b ATge Ud s il

(Inverse of a Matrix and Linear Equation)

5.01 bAoA ATYE (Non-singular Matrix)
Ife fpdl ot 3egE A &1 ARG | 4|20 &I, Tl Y8 A FhAvY HE Bl © |

[2 4

Serevviefl A= 3 S]W%&b”“ﬁ“ T ©
2 4

i |4]= 3 5‘:10—12:—2;&0

52 JGohAciiA ATHE (Singular matrix)
Ife fdl of o 4 @1 ARG | A|=0 81, A1 AgE A GhAvIY AP Pl © |

S- A:[l 2] U AGHA A8 & Flfd |A|:‘1 2‘:6—6:0
3 6 3 6
5.3 9@ ATHE bl HeEvSol ATHE (Adjoint of a square matrix)
e 6t avf srege A =[a,],,., N AROE | 4| S FGT a,; P Fe@vs F, &, A o AE [F]
BT YRaT NS Bl A Pl HEEUSH ATHE B8l & 90 39 adjd W had B & |

ay 4, Oy a, a, a;

N
g afe A=|a, a, a, |1 sMAE 4 B EROG |4 =|a, a, ay
ay Ay Ay ay  d; Ay

AT |4 & oAl B TEEUS] BT YT

(1 =Py By By
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ARG (4| & 3aTd a,, (=2) BT AEETS =|5|=5

5 —4
ARG |A| & WEEvel &1 Mg B:[ ; 2]
2X2

I I R |
3re: exﬂtagauela%ﬂ%‘@lﬂ@ﬁrexﬂtags'aaj/A:B:_4 )

fewofl: agfafty gy 9 & sMys 4 1 F5EUSH AMMHE 4 & U [Jbol & saual 1 W= gRad= qr
fUod fdeol & sraudl &1 e 9acddy UIad HY Hahd o |

I 2 0 I 2 0
i emgE A=[3 -1 1|=4]=3 -1 1
4 6 4 4 6 4
-1 1
o IRPE A & 3aUd a, (=1) ao‘rﬂs‘@lv@rz‘6 4‘=—10
31
alz(_z)aﬁrﬂs@v@’:—4 4778
3 -1
a,,(=0) RS =) =22
2 0
a21( 3)WW€:_6 4:_8
I 0
a,(=-1) ®1wEEre =| =4
I 2
a23(_1)a’7[m-0€:_4 6:2
2 0
a31(—4)3ﬂW€=| | 1|=2
I 0
a,,(=6) &A@ :—‘3 1|:—1
I 2



-10 -8 22

e9vs dl g B=| -8 4 2

2 -1 -7
-10 -8 2
31T YT A FT He@vso aNegg adjd=B" =| -8 4 -1
22 2 -7

504 ATHE BT HobH (Inverse of a matrix)

afd A &AM B4 BT Ub oFf g & dAT B AT S HH BT U (1 9 ATYE 39 UbR 8l fdb
AB =1 = BA, S8l I 3H %4 &I 35Ts B o, A AT B, AT A BT hH ATHE HEAI & a1 34 A~
AIFT B 81310 B=A"'>AA "' =1=A"4 |9¥d G AB=BA A W< & & 3Myg 4 b1 41 B &1
I AT BT Tdhd o | AT I TN M A T B 30 UHR 8l b AB=1=BA a1 3B A TAT B IRER
HA HEATI © |
505 €V W&yl YHI (Some important theorems)
THI—1 Uh 7 AYE A & Fobig 8 & fou mavas wd wafa ok @ 5 |4] =2 0
YHIOT: JTGeAd ¥k AT B, I AT A BT YshA SMMYE © A URANT § AB=BA=1

= 4=
= |4[B|=1 []7]=1]
= |4 =0

SRHNCRCICRICR
wafed wrck: AT |40 T
A-(adjA) =|A|I = (adjA).A

4| @1 AT < W

adjd _, _(adjA)
A v == v A []4=0]
S AB=1=BA ®su & & |
a_p_adid
3Id: A" =B= |A|
did
g =494
= |4]

31T A Th okl s |
T2 afs A A 9 BT 99 e ®l, i

A-(adjd)=|A|1, =(adj)- 4, STt 1, I A BT ST AT B |
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11 12

yE AT A=|a, a, a, | & g B BT T T T

a31 Cl32 a33
B, FE, F]
ade: Ez Fzz F32
by By Iy
all a]Z a13— El F‘Zl F;l
A A (ad]A): ay  y  dy Ez Fzz Ez
a31 a32 a33_ ES ‘F‘23 ‘F;S
1 00
=|4|0 1 o|=|41
0 0 1
I UaR Rig X dad & b
(adjd)-A=|A|1,
AT (1)a(2)H

A-(adjd) =|A|I, = (adj4)- A
fewoft: afe 4 o B, n %9 &1 @ 3w ©, @
Q) A.(adjA)=|A|1, = (adjd).A

n-2

(1) adj(adjA) =|4|"" 4

()  adjd” = (adjd)'
@) adj(AB) = adjB.adjA

|4 0 o
0 |4 o
0 0 |4

T3 YAD AopAYII ITPE & gobd ATHE AT (unique) T B

YHISE: AT A U JhAvi s & a1 B 9 C 39@ al o 3B &, a4

AB=BA=1
=T AC=CA=1

3 AB=1 =C(A4B)=CI =(CA)B=CI
= IB=CI
= B=C

31T GShHYIY 3B Pl JhH 3ME Mg 8Ial 8 |

(amgE v g )

1)

)

sfa Rieq

(1)

2)

(ATEaRT W)
[(2) & T 9]

T4 AR A T Bt € B9 D Fopeoid aif s & @ (4B) =B A

YATT: - A T B U & ¥ & ol 3T © |
T AB G4 |
A AT B IhANNYT T © |
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4| =0 @I [B[#0

S AB= B0

—  AB Iopelig aif g © |

3G UH MYE C S UBR of {6 C=B"'4™

St (4B)C =(4B)(B™4™")
=A(BB) 4™ GIEERRIR)
=AIA" [+BB'=1I]
=A447"'=1

T TR C(4B)=(B"4™")(4B)

=B"'(4"4)B=B"IB [rd74=1]

=B'B=1
- (AB)C =C(4B)
31CT: Y8 AB BT Teb AT oshd e C 6 |

(4B) ' =B'4"
ATIHT: (ABC.xvz)'=z'v'X'.B'4"
a5 A A ' Fopaolid amege € 1 g A7 M gopaeiy g’ @ (47) ! =(47)’
g e |4 =|47] |4z 0 (v A T ?)

’AT‘;tO

3 aegs A" A Fopaelig 2
A g & = A7 &1 iRaw 39 TR © fb

A4 =T=4"4

— (AA—I)T :]T :(A—IA)T

=  ANYA =1=4"U4"Y [ (AB) =B"A"]

— AT P UE A g (47 B

= (AT)—I — (A—I)T

FAECIDESE B |

SETEN-1. IS STE A=[; i] g, @
(i) A @1 HEGUSH AT (adjA) Sd DI | (i) fog AT &5 A.(adjd) = |4|1, = (adj4).4
(i) 4™ sma S| (iv) Frg Bfore 1 (471)" = (4"
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(i)

TIRIT

@33

(iif)

()

aAgT

T I U

[4-6 12-12
|2+2 —6+4

A-(adjd) =|A|1, = (adjA)- 4
Afl_%___l 4 3| |-2 3/2
4 2[-2 1] |1 -12
|2 32
L1 -2
-2 1
A—IT:
7 {3/2 —1/2}

AT =[; j]:|AT|=

1 2
=4-6=-2%0
3 4

(A7) &1 3R Bl

cwlj(/f){_é‘2 ﬂT {_43 ﬂ

M

@)

3)
sfa R |

)

®)



|AT| 21-3 1
-2 1
“13/2 —1/2 ©)
Ga@u 4y =" sfa R |
cosf® sinf
- = A_l
Sarevvl-2. IS gs A4 [—sine COSG] 8l al AT B |
4o cosd sind
go: | —sin@ cosd

cos@ sind

[4]=
ot |A|#0 sfq 47 @1 aiae 1

. |:c039 sinG]T [cos@ —sin9:|
ad_]A: =

_ =cos’O+sin’f =1
—sin@ cosf

—sin6 cosB sinf@ cos@
cos@ -—sinf
A,lzaayA: sind cosé _ cosf —sind .
|A| 1 sind cos@
SRS
SaTEU-3, AR AR A=|2 3 1| & @ A7 Sid AR e Reg @R s A A=1,
3 1 2]
g 3T
gd: famgamygs A=|2 3 1
1 2 3
l4=]2 3 1/=1(6-1)-2(4-3)+3(2-9)=5-2-21=-18#0_
31 2
st A7 @7 ariRacT B
s -1 =77 [5 -1 =7
sl adiA=|-1 -7 5| =[-1 -7 5
-7 5 -1 -7 5 -1



" 5 -1 -7
' 1
; A= 7 s
o |4 18
5 1
(5 -1 =771 2 3
a7 A‘A:—% -1 -7 512 3 1
-7 5 -1][3 1 2
[ 5-2-21 10-3-7
:—% —1-14415 -2-21+5
| -7+10-3 -14+15-1
[—18 0 0 1 0
1 0 -18 0 |=|0 1
18
0 0 -18 0 0

aft aree A=|> || wn B=|C S
IGTEXVT-4. STIEIS’—ZSHQJT—79
s w120

A" a1 3l B
RO |B|=‘ ‘_—2¢O
7
B! &1 3ifaad B
[3 7][6 8 18449 24+63
aq:  AB= =
12 5][7 9] |12+35 16+45
67 87
147 6l
B 61 -87
(4B =+
2| -47 67
,1_1 5 _7
1l-2 3
1o -8
Bl=——
e 2[—7 6}
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15-1-14

-3-7+10
—21+5-2

] 81, d Rrg I (4B) ' =B '4"!

|

s R |

)

@)

®)

)

®)

©)



g ] 9 -8[5 -7
21-7 6|—2 3

1[ 45416 -63-24

2| -35-12 49+18

™)

1/ 61 -87
2|-47 67

3 (4) T (7) W(4B) ' =B A" sfa R |

2

1

3 _
]ﬁ,?ﬁﬁ@aﬁﬁmﬁ% A —44+1=0, as‘fo{o O}qzn:[l O]
2 0 0 0 1

FEI8YvI-5. IS 3YE A=[

e A7 Y sTa PR

2 3
Bal: e A:
1
, 12 3][2 3] [4+43 6+6] [7 12
A = = =
1 2|1 2] [2+2 3+4] |4 7

aoaanr=|T 2al? 342 O
oIt 14 7] 1 o270 1

[7 12] [-8 -12 1 0
= + +
4 7 -4 -8 0 1
_”7—8+1 12-12+0
[4-4+0 7-8+1

=8 8]=0,u€1’|A|:‘2 3‘:4—3:17&0.
! 1 2

A7 &1 R B
I A —44+1=0 = A —44=-] = A(4-41)=-1I
= A" A(A-4l)=-A""1 =(474)(4-4)=-4" SI(4-41)=-4"
= A-4 =-A" = A =414

e L
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10.

1 -2 3
xdfPaAa & fouames |1 2 1 | gshauid & |
x 2 3
1 -1 2
AR emeE (3 0 2| @, @ adid s S T fag PR & A-(adjd) = 4|1, = (adjd)- 4
1 0 3
fr=faiaa anes & Gopaeliy s Sd HIfTe
1 2 5 1 3 3 o 1 -1
Q|1 -1 -1 Gyl 4 3 Gi)|4 -3 4
2 3 -1 1 3 4 3 -3 4

cosoc —sinoc O

Ife smeqg A=F(a)=|sinc  coscc 0| &I, @ 4™ 91d BIfTg dorr Rig #ifvie s

0 0 1
() AA=1, (i) A" = F(-a) (iii) A-(adjd) = |4|1 = (adj4)- A
8 1 4
zrf%:A:é 4 4 7 DRE PR A=A
1 -8 4

I -1
Ife e A=[2 _1] g1, d g aifse f6 47 = 4°

[5 0 4 13 3
gfe A=|2 3 2| dam B'=|1 4 3|8 d (4B)" =0 PNV

1 2 1 1 3 4

1 tana ;. |cos2a  —sin2a
afe A= g, Rig difie fb 447 =|

| —tano 1 sin2a  cos2a

2 3
g HIfSY {6 aregs A=[3 4] NGO A —6A4+17] =0 BT T Rl & q2r A7 g1d I |

-8 5

5 4] 2 a1 Rig T 5 42 +44-421 =0 goazard A7 sa g |

Ife syE A=[
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5.06 WRMTHI & ITIANT (Applications of daterminants)
1. Brgst &1 @=%d (Area of a triangle)

afe v et & M (x, 0,), (x,,0,) @ (x,, ;) B, @ &9 O 8

_ ]
RIS &7 &1l A=5[x1 (3 =n)+x(n-»)+x(n-1)] (1)
x y 1
e L YL e
qor [©2 Y2 =X v X, v, 1 x3y2 1 (e W TR BRA WR)
X oy 1
=x, (3, =)+, (0= 3)+x (- ») )
w » o1
Ha@E A=gp v ]
x, oy 1
R 1
s o (x, ), (x,, p,) @ (x;, p,) @t BRIST &1 S=wa SIdI%\’A:ExZ vy, 1.
x; y; 1

feaofl: i eawa gHe Ue geTd WIRT Bkl §, SAIOIT &F%wd S $Rd T ARG &1 gD |1
(positive value) B fefam SITe 2 |

SeTevvRl: 3Rl &1 &= od SIS Safd e & < 4(-3,3), B(2,3) @& C(2,-2) g

-3 3 1
A:l 2 3 1
2
2 21
1 3 1 2 1 2 3
=—4-3 - +1
2 -2 1 2 1 2 -2

—{5(+2)-3(2-2) +1(~4-6)}

1
=—(-15+0-10
H(-15+0-10)

:_725:—12.5 it sarE

RIS @1 &=rthel Ueb &I M3 BIel 8 o A=12.5 o sabrd |
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2. 9 fagat @ WS 19 @1 =wd (Condition of collinearity of three points)
afe @ fag A(x, 3), B(x,, y,) @@ C(x,,y,) SR8, @ Bret ABC &7 819% 3 81T |

x »n 1
A=—lx, y, 1|=0
oy 1

w »n 1
x, ¥y, 1|=0
oy 1

:%{3(2—8)+2(5—8)+1(40—16)}

:%(—18—6+24):0

3. g fagat | oA arell I'T @1 WHHI9T (Equation of a line passing

through two points)
afe A fag A(x, ) @1 B(x,, y,) 8 @M AR P(x, y), AB 9 Tor arelt v o Rerd B, a1 fag

P, A 9o B Wi gi | o1

x y 1
x y 1=0
x, y, 1
St s Y@ &1 anfie iR 2 |
x y 1
Sereevmel: fawg A(3,1) o B(9,3) W ol arell ¥ar &1 §fiexer (3 1 1|=0
9 3 1
- x(1-3)-»(3-9)+1(9-9)=0
= —2x+6y=0
= x-3y=0

[104]



507 Iewd whwwwr e &1 s (Solution of system of linear equations)

Ife TR e
a,x+a,y+a,z=>b
a,x+a,y+a,z=>,

a, X +ay,y +a;,z = b

4 b =b,=b=0 8l d e FFar (Homogeneous) Heclldl & 3T fawwerd (Non-Homogeneous)

PEAT B |

! g4 fawward YRad FMaxs MEa &1 5 F1d B |
1. URPHT @& 931 ¥ »9R 99 (Cramer's rule)

() <1 a0 qrd INawd whiewwr ™ @ ga (Solution of system of linear equations of

two variables)
T =Rt dret YRgd FHHRT b

ax+by=c
a,x+by=c,
P 5 SR FE g
(A,
A Yy
A A, A
< A=|" bl A_cl bl 1
S8l =l pl M| | A=
2 2 2 2 a,
YHTT: A=" b
- 2 b2
xA:xal blzalx b,
a, b| la,x b,
N xA:a1x+b1y bl:Al
a,x+byy b,
A=l bloa
= _c2 bz_ !
whwar  vA=| Ol=a
a2 cZ ’
A, A, .
x=— T y=—%, W&l A%0

[105]
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faoiw Rerfer a8 Ioxo Mo ardg d S WRa WaRil &l fwld s &

a b
@ afe _1¢b_1 81, A a1 &1 51 Afgd & qem Mer \a vd w@ds 2
2

a,

1 bl 1
@)  afe a—:b—iz— Bl, A &R &1 8 W94 781 & a1 &R RTd B |

a2 2
al bl cl . . . .
m af = T 8L Nem @ 3 g § T e W 1 8 aveg W e §
2 2 2
(i) M= ==t ot INa®d Fre™ & g (Solution of system of linear equation for three
variables)
W =Rl aret IRgw FHIHRT g
ax+by+cz=d (D
ax+by+c,z=d, 2
ax+by+cz=d, 3)
A] AZ AS
X=— =—_Z=—
$ 8 DR IF 4 AV AET A
x oy z 1
B A#0 SN
ar A A, A A (ST &9 )
a bl G dl bl G a dl G q b1 dl
SH] A=|a, b, ¢, A =\d, b, ¢, Ay =la, d, ¢ ®M A, =|a, b, d,
s b ¢ d; b ¢ a, d; ¢ a, b, d,
al bl c]
YHTOT: A=l|a, b, c,
a3 b3 c3
al bl cl
xA=xla, b, c
a, b, ¢

3 3 3

ax+by+cz b ¢
a1 xA=|ax+by+c,z b, c, @fspar €, — C +yC, +zCy)

ax+by+c,z b, c

dl bl cl
Rl xA=|d, b, c,|=A, (FNHEIT (1), (2) AT (3) & TIRT 4)
d3 b3 c3
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al dl cl al bl dl
0 R yA=la, d, c|=A, @ zA=|a, b, d,|=A,
ag d3 c3 a3 b3 d3

x:%,y:% R 22% gId A#0
faeiw Refer (i) afe A= 0 81, a1 |FHIHROT MR g 8Ia1 & T e &1 g Afgd 8N |
(i) afe A=0 T A, =A,=A, =0 &I, I FHNHRY BRI AT AT 3R 81 Feball © | A Fpra el & ot
IS 3T &l B |
(i) afe A=0 T A, A,, A, 3 4 IS Teb 3 I, Al THIBROT {10 G BT AT Feb1d BT BT T1a
el g |
2. e Rigra @ wsEar 9:

a1 g Fr=feRad wfie<er fam ®1 gd 1 &

@, x+a,y+a;z=b
@ X+ayy+ayz=b, (1)

a, X +a;,y +a;,z = b,

S FHIBROT (1P Pl B9 3ME ®U 4 1 UdR {7 9 ©

a, 4, a3 || X b,
ay Ay Ay || V= bz (2)
Ay Ay Uy || Z ] b3
ar AX =B €y
a, a, O X b]
STgf A= ay Ay Ay |, X = Y| am B= b2
dy 4y 4y | z b,

BT 3T A B =R x, y, z Bl 0TI MHE e & d20 X FHBRT bRy § IR =Rl BT YT ©
51 w1 & 91d A B |
39 A |4|#0 a1 wHibRor (3)

AX=B
=N A (AX)=A"B
= (A'A)X =A"B
=N IX=A4"B
= X=A'B

fewoft: (i) |4|=0, @ 47 &1 s g
(i) [A|=0, @ 47" 1 3Rercd 7L BT | gl A I8 &1 © b wHIbRor by &1 8ot el 81T |
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I x+3y=5
2x+6y =10,

. 1 3
Bl \A\=‘2 6|=O U= 39 ETT & 3 BT BT |
qeidid IqTevvl
SaTEvvI-6. F2RGT &1 &E%d A BN Safd Brast & o A4(2,3), B(-5,4) o1 C(4,3) &1
&dl: 3051 ABC &1 &% a

2
1
A==|-5 4 1
2
4 3

= %{2(4—3)+5(3—3)+4(3—4)}

1
=—(240-4
L(2+0-4)

=-1
_ | (TR w1H) ot 3hTS |
Sarevl-7. A 95 (x, - 2), (5,2), (8,8) W@ &, dl x & A AT HIFN |
gd: .- QU famg (x, —2), (5,2) @1 (8,8) W@ &

x 21

5 2 1[{=0

8 8 1
ar x(2-8)+2(5-8)+1(40-16)=0
a7 —6x—6+24=0
at —-6x+18=0
7 x=3.

Sarevvl-8. g FINT 95 [be, a(b+c)], [ca, b(c+a)] TAT [ab, c(a+b)] T § |
gol: I 95 W@ 8 & ufde 9
bc a(b+c) 1| |bc+ab+ca a(b+c)

1
ca b(c+a) 1|=|ca+bc+ab b(c+a) 1 @ C > C +C, )
ab c(a+b) 1| |ab+ca+bc c(a+b) 1 1 b

1 a(b+c) 1
:(ab+bc+ca)l b(c+a) 1
1 c(a+b) 1
=(ab+bc+ca).0 (- 3T A W)
=0
3t fau Y favg, 4 & | s |

[108]



Sarevvl-9. I favgaii A(4, 3) TT B(-5, 2) &l fAaT aTeil N1 &7 FHId6R0T SITd BHITSTS TAT & &1 A1 ST BIFT,
afs Bt ABC &1 eawhd 2 ot gabrs, Sidfd C(k, 0) & |
Bel: A1 X1 AB W Rerd &1 fa=g P(x, y) 8 99 AABC &7 &=thel =0
4 3 1
1
—-5 2 1=0
2
x y 1

N %[4(2—y)—3(—5—x)+1(—5y—2x)]:0

= 8—4y+15+3x-5y—-2x=0

— x—-9y+23=0.
ST fds T AB &1 3T FHIGRT § |
31 AABC &1 &15%d =2 a3 gl

4 3 1
l—5 2 1|=%2
2

k 0 1

- %[4(2—0)—3(—5—/{)+1(0—2k)]:J_rz

N %[8+15+3k—2k]:i2
= 23+k=+4
= k=+4-23
— k=-19,-27
Sareevl-10. = FHieR e &9 87 aft 5 9w1a 81, a1 SR 199 9 8 DI |
(i) 2x-3y =3 (i) *+2y =3
2x+3y=9 2x+4y =10
B (i) 2x—-3y =3
2x+3y=9
. 2 - 3 - 2 3
Jel A= =60+6=12#0, A = =90+27=36%#0 qa1 A, = =18-6=12#0
2 3 9 3 2 9

A#0, A, #0, A, #0

BT BT T 9 Wad § 9T 3961 8 g § |
I R T 9

A 12 ’ A 12

3 AHIPRYT b BT 8l x =3, y=1.
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x+2y=5

() 2x+4y =10
7 A 4-4=0_A 220200 A15101OO
= = —_ = = = — = agﬂ = = —_ =
et 2 4 > 1o 4 2 10
A=0, A =0, A, =

. THAROT fIpTa SiaTd %" TAT 39 B 3T~ BI |
AMT y=k 9 x+2k=5=>x=5-2k 31 x=5-2k, y=k A& B & 54 & Wl k Wo

I fde T |
gareww-11. g AR e Feffad wfiexer e sraTdg & 97 SHdT 5 9%7d 781 © |

X+y+z=2

X+2y+3z=5
2x+3y+4z=11.

111
&o: ug! A=[1 2 3|=1(8-9)-1(4-6)+1(3-4)=-1+2-1=0.

2 3 4
2 11

A=|5 2 3|=2(8-9)-1(20-33)+1(15-22)=-2+13-7=4%0.
11 3
121

A,=|1 5 3|=1(20-23)-2(4-6)+1(11-10)=-13+4—-1=-8+0.
2 11 4

11 2
Ay=[1 2 5|=1(22-15)-1(11-10)+2(3-4)=7~1-2=4#0.
2 3 11

A=0 @1 A #0,A, #0,A, #0.

. TRl fRTI IRITd © AT S96T 81 I¥Id ol © |
Sarevv-12. fFEfaRad Tiieer e &1 HaR 99 9 8 31d P

X+y+z=9

2x+5y+7z=52
2x+y—-z=0

(V)

1
&d: B! A= 7|=1(-5-7)-1(-2-14)+1(2-10) =-12+16 -8 =4 #0.

-1

NN =
— L
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A=[52 5 7|=9(-5-7)-1(~-52-0)+1(52-0)=~108+52+52=—4#0.

0 1 -1
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