=)=

12081CHO4

CFI'ITﬁTITm" (Determinants))

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

4.1 94;&55[ (Introduction)
e steam o, T oTe 3R Teggl o sfemiior o fava
o ereee fman €1 ene semiodg qeieReon o e 6l
el o ®9 H T w1 Ff D 21 3ok 9R aw
GrfteRTon o e

ax+b y=c,

a,x+b y=c,

T

a, bz y ¢
€ - 7) & % ST Hﬁ, Rl P.S. Laplace
a, b,—a,b, TEA N @ fFe S 21 (TR0 wifSw R (1749-1827)

af D2l a4 b —a b, 20, @ A EETT % FrEE B e s @ ) 78

a, O,

&M a, b, - a,b, S THEH % Frwm & ofida a1 9@ w2, T/ AR

A{al bl}@ﬁaa%aﬁtsﬁ,awmmdemmﬁ 21 9rforR]

a b,

gSfifaf, o, srefere, wmises fomm gents § fagqa ergwEm €

9 7™ |, TH chad drifas gl o 3 whife T o AR T fa=ar
79 31 | AR o T o, STERfes, ge-@ve 3R S @ dthe T S
H GRIUTRT T STYANT, Teh ol T8 o Te@es i ek, Mad GHiww o el
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T HIA SR ST SR Tk IR o ckH 1 TANT HT I 1l dIF =Rl ok
Faw TN o A HT AT K|

4.2 ARfuTR (Determinant)
%ﬂnﬁﬁ%WaﬁWAqaﬂﬁwq@uaﬁmmqﬁw)gmnﬁfaﬁam
o € 5 ot aege 1 IRk Fed §1 38 UF Ho i WE Gl S Tkl € S
T I8 hl Tk Afgdld e (Irafgs a1 Afy) ¥ Fafa s ¢

Ifg Mot el 1 aqeed B, k 9l gemnsti (ardfee a1 9is) o qyeed ©
AN F: M > K, f(A) =k, o §R IR € S&l Ae MR ke Kad f(A), A
ot wEed 21 38 IAl A det (A) A o g1 ot Fefua feren s 21

a b

aﬁA:L d},aﬁA%WﬁMh‘
feauft

() *TgE Ak foru, Al A G 9ed 2|
(i) el ol STTegEl o WRMUE B B

4.2.1 TF FHIE & 3THE HT ARV (Determinant of a matrix of order one)
AT Teh HIfE H AMHEA=[q | & @ A TR0 ol ¢ SRR IR oo st 21

4.2.2 fgdta wife & 3iTeJg ohl GRTUTa (Determinant of a matrix of order two)

a b
. d‘=det(A)§RT foran s B

a a
L 2x2aﬁﬁaﬂ3ﬂ3ﬂ§A={n lz}%l
ay Ay
Al Ak TRfUTR 1 39 YR 9 gRefaa foman <1 geRdr 2:
all‘ a a12
det (A)=1AI=A=| X, |[=a,a,-0a,q,
21 a22

2 4
SEEIO 1| 2‘%%%%@

2 4
T || 5| =2 -4(-1)=4+4=38
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X x+1
SAEIT 2 | T HME T R
X x+1
B 1 4 | =Fr@-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 ARfUIeh i fgdia hife oh ARIURI & e hier A fohal S
21 7€ U GO 1 Tk Ui (I Tk &H) o A TEU HEadl 8| Jard it
% GRfo 1 B: TER W TERG fEe S € A dfeE (R, R, T R) W W TEE
o H SR A W9 (C, C, T C,) H ¥ YT o TG ST MY JEROT A RO
[ & s R Frefafed ffmEl § s fm mn 2

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

a;; dp dz;

Tﬂ%sf [Al=|ay, ay axn
a3 U3 ds3
wom e (R,) o STIfa9T qERoT

a; A 4
[Al=|ay ay ay
a3 dxn A
TUT 1 R, WES AT a,, Bl (~1)1+ D [(=]) @ T SR ARfoe 1Al T e
HfeR (R,) 92 Tl &9 (C,) o el i g2 © Wisl fgedtd shife o wrfores 9 on
WW all,Rl?:ﬁ'{Clﬁﬁ?Jﬁ%

Gy Ay

3121%[ SO at Q3 A3
T 2 Fifk a,, R, T C, ¥ feord € s@few R, o W 39@d a1 (-1)'+?
[(~1)% 37 S ARfoes | AT Teel U (R,) 9 TER &9 (C,) i geH | W
fedta 1 & Grfors 9 ToT FSC

a,; Ay

?ﬂﬁﬁﬂ (_l)Hzalz a3 ds3
TUT 3 @ a,, R, T C, ¥ feom ¥ smfaw R, % @ sEa w (-0
[(~1)@ T ST Rk | A | el 9fR (R,) 9 TR 9 (C,) T B | I
54 Fife & TR § TN FIRTT
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) dyp

a; U3y

TUT 4 379 AT AR AAiq | A| o =S i ST =_07 1,2 9 3 9 9 A
& T AN Heh fafan stefq

3:[% (1) +3 a,

Gy Ay 142 Gy Ay
detA=IAl=(-1)'*'a + D7 a,
D a;, aym a3 4
a a
1+3 21 dn
+ (-1 i aps
az; Az
Rl IAl = a, (azz Ay — 43 ay) — 4y, (a21 Ay — Ay a23)
ta, (a21 a;, — ay 4y,
= all a22 a33 - all a32 a23 K alZ aZl a33 + alZ a3l a23 + a13 a21 a32
—a, a, a, .. (1)
| femutt | =0 =r = w1 T @ W
foeitar ufem (R,) o 3TfE9T wowoT
ay Gy A
[Al=|ay a5 ay
a3 dyp Ui
R,% TR TR FH R, T 9w B @
ap a3 a; dp
1A= (-1)*""a,, + (D> ay,
az, ds3 a;  ds;
a a
243 n
+(=1) ayy
as Ay

=— 4y (a12 Uy — Ay a13) tay, (au a3 — Ay a13)
= Ay (au az, = as ap,
TAT=- Ay Gy Ay + Ay A3y A3+ Ay, Ay Gy — Gy, Ay Ay — Ayy 4y Ay,
ta,a, a,
=4, 0y Ay — 4 Ay Ay, — Ay Gy g + 4 Gy Gy + 45 a4, Ay,
—a, a, a, .. (2)
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g WH (C)) o A9 qERor
ay 4 a3
[Al= |Gy ay Ay

a3 43 djy

C,, % IR TR HH R e 9wt el 7

a a a a
141 | G0 Ao 241 G2 i3
A= ay, =D + ay (=D
Qs A3 asz A
ap 4

Qyy Ay

a

=4, (a 33 Uy a32) — a4y (alz Uy — Ay a32) +ay (alz Ay — Ay azz)

22

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

T Ay a5 Ay

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

- a4, a, a, .. 3)

(1), (2) 3R (3) ¥ T 2 o | Al OH G9H 21 T8 TS o AH o foy sig
fean w0 2 foF 4 77 wenfom #X R IAIF R, C, 3R C, % T w&r (1), (2)
AR (3) 9 9 aRonEr o SHH 2

37d: Toh IR i fhdl off ofed a1 w9 o SIS JoR0T it W qHH 01 9
Bl 2

feuuit
(i) TTUHT I WA T o T g9 GRS H1 39 G a1 9 o TR TR0 H3
s 3= 1w stfuenan e 2l
(i) ERMUTEHT T JEOT HId T (—1)+ W 0N HH oF T T, T (i+/)F G0 A
oo™ g9 & SER +1 A -1 F 01 L Fhd B

(iii)ﬂHFﬂﬁIEAz[i (ﬂ@ﬁ?B:[; Haﬁa‘s’fmmw%ﬁs

A=2B.THgIAI=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
g BH! &I 2
e &9 W, A A= kB, Sel A9 Bl eTegel &t ®ife n €, 99 | Al=k" | B |, &l
n=1,2 3%l

1 2 4

IEMETOT 3R A= -1 3 0| 1 59 F@ ®ifsu)
410

T o AT R W W § § wfafedr g € sefae i W (C,) % s
Tl Y W W Wi Bl © TR

-1 3 1 2
‘0‘ +0

4 1] |41

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

A=4‘

0 sin 0. —cos O
JEETOT 4 A=|-sinow 0 sin B | &1 9H I FHiSQ|
coso —sinf3 0
T R, % TR O W W EH Ww wa € R
0 sin 3 —sin o0 sin B —sin o 0
A=0 ) - —Ccos O )
—sin B cos O 0 coso —sinf3

=0 - sin o (0 — sin B cos o) — cos a (sin o sin B — 0)
=sin0tsinBcosoc—cosasinasinB=0

msaﬁ; 3% ‘?ﬁxéﬁﬂﬁﬁﬁaﬁﬁml
3

mm\x \ .

SRIGY 3-x2=3-8

SRIGY X =8

3 x= 122
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| woeTerett 4.1 |
Y9 1 § 2 T H TR0 &1 A 19 Sifsg
2 4
L |5 4
_|cos® —sinH X —x+1 ox-1
2. (4) | . (ii)
sin® cosO 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@ET I3A1=271Al
0 0 4

5. fr=fafed arfoeRl &1 3F 9@ i

3 -1 -2 3 -4 5 0 1 2
G [0 0 -1 Gy |11 -2 Gi)y [-1 0 -3
3 5 0 2 3 1 23 0
2 -1 -2
vy [0 2 -1
3 5 0

11 2
6. I A=|2 1 3|, 8 @Al A SHIfST

54 9

7. x°h HF [G ST I
|2 4] fox 4 23] [x 3
D5 1176 «x @ 1y 572x 5
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x 2 6 2
8. g 18 x‘: 18 6‘%3l?ﬁx?ﬂlﬁ|'{ %:
(A) 6 (B) £6 (C) -6 (D) 0

4.3 Grfurenl o grcnaﬁ (Properties of Determinants)

st arg=as o B WRMUTRT 1 TR0 A1 Uil 21 39 3T =s% | eH IR & $9
TUIEET  ohl YOG w6 T ufed a1 W H I R G@AST i AfwRad ara
F W THT I A0 FE G B S @1 3 qored feed off whife o anfore o ferg
e € Tohd &H @9 w1 $= ohael dIEdl i ok o WRUTER] deh | @
Torerdt 1 TRt ARforE w1 A SOkl Uil SR Wl % weR uREfdd v W
safiafda e 2|

a, a4, a
&G - AF i A= b, b, by
G 6 G

Hor ek o STfEY TEROT i R, B9 U & € T

b, b b b b b

A= cj cz - ci cz T ci ci

=a, (byc;,—b,c)—a, (b c,-b,c)+a, (b c,-b,c)
AT e &1 Wi ¥ giEfdd s W B 9rives
a b ¢
T BT 2

A=|a, b o

a; by ¢
A, T T o TR TEROT I W EH UM §

A=a (b,c,-c,b)~a, (b c,—b,c)+a,(bc,-b,c)
Ad: A:A1
femuit Sudad =aren 9 W ® fF A AT o omemg ® a det (A) = det (A), ST&T
A, A 9REd B

| femoft | afz R = i W st C = iaf w3, o R iR we % TR
AR i gH Hehad | C, <> R ferel
3TEY &H U T[UIeH i IIEA0T GRI FeAud i
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2 35
SEEUT 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 Sl o1 e uRadd ® W g9 e s B

(T8 T o SR T I W)

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

e A=A

37d: TUIH 1 S ga

TuTerd 2 AfE T AR FT hig ] Ul (A1 W) Sl e gRafda e s
&, 9 GRives 1 fog ufefda g v 2

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

a a, a
b, b, b,

G 6 G

HATYA HH Sifeld A =

W TfeRt o TSI WAl i W BH UM ©
A=a (b,c,-b,c,)~a,(b,c,~b,c)+a,(bc,-b,c)
Tl R ded e B TR uiEfid i R,oR, W Ww T Anfoe
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b b, b,
a a,
21 3 e dfem o STfeer TERe 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) Iq B 2l
TE T E A =-A
T YR, B9 Tl |1 Wl ol weR gRafid s 3o R ol Sedifud s Gehd Bl

7w R % TER WfEdT R, o R R w6 % weR oiad w5
C, & C % 3N ffde + €

A =

2 35
SEEIOT 7AR A=[6 0 4|2 @ o 2 1 g Hitey
1 5 7
2 -3 5
TABGHAA B GH 2 1 A=|6 0 4| =28 fay se=wm 6)
1 5 -7
R, 3R R, % TR fafdd @ W #qR, <> R,
2 35
A=[1 5 7| &2
6 0 4
TrfTe A, 1 TEel Wi o SRR TE 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

37d: TOTEH 2 wentud gl
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Torerd 3 AR UF WROTR kT RE < AR (ST W) THA ? (el G St
TAM §), @GR 1 6E I g €l

suaf AfE 59 IR A 1 §HE fedl (I W) F OER giafdd # e § al A
1 7H ufEfdd Tt 2 2

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

gaferT A=—A

R A=0

HAET B9 STUH T[UIEH 1 Teh SR o g HATH i
323

FEETOT 8 A=|2 2 3| S °F T4 HitsU
323

&1 TEell UfeR o SRRy TERY % W eH Ww *id € b
A=3(6-6)-2(6-9)+3(4-6)
=0-2(3)+3(2)=6-6=0
7 R, SRR, ¥ €|
Ut 4 9% T ARITR oF fRE T dfed (AU W9) % To® TE &l T TR
k, | oM % €l ST 7 Rt k9 o = S )

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

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

A =% b, ¢

a; by
Horg ok o STfEYl TERUT i R, TH W & €
A =ka (b,c,-b,c)~-kb (a,c,~c,a)+kc (a, b,—b,a,)

=kla, (b,c,-b,c)~-b (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 & fohdll U ofed a1 @l § 9 vt

ToEE SR R deRd €

(i) A T IRfoeR w1 Tl &1 ool (a1 wol) o 9T ofed FHrardt (3§
U W) B, q SHeRT WH YA Bl € II0M:

4

a a, as
A=|b b, b
ka, ka, ka,
102 18 36
IEEI0T 9 GRS | 1 3 4 |1 9 G SifeT
17 3 6
102 18 36| |6(17) 6(3) 6(6)
A AAANL TR [ 1 3 4= 1 3
17 3 6 17 3

6

17 3 6

17 3 6

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

3 4|=0

(e 3 3R 4)

TuTerd 5 AfE T RO w1 UH U A W9 S P A 9 sEeE q (A SAf)
TS} o ANMTEA & ®Y H oFe 8l df IR0 i < (T AfeeR) IRfUTeRl & iee o

®q H e R S Hehar 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

Horq Hfer o TSl TEROT FH R W U ® fm

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

A=(a, + ML) (byc,—c,b)—(a,+ L) (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, a, AMoAy, A
=|b b, by|+|b b, b,| =5

G G G G G G

T YR o e 9 Wl o fere g1 e 5 1 G #R Tehd 2

a b c
ITET0T 10 <9 fom |a+2x b+2y c¢+2z[=0
X y Z
a b c a b c a b ¢

T B0 O € T |a+2x b+2y c+2z| = a b el ¥|2x 2y 2z

X y ; X y z X 'y z
(U 5 % gW)

=0+0=0 (Ued 3 3R 4 1 A FH W)

Ut 6 AR T AR o foRdt dfem A W o Tk oo |, gEA dfe @ wie

o G el o U OIS ki Sg &A1 S © df WRIUTR 1 A 9 e €1 31eiq,

A% & R, >R +kR A C,— C,+ kC, F1 Wi F{ T AR 1 74 Y el 2

T | |

a, a, a a, +kc, a, +kc, ay+kc
AT A= b by by RA=| b b, b, |,
G 6 G G ) G
TRt A EfF R, — R, + kR, & TAI g W B @

T8T &9 dred U (R,) o STE@el i TR kH 0T HIh SR 3% geel ufed (R)H
A el § Sied 8
Hohae g1 36 WiRA H 39 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 G G
=A+0 (W& T R, 3R R, TR )
3d: A=A,
feuroit
() afx WRfoF A® R — kR, & C, — kC,%F IR ¥ W< ERME A B, @
A, = kA.

(ii) =% TH WA R, — R, + kR, ST Wirasht 1 wF @ sifersh AR WA fopan wn
B @ A 3 =T R Yeeh Giea 9 yeifad Ui o1 o 9fewen § W IE
BT =ifew) Sk o SRR &) feoqufi wa it wfwest § wam ) S 2

a a+b a+b+c

Sarevor 11 fag #fw 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=1|0 a 2a +b
0 3a Ta + 3b

T: R, >R, - 3R, %1 T4 & ¥ 39 90 € fF
a a+b a+b+c

A=10 a 2a+ b
0 0 a

C, o IIfRT T HH T

a 2a+b
0 a
= a(a2—0)=a(a2)=a3wm%|

A= a +0+0
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IEET0T 12 Y& fohu fom fog wifve fw

x+y y+z z+x

A= z X y [=0

1 1 1

T A® R, >R, +R, & WM W W g9 T &

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

A= Z X y
1 1 1
31 R, 3R R, a6 A €|
ELSIIY A=0
sarEter 13 f=fafea <1 9 3@ sifse
1 a bc
A= |1 b ca
1 ¢ ab

d R, >R, -R 3 R, 5> R, —R, ® TN A W 30 90 & &

1 a bc
0O b—a c(a—-D>b)
0 c—a b(a-c)

R, R, ¥ FH: (h—a) 3N (c —a) ITAMS o7 W &0 T4 ¢ &

A=

1 a bc
A=b-a)(c—a)|0 1 -c
01 -b

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

R, % ST FHO T W ¥W UM € fR

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+ 2bc*+ 2 abe
=4 abc

x x> 1+x°

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

2 3
z 77 1+z

q IR fF 1 +xyz=0

x x> 1+

AT Ia e A=y ¥y 1+’

2 3
z 77 14z

x 221 |x 2 X

A=ly ¥ A+|ly ¥ ¥ (ord 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

1 x X’
(1+xy2)[0 y-x y*—x*|(R,»R-R R, —R-R F T FHA T)
0 z—x Z/-x

R, ¥ (y—x) 3 R¥ (z—x) I9AFTS o7 W &0 W &N ¢ &

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, = IR FEO HH W)
EiEd A=03Ryx,y Rz af = €,
3d

x—yiO,y—Z?&O,z—xiO,@ﬁ1+xyz=0W@W%l
l+a 1 1 Ll
Saetor 16 @Mt R | 1 14b6 1 :abc(1+—+Z+—):abc+bc+ca+ab
a c
1 1 1l+c¢

T R, R, 3 R H ¥ HAM: 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
= abe|l+—+—+— |— —4+1 —
a A a b clb b b
1 1,
C C C
39 C,— C,- C, 3R C,— C,— C, %1 TN & W &9 94 ¢ f&F
1 0 O
A:abcl+l+l+l 1 10
a b c) b
1
— 01
C

- abc[l+é+%+%j|:l(l—0):|

1 1 1 o
=cwc@+—+z+—J:uwc+bc+ca+ab=§WTWH
a c

| = Foaott | o fafir g C,> C,-C,daC, > C,—C,, I ITAN Hich ql
C,— C,—a C, =1 TN H¥eh IWH 3B H A HE H TIA H

far TR fohg SR WRftTeht o Tl T WA wen fEfeiEd g9 1 W 5 @i fag
i)

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 bc 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 ST JAN Hieh 99 6 | 14 G & 85 HiwT:

0 a -b -a® ab ac
6. |[mFa 0 —c|=0 7. |ba —b* bc|=4a’b’c’
b ¢ 0 ca c¢cb -’
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. [V Y A =(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
)| y y+k y |[=K*(3y+k)
y y y+k

a—-b-c 2a 2a
1. )| 2 b-c—a 2b |=(a+b+c)
2c 2c c—a->b
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x+y+2z X y
(ii) 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 ° "El W iUl
15. A€ ATH 3 x 3 Hife o1 ol 3eg8 © df kAl T AE BT
(A) k1Al (B) k1Al (C) 1A (D) 3kIAl
16. Tefafea § @ &A@ %ue w@ 2l
(A) R0 Tk o e 2
(B) R Us oTefE ¥ Gag U HE&T B
(C) R T af e § a5 T TE&T 2
(D) ™ ¥ i Tl
4.4 ﬁ%\_ﬂ <hl Q‘:TCFT-T (Area of a Triangle)
Wﬁ@?ﬁ?%ﬁﬁ@@%%@ﬁﬁﬁmm(xl,yl), (x,, y,) 91 (x,, y,),

& @ HE AT %[xl(yz—y3)+x2 () + x, (v,~y,)] SR =3 foan T
21 319 TH HSF HI ORIV o €9 § U UHR o 1 gl 7

x oy 1

1

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

(i) i &he T HATH T B © gafe &1 Jsd (1) H WRfork o1 FRue
o o B

(i) @ &srher 5= &1t oM o Tt SRR o1 ST 37 SEuTedsh 1 AT
TN iUl

(i) o T@ foged ¥ 9= s @1 Awa = grm

SETET0T 17 T S 1 89%a T Hifaw g 9 (3, 8), (- 4,2) 3R (5, 1) T

7 IS @1 e

[98)

1

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

n
— N o0
[ e S

L
2

9}

Ll gemo14)= Y
2 2

SETETUT 18 FRIUTRT 1 FAT Hieh A(1, 3) 3R B (0, 0) ! SIS+ oieil 1@l o1 FHieRol
M HIFST 3R & 1 7 160 SHifST 4f€ T 65 D(k, 0) 39 ¥R & f A ABD &1
&hel 3 o ZhTE B

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

10 0 1
zHfeTT 51 3 1= 0
x y 1
1
Y I 5(y—3x)=02|1y=3x

S @19fie 3@1 AB w1 GHiHIOT 2|
fhg A ABD 1 &5hel 3 i gehld T € e

1 31
0 01
k 01

1

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

(i) (-2,-3),(3,2), (-1,-8)
2. <uE 6 T A (@ b+ ), B (b, ¢ +a) 3R C(c,a+b)T@ &I

3. 9% W kW UA A6 SIS A st w1 &5 4 ot 3R @ el vifag
frefafaa <

1) (k,0),(4,0),(0,2) (i) (=2,0),(0,4), (0, k)
4. (i) SRR BT YA HTeh (1, 2) 3R (3, 6) 1 THe™ arelt @ w1 gHiewo A
ifsra)
(i) ERIUTeRT T T=T Hleh (3, 1) (9, 3) i T orefl T@r a1 THiehLr A
ifsTa)
5. =g 3fid (2, -6), (5, 4) IR (k, 4) O S 1 @B 35 ot 5B B Ak I
HH %:
(A) 12 (B) -2 (C) -12,-2 (D) 12,-2

4.5 SUERTUTeR 37T @g@s (Minor and Co-factor)

79 3% A eH STHRMUT 3R He@el %1 YA Fich ARIUTR! o FEIUT 1 foega &9
fer@n dE|

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

ot n(n>2) %" o GRIUE o 3{a9e 1 STHRUE 1 — | % 1 R0 B 2

1 2 3
456
7 89
T HFIh 6 SE Ui TH qaig wWW H feem 21 sHiA sHe WU = M,
frefefed g 9 9w giar 2

IETETUT 19 FRR A = T 3999 6 T STERI A hifsa]

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
el a, =1, 34T M, = a, %1 ITERUE =3
M,, = 374 q, , 1 STHARIUE =4
M,, = 319Td g, HT STEARUE = -2
M,, = ST g, 1 STEARMF = |
9, F1 HE@E A, 7| THlAU
A, =DM, =(-12@3)=3
A,=CED""? M,=(1) @) =-4
A, =D M, = (=) (-2) =2
A, =12 M, =D () =1

A G i3
SEETUT 21 A= |Gy Gy Gy B SEA a, T a, F ISTEROE SR HEES

a3 4z g

M shifsa)
ol SYHNIU 3N We@s i TR g 89 U o
& ay, dy
a“aﬂ = M11 = =4y, Ay Ay Ay,
Qs A3
W_S" — — 1+1 —
a, T - Au = (D" M11 =4, iy — Ay dy,
& a4, a3
a,, Ll = le = =4, dy —d;zag,
Qsp A3
W—S—’ — — 2+1 — —
a,, Ll - A21 = (-D* le =(-D (alz Ay = Ay a32) =-apantagag
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femuit 3T 21 W AR A HT R, % HHE TR FH W EH W E R

a, a
ay a4, ay) Oy 2t T2

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

Qs dsz

=a“A“+a12A12+a13A13,T’|%5f aij?ﬂ ggus A,.j%I
=R, % 3fadl 3R I TG Hewel & UHEA 1 A
T THER AFI R, R, C,, C, 3T C, % 3T 5 THO1 31 YR ¥ &
Ia: "R A, forelt dfermt (1 w9) o eredl SR S9eh Wd HeEel & UH%hd
1 I B
| e foorott | aft v Wi (a1 W) % stemal o ufe (A W) & eEe

¥ on fRAT ST @ SR A Y ET €1 SRE@Al, AMA=a, A, +a,A,
+a,A,, T

iy i3 a., a a. a
A= —1)i+! aL —1)+2 11 13 + _1)3 11 12
a, (=1 @y a, (-1) o o) a, (-1) B
a4 43
= |4 4 a3 =0(WﬁFR13ﬁTRZW%)
a3 43 ds3
3 YN B9 37 gfeal S &9 oh fou 9T Y Hehd B
2 -3 5
IEMET0T 22 | (6 0 4| oh 37edl o SUERIUE 3R HeEs 1d Sy 3R
1 5 7
T hiteg R a, A31 ta,A,+a A= O%I
0 4

A M, = |5 [ =0-20=-20; TAC A =(-1)'*(-20)=-20

6 4
M, = || 4| =-42-4=-46WACA, = (-1)'(- 46) = 46
6 0
M,=| 5|=30-0=30; T A =(1"(30) =30
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35

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

M, = 1 -7 = —14-5=-19; 3-J\:ri%rquz = (1) (-19) =-19
2 -3

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

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

M, = ¢ 4| =8-30=-221F8 A, = (-1)*(-22) =22
2 -3

3R M33=‘6 O‘=0+18=18;3m%ﬂz A, = (1) (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 ete9al o STERS td Hews fafam)

1 12 -4 la c
S W, 4
00 1 4
2. ()0 1 0 Gy 3 5 -1
0 0 1 2
538
3. 3E0 Ui o sTadl oF Ge@el &l WA ek A= (2 0 1| &1 §F Fd it
1 23
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1 x yz

4. R = % 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 S
(A) all A3l+ alZ A32 + a13 A33 (B) all A11+ alZ A21 + a13 A31
(C) a21 A11+ a22 A12 + a23 A13 (D) all A11+ a21 A21 + a3l A3l

4.6 Mg o WEWS 3R SohA (Adjoint and Inverse of a Matrix)

fUset 1o o BUH U SToI8 o ok 1 1o TRl B1 39 T ses W €W Tk
38 oF FohH oh ARG o A Il ol off e S|

A T T o T 9B BH U AR 1 Hewes URWINd |
4.6.1 37Tgg T Wg@ST (Adjoint of a matrix)

AT 3T M PR A=[q,] F TGS, A [A,]F IR 5 w9 H 9RwME €,
Sl A, FE a, F WEGE ¢ AE AT We@SH FH adj AT R TR F ¢

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

An A Ag An Ay Ay
as adj A= | A, Ay, Ay |FURER =| A, Ay, Ay | EW 2
Ay Ay Ay Az Ay Ay
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T BN WA B R A, =4,A,=-1,A, =-3,A,=2
' Ay Ayl [4 -3
3q: adj A = A, A, Tl 2

ay  ap

ﬁmﬂzxzﬁﬁésaﬁaﬂw;A{ }Wﬂ%’@@ﬁade,a“ﬁ'{anaﬁW

ay dp

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

T 2
S s

fog =fere TER S5y
79 fa syufa o Fefafes o9 e @ B
UET 1 Ak AT nHIfE B SR T @, Aladj A) = (adj A) A = |A|1, ST L, n Hife
1 TG AT B
WA H efifse
a4 a4 A Ay Ay
=|ay ay ay|TAMadiA=|A, A, A,
A13 A23 A33

Fiifeh Tk Uferd a1 T o STaFAl 1 W TEWES! 1 UM T AN | AlSh THE BIal
? 3 A B 2l

az; 4z di

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

T YR, B9 <1 Wehd ® TR (adj A) A=Al
3 A(adji A) = (adj A) A = |A| ] Fefad B
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TR 4 Tk o A A FFHAUIE (singular) FECAE § A% [A| =07

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

TR9TET 5 Tk ot I8 A SIRHUNA (non-singular) Feddl € 4 |Al #0

1 2
3 4

A A FHEU B

&0 frefafaa woa fam suufa & ffde s © 2

THE 2 A AN BIAl UH § Hife oh FGhAYIA TS B al AB 791 BA off 3t
Fife & FHhuvlia T8 B B

YU 3 SRl o TUH%A HT R 37k HHI: ARMTHI & UGS o THM Bl
€ 19 |AB| = |A| |B|, @ Aden B #8H #ife % o e €

m?ﬂmA{ }a?ﬁ |A|=‘; i‘ =4-6=-2%0%

Al 0 0
ﬁWWW%%(dde)A:M“:{O Al 0
0 0 |4

Al TR TR 1 TR oF T,

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

TE T G, A n Hife F1 TH M NS AT @ ladjAl = Al BT
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U 4 TF 1 STHEA T IR 1 A T, AR 3R et I A FhAvE SR T
Suafe AF AR n e 1 A 3TeFe A © 3R 1 e T d@HF T 1 2
Td n e o TH 7 AHE B 1 3 39 YR 7l dIfch AB = BA =1

FAB =1 &4l |ABI=IIl =1 |AlIBI=1 (Fif% [11=1,1ABI=1AlIBI)
TEY WIS Bl € |Al#0. 37d: A Sqehauia &

faetiod: o ST A Sgepaviia B1 dd [A1£0

CC ) A (adj A) = (adj A) A = |A|1 (T9T 1)
- Al ——adia [ 2agia |a=1
Al Al
. 1
el AB:BA:I,Tﬂ%TBzmdeA
1
3 A%sgwwafwaéaﬁ?kemadm

133
SaTETur 24 ARA=|1 4 3| @ d "enfud HINT fF AL adj A= |A]. 1R A
13 4

EISEEAIE LY
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
zafery adiA=|-1 1 0
-1 0 1
1 3 3][ 7 -3 -3
o« 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
—
(e
I

|
AR
—
(e

s A=

2 3 1 =2
IETEIUT 25 aﬁA:L _4}, B=[_1 J,aﬁwﬁaaﬁﬁq%(@ﬁ:&%l%

, 2 31 2] [-1 5
W“W%ﬁABzL —4“—1 3}{5 —14}

ifeR |AB| = —11 %0, (AB)"! &1 3ificsl & 3R 38 fr=ifafiad YerR © = fema
ST B

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

SR |A| =-11207 |B| =1 #0. TWATA 3R B i o1 ffeqe @ iR 59
frefafed 1 = fFan s1 war 2

o 1[-4 =31 [3 2
A]:—— ,B]:
11 -1 2 1 1

1[3 2[4 -3 1[-14 =57 114 5
THfeT 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
SETEI0T 26 FERIA Hifeg fh awga'A:[l Z}WEF{'UTAZ—4A+I=O,G|%TI

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

7ot 7 ST ¥ B A=ALA= [2 3}[2 3H7 12}

1 201 2| |4 7
7 12 8 127 [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' T IW H gN Fifh Al #0)
el AAAY) -4l =- Al
el Al-41=— A"
4 0] [2 3 2 3
-1 — — —_ e
i A=A =10 4|71 2] |1 2
2 -3
Ad: Al =
-1 2

T 1 3R 2 W Uk MgE k1 Hewes (adjoint) FG HIfeT

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

T 3 3R 4 H wenfu 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 U g oeel & Forn (e sifaa @) 9 wifsl

) ) 1 2 3
2 =2 -1 5 0 2 4
S la 3 6. 13 2 7
L L 0 0 5
1 0 2 1 -1 2
8. 3.0 9. |4 1O 10. [0 2 =3
5 2 -1 -7 2 1 3 2 4
i 0 0
11. |0 coso sino
i sino.  —cosQ

37 6 8
12. aﬁA:[z 5}31313:[7 J%aﬁwﬁaﬁﬁq%(AByl:B—lA—%

301
13. aﬁA:{_l 2} T <R B A2-5A+71=0 T TTH! T ¥ A 90 i)
32 .
14. aﬂ@{s’A:[l Ja%Maaﬁxbwa@ﬁamaﬂmmﬁs
A’ +aA + bl =0 B

111
15. e A=|1 2 -3| fau sufEsu fF A= 6A2+ 5A+111=0 T
2 -1 3

TG TR 9 A | hifeg|

2 -1 1
16. aRA=|-1 2 ~—1|, @ woufug ST A3 —6A2+9A — 41 =07 @
1 -1 2

THH! TR 9 A | o)
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17. aRA, 3x3Hifec &1 o e & @ ladj Al F1 94 T:

(A) 1A (B) AP ©) IAP (D) 31Al
18. ARAHIE < &1 ki o8 © @ det (A™!) SRIR:

1
A) detA) B gga O (D) 0

4.7 ARfUTeRT 3T 34135@‘ D aF\I;Qﬁ"T ( Applications of Determinants and

Matrices)

TH % § BH T A A ST RE o ek weieto feh o g 3R aew
GHRTON o 1T ) Grddr ot Sig W AR SR Tegel & SrgAnT 1 9l i
e TR e 9d FEam © AfE 389 gell (T A i) w1 st g 2
T FreRmE: Fa ST Feard € afk Tach R oft Tt 1 i Y B 2

| ot |0 st o &0 sl ga & e frem o i @
4.7.1 ATIE F kT GIRT IRk THieRTo & 61T &I T (Solution of a system

of linear equations using inverse of a matrix)

T 7Y g THIH0N o e/ i Teqg GHIw o & § =9 Hid ¢ 3N 8
o SIchH 1 FANT ik 39 B W &

Frefefed wHier fem o€ fomm sifsg

ax+by+cz=d,

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

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

Ta THEH ™ AX = B o &9 § fefaiad YR § oF9ad 1 S Gl ¢
a b ¢ | |x d,
a b ||y =4,
z d,

a; by ¢
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frarfa 1 Ak AU Fehauila oTegg ® 09 39 ofchd o e 81 31d: AX =B ¥
&0 I € f

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

7T A TR fRU T T e w1 e e WeE e € HiE
e o1 e AgaTd Bl 1 THieholl o e o &l i &1 = fafy arregg fafer
e 2l

frarfa 2 AR AT rgerAva e ® @9 [Al=0 Bl 2l
7@ feorfq o 89 (adj A) B 9@ & €

% (adj A) B # 0, (O I STE ), 7 i et el el & S welieh<or Frer
ITETA hedrd

AR (adj A) B = O, 79 7™ Td a1 317a erft =ifh e o oFd g & =
HE off g T Bl

sareor 27 fefataa Tt e =i ga wifsu:
2x+5y=1
3x+2y=7

T TR TR AX =B o ®9 ¥ fora@n s ghdl 2, el

o ol

e, |A| =—11#0, 37d: A SHAVTE 3T ? 3Hfely 38eh ok 1 3ffie 81 3R
THH T AT B @l

1[2 -5
WW-&’F A_=_ﬁ_—3 2:|
1 __i'z =511
e X=A"B= 11[-3 2}[7}
x 1[-33 3
S N R

2019-2020



146 Tfora

sareor 28 fefafea wHe e

3x-2y+3z=8
2x+y-z=1
dx -3y +2z=4
I g fafy 9 g wifsu)

ol HIHLUl 9/ 1 AX = B o ®9 H e {ehd 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 ® f

Al =32-3)+24+4+3(=6-4==17207
Iq: A FIHAIE €, 3R T FhH H1 A 2

A, =-1, A,=-8, A, =-10
A21=_5 A22=_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|i=—-—|-34|=|2
17
Z -51 3
37d: x=1,y=29z7=3

SETET0T 29 FH Femstt w1 A 6 T AR 79 dEG T H 3 W O Hloh T TEA
o Sftg <l 8 11 9t el 81 Teell IR ded i Sied | eH SHd GE 1 A U
BI1 €1 SHeT SIS Feau iy @i e fafu @ ged Jm sty
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o1 A ofSy veelt, S o el qem wEel x, y 3R ¢, g fefua @) a9 < W
Il o STTER W WK eil 8:

X+y+z=6
y+3z=11
x+z=2y
a0 x-2y+z=0
79 o™ A X =B o ®9 § foran s wehel & STl
1 1 1 X 6
A=[0 1 3|, X=|y|am B=|11] 2
1 21 z 0

TFET Al =1(1+6)+0+1(3-1)=9#0 Bl 379 TF adj ATH FW T

A, =1(1+6)=7, A,=-(0-3)=3, A,=-1
A, =-(1+2)=-3, A, =0, A,=-(-2-1)=3
A,=03-1=2 A,=-(3-0=-3 A, =(1-0=1
7 -3 2
@ adiA=|3 0 3
-1 3 1
7 3 2
39 JHR A =l adi. (A)y=45/3 0 -3
-1 3 1
Fifh X=A"B
7 3 216
X=é 30 3|11
-1 3 1]0
X 42-33+0 9
- yl_Ll]s+o+0]_1|18]_
z| 9 |-6+33+0] 7 [27] |3
37d: x=1,y=2,z=3
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frafafed weHi 1 9 6 I < TE TR0 R 1 TG STET ST o 9 | el
EAISIY

1. x+2y=2 2. 2x—y=5 3. x+3y=5
2x+3y=3 x+y=4 2x+ 6y =8
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 997 7 9 14 % I g9 @ &1 g fafy 9 ga sifsu)
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' 9@ BN A H TN FH FEfEREd
1 1 =2
Gt e 1 g Sife
2x—-3y+5z=11

3x+2y—4z=-5
xX+y-—2z=-3

16. 4 kg @, 3 kg 7€ 3R 2 kg =eel &1 e Rs 60 €1 2 kg @, 4 kg 7§ @R
6 kg @A H1 god Rs 90 €1 6 kg TS, 2 kg 3R 3 kg =&el &1 oo
Rs 70 21 31egg fafe gt geish 1 g ufa kg o shifea)
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fafaer 3ergvor
IEEWUT 30 A g, b, ¢ ¥ATF IR f94 & a1 @ fF arfe
a b ¢
A=|b ¢ a| % 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,3R R,—>R,~R & T FH W)
0 a-b b-c

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

=(a+b+c)-a*>-b>—c*+ab+ bc + ca)

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

=_71(a+b+c)[(a—b)2+(b—c)2+(c—a)2]
S ROTHE § (FME a+b+c>0 3R (a—bP +(b-c)+ (c—ay>0)
SETEIOT 31 AR g, b, c TR &1 H @ o Hefafed Ao &1 99 Fa S
2y+4 S5y+7 8y+a

A=|3y+5 6y+8 9y+b
4y+6 T7y+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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(y+z) o %
A=| Xy (X"‘Z)2 Y |=2xyz (x+y+2)]
X7 vz (x+y)

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

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

C,,C, 3R C, | HmA: x, y, 7 TS T R,

(y+ z)2 X x

A - % yz (x+ Z)2 yz
xyz i \ 4
7 ¥ (x+y)

C,—»C~-C,C,— C~C,® Ff & T g9 W H ¢ 1

(y+2) ¥ =(y+2) &=(y+2)
A=| ¥ (x#2) =y 0
2

z 0 (x+y)2—z2
SIC, IRC, T (x+y + 7) IHAMTS TH W, I TR0
(y+z) x—(y+z) x—(y+2)
A=(@x+y+2?2| Y (x+2z)-y 0
7z 0 (x+y)-z

R, >R, —(R,+R) & TN & W &0 f=fafed arfore o w3 2

2yz -2z -2y
A=@x+y+2? |y 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+2)?

R, o 3T FEOT T W
A=x+y+22Q2y2) [(x+2) (x+y) —yz]l = (x +y +2)* 2y2) (% + xy + x7)
=(x+y+2)° Qxyz) W 2 2l

0 0
oz 2
Z
— Xty
y

1 -1 27 [=2
SETET0T 33 g8l & PAEA [0 2 3| | 9
3 2 4116
iR R & T HISC:

x-y+2z=1

2y-3z=1

3x-2y+4z=2
1 -1 27[=2 0
T @ = poEwa (0 2 <3| 9 2
3 2 41(|6 1

—2- 9412 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| =0
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 | 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 wifve ff arfe

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

u 1% w u v w

& WA A W R, > R, - xR, & TN % W &Y

a(l—xz) c(l—xz) p(l—xz)
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 &H AR

a ¢ p
A= (1-x")|b d q| 9= g 2

u v w
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e 4 W fafae goaraet

X sin® cosH
. Tag =wifsw o 9rforse |-sin®  —x 1 |,09 a2
cos 1 X
a a bc 1 @ o
. TR w1 T feu fo fag wifse & b b ca|l = |1 b B
¢ ¢ ab 1 ¢ ¢

coso cosfP cosasinfB  —sino

—sinf cosPB 0 | &1 99 91d hifeq)
sinacosf sinasinf}  coso

. AR, b IR ¢ aTfoR FEA B AR IR

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

IRt E E e 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 =ifSu 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 ik
5 2 2 0 -2 1
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I 21

8. A eifse A=|-2 3 1|% @ Henfug sifeg fF
1 1 5

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

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

GRIvTeRT o T T YA Fiek Efafad 11 9 15 9% 9 i fag wifaa:

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

x x* 1+ px
12. |y vy 1+py| =0 +pxy2) x=y) (y—2) (z—x),
1+ pZ’

3a —a+b —a+c

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

1 1I+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. [sinB cosp cos(B+8)|=0
siny cosy cos(y+39)

16. frafafed T 9@ & g Hifdw

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

frefafed ool 17 9 19 H 98 W &1 IAE Hifsl
17. AR a, b, c GHIR 2t | & A IR

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

(A) 0 B) 1 ©) x (D) 2x
x 0 0
18. AR x, y, z YR arEdfees GEad e df 3eqg A=[0 y 0| w1 Jhd &:
0 0 z
x' 0 x' 0
A [0 y' o0 B) xyz| 0y 0
0 7! 0 0 z!
[[xoo0 [roo
C© —|l0 y 0 D) —|0 1 0
XyZ
1o oz Y0 0 1
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1 sin® 1
19. afg A=|-sin® 1 sinB| SEO<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].
qRTIT

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

. WA:F“ alz} 1 TR0
dy Ay
|9 Gy
|A|— 4y ay, =a, a,—-a, a21€h’ g/ T <iman %I
a b ¢
& AR A=|a, b, c, | GROE A AE (R o TR TR0 ) Ffertad
a; by ¢
w9 gRI fan S 21
a b ¢ b b
@ a, c a
|A|=a2 b, ¢|=q 2 2—b1 2 2+c1 22
by ¢ as; C3 as by
a; by

Tt =t amTegg A R 1T, |A| Freferfiaa ToTemt et dqee war 2

¢ |A= |A], ST A’=A T ufEd 2

¢ I &n T Ul o1 W ! TER 95 © o GRfeh o1 Tog 9ga S 2l

¢ I Orfors wt FiE S Ul A WH THE A1 GHALA B O SR 1 7H
I B 2

¢ aft &0 UH ORfoTw *T TH Ui A T B SRk, W O HX < Al WRIR
T HH k TAT & S R
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Teh HRIUTR 1 kW 0N A 61 31 € T STk R ke fopddl wsh oo
I WA K ATl hl kW TOM HLA

A A =[a;]5.5. k. A|=k[A]

IfE Tk AR o T Ufed A1 W o AIFe QA AT ek STaFel ok AN H
&9 | o fhT 51 Tohd 8l @ 39 XU T ¥Rfore &1 |1 A1 Al ARfureRi
o I o & W e fohal S Gkl B

I Tk Rk o6 fordl Tk dfekd o1 W9 o Tedish STaFe o WU o dfeRt
I W % F fegal H Sig KU o € @ grfurk 1 99 sTaiafdd et gl
(), (6, y) 3R (x,, y,) TS ol Bt 1 aore frefafad €9 5@
WW%:

v oy 1
X oy 1
oy 1
fiu T e A %GR o TH S, F STEROME, i o o iR
]mWﬂRﬁﬁwwﬁﬁszﬁm%aﬁwﬁmemw%l
a, 1 FEEE A, = (= 1y M, 5R feon < 2

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

Wﬁéwﬁaﬁxmwmﬁwaﬂaﬁmwmw
@

Ifg wsh ufer (A wW9) F FaFal IR 3 gEd Ul (A wWW) & geEel
T 0N T ST q SR AT YA B B SR

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

11~ 21 12 7722

A=L
2

ay  dp a4

IS e A = |:a21 ay 4y
. a31. as, ds
2, W&l a, F1 WEES A, T

A (adj A) = (adj A) A = |A|L, &T A, nhife &1 1 TR 2|
af% T T R FH: FTHAUN A FHIT hEeA & AR |A| =

T |A] 0

All A21 A31
,MEEEST adj A=| A, A, A, |
A13 A23 A33
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¢ I AB=BA=1 &l BT o 3o § a9 A IohH B & ¢ W
A" =B B = A 3R s@aT (A=A

o e of gE A F1 Fhy ® AR IR haw afk A FhAvia 2l
1
A =—(adj A
¢ |A|(a] )
¢ AT ax+b y+c z=d,
a,x+b,y+c,z=d,
a,x+b,y+c,z=d,

T 39 TN B AX =B % &9 § foran S 9% Bl

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

zZ
¢ THIFIAX = B &1 S5 81 X = A~ B g f&n < € Sl |Al#0
& GO 1 U TR GG A1 S B © AT 36k B o1 S © Sree

Tl B
¢ 38 GHIRW AX =B H TH o 38 A o fag
() 3 |Alz0,d sfsda &at 1 i B
Gi) Tt |Al= 038R (adj A) B # O, @ et &a =1 st &1 21

(i) g |Al= 0% (adjA)B =0, @ M@ @ a1 Hw@ Bl 2

a; by ¢

efeeTiaes gy

MU € W DSl 1 T Hleh o Esh FHHN Hi 6 AREN 5
TnieRi ki FEfad se ot =i+t fafr 3 ara ¥ foctiom ot areamo fafy &t s
F | TR 1 B| B 1 HIEl HH Uk YR o GEenst w sfaq sqewen
% Sl oft| TEfe T WRIveR i SXeliehiol W Sl A1 uferal o SeM s faem
IO HH § =i+ gom faaresl § o (‘Mikami, China, pp 30, 93).

TAEdl YAl oh He Sat Trorad 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
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I 39 fafy o1 g shae 31 FHiRN ¥ T TR o6 foas § fhan wg gmaa
fas gHiHT & B A0 B | gHH el G AL AT em T, Hayashi,

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

Vendermonde Teet e & fS=81M ARV ! TG Held i 0@ d T8
7 fafuad st ST (Teemae) el ST Gahdl €1 Laplace (1772) 7 GRfUmR]
%I 3Heh T SUHRIUTRI o ®9 H e hieh TR &l A9 fafy 1773 |
Lagrangeﬁiﬂiawaﬂéﬁmﬁmmﬁiwa?ﬁéﬁ
Tfafar a1 = ot A foRaml 1801 H Gauss = §& o fagidl & IR
1 g e

3TTSl HEM INTEH 39 a1el Jacques - Philippe - Marie Binet, (1812) & fS=i
m-T 3R p-UfFE o I AT o [OFEA ¥ Gafud THT 1 Seod fhar S
Wﬁﬂﬁm:nﬁWWﬁWW%I

34T T3 Cauchy (1812) 7 #ft 3H1 fawa-a%g W 3y T&qd fohul 3= o<1
o ARG IR ¥e] 1 YA fRATl 3= Binet ® Ifyeh Iqe & arelt
TOFRA THT &1 3quf

3 fagidl W HeMad IS el Carl Gustav Jacob Jacobi €1 39k U¥=Td
GRIUTeR ¥eR ol SifqH Tlepfd Ira g2l

4

> —

o,
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