=)=

12081CHO4

(‘FIT{"'TTIE (Determinants))

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

4.1 95T (Introduction)
el steam o, 0 3Teg 3iR STIegel o siemfor o faua
o ereze fran €1 BHA SIS SRl o e Wi
el o T4 H = HIA off e T 59 SR fah
iR o e

ax+b y=c,

a,x+b,y=c,

(3 JHg)e it

a, b, )\y &)
3 G o TR T g B @ 31efe &, SEeh PS. Laplace
a, b,—a,b, §EA W A fa S 21 (VRO S foR (1749-1827)

afg G B o a,b,—a,b, #0, T T THHN & b 1 & g e ) a@

a, b,

&N a, b, - a,b, S ThHETH % fm & gy za @ w2, 97 oo

A=[a1 bl}@Waa%SﬁisﬁAwmmdetAwﬁ 2| IRfTERT &

a, b,

gt fomm, srefemes, wmfss fomm senfe o foeqa srwam 2|

T A |, T Shad ardideh iaredl o 3 hife T o TR W fo=R |
79 A § IR o o1 o, SUgRies, 9E-Eue 3R S w1 &9 A i
H GRIUTRT <1 YN, Teh o STeg8 o He@es 3R Jchd, ash Tufiehior & et
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1 Tl AR STHTAdl IR U SMegE o SqohH b1 TANT Y & 31e] i wRishi o
g TN & B BT I

4.2 ARfUTeh (Determinant)
%ﬂnaﬁﬁémaﬁquavmﬁ@m(WWHﬁn%)mﬂﬁaaam
Tohd & 518 ol eege 1 GRMe wEd 813U Tk o i aRe G S Gehdl € S
Tosh e 1 Ueh NG G (arsfass o1 9imy) ¥ Gefud s 2

Ifg M et el 1 wq=ad €, k9l gemst (andtas a1 wftng) & ggee 2
AR £ M K, f(A) =k, o R GG € S&l Ae MR ke Kdd £(A), A
ARfoTeh wedrr 81 T |Alddet (A) A o gR it Frefua femen man 21

a b

aﬁ:A:L d},a’rAéanﬁmu‘
feauit

() @T=g8 A forg, |AlI A GRS ved €
(i) oheer ot eTeEl % WRMUER B

42.1 TH Fife & 3ITEE T GRIUT (Determinant of a matrix of order one)
AT Tk IS hT AFEA = [a ] 8 & ASh GRAER 1 o % SRR qRefed &R s 2

4.2.2 fgdta Fife & 3MTIE T ARIUTE (Determinant of a matrix of order two)

a b
. d‘:det(A)Qm foren ST 21

a a
A 2x23ﬁﬁ3ﬂWA={“ 12}%
Ay a4y
qA S GRUTE 1 TH YHR 9 IRfa foran S g
a]l a]Z
det(A)=Al=a=| ¥ |=aa,-aga,
21. a22

2 4
SEEIT 1|, 2‘emnﬁamaﬁfam

2 4
T | | =2@)-4(-1)=4+4=8
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x  x+1
SEET2 | T HMH A IS
x  x+1
BT 1 & =x(xX)-@x+DHEx-1 =x-@-DH=x*-x*+1=1

423 3x3 Ffe & 3ITE T @RIV (Determinant of a matrix of order 3 x 3)

T Wife o AR oF AR &l f5da Sife o ARIERT § =9 teh 1 fohal Sl
21 78 T GRIUIH 1 Tk iR (I Tk W) o ST GEROT heelidl €1 g Hife
% HRIT BT : THR W TERG R S € A wfeE (R, R, 790 R) H W TAE
% T SR A W (C,, C, T C,) H ¥ T&F o TG T MY TELOT A TRom
Td € o T frefafea feafa o s fman w2

ol g A=[a ], ., % TR W fEER & €

j13%x3’
a;; G 4

S lAl=|a, a, ax

Gy Gy U3

wo| et (R,) o TTfEeT wEwon
a; Q; ag

[Al=

Gy Gy Ay

4y Ay ds
TUT 1 R, WSS AT a, Bl (~1)0+ D [(~]) 4T T SR ARioe 1Al T el
Hferd (R,) d Tl &9 (C,)) o gl &1 geH ¥ 9l fgdtar wife o wnfors | on
Hﬁmﬁﬁo‘a“,RIﬁ'{Clﬁﬁﬂﬂ%

Gy, Ay
az; Qi
AUl 2 ik a,, R, @ C,H fod € z@flg R, & g @@ a, F (-1)'+?
[(~1)% T SR TRfoe | A | 6T Teel U (R,) d G W (C,) W T ¥ Ww
fgdf 1 & grfors @ on i

371q D' *%a,,

N

ERI| D' 'a,

N

ay ay
a3 s
AUl 3 @R a,, R, @ C, ¥ feom ¥ w@faw R, o W sw@a w(-1)' 43
[(- )% 7 iy wRfoes | Al sl 9 (R ) dER W9 (C,) i g I W
T ehife o TR | 0T HIfST
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4y dp
ay 4y

N

371q -D)'*3a,

3

0T 4 379 AT GRIUTR T | A | 5 Sk ol ST <07 1,2 9 3 | W< dl
TR 1AM e fafay st

Ay Ao 142 Gy Ay
detA=IAl= (-1)'*"a,, + DT a,
Gy U3 a3 s
a a
143 21 9»
+ (_1) i a
ds;  ds
a IAl = a, (azz Ay — Ay, azs) —ap, (a21 ay; — 4y a23)
tag, (a21 as, = Ay Ay,
=4, Ay Uy — Ay Ay Ay — Gy, Gy Ay + 4y, Ay 0y + A5 4y, Ay,
—da,; a, a, .. (D
B9 IR RO 1 T el T S|
fgeta ufem (R,) o 3rfaer wevor
ay G 43
[Al=|ay ay ay
d;; Q3 A3y
R, TR TR FH R, T W B T
a a a, a
12 a3 1 43
IAl= (-1)*""a,, + (=" a,,
a3, Az a;  ds;
a; ayp

I CY)

-4y (a12 Ay — a32a13) tay, (an y; — Ay a13)
— dy (an ay, — d; a4y,

[A

Ty Ay Ayt Gy Ay A+ Gy, Gy gy — Gy, Ay Ayy — Ay 4y Ay
tay,a; ap,

=y Ay gy = Ay Gy Ay, — Gy Gy Gy + 4y Gyy Ay + 4y 4 ay,
—a,, a, d,, .. 2)
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TR T (C,) F ITfEIT TR0
@ 4 A
[Al= @y Gy ay

a3 dzp 4y

C,, % TR FERW H | T It el 7

a a a a
141|922 4o 241 |42 Y13
A= ay, -D + a4y (=D
ds, dsz sz Az
a a
341 (%12 A3
+ @y (D)
Ay Ay

=4, (azz Uy — Ay a32) =4y, (alz Uy — Ay a32) * a4, (alz Ay — Ay azz)

IAl= Ay Gy yy = Ay Gyy Ay = Ay Ay Gy + 4y Ay Ay, + 0y A 4y,
=y Ay Ay
=0y Ay Gyy — 4 Ay Ayy — Ay Gy Ay T4y, Gy Ay + Q15 4, g
—a,, a, d, .. 3)

(1), (2) 3R (3) W T2 2 fF | Al 9F THF 2| I TSh! o A=Y o fog Big
feon w0 2 foF 4 77 Henfud & R IAIH R, C, 3R C, % TR 79 (1), (2)
FAR (3) 9 e Rt o 99H 2

37d: Toh WRIUT i forelt off 9o =1 w091 o ST TER01 e W 99 A9
Bl 2

fewuit
(i) TIUMT ! T B o T &0 AR 1 39 dfek a1 W9 oF ST THOT Hid
e 3=l 6 g srfueRad gl B
(i) FRFUTERT T TEROT HId 9T (—1)'+/ & TN H o TIH T, TH (i+) o T4 a1
fqom €H o STER +1 A1 Y oM H Gehd &

2 2 11
(iii) qﬁ?ﬁﬁl'QA=[4 O}aﬁ'{B:[z 0

A=2B.THqIAI=0-8=-83RIBI=0-2=-27%I

}aﬁa@ﬁqsmw%ﬁ
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IR HIT & [Al=4(-2)=22IBIATIAl=2"IBI, &l n=2,3 el A
a9 Bl ife 2
9 ®9 W, A A= kB, &1 A9 B o Mgl #1 *ife n €, 9 [Al=k" | B |, STl
n=1,2,3%l

1 2 4

FETET0T 3ERR A= |-1 3 0| &1 99 Jd hifeq)
4 10

T oe v fo fm we ¥ 9 wfafeat g #) s d ww (c) % sfam

YOO 3 W BY 9 Bl ® TR

-1 3‘ ‘1 2
-0

4 1 4 1

+0

_4
A= ‘ 13

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

0 sin @ —cos o
IEEI0T 4 A= |—sin o 0 sin B | 1 M [G SIS
coso —sinf 0

T R & ST TR0 3 W W ww g €

0

—sin

AZ O —sin o sin f3

sin
p —sin o
O ‘

cos O 0

=0 —sin o (0 — sin B cos o) — cos o (sin o sin B — 0)
=sin o sin B cos ot — cos o sin o sin B =0

3 3 2
ISRIOT 5 g 16:4 l‘aﬁxéwr—ramﬁml
X
3 x| 3 2
ERED =
wor T I
a1eq 3-x2=3-8
310 x*=38
Ad: x:iZ\/z
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| woaTeredt 4.1 |
YT 1 9 2 9% H GRURI 1 9 19 HIfST
2 4
O

2

cos® —sin 0 x—-x+1 x-1

sin® cos© x+1 x+1

3. It A= 2},ﬁ”ﬁ@ﬁQI2AI=4IAI

0 1
4. e A=|0 1 2|2, @ RE@ETI3AI=271Al
0 4

5. frAfafEad SRR &1 7F 9@ BT

3 -1 =2 3 -4 5 01 2
0 0 -1 Gy |11 =2 Gi) |1 0 -3
3 5 0 2 3 1 23 0
2 -1 -2
v [0 2 -1
3 5 0

11 2
6. I A=|2 1 3|, @ dAIAlFE HIfSU

54 9
7. xoh HH F@ wifee g
]2 4] J2x 4 123 |x 3
D15 1|76 » @1y 517 2k s
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x 2 6 2
8. =fg 12 x‘=‘18 6“zﬁa‘fxaw%:
(A) 6 (B) +6 C) -6 D) 0

4.3 'FTEI;G[ & ATHA (Area of a Triangle)

T faoeh wanett o dwn 2 6 w Be fowes g (0, y,), O, y,) T (xy, 0,),
B @ IR ARA FHAsTH %[xl(yz—y3) +x, () + x, (v,-y,)] S = TeBan S
21 379 3H A5 ! WUk oh &Y § 3H YN for@n s Hehdl B

x oy 1
x, oy 1
xoy 1

A= .. (1)

2

feoguit

(i) “Eifr &Thel Ueh eFTcHeR TV Bl € SHieiT ed Had (1) | |Rivres o1 frue
oA o 7

(i) afE &=rer fean = Tor o fere |rforr w1 wAeTs SR SRS Al 1l ok
T HifST)

(i) 9 @ foget ¥ s s w1 ke = g

SETETUT 6 Weh IS 1 &5thel T shitse fs@es 3 (3, 8), (- 4, 2) 3R (5, 1) €l

T IS o e

(98]

N

= %[3(2—1)—8(—4—5)+1(—4—10)]

N | =

8
2
1

[ e S ey

9,1

_Llimow=8
2 2

IETETUT 7 WRIUTERT 1 AT &¥eh A(1, 3) 3R B (0, 0) i Sig arell T@T &1 GHieho

T HIC 3R k1 I 1@ HifoQ 9% T 55 Dk, 0) 38 ¥R € 6 A ABD &1
&kl 3 o gehTE 2
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Tl A ST AB R IE f5g P (x, y) ® 9 A ABP &1 &5(%at = 0 (F1?)

0 01
ST %l 3 11=0
x y 1
1
O U © E(y—3x)=0?:ny:3x

S @refiee T AB w1 HHIHT B
g A ABD &1 &5het 3 o gohlg fean © om:

1 31
0 0 I|l=+3 U< ¢ _—Skzi?a,i.e.,k: 2
kK 0 1

1
2

1. frefafed g o faw mu sid fogen ame st =1 sowa 3@ wifsm)
@ (1,0),(6,0),(4,3) i) (2,7),(,1),(10,8)
(i) (=2,-3),(3,2),(-1,-8)

2. <WiET foF TIgA (0, b +¢), B (b ¢ +a) 3R C(c,a+b)W@ 2l

3. Wk W kW1 WM HIG HINIG A% A4Sl o1 &shel 4 ot gehte © el iifeg
frefafea 2:

(i) (k,0),(4,0),(0,2) () (=2,0),(0,4), (0, k)
4. (i) GRFOTRT 1 TA w0 (1, 2) 31 (3, 6) 1 THam arelt Y@ 1 gHww I
EAIELY
(i) HRFOTRT 1 T R (3, 1) 31X (9, 3) &1 THam arelt Yar o1 wHiwwr I
it
5. afg 9 (2, -6), (5, 4) 3R (k, 4) o 19 1 &5he 35 o7 TR B A kI
e 2
A) 12 (B) -2 (C) —12, -2 (D) 12,-2
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4.4 SUER{UTeR 31T "g@< (Minor and Co-factor)

TH STO3% W BH SUHRIUTHI IR TeEel 1 JANT hich HRIUTh! oh TR0l o1 foreqga &g
forem drEm)

TfreTaT 1 R % sTeE g, ?ﬂmr{ﬁrmrqaﬁw@m%a‘uaﬁqﬁaaﬁt]mww

fsre s a, feorq %, aﬁmﬁmmélmma % STERT F M, % 5
=H FWQ B

2ot n(n>2) %9 o ARV o AT 1 TR 1 — | %9 1 RV Bl

1 23
IETET0T 8 WRIUTR A= 1|4 5 6| 37999 6 1 STHARUIS A1d hifog|

7 8 9
T HH 6 qEU U TE gad W § fed ¥ THfae sHe TR = M,
frefafad ger 9 e B 2

12
M, =|, ¢ =8-14=-6(A¥R,3RC, &M TN
TRTHT 2 TF TR a, 1 VWS o A BN T F €, Sl

A, = (1M,
% g Rl Hd € Wl a, F STEROE M, €

331‘:51'0191:11?&@‘; ;2‘$Hﬁm$wﬁmammﬁm|

&1 TR a, F] ST M, 2|
&l a“:l,%'{:l'f?fq M“:anmwﬁﬁ =
M,, = Edd a , 1 STERMUTH =4
M,, = 3974 q, HT SR = —
M,, = 39 q,, 1 STARIUTH =
T q, F1 FEE@S A, 7| THlAU
A =DM, = (=12 (3)=3
A,=CD'" M, =) @) =-
A, =12 M, = (1) (<2) =2
A, =122 M, =) =1
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ay G O3

SEETUT 10 A= |4y Gy Gy| T G a,, T a, o ITEROER IR TeES

dz; Q3 Az

M shifsTa)
T STHRIU 3N HeEe 1 GRS g 89 UM o
Gy Ay
a,, 1 SYERUE =M, = = Ay, Ay= Gy Ay
a a
32 33
CZH %l Hgdse = All = (_1)1+1 M11 = a22 a33 - a23 a32
a4y
a, 1 STERE =M, = =0, Gy = A,a,
dz Az ’
a21 <l Hgd< = A21 = (_1)2+1 M21 = (_1) (alz a33_ a13 a32) = 7 a12 a33+ a13 a32
femuit 3T 21 ¥ WRMTR A T R, & HUE TEOT HE R FH OUC §
Ay, Gy ty Ay “r
_ 1+1 142 1+3
A - (_1) * all a32 a33 + (_1) * alZ a31 a33 + (_1) ’ a13 a31 a32

=a, A, +a12A12+a13A13,~_r|%'T aij“ch"[ ggu@s AU%I
=R, 399l 3R IF TG Hewel & UG 1 Al
T THER AH R, R, C,, C, 3Tk C, TR 5 THU 371 Yo ¥ &
1q: TR A, forelt dfer (20 =) o eraal 3R Seh T WeEel o [UMhA
1 4T B
| e Temutt | =fs w9 (30 w9) % TeE #1 o iR (3 W9) % weEel

¥ TN fRA ST @ SR A Y BT €1 SR, HMA=a, A, +a,A,
ta,A,, €

a a
12 13 a4

A=a . (1) a,  ap
11

_1)1+2 _1)\1+3
Gy s +a, (=1 +a, (D

4z dsz as; 4z
a4, a3
=|a; ap a3 =0 (Ffw R, AR R, GHT ?)

a3 43 ds3
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T YR B9 o7 el i Wl o fu wareT Y Hehd B

2 3 5
TEETOT 11 WO |6 0 4| o 31adel o SUGRIU 3K WEEE T HIfT SR
1 5 -7
Tefad HINT & a, A, +a,A,, +a,A,=0%
. 0 4
FAT M, =|s 4| =0-20=-20; T A, = (-1)"(-20)=-20
6 4
M,=| 4| =-42-4=-46FTA , = (-1)"(- 46) = 46
6 0
M= 5 =30-0=30; W@ A =(-1)'"?(30) =30
3 5

M, =|s 4 =21-25=—4; TAA, =1 (-4) =4

2 5

M,=|; 4 =-14-5=-19; SW@TA,, = (-1)"2(-19) = -19
2 -3

My =| 5|[=10+3=13 s@f@q A, = (1) (13)=-13
-3 5

M, =y 4 =-12-0=-12; WA, = (1) (-12) =-12

2 5

M, = | 4‘ =8-30=-22; eI A, = (-1)*?(-22) =22

2 3
3R M=l o] =0+18=18 8@ A =17 (18)=18

5@ a,=2,a,=-3,a,=5 TMA, =—12,A,=22,A,,= 18 2|
; ' all A31 + a12 A32 + a13 A33
=2 (=12) +(-3) (22) + 5 (18) =24 — 66 + 90 = 0
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frafafea arfornt o sTe=dl o STER Ud Heds fafau)
12 -4 la ¢
Oy 3 W, 4
00 0 4
1o 10 i 13 5 -1
0 0 1 2
5 3 8
3Ed uferd o STadl o We@s! %l WAR &k A=|2 0 1| %1 §F F1d it
1 2 3
1 x yz
IR W o Tl % geEe g e A=|l Y @ ae @ i
1 z xy

A Gy O3

ACA = |ay Ay Gy IR a, % FEES A T A A frafafes w9 A
a3 Gz A3

= fepan s 2

(A) a, A +a,A, +a,A, B) a,A+a,A, +a,A,

©) a, A +a,A,+a,A, (D) a, A +a, A, +a, A,

4.5 MJg o WEWSS 3R =IohH (Adjoint and Inverse of a Matrix)

st oA o B4 U SNeE o ook i e TRl ®1 39 ordees W ¥H T
3T oF Hoh¥ o 3R oh T ¥l ol o e &l

A 90 & % AU B 9 T SR 1 Te@eSs IR i

4.5.1 3TYg T Wg@ST (Adjoint of a matrix)

TR 3T o SR A= [a,] F HEES, AFF (A% e F w9 7 9w g,
S A, ST a, F1 TGS B AP AT WeE@SH F adj AT FN TR F T
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4 dp ag3
aH AT A=|ay ay ay | @

a3 43 diy

A Ap Ap A Ay Ay
ad adj A= | Ay A, Ay [ IRE =| A, Ay Aj, €
Ay Ay Agy A Ay Ag

2 3 .
SETETUT 12 A8 A=[1 4} 1 @SS Ad iU

TABH A B TR A =4,A,=-1,A, =-3,A,=2
_ Ay Ayl [4 -3
37d: adj A= A, Ay, Tl 92

ap ayp

ﬁmﬁZxZHﬁﬁa‘?aﬁaﬂ&’EA=[ }Wmade,auﬁ'{azzﬁW

dy dyp
T T a,, 3R a, % Fog wfaEfda F2 o Ft wrd fren s wema € St A gt
T R

a, —a,
ade =_a21 .

fog =fere TER SR

=0 fom swufa & fefafad wig fiie s 2

U 1 AR ARE p I F AR T A, Aadj A) = (adj A) A = |A]1, ST&T 1, n Fife
1 qEHF T B
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WA O efifeg
4y 4 4 A Ay Ay
A=[ay a4y ay ,% qd adjA=| A, Ay Ay
Az Ay Agy

Fiifer Tk dferd a1 T ok STaFAl 1 W TE@S! 1 UM T A | AlSh THM Bl
T T A B

d;; 4z d33

Al 0 o0 1 00

T TR A(ade):{O A 0]=|A| {0 1 0]:|A|1
0 0 |4 0 0 1

7l YR, B9 <90 Wehd € T (adj A) A=1Al1

I: A (adj A) = (adj A) A =1A| 1 Fetad 21

TFTET 4 TF o SHE A SFTHSHIUNA (singular) FEd 7 AR |A] =07

I & U e A:[i E}WWW%IW:AW%I

TR 5T o I8 A FSHHUIE (non-singular) HECAE T AR A £0

1 2
3 4

3T: A FHH B

&n Trfatad woa fam suufa & ffde = @ 2

UHT 2 A AT BIA T & Hife oF FohAvia T & O AB @9l BA ot 3H
FIfe & FchHuT e el 2l

YU 3 TR o [UEEE 1 R 3Tk SHHTT: WRIURT oF UMHE o THH =il
T @19 |AB| = |A| |B|, ST Aden B wAH &Iz & o a7ege g

tn'rrFﬁﬁIEA={ }-@ra’r |A|=‘; j‘ =4-6=-2%0%

Al 0 0
ﬁwuﬁ%namﬁ%ﬁ(ade)A:mU:{o Al 0
0 0 |A
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T AR TRl T AR(OTH oH W,
Al 0 0
(adjA)A| = |0 |A] ©
0 0 A
100
12 adj Al 1Al = |A]]0 1 0 ()
00 1
a7t \(adj A 1AL = |A]’ (1)
a7t \(adj A)l = |Af

ANE T W, A n Hife H TH M g AT @ ladjAl = |Al-" BT
U 4 UF o SAHEASF IR 1 I €, AR IR Hefet I A FehA SR 2

Suaf qF AT n e 1 Toratia g A € SR 1 e P qEHw T 1 €
& nHif o TH a7 e B H1 e 36 YR & difh AB = BA =1

FFTAB =1 8l IABI=II| &1 |AIIBI=1 (Hif& [I1=1,1ABI=1AlIBI)
Y I Bl € |Al# 0. 37d: A SJhAE 2l

faretid: A ST A SFenauia 21 e |Al#0

& A (adj A) = (adj A) A = |A|1 (F93 1)
a0 A Laa"A = Laa"A A =1

Al Ay

s [
a0 AB=BA=I,\_3‘|%TB=madJA
[

1 Aéasgc—ﬂwwﬁaa%aﬁ{mzmadm

133
SaTeTor 13 AR A= |1 4 3| T @ "eud HISC fF AL adj A= |A]. TR A

13 4

A Hifeg|
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TA UG E fF A =1(16-9)-3@-3)+33-4)=1%0
sTA =7, A, =-1,A =-1,A =-3,A =1,A =0,A, =-3,A =0,A =1

33
7 3 =3
ERISIY adiA=|-1 1 0

1 33
34 AadiA)y=1|1 4 3(|-1 1 0
1 3 4|{-1 0 1

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

100 100
=[0 1 0|=() |0 1 0f=]A].I
00 1 00 1

s A=

2 3 )
JETE0T 14 AR A= [1 _4}, B=[_1 3 },aﬁwﬁqﬁﬁﬁqﬁ (ABy'=BA"%|

. 2 31 =21 [-1 5
WWW%]%AB:L —4“—1 3}:[5 —14}

it |AB| = —11 20, (AB)" &1 3tfies & 3R 38 frefafad yer @ =5 fwan
ST B
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AB)' = e adiamy=—L| T ) = 1[14 5}
= .a =—— - T
(ABYT= Tap] Y 1| -5 1| 115 1

S |A| =—11207 |B| = 1 #0. SHATA 3R B i o1 eifeqe & iR o
At &9 § e fohan s demar )

o1 [-4 3], [3 2
Al=—— B'=
1l-1 2 11

13 21-4 -3 1[-14 =5 1114 5
TafeT B'A' =—— __ 1 _ 1

11 1(l-1 2 1l -5 -1 11/ 5 1
37 (AB)' = B A2

2 3
IEAEIOT 15 YERid ifSe fh Sﬂ&’Is’A:[l 2}“€|1=ﬁWUTA2—4A+I=O,G|ﬁI

2 x 2 FHIfE T Teh THHF 3R & 3R O, 2x2 il H Th YA T8 &1 3!
TEEd 9 A~ I wifsu)

7o T T B AT=AL A= [2 3}[2 3H7 12}

1 2||1 2| |4 7

- A2_4A+I=[7 12}_[8 12}[1 o}:[o 0}:0
4 7 4 8 0 1 00

31 A’—4A +1=0
ESSIGIY AA-4A=—1
T AAAN-4AA =—TA" ST IRA' ¥ IW PH gU Fiifw Al #0)
R AAA") -4l =- A"
R Al—41=— A"

4012 3] [2 -3
,l_ — — —
Rl AT=Al-A =10 4171 217 |21 2
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T 1 3R 2 W Yok 3egE k1 He@es (adjoint) FG HIfST

1 -1 2
L. [1 2} sol2 3 s
3 4 -2 0 1

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

1 -1 2

3[23} REEE
L .

1 0 3

T 5 9 11 H fu Ty el o Fohd (59 sifda =) 9| wifsu)

) ) 1 2 3
2 2 -1 5 0 2 4
5004 3 6. 13 » 7.
L L 0 0 5
(1.0 0 (2 1 3 1 -1 2
g 330 9 |4 10 10. lo 2 =3
15 2 -1 -7 2 1 3 -2 4
1 0 0
11. |0 cosa sino
|0 sino —coso

3.7

12. aﬁ;A:[z 5} aﬁIB:[S z}%?ﬁwﬁﬁﬁﬁmﬁ(AB)l:B‘Al%l

[\

301
13. aﬁ;A:[_l 2} T TR B A2—5A+71=0 T THH! TeEd ¥ A 1 Hifor)

3 2
1

14. 38 A=[1 }%ﬁqaaﬁ?bwmﬁaﬁﬁmm

A2+ aA + bl =0 B
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1 1 1

15. WA:{I 2 3|k fou quisn foF A 6A2+ 5A+111=0 @I

2 -1 3

THSH] GeEdl 9 A Jd Sifsg)

2 -1 1
16. aﬁ:A:{—l 2 -1, d genfyd HIT AP — 6A2+ 9A -4l = O 7 del

1 -1 2

THHT TRl § A H FifSa)
17. ACA, 3x3HIME &1 ol M8 € A ladj Al 1 OF B:

(A) 1Al (B) 1A (©) 1AP (D) 3IAl
18. ARA HIf T H1 ki g & @ det (A) TER:

1
B) et (A)

(A) det (A) © 1 D) 0

4.6 ARfuTeRl 3T MR oF WA ( Applications of Determinants and

Matrices)

TH SIes% § eH {1 A1 < T URE o Hash weietor Fee o ' SR aw
eI o R T TIAAr w1 Sie § GRAUIRT 3R TRl o STIANT T i Hi|
i TR e a Fedr € AfE 38 gl (TH A1 Afre) i S g ?)
T Freh: Fe ST weed € 4% Taeh frdt oft gt 1 eifae Y g 21

| fowoit | w st § w9 sfgdia e o wfie e @ i @@

4.6.1 3¢ & ohd GIRT g it & 1a @1 g1 (Solution of asystem

of linear equations using inverse of a matrix)

NI T sk Hfiehl o Feptd 1 eiToge THient o ®9 § oo i & 3N e
% kY 1 YA Fh 39 B HW B

fr=fafad gHe e W f9eR Sifee
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ax+by+c z=d,
a,x+b,y+c,z=d,
a,x+by+c,z=d,

a b ¢ X d,
T it A=|a, b, o |, X=|y|sRB=|d,

a; by ¢ z d,

Ja G ™ AX = B o &9 § f=fafad TR § =9 &1 S 9t 2l

a b | |x d,
a b ol |y|=4
z d,

a; by
frarfa 1 ik AT Fehuolia oToe © a0 38 ek 1 ik €1 od: AX=B ¥
9 U § fR

Al (AX) =A"' B (A"'® gd UE % W)
el (A"TA)X=A"B (IE=E U §R)
el IX=A'B
el X=A"B

T S TR TR T e ek ok Sl el M e @ i
ISR 1 kA AgdTd Sial €| THieholl o bt o gal i &1 g8 fafyr aregg fafy
FHearl 8l

frarfa 2 A AT TgehAUIT =78 & 9 |Al =0 e 2l
70 feafa 4 89 (adj A) B 91 = 2l

I (adj A) B £ 0, (O YA e ), 79 HIE gt & gl & 3R Fefieheor b
STETA e B

A (adj A) B = O, T8 F7eh™ Gd a1 3/7a g1t s=ifeh fehra o oFd g 8 &
FE ot g &l B

IR 16 TAfafEd gt ™ i 8 Sifea:
2x+5y=1
3x+2y=7
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Tol g fR AX =B o &9 § for@n S gehdl §, S8l

o ol

79, |A| =—11 %0, 3T0: A FHA e ¢ THAT 36 o 1 el T 3
TEH UF G 7

12 -5
- - -
e iy fom Al = 1] -3 2}
12 =51
W _ -1 —_—
X=ATB= 11]-3 2}[7}
X 1/-33 3]
i = -
SO e R
37d: x=3,y=-1
Ia1EY0T 17 Hefatad g e
3x-2y+3z=8
2x+y—-z=1
4x -3y +2z=4

I g fafy 9 5@ wifsu)
Tol G FRM 1 AX = B o ®Y § oo fohan ST Hehal & &l

3 2 3 x 8
A=|2 1 -1|,X=|y|3RB=|1
4 -3 2 z 4

T & ©
|A| =32-3)+24+4) +3(6-4)=-1720%I
Iq: A hHE €, 3R TEeh oqehy 1 Sk g

A =-1, A, =-8, A, =-10
A, =-5, A,, =-0, Ay =1
A, =-1, Ay, =9 Ay =T

Reprint 2024-25



ArRfoTeR 101

3d: x=1,y=29z=3
SETETUT 18 A FEst 1 A 6 ¥ A 79 T WA i 3 W N HIh T T
H Sig ¥ dl g9 11 9 Bl 1 Teell S e Rl Sied § e Tud g 1 g 9w
BT 21 hehT v Frequ SifSe & e fafu @ gerd 3 wifs)
Tl UM ST ueell, TEl 9 ded W' sl x, y AR 2, gR fefyd @1 a9 &
Il o STER B9 W B e
X+y+z=6
y+3z=11
x+z=2y

a0 x-2y+z=0
79 fh HIAX =B ®9 § foran s gl & &l

11 1 x 6
0 1 3|, X=|y|siR B=|11]| 2
1 21 z 0

TET |A|=1(1+6) +0+1(3-1)=9#0 Bl 39 BH adj ATT FW 2

A=

A, =11+6)=7,  A,=-(0-3)=3, A,=-1
A, =—(1+2)=-3, A,=0, Ay,=—(-2-1=3
A, =(3-1)=2, A,=-(-0=-3, A, ,=(1-0)=1

Reprint 2024-25



102 T

7 3 2
#d: adjA=|3 0 -3
-1 3 1
| 17 3 2
EICEQR A—l:madj.(A)_g 3.0 3
-1 3 1
FifeR X=A"B
7 3 276
X:é 30 3|11
-1 3 1]0
x 42-33+0] 9
- yl_ L8+ o0+0]_1L 18] _
| 9 |=6+33+0| 9 |27 3
3d x=1,y=2,z=3

fre=fafed weHi 1 9 6 I S T GHIR ARl 1 TG STa ST o &9 § el
EAIELY

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 5.3x-y—-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
frafafed 999 7 9 14 % J% FHie0 @ &1 oee fafy 9 ga siftsu)
7. 5x+2y=4 8. 2x—y=-2 9. 4x-3y=3
Tx+3y=5 3x+4y=3 3x-5y=17
10. 5x+2y=3 11. 2x+y+z=1 12. x-y+z=4
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13.

15.

16.

2
IETET0T 19 TRl & PHAFA [0 2 3
4
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3
3x+2y=5 x—2y—z=5 2x+y-3z=0
3y—5z=9 X+y+z=2
2x+3y+3z=5 14. x—-y+2z=17
x-2y+z=-4 3x+4y-5z=-5
3x-y-2z=3 2x-y+3z=12
2 3 5
A= |3 2 —4| @ ATIE FIW A H FAT Feh FreAfafed
1 1 =2
et fRm &l & FifST)

2x-3y+5z=11

3x+2y—4z=-5

x+y-—-2z=-3

4 kg @, 3 kg g 3R 2 kg =l 1 e Rs 60 €1 2 kg @, 4 kg T 3R
6 kg @9 1 oI Rs 90 Bl 6 kg &N, 2 kg 3R 3 kg =@ &1 Ted
Rs 70 31 31 fafe R 9csh 1 4o Ufd kg =1 *ifer)

fafaer 3qrgvor

I 1 1

3 | =1 Y& S BT FEfatEd

2
9
6 2

— N O

3 2

TR0 T i B HifT:

x—-y+2z=1
2y-3z=1
3x-2y+4z=2

1 -1 2|(-2 0 1

T @@ pHEsa (0 2 -39 2 -3

3 -2 4 6 1 -2
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29412 0-2+2 143-4] [1 0 0

—| 0+18-18 0+4-3 0-646/ =0 1 0

—6-18+424 0—4+4 3+6-8| |0 0 1
Sk 11 27 2.0 1
0 2 3] =|9 2 3
32 4 6 1 2

e fRu U gt frehm *i ree & w9 fEfafed w9 ° foran <1 g @

1 -1 27[x1 N1
0 2 3||y|=|1
3 2 4|lz] |2
1 -1 27'T1 20 171
a1 V| = 0 2 =3 1= 9 2 3
z] |3 2 4] |2 6 1 2|12
[—24+0+2 0
_|9+2-6|=|5
| 6+1-4 3
I: x=0,y=53R z=3

STEATT 4 UT fafaer gyracit

X sin® cosO

1. fog =i fF Orfore |-sin® —x 1 |,0d w47 B

cos® 1 X
cosa cosP cosasinf  —sino

2. —sinf3 cosP 0 | =1 9F I il
sina cosf  sinasinf  cosa
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31 1 1 2 2
3. Ak Ai=| 15 6 S|RB=| 1 3 0|2 WAB) 5o 30 i
5 2 2 0 2 1
1 21
4. AR AT A=| 2 3 1|® @ gya wifse fw
1 1 5
(@) ladj Al = adj (A™) (i) (A=A
X y x+y
5. |y x+y x| 9A @ &S
x+y X y
1 x y
6. |1 x+y y |1 UM FE i)
1 x x+y
7. TrAfafea giieo e #t ga sifgg
X 'y z
i_é+§:1
Xy z
6,9 20_,
Xy z

frafafad 9ol 8 ¥ 9 ® W&l 3T &1 g1 it

x 0 0
8. AR x,y,z AN drdioh Feard & at g8 A=|0 y 0| &1 gwhd 2:
0 0 z
0 0
Ay [0 y! B) xyz| 0 y' 0
o o 7! 0 0 7!
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| x 00 1 00
1
(C)X—OyO (D) —|0 1 0
Ylo o Vo 01
1 sin@ 1
9. 9fg A=|-sin® 1 sin®| FET0<O<2ma d:
-1 —sin0 1
(A) det(A)=0 (B) det(A) € (2, =)
(C) det(A) e (2,4) (D) det(A) € [2, 4].
qrIST

& R A=[a, ],y * GRS |a11|1x1=a11a”—‘ HURECIES o]

a a

o g A= 1 7| w1 AR
ay Ay

|9 9y
|A|— 4y ay =a, a,—a, azﬁ? g o s %I

a b ¢

& . A=|a, b, c, | WROE HHE (R = T w0 §) Ffefiad
a; by ¢

®Y g e S 2

aq b g

b, ¢ a & a, b,

+ ¢

|A|=a2 b, c,|=q

by ¢ a; G a; by

a; by ¢
® (x,y) (, y) X (x,,y,) T Al e w1 aewa FEfafed €9 50
e <t %:

| n o 1
A=—|x 1
5 | Y2

Xy 1
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fiu T ST A %GR % TH S, F1 TR, i off U iR
meﬂm@mwﬁﬁm%aﬁ?s’@Mmmﬁwm%l

a, % WAij_(—l)t+fM§1Trfi’mam%|
A TR &1 UM |A|=a, A, +a,A,+a,A, T IR W TH @

Wﬂ&Wﬁ?ﬁ?stesusu&WwaﬁWWm
ST 2

Ifz T dfem (A w9) o el IR o SHd ufe (A W) o He@el
1 O HY G W AR AN I B § SR

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

11" 721 127722

ay G g3 A Ay Ay
A AR A=|ay @y G| WG adj A=| A, A, Ay, | E
a3 43 dsg Ay Ay Ay

2, sl a, HW@Aij%I

® A(adjA) = (adj A) A= |A|L ST A, nHife &1 o T8 2
¢ AR FE T TR FU: FAFANA AT FShAUTE hEe ¢ A |A| =

= [A] #0

I AB=BA=1, &l B o 38 & dd A% ofohd B &Rl © 31K
A'=BIq B = AR @l (A=A

et ot oTege A 1 qohd ® 3K 3R haet K A Fohavid T

¢ A =L (adjA)

A

¢ AR ax+b y+c z=d

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

I 29 G 1 AX =B &9 § for@n s gl

a b ¢ X d,
el A=|a, b, ¢, |,X=|y 3R B= d,
a, by ¢ z d,
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& U AX = B &1 SAfEdE 8 X = A B gW fa@ s © sl |Al#0

. wa%mﬁwwﬁmawmmaq@mm%ﬁmwwmﬁﬁa%am
&l 2l

¢ TR THIRWT AX =B # TH o 8 A o fau
() o |A|=0, 71 sifsdia va @1 sifec 2
Gi) T |A|= 03 (adj A) B £ 0, @ fFeht 21 #1 stfeae 21 21

(i) o |Al= 038R (adjA)B =0, @ FFM@ @@ o 6™ Bl 2

Tt gyl

T A€ R Bl HT FAN ik hw gk GHIHWN w1 =6 URE 5
TUTieRt i &A1 =T fafy 3 arqe § foaas &t weme fafy =t @
T T Sl 1 | DS h AR HH b WRIU § Gl i Sfed oFereen
% S off| safaT ue wrfurs F SRelientor | Wl A ekl o s W foem
IO & | < 9o foaureRl ®§ € (‘Mikami, China, pp 30, 93).

TR YArest o He™ Su vy Seki Kowa W 1683 # fafad qwe
'Kai Fukudai no Ho' & Fd 2l © foh 3= ARG IR ek JHR 1 719 o1l W
3= 39 fafy =1 wam Shae < FHiwn ¥ T fdn & foeas | fan wg g
e iR o B TG I | gHeR Wl WA & fRar el T, Hayashi,

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

Vendermonde Tee! =fet & fSiH AR &l Tas Held &1 @ ° TgdHT
3¢ fafuad 5okt SFaveh (Geemae) el ST Gehdl €1 Laplace (1772) 3 GRfUmeR]
%l Tk qLh SUHRIUIh] o ®9 H e hich TR0 i oamqe fafy 311 1773 H
Lagrange ¥ S o dIER S o HRMUhI ! =7aed foman IR ARMUehT o &l o
safafer 37T 1= oft wam fRan 1801 ® Gauss o 9@ o fagidl o arfores
1 T R

3Tl He™ ANEM <7 a1 Jacques - Philippe - Marie Binet, (1812) & fS=81H
m-T 3R p-dferE o I Al o [UMTE ¥ Gefud T 1 Seord fhar S
fagi feafd m=n o OFEA T § S€ W 2
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34 T Cauchy (1812) 7 +ft 36t fawg-a%g ™ 3y Tqd fopul 3=H A1
o ARG ARV I &1 YA fhall 3= Binet ¥ 31f¥sh A & arclt
A% JHT 1 I9fd I

31 fogial W 7eMa" IrREE ot Carl Gustav Jacob Jacobi 9| 39k 9T
GRIUTe ¥R ol SifqH Tlehfad ar< gel

J

> —
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