-
[EUTeR (Deter minants)'

All Mathematical truths are relative and conditional — C.P. STEINMETZ <

4.1 gfHaat (Introduction)

e st o, 50 3Teg 3iR STTege! o siemior o fame
o 1o fopan €1 wHd Sismifordte wefieReon & e &
Ael oF €9 | = HE ff G 71 38k R fas
THFN & ™

ax+by=c
a,x+by=c,
@ AR X8 e o ¥ ow
a by G i
T HHIHN o IR 1 Afgdld e © Sren 7el, TEehl P.S. Laplace

a b,—a,b, T@ 5N WA fRA S T (WO FiC R (1749-1827)

zr&:;ii% T a b,—ab,#0, @ A W % T w1 T SAEE i 3) T8
2

Tem a b, —a,b, S THEH % fem & ofida @ AW wd ¥, qB AR
A=[‘;'12 Ej@ﬁﬂﬁ%ﬁ?g@AaﬂmmdaAm%lmaﬂ

gSfifrafn, fomm, srefore, gmifses foam et o fagga ey 2

9 LA™ W, TH hadl ardfas gafedl o 3 wife T o ARG T fa=ar |
79 e § GRIvR & o1 o, SUeRfure, GE-ave iR e %1 eFwd A w
H RO 1 SR, T = g8 & Teues 3R Fohd, as THiehu o Fehmt
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I HIAT R STETAA I Tk e o Sk HT TN HT I el A =Rl
o Tl o 7 1 I B

4.2 |rfutes (Deter minant)
T NI % JF T STgE A=[a] FI TF FEA (Srferek A1 W) GR Felferd sk
Tohd € 59 ol oTege 1 AR %ed §1 38 TH e i 9 9iE S Hehdl § i
Tk 8 1 Tk Afgda G (arfass a1 9fmy) O Gefed & 2

Ifg M ot sTeel 1 g 2, kasft gemet (arafae a1 9fme) &1 99=ad €
R f:M - K, f(A) =k o gr1 g € el Ae M 3R ke Kad f(A), A
grRfvoeh e 81 3 |A| A det (A) TA o g it Frefud femean sman 2

a b
c d‘ = det (A) gR1 feran < 21

b
aA= : q ,a‘fAésﬂerr{ﬁJWamM:‘

feugoit

(i) 3moge A forg, |A|=i A ORfUEs Ted €

(ii) et o STE! o WX B 2
421 Tk FIC & ATHE T WRIUTE (Determinant of a matrix of order one)
M Tk FifE H1 MG A =[a] & df A TR T ash SR Refd fhan S 2

4.2.2 fgeta ®ife & 3Tegg @1 @RIV (Determinant of a matrix of order two)

A 2 x 2Ffe F AFEA = ey
a4 oy
WA F G w1 39 YRR § gRIfd R S SR B
all alZ
det (A) = |A| = A = Z = 8,8, - 3,8,

IETET 1

2 4
4 2‘wmmﬁm|

2 4
T g o =2(-4(-1)=4+4=8
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X x 1

IETEI0T 2 %1 A 4 hifed)

Xx—-1 X

X x 1

A =X(X)—(x+D) (x=1) =x-(-1)=x2-x2+1=1

Xx—-1 X

4.2.3 3x 3 HifE & ATHE FT GRIUTEH (Determinant of a matrix of order 3 x 3)
T ife o T=g8 oF ARk i fgdfter shife o SRRl | =k ser A foRan Srar
21 7€ UF GV 1 U Ul (A TH W) AR T weed g1 gaid Hife
% TR F1 B: THER § TEIRA fFa s € A o (R, R, 79 R) H § gow
o T SR A W9 (C, C, TN C,) H ¥ YT o TG T MY JER A RO
T & S T Frefafaa fefal § e fea = )

=t seE A=[a),,,, ¥ WO W =R F@ <

a4 4y 44
&1 By Ay
83 83 g
g gfer (R) o STfE9T wawor

RUT 1 R, % Ted AT @, (<L) [(=1)AF T S wRfores |A| T TR
Hfer (R,) @2 Tl &9 (C)) o &l &l g2 § Wil fgeiid shife o wrfors 9 on
i FifF a, R, 3 C H feeora ¢
e e
3:{% (_1 a, Q;, g
Ul 2 FEifF a, R e C, ¥ fod € s@feq R, & T sfa@d a, &l (<1)!+2
[(~1)%* ™™ 3R "Rfork | A |1 Teelt 9fed (R) @ SR W (C,) i g ¥ W
fgda %1 o R ¥ Tom ity

g

Sl |A|=

a21 a23

i 07 o, a,
wIUT 3 TR a,, R, 920 C,® feerg # zwfaw R & dwR sta@a &l
(-1)1*3 [(=D)2F T SR R | A | Teel W (R) 9 @R W9 (C,)
BM W U g ohife o TR 9 0T HifSQ
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a21 a22

?FM'YFL D) A A

TUT 4 37 A T AR 310q | A | oF SSieh ol ST =0T 1, 2 9 3 | W ol
TR T AR Heh fAfEy g

3y Ay Ay A3
— —(_1)1+1 —112
detA=|Al= (1) tay, g o | D A o
)t 3 8y p
H D e 83 83
Ell |A|:a11 (a'zz a33_a32a23)_a12 (a21 a33_a31a23)

+a, (a'21 a, -, a'zz)
=, 8, -8, 8,8, 4,38, a,;+ta,a,3a,+3a,a,a,

8,5 8y 8y - (D
| feoit | w9 =R e o T e g w49
Toeiar ufem (R,) o srfast wawon
Q8 dp a3
A= ay ay
83 83 dg
R,% IR W0 T W, 7 W g §
Al= (L2 ta. P2 B8] (22, [ G
A= (D" “ay 8, as D a226131 ag,
_1)2 34 4, ap
(D" “ay B, Ay

-y (alz - a, a13) ta, (a11 A -8y a13)
—ay, (an a, — 8y alz)
|A|:_a21 Q,a,ta a8, ta,a,a,;,-a,3a,8,;-a,3a,3a,
ta,a; a,
=4 8,8, -, a8, -a,a, a;ta,aa, ta,a, a,
85 8y 8y .. (2
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TES W (C)) F ST yERr
& Qp a3
|A|=]8y a8y ay
83 83 axn
C, % TIRY TH0 FH W T W e ¢
a. a.

IA|= ay D by Qp3 a, ( 2 1 8, a3
3y 33 8y g3
ap &

_13 1 12 3
+a31( 8, 8

=8, (B8, -8, 8,) 8, (@, 8, -, 8y) + &, (8,8, -8, )
|Al=a, 8,8, —a, 8,8, -8, a,8,+8,a,a,+a,a,a,
8y 8, 8y
Ty By Ay m A Ay Ay, 8, By By TR, B 8, TR, B,

—a58, a, )]
(1), (2) ¥R (3) W T B & |A |1 OF THH 21 T USh! oh 1 ok fau Big
feon w0 © o6 9 7% wenfu@ #X R A R, C, 3R C, % TR v+ (1), (2)
3R (3) ¥ W uRomE & TAE 2l
37d: Toh ARIUTh ! forell off oo a1 w9 o ST TER0T &t W 99 919 <
T 2l
feagoit
(i) UM I WA H oh T 7 TR 1 39 qf a1 WY o6 TR TE0T hid
s g 1 G sifershan el R
(i) TRUTRT T TEROT HId THF (—1)H W O HI o TAM W, TH (i +j)F g A
oo 9 o STER +1 -1 ¥ U1 L Gehd 2|
(i) @ witST A = ié AR B = ;éﬁ%mmw%ﬁ

A=2B.THg|A|=0-8=-83R|B|=0-2=-2%
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e HIfT & |A|=4(-2) =22|B|AT|A|=2"|B|, &l n=2, o =gzt A
g Bl Hife B

=9k &9 |, 9K A=kB, Sef A9 BT ogel &1 &ife n &, 99 |A|=k"| B |, STl
n=1,2, 3%

1 2 4

IETE0T 3 AR A=|-1 3 0| & 99 9| s
4 10

Tl M A fF fR W # J fafedt g € e de ww (C) % e
WERUl i W EH WIwd Bl © R
‘—1 3‘ ‘1 2‘ ‘1 2‘
A=4 -
4 1 4 1 -1 3
= 4(-1-12)-0+0 =—52

0 sn —C0S
FETET0T 4 A= |—Sin 0 sSin | T 9M 19 Sifeu)
cos —4gn 0
T R, % IR TR0 FH W EH W i € R
0 sin i —sin sin —sin 0
A=0 ) —sin — COoS )
—-sin 0 cos 0 cos —sin

=0-sinao (0—sinP cosa) —cosa (shoa sin B —0)
=snasinfcosa—cosasinasinB=0

3 X 3 2
ISR 5 IS q x o AE FG Hifeg)
x 1| (4 1
3 X 3 2
IED
o fom # ‘ ' ‘4 1‘
SBIGY 3-x¥=3-8
37eMiq X2 =8
31 x=+22
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Y9 1 9 2 9% H GRUeR 1 M G Hifeg

2
1.

2. ()

3. AR

4. 9%

5. frAfafas arforest =1 99 79 Sifsg

@)

(iv)

6. afk A= 2 1 -3 @ d|A| @ HifSg
5 4 -9

7. X HE I hifeg Afg

]2 4

4
-5 -1

cos
sin

A=

A=

3
0
3

—sin
cos

EE N

o O -
o - O

-1 2
0 1
5 0
-1 2
2 -1
5 0
11

AN P

2X 4
6

| worare®t 4.1 |

(i)

(i)

2
, T feam [2A]=4]A|

3 -4 5
1 1 -2
2 3 1

12 3
00‘4 J

x> —x 1 x-1
x 1

7, fs@se |3A =27 |A |

(i)

X ﬂ

0 1 2
-1 0 3
-2 3 0

2X 5
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X 2 6 2
8. =l 18 x ‘18 G‘Eﬁéﬁxw 2
(A) 6 (B) +6 ©€) -6 (D) 0

4.3 \rfurert ok TuTe (Propertiesof Deter minants)

oot er=as  BHH WRMUTERT o1 WEX0l ST 9 €1 39 31=a% | &6 URMUehi & %o
T R gEag w1 NHE T G @ WH H I H Gene hl Afushan aw
F Y TR A A0 HET WA & S g1 A e TR off wife o grfoes o fag
T € fohg B0 T 1 3% shedl Gl I d% o WRIUEHT ash i |
Turerd 1 TRl Arfors w1 A @Rl dfeEl o W o weR ufEfdd wE W
Tfafdd & 2|

a & g
AT - HH i A= b b, b
G & G

Yo dfed o SR TR0 i W, B K i € R

A:ai‘bz b, 5 b b b b

G G G G G G

:al(bzcs_bscz)_a'z(blcs_bscl)+a3(b102_b201)
AT iRl w1 WA H gRafdd e W g R
a b g
a b ¢
a; by ¢
A, T TUH T S TR TEO F W W U ¥ fR

Alzal(bzcs_czbs)_a'z(blcs_bscl)+a3(b102_b201)

3d: A=A,
feoguit swa oaren 4 T ¢ fr Ak AT ot eTegg ® di det (A) = det (A), ST
A, A T 9REd 2

B feormit | =k R = i o ol C =i 9 ww 2, @ v ok W % wen
Ufiterd" 1 gH Hehad H C, <> R fe@

3T BH IW T[UIEH ol ST §RI FeAId il

A = T I B
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2 3 5
SEEUT 6 A= |6 0 4| fau qued 1 &1 9@ Sifag)
1 5 -7
o1 AR 1 Yo 9fed o STRET TR0 i W,
A_20 4 (3)6 4 6 0
- |5 7 1 7 15

=2(0—20) +3(~42—4) +5(30-0)
=-40-138+150=-28
it 3R e o TWER IREdd S W FH uw 8 e

2 6 1
A =|-83 0 5| (T8ci W9 o IR T FH W)
5 4 -7
0 5 6 1 6 1
=2 - (=3 5
4 —7 4 -7 05

=2(0-20)+3(-42-4) +5(30-0)
=—-40-138+150=-28

TE: A=A,

3T U 1 Fead ga |

TuTerd 2 IS T AR Y hie & SRR (3 W) T RER aRafda s fen s
8, 79 URfok o1 Tog wREfda g s 2

a a4 &
b b, b
G G G

W TfeRd o TSI WEROl i W EH UM ©
A= a1(b2C3_b3Cz)_a'z(blcs_bscl)+a3(b1C2_b2C1)
Tl SR de o B TR uiEfid el R oR,® 9w T4 AR

WS A e A =
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G
by
a
21 38 el dfe o STfRY TERU HH W,
Al:al(czbs_bzcs)_a'z(clbs_cs b1)+a3(b201 _bch)

= —-[a (b,c,—b,c)—a (b, c,—b,c)+a, (b c,—b,c)] 9= Bl B
78 T ¥ A =-A
T YR, BH Tohel S T4l oh! TWER URefdd i Sed TR i FoAud o Hehd 8

A=

S
b, b
& a

B feort| ow il % TR afEd i R o R ik wiwi & v afied #
C & C = 3R ffd= #d €

2 3 5
SEEIOT 7AR A=(6 0 4| %l qued 2 1 G it
1 5 -7
2 3 5
TABHIA L gH 2 T A=|6 0 4|=-28(fau 8@ 6)
1 5 -7
R, 3R R, % WER Wf@fid & W R, < R
2 3 5
A =|1 5 7|9 e R
6 0 4
TR A, %1 el Hfed o ST THr T W N WW N © 6
5 -7 1 -7 15
Alzz‘o 4‘_(_3)6 4‘ 5‘6 o‘

=2(20-0) +3(4+42) +5(0-30)
=40+138-150= 28

s npil A =—A

3T TUTHH 2 Fetad gl
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TuTerd 3 AR TH TROTR KT R < A (1o W) T § (Tl ga st
TAM ®), Al RO 1 HE I B 2

Tuuty It g9 IRt A F TEE SR (A W) % TWER giafdd #Sd § A
%1 7H uRafda 78 g 2

qefy, o 2 o SER A % T w9<d T R

EsiGly A=—A

7 A=0

ST & YU TUIHH 1 Teh IS0 o gl FeAdH Hid 2l
323

JEEI0T 8 A= |2 2 3| % AF I &S]
323

o1 Teell ufeRl o STEl TERUT i W BH WK i € TR
A=3(6-6)—2(6-9)+3(4—6)
=0-2(3)+3(-2)=6-6=0
& R, 3R, ¥ €|
TUTEH 4 1S Tk AR o foRelt Uk dfe (STere W) o Ue 3T Wi Tk TR
k, @ TN Y § A SR W off k¥ Tford g S 2l

a b ¢
HETI T Al A=la, b, ¢
a b g
TOH! JoW Ui o SToEEl i K UM R W W TR AT @

ka, kb kg
A=l b G
a3 by ¢
g dfed o SR TR0 i W, B K i € b
A1=ka1(b203—b302)—kbl(a.ZCS—CZa3)+kCl(a.2 b3_b2a3)
=k[a1(b2Cs_bscz)_bl(azcs_cz%)+Cl(a2b3_b2a9]=kA

ka, kb kg 8 b ¢
3d: a b ¢ l=k|a b c
a3 by g a by ¢



TR 123

feauit
() =9 TUrHd o STER, ¥H Us 9RfUe & fohdl T ofed a1 @l 9 9 syafts
TUEE STeR FeRTe gend 2
(i) afzx T arfore =1 fm=dl < ool (I @) o W STaua wEEe (3
A W) B, q9 SHHI WM YA Bl €1 SIEL0m:

a8 a, &
A=|b b, by | =0 R, R, THEIR ?)

ka, ka, ka,

102 18 36
IEET0T 9 RO | 1 3 4 |@ 9 9| #iT

17 3 6

102 18 36| |6(17) 6(3) 6(6) [17 3 6
gamem AT fs |1 3 4] |1 3 4 | 6/1 3 4 0

17 3 6 17 3 6 17 3 6

(orer 3R 4)

TuTerd 5 IS Tk AR i U Ofed A1 W oh e A1 |t T 1 (A STfuR)
el oh FMTHA o B9 H oHed &l df TR ki &1 (A1 AfeR) HRIUERl o IR o
w9 § = R s wear 2

&y 1 & 2 93 3 & B & 12 3
SR by b, b, |[=|b b by b b b
C C, G G & G G & G
& 1 &  , 8 3
A9 i ey = by b, b,
G G G

Yo dfed o SR YO0 T W EH UM € T
A=(@ +2)(b,c,—c,b)—-(a,+1i) (b c,—b,rc)
+(33+7u3) (bl Cz_bz Cl)
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:al(bzcs_czbs)_a'z(blcs_bscl)+a3(b1C2_b2C1)
+ ?”1 (bz G -6 bs) _7”2 (bl C;— b3 Cl) + ?”3 (bl Cz_bz Cl)

(TR ! Fafeerd & W)
& a, 83 1 2 3 .
=|b b, by |b b, b= T
G G G G & G

T YR 3 il @ Wl o fow em o 5 1 g #wR g

a b c
SeEror o Semsu fer |a 2x b 2y ¢ 2z O
X y z
a b ¢ a b c a b c
AR SNAdE TR |a 2x b 2y ¢ 2z| =|2 boe |2x 2y 2z
X y . Xy z X y z
(e 5 SR gR)

=0+0=0 (o 3 S 4 & FA FH W)
U 6 AR TH AR oF foRdt dfed A W9 o6 Yeh ofeEd |, gEd dfeR A W
o G 1l o qHH TS i Sig @ S € at Grivren 61 7 o'l e @1 eeq,
AR &M R >R +kR A C — C +KkC &1 Wi ¢ @ WRfoTh 1 7 FeT Tl &
HeTI

a 8 a a ko a ke, g kg
TRt A= b b bylsmA=| b b, b,

QG G G Q c Cs
e A EfF R, — R+ kR, o AT 510 W @il &

7&T 70 e e (R,) o STeal i SR k¥ T i IR 3% Ul dfed (R) R
T sreEl § Sied 2
Teha g 39 Wik H 39 TR fowd € fF R R + kR,
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Ad g

a & a| |kg ko ke

A=|b b, byl [b b, by | (T 5 5N)
G G G G & G
=A+0 (5 R R, 3R R, HU )
HAd: A=A,
feagoit
() ok ¥RfoF A® R — kR & C, — kC%F WaF ¥ Wa GRFER A, 8, @
A, = KA.

(i) o€ wF W R - R +kR & Fpneit #1 wF ¥ e IR W G
Bl dl e 3 =nfe T yeeht wieran 9 gwifeaq dfea =1 o= g o g &)
B =ifen) Stk T YRR o) feoquft wal w1 wfwest § wE ) S 2

a a b a b c
2a 3a 2b 4a 3b 2
32 6a 3b 10a 6b 3c

T WU A § R, - R,— 2R 31X R, —» R, — 3R, & FaT & W &9 44 ¢

a3

samEver 11 fog #ifee & A =

aa b a b ¢
0 a 2a b
0 3a 7a 3

T R,— R,—3R,, & T & ¥ 77 T € fF

aa b a b c

A=

A=|0 a 2a b
0O O a
C,oh 3T T HTH W
A= ag 2 b 040

= a(@-0)=a(a?) = a9 e 2l
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FEETOT 12 gERO foRu fomn fag e fo

X yy zz X

A= z X y 0
1 1 1
T AT R - R, +R,& WM &H W &9 T §
X 'y Z X Yy z X Yy z
A= Z X Yy
1 1 1
3@ R 3R R % 3a@e arawd €|
sHfeT A=0
SEEI0T 13 FAfafad 1 99 J| Sifse
1 a bc
A= 1|1 b ca
1 ¢ ab

% R,—» R,—R ¥R R, » R,—R,, & ¥ &% | &0 I &

1 a bc
0O b ac(a b
0 c a b(a ¢

R, 3R R ¥ %N (b—a) 3R (c—a) I9afT= o W &9 90 &

1 a bc
01 -c
01 -b

A=

A=(b a)(c a)

=(b-a) (c—a) [(-b+0)] (B WA o AT T HH M)
=(@-b)(b-c)(c—a)



TR 127

b c a a
sapwr 4 fagwifsefs | b ¢ a b 4abc
c a b
T AH sy
b c a a
A=| b c a b
c c a b
TR W R, — R —R,—R, & WM &H | 37 94 ¢
0 2¢c -2b
A=|b ¢ a b
c c a b

R, e OO i W EH UN B f
c a b b b

—(-2 —2b
c ab‘(c)‘cab‘ ( )‘
=2c(ab+ b —-bc)—2b(bc—-c®—ac)
=2abc+2ch’—2hbc?—-2b’c+ 2bc*+ 2 abc
=4 abc

b c a
c ¢

A:O

SETETUT 15 AR X, y, z faf= & @ik y ¥ 1y} 0

df guisy fF 1+ xyz=0

x x* 1%
e A A=y y° 1y
z 2127
X X x x* X
A=ly ¥y 1y ¥y ¥ (e s o Wi gw)
z 22 2 23
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1 x X 1 x X
= (D1 y ¥’ xzl y Yy’ (C,&5C, 3R @@ C, < C,% WM 5M)
1z 22 1 z 7
1 x X2
=1y y|@ x2)
1 z 22
1 X NG

1 xz[0 y x y* ¥*(R>R~R R, —R-R & T FH ™)
0z x Z X

R, ¥ (y—x) 3R R ¥ (z—x) 39S o W g9 W & &

1 x x

A= (I+xyz) (y—x) (z=x)0 1 y X
01 z x

. =(L+xy2) (y—X) (z—X) (z—y) (C, = T T& FH W)
EED A=03R X,y 3Rz qft fo9=1 B,
d

X—y#0,y—z#0,z—x#0,¥ 8 1+xyz= 09« &l 2l

1 a 1 1
ﬁwmmﬁqﬁllblamli%%abcbccaab
1 1 1 ¢
T R, R, 3 R.¥ ¥ %AW: a, b 3R cIFAMS o7 W &9 Wa % & &
i, 1 1
a a a
1 1 1
i —abcl = = 1 =
EIRIRCL C b b b
i1 1,
C C C

R— R +R,+R % JaM % W &0 90 ¢
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1 11 1 11 1 11
1+—+—+— 1+—+—+— 1+—+—+—
a b c a b c a b c
A= abc l E+:|. l
b b b
L 1 1
c c
1 1 1
1 1 1)1 1 1
=abc| l+—+—+=|— —+1 =
K A a b cjb b
11 1
c Cc ¢
¥ C,— C,—C 3R C,— C,— C,% TN % W ¥9 N ¢
1 00
A= abc(1+1+£+£j l 10
a b c)|b
o1
c

= abc(1+ 1, % +3j[1(1— 0]

a C

1 1 1 o
= abc(“?E*EJ =abc + bc+ ca+ ab =< 94

31?1 fafu g7 C, > C,—~C,aC, > C,—C,, %l FIHaN ek el
C,— C,—aC, ™ YN ¥ch ST SEEL hl TA HTH hl TIT il

forT woRT fohT SR GRIUTRT o TOTHT ST YA ek fEfiEd 99 1 | 5 i fag
i

X a X+a ab b c c a 2 7 6
1. |y b y+b=0 2./lb ccaab 03|13 8 75=0
Z C z+C caabbc 5 9 86




1 bc a(b+c) b+c q+r y+z a p x
1 ca b(c+a)=0 5 |c+a r+p z+x/=2b q vy
1 ab c(a+b) a+b p+q x+y cr z

ARFUTRT o TUTHET T JANT Heh U9 6 | 14 T &l Fg Hife:

10.

11.

0 a -b -a° ab ac
-a 0 —c[=0 7 |ba -b* bc|=4a’b’c’
b c¢c O ca cb -c
1 a &
it b b*|=(a-b)(b-c)(c-a)
1 c ¢
1 1 1
i) |2 b c|=(a-b)(b-c)(c—a)(a+b+c)
a b c
X yz

Y 2=(x-y) (y-2) @-X) (xy +yz+ )
zZ Z xy

X+4 2x 2X
() | 2x  x+4  2x |=(5x+4)(4-x)
2X 2X X+

y+k y y
@ |y ytk 'y | kK 3y Kk
y y y+Kk
abc 2a 2a

iy| 2o b c a 2b abc
2c 2c c a b



X+ Yy+2z X y
(ii) z Y+ Z+2X y =2(x+y+z)3
z X Z+X+2y
X X
12 X 1 x| 1 x°
x 1
1+a%—b? 2ab -2b
13 | 2ab  1-a?+b® 22 |=(l+al+b?)
2b -2a  1-a*-b?
a 1 ab ac
14. ab b1 bc| 1 & b ¢
ca cb ¢

e Hen 15791 16 7 §el W Ul
15. af AT 3x 3FHIE &1 oif e & A1 |KA| T A e
(A) k|A] (B) K*|A] © KIA] (D) 3k|A]
16. frefafea & @ 9 o %uA e 2
(A) WA TF o SR 2
(B) R T T8 ¥ Feg Th TEA ¢
(C) TRfork T o 31ege ¥ Geag TH Ge& 2
(D) T @ FE
4.4 T3S o1 g% (Areaof a Triangle)

131

T e wanstl ® W € o wh e s widfEg (x,y,), (%, Y,) T (X, V),

Bl df SHH &A% Hsh %[xl(yz—ys) +X, (YY) + X, (YY,)] 871 == fepan S

2| 319 U HSF HI IR oF €9 § 39 YHR o 1 9w 7

1 X W
X Y,
XY

A=E

(1)
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fewuit

(i) Fifw ke T oA T e ¢ gqfere g9 gsd (1) ¥ Rk 1 Fede
UM od 2l

(i) =% et = 81 d o o Ty WRivTeR 1 eTeReR 3T ROk ] /I
AN FHifSg|

(iiiy 9 @ faget ¥ = s @1 &Fwa = g

SETETOT 17 Wk TS 1 &hel T shifog fs@es i (3, 8), (— 4, 2) 3R (5, 1) B

T e w1 aEwa:

!
2

3 8
_: i 1 ) %[3(2—1)—8(—4—5)+1(—4—10)J

_1 (3+72-14) = 6l
2 2

SETETUT 18 HRIUTRT o1 F4RT hiekh A(L, 3) 3R B (0, 0) 1 g arelt 1@ a1 el
A HIC 3R kHT I Ta BT % w55 D(k, 0) 39 ¥R & fF AABD &1
&kl 3 3RS 2

o1 UF it AB W &1 fag P(x,y) € @8 A ABPI &5%hdt = 0 (Fi?)

0 0
1 31=0
Xy

TE9 U ® %(y—?ﬁx):O?ilTy:Sx

S arefiee Y@ AB 1 gHi T B
fhg A ABD &1 &5thel 3 & gl o €

3

: 1
2

~ O Bk

Lo o
2
0

zlzissﬁw% _—gkzii’s,i.e.,k: )
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1. Tr=fafen gee o fku 7o oy fogen o sl 1 &5%a Ja S|
@ (1,0),(6,0),(4,3) @i (2,7),(1,1),(10,8)

(i) (=2,-3), (3,2), (-1, -8)
2. zuizy fF fSgA (@, b+ c), B (b, c+ a) 3R C(c,a+ b)&@ 2

3. I H kT A T HISC Ak B 1 e 49 TR © Wl vy
Frefafaa €

() (0),(40)(02 (i) (-2,0).(0,4), (0K
4. (i) SRIUTERT 1 A ek (1, 2) 3R (3, 6) i e el T &1 g T
(ii) mwmw(al)aﬁx(g,s)aﬁﬁaﬁmﬁ%@wWam
5. aﬁ::?z,—s),(s,@aﬁx (k, 4) arct TS 1 &% 35 o THTS &l kRl
EZ\F;%;Z (B) -2 (C) 12,2 (D) 12,2

4.5 IUARTUTeR 31X W@ (Minor and Co-factor)

TH SIe3% W TH SYHRMUERT IR Te@el shi JaNT ich URIUERI o TER0T o1 fogd &9
o e

ftaTeT 1 AR o TR a, 1 SUERME T Wi € S i S 9 oiR o w
frei aTepral o feord 2, ﬁmﬁwmélmaésgwﬁwﬁ M, = BT
=R FW B

femuit n(n=2) %9 o G o STed 1 SUHRIUE n— 1 1 TR0 el 2l

12 3
4 5 6
7 8 9
T HE 6 g Ufed Td g wWW ¥ fed €1 sHfae sEe TR = M,
frefafed vR @ 9= g 2|

JETET0T 19 FRR A = Y 7999 6 1 STARIU J1d hifsu]

1 2

. 8‘ =8-14=-6(A¥ R, 3N C, 3 )

M23=‘
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TR 2 TR SR o, 1 HeEE o A R IR W €, Wl
A =DM,
% SR RN Fxd € el g H STEROE M, 2

1 -2
mzow&m‘dr 3‘$Hﬂﬂmﬁ$3wnﬁmaw€amaﬂm|

&1 TP a T STEAROE M, 2

el a, =1,39fT M, = a, # STERMOE = 3
M, = 31add a,, %1 STER[UH =4
M,, = 14 a,, 1 ITHRIUE = -2
M,, = e a,, 1 STERMUTR =1

o a, 1 Heds A ¥l 8T
A,=ED)t M, =(-1)2(3) =3
A,=ED)2 M,=(-1)°(4)=-4
A, =Dt M, =(-1)P2(2) =2
A,=0ED)2 M,=(-1)'(1) =1

A G, &g

SEETUT 21 A= |8 8 Ay % Al a, 9 a, o STURME IR HEEe
8 8 A

EIGETIE L

Tl STERIUE 3R HWEEe 1 YRE gN g9 U B

3y Ay

allaﬂ EESICE :Mn: Ay, ag A, Ay A &,

anam weEs :Au:(_1)1+l M11:a'22 8 —azay,

a, a5

a.ZlEFT ERRINEED :M21: a a =a, a,—a,a;,
32 33

a,, ol He@s = A21 = (-1t M21 = (-1 (a12 A~ a,8y) = —a,a,,t a,a,
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femuft 3T 21 W AR A HT R, % HUE TR FH W EH T E R
Ay Ay 81 8
1l8g, ag 83 8
=a, A+ a,A, A Ay, TR g F HEES AT
=R, 3ToEl 3R Ik TG Wewe! o UMEE AN
T WER AFI R, R, C, C, 31k C,% 3T 5 TH0I 371 Yo ¥ &
3a: GRIUTR A, forelt oot (21 w9) o erael IR $9eh §d He@el o TUMA®a
1 A 2

_ﬁ@qﬁﬁ(mwmézmaﬁﬁmwﬁﬁ(mwﬁ)ésm

¥ Ton fe ST A STRT A I A T | SO, HAA = a, Ayt a,A,
A, Ay T

8 ay
+ (_1)1+2 a,

83 g3

A = (_1)1+la1 + (_1)1+3 a13

& 3 a; a,
A= —1 1+1 1 1+2 1 1+3
(& 82 333"'5‘12( A 33+a1( ) a31 27
Q; dp a3
=|ay @&, as|=0(FifE R IR R, TAA F)
q 83 g
=l YR B9 o Uferdl R w4l o foT wer Y g B
2 3 5
SEMET0T 22 GRfoeR (6 0 4| o srereEl o SYGRIUE 3R HeEe T SifiT iR
1 5 -7
Wﬁﬁ ‘ -%H all ASl + alZASZ + a13A33= 0%|
0 4

A M, =g o[ =0-20=-20; T A, = (1) (-20) =20

6 4
M,=1|; _g =—42-4=-46,FHTA , = (-1)"*(-46) = 46

Mu=|; 5 =30-0=30; sHfel@ A, = (-1)*(30) = 30
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35
M, =|g _4=21-25=—4; WAUA, = (-1)"(-4) =4
2 5
M,=|; _4=-14-5=-19; gafq A, = (—1)?2(-19) = —19
2 -3
My=l, &= 10 + 3=13; z@ley A = (-1)*3(13) = -13
-3 5
M, =g 4 =-12-0=-12; WA, = (-1)*}(-12) = -12
2 5
M,=|g 4 =8-30=-22FdfaE A, = (-1)*?(-22) = 22
2 -3
3R M, =g o =0+18=18 w&fw A, =(-1)*3(18) =18
S a,=2a,=-3a,=5 TNA_ =-12,A_=22,A_=18%I

S ' all ASl + a12 A32 + a"13 A33
=2 (<12) + (-3) (22) + 5(18) =—24—66+ 90 = 0

frfafaa arforent o sTe™gal o STER U9 eus fafau)

L2 = . la ¢

1.(|)Og‘ (||)bd
1 00 10 4
2. ()0 1 Q (i |3 5 —
0 0 1 01 2

5 3 8

3. 3HQ ufed oh sTaFdl o HWe@sl ol WAR &eh A=(2 0 1 %1 WF 9@ &)
1 2



X yz
4. W & sETEl & veEe w1 wE s A= Y X am 9 wifu
1 z xy
a5 Qp &3
5. ARA= 8y By 8yl 3R a F @S A T A AF AF FEfarad w9 |
Sy 83 A3

oI fepan S 2

(A) a, Ay+ a, Ay, + A, (B) ayAutayA, +ayAy

(C) a2l A11+ a22 A12 + a23 A13 (D) all A11+ a2l A21 + a3l A31
4.6 Mg o WEWS 3 =IeRA (Adjoint and Inverse of a Matrix)
fUsct 31 o T U e ok kA I 1edd fRAl B1 39 o=k H eH 0%
3T oF HGhA oh S o AT ¥l i of = &3
AT o AT 9Bl B9 T SR 1 Te@es IRIG i

4.6.1 3Tgg T Wg@s<T (Adjoint of a matrix)

it 30 o PR A=[a)] F WeEes, AEF [A ] % U o w9 H 9RwifE €,
Sl A, FE o F HeEE € STF AT WeEed F adj AT R ST H €

&, Q& a3
A AT A= 8y 8y ay B
83 83 g
An Ap Ag Ay Ay Ay
qd adf A= Ay Ay Aypy FUREd =|A, A, A, g 2
Aa Az Ag A Ap Ag

2 3 .
SETETUT 23 g A = L4 %1 HgEeS A HifeU)
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T BN WMA B R A =4,A,=-1A, =-3,A, =2

9y o

& Ay

ﬁmvﬂzxZaﬁﬁégaﬁaﬂa{gA:[ }aﬂmﬁade,anaﬁIaﬂaﬁW

T TH a,, ¢ a,, % fog wRafia w2 3 9 Ft W frn s wehar € St e S

T R
ST ]

fog ==fere TRER FRfAT
&4 fam Syufa & fefefea yoa fide & 2
Ui 1 A A®E nhiflc w1 AR 7 L Aadj A) = (adj A) A = |A]1, ST |, nwife
1 qEHE T B
TATA: qH IS

8, Qp a3 An Ay Ay
A= a, a, ay & T adA=lA, A, Ay
& 83 8g3 Az Ay Ag

Fifch Tk TfeRT A1 WA oh 3TEFEl 1 WA Te@S! i T[0T T AN |A | F T9H Bl
% e I B R
0
0| = |A| [
1

o = O

Al 0 O 1
T TR AadiA)=| 0 |Al 0|=|a] |0
0 0 A 0

T yeR, T9 < wehd € & (adjA) A=Al
31 A (adj A) = (adj A) A = |A| | Fefd B
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TR 4 Tk I SR A STeIeRAUE (singular) EE € A% [A] =071

12
S % AU Ao A=, o T AR I 2 S A TR B
TFTTT 5T o SR A SRHUITE (non-singular) FECT ® A% |A| 20

12 1 2
wH e A= L, aﬁaﬁ|A|=‘3 A‘=4—6=—2¢0‘%|

31d: A SFhAvE R

70 frafafed g9 fam suufa & ffde = © 2

THT 2 Af AT BIM TE & Fife o FohAvig SR § f ABden BA off €
Ffe o FHAIA e B 2

THT 3 TR o UMEA 1 ARV ok HHYI: AR oh UM% oh HHM BIdl
€ a1fq |AB| = |A| |B|, T ATen B WM &ife & o emegE

Al 0 0
feuit &v w0 € % (adjA)A=|A| 1= O |A| O
0 0 |A
AN SR ARl T TR0 o T,
Al 0 0
l(adiA)A| = |0 |A] O
0 0 |A
10
i (ac A)] Al = [APJ0 1 (i)
0 01
e I(adi A)[ 1A = |A]° (1)
et (e A)| = |A

e ¥ W, A nHife F1 TH a1 Mg A® A |adjA| = |A-L @R
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T 4 T T STHEA T FohH I A ¢, A SR haet A A SIS 2
Sl O T nFife o1 Fohauia e A § 3R nhife #1 dms 3o | 2
Td nhife o THh a7 e B *1 e 36 YR & aifh AB = BA =1
FFTAB =1 T |AB|=|I| & |A||B|=1 (Fif® [I|=1,]AB|=|A||B]
U W B © A= 0. 3d: A SEhAE 2

foetied: o AT A [ehaoia 81 @ [A|=0

3 A (adj A) = (adj A) A = |A] (T3 1)
1 . 1
a A —adJAjz(—adJAjAzl
(IAI |A]
. 1.
el AB =BA =, W&l B=madJA
1.
37d: ASh IR 1 Sifie B 3 Al= madJA
13 3
SaEur 24 ARA= 1 4 3 T @ wefud FT fF AL adjA=|A]L | R AL
13 4

EICEAIE
T BN UG E TR |A| =1(16-9)-3(4-3)+3(3-4)=1%0
WAM:?, Alz=_1’A13=_1’A21:_3’A22=1’A23=01A31=_31A =0,A_=1

32 33

-1 0 1

1 3 3|[ 7 -3 -
S A.(adj A) = 4 3/|-1 1 O
3

4/]1-1 0 1

7 -3 -
sﬂi\ﬁlq adj A=1-1 1 0

e
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733 330 303
=743 340 303
734 330 304
100 100
=010=() 010 =l
001 001
7 3 3 7 3 3
air |A|1ﬁade=111 0 110
10 1 10 1

2 3 1 2
s 25 A A= 0B o < woenfia i fE (AB)I=BIATR

. 2 3|1 -2 (-1 5
S O T

it |AB| =11 0, (AB) L =1 3ifie € 3R 38 ffeiiad wehR & = fohen
ST 71

AB) 1 adi (AB) = 1[-14 -5 21{14 5}

SR |A| =112 07 |B| = 1#0. THTAL 3R BL3Hl 1 e 8 iR 5
frefafad &9 § =9 e S 9edl ¢

. 1(-4 3| _, |3 2
A1:—— ,Blz
11]-1 2 11

B 132 4 3 1 14 5 1[14 5
T 111 1 1 2 11 5 1 11/5 1

1d: (AB)* = BT A1@]
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2 3 .
SETETUT 26 AT HIWT fob oM A=, WEIRT A?—4A+1=0O, W |

2 x 2 I HT Tk TGHF M8 € 3R O, 2x2 FHife H Th YA 3T ¢ THHT
Tl ¥ AL ifs

W@W%ﬁAZ:A.A:[Z 3}[2 3}:[7 12}
1 2|1 2| |4 7

- A24A+I_712 8 12 1o_oo_O
B T4 07 4 8 01 |0 ol
EiG) A2—4A +1=0
3gfeTa AA-4A=—]|
A AAAY-—4AAAL=—|ALEH ARALE IW H §A FHifhk |A|£0)
e A(AAY -4 =— AL
e Al —4] =— A
4 0] [2 3 2 -3
-1 — — — =

R AR=dl=A =10 4171 2| |21 2
- . 2 3

’ Tl 2

T 1 3R 2 H Y TSR 1 Wewss (adjoint) G ifST

1 12

1 ;i 2. 2 3 5
2 0 1

WA 3 3R 4 H Wi wifw fFA (adj A) = (adj A) A = |A]. 1 R

1 1 2

, 23 , 30 2

46 .

1 0 3
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T 5 ¥ 11 H U Uy el o oA (e Sfdd @) 9 sifsul

1 2 3
2 2 15 0 2 4
5 4 3 6. 32 7
0 0 5
100 2 1 3 1 1 2
g 330 9. 4 10 10 0 2 3
52 1 7 21 3 2 4
1 0 0
11. 0 cos sin
0 sin cos

7 6 8

12. ARA= , o RB= _ o A MW FIWC fF (AB)*=BLALRI
1

13 ARA= |, 2l 9fEU foF A2—5A +71 =02 35! Herdl § AL T Hifsu)

32
14, afe A= | , o faC asiR b U weard 9@ i s

A2+ aA +bl =0 =l

1 1 1
15. eMeggA= 1 2 3 & fou <oifsy for A 6A2+5A +111=0 ®I
2 1 3
THHT TETIdl HALJE whife|
2 1 1
16. akA= 1 2 1 & wofud +ioe fRA3—6A2+9A —4l =07 o
1 1 2

THH! T AL Hifeg)
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17. afRA, 3x 3%HIfe 1 oif eregg € @1 |adj A| T TH ®:

(A) |A] (B) |AP ©) |AP (D) 3JA|
18. ARAHIE & 1 Ferdid 3gE € i det (A~) SRIR:
1
(A) det (A) B) Jet (A © 1 (D) 0

4.7 GRfuTeRl 3T MTeTEl & WA ( Applications of Deter minants and

M atrices)

T o=% H B0 QA A9 o[ R & e g feE & g iR faw
THieRToT o e 1 Hiradn ki Site o RO 3R Aegel o STy 1 i wi)
Hd Toerma: e W sheeld @ AfE gHeh gell (Teh &1 3ifeer) w1 Stfided g 2
e Tepma: o /T Feam § 4% Tues fhdt off gt 1 sifee = = 2

o femult |38 w1 | ew Sfgdid gl o Wi e de Eifid ©

4.7.1 T o FohH GIT IRaek THierTon & f7ehrr 7 geT (Solution of asystem
of linear equations using inverse of a matrix)
T & e THIHI o T i STToT8 THisheol oh &Y § e id € 3N T
o SR 1 YA ik 39 B Hd B
Frefafed gt frem W foem wifsg

ax+by+cz=d

ax+by+c,z=d,

ax+by+c,z=d,

a b ¢ X d,
TA e A & b ¢, X= y IRB d,
a b g z d;

T9 T ™ AX =B o &9 ¥ fHfafad YR 9 SIed $i ST gt
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frarfa 1 3k ATH SIHAYIE SToE © 99 TS FohH 1 i 71 3 AX =B ¥
& € R

Al (AX) =A1B (A® & UH % gN)
el (AA) X = A1 B (GlEEERIUERA)!
el I X =A"'B
el X=A1B

Tz e THIH fa T wefeheor fiehma 1 Afgdia g1 UeH il @ i Uh
g 1 A G Bl €1 WHih o e o 79 T w1 g fafu snege fafu
e 2|
frarfar 2 A AT rechuvi™ oege ® @9 |A|= 0 2|
7o feafa o &9 (adj A) B 9@ % €

I (adj A) B = O, (O I 38 ), d HIE &l &l &l & 3R Hefieheo Ferrd
A e

I (adj A) B = O, 7 1ot Wa a1 s1ewd gt =iifeh fehmr o oia &t =i =
HE off gt T&l =l
saretor 27 frAfafaa g e & ga Fifea:

2x+5y=1
X+2y=7
T U T AX =B o &9 § for@n s 9edl §, Sl
A 2 5,X XSﬁTB 1
3 2 y 7

e, |A| =—11+ 0, e7d: A SIHATITE e ? THIIT Eeh ook 1 3k g1 3R
ST Th Agd & 2l

1 2 5
1 =_ —
e <ifse fw At=-T7 3 5
1 2 51
3gfeTa X=AB=——
1 3 2 7

X 1 33 3
9 y 11 11 T 1

3Ad: x=3,y=-1
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Sare T 28 Fefafaa gt e
3x—-2y+3z=8
2X+y—z=1
Ax -3y +2z=4
Fl g fafy 9 5@ sy
ToT THR M 1 AX =B o ®9 § o5 fRal ST dehdl © el

3 2 3 X 8
A 2 1 1,X vy 3mB 1
4 3 2 Z 4

70 <@ ® fw
IA| =3(2-3)+2(4+4)+3(-6-4)=-17 %03
Id: A F[hHUNA €, 3R 3Heh kA o i €|

A11 =-1, A12 =-38, A13 =-10
A21 =5, Azz =-6, A23 =1
A31 =1 A32 =9, A33 =7

1 -1 -5 -1
Tgfeau Al=-—| -8 -6 9

17
-10 1 7
1 -1 -5 -1||8
3R X=A’1B=—ﬁ 8 -6 9|1
-10 1 71||4
X 1 =17 1
17
z -51 3
d: x=1y=292z=3

SETETUT 29 A HESH 1 AN 6 T AR TW TG T H 3 W 0N hich SHA G
A oiig € df g9 11 9 2T 21 Tt SR A o Sed ¥ ' S ge %1 A e
BI1 1 3HehT siewIvrde Fregor Sife iR e fafy @ wend wm wifsu)
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o gH ofifeTT eell, SH0 9 9 ge wE: X, y 3Rz, 5N fEfd #) qa & T
Il o STTER B9 Wiwd eil 8:
X+y+z=6
y+3z=1
X+z=2y
a1 X—2y+z=0
39 @ FIAX =B &9 § forar s gehar & @i

1 1 1 X 6
A = 0 1 3,)(: y ?;ﬁIB: 11 %I
1 21 z 0

F A 11 6 0 13-1 9 02l 394 adjATM FW &

A ,=1(1+6)=7, A,=-(0-3) =3, A,=-1
A,=-(1+2=-3  A,=0 A, =-(-2-1)=3
A, =(B-1)=2 A,=-(3-0=-3 A,=(1-0=1
7 3 2
sd: adjA=|3 0 3
-1 3 1
7 3 2
1 1
T YR Al=—adi.(A)==3 0 -3
A 9
1 3 1
FifR X=A"'B
7 3 276
x:é 3 0 -3||11
-1 3 1140
X 42-33+0] 9 1
- y _1|18+0+0|_1 18 _
z 9 -6+33+0] 9 27 3

Sd: x=1y=22z=3
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frfafead el 1 9 6 9 < T iR Rl o1 TG STeET 3T o ®Y H iRl
HifeT

1. x+2y=2 2. 2x-y=5 3. Xx+3y=5
2X+3y=3 X+y=4 2x+6y=8
4. X+y+z=1 5 3xy-2z=2 6. 5x—y+4z=5
2X+3y+2z=2 2y—z=-1 2X+3y+52=2
ax+ay+2az=4 3x—-5y=3 5x—2y+6z=-1
frefafed w97 7 9 14 T J&® FHie e &l g fafu § sa sifs)
7. 5x+2y=4 8. 2x-y=-2 9. 4x-3y=3
x+3y=5 3XxX+4y=3 3x-5y=7
10. 5x+2y=3 11. 2x+y+z=1 12. x—-y+z=4
X+2y=5 x—2y—z=§ 2x+y—-3z=0
3y—-5z=9 X+y+z=2
13, 2x+3y+3z=5 14. x-y+2z=7
X—2y+z=-4 3X+4y—-52=-5
3X-y—-2z=3 2X—-y+3z=12
2 3 5
15, aRA={3 2 -4 @ ALYQ W ALH TN woh FEfEfad
1 1 -2
iRt e I & HifT)
2X—-3y+5z=11
3AX+2y—4z=-5
X+y—-2z=-3

16. 4 kg ™, 3 kg7 @i 2 kg=mae =1 ged Rs60 81 2 kg @, 4 kg 7 iR
6 kg =M 1 ged Rs90 21 6 kg™, 2 kg 3R 3 kg =eel & qed
Rs70 B1 @1egg fafy gm0 wedeh =1 Hed Wi kg S shifs)
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fafaer 3ergvor
IEENUT 30 AL a, b, ¢ ¥ E iR fa= © @ feEe fF axfes
a b c
A=|b ¢ a| % °H BUTHE B
c a b
&1 C,— C,+ C,+ C, & ¥aM & W
a+b+c b c 1 b c

A=|a+b+c c a =(a+b+c |l c 4
a+b+c a b 1 ab

1 b c

=(a+b+0 |0 c-b a-¢(R~R-R,3 R—>R-R & T FH )
0 a-b b-c

=(@+b+c)[(c-b)(b-c)-(a—c) (@a-b)] (C & IR T FH W)
=(a+b+c)(-a—b*—c*+ab+ bc+ca)

1
=5 (a+ b+ c) (2a2+ 2b?+ 2¢® — 2ab — 2bc — 2ca)

-1

=— @+ b+c@a-by+(b-cf+(c-ay]

S SEUTeHR € (iR a+b+c> 03 (a—b)? + (b—c)?+ (c—a)?> 0)
IEEI0T 31 AR a, b, ¢, TM %@t ¥ & A Fefafad ARfos &1 71 F ST
2y+4 5y+7 8y+a
A=|3y+5 6y+8 9y+b
dy+6 7y+9 10y+c
F1 R, >R +R,—2R, & WM & W
0 0 0

A= 3y+5 6y+8 9y+b

=0 (Fifw 2b = a + ¢)
4y+6 7y+9 10y+c




150 Tford

IETEI0T 32 <9IsE foh 9rfores

(y+z)  xy x
A=| Xy (2] Yz |=2xz(x+y+2)
Xz yz o (x+y)

g WA H R, — xR, R, 5 yR,,R, — zR, 1 FaN & 3R xyz, ¥ 9 HH W
TH W I ¢ R AR

Xy z'© Xy X'z

1 2 .
A=—| Xy y X z y'z
XyzZ , , )

Xz yz Zx y

C,,C, 3R C, ¥ HA: X, y, ZIWATS T N,

(y+z)) X X

A= Xyz yz (X+ Z)Z yz
Xyz , , 2
z z (x+y)

C,—C~C,C,— C—C,& Wi & | 0 W< %W & Tk

(y+z)2 xz—(y+z)2 xz—(y+z)2
A=| Y (x+ z)Z—y2 0
2

z 0 (x+y): =22
S C, RC, ¥ (x+y+2) IHAMS o7 W, W TR0

(y+z) x—(y+2) x—(y+2)
A=(x+y+22| ¥ (x+2)-y 0

2

z 0 (x+y)-12
R, — R,—(R,+R) & WM %W W &0 ffafed arfors o i 2

2yz -2z -2y
A=(xX+y+2? |y X-y+z 0
z 0 X+Yy-2z



EIRED 151

C2—>(C2+%Cl)3ﬁ1 Cc, C, lcl HT TN B R I GRS
z

2yz O 0

’ y

A=(x+y+2p |Y %
2 ZZ

z — X Y
y

R, ST TR0 HTH W
A=(x+y+2?(2y2) [(x+2) (x+Yy) —yZ = (x+y +2)* (2y2) (¢ + xy + x2)

= (X + Yy +2)° (2xy2) W=l Bl 2

112 =201
SEETUT 33 AR A TPERA 0 2 -3 9 2 -3 o N & gu Fefafad
32 4 6 1 =2

TRl ™ & BA HIfT:
X—y+2z=1
2y—-3z=1
X-2y+4z=2
1 -1 2][-2 0 1
gl fem T pEwas (0 2 -39 2 -3
3 2 4]|6 1 -2

-2—- 9412 0-2+2 1+3-4 1
=| 0+18-18 0+4-3 0-6+6/= 0
-6-18+24 0-4+4 3+6-8 0

1 1 2° 2 0 1
;s 0 2 -3 9 2 -3
3 2 4 6 1 -2
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a1 XU T gefieRer e 1 oerE o w9 fefafad w9 F faan s g @
1 1 2||x
0 2 -3||yl=
3 2 4|z 2

e

1 -1 2711 =2 0 1
- y =|0 2 -3/ |1]= 9 2 3 1
z |3 -2 4] |2 6 1 2 2

—2+0+2] [0
=| 9+42-6 |=|5
| 6+1-4 3

3 x=0,y=53%R z=3
SaEduT 34 fag Fifve & arfoes

a bx ¢ dx p ox ac p
A=lax b ox d px q| (1 )b d q
u \Y W u v

@ WROE A W R, — R —XxR, & ¥ & W 34

all x*) c@ x) p@ %%
D=| ax b ox d pX ¢ | 9 g ©
u v W

a c p
=@ x*)|ax b ox d px q
u v w

R,— R,—XR,, & T & T &H RO

ac p
A=@ x®)b d q = g R
u v
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EqTT 4 UT fafayr goaraei
X snd® coso

. fag Fifsu fF ORfo |-sin6 —x 1 | 09 s B

cos0 1 X

=

a a bc 1 a &
2. "Rfors 1 v foeu fon fag wifst & |b b® ca 1 b b
c ¢ ab 1 ¢ ¢

coso Cosf}  cosa SN —sina

3. —sinp cosP 0 | &1 #F J@ Sifsu|
sing, cosp  sina sinff  cosa
4. Afe a, b 3R ¢ arafas et 8 ik arfirs

bccaahb
A=I|c a a b b c O
ab bc c a

g di gufeu foF = dt a+b+c=0TMa=b=c?I

X+ a X X
5 If€ az 08 @ W | X X+a X |=0 g Hifew)
X X X+ 4
a bc ac ¢

6. fag =ifsu f& |@° ab b’ ac | = 43222
ab b bc ¢

3 -1 1 1 2 =2

7 Az Atz 15 6 5B -1 3 0 @ WAB g um 7 Hif
5 2 2 0 2 1
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1 21
8. gmaifst A= 2 3 1 7 qf "enfug sifeg f
1 1 5
() [adj A]™ = adj (A™) @iy A=A
X Yy X+Y
9. Yy X+Y X |% HH J@ Hifeg
X+y X y

1 x y

10, [ X+y Yy | A9 T4 s
1 x xty

ARfoTeRT o T[T T AN ek frEfafad 11 9 15 9% 9 Sl fag wifaa:

o o B+y
1. B B v+ =B-7) (- (—B) (@ +B+7)

y v a+p
x 1 px
12,y ¥ 1 py!| =(1+pxy2 (x=V) (-2 (z—X),
z 7 1 pZ
3a -—atb -—-atg¢

13. |-b+a 3b —b+c| =3@+b+c) (ab+ bc + ca)
—-c+a —-ctb 3

1 1+p 1+ p+q
14. |12 3+2p 4+3p+2q| =1
3 6+3p 10+6p+3q
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sino.  cosa cos(o.+3)
15. |sinp cosp cos(B+38)/=0

siny cosy cos(y+3)
16. fr=fafaa THisor @ & ga wifst
10

2 3 10,
X y z
4.8 5
Xy
6 9.0,
X y z

frfafead 9ol 17 9 19 ® W&l W 1 gAE Fifeu)
17. af€a, b, c, THIR 9 | @ A AR

X+2 X+3 X+23
X+3 X+4 x+2b| 1 wF Bm:
X+4 X+5 x+2C

(A) 0 (B) 1 (C) x (D) 2x
x 0 O
18. 4% x,y, zYR ardfash e & df ege A=|0 y O| & A
0 0 z
xt 0 0 x! 0 0
(A) [0 y* O (B) xyzf 0 y* 0
0o o0 z* o o0 z*
x 00 100
(C)iOyO (D)i01o
Xyz

00 z Y20 0 1
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1 sno 1
19. zr&;A{sin@ 1 sjne],aﬁo<e<2n€ra‘r:
-1 -sno 1
(A) det(A)=0 (B) det(A) € (2, )
(C) det(A) e (2, 4) (D) det(A) e [2, 4].
AR

amege A [ay], , &1 9RfUes |a11|11 &% gr o a2l

. SR A % B2 o grfo

& Ap

a; o

A=
A Ay
Q

=a, a,-a,a, 5N fon I 2l

b ¢
AFEA @ b, c, % FROE H AR (R TR TR0 §) Frafafad

& b q
®q g fen s 2

a b ¢
ik s deal gl ol
a3 b G

feret ot amegg A o o, A | Frefafaa oremt i gqse &t 2

A |=|A] =T A =A T ufEd 2

Ifz 70 < dfeaal a1 W H WER S5 § df IR 1 fog a5a S gl
I ARFOT T HTE S U A WA THF A FHIT & al IR 1 7E
I B R

IS §9 Uk GRS 1 Uk Gfdd a1 W9 H1 =R kW TN T < @ R0
1 7 KA & ST R

~

~

~
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Tk GRS 61 kE O FH F1 21ef € T SHk SIS haw feRdl w dfe
I W ok FaFdl il KH TON HA

R A [als 5 TKA| KA

g Teh TR0 o Uk Ufekd o W9 o A9gd 3 A1 Ak 3T9Fal o A &
®Y § o T S Tehd @ dl 39 XU Tu Arfores &1 =1 A Afees Arforent
& AN % ®Y § e A S Fehal B

I Teh ARV oF fohelt Toh Okt o1 W09 oF Tish 3Tad oh SHIUST 3 Gfe
I W o WG el ¥ g Ry o € o wrfoes w1 w9 srufafda & 2l
(X, ¥,), (X, Y,) 3R (x,, y,) TS ot Bt o1 amwe frefafad ®9 5@
WW%:

x o1
X Y, 1
X5 Yy 1
fau T AP A % R o TH SR @ F STERUE, i o 9 SR
j o W9 BH W W AR g § SR g M, SR I e ST 2

a, F WEES A = (—1)" M, FR e S e

A==
2

Ah ORfos &1 WM [A|=a, A, +a,A,+a A T 3R W TH uE @
Y ok 3Tl 3R 3ok G He@el o UHh I I ik IIa fohar il
@

g Tk e (A1 W) ok SFFEl IR o T Ui (W W) & Fews
1 UM T S T SR AN Y Tl B Sl

Ay Ayt ARyt ag A, =0

&, o, ;3 An Ay Ay
I AT A= 8y By By | MEE@SS adj A=| A, A, Ay, |
Ay Az g Az Ay Ag

2, el a, 1 G A T
A (adj A) = (adj A) A = |A|I, 5TeT A, nife &1 T 3T 2l

I T o S FH: FACHATIE A AU Fean ¢ A% |A| =0
o |A| #0
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. A% AB=BA=|, &l BUH oif S=gE & a9 Al ehH BEM § @R
Al=B¥ Bl=A 3R z@aT (AY)L=A

. Tt ot TR A T g ® AR IR Shad Ak A FewHuia R
1 .
AT W(adJA)
. AR ax+by+cz=d
a,x+b,y+c,z=d,
ax+byy+c,z=d,
9 1 GHIHON Bl AX =B o &9 § fer@n S Fehl 2

a b ¢ X dy
& A & b, ¢ X=y #RB=d,
g by ¢ z ds

. GHIAX =B %1 i A X = A1 B 5N fan S € swi A 0
. wﬁwﬁ%\ [ o1 Weh TeRTa W 1 STETA Bl © A% 3ok B oh1 3t & st
&l B
. T8 SHi AX =B # T& a1 g A & fau
() = |A| 0,7 g 5w o1 st 2
(i) @ |A| =03 (adj A) B O, fehelt 81 =1 atfres =&l 21

(i) =% |A|= 0%k (adjA) B =0, @ M@ W@ =1 ET Bl 2

AfeTiaer gRYf

MU SIE R el 1 AN Hich o ah THIHUN S [ TRE &
TNl &1 FEfud & &1 =i fafy 7 araa § focos &t @uRe fafy &1 e
H | TR 1 B| D hi Al %A Teh R0 | Gestl it st srewen
% S off| s Tk ARiUTeR w1 Eelieior § Wl o dfEl o s @l faEr
IO & | = ged faaresl | 9 (‘Mikami, China, pp 30, 93).

Yol YAl o e Sl iy Seki Kowa g 1683 H faifed geien
'Kai Fukudai no Ho' & T Bidl ® feh S WRMUMERT $iR S9eh WHR o1 9 &1 Tg
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3= 39 fafy 1 9= e 31 GHRON | Teh 11 o faeiad o o wg gmaa
g gl o B A0 G H gHET Gren g T2 fRar em T, Hayashi,
“The Fakudoi and Determinants in Japanese Mathematics,” in the proc. of the
Tokyo Math. Soc., V.

Vendermonde Teet Afd & fogM ARIUTRT 1 Wad Held i 0@ 9 TeaHl
32 fafuad ST e (HEmas) el <1 Gl 21 Laplace (1772) 3 TR
%1 3Hh T SUHRIURKI oh €9 H e hich TERUI &l =9 fafy i 1773 4
Lagrange § SR o TR %A o GRIUIR i Heed fhar 3R GRivrh! o &t o
s1fafier 3ert o= ot YA fwaml 1801 ® Gauss = &N o fagidl § IRt
1 &I TR

37Tl He™ IS <7 ATt Jacques- Philippe - Marie Binet, (1812) & fS=iw
m&t 3R n-dfeal o < STeel & U o Fefd THE 1 Seo fowar i
fagi feafd m=n# oHwe ¥ § S<a St 2l

34T <7 Cauchy (1812) 7 +ft 361 fawa-a%g ™ MY T&qd fohul 3= o<
% HEEIRe R 315 1 FAN {6 3= Binet ¥ 31fs W< &3 drel
UM YHF St YU

37 fasial W weMan IFEH aTel Carl Gustav Jacob Jacobi @1 6ok 9=Td
AR ¥R ol SifqH wlehfd I gel

—_— % —
L4



