al T & HiFel w1 b q9 9 Hd P S qF 8H | =AB W el & Sl 2
fewuit 39 390§ SHA = 1A (A=Al) R TH a1 31fask IRfve dfe (w9) dfspanet
o HH W AR A U ok AR AT Tk A1 A el o qeft steEd e 7 W
T @ Ale s Tt B B

1 2
5 _J %1 Skt 1A it

SETET0T 23 URFE EfRansti o JA g TR A{

T TRfTeR i wikeeT o wE e o faw s A = 1A fomd €, st

1 2 10 1 2 10

, A (R >R —2R & I
2 1 01 0 5 21" ROR-R &)

1 O
1 2
DI =12 -1|A (R e—lRﬁwﬂm)
01 — 2 5 2
|5 5
12
10 5 5
7 {0 Jz 2 1 A (R, » R, —2R,= WM gN)
|5 5]
12
5 5
R -
1a: A 2 __1%|
5 5

Terehoda: TRfsh ww Gfswansti & 99 3q, 79 faed € f& A =Al, s1eiq
{1 2] 1 0}
=A
2 -1 "o 1
C,— C,—2C, o T 3N

1 0] . [1 -2
= A
{2 5 0 1}
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W C,—> —%Cz,éﬂ;l?:ﬁﬂ‘gm

12
5
5
#ad: C,—C,—2C, o WM 5N
12
5 5
Z—_l
5 5
12
5 5
_1:
| A2 4
5 5

IETETT 24 YRfeR dishael o A g frefafad seqg o1 ohd W< Hitse:

012
A=[1 2 3
311
012] [1t00
T e oA € TR A=IA g (1 2 3|=(0 1 OfA
311 (001
123 [010
gl 01 2/=|10 0|A (R < R 3N
311 |[0021
1 2 3] [0o10
gl 01 2|=[1 0 0|A(R,—R,—3R3N)
05 8] [0-31
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}A (R, > R, — 2R 5N)
]A (R, = R,+ 5REN)

—AlN O H|N

-2 1 0
0 O

-3 1

-2 1 0
1 00
5 31

1
0

|
|

2

0 -1
1

, —~ R,— 2R 3N)

}

1

— | 1__ — | N

Tl o Q_u_2 T o ®

— | N A_» OIN | A__. 0|~

— | N — | N

-1/A (R

N

N

aqiq

Al fafam,

fameua:, A

o o
o «€ O
— O O

I
N M
— N -
© d ™M
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N ®) > N o) &
O
N _3 +3 _1 +l _2
®) @) O — | O (@) o
al ™ ™ ™ i \al N
@) O @) O O @) O
N Nt N N N N Nt
1
TN o e T e
1
o N o ~ _ — o H o A 7o
— 1
o o _ _ N T AN o TN o 9
- o o o © _
— o ©O — o © o - O o
N o TN oy TN S |
_O — 0_ _0 — O_ — _0 — 0_ _ O_ L _ I L _ 1]
< < < < < < <
1 1 1 I I 1 1
1 — .1 — 1
_231__01__1___ o 'c o o o o o o o o o
— — — O = M o = ™M o 4 O
o ™ o < m o ™
- N N — N — O W — © O — O O
L 1 4 N L ] |
1 [ |
F F F F F F F
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PN

N

Fifse, afs sge Ifaa B

1

5 1
(R1 - ERST“ )

P (R, R, + 5R W)

T&l a1t g % oege 1 g ufed o Gt ereEd I @ S €, er: Pl

T GEA 19 17 9% o Il o Fchd, IfE 31 i 8, @ IRf9s &uiaw &

10 2] [1 0
P=|Pfafau s1eq, =
& : [—5 1} {o 1
. 1oL
2 5| =110
5 1] |0
s 2 |
= 5|=|10
0 0 1
- L2
e & 2
| woTaet 3.4 |
TN § 1T hifQ:
1 - 2 1
1, 2,
2 3} 1 J
2 3 2 1
4. 5,
5 7 7 4
3 1 (4 5
7. 8.
5 2} 3 4}

L 13
2 7
R
13
(3 10
9.

2 7
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T 11 2 0 12 [ 6 -8
4 2 1 2 2 1
2 -3 2 1 2 33
13. ) _2} 14. A 2} 15. 12 2 3
- - 3 2 2
(1 3 -2 2 0 -1
6. |-3 0 -5 17.15 1 0
2 5 0 01 3
18. 3T AT BTH TW o kA B hadl AR
(A) AB =BA (B) AB=BA=0
(C) AB=0,BA =1 (D) AB=BA =1
farfaer 3ergyor

—-sin® coso

STET 26 A:[C"SG 5‘”9} 3 & fag = fr

n | cosnd sinnd
A= . , he N
—sinn6 cosnd

T B9 3! T AT o fagid g fag wi

. cosO snod cosnd sinnd
REIRECY P(n) :afs A=| . Jar A= T ,ne N
—-sin® coso —-sinn® cosnd
- P : A cos® sinb frr AL cos6 sino
" | -sin® cosb |’ | -sin6 cos®

3, aRom n=1% fog g 2
uH it f afomn=k & faw 9 21

cosO sind Ak = coskd sinko
—sin® coso |’ | —sinkd cosko |’

. - P(k):A{
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a9 70 fag w8 o 9Rom n=k+1% fou off 9= 2

- Akel= AAK = cos® sinO || coskd sinkd
- | -sin® cosb || —sinkd coskd

[ cosOcoskd —sin@sinkd  cosOsinko + sin@coskd
- | —sin@cosko +cosOsinkd  —sin@sinko + cosb cosko

[ cos(B+k6) sin(0+k6) cos(k+1)6 sin(k+1)6
| —sin(0+k0) cos(6+ ko) —sin(k+1)6 cos(k+1)6

zafere aRomd n=k + 19 foae off 9 21 31a; o stree w1 fagid 9 g

. An_{cosne sinno

snno Cosne]wu@*crwaﬁ ne fau ¥ 2

SETET0T 27 ARA TN B UM Hife % FaiHd e € di <wisy fh AB wafhd €, Al
3R et A A de B wAfERHE €, 31afq AB = BA @I

7o fean € fo Aden BSHi wmiid onefe €, zafem A’ = Ade B’ = B ?|
oM ifse fF AB @mf@ ® f (AB) = AB

fohg (AB) =B’A’= BA (F1i?)

1 BA=AB

faeima:, afK AB = BA® df &d fag %3 f AB wufi@ 21

Ce} (ABY =B’A’
=BA (Fifes Aden B wHiHd € )
=AB

31q: AB THfHd B

5 2

3 4 7 4

D 3 sifsw f" CD —-AB = O &l

T it A, B, i wife 2, % =t areqg ¥ 3R CD —AB well-wifd aftwifyd 2,
s9feT D ife 2 &1 T o Tgg A1 =Mfeul

SETET0T 28 WM it T A:{2 _1},B=[ ]Czﬁ :}%I@Q@W
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TH fifsT R Dz{a g}%WCD—AB:O@W%ﬁT%ﬁ

c

(2 5][a b] [2 -1|[5 2] _
13 8“0 d}{B 4“7 4} =0
- [2a+5c 2b+5d}{3 0}{0 o}
|3a+8c 3p+8d| [43 22| |0 O
- [2a+5c-3 2b+5d }:{0 O}
|3a+8c-43 3b+8d-22 00
el i Tl § g frefafad gt o B 2
2a+5c-3=0 - (1)
3a+8c-43=0 .. (2)
2b+5d=0 .. 3
qen 3b+8d-22=0 .. (4)

(1) T (2), Sl W HE W a=-191, c= 77 W< Bl 2l
(3) T (4), ! WA HH W b=—110,d = 44 9= =il B

ab -191 -110
3d: D= =
R

&I 3 UT fafaer gyracit

1. WW%A{g ;}ﬁaﬁﬁ@mﬁﬁu‘sﬂne N e

(al +bA)"=al + na"~tbA, &l | Hife 2 =1 qeaHeh e T

111 3I"I—l 3ﬂ—l 3n—1
2. ?:l'ﬁ{A:l 1 1 ’?ﬁmaﬁm‘ﬁ; An: 3”71 3n—1 3n—1 ,neN

1 1 l 3[171 3n—1 3[171

3 4 1 2n 4n '
3oARA , Tl g whifer fom A" 51 an STl NTeh & Jolieh &1



10.

11.

12.

e 109

AT B guli =g € df fag i fof AB —BA T fomg g a1 1
fag wifT for e1Teg B’AB Wafia s1em@n fouwm wufia @ 4k A wafia stemn
faem gmfad 2

0 2y z
X, Yy, Az HHA HI TG HIGE, AR TR A—[x y z]@ﬂw
X -y z

A’A = | HIE H 2

1 2 o]fo
xF P am & faw [1 2 1|2 0 1||2|=0% 2
10 2f|x

qﬁA{s 1
-1 2

1 0 2][x
e [x -5 1]{0 2 1”4

2 0 3|1
ek Fefen €19 YRR i A& X, y, T z 1 ST hidl € TS 1 98 < eIl
o fosra ear ©1 aeqetl w1 ot ot S gfea (Feffa) @:

R I
| 10,000 2,000 18,000
I 6,000 20000 8000
(a) IS x, yqAl 2% T ThE 1 T9hd Jod HA: Rs2.50, RS 1.50 ae
Rs1.00 T df Y& o9k & et 3T (Revenue) , 3TIE SISO 1 T@Tdl
o Fd it

(b) afc Iwga o aEgeN HI IS THE &I ard (Cost) HHI: Rs2.00,
Rs1.00 @& U9 50 © df et @19 (Gross profit) = wifsa)

1 2 3 -7 -8 -9
I X T Hifo, Ak XL . 6}:[2 . 6}%

g A d1 B AN Fif o o 3M=T8 3@ YR & FRAB =BAR d Tfurdi
ST W g *ifsw fF AB" = B"A grmI s@er sifaftaa fag =ifse f&
T ne N & faw (AB)"= A"B" =l

}%’raﬁmﬁﬁqﬁAZ—sAwl:o%

—O® A XH HE T HifeU
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frferfad Toa ¥ W S 9P
13. A A= ™ UFR ? o Az=1, @
(A) 1+o02+By=0 (B) 1-02+py=0
(C©) 1-o02-Py=0 (D) 1+02-By=0
14, 9 Tk egE waiha qen faum wwfid 99 8§
(A) AT faaol srege 21 (B) A TH I 378 2|
(C) AT =it a1regg 21 (D) =™ ¥ =i 7|
15. 9% ATH of o8 3@ YR € T A2=A, dl (1 +A)P—7 A SRR :
(A) A (B) I —A © I (D) 3A
qrIIT
& 3TE, ol A1 GEAS 1 Uk SAFARR HH- T B
¢ mUREREN qen n T 9T e H mx nHife F T Fed 2
¢ [a),,,TF W9 A
¢ [a],,, T T e 2
¢ TH mxnAE TH q AFE T, AL m=ngl
¢ A=[a], . T fawol oo 2, A a = 0,5 i #]
¢ A=[a], T oA A= T, A a, =0, i=j,a =k (KTF =N ?),
EERETE]
¢ A=[a] TF T@EF AE €, A a =19 i=j7A a =0

i #j I

et s o ege (A fiaa onege) o |eft oremd 3 ' 2
A=[a]=[b] =B (i) AN BEAR Fife % & a0 (ii) i 72N j = T
Ty A7E o fau a, =b, Kl

¢ o

* KA =Ka]l,., = ka),.,
* —A=(-DA

¢ A-B=A+(-1)B

¢ A+B=B+A
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aegE 111

(A+B)+C=A+(B+C), &l A, Bd CEAM Hifc o e &

k(A + B) = kA + kB, STel A @l B HHH whifZ o 3Meg8 € qeMk Tk 3T=R 2|
(k+1)A=KA+IA, S kaur | 3R 2l )

aft A=[a],,, @B=[b]  FAB=C=[c],, . & C =D a; bzl
(i) A(BC)=(AB)C, (i) A(B+C)=AB+AC, (i) (A+B)CEAC+BC
aARA=[a],,, TAATAT=[a]

() (A =A (i) (KAY =KA” (iii) (A+BY=A"+B’ (iv) (ABY =B'A’
Ifg A’=AT d ATH qufid TR 2

% A’=-A T o ATH favm gHfed eegE R

fepredt ot eTTegE = Uk A iR U T gufia eegel o dRThe o ®9
H frefud fran < Hehar 2

MeEl R YRk wihard fefarea 2

() R<>R @C ¢ C

(i) R —> kR C — kC

i) R = R+kR 1 C — C+kC

afg Aden B o 3eg €, 39 YR T AB=BA =1, Tl 3TJ8 Al kA
Fge B 7, 8 A1 g1 f&fia #itd € oI 3T=ge B %1 Fohd A 2|

o1 A8 1 FhH A, A SHehT ke 8, 3ifgdia g 21




