CFI'ITﬁTFm" (Determinants))

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

4.1 9{&!3?[ (Introduction)
e st o, T oTTe 3R Tegg! o sfemiior o fawa
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af Dl a4 b —a b, 20, @ @ wEETT % FEE B e s @ ) 78

a, O

&M a, b, - a,b, S THEN % frem & ofida v 9@ w2, | oA

A:[O‘1 bl}@ﬁaa%aﬁtsﬁ,awmmdemmﬁ 21 grforR]

a b,

gSfifafi, o, srefere, wmifses fomm gents § fagga ergwam )
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79 31 | AR o T o, STERfUes, ge-@ve 3R S @ St T S
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T HIA SR ST SR Tk IR o ckH 1 TANT HT I 1l dIF =Rl ok
o THEOT o A HT AT K|

4.2 ARfuTR (Determinant)
%ﬂnﬁﬁ%Waﬁquaﬂﬁ@W(quﬁw)gr{mﬁfa'cran—{r
o € 5 ot aege 1 IRk Fed §1 38 UF Ho i WE Gl S Tkl € S
T I8 i Tk Afgdld e (Irafaed a1 Afg) ¥ Feafea S ¢

Ifg Mot el 1 aqeed B, k 9ol gemnsti (ardfees a1 i) 1 qyeed ©
AN F: M > K, f(A) =k, o §R IRITG € S&l Ae MR ke Kad f(A), A
Yot wEed 21 38 IAl A det (A) TMA o R ot Fefua feren s 21

a b

zr%A:L d},aﬁA%WﬁMh‘
feauft

() oTegE Ak foru, |AlS A% SR ged 2
(i) el ol SMTeEl o WU B B

4.2.1 TF FHE & 3TE HT GRIUIE (Determinant of a matrix of order one)
AT Teh IS HT AHEA=[q |8 & A TR ! ¢ % SRR IRl fohan st 21

4.2.2 fgdta wife & 3TeJg ohl GRTUTE (Determinant of a matrix of order two)

a b
. d‘=det(A)§RT foran ST B

a a
L 2x2ﬁﬁwaﬂ8{gA={“ lz}%l
ay Ay
Al Ak TRfUTR 1 39 YR & gRefad faman S geRdn 2:
all‘ a a12
det (A)=1AI=A=| X, [=a,a,-0a,q,
21 a22

2 4
SEEIOT 1|, 2‘@%%%@

2 4
T || 5| =2 -4(-1)=4+4=8
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X x+1
SAEIT 2 | 1AM T hite)
X x+1
B 1 4 =@ -G+D -1 =¥--D=xr-x+1=1

4.2.3 3 x 3 Fife & Mg HT GRIUTE (Determinant of a matrix of order 3 x 3)
Tt hife oF T8 oF ARIUIek i fgdia hife oh ARIUERI ¥ e hier A fohal S
21 7€ Tk GO 1 Tk Ui (I Tk &H) o A TEU FHEa 8| Jard hife
% TRfo B B: TER W TERG R S € A dfeE (R, R, T R) W W TEE
o HT SR A W9 (C, C, T C,) H ¥ YT o TG T MY JERO HHE RO
[ & s R Frefafed ffm@l § s fm mn 2

il S A=[q,),,, % SROE W FER FW@ E

a;; dp daz;

Tﬂ%sf [Al=|ay, ay axn
a3 Uz ds3
wom e (R,) o TIfE9T TERoT

a; A 4
[Al=|ay ay ay
a3 dxnp A
TUT 1 R, WES AT a,, Bl (~1)1 D [(—]) T T SR ARfoe 1Al T e
Hfer (R,) @2 Tl &9 (C,) o el &l g2 © Wisl fgedtd shife o wrfores & om
WW all,Rl?:ﬁ'{Clﬁﬁ?Jﬁ%

Gy Ay

3121%[ OB it Q3 A3y
wOT 2 FfF a,, R, C,H fom € g R, % T AT a, F (-1)1+2
[(~1)% 37 S TRfores | AT Teel U (R,) 9 TER &9 (C,) i ge | I
fedta s\ & Grfors 9 Tom FifSE

a,; Ay

?ﬂﬁﬁﬂ (_l)Hzalz a3 ds3
Ul 3 @ a,, R, C, ¥ feom ¥ w@faw R, % @ sEa w(-1)' 41
[(~1)@ T 7] Y Rk | A | el 9fR (R,) o TR &9 (C,) T T | T
5 Fife & wRME § TN HIRG
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) dyp

a; U3y

TUT 4 379 AT ARk AAiq | A| o S i ST =)0 1,2 9 3 9 9 A
& T AN Heh fafan stefq

3:[% (1) +3 a,

Gy Ay 142 Gy Ay
detA=I1Al=(-1)'"*"aq + D7 a,
D a;, ax a3  ds
a a
1+3 21 dn
+ (-1 * ap
a3 Az
Rl IAl'= aj (azz Ay — 43 dy) — 4y, (a21 Ay — Ay a23)
ta, (a21 a;, — a3 4y,
= all a22 a33 - all a32 a23 - a12 a21 a33 + a12 a3l a23 + a13 a21 a32
—a, a, a, .. (1)
| femutt | &0 =r = w1 T W W
feeitar ufem (R,) o 3TfaeT wewor
ay G A
TAl=|ay a5 ay
a3 43 U3
R,% R TR FH R, 7 U B T
ap  ap a; dp
1A= (-1)*""a,, + (D> ay,
Qs dz3 a; ds;
a a
2+3 n
+(=1) ayy
as Az

=T 4y (a12 a3 — Ay, a13) tay, (au 33 — Ay a13)
= Ay (au az, — as ap,
TAT=- Ay Gy Ay + Ay Ay A3+ Ay, Ay Gy — Gy, Ay Ay — Ayy 4y Ay,
tay,a, a,
=4, 0y Ay — 4 Ay Ay, — Ay Gy Ay + 4 Gy Gy + 45 a4, 4y,
—a, a, a, .. (2)
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g WH (C)) o SITEer qEor
ay 4 a3
[Al= |Gy 4y Ay

a3 43 djy

C,, % IFRY TR H R & Jef el 7

a a a a
1+1 | %22 23 241 |42 13
A= ay =D + a,, (=D
Qs A3 asz A
a a
3+1 | %12 13
+ a3 (=D
Qyy Ay
=4, (azz Uy — Ay a32) — a4y (a12 Uy — gy a32) +a; (a12 Ay — g azz)

|A I = all a22 a33 - all a23 a32 E a21 a12 a33 + a21 a13 a32 + a3l a12 a23

T Ay 45 4y

=all a22 a33 - all a23 a32 - a12 a21 a33 + a12 a23 a3l + a13 a21 a32

- a,; a, a, .. 3)

(1), (2) 3R (3) ¥ T 2 o | Al OF G9F 21 F8 TS o A o foy Big
feon w0 2 foF 4 7% wenfod #X 6 IAIFT R, C, 3R C, % 3T w&r (1), (2)
AR (3) ¥ 9 gfomE o g9 2l

37d: Th IR i et off ofed a1 w9 o ST JoR0T i W qHE 01 9
Bl 2

feuuit
(i) TTUHT ST WA T o fIC g0 IR H1 39 e a1 W9 o ST TR0 B3
s =1 1w stfenan i 2l
(i) ERMUTERT T T HId 9T (—1)+/ W 0N HH oF T TR, T (i+/)F GH A
faom g9 & SER +1 A—1 F o0 T Fhd B

(iii)ﬂHFﬂﬁlEAz[i (ﬂ@ﬁ?B:[; Haﬁ%mmw%ﬁs

A=2B.fHgIAI=0-8=-83RIBI=0-2=-2%
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AR HIFTT T [Al=4(-2)=22IBIATIAl=2"IBI, &l n=2, a1 el A
9 B® &I 2
e &9 W, A A= kB, Sel A9 B eegel &t ®ife n €, 99 |Al=k" | B |, &l
n=1,23%l

1 2 4

SETETOT 3ERR A=|—1 3 0| %1 9= 7 i
41 0

T o AT R W W § 9 wfafedr v € sefae i we (C,) & s
Tl i W EH Wi Bl © TR

-1 3 1 2
‘—0‘ +0

4 1 4 1

1 2
-1 3
=4(1-12)-0+0 =-52

A=4‘

0 sin @ —cos O

JEETOT 4 A=|-sinoe 0 sin B | &1 9F F1d HifaQl
coso —sinf 0

T R, % ST TH0 T W W g B €
0 sinB‘_

—sin B

AZ O —sin o0 sin B
B cos o 0

=0 - sin o (0 - sin B cos o) — cos a (sin o sin B — 0)

=sinocsinBcosoc—cosocsinocsinB:O

msaﬁ; AN ‘?ﬁxéﬁﬂﬁﬁﬁaﬁﬁml
3

mm\x \ .

SRIGY 3-x2=3-8

SRIGY X =8

a1 x= 122
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| weeTeret 4.1 |
Y9 1 § 2 T H TR0 &1 A 19 Sifsg
2 4
L |5 4
. |cosB® —sinH X —x+1 o x-1
2. (4) | . (ii)
sin® cos O x+1 x+1
1 2
3. afe A= A J,af@mmlmu=4|A|
1 0 1
4. At A=|0 1 2 |=, d@ fK@Eu 13A1=271A
0 0 4

5. fr=fafed arfoeRl &1 7F @ Sifse

3 -1 -2 3 -4 5 0 1 2
0 0 -1 Gy |11 =2 Gi) [-1 0 -3
35 0 2 3 1 2 3 0
2 -1 -2
i) [0 2 -1
35 0

11 2
6. I A=|2 1 3|, 8 @Al FG ®HIfST

54 9

7. x°h AF [G HiET I
|2 4] Jox 4 23] & 3
D5 1176 «x @ 1y 57 2x 5
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x 2 6 2
8. g 18 x‘: 18 6‘%3l?ﬁx?ﬂ|?ﬂ %:
(A) 6 (B) £6 (C) -6 (D) 0

4.3 Grfurenl o grcnaﬁ (Properties of Determinants)

st arg=ag o B WRMUTRT 1 TR0 A1 Uil 21 39 3T =a% | eH IR & $9
TUTEET  ohl FEaG w6 T ufed a1 W H I R G@ASTl i AfwRad g
F W T A G H G B S @1 3 qored ferd off whife o anfores o ferg
e € Tohq eH @9 i $= ohael dIEdl i ok o WRIUER] deh | @
Torert 1 TRl ORfoR &1 A SO Uil SR Wl % weR uRefdd v W
safiafda e 2

a a, a
|G - A AT A= b b, by
G G G
Horq ok o STfEY TEROT T R, TH W H ¢ T
R R A

=a, (b,c,-b,c)—a,(b,c,-b,c)+a, (b c,-b,c)
A dfF &1 Wi § uRafdd w9 W gH grfures
a b ¢
W BT 2

A=|a b o

a; by ¢
A, I T T o TR TER Y W EH UM ©

A=a (byc,-c,b)~a, (b c,-b,c)+a,(bc,-b,c)
Ad: A:Al
femuit Sua =aren 9 W ® fF A AT o etemg ® al det (A) = det (A), W&l
A, A aiEd 2

| frmoft | afx R = it W st C = iaf w3, o wRRE iR we % TR
AR i g9 Hehad | C, <> R fer@l
3TEY &9 YU T[UTeH i IIEA0T GRI FeAfua i
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2 35
SEEIUT 6 A=|6 0 4|7 fau Tuiad 1 &1 S &ifsw)
1 5 -7

ol AR 1 Yo e oF TRl TR0 i W,

6 4

A204 (-3)
- I B

5 7

+5

15
=2(0-20)+3(-42-4)+5(30-0)
=_40- 138 + 150 =—28

Yol 3R ol o1 e uRadd ® W g9 e s e

(T8 WA o ST FEO FE W)

4 7 4 05
=2(0-20)+3(-42-4)+530-0)
=—40-138 + 150 =-28

e A=A

37d: TUIH 1 Fetya g3l

TuTerd 2 AfE T AR FT TS a1 Ul (A W) Sl WER gRafdd R e s
&, 9 GRioeh 1 fog ufafdd & s 2

0 5 6 1 6 1
=2 - (3) +5

a a, a
b, b, b,

G 6 G

HATYA HH SAlfSd A =

W TfeRt o TSI WEROl i W BH UM ©
A=a (b,c,-b,c,)~a,(b,¢c,-b,c)+a,(bc,-b,c)
Tl R de R B TR uiEfid e RoR, W WE T Anfoe
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b b, b,
a a,
21 3 e dfem o STfeer TERe i W,
A1=a1 (czb3—bzc3)—a2 (c1 b3—c3 b1)+a3 (bzc1 —b1 cz)
= —[a,(byc,—b,c)—a, (b c,—b,c)+a, (b c,—b,c) Tq B 2l
TE T ¥ A =-A
T YR, B9 fordl 91 Wl ol weR gRafid s 3o aRum o) Sediud s gehd Bl

T R % TER e R, o R R w6 % wer e w5
C, & C % 3N fifde + €

A =

2 35
SEEIOT 7AR A=[6 0 4|2 @ U 2 1 geaw Hitey
1 5 7
2 -3 5
TABGHAA S GH 2 T A=|6 0 4|=_28 @y se=wm 6)
1 5 -7
R, 3 R, % TR fEafid & W #qR, <> R, ¥
2 35
A=[1 5 7| & 2
6 0 4
TrfoTe A, 1 TEel Wi % SfRR T W W EH W w ¢
5 Tyl TSl S
A=2ly 4|76 4 6 0

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

TS A=-A

31d: TOTEH 2 wentud gl
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Torerd 3 AR UH WROTR kT R U (ST W) THA B (el G st
TAM §), @ WRIUE 1 6E 9 g €l

suaf A€ 59 IR A1 §HE fEl (A1 W) F IR giafdd # e § al A
1 7H ufEfdd Tt 2 2l

qefy, Ui 2 o SER A 1 g w<e T R

gafeTT A=—A

R A=0

HAET B STUH TUIHH 1 Teh SR o g HATH i
323

IEETOT 8 A=|2 2 3| S °9F T4 Hits(U
323

Tl TEell UfeR o SRRy TERY % W eH WK & € b
A=3(6-6)-2(6-9)+3(4-6)
=0-2(3)+3(2=6-6=0
7 R, #IRR, ¥ €|
Ut 4 9% T ARITR oF fRE T dfed (SAUa WH) % T® TFE &l T TR
k, | oM % €l ST A St k9 Tford = S )

a b ¢
El “lltﬂ:{ii'il A= az bz C2
a; by ¢

ST Yom e o STeEl 1 AW O FH W W TR A T @
ka, kb kc

A =% b, ¢

a; by
Horq ok o STfEYT TEROT T R, TH I i ¢ %
A =ka (b,c,-b,c)~kb (a,c,~-c,a)+kc (a, b,—b,a,)

=kla, (b,c,-b,c)-D (a,c,~—c,a)+c (a,b,—b,a)]l=kA

ka, kb ke, a b ¢
S a, by o|=k|a b o
a3 b3 C3 613 b3 C3
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(i) 39 U o ATER, TH U AR Hi fohdll U ofed a1 @l § 9 vt

TUEE SR Rt deRd €

(i) AT T IRfoeR w1 fhl &1 ofeel (a1 wol) o S ofed FHrart (3
UM W) B, T SHeRT WH YA Bl € II0:

4

a a, as
A=|b b, b

ka, ka, ka,

102 18 36
IEEI0T 9 GRS | 1 3 4 |1 9 [ Sifew

17 3 6

102 18 36| |6(17) 6(3) 6(6)
A AAINL TR [ 1 3 4= 1 3

17 3 6 17 3

6

17 3 6

17 3 6

= 0 (dfemal R, 9 R, THIA 2)

3 4|=0

(e 3 3R 4)

TuTerd 5 A T RO w1 UH UK A W9 % P A 9 SEEE q (A )
& o ANTRS o &9 | oFad B al R0 (AT 3Afew) RO o FRTRe o

®q H e R S Heha 2

a+A ay+Ah, a;+A, a,  a,
STROTE| by b, by |=|b b
G ) G G &
a, + A,
AT qE U = | b

G

Herg ok o TS TEROT FH R W U ® fm

as Mook, Ay
by | + b, b,
G G G
a, + Ay, ay+A,
b, by
) C3

A=(a, + M) (byc,—c,b)—(a,+1A) (b c,—b, c)

+(a,+L) (b, c,-b,c)
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=a, (b,c,~c,b)~a, (b c,-b,c)+a, (b c,-b,c)
+A (byc,—c,b) - A, (byc,—b,c)+ A (b c,—b,c)
(T} ! HART HH W)
a a, da, AMooAy, A

=|b b, by|+|b b, b| =<

G G G G G G

T YR g e 9 Wl o ferg g9 e 5 1 g #R gehd 2

a b c
ITE0T 10 <9 fob |a+2x b+ 2y c+2z(=0
X y z
a b . a b c a b ¢

T B0 O € & |a+2x b+2y c+2z| = a b c\+\2x 2y 2z

X y z X y z X y z
(oTEd 5 R gRI)

=0+0=0 (& 3 3R 4 H T FH W)

Ut 6 AR T AR o6 foRdl dfek A W9 o Yok ofed |, gEA dfe A e

o G Tael o qHH OIS 1 g e S @ 9 9Rfoes %1 A a9 @ @1 er,

A% & R, >R +kR A C,— C,+ kC, F1 W T T AR 1 74 Y Tl 2

T | |

a, a, a a, +kc, a, t+kc, ay+kc
ga eifsle A= |b b, b 3ﬁT Al = b, b, b, ,
G 6 G G ) G
Tt A EfF R, — R, + kR, & TAIT 5 W B @

78T &9 el e (R,) o STE@el i TR kH TON Hh SR 3% geel i (R)H
T srEgel o Sied 2
Torad g1 36 WiRA 1 38 THR e € R, - R + kR,
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A g

a, a, a, ke, ke, ke

A=|b by b|+|b b b | s % )
G 6 G G 6 G
=A+0 (W& T R, 3R R, GO )
31 A=A,
feuoit
() ok WRfoF A® R — kR, & C, — kC,%F AN ¥ W< ERE A B, @
A = KA.

(ii) =% TH WA R, - R, + kR, ST Wiransht 1 wF @ aifersh AR WA fowen w0
B @ A 3 =IEU R Ueeh e 9 yaifad Ui o1 o 9fwen § W TE
BT =ifen) Sk o gRR &) feoquft wul i w@fwest § w=m ) S 2

a a+b a+b+c

Sarevor 11 fag Ffu fF A = |24 3a+2b 4a+3b+2c|=d
3a 6a+3b 10a+ 6b + 3¢

T TR A § R, — R, - 2R, 3R R, — R, - 3R, %1 TN % W 89 WA ¢

a a+b a+b+c
A=10 a 2a + b
0 3a Ta + 3b

T: R, >R, - 3R, %1 T4 & ¥ &0 90 € fF
a a+b a+b+c

A=10 a 2a+ b
0 0 a

C, o SIfRU T HH T

a 2a+b
0 a
= a(a2—0)=a(a2)=a3wm%|

A= a +0+0
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IETET0T 12 YL fohu fam fog sifve fw

x+y y+z z+x

A= z X y [=0

1 1 1

T A® R, —» R, +R, & W FH W g9 T &

xX+y+z x+y+z x+y+z

A= Z X y
1 1 1
31 R, 3R R, @6 A €|
Bl A=0
Ia180T 13 fAfafEg &1 99 J@ sifse
1 a bc
A= |1 b ca
1 ¢ ab

d R, >R, -R 3 R, 5 R, —R,, H TN & W g0 90 & &

1 a bc
0 b—a c(a—-D>b)
0 c—a b(a-c)

R, R, ¥ FH: (b —a) 3N (c —a) ITAMS TF W &0 T4 ¢ &

A=

1 a bc
A=b-a)(c—a)|l0 1 -c
01 -b

=(b-a)(c—a)[(-b+0)] (TRA WA o SR T FH W)
=(a-b)(b-c)(c—-a)
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b+c a a
3arEvoT 14 fog *ifsT & b c+a b |=4abc
c c a+b
W"TFT@ St
b+c a a
A=| b c+a b
c c a+b
TR W R, — R, —R, - R, & T FH | 30 90 ¢ &
0 2c —2b
A=1|b c+a b
c c a+b

R, % ST FHO FE W ¥W UM € R

c+a b b c+a

A=0

b
+ (=2b
+b‘ ( )‘c

‘b
- (2¢)
C

c a+b
=2c(ab+b*—bc)=2b(bc—-c?-ac)
=2abc+2ch?>-2bc*-2 b+ 2 bc*+ 2 abe
=4 abc

x x> 1+x

SEETOT 15 ARy, y, 2 faf= B Sk A=|y ¥ 1+)°|=0,

2 3
z 70 1+z

q IO fF 1 +xyz=0

x x> 1+

AT IaE A=y y 1+)°

2 3
z 77 14z

x x2 1 |x 2 X

A=ly ¥ A+|ly ¥ y| (orE 5 % gEm gr)
2
Z Z

2 3
1 |z z© z
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1 x x° 1 x x°
= (D}l y Yl+xzl y Y| (C,e>C, 3R T C, <> C, & TR R
1 z 22 1 z 72
1 x x2

1y ¥ |(+xy2)
2

1 z z

2
1 X X

(1+xy2)[0 y-x y*-x*|(R,»R-R R, —R-R F T FA W)

0 z—x z2-x°
R, ¥ (y-x) 3 R,¥ (z—x) I9AFTS o7 W &0 W FW ¢ &

2
1 x x

(T+xyz) y—x) (z—=)|0 1 y+x
0 1 z+x

>
Il

’ (1 +xy2) (y = %) (z = %) (z—y) (C, o IR JEO HH W)
EiEd A=03Ry,y Rz aft fia= €,
3d

x—y;tO,y—z;tO,z—x;tO,@%ﬁ 1+xyz=0W@W%l
I+a 1 1

Saetor 16 @t R | 1 1+b6 1 zabc(1+l+%+l)=abc+bc+ca+ab
a c
1 1 1+4c

& R, R, 3 RH & HA: q, b 3R ¢ ITAMS o7 W &9 W9 w3 & 6

1 1 1

_+1 — —

a a a

. 1 1 1

T —abc| — —+1 —

oI 9&] b b b
1 1 1

— - —+1

c c c

R~ R +R +R & T & W &0 T § fF
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1 1 1 1 1 1 1 1 1
I+—4+—+— 14+—4+—4+—- 1+—+—+—
a b c a b c a b c
1 1
= abc — —+1 —
A b b
1 1 L
C C C
1 1 1
1 1 131 1
= abc|l+—+—+— |— —4+1 —
R A a b clb b b
1 1,
C C C
39 C,— C,- C, 3R C,— C,— C, % TN & W &9 94 ¢ T
1 0 O
A:abcl+l+l+l ) 10
a b c) b
1
— 01
C

- abc[1+l+l+lj|:l(l—0):|

a b c

1 1 1 o
=c%c@+—+;+—):nwc+bc+ca+ab=§WTWH
a c

| = feoaoft | e fafir g C,—>C,-C,daC, > C,~C,, =l IFAN Hich Tl
C,— C,—a C, =1 AN H¥eh IWH I H A HE H TIA H

far TR fohu STR WRMUTeRi o TOTeET T WA wien fEfiEd g9 1 W 5 i fag
FHifs)

X a x+a a—-b b-c c—-a 2 7 65
1. |y b y+b|=0 2. |b—c c—a a-b=0 3.3 8 75=0
z ¢ z+4c c—a a-b b-c 5 9 86
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1 be a(b+c) b+c q+r y+z a p x
4. |l ca b(c+a)=0 5. |c+ta r+p z+x[=2b q y
1 ab c(a+b) a+b p+qg x+y c r z

YRIUTRT o TOTHET 1 JAN Hieh U9 6 | 14 T & 85 HiwQ:

0 a -b —-a*> ab ac
6. |[mFa 0 —c|=0 7. |ba —b* bc|=4a’b’c’
b ¢ 0 ca c¢b -’
1 a a
8. () 1 b b|=(a=b)(b—c)(c—a)
1 ¢ ¢
1 1 1
(ii) a b c =(a—b)(b—c)(c—a)(a+b+c)
a b
x X yz
9. Y Y &=@x-y) (-2 @-x) (xy+yz+ )
z Xy

x+4 2x 2x
10. () | 2x  x+4 2x =(5x+4)(4—x)2
2x 2x  x+4

y+k y y
G| y y+k y |=K(3y+k)
y y y+k

a—-b-c 2a 2a
1. G| 2 b-c—a 2b |=(a+b+c)
2c 2c c—a->b
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x+y+2z X y
(i1) Z y+z+2x y =2(x+y+z)3
Z X z+x+2y
1 x x
12. | 1 x|=( —x3)2
x x 1
1+a* -b 2ab —2b
3
13| 2ab  1-a*+b’ 2 |=(1+d>+b7)
2b -2a  1-a*-b’
a+1 ab ac
14. | ab b +1 bc |=l+a’ +b" +¢’
ca ch  +1

9T @A 15 a1 16 H HEl W iUl
15. A€ ATH 3 x 3 i o1 ol 378 © df kAl ST AE BT
(A) k1Al (B) K2IAl (C) K*IAI (D) 3k 1Al
16. Trefafed § 9 &1 9 %97 F& 2
(A) RIS Tk & e 2
(B) URfoTeh Tsh MefE © Gag T @& B
(C) R T o MeE § Hag T TE@T B
(D) ¥ 9 g Tl
4.4 ﬁ‘{l,;_rr <hl Q’:l'ch—vf (Area of a Triangle)
Wﬁ@ﬁ?%ﬁﬁ@@%%@ﬁﬁﬁmm(xl,yl), (x,, y,) 91 (x,, y,),

& @ SHH A %[xl(yz—y3)+x2 () +x, (v,~y,)] SR =3 foen Tl
21 319 TH SF HI ORIV o ®9 § U YR foE S gl 7

x oy 1

1

A lx 1 1
=5% % (D)
x, oy, 1
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fewuit

(i) Fifh &he T ¥FIcH TR Bl © Ui &1 T<d (1) | TRfors 1 fde
uH o B

(i) = &srher fE=n &1t oM o Tt |RM0Te o1 eFTeHeh 37 SEuMedsh 1 HH|
TN SISl

(i) o T@ foged ¥ 9= s w1 Awa g g

SETET0T 17 Tk S 1 89%a T Hifaw g o (3, 8), (- 4,2) 3R (5, 1) T

7 PIae @1 e

[98)

1

A= = E[3(2_1)_8(_4_5)+1(_4_10)]

N
— N o0
[ e S

L
2

9}

L gem2o14)= Y
2 2

SETETUT 18 FRIUTRT 1 FAIT &%eh A(1, 3) 3R B (0, 0) ! SIS+ oieil 1@l o1 FHiehol
M HIST 3R & T 7 6 ST 4f€ T 55 D(k, 0) 39 ¥R & % A ABD &1
&thel 3 1 ZhTE B

&1 W il AB W &iE foig P (x, y) @ a9 A ABP I &5%et = 0 (F#1?)

10 0 1
TgfaT 51 3 1= 0
x y 1
1
Y U 5(y—3x)=02|1y=3x

S s1efiee War AB &1 GHiR 2
g A ABD &1 &5hel 3 i gehld T € e

1 31
0 01
k 0 1

1

5 =+3 8 Uw © _—;]‘=i3,i.e.,k=;z
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1. fAfafed g ¥ e 7o o fagstl o s &1 s=wa 9 Sl
(i (1,0),(6,0),(4,3) (i) (2,7),(1,1),(10,8)

(i) (-2,-3),(3,2), (-1,-8)
2. <uE R A (@ b+ ), B (b, ¢ +a) 3R C(c,a+b) T@ &I

3. 9% W kS UF A6 SIS A st w1 &5 4 ot 3R @ el vifag
frefafea <

1) (k,0),(4,0),(0,2) (i) (=2,0),(0,4), (0, k)
4. (i) GRS 1 YA HTeh (1, 2) 3R (3, 6) 1 T arelt @ w1 g A
ifsTa)
(i) ERIUTeRT T T=T HTen (3, 1) 3R (9, 3) i T orefl 3@ a1 T A
ifsra)
5. =g 3fid (2, -6), (5, 4) IR (k, 4) O S 1 GBS 35 o 3R B Ak I
HH %:
(A) 12 (B) -2 (C) 12, -2 (D) 12,-2

4.5 SUERTUTR 31T @g@s (Minor and Co-factor)

T 3% A eH STURMUT 3R He@el 1 YA Fich GRIUTR! o FEIUT 1 fogd &9
grepifsicenl

TS 1 AR % S o, 1 STERIUR Uk WMo € S e i SR o v
e avepral o, feord 2, aﬁwﬁ@wﬁm%maﬂaa o STERTE H M, % 5
e HW B

ot n(n>2) % oh ARV o 3{a9e 1 STHRUE 1 — | % 1 RV B 2

1 2 3
456
7 89
T Hh 6 3 Ui TH qaig wWW H feem 21 sEfa sHe SwEIUE = M,
frefefad geR 9 9w 8l 2

IETEIUT 19 R A = T 3999 6 T STERIR J1d g

1 2

My,=17 3

‘:8—14=—6(A@ R, 3R C, 7eM W)
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uﬁwzwmaﬁaﬂm@ﬁﬁ%mwm%’ﬁﬁ
A, =DM,
%mﬁmﬁﬁaﬂﬁ%’aﬁaﬁww%%

1 =2
mmzowﬁrﬁsL 3‘éauﬂﬂaaaa¥a%€w&mam'@:aﬁaﬁm|

F P a, F ST M, &l
R a, =1, 34T M, = a, %1 ITERUE =3
M,, = 374 a, , 1 STHARIUE =4
M,, = 319Td g, HT STEARUE = -2
M,, = ST a,, 1 STEARMF = |
9, 1 HE@E A, 7| THleQ
A, =DM, =(-123)=3
A,=CED""? M, =) @) =-4
A, =DM, =(-1) (-2) =2
A, =12 M, =D (1) =1

A Gy Gi3
SEETUT 21 A= |4y Gy Gy S a, T a, F ISTEROE SR HeEE

a3 4z dsg

M shifsra)
ol SYHNIU 3N WeEs i TR g 89 U o
& Qy, dy
a“aﬂ = M11 = =4y, Ay Ay Ay,
Qs A3
W’ — — 1+1 —
a, Ll - Au = (D" M11 =4, iy — Ay dy,
& 4, a3
a,, Ll = le = =4, dy —dzag,
A3y A3
W—S—’ — — 2+1 — —
a,, Ll - A21 = (-D* le = (-1 (alz Ay = Ay a32) =-a,antagag
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femuit 3T 21 W AR A HT R, % HHE TR FH W EH W E fE

a, a
ay a4y ay) Oy 2t T2

3
_ 141 142 143
A=(E-D"a, Ay, Qs +(=D"a, +(=Dayay ay,

Qs dsz

=a“A“+a12A12+a13A13,T’|%5f aij?ﬂ ggus A,.j%I
=R, % 3faFdl 3R I TG Hewel & UHEA 1 Al
T THER AF R, R, C,, C, 3T C, % 3T 5 THOI 31 YR ¥ &
Ia: "R A, foret dfem (1 w9) o ereedl SR S9eh Wd He@el & UM%
1 I B
| Toooott | afz w fem (a0 =) o sTeEal w1 oT IR (A W) % TeEE

¥ TN fRAT ST @ SR A Y E1 €1 SR, A =a, A, +a,A,,
+a,A, T

G Gi3 a. a a. a
A= —1)i+t 4L —1)+2 11 L& + _1)3 11 12
i & a3 A3z 2 D az; Az s & az; Az
a4 43
= |4 4 a3 =0(3F’3ﬁﬁh_ RlﬁTRZW%)
a3 43 ds3
3 YN B 37 Gl S &4 o fou 9T Y Hehd o
2 3 5
IEMET0T 22 | (6 0 4| o 37e¥dl oh SYERIUE 3R HeEs [1d Hiey 3R
e N7
T hiteg b a, A, ta,A,+a, A =0 %I
0 4

AW M, =|s [ =0-20=-20; TAY A =(-1)'*(-20)=-20

6 4
M,= || 4| =-42-4=-46TWAUA , = (-1)'*(- 46) = 46
6 0
M,=| |=30-0=30; ST A =(D"(30)=30
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35

M, =|5 4/ =21-25=—4; TW@TA, =(1)*'(-4)=4
2 5

M, = 1 -7 =-14-5=-19; S'Hﬁ'QAzzz(—l)2+2(—l9)=—l9
2 -3

M= |, 5|=10+3=13 T A, =(1?(13)=-13
35

M, =, 4 =-12-0=-12; TEEA, = (1) (-12) = -12
2 5

M, = o 4| =8-30=-22; 50T A, = (-1)?(-22) = 22
2 -3

AR M33=‘6 O‘=0+18=18;3m%ﬂz A, =(1y"(18) =18

EE a,=2a,=-3,a,=5 TMA, =-12,A, =22, A =18%
; ' all A3l + a12 A32 + a13 A33
=2 (12)+(-3) (22) + 5 (18) =24 — 66 + 90 = 0

frafafaa arforent o ete9dl o STERS td gewe fafam)

1 12 -4 la c
S @, 4
00 1 4
2. G0 1 0 Gy 3 5 -1
0 0 1 2
538
3. 3O Ui o sTadl oF Ge@el &l YA ek A= (2 0 1| %1 §H Fd it
1 23
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1 x yz

4. R =N % oTeE % geEel B WA e A= Y P @ ue e it
1 z xy

5. A= |0y @y ay| AR g H FEESA T A AT AA At w9 A
31 Az A3

= foRaT ST
(A) all A3l+ a12 A32 + a13 A33 (B) all A11+ a12 A21 + a13 A3l
(C) a21 A11+ a22 A12 + a23 A13 (D) all A11+ a21 A21 + a31 A3l

4.6 3R F HEESS R HchH (Adjoint and Inverse of a Matrix)

st 1o o B9 U STI8 o oIk 1 197 TRl B1 9 ST =8s W eH Tk
38 o FohH oh ARG o AL Irdl ol off e Sl

A T T o T B BH T AR 1 Hewes URWifud |
4.6.1 37Tgg T Wg@SST (Adjoint of a matrix)

AT 3T M PR A=[q,] F TGS, A [A,]F IR 6 w9 H 9RwME €,
Sl A, T a, F WEGE ¢ AE AT We@SH FH adj AT R TR F ¢

TH ST A=|ay, ay, ay 2l

An A Ag An Ay Ay
s adj A= | A, Ay, Ay [FURER =| A, A, Ay | ER 2
Ay Ay Ay Az Ay Ay
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BN A B R A, =4,A,=-1,A, =-3,A,=2
' Ay Ayl [4 -3
3q: adj A = A, A, R

ay  ap

ﬁmﬂzxzﬁﬁ%aﬁaﬂq&%:[ }Wﬂ%’@@ﬁade,auaﬁ'{anaﬁW

ay; dpy

T T a,, 3R o, % fog afafda w2 3 & «ff 9 foman s v @ S A gt

T 2
S e

fog @-fe TRER =TT
79 fa syufa & Fefafes w9 e @ B
UET 1 Ak AR n RIS B SNEE T @, Adadj A) = (adj A) A = |A|1, ST L, n Hife
1 TG AT B
EO: 9 aifeg
a4 a4 A Ay Ay
A=|ay ay day ,%?lﬁ[ade= A Ay Ay
A13 A23 A33

Fiifeh Tk Uferd o1 T o STaFal 1 W TEWES! 1 UM T AN | AlSh THE BIal
% 31 Y eI 2l

az; 43 di

Al 0 0 10 0
T TR AadiA)y=| 0 [A] 0 [=|a]|0 1 0]=]A|1
0 0 |A 00 1

T YR, B9 <0 Wehd € TR (adj A) A=Al
3 A(adj A) = (adj A) A = |A| ] Fefad B
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TR 4 Tk o ST A FHHINE (singular) FEAI 7 AR [A| =0T

1 2
I & fAu e A=[4 S}WWW%IW:AW%I

TRUTET 5 Tk o M8 A SIERHUNA (non-singular) Feddl € 4 |Al #0

1 2
3 4

A A SHEU B

&0 frefafaa woa fam suufa & ffde = © 2

T 2 A AT BIMl UH § Hifc oh FHAUIA TS B al AB del BA off 3t
Fife & Fhuvlia T8 B B

YU 3 SRl o UHEA hT RIS 37k HHI: ARMTRI o UHEA o THM Bl
€ 19 |AB| = |A| |B|, ST Aden B w8H #ife % o e 2

m?ﬂfmA{ }a?ﬁ |A|=‘; i‘ =4-6=-2%#0%

Al 0 0
ﬁWWW%%(danA)A:M“:{O Al 0
0 0 |4

Al TR TR 1 TR oF T,

Al 0 0
[adjA)A| = |0 |A] ©
0 0 |A
100
e adj A) 1Al = |A]']0 1 0 (A7)
00 1
SRInY iadj A 1A = [A]’ (1)
et (adj M) = |Af

T T G, AR 0 Hife F1 TH M NS AT A ladjAl = Al EFTI
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U 4 Th 1 STHEA T IR 1 A T, AR IR et I A FhAE SR T
Suaf AF AT n e 1 A 3T A © 3R 1 e T d@HF T 1 2
Td n e o TH ¥ AHE B 1 3 39 YR 7 dIfch AB = BA =1

FTAB =1 gl |ABI=I1l =1 |AlIIBl=1 (FfE 1I1=1,|ABI=1AlIBI)

T WIS Bl € |Al#0. 3%d: A Sqehuui €

faetiod: o ST A Sgepaviia 21 d9 [A1£0

S A (adj A) = (adj A) A = |A|1 (994 1)
el Al ——adia [ 2—adja |a=1

Al A

. o
Bl AB:BA:I,Tﬂ%TBzmadJA
L) 7

1 Aé?sgc—m'-qaa‘raﬁac—oréaﬁ?kemadm

133
SaTETur 24 ARA= |1 4 3| B d "o HINT fF AL adj A= |A]. 1R A

13 4
= hifs)

TATH UG E Al = 1(16-9)3(4-3)+33-4)=1%0
s A, =7 A, =-1LA, =—1,A =-3,A =1,A,=0,A, =-3,A_ =0,A, =1

7 3 3
Bl adiA=|-1 1 0
-1 0 1
1 3 3][ 7 -3 -3
e Adadj A)=|1 4 3||-1 1 0
1 3 4]|-1 0 1
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7-3-3 3+3+0 -3+0+3
=|7-4-3 -3+4+0 -3+0+3
7-3-4 -3+3+0 -3+0+4

00
1 0 =|Al.1
0 1

Q
<

>
[

|

|
R
—
()
I

|
AR
—
(e

s A=

2 3 1 -2
mmzsaﬁA:[l _4},8{_1 J,aﬁwﬁaaﬁﬁq%(@ﬁ:&%l%
, 2 31 2] [-1 5
et aa[? 202 ]

ifer |AB| = —11 20, (AB)! o1 31fics & 3R 38 fr=ifafiad WepR © = femanm
ST B

ARV = —adicaB)=—L -14 -5 :LF“ 5}
()—|AB|~J 11 =5 —-1| 115 1

SR |A| =-1120F |B| = 1 #0. TWATA 3R B i o1 ffeqe @ iR 59
frfafad 1 = ffan <1 whar 2

o 1[-4 =37 [3 2
A]:—— ,B]:
1] -1 2 11

1[3 2[4 -3 1[-14 =57 114 5
ESITL B'A =—— __1 _1
1t 1|l-1 2 1| =5 -1 11]5 1

31 (AB)' = B! A @
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2 3
AR 26 YRRiA wHifST fR aﬂ@{a’A:[l Z}WEF{'UTAZ—4A+I=O,G|%TI

2 x 2 HIfE HT TH THTF e € X 0, 2x2 FHIfE HT Tk I AT &1 STHI
Tl § A I i)

7ot 7 ST ¥ 5 A=ALA= [2 3}[2 3H7 12}

1 201 2| |4 7
7 12 8 121 [1 0 0 0
d: A —4A +1= - n = -0
4 7 4 8 0 1 0 0
3 A2—4A+1=0
Bl AA-4A=—1
A AAAHN-4AA'=—TA"' EH IRA' ¥ IW H gN FifH Al #0)
el AAAY) -4l =- A
el Al-41=— A"
4 0] [2 3 2 -3
-1 — — —_— =
a AT=dl=A =1, 4|71 2| T =1 2
2 =3
Ad: Al =
-1 2

T 1 3R 2 W Y 3MgE k1 He@es (adjoint) FMG HIfeT

1 -1 2
{1 2} 2.12 3 5
3 4 -2 0 1

T 3 3R 4 H el FIT R A (adj A) = (adj A) A= |A]. 17

1 -1 2
3. [2 3} 4. |3 0 2
4 -6 1 0 3
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79 5 W 11 H U MU g oeel & Forn (e sifaa @) 9 sl

11.

12.

13.

14.

15.

16.

~ -~ 1 2 3
2 —2} . -1 5} o2 4
4 3 -3 2 0 0 5
_1 0 0 _2 1 _1 -1 2
33 0 9. 4 -1 0. lo 2 =3
5 2 -1 =7 2 3 2 4
10 0
0 coso sind
|0 sinat —cosa

3 7 6 8
A=, o AXB = - @ wearfd wifT fF (AB)' = B A'@I

301
aﬁA:{_l 2}%aW%Az—sAwI:o%sﬂaﬁmﬁxlmaﬁﬁm
32 .
3116‘{6A=[1 Jémcﬁﬁxbﬁﬁa’@ﬁaﬁaﬂmmﬁﬁ

A2+ aA + bl =0 B

11 1
aeEA=|1 2 -3|% fau qoizn fRA-6A2+5A+111=0 2l
2 -1 3
TS TRl 9 AL | o)
2 -1 1
R A=|-1 2 —1|, q Fenfyg HIT fF A3 - 6A2+ 9A - 41 =0 7 qe
1 -1 2

TG TR 9 A | hifeg|
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144 Tfora
17. afRA, 3x3®ife &1 o e & @ ladj Al F1 94 T:

(A) 1A (B) AP ©) IAP (D) 31Al
18. ARAHIE < 1 okt o8 © d det (A™') SRIR:

1
A) det ) B) gga ©! (D) 0

4.7 wRfoTeRl BfiT 34135@‘ =3 aF\I;Qﬁ"T ( Applications of Determinants and

Matrices)

TH ITeE § BH T A A ST RE o ek weieRo feh o g 8 s
THRTON o 1Rt ) Gddr 1 Sie W AR SR eTegel & SrgAnT 1 gl S
A TR R a weed © At 38 wal (TH A1 ) T S g )
rETa TR fem o weam € 9 o fet oft 7o 1 sifiae &1 & 2

| ot |5 st § w0 sl ga & wefe fieb o @i @
4.7.1 ATIE & kT GIRT Ak THierTo & 6719 FT 6T (Solution of a system

of linear equations using inverse of a matrix)

T 7Y g THIHN o Fehm i STeqg THIH o &Y § =9 Hid ¢ 3R T8
o SIchH 1 YA ik 39 B H &

Frefafea weie fem T fomm sifsg

ax+by+c z=d,

a,x+byy+c,z=d,
a,x+b,y+c,z=d,

a b ¢ X d,
A oifle A=|a, b, ¢ |, X=|y|3B= d,
ay by ¢ z d,

Ta THEH R AX = B o &9 § fEfaiad YR § oF9ed 1 S Gl ¢
a b ¢ | |x d,
a b ||y =4,
z d,

a; by ¢
2018-19




ARfUTR 145

frarfa 1 Ak AU Johauila oTegg ® a0 39 ook o e 81 31d: AX =B ¥
&0 I € f

A1 (AX)=A'B (A9 99 U o §R)
Rl (ATA) X = A' B (HE=E TUA g
N IX=A'B
N X=A"1B

e A TR fRU T T e w1 Sfeda e WeH e € HiE
e o1 ek AgaTd Bl &1 THieholl o e o &l i &1 = fafy arregg fafy
e 2l

frarfa 2 AR AT rgerAvia e ® 99 (Al =0 Bl 2l
79 feorfq o 89 (adj A) B 9@ & €

% (adj A) B # 0, (O I[A STE ), 78 1 el el el & I Feieheor Frer
TG e

AR (adj A) B = O, Ta f7eh™ Td a1 3/7a et =ifeh faha o oFd g« g =
HE off g T Bl

saretr 27 fefafed it Mo &1 5 Sifsa:
2x+5y=1
3x+2y=7

Tol G fTRE AX = B & &9 | forar S 9%l 2, Si@l

el

&4, |A| =—11 20, 37d: A SHAVTE 3T ? 3Hfely 38eh ok 1 3ffiie 81 3R
THH T AT B 2

12 -5
éla‘q ] o -
= g A= 11| -3 2}
12 =501
W —_ -1 —_
X=AB= 11]-3 2}[7}
x 1[-33 3
w1
31d x=3,y=-1
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sameor 28 fefafed T e

3x-2y+3z=8
2x+y-z=1
4x -3y +2z=4
@1 e fafer 9 g wifsw)

ol HIHLUl TR/ 1 AX =B o ®9 H e {ohd1 ST Fehell © S&T
3 2 3 X 8
A=|2 1 -1|,X=|y|3¥RB=]1
4 -3 2 z 4
B 3@d ® T

Al =32-3)+24+4+3(-6-4=-1720%
Fd: A FSHAUNA €, 3R Uk FchT HT A T

A, =1, A,=-38, A, =-10
A21=_5 Azz__6 A23=1
A, =-1 A, = A =7

17
-10 1 7
. -1 -5 -1{]|8
3R X=A'B——ﬁ -8 -6 9|1
-10 1 7|4
X | -17 1
3d y|l=——|-34|=|2
17
Z -51 3
37d: x=1,y=297=3

SETETUT 29 FH Femstt w1 A 6 T AR 79 dE T H 3 W O Hoh T TEA
o Sig <l 8 11 9t el 81 Teell IR ded i Sied | eH SHd GE@ 1 g T
BI1 €1 SHeRT SIS Feau iy @i e fafu @ ged Fm sty
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o1 A oifey veelt, S o el qem wEe x, y 3R ¢, 5N e @1 a9 < W

Il & STER BH W eidT 2
X+y+z=6
y+3z=11
x+z=2y
a x-2y+z=0
70 e FAX =B & &9 § fora <1 wehar & w8l
1 1 1 X 6
A=10 1 3 ’Xz y 37ﬁ—{ B = 11 %l
1 -2 1 z 0

TFET Al =1(1+6)+0+1(3-1)=9#0 Bl 310 T adj ATT FW |

A, =1(0+6)=7, A,=-(0-3)=3, A,=-1

A, =-(1+2=-3, A, =0, A,=-(-2-1)=3
=—3-0)=-3, A,=(1-0)=1

A, =(B-1)=2, A, =-
7 3 2
@ adjA=|3 0 -3
-1 3 1
7 3 2
T YhR A"1=madj.(A)— 30 3
-1 3 1
Fifw X=A"'B
| 7 3 2176
X=g 30 =311
-1 3 1]0
x 42-33+0] 9
- yl_Ll]s+o+0]_1|18]_
z| 9 |-6+33+0] 7 [27] |3
d: x=1,y=2,z=3
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frfafed ueHi 1 9 6 I <7 T8 TR0 AR 1 TG STE ST o 9 | R0l
Hifsra

1. x+2y=2 2. 2x—y=5 3. x+3y=5
2x+3y=3 x+y=4 2x+6y=38
4. x+y+z=1 5. 3xy—-2z=2 6. Sx—y+4z=5
2x+3y+2z=2 2y —z=-1 2x+3y+5z=2
ax+ay +2az =4 3x-5y=3 Sx—-2y+6z=-1
Frfafad 999 7 9 14 % I g9 @ &1 g fafy 9 ga st
7. 5x+2y=4 8. 2x—y=-=2 9. 4x-3y=3
Tx+3y=35 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-5z=-5
3x-y-2z=3 2x -y +3z=12
2 -3 5
15. afkA=[3 2 -4| 3d@ A'I@ BN A H T FH e
1 1 =2
Gt fehma 1 g Sife
2x—-3y+5z=11

3x+2y—4z=-5
xX+y—-2z=-3

16. 4 kg @, 3 kg 7€ 3R 2 kg =meel &1 e Rs 60 €1 2 kg @, 4 kg 7§ 3R
6 kg @A %1 god Rs 90 €1 6 kg TN, 2 kg 3R 3 kg =&el &1 oo
Rs 70 21 3megg fafe gt gcish =1 g wfa kg o shifea)
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fafaer 3ergvor
IEEWUT 30 A g, b, ¢ ¥ATF IR f9= & @t k@ fF arfes
a b ¢
A=|b ¢ a| %1 HE BOTHF B
c a b

& C, = C,+ C,+ C, & YN FH W

a+b+c b ¢ 1 b ¢
A=|a+b+c ¢ al=(@+b+co)|l ¢ a
a+b+c a b 1 a b
1 b c
=(@a+b+0) |0 c—b a-c/(R,>R~-R 3 R,—>R~R F T FH W)
0 a-b b-c

=(@a+b+c)[(c-b) (b-c)—(a-c) (a-b)] (C, IR T HH W)

=(a+b+c)-a*>-b>—c*+ab+ bc + ca)

-1
=7 (a+ b+ c)Qa*+ 2b*+ 2¢? — 2ab — 2bc — 2ca)

=_71(a+b+c)[(a—b)2+(b—c)2+(c—a)2]
S ROTHE  (FME a+b+c>03WR (a—bP +(b-c)+(c—ap>0)
SETEIOT 31 AR g, b, ¢ FHIR &t H @ o Hefafed AR &1 99 Fd S
2y+4 S5y+7 8y+a

A=3y+5 6y+8 9y+b
4y+6 Ty+9 10y+c

§1 R, >R +R,-2R, & TN &HH W
0 0 0

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

=0 (FfF2b=a + ¢)
4y+6 Ty+9 10y+c
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(+tz) o %
A=| Xy (X"‘Z)2 Y |=2xyz (x+y+2)]
X7 vz (x+y)

& TR | R, — xR, R, = yR,,R, — zR, T T HH 3 xyz, § 97 FH W
TH W F ¢ o wrfoe

x(y+ z)2 xy X'z
1 ) 2 )
A= — Xy~ y(x+ z) vz
xyz i i ,
xz’ \ra z(x+y)

C,,C, 3R C, | HmA: x, y, z IHAMS T R,

(y+ z)2 X x’

A — % yz (x+ Z)2 yz
xyz i \ ,
z z’ (x+y)

C,—»C~-C,C,— C~C, % FI & T TH T H ¢

(+a) -(y+z) £ =(y+2)

A=| y (x+z) -y 0
z 0 (x+y)2—z2

SIC, IRC, T (x+y+7) IHAMS TH W, I TR0

(y+z) x—(y+z) x—(y+2)
A=(x+y+2?2| Y (x+2z)-y 0
z 0 (x+y)-z
R, >R, — (R, +R) & T %W W &0 f=fafeq arfors o w3 2

2yz -2z -2y
A=@x+y+2? | Yy x—y+z 0
z 0 x+y-z
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C2—>(C2+§ C,) ¥R C3—>(C3+§C1)WWW‘T{WW

A=(x+y+2z)?

R, o 3T FHOT T W
A=(x+y+27Q2y2) [(x+2) (x+y) —yzl = (x + y + 2)* 2y2) (¥* + xy + x2)
= (x+y +2)° 2xyz) W< Bl 2l

0 0
oz 2
Z
— Xty
y

1 -1 27 [=2
SETET0T 33 SegEl & PREA [0 2 3| | 9
3 2 4116
R @ & T FISC:

x—-y+2z=1

2y-3z=1

3x-2y+4z=2
1 -1 270[-=2 0
T @ = pEwa (0 2 3|9 2
3 2 4|6 1

-2—-9+12 0-2+2

0+18-18

0+4-3

—6-18+24 0—4+4
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-3
-2

1+3-4 1
0-6+6| =10
0

0 0
1 0
3+6-8 0 1
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e fau Tu gt FeRE 1 otere o w9 Frefafed w9 F fon 1 e €
1 -1 27[x
0 2 3||yl=
3 2 41|z

[EEE—

-2 0 11]]|1

[—2+0+2 0
- 9+2-6 |=|5
| 6+1-4 3

3Ad: x=0,y= 53R z=3
SaElT 34 fag *ifve ff arfe

a+bx c+dx p+gx a c p
A= lax+b cx+d px+q|=(1-x)b d ¢

u 1% w u v w

& WA A W R, > R, - xR, & FAM &H W &Y

a(l-x*) c(l=-x*) pl-x%)
D=| ax+b cx+d px+gq I e ®

u 1% w

a c p
= (1-x)|ax+b cx+d px+gq

u 1% w
R, > R,— xR, & T & W g4 AR

a ¢ p
A= (1-x")|b d q| 9= g 2

u v w
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e 4 W fafae goaraet

by sin® cosH
. Tag =ifsw & 9rfore |-sin®  —x 1 |,09 a2
cos 1 X
a a bc 1 a@ o
. TR w1 T feu fo fag wifse & b b cal = |1 b B
c ¢ ab 1 ¢ ¢

coso cosfP cosasinfB  —sino

—sinf cosB 0 | &1 9 1 hifeq)
sinacosf sinasinf}  coso

. AR, b AR ¢ TrfoR FEA B AR R

b+c c+a a+b
A=|cta a+b b+c|=0
a+b b+c c+a

7 o <emee fe @ @ a+b+c=0Ta=b=c?l

x+a x x
LA g2 0B A WHEW | ¥ x+a x| =0%h BA BT
x x x+a
a’ bc ac+ ¢’

. fog =S f& |a’+ab  b? ac | = 4a2b>c?
ab b’+bc c’

30411 12 =2
LA Ai=| 15 6 -5|#RB=|-1 3 0 |8 WAB) 5 um 9w iR
5 2 2 0 -2 1
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I 21

8. A eifse A=|-2 3 1|% o Henfud sy fF
1 1 5

(@) ladj Al" = adj (A™) i) (A)'=A
X y X+ y
9. |y x+y X |% HH 9@ i
X+ y X y
1 x y

10. 1 x+y y |1 99 Fd Sifsm)
1 X X+y

GRIvTeRT o T T YA Fieh EfafEd 11 9 15 9% 99 i fag wifsa:

o o PB+y
1. B B v+ =B-7 - (@—P) (a+P+7Y)
Y v a+f

x x 1+ px
12. |y v 1+py| = +pry2) x—y) (y—2) (z—x),
1+ pZ’

3a —a+b —a+c

13. |-b+a 3b —b+c| =3(a+ b+ ¢) (ab + be + ca)
—c+a —c+b 3c

1 1+p 1+ p+gq
14. |2 3+2p 4+3p+2q| =1
3 6+3p 10+6p+3¢g
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sino.  coso.  cos(a+8)
15. |[sinp cosp cos(B+8)|=0
siny cosy cos(y+39)

16. frafafed T @ & g Hifaw

2,3, 10_,
Xy oz
46,5,
Xy z
6,220,
X y z

frfafed ool 17 9 19 H 98 3™ &1 g Fifsal
17. qﬁa,b,cwﬁ'{%ﬁﬁﬁwﬁﬁ

x+2 x+3 x+2a
X+3 x+4 x+2b| 1 °HE BN:
x+4 x+5 x+2c¢

(A) 0 (B) 1 ©) x (D) 2x
x 0 O
18. AR x, y, z YR oo Geamd ef df 3meqg A=[0 y 0| 1 Jhd &:
0 0 z
x' 0 x' 0
A |0 y' o0 B) xyz| 0y 0
0 7! 0 0 z!
[[xoo0 [roo
© —|0 y 0 D) —|0 1 0
X
lo o 0 0 1
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1 sin® 1
19. afg A=|-sin® 1 sinB| SETO<O<2wa di:

-1 —sin® 1
(A) det(A)=0 (B) det(A) € (2, )
(C) det(A)e (2,4 (D) det(A) € [2, 4].
aRTIT

® e A=[a; ],y 1 GROE |all|1x1:alla°_ g o S 2

a a
. WA:[ " 12} EalINEED
dy Ay
|9 Gz
|A|— 4y ay, =a, a,—-a, aﬂ% g) T < %I
a b ¢
¢ AR A=|a, b, c, | GROE A AE (R = TR TR0 ) Ffertad
a; by ¢
w9 gRI fan S )
a b ¢ b b
G a, c a
|A|=a2 b, ¢, =q : 2—b1 : 2+c1 2
by ¢ as; C3 as by
a; by ¢

Tt =t amregg A & T, Al Freferfaa ToTemt et Wqee war 2

¢ |A= |A], ST A’=A T ufEd 2

¢ I &9 T Uil o1 W TER 95 © d GRfeh o1 Tog 9ga S 2l

¢ I 9rfors 1 Fi S Ul O W THE A GHALA B O SR 1 7H
I B 2

¢ % &0 UH ORfUTR * TH R A TWH B SRk, W O X < Al WRIR
T HH k TAT & S R
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Teh GRMUTR 1 kW 0N 3 w1 31 € T STk R ke fopddl s ufem
I WH K FaFdl hl kW TOM HA

A A =[a; )55, k. A|=k[A]

IfE Tk AR o T Ufad o1 W o AaFe QA AT ek STaFel ok AN
&9 H o fhT 51 Tohd @l @ 39 XU T wRfores &l |1 A1 AT ARfurni
o I o & W e TRl S Gehall €

I Tk GRIUTR o fordll Tk dfeRd 1 W9 o Tcish STaFe o WU o dfeRd
I W & I fegal H Sig KU S € A grfurk 1 99 sTaiafdd et 1
(), (6, y) 3R (x,, y,) TS ol Bt 1 aore frefafad €9 5@
ﬁ"’JTTTﬂ?lT%:

xo oy 1
X oy, 1
ooy 1
fiu T e A % GRS TH S q, F1 STEROE, i o o R
]mWﬂRﬁﬁww&ﬁF%ﬁm%aﬁw@memw%l
a, 1 FEEE A, = (- 1y M, 5R fen < 2

A GRS 1AM [A|=a, A, +a,A,+a,A,T 3R W TH W @

Wﬁémﬁaﬁimwméswaﬂaﬁwgmmw
2

IfE wsh ufem (AN W) & Fgel IR 3 qEd R (A wWW) % geEel
T 0N T ST ITRT AT YA el B IR0l

a, A, +a,A,+a,A,=0

11~ 721 12~ 722

A=L
2

ay  dpp a4

Il g8 A = |:a21 ay 4y
\ a31. as, ds
2, el a, B EES A, T

A(adj A) = (adj A) A = |A|L, S&T A, nife &1 1 TR 2
I T T TR FH: FTHAUN A FHIT hEeA & AR |A| =

T |A] 0

All A21 A31
,MEEEST adj A=| A, A, A, |7
A13 A23 A33
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¢ A AB=BA=1 & BT& ol 3cjg & 9 A FchH B &l ¢ R
A" =B B = A 3R s@aT (A=A
o et ot gE A F1 Fhy ® AR IR ke afk A FhAvia 2l
1
A"l =—(adj A
¢ |A|(a] )
¢ T ax+b y+c z=d
a,x+b,y+c,z=d,
a,x+b,y+c,z=d,

T 37 TN A AX =B % &9 | for@n s g% Bl

@ @ X d,
&l A=|la, b, ¢, |, X=|y 3R B= d,
dy

a; b, ¢ z
¢ TR AX = B 1 A5 5@ X = A1 B 5N e S € Sl |A|20
o Eﬂgﬂﬁwwﬁwwmwméqﬁmgﬁwaﬁaﬁ%aw
¢ 38 GHIRW AX =B # T o T8 A & fag
() 3 |Alz0,d sfadia &at 1 sife B
Gi) afx |Al=03R (adj A) B # 0, @ et &a1 =1 st &1 @1

(i) af& |Al= 03 (adjA)B =0, @ fFm@ @ I Hw Bl 2

AfeeTiaes gy

MO € W Bl 1 T Hleh o Esh FHHN Hi 6 AREN 5
TNl i FEfId S 1 =i+ fafy 3 e | foetom 1 g fafy &t as
F | TErEd 1 B| DSl 1 HAHl HH Uk R § GEest w sfaq sqewen
% S oft| TEfe Tk WRieR i SXeliehiel o Sl A1 dferal o ser s faem
IO HH H =+ gom faarewl § o (‘Mikami, China, pp 30, 93).

gl YAl oh He Sart Troras Seki Kowa g 1683 H fafad g&aes
'Kai Fukudai no Ho' ¥ 31 &1l 8 foh 3= WRIUMh! IR S+eh TER &1 I o1l W

2018-19



ARfUTR 159

I 39 fafy 1 9 Shae 31 FHiRN ¥ T TR o6 foads § fhan =g gmaa
fas gHiHT o B A0 B | gHHT el FAT A& AT em T, Hayashi,

“The Fakudoi and Determinants in Japanese Mathematics,” in the proc. of the
Tokyo Math. Soc., V.

Vendermonde Tee! Sfe & S8 ARV ! TG Held i 0@ d T8
7 fafuad skt SFaue (Teemaes) el ST Gahdl €1 Laplace (1772) 7 GRfUmR]
%I 3Heh T SUHRIUTRI o ®9 H ek hieh TR &l A9 fafy 1773 |
Lagrangeﬁ@ﬁﬁﬁﬂ%ﬂ@@ﬁwmaﬁ?w*%ﬁéﬁ
Tfafiar a1 o= ot A foRaml 1801 H Gauss = He& o fagidl & GRfvTeh!
1 & foRa

3TTel WEM IS 39 a1el Jacques - Philippe - Marie Binet, (1812) & fo=i
m-E 3R p-UfFE o I ARl o PHEE Y Gafud THT 1 Seord fhar S
Wﬁﬂﬁm:nﬁWWﬁWW%I

34T T3 Cauchy (1812) 7 #ft 3HI fawa-a%g T MY T&qd fohul 3= <1
o ARG IR ¥e] 1 WA fRATl 311 Binet ¥ Ifush dqe & arelt
TOFwE THT Ht 3quf

3 fagidl W HeMad AEH dte Carl Gustav Jacob Jacobi €1 39k U9
GRIUTeR ¥R ol 3ifqH Tlepfd o< g2l

4

® —

o,
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