w3

Mg (Matrices)

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

3.1 4fHahT (Introduction)
e &t fafay wmEnel W ameyE % ¥W KT sevEsal wedl #1 ege, e o
gaffeer wifgaenet el & @ u ®1 o= w@ieft-wrdt fafest #t germn § 9w nftrdte
T TAR 1A hI HTH! TS T WA B LA 2| @R FHHN o R T e R
o for wfea qen we fafal o 9 S ya o oo STeE i Hehed
1 faTe gam| SegEl #I hact as T o R o O] S Twe G R
fora &t =& W fopn e 2, eifaq erregl =1 ST 56 WA € wEl afeek 21 o ege
Horad a1 WiEAsT ®1 yEM AfFa gl o fau soee Selie unmmE
(Electronic Spreadsheet Programmes) ® feran wirn 2, fordent wam, wwen: anforss qen
fosm o fafq= &= o gia1 8, S, &2 (Budgeting), Toma wfgavm (Sales
Projection), ®Td &rshe (Cost Estimation) , Tt waf o 9ftomai =1 fawetyon sarfs|
The Afafiea s difask kA S easa (Magnification), S[9f (Rotation) e
WWWW(Reﬂection)aﬁwmﬂﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁmwm
g1 amsgEl w1 wAM YeafEs®l (Cryptography) & i gla@r g1 3@ Wiy
A FT W A Shae a9 w1 E Se wrae 9% difma ®, afeg sEe wam
HETYTERT, refure, MY HAIfaR qen eiEifies weua | o fRa S g

L &Wﬁwﬁéﬁ’ﬁiﬂ S8 s (Matrix algebra) & saRya fagrid 9
e BT, B9 TfaeRt e
3.2 3mgE (Matrix)
T AT & 20 78 o =ed w1 9red § i T o T 15 gfeend #) e e
[15] %9 &, 39 9951 & 91 =79 9% 99hd ¢, % [ |5 o fafas den 1 & 19
gfcertatl w1 e B 19 afe 36 98 o Al @ T UMl o U 15 gReentd qen 6
Fod ¢, a1 39 89 [15 6] VR §, 39 9H o WY o5 FL R § 1% [ | A
=1 g ufafte T o uE H giawell F gen, S|t i wfafie g o ug s
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w1 HeH Uil 81 A9 7 ofifery o gw wEn dqen I9ek o Tl wifsan e fawe %
T T Gfmel qen werwl w1 freffEd gEe o S =R 8

e & U 15 gftaerd qen 6 e ¥,
I % T 10 qftard qen 2% ¢,
e & ™ 13 gt qen 5% T,
3@ 39 TH R w9 # frefafed R 8 Sefen w5 996 5
gt Eoct |
0 15 6
i 10 2
= 13 5
T Frafafag &1 @ =9 &1 99 o
15 6 |« et g
10 2 |+ zud O
13 5 | «— drgd ufem
t t
Teell WY T WY
1
e T o=
RIESED] 15 10 13
helH 6 2 5
e Frefafaa €1 9 =09 +1 9Fd
15 10 13 | «—zeht dfwm
6 2 5 | «— T wf
t t t

TEel WH  TEO WY d9 wY
TEel YR 1 el H TUH WY I ufafedl wae: qun, wifsa 9u fowd &
9 gfeniei R SET yee S € oI fydta ww it ufafteat wew: e, s qen
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faut & G wordl i W@ Yk w81 SHI YRR, O YN i oaawdl § yUH
ofer =1 wfefteal o wen, i don fame o o g S 9o vee S
#) e dfea =7 wfafeal soe: v, ©ifsen qon foum & UG soml &1 9 uEe
HTl 1 ST FRR hi ST A WSYH i SR Hed ¢ A= ®9 § ¥ Y
=1 frefafed R @ oftwfid @
9T 1 TR WEAs 91w %1 Uk SEaeR wH-faa €1 3 e a1 wet
1 A o IEFe FgE Ffareal wed g

T8 1 g ST FuiHTen & o (Capital) &R GRI o5+ F3d 2| 378 & 5o
ere Tefafaa €

_ ' .
_2 5 2+l 3 —E 1+ . 3
A=| 0 5| B=[35 -1 2 N
5 COsSXx sinx+2 tanx
3 6 \/g 5 7

S S dfest YEnd e F1 e (Rows) R A tad egE %
9 (Columns) Fead 21 20 WFR AH 3 ofeal 91 2 W & ok B # 3 ufeaai aen
3 @Y Safk C | 2 ufeal qon 3 @y 2

3.2.1 3HTgE @i @ife (Order of a matrix)

m TR T p W A R oI Hom x n FIfE (order) F R AUl HAA
mx n W8 HEd & | g el o ST ISR & Hed § A, TH 3 x 2 38,
B U 3 x 3 348 ¥ C,TUsh2 x 3 HYE &1 B4 <@d 8 1% A § 3x2=63999
SR BTN CH SR 9 91 6 31999 ¢

=, TRl m x n amege w1 frefafaa smrasR w9 e 8

ay  dyp diyes Gy ooes

L

al:r
aBI ag: az_‘ wee a3." pror it )

G Ba e e

i ~in

. H : H :
a‘.lrrl aml am]". aurj e amn mn

A A=Ja]

ijAm x n?

1<i<m,1<j<n<&l i, je N
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T R o e o ereae a,,a,, a,,.., ain%, waf® 4 W9 & = a,, ay,
Ayeney @, 2l

THA: a, & R S A e T S e e g g w ™ A (L )a
sega off e hd T m x n o § srgEEl H @ mn Tl R

= Teor] 74 s 3,
1. &9 fRHlt m x n Fife o T8 1 Yohe FH & few, Wohd A=[a ], P T
Exull
2. B9 whael UH HogEl W famm &3, feeh soae arfgs §ead 8 s
Tt HEl 1 U89 H ol B B
B9 UF THad o fRE {63 (x, y) W OUE A=gE (WE dAYEr UfE) 3R T

TFd T, 9 B} (3199 [x, y)) @, Serezondd, g P(0, 1), mege freqo o P:{ﬂ el
[0 1] BT Wehe foam < wehan 21

oI A fF 58 TR 20 e o aw aefa o el 3 % 9o % '
Y fora wepd 81 3Ee o fou u =gds ABCD W fa=m sifsw, fagss ot s
A(1,0),B(3,2),C(1,3),qa1 D (-1,2) €l

o, Sist ABCD =g ®9 ¥ frefefad vr ¥ fref -1 €

AB CD A1 0
13 1 =1 Bl 3 2
X= b Y =
02 3 2 cl1 3
2x4d
Dl-1 2

4x2
37q: SRl 1 Jan e Trae | frud sfadE sepfal o ol = frefma &6
% fou foran 1 w&an 2
Y o9 T %9 el W fFER #:T)
SaTEv0T 1 i sl 1 I aen M1 S qow den Aieen siHa 9 gafea Fefated gem
R fg=R Hifa:
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ey SRl nfger st
I 30 25
11 25 31
11 27 26

SUdF I I TE 3 x 2 e | Frefia Hifaw) dod o ok g W et
yfafie 0 g et 82

&6 WS GEAl i 3 x 2 IeE o w9 ° Frefafea wer 9 frefm G s e 2

30 25
A=25 31
27 26

et e iR el w0y 1 wiafe Hed-1lwRE o Afeen Srfwde =1 gen
e HE B
sarEor 2 A sregE ° 8 oremd ¥, ol Tush! |9 HifeE a0 8 uehdl 27

T 20 W 2 fr, aft et srege B e mox n ® @ Sl mn rewd w9 € e
8 Tl a1l fohdl 21egE oF Wit WG HifeAl W F o U &6 Wieha SEed o
S @t G T 1 G HOT SH [Owe 8 E
ar: weft TyE Wi T (1, 8), (8, 1), (4, 2), (2, 4) B

Haus HHa wifed 1 x8,8x1,4x2,2x4%I
TEEIUI3 TH UH 3 x 2 IS H A wifee, oo s aij=%|i—3j|§m
& B

a3 Ay

Oy Bz
B0 T 3 x 2 M8, WIOAA: 9 UK ol 8 A= [agl aH]

1. .
3, a,,=5|z—3jl,i=1,2,3wj=1,2

FHfeTg

5

1 1
a11=5|1—3.1|=1 a12=§|1—3.2|=5
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1 1 1

(121=§|2—3.1|=§ (122=§|2—3.2|=2
1 1 3
(l31=5|3—3.1|=0 (l3225|3—3.2|25

2

1 2

i Sl e A=) 2 2l
0o 3
2

3.3 el & W& (Types of Matrices)
39 I=e% H & fafd= yer o el &1 uf=st w
(i) w9 mgE (Column matrix)
TF IgE, W MR FEadl ¢, 9% Iq9 chael Th ¥ Bl &1 SN &

0

V3
fe A =| -1 [, 4% | 5ife 71 TF W9 T ¢ T T, A=[q],.,

1/2
m x 1 %ife 1 w9 A= 2
(i) ufe =g (Row matrix)
T I, T ST HEd ¢, A SUH chad T dfe et 2

W#WBz[—% J5 2 3} , Ix4 FIf F1 T W AT ISR

1x4

w1 H, B=[b],., T | xnFHfe F R e 2

(i) =t ATHE (Square matrix)

T e e il Y S w9l S §@m o 96 el 2, T a7 g8
HEAT & Hd: Uk m X n SAFE, T A HeST &, AC m =n I 34 Hife
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3 -1 0
‘n’maﬁanagmﬁ%'lm-&?mzh% 3V2 1| w3 e
4 3 -1

S B STE F WA=[q],  TH mFe F T AR B

uﬁ'A=[al_j]qm nHife®H o degE ¥, A sEEel (wfafeE)
a,, ..,a F AFE A fawvl & s@7a Fed ¢

all’

1 -3 1
a: At A=|2 4 -1|2d A & fasol & s/@99 1, 4, 6 T
35 6

(iv) oot T (Diagonal matrix)
wF it segE B=[b,], ., w0l srege weem &, A fawol & sifaf voes
1= Bt ST Y BN € Ui, O e B=[b,), ., faeel e weem
gB;fn b, =0, il

-1.1 0 0
mﬁ'{'trn%iA=[4],B=[_01 2},c{ 0 2 0},%:%1,23&473%
0 0 3
fersrot s 2
(v) atfgwr 3TeE (Scalar matrix)
T oot segR, iR SR wew €, Al 6ok fawvl % stewe wEE BN
¥ aieliq, ok o oo B=[b)],,, S SegE FEeran €, Af
bl.].=0, ECEY
b=k & i=j S kFE TR B

Saretony,
3o oo
A=[3], B:[_Ol _OJ c=|0 3 0|z
0 0 3

FME 1, 2 a0 3 & afew avege 2
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(vi) dHeh 3THE (Identity matrix)
T Tt e, foraer foerot o weft a1 2 © 9o 9 o= gt o g
= ¥, Joe STgE Feerd ¢l g WS A, 7 AHE A=[q)] ,,, TF TE&TH

oAk =
3113"1:5"%'?11%"a”"—{o afg i

T, nife o dH® SToge i | g fefud % €1 5w wedf § wife @ &
2, 79 TH ¥ Fodd 1§ U2 FW

1 0 0
Wéﬁ?fﬂq[l],{o J,k (1) ?]W:Elﬁﬁl,2ﬁm3éﬁﬂ€ﬂ%ﬂla[i¥%|

o G for aft k=181 91, T sifew omege, doam® STee 2 ¢, Tg I
e Y TIEAdl Tk AGY STYE wiel 2
(vil) I ATHE (Zero matrix)

T AR, Y ATE AUl i 37578 Feeldl €, 9 39k gt ead I
&

e, [0], [g g],[g g g],[o,O]mﬂvﬁwaE%lanFﬁaﬂagaﬁ

0 g7 Frefim w3 21 29! =ifed, T g o= et 21

3.3.1 aﬂoeies‘." &1 garEar (Equality of matrices)

ufteTar 2 3 ST A=[q,] 9eN B =[b,] THH FeAR ¥, AR

(i) 3 TOM Fifed & e &,
(i) A Udeh 99, Boh UG 31999 o GHH B, 1 i qen ok At " o
ﬁl’QaiJFbijﬁ
5 3 2 3 _ 3 2 2 3
3 o ferg, [0 I]HW[O I]WW%W[O l]asn[o ]11:141:1
aige & B yderes w9 W, AR I Ao9E AT B THN 2, @ w9 W
A =B o €
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x y] [-15 0
|z al=|2 J6|, Wx=-15y=0,z=2,a=./6,b=3,c=2
b ¢ 3 2

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

FEETIT4 A | -6 a-1 0 |=|-6 -3 2c+2
b-3 =21 0 2b+4 -21 0

B a,b,c,x,yd 2% AF A B

o HH W e Trefefaa aftom g g 2
x+3=0, z+4=6, 2y—-T7=3y-2
a-1=-3, 0=2c+2 b—-3=2b+4,
% W FH W e W B ©
a=-2,b=-T7,c=-1,x=-3,y=-5,z=2

2a+b a-2b
g 5 = 5c—d 4c+3d

&6 T SRl S WHMAH i IR G, S SeEal S HE W T OEH 9 g
g

4 -3
{11 24}?! ol a, b, c, A d HE T FIAU

2a+b=4 Sc—-d=11
a—2b=-73 4c +3d=24
3 GHiERN 1 WA T Wa=1,b=2,c=3 M d =4 9 2l 2|

| weTaett 3.1 |

2 5 19 7

1. 3= A=|35 -2 % 12 |, & foaq e =wifs:

NE B b
(i) T8 =T Hife (ii) sre=al =i e

(i) =IS a ., a,, a,,, a,, a

33° 724> 23
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2. =fE fdt ey ® 24 oraga ¥ o SRl Gya wifeAt w0 27 4 T 13 e
= swifed = i ?

3. afz et amege o 18 orEd € o SR TE Hifeal 0 €2 3 eud 5 e
= a1 = BT

4. W2X23ﬂ@§A=[ay]ﬁﬁﬁTﬁﬁQHH&: see ffefad wr o wew @

. N2 . . N2
(i) a =Y + L e =§ (i) a, =2 22f )

5. T 3 x 4 I 1 = Fifo foges srega fefafes veR @ 9w e €

1
@) aij:5|—3i+j| (i) a;=2i—]

fad )

TfdfEd THR W x, y q z3h A9 A1 ST

4 3 2 6 2 x+y+Z 9
i = y : 1 X+y — _
) L 5}_[1 5} (1) {5+z xy}—L 8}(111) x+z |= 3

y+z

=)

a-b 2a+c -1 5
2a—b 3c+d}:[0 13} T q, b, cdd do HHE FA HITAU
8. A=[q),., W = ogE § Al

(A) m<n (B) m>n (C) m=n (D) =7 ¥ F% 7@
9. x TNy TR R W & forg el o Frefefad g A 32

3x+7 5 0 y-2
y+1 2-3x|’|8 4

1. st |

(A) x=_?1 , y=1 (B) 914 A1 Ga T ©
) -1 -2
© y=7, *=7 (D) x¥=—=, y=—7.
10. 3 x3ife & TH =@l *1 el fohe! wen et fomet vt wfafie =1 122
(A) 27 (B) 18 (C) 81 (D) 512

3.4 aTTaE:T T 'Hﬁ:l?ﬂﬁ (Operations on Matrices)

9 7% | o TogEl TR 59 WihAst i Wed w1 S SegEl 1 4n, Tt sore
1 U AR G ON, AR @] 1 AAHAT LT I
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3.4.1 3TERT HT TN (Addition of matrices)

T ofifSe fiF wifaer ) wE A qen wE B W hiagdl € weie el § wee
e wrsfeRal & o, @ & 5, @ fa=-fa=1 geg anf, #9e: 1, 2 991 3 & o9
B Y el H A Al Sl 1w A {u sregel g e B

AR T B R e
1 80 60 1 90 50
2 75 65 2 70 55
90 85 3 3 75

T =ifse o wifam veis ged a1 ° 999 9Tl @ %S4l 1 el Se A
wTedt €1 379 el IS TH WK €
Tog a1l 1 el o feT (80 + 90), wefFAl & faw (60 + 50)
Tog a7 2 : gl & fag (75 + 70), @isfwat o fem (65 + 55)
e o1 3 AgeRl o e (90 + 75), wigfwal o faw (85 + 75)

80+90 60+ 50
e & ®9 H 38 TH THN Tohe L GFd & | 75470 65+55
90+75 85+75

g T AYE, SUYH & AR 1 ANGA 2| TH @ B TF AR H1 AT,
TS STl o G STFal 1 STSH | Wi 1 Aol SMogE eidl | 6ok i, 4
o fou <A SRl i wEE wife ®1 E =

a dpp a4

bl 1 b12 bl 3

ww,u&A{
_b21 b22 b23

}@2X33HE1E%HWB= }QEF

ay1 Gy Ay

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

B IR e B

mzwwé,aﬁ*mz&m:[

dy +by Ay +by  ayy by |

oA ®Y H, HH WA o A=[a ] 70 B=[b,] 3 FHE Fife, m x n 3T Soge

2 dl Adul BaHl SAegEl & diThel, T8 C=[c,],., sM Hfifid st 2, el
c,=a,+b, TN j% Wft T WA F T @ 2
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| | & dA+B 3@ e

2 3 =
2

\/51—1}

2 3 0

rﬁl

SEEIUT6 Az{

& IR ATY B UAME Hife 2 x 3 91et aege ¥, gafee Aden B w1 #0 aftenfia
2, 3l

0 6

243 1445 1—1] |:2+\/§ 1445 0

A+B=
Lz 343 0+% %]gmwm%'

. 89 39 99 W 9 %4 ¢ T I A qen B §HN wife 9t ege @ # Al

A-+ B TR T 31 e A{z 3},3{1 2 3},?\‘[A+Bﬂﬁ!‘iﬁiﬂﬁ

10 10 1
T 2
2. 89 @A ¥ TR oegEl #1 AW, 9uE Fife 9re oegel o g=ad ¥ fgenurd
TR 1 Tk IR 2

3.4.2 UF 3THg T Udh arfeor @ NOTT (Multiplication of a matrix by a scalar)
e A ety fer wifemr 5 A o feo St o weft gew &l o 3ared 1 € T

fean & (w3 3.4.1)
A W feom et | S 1 "en 9 R e o faer w2

AT LR
1 80 60
21 75 65
31 90 85

A T feord et & sanfed ot (aeeh g8) wen freafafaa wn 2
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1[2x80 2x60
2[2><?5 2x65}
312x90 2x85
160 120
T4 o8 w9 °, [ 150 130}9@@%%3?{%%6‘?%@?!%%%
180 170

T T e AT & YiH FFFE H 2 Y YO0 HE W U Bl 2

=0s ®1 1 24, It amee & uw eifw § e &y, Fefafea v o ol
1§ A A=[q,],,, T S ¢ 9 kT AW 2 A kA TH T SToe & Fod
AT TOF 99 F AT kY T FIk WG FA S e

| v A, kA=k[a)], . =[k(a)],.,, FEAKA® (i, )3 0, 7
o & "I 7 % fo, ka, T 2

31 15
IR & fou, At A=|5 7 3| @4
20 5

3 115 9 3 45
3A=3|/5 7 -3|=[3/5 21 -9
2 0 5 6 0 15

TE T BT ATHE (Negative of a matrix) fhdl 3ege A =1 B0 a8 -A
g frefi B 81 89 A —A= (- 1) AN aieafim &1 2

5 j,?ﬁ—Aﬁmﬁlﬁ@ﬂWﬁW?ﬁ%

3017 [-3 -1
TATEDA=SED o =S L

aﬂa{ff @Rt 37a¥ (Difference of matrices) afg A= [aij],?f??ﬂ B= [by.]@:rﬁ' Hife
mxnaA T FHE E A TR AR A-B, TF MFE D=[d,] Tl ;70 j T T

meﬁ,m?ﬁm%A:[E
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aAl % T d,=a,— b, 2, g oRefed B 21 g W §, D=A-B=A+(-1)B,
T 3R Agem I8 — B %1 AT

mmﬁzx:[l 2 3]39413:[3_0 z]‘é?a’rZA—BElﬁ?ﬁﬁQl

2 5 1
T B9 UW §

A B 2[1 2 3]_[3 ~1 3]
2 3 1 -1 0 2
2 4 6 -3 1 -3
:[4 6 2}[ 10 —2}
2-3 441 6-3 -1 5 3
- [4+1 6+0 2—2}:[5 6 0}
343 arna;m @& 9T @& QUTEW (Properties of matrix addition)
aegEl o A 1 g fefafaa qoeml (Femt) @ d@ge s @
(i) wea-fafma f@m (Commutative Law) 3z A = [a ] B = [b,y] e wife
mx n, 9 AE &, d A+B=B+ AT
S A+B=[a]+[b]=la,+b,]
= [b, + a,] (FEms F1 A FA-fafr )
=([b) + [a,)=B+A
(i) @rgerd = (Associative Law) T8 Fif2 m x n aret Tl oft o= S|
=[a,1.B=[p].C=[c,] % fo (A+B)+C=A+(B+C)
@ (A+B)+C=(la) + (b)) + ]
=la,+ b+ [c,] = [(@, + b) +c,]
=la, + (b, + c,)] (i ?)
=[a,) + [(5, + ¢)1 = [a,] + ((B,) + [e,) = A+ (B +C)
(i) =T F qAWH T TS (Existence of additive identity) 79 wifsw

A= [a]@mxnaﬂaﬂ@%@?O@manﬁW% @ A+O=0+A=A
T 21T Wl °, wegEl & AW wiE %1 aEs Y SegE O B

(iv) =T & ufdei™ @1 1@ (The existence of additive inverse) A #ifsw
fF A=[q,),., TF = B, A TF & AFE -A=[-q,],, T I F T
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fF A+ (—A)=(—A)+A=0, 31T 3TFE — A, 3FE A &1 M & 3T
TRl ITegE SeEn BT IR B

3.4.4 U 3TE & arfawr Nkl & WQ‘H (Properties of scalar multiplication of
a matrix)

A% A=[a,] 9N B=[b,] T FIe m x n, 91 7 3 & 3 k7o [ €, @
(i) k(A +B)=k A + kB, (i) (k+DA=kA+1A
s@, A=[q], . B=[b],,, 3 kaen [z &, @

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

i) (k+D)A=k+D[a)
=[(k+Da]=[ka]+[la])=kla]+1[a])=kA+A.

8 0 2 =2
msaﬁA_[4 2},3{4 2}HW2A+3X5B fam =t & sy X

36 =5
Fd RIS
7@ feam @ 2A+3X=5B
70 2A+3X-2A=5B-2A
70 2A-2A+3X=5B-2A (amege A wa-fatma 2)
R O+3X=5B-2A (~2A, 3T=E 2A %1 I Hfqeim 2)
R 3X=5B-2A (O, 3T =T THTH ©)
70 X=%(5B—2A)

2 -2 8 0 . 10 -10 -16 0
a Xzé 504 2 |-2(4-2]||= 3 20 10 |+| -8 4
=5 1 36 =25 5 -6 —12
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-10 |
23
10-16 -10+0 -6 —10

1 1 14

——| 20-8 10+4 |=—| 12 14 |=| 4 —

3 25-6 5-12 3 31 -7 3

T I ) )
5 2 3 6

FETETUT 9 X 9 Y, Id iteg, afg X+Y = 0 o| T X-Y= - 3

* b oJo )
B Fol W X+Y)+X-Y)= +

0 9| |0 -1
i XX+ (Y-V)= [ s oax-|]

0 8 1o 8

1{8 8} [4 4}
a X=_—

210 8| |0 4
mewenon-[ S

{ -3 2- 6} [2 _4]
Rl X-X)+(Y+Y)= 2Y =

9+1 0 10

1{ —4} {1 —2}
Ell Y=_—

210 10| |0 5

sararr 10 Frafafad oo @ xden y o6 99 % [ St

x 5 3 -4] [7 6
2 + -
7 y=3| [1 2|7 |15 14
2[“‘ 5 ] [3 —4] 7 6 2x 10 3 4] [7 6
+ - N N _
7 y-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
an = = =
14+1 2y-6+2 15 14 15 2y—-4| |15 14

- 2x+3=7 qn 2y—4=14 (F?)
gl 2x=7-3 qen 2y=18
o x=i GE y=E
2 2
319t x=2 qen y=9

FaTET0T 11 9 foram vufwsm @in TReA fog shaa 9 YR o See 99 ST,
TRES qT 73U HI Gl FW 21 IHI fHEE g, fadaR e sTage /e |, 39 UHR 6
e 1 fasmt (i ®) =1, frefafas Ad o1 B emegel § = fman T
fadax e &1 fahl (Rs )
A TH EEL
AL [ 10,000 20,000 30.000} TR
50,000 30,000 10,000 | TE=ROr fiE

FFGR WE F fFF (Rs H)
T A BEE|

A_B:[ 5000 10,000 34,000}1@%@13

30,000 20,000 0 | Teww i

() & fFam Ft TAF TSR o oo B [Gaat qo7 STRER o wimferd fag!
A i)

(i) fodew =t stden eaqer o g3 faswl & =+ 99 *ifww)

(i) =fE S fRaml 1 gt ot ™ 2% @ foerdr 2, 9 seet § geE TR %
1ol 1 faskt W g fmam =t faed aren oy e sifsa)

T
() T fFaM = T&F TR & o St HaeR T FHRER d T&E TRR +
el w1 Tt A= & R



A= 79
AEH! qHEA F27
P :[ 15000 30,000 36,000 :| TR
70,000 40,000 20,000 | Te= fEE
(i) fedar = srian srRq # g fowt F w0 A9 G

= e b N 2= 1< A 2.

A_po| 5000 10,000 24,000 | T
30,000 20,000 0 T f6e

2
(iii) BeT 2% = —xB=0.02 xB
100

ElEstnil e BES
E T e
20.02|: 5000 10.000 6000 :|

20000 10,000 10,000 | TR e
GIE Il T T30
_ 100 200 120 RIEE]
400 200 200 el fhE

31q: TSR HIE H, TAMRYE, J&F YR & =Ea &1 fashl W FH: Rs100,
Rs 200, 911 Rs 120 o9 Wil &l 8 iR [0ae f6e, Gedsh Yok o ool 1 fefhl
T FHA: Rs 400, Rs 200 o1 Rs 200 o ifsfq &ear 2

34.5 aﬂaga? &1 U (Multiplication of matrices)
T ofifee for 9 ok 78 31 fie &) Hi 2 e 9 5wt S gEeh @l redl
&, 9 for 75" F1 8 o 91 10 FR H GEH I AAERA &1 & aH T GHE
T (FWA) 6@ FE F fou oW 2, o et w2
HelH - GO Rs 5, el 1 g&i% - Joi% Rs 50 21

ST o B O woEw wi o ol e R TS Tyseadr, WO
Rs (5x2+50x5) 378, Rs 260 1 Savaerdl &, Siafsh 7 &1 Rs (8 x 5+ 50 x 10)
#efiq Rs 540 o Sadehdl 21 89 ST Gl o Aegs Feun # fefofiad vehr & yshe
e B
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AT ufa =1 T (vuEl °) ATa9TR AT (HUE W)

25 5 5x2+5x50] [260

[8 10} Lo} {8x5+10x50}:{540}
T S o S g R o T R 9| w | 9 fefatEd TR 2

FeH - TF Rs 4, HeAl & [HH - TdF Rs 40

31, {1 9 KW g WS Y o fAu eevass Yfen ERs (4 % 2 + 40 x 5)
=Rs 208 T Rs (8 x 4+ 10 x 40) = Rs 432 2|
H: S gE w FreEtatad @ @ fefia w1 e §

AT yfa =1 =™ (Fuat o) ATAYHE SFRTYT (Ut W)

25 4 4x2+40x5 | [208
8 10 40 8x4 +10x40| |432
I, wjﬂﬁwwmﬁm@mwmwmawﬁﬁwmﬁmﬁﬁ@a

YFR ¥ THE F THG B

3Tkl gfq =7 <\ (Fuat °/) 3MEYTeh Yor (FuA | )
2 5 5 4 S5x2+5x50 4x2+40x5
8 10 50 40 8x5 +10x50 8x4 +10x40

260 208
:[540 432}
Sy fae ARl o U 1 U 3T 21 EH S@d @ R el Add B
T ok fore, AH Wil =1 G B H Uil w9 A o SUek B Aetl 39ek A
UM 38 (Product matrix) o TaFal @l Wa & o o0, 79 A ] diamal aon
B & Wl & o@, s/@Fal o HAMER (Element-wise) T0H Fid & @R q3190d 24
Ul 1 FTHE A1 L §| AT ®9 9, T IRl o o & fefdfad ae
g gfeyfim =+ &
I SRl AN B &1 U qRIfd B §, afg A w1 gen, BH wfeat
ﬁﬂw#wzﬁ‘élmsﬁﬁqﬁA a]TH mx nFHE F AFE T AN
=[b,] T n x pFife F1 A 21 T WAﬁmBmwmepmﬁ
mana{gcm*%l @ C 1 (i, kyal #97a c, o F F e T AT A
@TBﬁEkﬁmﬂaﬁﬁﬁ%mﬁﬂmmaﬂ%mgwt U A | TR g
Tt [UEEE 1 ATHE S F O 1T s W A,




aeE 8l

gl At dfE [a _a 1T B I kal w9

jk nxp tl 12

. _ _ a..
g ¢, = ab,+a,b, *ab,+. . +ab, Z i D

so7e C = [c,],,,, AT B &1 A% 2

2 7
Wéﬁﬁm.?{ﬁc{l - 2}3% D=|-1 1|#&4
0 3 4 s 4
RS |
WCDW@H%MCD:[O _3 4] —1 1| wH2x2 aegE ¢ ot
5 —4

T gfafte C =i fodl ufeg =1 ufafteal =t D& fodl @9 =1 oma wfafteal &
TURel o ATHel % e Bl ¢ 39 I H gg 9R uieed frefeted €

R | (2 7] _[0@+c))+@6) ]
ol 9H9H -1 L=

waFemmm [0 3 4] L5 -4 | ? ?
v W (| [ 2 P7] 13 (I){7J+(—1)(l}+2(4]
Hg‘na';g? _l 1 =

Wy eEma (0 3 4] | =4| [? ?
wdwm [ ] [f2 7] [13

a4 994 -1 1 |=

wugamma [0 3 4] [ 5 —-4] [0@)+3C1)+4(5)
wdw o o] [ 2 7] [ 2
o1 TR 1 M |=

wawomma [0 3 4| [ 5 =4 17 0N +3(1)+4(—4)

13 -2
#Ad: CD =
17 -13
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2 6 0

6 9
JEENOT 12 I A:[z 3]H9JTB=[7 0 3} 2 @ AB @ wifsu

TR AN 2 WY & W oge B il & @HH ¥ oiaud AB uftafid 21 ot

_[6@+9(7) 6(6)+9(9) 6(0)+9(8)
AB 2(2)+3(7) 2(6)+3(9) 2(0)+3(8)

12463 36481 0+72] [75 117 72
S| 4+21 12427 0+24| |25 39 24

| frmuit | =ft AB wftenfira 2 4 712 strawers et & fF BA st wftenfom 2 swfs

SEEW H AB i 8 Ty BA uRteifia 7 @ it B 3% € Safh A Y ohaw

2 dfeaat (3 dfemal ) B1 A A 99 B HE: m x n QA k x [ Al o HE

& @ AB @ BASHI € uftifiua & afg ofit et afg n=k @1 [=m 2N fawm

gg,uﬁAaﬂtBﬁﬁwaﬁﬁéﬁaﬁaﬂaﬁ%‘,ﬁABWBAﬁ’uﬁmﬁa
|

SR o U i 37sRE-fafmmar (Non-Commutativity of multiplication of matrices)

319 BH T SSe0 oh I @7 R, 9§ AB @en BA uftufua ot &, @t g emavas
T ¢ f5 AB=BAT

23
mlﬁlﬁA:[_; _22 53] AR B—[4 5},3’! AB @1 BA 919 ®ifsu) gerizu fF
21

AB # BA

&el FiTh fF ATH 2 x 3 3598 2 3R BUH 3 x 2 3598 ¢, gafeiy, AB @@ BA gt
& uftefie € qe SHE: 2 x 291 3 x 3, wifed o AegE ¥ A sty R

_ 2
Ao |12 3 42 [ 2-8+6  3-10+3 ] [0 -4
-4 2 s T | -848+10 —12+10+5| [10 3

21

(23 2-12 -4+6 6+15] [-10 2 21
1-2 3
i BA= 45}[4 " 5}[4—20 —8+10 12+25] {16 2 37]

2-4 —-442 645 -2 2 11

ToeZadl AB = BA.



A= 83

Suge S9E § AB el BA fa=i-fu=t wifedl & aiege € of s@feg AB = BA
T FIE UH FE Gl & % A AB qel BA A W9 HIE % g9 q G9Ea: d
T 2 g T o 78 21 el en uw sEew 9w fimen & fau g @ € fr af
AB @ BA T9M wife & e a1 ¥ 78 Aevas 7€ 2 % 9 wme e

IR0 14 I A:[l O]ﬁeﬂ B:{O 1}%‘3# AB:{O 1}
0 -1 10 10

R BA = [? _[ﬂ 2| T=dar AB # BA R

Iq: e o FHH-fafee T2 e 2
& T | 3R Ao 78 T R R A 9en B aTegEl o 37 Wit 3 % fo, e
fen AB de BA TRefid &, AB = BA 1| 3901 o foQ

1 0 30 30
qﬁA{o 2}’]3{0 4}’?'5'AB=BA=[0 8}

e AU feh GHM whife o fomol sregel =1 UM swe-fafma g )
E}‘JEQHT 3113‘{@ é\wgumm & ®UH [ 3TTHR: (Zero matrix as the product

of two non-zero matrices)

&Y 3 & foF o areafos Emsd admb ok fow, 9 ab =07 o = @l a =0 e
b=0%r 2 firg =TogEl & forg 7 aifarda: T 7 o €1 39 919 1 29 UF S
B 3@

mmlSuﬁAz[g _21} ﬁmBz{z 3} 2 @ AB I HH I Hifsw

T it
) 0 2][0 0 00

16: AfE T AR F [UAES TH Y AR € A1 AavEF 6l ¢ o 3 4 U
AR AfEa: YA R B
3.4.6 éﬂaﬁﬁ & 0T o ?;IUT&TIf (Properties of multiplication of matrices)
AegEl & U o ol 1 ed A fa SRt Syafe fRu seem @ €

1. aeud fram: = off dF el A, Bden C & foau

(AB) C=A (BC), i s+t iehtur o <l uer it &id 21
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2. Taawur Tram : =l off 9 em=gel A, Baen C & fog
(i) A(B+C)=AB +AC
(i) (A+B) C=AC + BC, 5@ ot wriistor & 24 ugr wftenfia & 2

3. UM o dodHeh o ST @ Uodsh ol 3TgE ASh fere WM =ife % T e
11 sifiqe 59 YR gl §, i [A= A=A

o9 B SN o g SugE Toremt w1 geraT Hi

I B 13
I 2 3 —4] .
sEETT16a A=(2 0 3|, B=|0 2| @ C=[2o I}EHA(BC)
3 -1 2 -1 4
97 (AB)C 9@ =1fST 2R femerey 7% (AB)C = A(BC) Bl
1 1 =171 3] [1+0+1 3+2-4 2 1
T W AB=|2 0 3[|0 2|=[2+0-3 6+0+12|=[-1 18
3 -1 2[|-1 4] [3+0-2 9-2+8 I 15
2 1 2+2  4+0 6-2 -8+l
1 2 3 -4
(AB) (C) = |-1 18 [2 0 1]= ~1+36 240 -3-36 4418
[ 115 1+30 240 3-30 —4+15
(4 4 4 7
_ 35 -2 -39 22
131 2 =27 11
(13 146 240 3-6 —4+3
1 2 3 -4
S| BC = 02202 1=0+4 0+0 0-4 0+2
-1 4 —148 —2+0 -3-8 4+4
(7 2 3 -1
|4 0 4 2
|7 -2 -11 8
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1 —-17[7 2 =3 -1
Iraud A(BC) = 0 3([4 0 -4 2
3 -1 2|72 -11 8
[ 7+4-7 24042 -3-4+11 -1+2-8
=|14+0+21 4+0-6 -6+0-33 -2+0+24
[21-4+14 6+0-4 -9+4-22 -3-2+16
4 4 4 7
_ 35 2 -39 22
131 2 =27 11
TS, (AB) C = A (BC)
0 6 7 0 1 1 2
FErEvur 1738 A=[-6 0 8|,B=|1 0 2|,C=|-2
7 -8 0 1 20 3

@ AC, BC @1 (A + B)C &1 ufi@ed #ifww g8 of genfya #ifsw &
(A+B)C=AC+BC

0 7 8
g A+B=|-5 0 10
8§ -6 0

0 7 8][2 0-14+247 [10
I, (A+B)C=|-5 0 10| |-2 [=]-10+0+30 |=|20
8 -6 0|3 |16+12+40 | |28

[0 6 7]|[2 0-12+21 9
e afafEm AC=|-6 0 8||-2|=[12+0+24 [=]12
7 -8 @l]3 14+16+0 30
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01 1][2 0-2+3 1
o Bc=|1 0 2|2 240+6|=| 8
12 0]|3 2-4+0]| |-2
9 1 10
zafee AC+BC=[12|+| 8 |=]|20
130] |2 28
Eesi=rop| (A+B)C=AC+ BC
1 2 3
IR0 18 AR A=|3 2 T a Zemen B A®—23A-401=0
4 2 1
1 1 31 [19 4 8
T el W E I A’=AA=[3 2 1|3 1|=|1 12 8
1|4 1] |14 6 15
1. 2 19 4 (63 46 69
zafeu A=AA2=|3 2 12 8|=|69 -6 23
14 6 92 46 63
63 46 69 1 2 1 0 0
3 AS—23A—40I=|69 -6 23(-23|3 -2 1|-40(0 1 0
92 46 63 0 0 1
(63 46 69] [-23 —-46 —-69] [-40 0O 0
=169 -6 23|+|-69 46 -23|+| 0 —-40 0
(92 46 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 |=1]0 0 0[=0
(902-92+0  46-46+0 63-23-40 0 00
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FaeCor 19 frelt faum @ 9 o E T Teiae @ | ST SEER 3 TER
Tq Tk S HUh WH %I 3%h W STafga A YER ' o4 fafia gr dush wenfua
A FHfved gam A ¥ eleA g, S-SR SR qe gel et g yels Hudh s
wos (T o) = areE A o o 2,

yfd Fueh g
~ 40 EGiEaE =Ry
A= 100 T T
50 = g

XAMY T I=A |, T&E TEHR o TUH] hi G&AT e

1000 500 5000T1K f e Xt Y el i mer e = A
3000 1000 10,000|—Y

T el HAA AG Sifaw)

T g8l W

[ 40,000+ 50,000 +250,000 ]— X
a >Y

120,000 + 100,000 +500,000

~ [340,000] > X

720,000 | > Y

A <o g B Wl W ST W T sl MR HE: 3 40,000 YW & 720,000
% #egfg Rs 3400 @1 Rs 7200 2

| wTEett 3.2 |

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

1. mmﬁA:F 4]3:[1 3},c{‘2 S]?ﬁﬁmﬁmaamﬁm:



88  TIfUr

2. Tr=fafea =t fwfaa it
) [a b N a b ) (@ +b* b2+ N 2ab  2bc
a —b a b a (i A+ A +b:| |-2ac 2ab

-1 4 -6 12 7 6 -, ., ., 5
) cos“x sin“x sin“x cos”x

16 [+ 8 0 5| (v +

5 3 2 4 _sinzx cos® x

L

(iii)

cos’x sin’x

co

~

3. T prra wfeEfaa Sifa:

1

la bfla -b . |1 =211 2 3
@) Lb a}[b a} (i) |2 [2 3 4] (iii) [2 3“:2 3 1:'

3
2
| 3 4|11 -3 5 21 Lo
(iv) |3 4 5[|0 2 4 (v)32121
4 5 6/[3 0 5 -11
_ 2 -3
o 3—13}1 0
V1 .
-1 0 2
- 301
1 2 =3 3 -1 2 4 1 2
4. afe A=|5 0 2|.B=|4 2 S|a;mC=|0 3 2|,d (A+B)
1 -1 1 2 0 3 1 -2 3

(B - C) ufi=fea =ifswl @i & wenfua sifee f A+ (B-C)=(A+B)-C.

|
1

2 ¢ 3 2 53 4
3 3 55
1 2 4 1 2 A4
5. gfg A=|= = —|dW B=[- = —|,d 3A- 5B uftrfoa =ifsu
33 3 5 5 &
7 7
1,2 762
3 3 5 55

r
L
r
L
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- cos C(?se sin© T sin® sin© —C(?se
—sin® cosHO cos© sin©
X Y9 &ifaw afg

0 xw:[? 0] oo x_y=[3 “}
2 5 0 3

.. 2 3 2 -2
(1) 2X+3Y = qem 3X +2Y =
4 0 -1 5

X gen Y‘mﬁﬁﬂuﬁY{? ﬂ 39112X+Y={ ! 0}

-3 2
1 3] [y 0] [5 6
o T N T

10. mmﬁx,y,zamt%mﬁmﬂﬁ
{x z} {1 —1} [3 5}
2 +3 =3
y ot 0 2 4 6
[2 -11 [10 .
11. =fg x 3}){1}[5 }%T‘ﬁxﬁ%ﬂ yoR AM FId Hi
12. Afg 3 o y}:{ x 6 }+[ 4 x+y}%?ﬁx,y,z?[9ﬂ weh JHE = |
1z w -1 2w zZ+w 3
ifsTg)
cosx -sinx 0
13. IR F(x)=|sinx cosx 0|2 @ fag FFT & F(x) F() = F(x + )
0 0 1
14. 39isu f&%

o0 T 0 )
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16.

17.

18.

19.

20.

B
~
—_— O
—_ = NI
S O W
| I — |
1

-1 1 0 -1 1 01 2 3
0 -1 1(#] 0-1 1}/0 1 O
2 3 4 2 3 41 1 0

2 0 1
aﬁA{z 1 3| % A2-5A+ 6L, =1 T Fd Hifau
1 -1 0

1 0 2
aﬁA{o 2 1]%&%%% A3~ 6A2+TA+2[=0
2.0 3

Ifz A=[3 _2] 39-111:[] O]QaAz:kAZIsH‘rkam EqIE Y

4 =2 0 1
0 —‘[ang
afk A= 2 T 1 Ife 2 =1 T deame aege 21 a fag #ifsm
tang 0
2
coso. —sino
& I+A=(IA){ . }
Sin o CoS QL

ferelt SR W9 o 9@ 30,000 T4 1 i @ f5 3§ fae-fee g o et
o fRfem F 21 wed |l W 5% aftw g1 i aie w 7% =fifs = wra
21 21 e IO o WA g e fifa Fiee 5 30,000 T % F H
3 UFR & sl ¥ fav w0 & fou frg yen a1 Sd =R o9 s ura $e
SIfteh =T

(a) Rs1800 @  (b)Rs2000 =i

ot Thet 1 TEashi 1 M | 10 g9 WA fasm, § g5 difass famm qen
10 ToF STevIEA i q&deh &1 39 T&ihi 1 foa JoI %09 Rs 80, Rs 60 N
Rs 40 W 7% 2| SAege S o ¥AN g S i foh gl geqen! i
=4 W TRE 1 FA TR o ar g

| AT & X, Y, Z, Waan P 2 x 0, 3% k,2 % p, n x 37 p x k, FifeA
& aege 71 AN fRu wed g 21 qgn 22 ¥ wEt sw g




a=E 91
21. PY + WY = dftmnfoa s & fog n, kqen p ™ == wfqae gm?

(A) k=3,p=n (B) k== % ,p=2
(C) p@= 2, k=3 (D) k=2,p=3
22. AR n=p,q WHe 7X - 5ZF HIfe 2
(A) px2 (B) 2xn (€) nx3 (D) pxn

3.5. 3Mgg & uftad (Transpose of a Matrix)

39 S =0% | B4 TRl aroye o qftad ol e faviy TR o SegEl, 99 gefha

3@ (Symmetric Matrix ) a1 fawq T0fAa a5 (Skew Symmetric Matrix ) &

TR H A

uftarr 3 4% A=[a, ] TF mx nHife F1 AR T @ AFT AR au e w1 wEn

fafs= (Interchange) F3F ¥ Il BIH TN Y8 A %7 9Rad (Transpose) HEadl

B e A uRad ® A’ (T AN B Frefim w@ 81 g v |, Al
A=[a], ., A" =[a] , &1 33T, 7K

i Jidn X m

B 3 3430
A:\/g 1 _Eﬁl_'ﬁA=Sl__1 _Eﬁ"'ﬂl
0 -1 5 bhys

53><2

JTegEl o Uitad o TureH (Properties of transpose of matrices)
are &9 forlt steqe o Titer e o fretfarfiad ol =1 foem sofh feu =1 s
&1 ST ToITU UG SIEl g TRAl W Gehal €| SUgE i o fheel SAogel
A Qg Be fag

1 A=A (i) (kA) = kA’ (ST&T k &TE = 21)

@) (A+B)=A"+DB @iv) (AB) =B'A’

ITET0T 20?1&/%:[2 ;E ﬂaw ‘E‘;:[I2 _21 ﬂﬁn fr=fafag =1 Henfia

i
() (A) =A (i) (A+B)y=A+B
(i) (kB) = kB', STl k 1§ 1= 2|



(i1)

(iii)

EE

3

EE]

A=3
4

(A =A

4 2

3 3 2 2 -1 2
= = =
A { o}’B 1 2 4
P
(A+BY=[/3-1 4
4 4
3,
A= |V32[.B=
| 2
55
A +B =[3-14
4 4

3 4
32
2 0

20

(A+B) =A'+B'

o2 12
12 4]
2% k

(kBY = | —k 2k |=k
2k 4k

(kB)' = kB’

= A'=[3 2 :(A')':E;

21
=1 2
2 4
2k -k
ko 2k
(21
-1 2|=kB'
2 4

2k
4k

|



A= 93

-2
FaETU 219 A=| 4 |,B=[l 3 —6] % d Tefq FIWC (AB) =B'A’ ?|
5
-
A=| 4|-B=[1 3 -6]
[—2] 2 -6 12
zHferg AB=| 4]l 3 -6]=|4 12 -24
E |5 15 =30
(-2 4 5
(12 24 30
1
¥ A'=[245],B=] 3
-6
| -2 4 5
Tafery BA=| 3|[-2 4 §]=|-6 12 15|=(ABY
-6 12 -24 -30

Tl (AB) =B'A’
3.6 §HHA a9T foww @ufad 3= (Symmetric and Skew Symmetric
Matrices)

TfTATT 4 T A ASTe A= [q,) T FEOT € AR A'=A Ui 9, % W HE
" & o [a,] =[a] w1

y3o2o03
SR & fIU, A=| 2 —1.5 —1 | Uk gHfHa ogE €, iR AT =A
3 -1 1
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uftwTl 5 U o SR A= [a,] VA FEAT STogE wEATT €, ARA’ = - A, Sl
[ T j ok W A WA ok T 6, =—q 7 96, A EH i=; W, q q,=—q, T
¥z 2a,=0Aa, =0T i & fau)

T 319 97 TN T TR fowm wmfhg sege o fasol & 9+t seeE v e

0 e f
& IgEend ogE B=| —e 0 g]%ﬁ@ﬂﬁhﬂ&m@%,wﬁB'B%l
-f —g 0

31d, &H gafia qen foum wmfia omegEl & @ Toedt &t fag F8

T | Srtas seEaEl ard R o omere AR T A+ A' UE TG ST ae
A—A' T foaom gafia 3 B 2
Iugia aE oifee fF B=A+A' T
B'= (A+A
= A+ (A" (FifH (A +B) = (A" + B')
= A’ + A (Fif&H (A') = A)
= A+A (#FfHEA+B=B+A)

=B
Tt B= A+A' U% THfH e 2
a1d "A ofifay foh C=A-A
C'= (A—AY =A — (A (F1)
= A -A (FD)
- (A-A)=-C
3 C= A-A % fown gafia amege 2|

uua 2 fordll o AR &1 Us 9uiHa du Us fgun ufia SegEl o anTed o ®9
o o fran s w2
suufa 9 eifSy fF AT o eege 21w form wd &

A_1

_E(A+A’)+%(A—A’)



A= 95

w9 | g ed W € R (A+AY) U wEfi SeE aen (A—AY) U fae g
IeTE B it fhdt off aege AT AT (kA) = kA’ B 21 799 frend fereran 2 f

%(A+A')mﬁaala§am%(A—A')ﬁwwﬁa e 1 3@ fordt o aTegE
% THfG a1 U faud wEfa STeREl & AHe o 'Y H o R S 9l g

3 =f i
IETETT 22 37 B-[! 3 4| = % gufid omege den U fawn wmfia
1 -2 -3

3T o AMTHe o ®Y H oI HITaC)

4 «f j
T FWIB' =|-2 3 =2

-4 4 3
| R _3
o efifsg fe P=E(B+B')=E—3 6 2|=|5 3 1 2l
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3.8 SERAUTE 31 (Invertible Matrices)

Ui 69 A, Hife m, %1, TF a1 e T SR AR U I o Sqege W e
34 YR 2, % AB=BA=L B 48 A& ehH ¢ Hed § 3N 39
A1 TrEfUa d &) UE <90 eTeqE A SfehHuig seed
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2. IfE B, 3YE A F1 =k €, @ A, 3TJE B F1 kA 2al 2l

A 3 [SRH AR 1 Afgdrad (Uniqueness of inverse)] felt =nf 2eE =1 =[m
e, AfE IEe A § al afgd e 2
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10 [ & <« 11 [ 2 =5 12_6_3
-4 2 Tl =2 21
SO S (2 -3 3
13. B 14. 15. (2 2 3
-1 2 4 2
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16. -3 0 -5 17.15 1 0
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fafaeg 3T
cosO® sin0
IFEIT26TE A=| 2 a fag #ifse fw
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cosn® sinn0O
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—sinn® cosnb
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cosn® sinn0
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=AB
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vel

2 -1
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D 31d sifee fF CD-AB =0 =l
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o D= =
c d 77 44
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afg Aden B Ewfia aege € o fiag #if B AB - BA U foms wefia sege 2
fag =ifSu % =79 B'AB Tfqa siean favm wafia @ afs A gafqa s
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14.
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a B
aﬁA=[y _a] = UER B A2=1
(A) 1+o2+By=0 B) I1-a?+py=0
(C) 1—o2—Py=0 (D) 1+o2—By=0
Ife Tk HAegE wHia qen fawm wafi <A & ©
(A) AT faml aegE 2 (B) ATH = ¢ 2|
(C) AT =t a7 2 (D) =79 | =i 72
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mwﬁmnﬁﬁﬁwzﬁlmxnmmwm%l
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U m x n I8 U ol e &, 9% m=n &l
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ferd vy e (a1 e segR) o 9t stoEE g E €
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