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[|RfuTeR (Deter minants)'

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

4.1 sfert (Introduction)
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TH 3149 U, B9 ohaol ankiideh Yfafteal oh 3 whife doh oh HRIUTRI I fa=am i)

79 1A GRiveRl o TuT o, STERMR, Ge-@ve R e 1 et 9 R
¥ WRIUThT o1 STYENT, Teh ol T8 o TeEes IR ek, Mg Gt & Femi




GRfTR 113

T HIA SR ST 3R Tk SATHE o kA 1 TANT T T Aal i =] ok
g gHiwwl & & 1 e H|

4.2 |rfuter (Deter minant)
T NI & Yok I STE A=[a ] FI TF HEAT (Tdiforck a1 | g el FT
TR ¢ 58 o oTgg 1 AR Shed §1 T8 T el i X | ST Hehdl € S
T I8 I T Afgdld e (adfas a1 Ffms) ¥ Fafd S 2

afg M ot sTreel 1 g 2, kasft gemeti (ardfaes a1 9fimy) &1 9= ©
3R f:M oK, f(A)=k o gr1 gt € Sl Ae M 3R ke Kaa f(A) , A
Grfores wedrr 81 3 |A| A det (A) AA o gr ot Frefa fman s 2

b
= det (A) gR1 feran < 21

T e R TN by
?Tﬁ(A-Cd, AT TR FTIA[= |

feuroit

() Mg A fore, |A|= A% ORfUh Ted 2l

(ii) el ot eTTeEl o TR B

421 U# Fife o Mg T WRIUTEH (Determinant of a matrix of order one)
A Tk IS 1 A =[a] & df A TRIUER 1 ash SR qRefd e s 2

422 fgedta Fife & 3Tqg @7 WRIUTE (Determinant of a matrix of order two)
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T 2 x 2 Hife 1 MHEA = a, a, 2
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al] a12

det (A) = |A| = A =
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X x 1

&1 MA@ hifed|

x—-1 X
Xx x 1

g-C_"x—l X

=XX)—-(X+D) (x=1) =x-(R-1D=x-x+1=1

423 3x 3 Hfe @& Mg & GRIUTE (Determinant of a matrix of order 3 x 3)

it ife o ST o AR i fgdta sife o ARIeRI § o9 ieh A1 foha Sl
21 TE Tk GRIOTE 1 T Ul (A TH &H) o A TR HEA 8| g i
% HRI B : THER W TERG R S € A wfEE (R, R, 9 R) W H T&E
% W SR A W9 (C, C, TN C,) H | UAF o WA T MY FERLT THA TR0
[ & S R Frefafed fofet § o faar mn 2

it o A=[a),,,, & TR W =R F E

Q; Q, a3
8y Qy Gy
83 8y ag

wow ufe (R) & ITIfE9T TwI0T
all a'12 aZI.3
aZl a'22 a23

8 85 O
AUT 1 R, WeW $a9d a,, Bl (<10 [(=1)>F T SR wRfoes |A| T ueel

uferd (R) 9 Tl & (C,) o aal i geH ¥ 9wl Tyt wife o wrfors | on
FifSe iR a,, R, 3R CH feorg 7

8y Ay
85 g
=UT 2 FfF a, R, T C,H feod 2 zafem R & W e a,® (-1)1*?
[(~1)2="7 7 SR Rfoes |A |1 weel ufed (R) T TR w9 (C,) i geM ¥ W
fgdfa &1 & arfoes 9 Tom Sifs

a1t (_1)1 + 2a12
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sl A=

|A]=

37T ) ta,

N

1 B3
8y Ay
wuT 3 w|ifE a, R A C,H ferd € s@few R &% R ewema @ (<L)t

[(=1)2 %7 ST R | A |1 geel 9fe (R,) @ dEE w9 (C,) 1 e |
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a ay
_1\1+3
i (D78 |a, a,

SO 4 379 A ST AR AU | A |oF s I ST =107 1,2 9 3 § 9 a0
TRl 1 A e fafay st

a22 a23 12 a21 a23
detA=AI= ()" ey | o g D " a, 8, A
)t 3 QB &y
+ (-1)" “ag 8 A
Rl IAl = a, (azz A — 8, a23) —a, (a21 A — 8y aza)

+tag, (a21 -8y azz)
=a, A, A Ay A8, 8, &, A, ta,a,3a,+ta,a, a,

8,58y Ay (D)
@ ool | 29 =R =N @ u e g s
Tt e (R,) & arfaer wawor
8, ap a3
[A]= |3 ay ag
3 83 g3
R,% X TR0 %W W, 7 W & €
Al= (<12 la Q, a4 )2 24 3y, A3
|A]= (=D 2o, a, &) 2l ay
_1)2 34 a; ap
D B o, a,

=—ay (alz 6‘33_‘9132‘5113) ta, (all Ay _a3la13)
— Ay (a11 Ay — Ay a12)
|A|:_821 A, 8t A, 8,a,1a,38,38;-&,a8;3a;-a,a, a,
ta,a;, a,
=a, &, 8 A, Az a, —a,q, a;ta,a,a, taa, a,
—a,a a, - (2
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TEe WH (C)) SIS wEor
Qy &y A3
[A]= 8y 3y ay
83 a3 agx
C, & SHfE T FH W W WS B ¢
a. a.
IA|= ay 1|2 % a, (1% ° &, 943
p, Ag3 3 ag
app, a4
(_1)3 1 12
+ G ay a3

=8y (B 8 — 8, 8y) — 8y (B, 85—, 8y) + &y (A, 8y~ )
|Al=ay, &, —ay, a8, 8, —a, &, 8, + &, &, 8, +a, a, a,
8y 8,3,
T8 8, 8, — 8, 8,8, 8,8, 8,1 8,88, +38,8, &,

8,8 a, )

(1), (2) ¥R (3) @ &= B & |A| =1 A 90H 21 I8 TISh o 19 & fou sig

feon w0 % foF 9 7% wenfo@ & &R A9 R, C, 3R C, % 73R & (1), (2)
3R (3) 9 9w wRomt & gueE 2

37d: Tk IR i el off ofed =1 W o TR Jo0 & W 9HE JH 9
Bl 2

feoguit
(i) UM Sl WA L oF o0 & TR0 1 39 dfok a1 W9 o STIS9 TEOT il
o g o1 G sifershan el B
(i) TRFUTSRT T FEROT HId THA (—1) 1 ¥ TN 3 o TH T, 80 (| +))F 99 a1
oo €9 o STER +1 -1 9 o1 H Fehd B

2 2 11

(i) @ ofifse A = 40 AR B = Zoﬁ%mww%ﬁs

A=2B.Fhq|A|=0-8=—-83R|B|=0-2=—2%|
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TR T & |A|=4(=2) = 22|B|=1|A|=2"|B|, 5@l n=2, a1 s1egel A
9 B# ®ife 7
s &9 H, A A=kB, W&l A9 BT aT=gel &1 &ife n ¥, 99 |A|=k"| B |, ST
n=1,2 332
1 2 4

SEEI0T 3 TR0 A= |-1 3 0| & 91 F1d Hifsm|
4 1 0

T o A fF d wa | 3 fafear g 2 sefae w9 (C) % st
TEOT 3 W B I Bial € TR
‘—1 3‘ ‘1 2‘ ‘1 2‘
A:4 -0 0
4 1 4 1 -1 3
= 4(-1-12)-0+0 =-52

0 sin —C0S
FEEIT 4 A= |-Sin 0 sin T HH [ HISC)
cos —sin 0

T R, % ST T H W W uw w €
0 sn
—sin 0

—sin 0
cos —sin

—sin sin
cos 0

A=0 —sin — COoS

=0-sna(0-sinBcosa)—cosa (sinosin B —0)
=snasinfcosa—cosasinasinB =0

3 x| |3 2
IIRIOT 5 I ql x o HF Fd S|
x 1| |4 1
3 X 3 2
fom
oot fom & ‘ ' ‘4 1‘
e 3-x2=3-8
37T X2 =8
Ad: X=i2\/§



118 TTford

| woeTrett 4.1 |
YT 1 9 2 9% H GRURI 1 9H A HifT
2 4
L |5 4
. cos —sin X =x 1 x-1
. | 1
@) sin cos (i) x 1
2
3. 9fg A= ) i fe@msy [2A =4 A |
101
4. afk A= 0 1 2 7, @ fR@wsy |3A|=27|A|
0 0 4
5. fr=afafad arfoel =1 99 3@ Sifse
3 1 =2 3 -4 5 0 1 2
([0 0 -1 Qi |1 1 -2 i) [-1 0 -3
3 5 0 2 3 1 23 0
2 1 -2
(iv) [0 2 -1
3 50
11
6. afk A= 2 1 -3 & d|A| @ HifS
5 4
7. X°h HE [d SHifew 9fg
|2 4] |2x 4 |2 3] |x 3
Ols 1| |6 M 14 5 |2x 5
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x 2| |6 2
8. =fg 18 X‘ ‘18 G‘ﬁ?ﬁxwm%:
(A) 6 (B) +6 €) -6 (D) 0

4.3 wrfurert o TuTed (Propertiesof Deter minants)

st orfess o gu GRMUERT 1 JE0 3 i #1 39 3T wss § §9 AR & F9
TUTEET ol G w1 F9H TH ufed a1 W9 § I w1 qEAsT wl sfiead g
T W TR A TG ST WA B S g1 3 qured feret off shife o wrfures o ferg
T & fohd &1 @9 1 T% hadl dIEdl HIE ak o R de Wi @
Torert 1 TRl ORforR w1 A SOk Uil o W o weR ufEfdd v W
TafRafda Tea 2

y B &
agq —AF e A= (b b, by
G G G
wom Ui o STfY T R W, 79 WK+ € %
L b b, b b,
A_al‘czcga?qcsaeqcz

=a1(b203_b3C2)_az(blca_bscl)+as(b1C2_b2C1)
A el w1 W o uRafdd s R W AR
a b g
a b ¢
a; by ¢
A, 1 JE W o TR FEROT R W EH U € fR
Alzal(bzca_czba)_az(blcs_bscl)+a3(b1C2_b2C1)
3d: A=A
frouit sude saren 4 T € fo Ak AT ot etregg @ di det (A) = det (A), STl
A’, A % dfiEd 2

| oot | i R = i o o st G =i af wiw ¥, o ol it e % T
TR 1 W Hehad H C, > R fer@|
3T B9 YU TUIEH i 30T R T i |

A, = T B 2
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2 3 5
SEEUT 6 A=|6 0 4|7 fauw o 1 &1 §md &ifsw)
1 5 7
T AR 1 Yo U o STIRY T i W,
_20 4 (3)6 4 6 0
A=%l5 7 1 -7 15

=2(0—20)+3(~42—4) +5(30-0)
=_40-138+150=—28
i IR Wl o TWOR qRedd S W &9 9 gl ¢

2 6 1
A=|-83 0 5| (B W9 & IR TR FH N)
5 4 -7
0 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

ESGH A=A,

31 TUIEH 1 Fenfud ga

U 2 AT Teh AR hi His 3 Uikl (A0 wHl) Rl TER aRafad s s
2, q9 g 1 fog wiafda e s R

& & &
b b b
¢ G G

Hem GfeRt o TSI WERO i W BH UM ©
A= al(bZC3—b3C2)—a2(blC3—b3C1)+83(b1C2—b2C1)
TeEl SR AE e B TR uiEfid e R R, ¥ WS T4 AR

HAUA 7H oifsiw A =
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G G G
b b, b
a a &
21 3 e ufem o STfeer e W,
Al=a1(C2b3—b203)—a2(Clb3—C3b1)+83(b201—blcz)

= —[a (b,c,—b,c)—a,(bc,—b,c)+a,(bc,—b,c) I B 2l
78 T B A =-A
T YR, B9 fordl 31 Wl ol TOR gRafid Feh 3o GRumE ol geud s Ged

A=

T iRl 3 TWER TREd H R > R SR W % e afted wi
C e C = gr fiffe % €

2 3 5
SEEIOT 7AR A=(6 0 4| % q U 2 % A Hifew)
1 5 -7
2 3 5
TAEH A g & h A= (6 0 4| =—28(3fa SeEw 6)
1 5 -7
R, ¥ R, & TR fEfid # W SR, <> R,
2 3 5
A =[1 5 —7|vr & 2
6 0 4
TR A, 1 Teell Hfe o ST TERO FH W TH W HW € R
_ |5 7 (3)1 7| |1 s
M=40 4|76 4 6 0

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

TR A =—A

37d: TOTHH 2 wetud gl
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Turerd 3 AR UH TROTR KT R I AR (ST W) THA B (Tl S st
T ®), d GRIUER 1 7 R g 2

Suafe A 59 IR A 1 §HE edl (A W) F WOR gRafdd ST e © al A
1 A aiEfdd T&t =i 2l

ey, o 2 o SER A1 g W<el T R

ELSIIY A=—A

Rl A=0

T &0 ST TUIEH 1 Tk S0 o gRI TeATdH Fid &
323

IR 8 A=|2 2 3| 1 5 J1d Hifs)
323

Tl Teell Ufed o SRRy TERY #H W eH | & € R
A=3(6-6)—2(6-9)+3(4—6)
=0-2(3)+3(2)=6-6=0
7 R, R R, ¥AH €|
TuTerd 4 A T AR oF fRE U dfed (AU WE) % T 37d &l T TR
k, ® o1 Y ® d SE@eh W ot k® T 8 S 2l

a b ¢
AT HH AT A=l|a, b ¢
a; by G
SEhT Y| q'rqﬂ%aqqql'ﬁk@WWWWWﬁAl%ﬁ

ka, kb ke
A=l b G
a by g
worg g o STRE FEOT T W, € W i © R
Al:kal(bzcs—bscz)—kbl(azcs—czag)+kcl(a2 bs_bzag)
:k[al(bzcs—b3cz)—bl(azcs—c2a3)+cl(azb3—b2a3)]=kA

ka, kb kg a b ¢
1 a b ¢|=kla b ¢
3 b G 3 b c
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fewoit
(i) =9 U o STER, 9 Uk GRfUe &1 fordlt ue dfed o1 @l @ 9 3wt
UFEE del FeTel Tehd 2
(i) afzx T arfores =1 =t < ool (1 @) o 9 STaTe S (3E
I H) T, 99 SHHRT AH I B ¢ SIE0E:

Q a, o
A=|b b, b | =0l R, R, T ?)
ka, ka, ka,
102 18 36
S0 9 WRAU | 1 3 4 |@ uH 9| #ifT
17 3 6
102 18 36| |6(17) 6(3) 6(6) [17 3 6
ga AT fe |1 3 4| |1 3 4 | 6/1 3 4 0
17 3 6 17 3 6 17 3 6
(orerd 331 4)

TuTer 5 K Tk SRR 1 T Ok A1 W9 o e A1 9l o | (A SAfueR)
Tl o ANTHA o ®9 H oFed 8l dl G0 ki | (A1 31fureh ) HRUeRl o Feel oh
w9 T Fad fRA ST TR 2

a 1 A o, A g a & g 1 2 3
SR by b, b, |=|b b by |b b b
C C, C; G & G G & G
& 1 & 2 & 3
IR i g8y = by b, b,
G G G

Heorg dfer o TS YOO i R B9 U ® fR
A:(al-'—}\’l) (b2C3—02b3)—(a2+7»2) (blcs_bscl)
+(a3+7“3) (bl Cz_bz Cl)
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=a1(b2C3_C2 ba)_az(blcs_bscl)+aa(b1C2_b2C1)
+ )“1 (bz ¢—-6G ba) —7»2 (bl Ca_bs Cl) + }‘3 (bl Cz_bz Cl)

(TR ! AR HH W)
8 a, & 1 2 3 .
=|b b, by |b b, by =TT
G & G G G G

T YR o U 9 Wl o forg g9 T 5 1 g #) gehd 2

a b c
SaTEToT 10 WRT R |a 2x b 2y ¢ 2z| O
X y z
a b c abc a b ¢
T ISR |a 2x b 2y ¢ 22[ =|2 D ¢ |2 2y 2
X y . Xy z X y z
(TUTEH 5 o gW)

=0+0=0 (o 3 3R 4 F T FH W)
TuTerd 6 AR TH AR o foRdt dfed A W9 o Yok oo |, gEY dfe a1 e
o WA STFE oh M TS bl S fE1 ST € df ARk kT A S @ g1 st
afX T R — R +kR 3 C — C +kC 1 WiF & af Frfor &1 79 5t & 2
LOILE]

& 8 & a kc a, kc, a kg
Tt A=|b b by|siRaA=| b b, b,

G G G G C G
T A EfF R, — R, + kR, & T §R W el &

78T 79 e e (R,) o STedal i TR kH ON e SR 3% ueell ufed (R) R
T erEgel | sied B
Toha BN 39 WiHA H 39 TR faed € PR, 5 R + kR,
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Ad YA

a a &| |kg ke ke

A=b b b I by by (T S S )
G & G G & G
=A+0 (v f&F R 3R R, GO €)
3d: A=A
fewguit
() ok 9RfR AT R > kR a1 C — kC.&F T8M ¥ 7 wRfois A, €, @
A, = KA,

(i) o€ TF W R - R +kR o "ipne F1 wh ¥ aAfes SR W G
B e <1 =ifeu for ueeht wiwar 9 wanfaq ufem o1 o= dfwan § wam =t
B =ifen) Sk T YRR o1 feoquft wai w1 wwesti § wAw 1 S 2

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

T WX A § R, - R,—2R, 3R R, —» R,— 3R, %1 TN % W 9 WA ¢

a3

sargr 11 fag wifee fe A =

aa b a b c
A=10 a 2a b
0 3a 7a 3

T R, — R,—3R,, & T4 & ¥ 80 7 € fF
aa b a b c

A=]10 a 2a b
0O O a

C,oh ST T T W

a 2a b
0

= a(@-0)=a(a?) = a9 i 2l

A= a +0+0
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IEEI0T 12 g feu fomr g s &

X yy z z X

A= Z X y 0
1 1
Tl A¥ R — R + R, & WM & W g9 71 €
Xy zZ Xy z X Yy z
A= z X y
1 1 1

¥ R, R R, 379@@ I 2

LI A=0
saEer 13 fafafea =1 9\ J@ Sifse

1 a bc

1 b ca
1 c¢c ab

A=

& R,—» R,~R 3 R, » R,~R, F TN % W 30 T & fF

1 a bc
0O b ac(a b
0 c a b(a ¢

A=

R, 3R, ¥ FWI: (b—a) 3R (c—a) IwafT oH W &0 70 € &%

1 a bc
A=(b a((c a|0 1 -c
01 -b

=(b-a) (c—a)[(-b+c)] (T WA & ST gER FEH W)
=(@-b)y(b-c) (c—a)



GRfTR 127

b c a a
e 4 fgg it fd s | b ¢ a b 4abc
c a b
T AE AT
b c a a
A=| b ¢ a b
c c a b
TR W R, — R, —R,—R, % T & W &7 94 ¢
0 2¢c -2b
A=|b c a b
c c a b
R, TR O 3 R FH U ¥ fF
c a b b b b c a
=0 — (2 —2b
A C ab‘(c)‘cab‘()c c

=2c(ab+b*-bc)—2b(bc—-c?—ac)
=2abc+2c?—-2bc2-2b’c+ 2bc®+ 2 abc
=4 abc

[N
=
w

SEETOT 15 AR X, y, zfafa= = e y y2 1 vy O

qf 39T fF 1+ xyz=0
x X 1 x°
A Ade A=y Y2 1 Y
z 2 1 27

2 X X2 X3

X
y’ y ¥2 VY (o s % wEm gm)

2

X
A=Y
z z z #
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1 x X2 1 x X2

— 2 2 2

= (DL y ¥? xz[l y Y?| (C,¢<>C, 3R @@ C, <> C,% WA W)
1 z 2 1 z 2

1 x X2

=1y Y|l x2)

1 z 7
1 X NG

1 xz[0 y x ¥y x¥(R—>R~R, 3R, R R H T FH W)
0 z x 22 X

R, ¥ (y—X) 3R R ¥ (z—X) SIS o W &0 9= &d & &

1 x X

A= (I+xyz) (yx) (zx)0 1 y X
01 z x

. =(L+xy2) (y—X) (z—X) (z—y) (C, & 3T TR FHH W)
EEd A=08Rx, y 3Rz geft fo= €,
a7

X—y#0,y—z#0,z—x#0,9 84 1+xyz= 09 Bl &

1 a 1 1
:-ra'rg'rtn16?{31@%11b1abclli1 abc bc ca ab
a Cc
1 1 1¢
T R, R, 3R R H ¥ %AW: a, bR cIMAMS o W &9 Wa & & &
i, 11
a a a
11 1
& = abc| — -1 =
st et 5 b 5
11y
Cc Cc

R— R +R,+ R, T & | 30 T4 ¢ &
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111,111

A = abc

o))
Ol TlkR
o

Bl A = abc 1+l+1+£]
a b c

1 1
- —+1
c ¢

s/ C,— C,—C, 31k C,— C,—C, % FIF & W &9 U ¢ fF
100

Ol Tl

A:abc(1+l+i+ij 10

a b c¢

01

Ol T|F

1 11

= abc(1+—+6+—)[1(1—0)]

a Cc

11 1 N
= abC(1+5+B+Ej = abc + bc + ca + ab = A1 94

| @ foroit | s fafr 11 C, - C,—C,aC, > C,— C,, 1 S %k Aol

C,— C,—aC, I TIN H{eh SUUH ST 1 BA LA Hl TIA Hl|

yyATael 4.2

far JeRor fepu SR WRfUTRT o Tqorerel b1 gEnT ek frefafEd we 1 9 5 @ fag
Hifu)

X a Xx+a ab b cc a 2 7 6
1. |y b y+b/=0 2. Ib ccaab 0 3|3 8 75=0
Z C z+C c aabbec 5 9 86
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1 bc a(b+c) b+c g+r y+z a p x
4. 1 ca b(c+a)=0 5 |c+ta r+p z+x=2|b q vV
1 ab c(a+b) a+b p+q x+vy cr z

YRIUTRT o TOTEET T YA HIeh 99 6 W 14 % & fOg Hifw:

0 a -b -a® ab ac
6. |[-a 0 —c[=0 7. |ba -b* bc|=4a’b’c’
b c O ca cb ¢
a &
g @ [ P Pl=(a-b)(b-c)(c-a)
1 2
1 1 1
i) |2 b c|=(a-b)(b-c)(c-a)(a+b+c)
a b c
Coyz
0. Y Y K=(x-y)(y-2 (2-%) (v +yz+2)
zZ Z Xy

X+4 2X 2X
10. () | 2x  x+4 2 |=(5x+4)(4-x)
2X 2X X+ 4

y+k y y
@)y y+rk 'y | kK 3y k
y y y+k
abc 2a 2a

11. (i) 2b b c a 2b abc
2c 2c c ab



X+Yy+22 X y
(ii) z Y+ Z+ 2X y =2(x+y+z)3
z X Z+X+2y
X X
12 ¥ 1 x| 1 x°
x2 1
1+ a% —b? 2ab —2b
13| 28 1-a+b?  2a |=(L+ai+b?)
2b —2a  1-a’-b?
a 1 ab ac
14. |ab b 1 bc| 1 a b ¢
ca cb ¢

e 9@ 157N 16 ¥ Wl IW Ul
15. 9% ATH 3 x 3 o1 ol 3ege € al |KA |1 9 BAT:
(A) k|A] (B) K*|A] (C) K|A] (D) 3Kk|A]
16. frefefea & @ 9 o ®Had & 2
(A) TRfo T o SR B
(B) WXV T I8 U Tag Th Tl 2l
(C) GRfoeh T off Mege | Heag T TeAl 2
(D) =™ ¥ g Tl
4.4 Taqst &1 g% (Areaof aTriangle)

131

T faoeh wanetl o e 2 6 s fowes o iifag (x, y)), (%, ¥,) T2 (X, V),

B A SHH &ABA HSh %[xl(yz—ya) +X, (YY) + X (Y,-Y,)] SR oA fehanr S

21 379 3H SHSeh ! TRV oF ®Y § 39 YR for@l ST Gehdl B

X Y
X Y,
X Y

(1)
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fewoit

(i) iR &k T oA TR Bl @ gafery 39 9 (1) | grfoes w1 fRue
M od B

(i) =g &rhet fen &1t ol o for SRivTeR o wTeHeR 3R SROTeHsh S AT BT
A it

(i) o T@ fogeti ¥ a9 e &1 eEwa = i

IETETOT 17 oh IS o1 &5hel T shiterg forer 3 (3, 8), (- 4, 2) 3R (5, 1) €l

G ek o i PR

!
2

3 8
_;1 i 1 = %[3(2—1)—8(—4—5)+1(—4—10)]

-l 3i72-14)= &
2 2

IETETUT 18 HRIUTRT 1 TN Hteh A(L, 3) 31X B (0, 0) %! SiieH arell @ &1 THiehol
M HIY IR ks |1 T HifoT 4fE wh fag D(k, 0) 36 R € 6 A ABD @1
&rhel 397 3T 2

&1 WM Wifsi AB R & fag P(x,y) € @& A ABPI &5%dl = 0 (Fi?)

0 0
1 31=0
Xy

T W € %(y—3x)=02ﬂy=3x

St @refiee Y@ AB 1 HiR B
fhqd A ABD &1 &5%ha 3 ot gohTd foan © or:

3

=

BRI >

x O

oo
0

3l=i3%ﬁ‘;m?[% _—:23k:i3,i.e.,k= ¥2
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1. frefafad Tow ¥ fRu T v fge o B e T Ff)
) (1,0),(6,0),(4,3 i (2,7),(1,1),(10,8)

(i) (-2,-3),(3,2), (-1,-8)
2. zuizy fm fgA (a, b+ c), B (b, c+ a) 3R C(c,a+ b) ®@ 2

3. T § ke WH 9 FI AR S e 49 s § et vy
frtferfam &

() (0),(4,0),(02 (i) (2,0),(0,4),(0,K
4. (i) ERIUTRT BT A ®Ten (1, 2) 3R (3, 6) 1 foeir arel 3@ %1 i
(i) %wmw(&gaﬁx(g,@aﬁﬁaﬁwmwaﬁwaﬁ
5. w&?ﬂ?z,—e),(a@aﬁw (k, 4) aTet TS T &=t 35 o 3T Bl kT
?/1;; %12 (B) -2 (C) -12,-2 (D) 12,-2

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

TH ITTeE] W eH STERIUER] IR Hg@el i AN shich WRIUERI o FER0T o1 faega &9
T He

TfTHT 1 WA 3 ST a1 STERIE T Wi € S i o dfed of j o =i
e aveprdl o feord 2, ﬁﬁﬁﬁmﬁﬁ%lma%mﬁmﬁ M, = 811
=T Y

fZoruit n(n>2) %9 o G0 o 3FoFd h1 STRMUE N— 1A 1 SR Bl 2|

123
4 5 6
789
T Hifw 6 O U T gl wWa A fed ?)1 sHfaT 3@ STEIRUE = M
fefafiad ¥R o 9w e 2|

IETETUT 19 IR A = 4 39Td 6 T STERIUH 1A hifu|

23

1 2

. 8‘ =8-14=—-6(A¥ R, 3N C, TN W)

<]
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TR 2 TF e a1 Weds 9 A SR o w4 €, S
Aij :(_:I-)i+j Mij’

g IR Fd € & @ F ITROE M, 2

1 _2 o o~ . (aWa
IETEI0T 20 9RfU ‘4 3‘ o 9l TgFal o SUERUE 9 HeWs G hifed|

&1 TR a F1 STERE M, 2l
Tl a, =1, 79T M = a & ITER0E =3
M, = 31999 a,, 1 STERE =4
M,, = 3974 a,, 1 STERM = —2
M,, = 1@dd a,, 1 STER[UH =1
o a, 1 Hed@s A Tl sEfan
A, =Dt M, =(-12(3) =3
A,=ED)"2 M,=(-1)° @ =-4
A, = (<1271 M, = (-1)° (-2) =2
A, = (122 M= (-1)* (1) =1

&1 Qp 3
SEETUT 21 A= |8 8 8 % Sl a, AU a, oF SUERMUE IR HeET
83 83 ag
Hd it
&1 SUGRUT 3R TEES i R g B9 UM @:
8y 8y
a_llaq‘[?lil'{il'lTFUW =M11: ay, ag T, A a,
anaﬂ wEES :An = (_1)1+l M11 =& a -aga,;
&, &
azlwmm:le: a: a: =a, 8 —a,a;,
2 3

3, F W = A, = (-1 M, = (1) (a,8,-3,a,) = -2,3,+ 8,3,
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femuit 3eET 21§ AR A HT R, % WIYE TR R W EH W R
» ax A3 Q1 8
A3 83 83 g3 a1 G
=a, A, +a,A,+a A, &l a, 1 HeEe Aij%I
=R, % 1976l 3R 3T WA TeGe! o TUARA H A
T THER AF R, R, C, C, 3R C,% 3T 5 THUI 371 JohX ¥ &
Ia: "R A, forelt dfermt (1 w9) o Sreedl SR S9eh Wd He@el & UM%
=1 A 2
| e Temott | =fs w SRR (31 W) % TeE #1 o i (3 W) % weEel

¥ T foRA ST Q@ STRT AT I B €| SRR, WA =a, A, +a,A,,
+a13A23 qs:

A= (_1)l+1 all + (_1)l+2 a12 + (_1)l+3 a‘13

a12 a13 ai a1 ai ai
A= . (_1 1+1 + (_1)1+2 1 3 4+ (—l 143 |41 2
& A3 agx A agll a s 8y 8
y Qp a3
=|ay @, ap| =0 (FifF R R R, TAF )
q; 38y ag
T YHR 7Y o ufeddl IR Wl o fU Tae Y wehd 7
2 3 5
SETET0T 22 GRfUR (6 O 4| o Yol o SYGRMUER 3R HeEe 4 Hifu 3R
1 5 -7
Wﬁa a'ﬂ-i%rq ‘ﬁ; a11'6\31 + a12'6\324- a13A33: Oél

. 0 4
T M, =l =0-20=-20; W A, = (-1)*(-20) = 20

6 4
M, =|; _of =—42-4=—4630fWA, = (-1)"2(- 46) = 46

2 =]

6
M= |y =30-0=30; sdfel@ A, = (-1)**(30) = 30
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3 5
M, =g _7‘ =21-25=—4; WA, = (-1)**(-4) =4
2 5
M,,=|, _4| =-14-5=-19; SHMWA,, = (-1)?(-19) = -19
2 -3
My=|; 5|=10+3=13 W@ A, =(-1)**(13)=-13
3 5
M31 = O 4 = _12 - O = _12; WABJ_ = (_1)3+l (_12) = _12
2 5
My=|g 4| =8-30=-22 @Ay A, = (-1)%2(-22) = 22
2 -3
R My =|s | =0+18=18 wafaw A =(-1)*3(18) =18
CE a,= 2a,=-3,a,=5 TMA, =-12,A_, =22 A_=18%

5 ' a11 A31 N a12 A32 + a13 A33
=2(=12) + (=3) (22) + 5 (18) =—24—-66+90=0

frafafaa arforent o te=al o STERS Td Heds fafau)

l_2—4 _la ¢
.(|)03 (||)bd
1 0 0 1 0 4
2. () |0 1 0 i) 3 5 -
0 0 1 01 2

5 3 8

3. U UfeRd oh STeFEl o We@sl ol WM ek A=|2 0 1 %1 5F 9| Hifu
12



X Yz
4. dR = el & wewel g s A= L Y X @ wm wihm
1 z xy
&1 Qp a3
5. aRA=(ay a8y, ay aﬁtquWAijﬁﬁAwmﬁwﬁF@amﬁ
83 83 ag

= feran ST €

(A) a, Ayt a, A, +a,A, (B) a A ta,A, +a A,

(C) a21 A11+ a22 A12 + a23 A13 (D) a“11'6\114- a21 A21 & a31 A31
4.6 IMHg F HgEsH IR ek (Adjoint and Inverse of a Matrix)
st 1A o B9 U SMeE oh ook 1 e TRl B1 39 o ees W ¥9 UH
ST o k¥ o 3Tfad o faT vl i ot = &3l
AT FH & AT TR & T SR *1 Wewew uRfud i)

4.6.1 37Tg T Wg@esT (Adjoint of a matrix)
AT 30 o AR A=[a)] F HeEes, A [A ] % URed % w9 H URwfE €,
Sl A, ST a F1 WeEE 8| PR AT WedsH F adj AT g T F €

Q; ap Y3
TE AT A= 8y ay Ay #l
83 83 g3
An Ap Ag Ay An Ay
E] adf A= Ay Ay Ay W URE =|A, A, A, | B2
As Ap Ag A Ax A

2 3 :
SETE0T 23 3fgg A = L 4 1 HgE@SS F1d hIfST)
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T BN WM B TR A, =4,A,=-1A, =-3,A,=2

_ Ay Ayl |4 3
3 adj A = A, Ayl |1 2

; ap

8 ay

ﬁmuﬁzxzﬁﬁéaaﬁaﬂa{w:[ }wmmade,anaﬁta&ﬁw

FEe TH a, R a,, % o5 wfafda w3 2 9 oft v foFn s wear @ St A= gt

T R
ST ]

fog s=feg TR FLfeT
&0 fam Syufa o fefafaa gog fide %@ 2
T 1 A% AFE nFife F s 7 @, Aadj A) = (adj A) A = |A|1, SET I, nwhife
1 TEHEF T &
W& 9 ofifog

8, dp a3 A Axy Ay
A= 3, @, 8, 2 ddadA= A Ap Ay
Sy Ay g3 Az Ayp Ay

FHifeh Teh Ul A1 T oF STIFdl 1 Td HE@S! i T[ON &1 AT |A |h THME Sl
? 3 Y e 2
} = |A] I

~ O O

Al 0 O 10
T THR A@dA)y=|0 [Al 0|=]a |0 1
0 0 A 00
ZHl YR, B9 <3 EWehd B fh (adj A)A=|A]l
1 A (adj A) = (adj A) A = |A| | e 21
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TR 4 Tk o SAE A SSRHIE (singular) eeld § 4f% |A| = 07
1 2
S % AU e A=, o 1 RO I S A S B
TR 5Tk o SR A SRHUITE (non-singular) SEET © AR |A| 0
12 1 2
o el A=, A |A|=‘3 4‘:4—6:—2¢o%|

1d: A Sk
&0 fefefed wia famr syt o ffde w5t ® 2

HT 2 Af AN BIM T & HIfe o HAHAUIT SR & of AB el BA ot 3T
hife & FeRHNa e e &l

UHT 3 MR o UMEA 1 ARIUIE IR HULT: AR % UHEA ok THE g
€ s1afq |AB| = |A| |B|, T ATen B HHH ®ife & @i snege @

Al 0 0
feooit &7 I € fF (adjA)A=|A[ 1= 0 |A] 0O
0 0 A
Al AR TR 1 TR oF T,
Al 0 0
(adiA)A| = |0 |A] O
0 0 |A|
1 00
ST adj A)| 1Al = [Af0 1 0 (Fii?)
0 01
e \(aci A)l Al = |A]° (2)
el (adj A)| = A

T T G, AR nHife F1 TH a1 e A® A |adjA] = AL
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THT 4 T o TSI A F FJohH o e €, A% 3R sheet afg A Sgehuvie e 2l
Suufe oM ST nife F1 FehAvia 3o A § iR nSife #1 dms 3ok | 2
T nhife oF TH a7 e B A1 @ 39 YR & afh AB = BA = |
IFTAB=1 Bq |AB|=|I| @ |A||B|=1 (=% [I|=1, |AB|=|A||B]
THY U B B |A|# 0. 3F: A SJeRHuE 2l

faetiod: o ST A Sgeraia @1 @@ |A|#0

3 A (adj A) = (adj A) A = [A|l (T9 1)
1 . 1 .
a A —adJAjz(—adeJAzl
(IAI [A]
. 1 .
R AB =BA =1, 5@l B:madJA
- 1 .
3T A Ikt 1 e & 3R Al= madJA
I el ]
SEETOT 24 ARA= 1 4 3 B @ wEfud HifC fF AL adj A= |A]. 1 3R AL
1 3 4

ESEEI
T B U € R |A| =1(16-9)-3(4-3)+3(3-4=1%0
s9 A, =7, A,=-1LA =-1A, =-3A,=1A,=0A,=-3A,=0A_ =1

7 -3 -3
Tgfau adj A = -1 1 O
-1 0 1
1 3 3][ 7 -3 -3
3 A@dA)=|14 3||-1 1 O
1 3 4|]|-1 0 1



733 330 303
=743 340 303
734 330 3014
100 100
=010 =(1) 010 =|Al
0 01 0 01
7 3 3 7 3 3
IR Aliadezlll 0 11 0
A 1 0 1 1 0 1

2 2
ST 25 AR A= 0B , a1 Feifud wifsT o (AB)L=BIAIR

. 2 3|[1 -2][-1 5
W“W%%AB:L —4M—1 3}:[5 —14}

iter |AB| =11 0, (AB)* 1 aifieal © 3R 38 fifeifaa yeonR o = fohan
ST 2
1 . 1/-14 -5 1114 5
(AB)lzw.adj(AB)z—l—l{_E) _} =1—1{5 J

R |A| =-11£07 |B| =1#0. THATAL R BL Al #1 aifeqe 8 @ik o
frefafed 9 o = foman s g 2

. 1[-4 3] _, [3 2
Al=—— B=
1]-1 2 11

132 4 3 1 14 5 1{145}

ESily B'A"’ =
51

1111 1 2 117 5 1 11

a: (AB)! = Bt AR
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2 3 .
SETETUT 26 WG IS fF oregE A=, WHIETT A?-4A+ 1= O, S |

2 x 2 HIfe 1 Th qouH THE ¢ 3R O, 2x2 HIfE H TH JA e ¢ TqH!
TR € AL FifS

quaﬂﬁ%'ﬁAzzA.Az[z 3“2 3H7 12}

1 2|1 2| |4 7

. A24A+I_712 8 12 10_00_O
’ B T4 7 4 8 01 |0 o

3M A2_4A +1=0

Tafa AA—-4A=—|
A AAAYH-4AAT=—| AL (S FARALH I I0H FR HfR |A|=0)

e AAAD -4 =— AL
o Al =41 =— A
1 4 0] 23] [2 -3
kL AT=Al=A =10 41711 2| |1 2
o arz 203
' 1 2

T 1 3R 2 H Yk TSR 1 Gewes (adjoint) FG whifeT

1 12
1 ;i > 2 35
2 0 1

T 3 3R 4 H Henfua wife fF A (adj A) = (adj A) A= |A]. 1 R
1 1 2
N 3 , 30 2

46 .

1 0 3
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79 5 9 11¥ fu U g el & Forn (e sifaa =) 9@ wifs)

1 2 3
2 2 15 0 2 4
5.43 6.32 7.
0 0 5
10 0 2 1 3 1 1 2
g. 330 90 4 10 0. 0 2 3
52 1 7 2 1 3 2 4
1 0 0
11. 0 cos sin
0 sn cos

37 6 8
12. ARA= , o FRB= _ o B FeAMW FIWC fF (AB)*=BARI

3 1
13 A=, 2 <eiEy &R AZ—B5A + 71 = O 2 3HH! T § AL SHifeu)

3 2
14, o= A=, ; % fau asiR bTH ded 9@ i qifs

A2+ aA + bl =0 =l

1 1 1
15. A= 1 2 3 o foig <ufeq R A-6A2+5A +111=0 2|
2 1 3
TR FETIdl G ALFE Sifsm)
2 1 1
16. afcA= 1 2 1 o Hoayd sie R A3 —6A2+ 9A —41 = 07 aol
1 1 2

THHT TEEd AL hifeg)
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17. af€A, 3x 3hife %1 =i erege @ d |adj A| T 9H 2:

(A) A] (B) IAP ©) IAP (D) 3|A]
18. ARAHIE & 1 [kt =ge & @ det (A) SHeR:

1
(W) det(d) B @y ©1 (D) 0

4.7 ARfuTeRl 3T Mgl & WA ( Applications of Determinants and

M atrices)

39 o= ® B0 A A9 o R % aw g e & g iR e
eI o e T Hiraan i witd § RO SN el o STy 1 i w i)
e Frerar: fer/ 9 weerd @ afe 59k Bl (T A1 3Afush) w1 A Bl 2
T FreRm: Fa ST weed € af% Taoh Rt oft gt 1 eifeae &Y g 21

| Tt |5 stomm o 0 s ga & e frebe o @if @

4.7.1 SR & kT GIT aer iU o feR1a T &e7 (Solution of a system
of linear equations using inverse of a matrix)
MU T sk el o fHenmd 1 eioge THientl o ®9 § o5 % & 3N e
o S[ohH 1 JAN ik SH B H B
Frefafed g e @ foamm SIS

ax+by+cz=d,

a,x+by+c,z=d,

ax+by+c,z=d,

a b ¢ X d,
e A @& b, ¢, Xx= y sRB d,
3.3 b3 03 z d3
Ta THE ™ AX =B % &9 § EfaiEd YR § Fad 1 o St ¢
a b ¢ |x d
a b c||ly|l=|d,
a b G|z d;
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frorfar 1 A AT SIHAUIG e © 9 THF FohH 1 ifie 81 9: AX =B ¥
T U E

A1 (AX) =A1B (A® gd U o W)
Rl (AA) X =A1 B (FE=d OH §W)
R IX=A"'B
DI X=A1B

T AgE FHIHT U T G T o Al gl YeH e ¢ i un
e o1 ek ATgaTd Bidl &1 TRl o e o gt i ot 78 fafy erregg fafu
FHerl gl

frorfar 2 A A T STegehoiig oTeqg ® dd |A|= 08 €l
7q feorfq o &9 (adj A) B 9@ & €
7% (adj A) B # O, (O I e 2), 7 H1E gl &l gl & 3R THfisheur b
ITETA Heawdl 8
7% (adj A) B = O, 79 f7eh™ T7a a1 3/7a g1t *=iifh fehta o od g 87 =
FE o g Tl A I
samEtor 27 FrAfafeg adieo e w1 s Fifeu:
2x+5y=1
X+2y=7
T G0 R AX =B oh ®9q § feran s Wbl €, Sl
A 2 5,x X g *
3 2 y 7
374, |A| = —11# 0, 37d: A FGhAYIE TR & TUCIT 30 FohH 1 I 2l 3
THHT Tk (g & 2l

1
ZIEECISIED At =-17

[

5
2
5
S X=A"B=- 5

2
3
1 2 1
11 3 7
X 1 33 3
9 y 1111 - 1
A x=3,y=-1
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sameor 28 fefafea g e
3X—-2y+3z=8
X+y-z=1
Ix—-3y+22=4
I e fafy 9 g Hifu)
T GH TR & AX =B % ®9 § e TR S Hehdl & &l

3 2 3 X 8
A 2 1 1,X vy 3amrB 1
4 3 2 z 4

& 3Ed €
|A| =3(2-3) +2(4+4)+3(-6-4)=—17% 0%
Id: A SHHAUE €, 3N THSh fohH o A 2

A, =-1, A, =-8, A, =-10
A21:_5 A22:_6’ A23:1
A, =-1, A, =9 A, =7
1 -1 -5 -1
zHfeT Aflz—ﬁ -8 -6 9
-0 1 7
1 -1 -5 -1(|8
3R x:A'le—E 8 -6 9|1
-10 1 7|4
X 1 =17 1
37d: y|=-—=|-34|=
17
Z -51 3
3d: x=1y=292z=3

SETETUT 29 T Hemstt &1 A 6 T AR 79 THd T F 3 W O hich U FEA
o Sftg <t 86 11 9t el 81 Teell IR ded i Sied | eH SHd GEA 1 A T
BT €1 HeT SIS Feuu ity iR eregg fafy @ geard | ity
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&1 |M oSy veelt, SEd o ded e wuel: X,y 3Rz, g frefua @) a9 <
Il o STEN BH W B €
Xt+y+2z=6
y+3z=1
X+z=2y
a X—=2y+z=0
70 @ A X =B o &9 ¥ fo@n S bl © W&l
1 1 1 X 6
A= 0 1 3 X=y 3k B= 11 %
1 21 z 0

A 116 0 13-1 9 02l @9 adjATE F &

A, =1(1+6)=7, A,=—-(0-3)=3, A,=-1
A,=-(1+2=-3  A,=0 A,=—(-2-1)=3
A, =(3-1)=2 A,=—(3-0=-3, A, ,=(1-0)=1
7 3 2
d: adjA=|3 0 -3
-1 3 1
7 3 2
1 1
ERIEETL Alt=—ad.(A)=~=3 0 3
Al 9
13 1
ERIIED X=A"B
|7 8 2]
X=§ 3 0 =3|11
-1 3 10
X 42-33+0] 9 1
2 y 1|18+ 0+0/_1 18 _ 2
z 9 |-6+33+0] 9 27 3
3Hd: x=1y=2,z=3
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Trfafad ueHi 1 9 6 % < T e el ST 9Tg STeeT STHd o ®Y H el
ALY

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. Bx—y+4z=5
2X+3y+22=2 2y—z=-1 2X+3y+52=2
ax+ay+?2az=4 3X-5y=3 5x -2y +6z=-1
Frfafead 999 7 9 14 a0 Is SHiel R &1 o fafy 9 ga &S
7. 5Xx+2y=4 8. 2X—-y=-2 9. 4x-3y=3
xX+3y=5 3X+4y=3 3X-5y=7
10. 5x+2y=3 11. 2x+y+z=1 12. x—-y+z=4
3X+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—-5z2=-5
X-y—-2z=3 2X—-y+3z=12
2 3 5
15, aRA={3 2 -4 @ ALEE FIW AL H TR woh FEfafad
1 1 =2
TR R wI A HifSUl
2Xx—-3y+5z=11
X+2y—4z=-5
X+y—2z=-3

16. 4 kg @S, 3 kg€ 3R 2 kg =maet 1 ged Rs60 #1 2 kg @, 4 kg T8 31R
6 kg @9 &1 god Rs90 &1 6 kg @S, 2 kg 3R 3 kg =@ &1 §ed
Rs70 ?1 =g fafyr g1 weish o1 Hed 9 kg =1 shifsw)
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fafaser 3ergvor
ITENUT 30 A€ a, b, ¢ ¥AEF iR fo=1 € @1 fg@ru fF 9rfores

a b c¢
A=|b ¢ a| % AF RUHF 2
c a b
& C,— C +C,+C, & ¥ HT W
a+b+c b c 1 b c

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

1 b c

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

=(@+b+c)[(c-b) (b-c)-(a—0) (a-b)] (C,& IRW TRI FH W)
=(a+ b+ c)(—a—b*~c?+ab+ bc + ca)

> (a+ b+ ¢) (2a?+ 2b*+ 2¢? — 2ab — 2bc — 2ca)

%)
= (@+b+of@a-by+(b-cyr+(c-ay
S SRS © (TR a+b+c>03R (a—b)? + (b—c)?+ (c—a)?>0)
IEEI0T 31 AR a, b, cTAR gt H B A Fefafed arfore &1 9@ 9@ Fifse
2y+4 5y+7 8y+a
A=|3y+5 6y+8 9y+b
4y+6 7y+9 10y+c
T R, — R +R,~2R, & TN & W
0 0 0

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

=0 (FifH 2b = a + ¢)
4y+6 7y+9 10y+c
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IETET0T 32 <MW foh Orfores

(y+2)°  xy x
A= Xy (X'FZ)2 yZ zzxyz(x+y+z)3
Xz vz o (x+y)

T "R § R — xR, R, = YR,,R, — zR, 1 TR FT 3R xyz, § 9N T W
T U F € R anfes

xy z© Xy Xz
1 2
A=—| ¥ yxz y'z
XyZ 2 2 2
Xz yz ZX 'y
C,,C, 3R C, ¥ Hu: X, y, z3WaTS T W,
(y+z)) X X
Az Xy (x+z)° ¥
XyZ 2 2 2
z z (x+y)

C,—C,~C,C,— C~C,® TR ®H | 87 W< % & fh

(y+z)2 xz—(y+z)2 xz—(y+z)2
A=| VYV (x+ 2)2—y2 0
v 0 (x+y)’ -2

S C, AMC,H (x+y+2) IS o4 W, I FRforew

(y+2)° x—(y+z) x—(y+2)
A=(x+y+22| ¥ (x+2)-y 0
z 0 (x+y)-z
R, — R, —(R,+R) F WM & W g9 frfafad wrfor o e 8

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



C

3

1
C,- G+ y C,) ¥R C,

A=(X+y+2?

151

%Cl FT TN HH W I ARO0TH

R, 3T FEROT 3 W
A=(x+y+2?(2y2 [(x+2) (Xx+Y) —yZ = (x
= (X +y+2)? (2xy2) W= BIal B

+y+27(2y2) (¢ +xy + X2

1 -1 2 2 0 1
SEEOT 33 AR F AR 0 2 -3 9 2 -3 o WA *d gu fefefad
3 2 4 6 1 =2
gl ™ &1 g HiferT:
X—y+2z=1
2y—-3z=1
X—-2y+4z=2
1 -1 2 -2 0 1
7ol fem = pA%a |0 2 -39 2 -3
3 2 4|]6 1 =2
-2- 9+12 0-2+2 1+3-4 1 00
=| 0+18-18 0+4-3 0-6+6|= 0 1 O
-6-18+24 0-4+4 3+6-8 0 01
1 1 2° =201
37d: 0 2 -3 9 2 3
3 2 4 6 1 2
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79 XU T iR fem 1 e & w9 frefafaa w9 § faen s e @

1 1 2 X 1
0 2 3||ly|l=|1
3 2 4 z 2
1 -1 2T 1] =2 0 1 1
2l y =10 2 3| [1]= 9 2 3 1
z |3 -2 4] [2] 6 12 2
—2+0+2] [0
-1 9+2-6 |=|5
| 6+1-4 | |3
a7 Xx=0,y=53 z=3
SaE0T 34 fag vt fF arfurs
a bx c dx p ox acp
A=lax b ox d px g @ xb d q
u v w u v

T WU A W R, — R, —xR, & TN & W W

a(l x*) cl x*) p@ x%
D=| ax b ox d pX q | 9 g ®
u v w

a c p
=@ x*)jax b cx d px q
u v w

R,— R,—XxR,, & T4 % W gH G

acp
A=@ x)b d o v g2l
u v
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3TEITT 4 UT fafaer gyacit
X sin® coso

. fog =it f& wrfores |-sin® —x 1 |,0¥ wda 2l
coso 1 X

[ —

a a* bc 1 a a
2. 9rfure o1 g9 feu fomr fag st f& b b* ca 1 b b

c ¢ ab 1 ¢ ¢

cosa Cosp  cosa sSinff —sina

—sinp cosp 0 | &1 9 91 shifSIq)
sina cosf  sina SN cosa

4. If a, b 3R ¢ arEdfas gead g SR grfres

w

b ccaahb
A=|lc a a b b c O
ab bc c a

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

X+a X X

5. af az 08 o gHeor | X X+a X |[=0w® g i
X X X+
a’ bc ac ¢

6. fag =i fs |a° ab b’ ac | = 4a??c?
ab b’ bc c’

3 -1 1 1 2 =2

7 Az Atz 15 6 5 3RB -1 3 0 @A AB ‘w1 gm 7w wfm
5 2 2 0 =2 1
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1 21
8. WA difslt A= —2 3 1 = df geafud sifu fom
1 1 5
() [adj A]™* = adj (AT (i) A=A
X Yy X+Y
9. Yy X+Y X | °H @ hife)
X+Yy X Yy

1 X y

10. 1 x+y Y | WF A« i
1 X x+vy

GRITRT o T T AR ek Efafad 11 9 15 9% g9 i fag st

a o’ PB+y

1. 1B B y+of =(B-7) (y—0) (@ =P) (x+B+7)
v Y a+P
x x 1 px

12y v 1 py| =1+py2 (x=y) (Y-2) (z—X),
z 7 1 pz
3a —atb —-a+c

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+29| =1
3 6+3p 10+6p+3q




TR 155

sino. cosa. cos(a+3)
15. |sinp cosp cos(B+5)|=0
siny cosy cos(y+3)

16. frefafad il fe@ 1 8a i

2310 ,
X y z
4.6 5
X y z
6 9. 20 ,
X y z

frfafad e 17 9 19 § 98 3| &1 g9 Hifeu)
17. af€a, b, cOUR 9t | =i al AR

X+2 X+3 X+2

X+3 X+4 x+2b| %1 | B
X+4 X+5 X+2c

(A) 0 (B) 1 (C) x (D) 2x
x 0 0
18. A% x,y, z YR Il el & ot oegg A=|0 y O % FhA €

0 0 z
x* 0 O x* 0 O
(A) |0 y' O (B) yzl 0 y* 0
0o z* o o z%

x 00 100

1 1
(© —|0 vy O (D) —|0 1 0
20 0 2 0 0 1
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1 sin 1
19. aff A= sin 1 sn ,SEI0<O<2na d:
1 sn 1
(A) det(A)=0 (B) det(A) e (2, )
(C) det(A) e (2, 4) (D) det(A) e [2, 4].
qrRIST

‘ WA [ail]llaﬁ[w&-la;|all|1l ailéFgmﬁ'qTW%I

¢ IR A % o gnfor

8y 3y

a; &

|Al=
8y 3y

=a11a22_a12a21a; R fear s %l

a b ¢
¢ AEA a, b, c, o RO H A (R R TR0 §) et
a by ¢

w9 gN fean S 2

a b ¢
a b, c b, ¢ LA a, b

a b ¢ b, ¢ a G a; b

ferdlt ot amegg A ok To, |A| Frefataa Turemt it Gqse e 2

¢ |A|=]A], SRl A =AF TfEd R

¢ IR B9 T il a1 WAl Sl WER 9% § A GRive o fug Sed S 2l

¢ IR AR *T HE S Ul A W FAE A FHEI S Al IR0 1 AE
I B R

¢ ft &0 uH ORfoTs *1 TE O O W9 H SR k, ¥ O X < df WRfveR
1 TF KA & S 2

Al -

NER
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Teh GRMUTR 1 KE TN 3 1 31 € T STk 3 Shae fordl U ufer
I W o TaFEl i k¥ IOT HLA

A [l 5 dkA| KA

IS T ARM0TH o Teh Ui a1 W9 o 3Tadd I A1 Afereh 2Te@al o A &
&9 | o fhT 51 Tehd @l @ 39 XU T wRfores &1 |1 A1 AT arfurni
o AN o &9 H e fRA S ekl 2l

IS Toh RV o forell T dfed o1 W9 o Yoieh STad oF WHIUIS! 3T Ui
I W & I fgel H Sig KU o € A grfork 1 99 smaiafda war 2l
(X, ¥y, (%, ) 3R (x,, y,) TSt ot Bt o1 ame frefafad €9 5@
ﬁ@ﬂﬁl’cﬂ%:

x 1
X Y, 1
X Yz 1
WWWA$W$@ijWW,iﬁWﬁI
j o W9 SR | W RO 2§ SR T M, gW =R e S 2l

a, F WES A = (—1)" M T fen S el

A==

Ah SRR 1 WM |A|=a, A, +a,A,+a, A, T R ™ TH dfe @
T o TEFEl IR Sk G WeEel o UMEE o1 AN hich qrad feman S
2

IfE wsh ufer (A W) & el IR 3 qEd U (AN wWW) % geEel
1 TN HL W STRT AN I A @ Sl

a]_'LA21+ a12'A22+ a13 A23 = 0

3, @, a3 An Ax Ay
AT A A=| 8y @, ay| ATEESTadj A=|A, A, A, |7
A 3 ag Ap Ayn Ay

2, & a w1 WS A, B
A (adj A) = (adj A) A = |A]1, 5&T A, nife &1 o =R 2

Ak T o SR FHN: AT A FHAUT FEar ¢ A |A| =0
o |A| #£0
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¢ 3 AB=BA=|,S& BTH o g & d9 A FohH B & & IR
Al=B 9 Bl=AS3R zeT (A)L=A

o e ol eege A 1 Fohn @ A @i ohew afk A SgehAviE @)

1 )
A1l —(adjA
¢ |A|( j A)
¢ g ax+by+c z=d
ax+b,y+c,z=d,
ax+byy+c,z=d,
e 39 TN B AX =B &9 § forer s gl Bl

a b ¢ X d;
s&f A a, b, ¢, ,X=y ¥WB=d,
3 b c z d,

¢ THIFAX = B F1 S5 g X = AL B gR f&n = € <=t |A| O

* wagﬁwwﬁwawmmmm%qﬁmwmm%aw
&l <

¢ 3TE FHIRWT AX =B H T a1 3T A & fau
() =fc |A] 0,7 wfgdta 5 o stfae 2
(i) =z |A|= 03 (adjA) B = O, 7l fFet gat &1 tfee 7t 21

(i) 9% |A|= 0%k (adjA) B =0, @ @ W@ =1 €T Sl 2

ofagiiaes gy

TN 91 W Sl 1 FAN Heh o aw GHIHTNT w1 S TRE
TRl 1 &A1 <=1 fafy = arda # foeas &t areme fafy ot @
H | TR 1 B| DS 1 HEEl HH Tk R H GEst w1 st sqewen
% SIE off| SHfT T WRivTeR 1 SRelienio | Wl A1 feRdl o HeM Wi foer
3= & | < U foureRl | @ (‘Mikami, China, pp 30, 93).

TAEdl YAIest o HeM ST s Seki Kowa g1 1683 H fafad g
'Kai Fukudai no Ho' & 3T &1l @ feh 3= WRfUehl 3iR S+eh T8R &1 9 o1l W
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3= 39 fafyr 1 9o shael 3 SEeRON | Weh TR o faetiad o fohan wg gmaa
sh TRl o Bl T O | gHeRT Wiem yEM &l fan em ‘T, Hayashi,
“The Fakudoi and Determinants in Japanese Mathematics,” in the proc. of the
Tokyo Math. Soc., V.

Vendermonde Teet fo o fSalM TRIUThT 1 Waa Hed i 0@ § JgaHl
7 fafuad saht s (Teemae) el ST 9l g1 Laplace (1772) - GRfurhi
%l 3Heh T SUHRIUTRI o ®9 H ek hieh TR &l A9 faryg 1773 H
Lagrange 7 S&R o IR ¥ o WRIUTRI i =aed foman SR Grfve! o &t o
Tfafiar a1 = ot AT fohaml 1801 H Gauss = & o fagidl & IR
1 g e

3TTel W™ INTEH 39 a1el Jacques- Philippe - Marie Binet, (1812) ¢ =i+
m&et 3R n-dfsat o < SRl & UG W Gefd YET 1 Seo fwar i
fagi feafd m=n¥ OA%E wWE § Sga S 2

34t f<7 Cauchy (1812) 4 ft 3HT fawa-a%g W 3y T&qd fohul 3= 11
o ARG IR ek 1 WA fRanl 3214 Binet § 21fush Iqe & arelt
TOFwA THA HT 39U

31 fogial W AeMa" areH 9t Carl Gustav Jacob Jacobi €1 39k 93
GRIUTe ¥R ol 3ifqH Tiiefd I gel

— % —



