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CFI'ITﬁJW (Determinants))

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

4.1 9{&55[ (Introduction)
sl 12 |, g0 ey 3IR Mgl o Sferior o faua
o ez fran €1 g S SRl o R Wi
el & 9 H o N oft i 1 39 3TER faw
HrfteRton o e

ax+b y=c,

a,x+b,y=c,

&
Py
f

(3 Q) memmmmn

a, b, )\y c, : e
T THIRN o TR 1 SAfgdid s € Sreren T, sk PS. Laplace
a, b, —a,b, T W TG T S B (FRO Fw (1749-1827)

afs Db oa y b a b %0, @ A wE % e W T st @ 2) T8

a, O,

&M a, b, —a,b, N THETH & fE@ F ofsda a1 9@ w2, T AR

A:[a1 bl}@ﬂﬁf%%ﬁ?g@AaﬂwﬁJm‘ﬂTdetAW 21 ARfureR] o

a b

gSfifafi, o, srefere, wmises fomm gents § fagga ergwm )

39 ™ H, TH had ardideh idfedl o 3 hife deh oh ARl R fa=mr &
79 31 | AR o T o, SUURie, Ge-@ve iR IS %1 &9%d 9 S
H GRIUTRT T STYAN, Tk o STeT8 o He@es 3R k™, Ias riiehior & et
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T HIA SR ST SR Tk IR o FckH 1 TANT HT I 1 dIF Wl ok
Faw TN % A HT AT K|

4.2 ARfuTR (Determinant)
%ﬂnﬁﬁ%Waﬁquaﬂﬁ@W(quﬁw)gr{mﬁfa'cran—{r
o € 5 ot aege 1 ORI Fed ¥1 38 UF Ho i W Gl S Tkl € S
T I8 i Th Afgdld e (Irafas a1 Afy) ¥ Fafa S ¢

Ife M et el 1 e ©, k 9l gemnsti (ardfees a1 9iws) 1 qyeed ©
AR £: M oK, f(A) =k, o g TR & &l Ae M 3R ke Kdd f(A), A
Grfores el 21 38 |Al T det (A) A o g1 ot Tl feran S 21

a b

zr%A:L d},aﬁA%WﬁMh‘
feaoft

() 3Te Ah foru, Al A GRS 9ed B
(i) oherct o Rl & WRMU e 2

4.2.1 TF FHIE & g HT GRIUTE (Determinant of a matrix of order one)
AT Teh IS HT AMHEA = [q | & @ A TR hl ¢ SRR IR oo st 21

4.2.2 fgdtg wife & 3T ohl GRTUTE (Determinant of a matrix of order two)

a b
. d‘=det(A)§RT foran S B

a a
L 2x2ﬁﬁwaﬂ8{gA={“ lz}%l
ay dyp
Al Ak TRIUTR 1 39 YRR 9 wRefad feman 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=38
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X x+1
SARIT 2 | T HME T it
X x+1
B 1 4 | =@ -G+Dx-1D) =x¢--D=xr-x+1=1

4.2.3 3 x 3 WFife & Mg HT GRIUTE (Determinant of a matrix of order 3 x 3)
Tt hife oF T8 oF URIUIek i fgdia hife oh ARIURI § e hien A fohal Sl
21 € Tk GO 1 Tk Ui (I Tk &H) o AT T FHEal 8| gard it
% GRfo B B: TER W TERG fE S € A dfeE (R, R, T R) W H TEE
o HT SR A W9 (C, C, T C,) H ¥ YT o TG ST MY JEROT FHE RO
[ & S o Frefafed ffm@l § s fmn w2

il Ao A=[q,,,, % SROE W FER FW@ €

a;; 4p 4z

Tﬂ%sf [Al=|ay, ayp axn
a3 U3 A3
wom e (R,) o TIfE9T qERoT

a; ap; 4
[Al=|ay ay ay
a3 dxn O
TUT 1 R, WES AT a,, Bl (~1)1+ D [(<]) T TITY SiR ARfoe 1Al T e
Hfer (R,) 92 Tl &9 (C,) o &l &l g2 © Wisl fgedid shife o wrfores 9 om
WW all,RlﬁTCIﬁﬁﬂﬁ%

Gy, dog

3121%[ SO it Gy, Ay
wOT 2 FfF a, R, T C,H fom € s R, & g T a, F (-1)1+2
[(~1)@* T S TRfoes | AT Teel URR (R,) 9 TER &9 (C,) i ge | I
fedta s\ & Grfors @ oM FISC

a,; Ay

?ﬂﬁﬁﬂ (_l)Hzalz a3 As3
Ul 3 @ a,, R, C, ¥ feom ¥ @A R, % @ s@Ea wO(-1)'+1
[(~1)@ T 7] ST Rk | A | Teel 9fR (R,) o TR &9 (C,) T B | T
5T Fife & wRAE § T FRTC
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ay Ay

a3 O3

0T 4 379 AT URIUTR S72fq | Ao =ik ol ST =0T 1,2 & 3 | < ol
TSl 1AM Heh feafay tefq

3:[% (1) +3 a,

Ay Ay 142 Gy Ay
detA=I1Al=(-1)'"*"a + (D7 ap
D 1 Qi3 a3 433
a a
1+3 21 A»
+ (=D " aps
a4z
a IAl'= a, (azz Ay — 43 ay) — 4y, (a21 Ay — Ay a23)
ta, (a21 a;, — dy 4y,
=all a22 a33 - all a32 a23 - alZ a21 a33 + alZ a3l a23 + a13 a21 a32
T Gy Ay Ay .. (1)
| oot | &0 =r = 1 T e v
fgeitar ufem (R,) o 3Tfa9T wewor
ay G O3
[Al=(ay Gy ay
az; dyp U3
R,% R T FH R, T I e T
ap a3 a;; ap
IAl= (-1)*""a,, + (D> ay,
s, ds3 a;; ds
a, a
2+3 n
+(=1) ays
as  dx

=- 4y (alz a3 — Ay, a13) tay, (au 33 — Ay a13)
— Ay (au az, — as ap,
TAT=- Ay Gy Ay + Gy Ay A3+ Ay, Ay Gy — Gy, Ay Ay — Ayy Gy Ay,
tay,a, a,
=) Ay Ay — 0 Gyy Ay, — A, 4,y Ay + 4, Ay Ay + 4 4y dy,
TGy 3 Ay .. 2)



g WH (C)) o SITE9r qERor
ay G a3
[Al= |Gy ay Ay
a3 43 dy

C,, % IHRY TR H R & Wt el 7

a a a a
141|920 Ao 241 |[%2 i3
A= ay, -D + a,, (=D
Qs dss asz  ds
a a
341 (%12 A3
+ a3 (=D
Ay, Ay

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

|A I = all a22 a33 - all a23 a32 - 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 B o | Al O G9H 21 F8 TSI oh AW o oy Big

feon w0 2 foF 4 7% wenfom #X 6 IAIF R, C, 3R C, % 3T w&r (1), (2)
SR (3) ¥ I gRomm & wEA 8

37d: Teh IR i e off ofed a1 w9 o SIS JoR0T i W qHE 01 9
Bl 2

feuguit

(i) AT T WA HE h TAU 0 IR 1 39 e 91 W o ST T S
s =i 1w stfenan i 2l

(i) TROTHT T TEOT HId FHA (=1)1*/ W O ¥ o &M |V, TH (i +/)h 99 A1
faom g9 o SER +1 A -1 ¥ o1 H Fhd 2

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

A=2B.T&HgIAI=0-8=-83RIBI=0-2=-27%I
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IR HIFTT T [Al=4(—2)=22IBIATIAl=2"IBI, &l n=2, a1 el A
9 B®! &I 2
= &9 W, A A= kB, 5el A9 B ol eegel &t ®ife n €, 99 | Al=k" | B |, &l
n=1,23%l

1 2 4

FETET0T 39N A= -1 3 O &1 5H T sifaq
4 1 0

T o AT R W W § 7 wfafedr g € sefae i W () % s
YOO i W EH U el ¢ 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

FEET0T 4 A=|-sino. 0 sin B | T AM @ wHifsT)
coso —sin P 0

T R, % ST TH0 3 W W g w €
0 sin 3
—sin B -

Az O —sin o0 sin B —sin o 0

cos o 0

cosa —sin P

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

=sinocsin[_’>cos o —cos o sin asin B =0

msaﬁ—;g ¥ ‘?ﬁxawﬁsnﬂﬁml
3

o 50| \ d

SRIGY 3-x2=3-8

SRIGY X =8

31 x= 1242
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| woaraett 4.1 |
Y9 1 W 2 T H TR0 &1 A 19 Hifsg
2 4
L | s
cos® —sin0 X -x+1 ox—1
2. _ (i1)
sin® cos© x+1 x+1
1 2
3. afe A= 4 o . fe@Ee 12A1=4 1A
1 0 1
4. e A=|0 1 2|5, o fG@su I3A1=271A]
0 0 4

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

3 -1 -2 3 -4 5 0 1 2
0 0 -1 Gy |11 =2 Gi)y [-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|, @ dIAl A ®HifST

54 9
7.xéamamaﬁﬁq2rﬁ:

|2 4] x4 23 | x 3

D5 1176 «x @ 1y 572 5
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x 2 6 2
8. g 18 x‘: 18 6‘ Bl x SR %:
(A) 6 (B) £6 C) -6 (D) 0

4.3 ﬁﬂ\_ﬂ <hl Q’:l‘qﬁf (Area of a Triangle)
T fuselt wensti o e € fr s foreer shdfeg (¥ (X, y,) T(X,, ¥,),

g a IUHT IR Al %[xl(yz—y3)+x2 -y) +x, (y,-y,)] SR = foran S
21 319 TH SF HI ORIV o €9 § U YR o S gl 7

xooy 1
x, oy 1
xoy 1

. (1)

fewuit

(i) Fifh &Fe T ¥FIH TR Bl © Ui &1 T<d (1) | TRfors o1 fRde
U o B

(i) =% e o 81 df 7o o fory WRftTeR o1 e SR SROTcHe Sl Wil o
TN it

(i) o T@ foged ° 9= s 1 Awa = grm

SETETUT 6 Ueh IS o1 &hel A hiferg frmen 3id (3, 8), (- 4, 2) 3R (5, 1) B
7 IS @1 ewa:

AW

8
2
1

O e Sy ey

= %[3(2—1)—8(—4—5)+1(—4—10):|

D | =
W

1 61
=7 (3+72_14)_7

SETET0T 7 WRIUTERT 1 WA ek A(1, 3) 3R B (0, 0) i g el T@r &1 FHieho

M HIST 3R k1 7 6 *HifST 4f€ T 55 D(k, 0) 39 ¥R & f A ABD &1

&hel 3 1 ZhTE B
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&1 W el AB W &iE foig P(x, y) @ @ A ABP I &5%et = 0 (F#1?)

10 0 1
TgfaT 51 3 1=0
x y 1
1
Y I E(y—3x)=02ﬂy=3x

S srefiee Y@ AB 1 GHiR B
g A ABD &1 &5ithet 3 i gehld feem © or:

1 31
0 01
k

—+3 8 U © _—;k=i3,i.e.,k= 2
0 1

1
2

1. frefafas v § fRu T v fage ot Bsl @ Sawe T iR
@ (1,0),(6,0),(4,3) i) (2,7),(,1),(10,8)
@) (=2,-3),(3,2),(-1,-8)

2. <uE R A (@ b+ ), B (b, ¢+ a) 3R C(c,a+b) T@ =

3. Y% W kW UA A6 SIS A st w1 &5 4 ot 3R @ el vifag
frefafed 2

1) (k,0),(4,0),(0,2) (i) (=2,0),(0,4), (0, k)
4. (i) SRR T YA HTeh (1, 2) 3R (3, 6) 1 THe arelt @ w1 g A
ifsra)
(i) ERIUTeRT T TFIT HTeh (3, 1) 3R (9, 3) i T orefl 1@ a1 T A
ifsra)
5. =g 3fid (2, -6), (5, 4) IR (k, 4) I S 1 GBS 35 o 3R B Ak I
HFI%:

(A) 12 (B) -2 (€) —12, 2 (D) 12,2
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4.4 STERTUTR 37T @g§@s (Minor and Co-factor)

TH STe3% W B9 SUHRMUTRI IR Te@el 1 JaRT Hiich HRIUTRI oF TER0T o1 forqga &9
feran HE|

TR 1 AR % TR o, F1 SUARI Th SR § S i o dfe oR o e

fsres e a, feorg %, aﬁwﬁ@wﬁm%maﬂaa % ITERIE H M, % g
= H B

ot n(n>2) % o ARV o 3{a9e H1 STHRE 1 — | % 1 SRV B 2

12 3
456
789
T w6 Y W TE gaE W § feem 21 sefae s ST = M,
frafafed 7R ¥ 9w e 2

IETEI0T 8 TR A = T 39Td 6 1 STEARITE JA hifed|

12
M23=‘7 g =8-14=-6(AW R, 3RC, &M T
TR 2 TR SR a, 1 WeEE o A N FIR FW €, Sl

A, = (1M,
o SR RN #3d € el a, F STEROE M, €

WI%TUT9WFUF>FE gz‘aEHWﬂWﬁQSWHWWWI

T P a, F ST M, &l
Rl a, =1, 38@TC M, = a, H ITER0H =
M,, = 374 q, , 1 STHARIUE =4
M,, = 39Fd g, 1 STEAR[UTR = —
M,, = 39Fd a,, 1 STHRUE =
A, F1 HE@E A, 7| TH(Q
A, =D M, = (-1 (3)=3
A,=ED" M, =1 (4)=-
A, =1 My, = (=17 (=2)=2
A, =12 M, =D () =1
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ay 4 a4

SEETUT 10 A= |4y Gy Gy % S a, T a, O ITEROE SR HeEE

a3 4z sy

M@ DI
ol SYENIU 3N WeEs i TR g 89 U o
& Ay Ay
a“aﬂ = M11 = =4y, i3 Gy Ay,
a a
32 33
a, %l Heds = Au = (D™ M11 = Ay A3z — Ayy A3y
& ap, a4
a,, ol = le = =4, dy —d;zag
Qs Az
a,, %l Heds = A21 = (_1)2+l le =(-D (alz Ay — Ay a32) =-a,autagag
femuit 32X 21 § WRMTE A T R, % HUE TEOT I W EH UMW § fE
Uy o3 dyr Gy %1 9n
_ 1+1 142 143
A= (D" a, Ay, Qy + (=D a, a;, as + (=D Ay laz  axp

=a“A“+a12A12+a13A13,T¥|%5f aij?ﬂ ggus A,.j%I
=R, % 3faFdl 3R I A Hewel & UHEA 1 Al
T THER AF R, R, C,, C, 3T C, % 3T 5 THO1 31 YR ¥ &
Ia: "R A, foret dfem (1 w9) o ereedl SR S9eh Wd HeEel & UH%hd
=1 A 2
| e foorott | aft v Wi (a1 W) % sTeal o ufed (A W) % TeEe

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

iy A3 a, a a, a
1 43 11 Y2
A=a“ (=)t g g +a, (1) +a, (=13
2. a3 A3 a3 G
a, 4 43

=4 4, a3 =0(3|zﬁﬁ|’7R13ﬁTR2W%)

a3 43 4z
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3 TN B 37 Gfeal S &9l oh fou 9T Y Hehd B

2 -3 5
FETETOT 11 GRfore |6 0 4| o 3raEl o STARfUIe 3R HeEE Fd T 3R
1 5 -7
A FIT & a, A, +a,A,+a,A,=0%]
. 0 4
FAW M, = |5 o =0-20=-20; T A = (-D™(-20) =20
6 4
M, =, _| =—42-4=—46,T0MTA = (-1)"? (- 46) = 46
6 0
M, =1 5 =30-0=30; @ A, =(-1)"*(30) = 30

35
M, =|s _o/=21-25=—4; TEEUA, = (1> (-4 =4

25
M, =|; 4| =-14-5=-19; WA, = (-1*?(-19) =-19
2 -3

M, =, 5|=10+3=13 s6faw A, =(1)**(13)=-13

35
M, = 4 =-12-0=-12; WA, = (1) (-12) = -12

2 5
M, = | 4‘ =8-30=-22; @ A = (-1)*?(-22) =22

32

2 -3
3?'( M33= ‘6 0‘ =0+ 18 =18; QHE_,-]'Q A33=(_1)3+3(18)= 18
o a,= 2, a,=-3,a,=5 TMA, =-12,A =22, A, =18 %I
; ’ all A3l + a12 A32 + a13 A33
=2(=12)+(3)(22) +5(18) =—24-66+90=0



ARfUTR 91

frafafaa arforent o ete9al o STERMS td "ews fafam)
L a 2 -4 _la ¢
) 0 3 (ii) > g
00 1 4
2. )10 10 Gy 3 5 -1
0 0 1 2
5 3 8
3. 3ad dfe o s1aFel o HeEel 1 WM weh A=(2 0 1| 1 9H F@ FifSQ
1 23
1 x yz
4. R =T % el & weEe e A=|l Y P % am w wih
1 z xy

ay 4 4
5. A A= |ay ay ay ﬁtaijww?AuﬁaﬁAaﬂnﬁﬁtr%rF@amﬁ
a3 Q3 A4z

= foRaT S
(A) all A3l+ alZ A32 + a13 A33 (B) all A11+ alZ A21 + a13 A3l
(C) a21 A11+ a22 A12 + a23 A13 (D) all A11+ aZl A21 + a3l A3l

4.5 3R F HEESS R k" (Adjoint and Inverse of a Matrix)

fUset 1o o BUH U STI8 o oIk o1 S1Ae TRl B1 9 oTfses W €9 Tk
38 o FohH oh ARG o A 3@l ol off e &3l

A T & o fIT 98C B9 UH ST 1 He@es IR il

4.5.1 3Tgg Al e EEC AT | (Adjoint of a matrix)

AT 3T M PR A=[q,] F TeGES, A [A,]F IR 6 w9 H 9RwfE €,
Sl A, S a, F1 TGS €| APF AT WeT@SH Fl adj AT G TR F €
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Hﬁ?ﬁﬁrﬂl A=|ay, Gy ay %|

All Al2 Al3 All A21 A31
T adjA=|A, A, A,|EUREd=|A, A, A, | @z
A3l A32 A33 A13 A23 A33

ISR 12 WAz[? ﬂwmﬁmﬁﬁm

TABH A B R A, =4,A,=-1,A, =-3,A,=2

[A“ AZI} [4 —3}
3d: adj A = =
J A, A, -1 2
a, a .
ﬁmﬁzxzﬁﬁéﬁaﬁaﬂsﬁA{G“ alz}aﬂﬂ%@?ﬁ[ade,a“Eﬂ'{ansﬁW
21 22

T T a,, 3R o, % Fog afafda w2 3 & «ff 9 foman s v @ S A gt
™ 2

a, —a,
s g‘g i -a, a,

fog ==fere TER FEfeTT

79 fa syufa o Fefafed o9 e @ B

U 1 A AHE p i F TR T A, Aadj A) = (adj A) A = |A]L, ST&T 1, n Fife
1 TG AT B
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HAYA: A AlfSu
ay ap 4 A Ay Ay
A=1[ay ay ay ,% 9 adjA=| A, Ay Ay
Ay Ay Ay

Fifer U ufed a1 WA o STIFEl T GId Ge@S! T UM HT I |A|Sh THM Sl
? 3 I e 2

as; 4z di

Al 0 o 100

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

T YR, 79 < Ghd € T (adj A)A=1Al1

o A (adj A) = (adj A) A = | Al 1 FeTfad 2

TR 4 Tk o A A FSHAUIE (singular) FEE ® A% [A] =02

I & fAu e A=[i ;}WWW%IW:AW%I

UfRaTET 5T o AT A kAU (non-singular) e 2 |A| #0

o AT A = [; Jaan |_‘ 2‘=4_6=_2¢o%|

3 A FHEU B

&0 frefafaa woa fam soufa & ffde s © 2

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

YU 3 SRl o [UHEA HT RIS 37k HHAI: ARMTR] o UHEA o THM Bl
€ 19 |AB| = |A| |B|, 5@ Aden B wAH Hife % o e 2

Al 0 0
ﬁWWW%%(danA)A:M“:{O Al 0
0 0 |A
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Al TR TR T TR oF T,

Al 0 0
(adj )A| = [0 [A] 0
0 0 A
1 00
a7 adj Al 1Al = |A[]0 10 ()
00 1
e \(adj A) 1A = |A" (1)
et (adj A)l = |Af

2T T Y, AfE n Hife F1 TH a1 NS AT @ ladjAl = Al g

U 4 Tk o STHEA T IR 1 A T, AR IR et I A FhAE SR T
Suaf AF AT n e 1 A e A € 3R 1 Fife T dGHE T 1 2
Td n HIfE o TH 7 AHE B 1 3 39 YR 7 dfch AB = BA =1
FFTAB =1 T |ABI=IIl & IAIIBI=1 (Hif® [I1=1,IABI=IAlIBI)

T WIS Bl € IAl#0. 3d: A SJehH 2l

faetiod: 7 T A Sgenavia 1 a9 |A1#0

CC ] A (adj A) = (adj A) A = |A|T (T9T 1)
—adjA |=| —adj A |A =1
a A(IAIa] j(m” j
. I
R AB=BA =L Wl B = ~adjiA
~ |
37d: ASh Ik 1 SIfie ® 3N Al = madJA
1 3 3
SarETor 13 AR A= |1 4 3| T @ " FINT AL adj A= |A]L 13T A
1 3 4

M SifTa)



TABN U T fF A =1(16-9)-34-3)+3(3-4)=1%0
s A, =7, A,=-1,A =—1,A, =-3,A =1,A_ =0,A, =-3,A_ =0,A =1

BRI

3R

mmmzr&A:[l

Al=—

3 1
,B=
—4} [—1

W%ﬂmﬁ%’ﬁAB:[z 3“1

2

adj A =

A.(adj A)

1 —4]|-1

33

7 -3 -3
-1 1 0
-1 0 1
1 3 3|7 -3 -3
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

-2
3 ]Fﬁ Htd HIST 7 (AB)' =B A'®]

s

=iife |AB| = 1120, (AB)"! &1 3ife © i 38 frfafad ver @ o5 fvan

ST B
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AB)' = —— adj(AB)=—| T | = 1[14 5}
1= ——.a =—— =
(AR = Tap[ " 1| =5 —1] 1[s 1

SR Al =-11209 |B| = 1#0. THTA 3R B~ IHf *1 i & iR o
frefafad 1 = foFan ST whar 2

o114 3], [3 2
Al=—— B =
-1 2 11

1[3 2[4 -3 1[-14 =57 114 5
Bl B'A'=—— __1 _1

11 1|l-1 2 1| =5 -1 11]5 1
31 (AB)' = B! A @

2 3
I 15 WW%WA:L Z}WWAZ—4A+I=O,G|%TI

2 x 2 HIfE HT TH THTF e € X 0, 2x2 FHIfE H Tk I AT &1 STHI
TerEdl | A 9 it

ot ¥ ST ¥ 5 A=A A= [2 3}[2 3H7 12}

1 201 2| |4 7
- A2—4A+I=[7 12}_[8 12}[1 o}:[o 0}0
4 7 4 8 0 1 0 0
3 A2—4A+1=0
gafee AA-4A=-1
A AAAN-4AA =—TA' GEH ARA'H IW TH R FifHk Al#£0)
el AAA") -4l =- A"
el Al—4I=— A"

40] 23] [2 -3
-1 _ — =
gl At=4-A =10 4171 21T 1o o
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T 1 3R 2 W Uk TIE k1 He@es (adjoint) FMG HIfeTT

1 -1 2
1. [1 2} 2.12 35
3 4 2 0 1
T 3 3R 4 W T FINC fF A (adj A) = (adj A) A= |A]. 17
1 -1 2
2 3
3. [ } 4. |3 0 2
—4 -6 1 0 3

Wsﬁllﬁﬁqwmaﬂ;ﬁféoﬂm&l (fSep1 e1faea =1) I shifsal

) ) 1 2 3

2 =2 -1 5 0 2 4
5004 3 6. | 5 » 7.

L L 0 0 5

_1 0 0 _2 1 3 _1 -1 2
g. |33 0 9. |4 10 0.0 2 -3

_5 2 -1 _—7 2 1 _3 2 4

1 0 0
11. |0 coso sino
|0 sinat —cosa

1

[\®)

. 2|1°<A=B ﬂaﬁw:[j i}%aﬁwﬁaﬁﬁqﬁmm—l:&lk%

301
13. aﬁA:{_l 2} T TR B A2 5A+71=0 T THH! T ¥ A T i)
3 2 .
14. WA:L l}émaaﬁ?bwﬂ@ﬁaﬁaﬂmmﬁﬁ

A2+ aA + bl =0 T
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I 1 1

15. WA{l 2 3| % fau wfzy A= 6A2+5A+111=0 I

2 -1 3

TS TR 9 AL FE Swifsa

2 -1 1
16. W&’A:{—l 2 —1|, @ genfud $ifT 5 A~ 6A2+ 9A -4l =0 & au

1 -1 2

TI&] e WA A it
17. aRA, 3 x3®ifec &1 o e ® @ ladj Al F1 94 T:

(A) 1Al (B) 1A ©) 1AP (D) 31Al
18. ARAFINE S 1 FwHIT 38 © a1 det (A!) SER:

1
B) et (A)

(A) det (A) O 1 D) 0

4.6 AUl BiIT 34135@‘ * ai@ﬂﬁ'ﬂ ( Applications of Determinants and

Matrices)

TH TS W BH T A A ST RE o ek et feh o g 3R s
GHRTON o IRt ) Grddr Y Sig W AR IR Segel & STganT 1 9l S
i TR R Ha wee € AfE 38 gl (TH A1 ) 1 S g )
3T TR fe T Fea € I oo fRet ot ga @1 sifide &1 & 2

| fowrit | 2g s § & sifid ot & W fehE ae it @

4.6.1 TIE F kT GIRT IRask THiRTo & 6T T 6T (Solution of a system
of linear equations using inverse of a matrix)

e 7Y g THIH0N o Fahm i STeqg GHiw o & § =9 Hid ¢ 3N T8
o SIchH 1 FANT ik 39 B W &

Trfafaa wHem Herm W fo=m sifve
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ax+by+cz=d,
a,x+b,y+c,z=d,
a,x+b,y+c,z=d,

a b ¢ X d,
wH e A=|a, b 6| X=|y|3RB=|d,

a, by «c z d,

Ta THEH R AX = B o &9 § fEfdiad YR § oF9ad 1 S Gl ¢

a b ¢ |x d,
a b ||y =4,
z d,

ay by ¢
frarfa 1 9k AU Jehauila oTegg ® a0 39 ofchd o i 81 31d: AX =B ¥
&0 I € f

A1 (AX)=A'B (A9 99 U o §H)
o (A'A) X =A"' B (HrE=rd U gr)
R IX=A"B
R X=A"'B

TE e el R MU Tt feh 1 Al g Y s @ it U
e 1 ek AgaTd Bl 1 THieholl o o™ o &l i &1 = fafy arregg fafy
el gl

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 AE ©), d IS 8 el gl & iR gHiepor e
ITETA hedrd
AR (adj A) B = O, 79 f7eh™ Td a1 317a erft s=ifeh e o oFd g gt =
FE o g T A
IEEI0T 16 TrAfafaa adiem e & s Fifsu:
2x+5y=1
3x+2y=7
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T TR TR AX =B o &9 ¥ fora@n s gdl 2, S&l

o oo

&9, |A| =110, 37d: A SHAVTE 3T ? 3oy 38eh ok 1 3ifiie 81 3R
THHT T TG B 2|

12 -5
- - -
ZIEEIEIED A= 1] -3 2}
12 =51
W —_ -1 —_
X=ATB= 11]-3 2}{7}
X 1]-33 3]
i u‘_ﬁ[ 1 } ) [_1_
3q: x=3,y=-1
Sarsvur 17 F=fafad g e
3x-2y+3z=8
2x+y-z=1
dx -3y +2z=4

i e fafy ¥ ga it
ToT G ™ H AX =B % ®9 § e {oRa1 ST Hehdl © S@l

3 2 3 X 8
A=|2 1 -1|,X=|y|sRB=]1
4 -3 2 z 4

B 3@d ® T
Al =32-3)+24+4+3(-6-4=-17207
3q: A SIHAIE €, 3R $heh Fhy &1 i 2

A, =, A, =-8, A, =-10
A21 = -5, Azz =-95 A23 =1
A31 =-1, A32 =9, A33 =1
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X | -17
Ad: =——1|-34|=

Y 17

Z =51

1
2
3
37d: x=1,y=297=3
SETETUT 18 T Hemstt 1 A 6 T AR 79 Hd TEA H 3 W O hioh qHd FE
o Sitg <l 8 11 9t el 81 Teell IR ded i Sied | eH SHd GE 1 g e
BI1 €1 SHeT ST Feau iy iR e fafu @ ged Fm sty
o1 AM oifey veelt, S o el qem wEel x, y 3Rz, 5 fefud @) a9 < W
Il & STER BH W eidT 2
X+y+2z=6
y+3z=11
xX+z=2y

Rl x-2y+z=0
70 o™ FIAX =B & &9 § fora <1 wehar & &l

11 1 x 6
0 1 3|.X=|y aﬁma:{n] 2
1 21 z 0

TET[A|=1(1+6)+0+1(3-1)=9#0 Bl 319 T adj ATT F T

A, =1(1+6)=7, A,=-(0-3)=3, A,=-1
A, =-(1+2)=-3, A, =0 A,=-(-2-1)=3
A, =3-1=2, A,=-(3-0)=-3, A,=(1-0)=1
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7 3 2
@ adiA=|3 0 -3
-1 3 1
| 17 3 2
ESEEEIN A'l=r=adi.(A)=—-3 0 3
A 9
-1 3 1
Fifw X=A"'B
. 7 3 27[6
X=3 30 3|11
-1 3 1]0
x 42-33+0] 9
- yl_Ll]j+o0+0|_L 18| _|2
2| 9 |-6+33+0| 2 |27] |3
Ad x=1,y=2,z=3

frfafed usHi 1 9 6 I <7 TE TR0 AR 1 TG STE ST o 9 | R0l
wHifsre

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
Frfafed 999 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



13.

15.

16.

2
JETETUT 19 3R o s (0 2 3
4

ARfUTH 103

3
3x+2y=35 x—2y—z=§ 2x+y-3z=0
3y-5z=9 X+y+z=2
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
aRA=|3 2 —4| A AIE R A H FEAT woh FreAfafed
1 1 =2
eicauREcacica I icaisi

2x—3y+5z=11

3x+2y—4z=-5

xX+y—-2z=-3

4 kg @, 3 kg € 3R 2 kg =meel &1 e Rs 60 €1 2 kg @, 4 kg 7§ 3R
6 kg =mEet 1 oI Rs 90 Bl 6 kg @S, 2 kg 3R 3 kg =6d &1 Ged
Rs 70 B1 3=ge fafy g yder o1 god ufd kg 3@ *ifem)

fafaer 3qrgyor

I 1 1

3 | =1 W& Fd g Fefarad

2
9
6 2

— N O

3 2

TR T i B il

x—-y+2z=1
2y-3z=1
3x-2y+4z=2

1 -1 2]|]-2 0 1

T @ pEwa (0 2 3|9 2 -3

3 -2 4 6 1 -2
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—2- 9412 0-2+2 1+3-4 1 00
=| 0+18-18 0+4-3 0-6+6|=|0 1 O
—6-18+24 0-4+4 3+6-8 0 0 1
i 11 21 [20 1
0o 2 3 =19 2 3
3 2 4 6 1 2
a1 U T wHieRor fe 1 oege & w9 frefdied w9 o foen s g @
1 -1 27[x] [1
0 2 -3||y|=1
3 2 41|z] |2
1 -1 271 20 171
el yl=l0 2 3| |1|=]9 2 3|]|1
z] |3 2 4] |2 6 1 2
[—2+0+2] [0
- 942-6 |=|5
| 6+1-4 3
37d: x=0,y=53ﬁ'{z=3

e 4 G fafae goaraet

X sin® cosO

1. fog =it f& 9Rfore |-sin®  —x 1 |09 a2l

cos0 1 X

coso cosfP cosasinf}  —sina
2. —sinf} cosf 0 | =1 5F T i)

sina cosf  sinasinf  coso



3 1 1 1 2 2
3. ‘qﬁA—lz 15 6 5 3:ﬁ—{B= 1 3 0 ,é ?ﬁ(AB)?lgm"qHamaﬁml
5 2 2 0 2 1
1 2 1
4. AM WifT A=| 2 3 1| @ @ ¥efya sitse iR
1 1 5
(@) ladj A" = adj (A™) i) (A)'=A
X y  x+y
5. y x+y x | HF JG HifeW)
X+y X y
1 x y
6. |l x+y y | 9H G HifSU)

1 X  Xx+y

:
%
%
%

X y Z
4. 6.5,
X y Z
6,9 20,
X 'y z
frAfafad ool 8 ¥ 9 W W& IW 1 gA1d Hifeu)
x 0 0
8. AR x,y, z YAW dIrdfas ged & @ e A=|0 y 0| 1 Jwhd :
0 0 z
x'0 X' 0
(A) | 0 y! B) xyz| 0 y' 0
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| x 0 0 . 1 0 0
C© —10 ¥y O (D) —|0 1 0
X
Y10 o V0 0 1
1 sin@ 1
9. gff A=|-sin® 1 sin®| FEO<O<2mT dI:
-1 —sin6 1
(A) det(A)=0 (B) det(A) e (2, =)
(C) det(A)e (2,4) (D) det(A) € [2, 4].
RIS

¢ 3gE A=[a;,],,, 1 GRS |a11|1><1:a11€h_ g e < 2

. WAz[a“ a12:| —
a) dxp
% G2
|A|_ a1 4y =4, 4y —dy, azla'7 EGURECIES Il %l
a b ¢
¢ FA: a, bz G émwm(Rlﬁmwﬁ)ﬁmﬁf@a
ay by ¢

a b ¢
a, & a, b,

|A|=a2 b, c|=gq +¢

b a, by
a; G

3
® (x,y) (, y) IR (x,y,) ¥ @ e F1 dwa e w9 50
LRSI %:

. x y 1
A=—|x 1
5 |7 B

X oy 1
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fiu T R A %GR % TH S q, F STEROE, i o o iR
]mWﬂRﬁﬁwwﬁﬁmﬁméaﬁwﬁMfmwmw%

a, 1 TGS A, = (- 1y M, 3R fen < 21
A% FRfO &1 W |Al=a, A, +a,A,+a, AR SR TE AR @

11711 127712 137713

WY & Tl iR ek WA G el o UHE H1 A1 Hieh YT T
ST 21

g uh ufer (AN W) & FaFel IR = qEd Rk (A wWW) & geEel
T U0 T ST q SR AT YA B B SEEA

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

11 21 12 22
ay  4dpp a4

Il A8 A = {021 ay Ay

a31 a32 a33 A13 A23 A33

2, & a, F1 W@ A, B

A (adj A) = (adj A) A = |A| L, 5T A, nHife &1 7t e 2l

I T T R FH: FTHAUN A FHIVT hEe & AR |A| =
A #0

I AB=BA=1 &l BU% o g § 6 Al gohH B &l § iR
A'=B¥ B'=AS3R g@aT (A)! =A
et ot g A 1 kT € A% 3R haw Ak A kv 2l

All A21 A31
, AWEEESS adj A=| A, A,, A, |EM

1
A =—(adjA
|A|( i A)
RIS ax+b y+c z=d
a,x+b,y+c,z=d,
a,x+b,y+c,z=d,

e 37 TN A AX =B % &9 | foran s g% Bl

G X d,
el A=|a, b, ¢, |,X=|y 3R B= d,
dy

(O z
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¢ TR AX = B %1 A5 5@ X = A B 510 e S € Sl |A|20

. Wwwﬁw@mma@m%ﬁ%ﬁ@%mw%%a&m
T&l 2l

¢ 38 GHIRW AX =B H T o1 8 A & fag
() 3z |Alz0,d sfadia &at 1 sifae B
i) A |A|=03 (adjA) B =0, @ et g1 1 atfiaes =&Y 21

(i) g |Al= 03 (adjA)B =0, @ M@ @ a1 FHw Bl 2

Aferiaes gy
MU € W Bl 1 T Hleh o ash FHIHN HI @ AREN 5
TNt ki FEfua & &1 =i+ fafy 7 araa | foetom 1 g fafy &t s
FT | TEEd 1 B| DS 1 HETl HH Uk R0 H GEenst w sfaq sqewen
% S oft| TEfe Tk WRiveR i EXeliehiel o Sl A1 dferial o ser s faem
I HH H <+ gom faaresl § o (‘Mikami, China, pp 30, 93).

Tl STl oh He S Mo Seki Kowa 8N 1683 H fafed gwe
'Kai Fukudai no Ho' ¥ J1d &1 8 foh 3= GRIUMR! IR ek J8R 1 I o1l W
3= 3 faftr &1 g sheet J SEieRton | T i o faeod | fan wy g
fash gHiHT o B A0 HE | gHHT el GAT T AT em T, Hayashi,

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

Vendermonde Tee SAfda & fSeiH ARfUTRT ol Tas %o i a8 § 9=l
3% fafirea st sraus (FEmeh) el S Gehdl €1 Laplace (1772) - GRfUreRt
I 3Hh T SUHRIUTRI o ®9 H ek hieh TR &l A9 fafy 1773 |
Lagrangeﬁiﬂiawaﬂéﬁmﬁwmﬁiwéﬁwéﬁ
Tfafar a1 = ot A foRaml 1801 H Gauss = Hen o fagidl & GRfUTeh!
1 g4 TR

3TTel WM IS 39 a1el Jacques - Philippe - Marie Binet, (1812) & fS=i
m-&4 SR p-dfe o < TRl o [UFTT ¥ Hefid 799 w1 Sooi@ faRa S
fagie feafd m=n o OAEE T § 9€a S 2
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34T T3 Cauchy (1812) 7 ft 3Ht fawa-a%g ™ 3y T&qd fohul 3= 1
% ARG AR I 1 YA fhanl 3= Binet ¥ 31fish U< & drett
TOFRA THT F 3qufd

3 fagidl W HeMad AFEE drel Carl Gustav Jacob Jacobi €1 39 9¥=Td
GRIUTeR ¥eR ol 3ifqH Tlepfd ara g2l

4

> —



