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CFI'ITﬁJW (Determinants))

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

4.1 9{&55[ (Introduction)
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4.2 ARfuTR (Determinant)
%ﬂnﬁﬁ%WaﬁWAqaﬂﬁwq@uaﬁmmqﬁw)gr{mﬁa'cram
o € 5 ot aege 1 ORMUTh Fed §1 38 UF Ho i WE W1 S Tkl € S
T I8 i T Afgdld T (Irafad a1 Afy) ¥ Fafe w2

Ifg Mot el 1 aqeed ©, k9l gemnsti (ardfee a1 9iws) 1 qyeed ©
R £: M oK, f(A) =k, & g IR & S&l Ae M 3R ke Kad f(A), A
grfores wEeld 21 39 |AlAdet (A) A o g1 ot Frefua foran S 2

a b

aﬁA:L d},aﬁA%WﬁMh‘
feauft

() e Ah foru, Al A% R Jed 2
(i) oherct o Rl % WRMU e 2

4.2.1 TSF FHE & 3THE HT WRIUIE (Determinant of a matrix of order one)
AT Teh IS HT MHEA = [q| & @ A AR ol ¢ S SRR IRl fohan st 21

4.2.2 fgdta wife & 3Tqg hl GRIUTe (Determinant of a matrix of order two)

b
‘:det(A)gm foran s 21

a
c d
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L 2x2ﬁﬁwaﬂ3{gA={“ lz}%l
ay dyp
Al Ak TRfUTR 1 39 YR 9w feman S geRdr 2:
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2 4
SEEIOT 1|, 2‘aﬂqﬁamaﬁﬁml

2 4
T || 5| =2 -4(-1)=4+4=38
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X x+1
SAEIT 2 | 1AM T hite)
X x+1
B 1 4 =@ -G+Dx-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)
T hife oF T8 oF ARIUIek i fgdia hife oF ARIURI ¥ e hieh A1 fohal Sl
21 7€ Tk GO 1 Tk Ui (I Tk &9) o A TERU FHEal 8| Jard it
% GRfo B B: TER W TERG fF S € A dfeE (R, R, T R) W H TEE
o HT SR A W9 (C, C, T C,) H ¥ YT o TG T MY JERO A RO
[ & S R Frefafed fefmEl § v fmn mn 2

il Ao A=[q,),,, % SROE W FER FW@ €

a;; ap 4z

T’@Sf [Al=|ay, ayp axn
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wow ufe (R)) o STIfE9T TEL0T
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[Al=|ay ayn ay
4z Ay 4
TUT 1 R, WES AT a,, Bl (~1)1+) [(=]) T TITIY SiR ARfoe 1Al T e
Hfe (R,) 92 Tl &9 (C,) o a&al &l g2 © Wil fgedtd shife o wrfores 9 on
WW all,Rlaﬁ'{Clﬁﬁsﬁlﬁ%

Gy, Ao

31@'1?[ SO it Gy, Ay
wUT 2 FfF a,, R, o C,H fom € g@few R, % T AT a, F (-1)1+2
[(~1)@ T SR TRfoeh | AT Teel U (R,) 9 TER &9 (C,) i geH | I
fgdta 0 & Grfors 9 ToT FISC

) dpy

19Iiq D'ay |,
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ay dp

a; O3y

TTUT 4 39 AT GRS AU | Ao o5 hl ST =101 1, 2 & 3 H 9Isf dAi
TSl 1AM Heh feafEy tefq

3:[% (_1)1 +3 a,

Ay Ay 142 Gy Ay
detA=1Al=(-1)'*'a + (D7 ap
D 1 Qi3 a3 ds3
a a
1+3 21 A»
+ (=D " aps
a4z
Rl IAl'= aj (azz Ay — 43 ay) — 4y, (a21 Ay — Ay a23)
ta, (a21 a;, — a3 4y,
=all a22 a33 - all a32 a23 - alZ a21 a33 + alZ a31 a23 + a13 a21 a32
T4y Ay Ay . (1)
| oot | &0 =m = 1w e W
fgeitar ufem (R,) o STfa9T wowoT
ay G i3
[Al=[ay Gy ay
;. d3p  U3g
R,% TR TR FH R, 7 I« e T
ap a3 a;; ap
A= (-1)**"a,, + (D> ay,
sz, ds3 a; ds
a,  dp

2+3
+(=1) Ay,
as  dx

=- 4y (alz a3 — Ay a13) tay, (au 33 — Ay a13)
= Ay (au az, — as ap,
TAT=- Ay Gy Ay + Gy A3y A3+ Ay, Ay Gy — Gy, Ay Ay — Ayy Gy Ay,
tay,a, a,
=)y Gy Ay — 4 Gy Ay, — A, 4y Ay + 4y, Ay Ay + 4 4y Ay,
T Gy dy Ay .. 2)
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g WH (C)) o SITEer qEor
ay G a3
[Al= |Gy 4y Ay
a3 43 djy

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

a a a a
141 | G20 Ao 241 |[%2 i3
A= ay, -D + a,, =D
Qs dss asz  ds
a a
341 (%12 A3
+ a3 (=D
Qayy Ay

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

|Al=a a,_a,.—a a,a -a, a,a,+a,a,a,+a, a,a

11 %22 %33 11 %23 “32 12 %33 13 %32 12 %23
= Ay A3 Ay,

=4y, Ay Ay — Ay Gy Ayy — Ay, Gy Ay + 4y Ay Gy + 4y5 4y Ay,
—a, a, a, .. 3)

(1), (2) 3R (3) ¥ T2 B o | Al 9F G9F 21 F8 TSI o AW o oy Big
feon w0 2 foF 4 7% wenfom #X &6 A1 R, C, 3R C, % T w&r (1), (2)
AR (3) ¥ e giomE o g9 2l

37d: Teh IR i et off ofed a1 w9 o SIS JoR0 & W qHH 01 9
Bl 2

feuguit

(i) TTUHT T WA B oh TAU &0 IR 1 3 e a1 W9 o TR T S
e 3=t 1w stfenan e 2l

(i) TRTHT T TEOT HId FHA (—1)1*/ W O ¥ o &M |V, TH (i + /) 99 A1
foom g9 o SER +1 A -1 9 o1 H Fhd 2

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

A=2B.THgIAI=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
e &9 W, A A= kB, 5el A9 Bl eegel it ®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 v € sefae i W (C,) & s
YOO i W EH U el ¢ TR

-1 3 1 2
‘0‘ +0

4 1 |41

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

A=4‘

0 sin 00 —cos O
FEET0T 4 A= |-sinot 0 sin B | 1 AF G HifT
coso —sinf 0
T R, % TR O FH W EH Ww wa € R
0 sin 3 —sin o0 sin B —sin o 0
A=0 ) - —cos o .
—sin 3 cos a. 0 cosa —sin P

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

=sinocsin[300s o —cos o sin asin B =0

msaﬁ3 y ‘?ﬁxawﬁsnﬂﬁml
3

o 50| \ d

SRIGY 3-x2=3-8

SRIGY X =8

31 x=122
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| worere®t 4.1 |

YT 1 9 2 T H GRUeRl o1 HH 19 HifsT

2
-5
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4. A

4
-1

cos 0

sin O

A=

A=

—sin O

cos 0

1 2
4 2

S O =
S = O

N

(1)

x+1

},aﬁ&@m|zA|=4|A|

2 -x+1 x-1

B, feEsy 13A1=27 1Al

5. fr=fafeq arfoeRl &1 79 J@ Sifse

@

(iv)

6. IR

[98)

2
0
3

A=

-1 2
0 -1
-5 0
-1 2
2 -1
-5 0
11
21
5 4

3 -4 5
Gy [1 1 =2
2 3 1

2

3,8 @Al A SIS
9

7. x% WM A@ HISQ A
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2
5

1
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2x 4

x Wy s
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x 2
8. 8 x‘ 8 6‘€ﬁ?ﬁxwé
(A) 6 (B) +6 C) -6 (D) 0

4.3 ﬁﬂ\_ﬂ <hl Q’:l‘ch—vf (Area of a Triangle)
T foseh weansti o dian & f Th %I‘ﬁ?f IELCD Q‘ﬁ"sﬁ%lg (¥ (X, y,) T(X,, ¥,),

B A IR TR STk %[xl(yz—y3)+x2 v,y + x, (v,~y,)] R =F fehanr S
21 319 TH SF HI ORIV o €9 § U YR o S gl 7

.. (D)

feauit

() R &t Teh YTeHeh TR eIl € afeiy &1 T (1) W Arfores w1 fder
e o 2

(i) @ &t fEon &1t 7o o folt |RI0Te 1 ST 37 SEuMedsh 1 Al
ERRECAIEI]

(i) o T@ foged ¥ an s 1 Awa = g

SETETUT 6 Ueh IS o1 &(hel A hiferg fSrmen 3id (3, 8), (- 4, 2) 3R (5, 1) B

@ S w1 aewa:

98]

= %[3(2—1)—8(—4—5)+1(—4—10):|

N | =
|
N
— N o0
—

9}

=% (3+72-14) = ol

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

M HIST 3R kT 7 6 *HifST 4f€ T 55 D(k, 0) 39 ¥R & % A ABD &1
&hel 3 1 ZhTE B
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&1 WA efifsly AB W &iE foig P (x, y) @ a9 A ABP I &5%et = 0 (F#1?)

10 0 1
SHfcTT 51 3 11=0
x y 1
1
Y I E(y—3x)=02ﬂy=3x

S s1efiee Y@ AB 1 GHiR B
g A ABD &1 &5(thet 3 i gehrd feom © or:

1 31
%0 0 |=+3 9wz _—;k=i3,i.e.,k=
k01

87

2

|, frefafan Tow & fou o v fgs o s T Sewe 9 Hf

@ (1,0),(6,0), (4, 3) @@ (2,7),(1,1),(10,8)
(i) (=2,-3),(3,2),(-1,-8)

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

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

Frefafed 7
1) (k,0),(4,0),(0,2) () (=2,0),(0,4),(0, k)

4. (i) GRS 1 FEN HTeh (1, 2) 3R (3, 6) 1 THe™ arelt @ w1 g [

ifeTa)

(i) ERIUTRT T TFIT HTeh (3, 1) (9, 3) i T orefl 3@ a1 THiehLr A

ifsra)

5. =g 3fid (2, -6), (5, 4) IR (k, 4) I BYS 1 GBS 35 o 3R B Ak I

HIHF %:
(A) 12 (B) =2 (C) -12,-2 (D) 12,2
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4.4 STERTUTR 37T @E§@s (Minor and Co-factor)

TH STe3% W B SUHRMUTI IR Te@el 1 JaNT Hich URIUTh! oF TER0T o1 forga &9
feran dE|

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

fsree oo a, feorq %, aﬁwﬁ@wﬁm%maﬂaa % ITERIE H M, % 5
= W B

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

123

4 5 6| U 3EFE 6 H ITAREE A I

789

T w6 T W TE ga W § feem 21 sefae s ST = M,
frfafed TR ¥ 9= g 2

IETET0T 8 GRUR A =

12
M, =|, ¢ =8-14=-6(AFR,NC, &M TN
TR 2 TR 3R a, 1 WeEE o A SN IR FW €, Sl

A= CIYIM,
a%mvﬁmﬁﬁaﬂﬁ%‘aﬁaﬁaﬂswﬁwmj%l

1 =2
3?{@'{'01991?&65‘4 J%wﬂwa‘fésswﬁﬁsaﬂm@amaﬁﬁm

F P a, F1 ST M, &l
Rl a, =1, 38T M, = a, H IR0 =
M,, = 376 q, , 1 STHARIUE =4
M,, = 3999 g, 1 STAR[UTR = —
M,, = S99 q,, 1 STHR[UTF =
5, 1 HEE@E A, 7| THlAQ
A, =D M, =(-1)2(3)=3
A,=CD'" M=) @) =-
A, =1 M, = (=17 (=2)=2
A,=C1P" M,=D)*(1)=1
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ay 4 4

SEETUT 10 A= |4y Gy Gy % S a, T a, O ISTEROE SR HEES

a3 4z sy

[ Fifra|
Tol STERIUTH 3R HeEe 1 YRH gN 89 U B

& M ay, Ay
a, ol T g a =4y, Ay Ay Ay,
32 33
W—g _ — (_1)1+1 — _
a, ol - Au - ( 1) M11 =4, iy — Ay dy,
& M a4, a3
a,, ol T T g a =4a,, dy —d;zdg,
32 33

a,, %l Heds = A21 = (_1)2+l le = (=D (a12 Ay = Ay a32) =-a,autagay

femuft 32X 21 § WRTE A T R, % HUE TEOT R W EH UMW § fE

a,, a
a,, a ay; Ay 2t "2

A= (—1)1+l a“ + (_1)1+2a12 + (_1)1+3 a13 as; as

23
asz, ds Qs dsz

=a“A“+a12A12+a13A13,T¥|€f aij_cl'T[ ggus A,.j%I
=R, % fadl 3R I TG Hewel & UHEA 1 A
T THER AF R, R, C,, C, 3T C,F TR 5 THO1 31 YR ¥ &
Ia: "R A, foret dfert (1 w9) o ereedl SR S9eh Wd He@el & UH%hd
1 A 2
| e foorott | aft v Wi (a1 W) & stemal 6 o ufed (AN W) % geEe

¥ TN fRAT ST @ SR A I F1 €1 SR, WM A=a, A, +a,A,
+a,A, T

a, a
2 i3 a, a a, a
_ - P (TR E s (G G2
A= a, =D a a +a, =D +a, =D
2. a3 A3 ay;  ds
a, 4 43

=14 4, a3 =O(WR13ﬁTR2W%)

a3 43 4z
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3 YN B 37 ufeal S &4l oF fou 9T Y Hehd B

2 -3 5
FEETOT 11 GRforR |6 0 4| & 31aEl o STARfuTe 3R UeEe 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
3 5

M, =|s 4 =21-25=—4; TAA, = (1" (-4)=4

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

M,=1; 5 =10+3=13; g@fq A, =(-1)**(13) =-13

-3 5
M, = 0 4 = —12-0=-12; g9 E‘r]‘QAM - (_1)3+1 (-12) =-12

2 5
M, =6 4‘ =8-30=-22¥8IAT A, = (-1)"*(-22) =22

2 -3
3?'( M33 = 6 0 =0+ 18 =18; sH E_rrl'\{ A33 = (=1)**(18) = 18
o a,= 2,a,=-3,a,=5 TAMA, =-12,A =22, A, =18 %

; ' all A3l + a12 A32 + a13 A33
=2 (-12) +(-3) (22) + 5 (18) =24 - 66 + 90 = 0
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frafafaa arforent o te9al o STERS td "ewe 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. 3Hd dfe o staFel o HeEel 1 WM weh A=(2 0 1| 1 9H F@ FHifSQ|
1 23
1 x yz
4. R = % el & weEe % wEm e A=|l Y P am we wih
1 z xy

ay 4 a4
5. A A= |ay ay ay ﬁtaijwwEAuﬁaﬁAaﬂnﬁﬁtr%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 AlZ + a23 A13 (D) all A11+ aZl A21 + a3l A3l

4.5 I F @SS R HchH (Adjoint and Inverse of a Matrix)
st 1o o B4 U STI8 o ok 1 1T TRl B1 39 ST ees W €W Tk
38 o FohH oh ARG o A Il ol off e &3l

A T T o T B BH T AR 1 HeEes URWINd |

4.5.1 37Tgg Al e EEC AT | (Adjoint of a matrix)

AT 3T M PR A=[q,] F TeGES, A [A,]F IR 6 w9 H 9RwME €,
Sl A, S a, F1 TGS €| AP AT WSS Fl adj AT FN TR F €
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TH ST A=|ay ay ay 2l

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

ISEIT 12 WAz[? ﬂwmﬁaﬁﬁm|

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

[A“ AZI} [4 —3}
3q: adj A = =
J A, Ap| |1 2
a a .
W2X2ﬁﬁ$aﬁWA=L“ QIZ}WW@Hade,auaﬁ'{anﬁqw
21 22

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

a,, —da,
adj A = g‘g =_a21 .

fog ==fere TER FEfeTT

7 fa syufa & Fefafes w9 e @ B

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

Fiifeh Tk dferd o1 T o STaFal 1 W TEWE! 1 UM T AN | AlSh THE Bl
T e I Fa

as; 43 di

Al 0 o 100

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

7t YR, 79 < Ghd € T (adj A) A=1Al1

o A (adj A) = (adj A) A = | Al | FeTad 21

TR 4 Tk o A A FHAUIE (singular) HECAE § A [A| =02

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

UfRaTeT 5 T a1 THE A kAU (non-singular) HEard 2 |A| #0

o AT A = [; Jaan |_‘ 2‘=4_6=_2¢o%|

A A FHEU B

&0 frefafaa woa fam Suufa & ffde o © 2

T 2 A AT B IAl UH § Hife oh FGHAUIA ST B af AB 79 BA off 3t
Fife & Fhuvlig T8 B B

YU 3 SRl o UH%A hT TRV 3Tk HHI: ARMTR] o UHEA o THM Bl
€ 19 |AB| = |A| |B|, 5@ Aden B wAH &ife % o e 2

Al 0 0
ﬁWWW%%(danA)A:M“:{O Al 0
0 0 |A
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Al TR TR 1 TR oF T,

Al 0 0
(adj A)A| = |0 |A] ©
0 0 |A
1 00
a7 adj A) 1Al = |Al']0 1 0 ()
00 1
arerfq \(adj A) 1A = |A]’ (1)
a1t l(adj M) = |Af*

TE T G, AfE 0 Hife H1 TH M NS AT @ ladjAl = Al g
U 4 TF o STHEA T IR 1 A €, AR 3R oot I A FhA SR T

Suaf AF AT n e 1 A e A © 3R 2 Fife T d8@HF T 1 2
Td n HIfE & TH ¥ AFE B 1 I 39 YR 7l dfch AB = BA =1
FTAB =1 T |ABI=IIl & IAIIBI=1 (Hif® [I1=1,|ABI=IAlIBI)
T WIS Bl € IAl#0. 37d: A Sehuig 2l

faetiod: A T A Sgenauia 81 @ |A1#0

CC ] A (adj A) = (adj A) A = |A|T (T9T 1)
DI —adjA |=| —adjA |A=I
A(IAIGJ j(m” )
. 1
q0 AB:BA:LTﬂ%’[B:mad]A
- |
37d: ASh Ik 1 Ifie ® 3N Al = madJA
13 3
SarETor 13 AR A= |1 4 3| T @ " FINT AL adj A= |A] 1R A
1 3 4

M SifTa)
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TABA 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

33

7 -3 -3
ERISH adiA=|-1 1 0
-1 0 1
13 3][7 -3 -3
3 AdadiA)=|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
1.0 0 100
=[0 1 0|=() |0 1 Of=]Al.T
0 0 1 00 1
| |7 -3 3] [7 -3 -3
sk A‘lzmﬂd]A_——l 1 0|=[-1 1 0

2 3 1 -2
IETE0T 14 A A= [1 _4} B=[_1 3 ]eﬁwﬁﬁ HIfT T (AB)'=B A%

, 2 31 =21 [-1 5
W“W%ﬁABz[l —4“—1 3}[5 —14}

=iife |AB| = 1120, (AB)"! &1 3ifie & 3R 38 frfafad ver @ o5 fvan
ST B
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AB) = —— adj(AB)=—| T | = 1[14 5}
= .a =— - T
(AB) |AB| J 111 =5 =1 1115 1

SR |A| =-1120F |B| = 1 #0. TWATA 3R B i o1 feqe @ iR 59
frefafed w9 | =9 fFan 1 g 2

Lo1[-4 3], [3 2
Al=—— B =
1 -1 2 11

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

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

2 3
IR 15 WW%WA:L 2}WT=|?€UTA2—4A+I=O,G|%TI

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

7ot 7 ST ¥ 5 A=ALA= [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
By AA-4A=-1
A AAAN-4AA ' =—TA' GEH IRA'H IW TH R FHifHk Al#0)
R AAA") -4l =- A"
el Al—4I=— A"

4 012 3] [2 =3
-1 — —_ —_ =
KL At=dl-A=1g 41711 2| T |21 2
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T 1 3R 2 W Yk e 1 He@es (adjoint) FG HIfeT

1 -1 2
1. [1 2} 2.12 35
3 4 2 0 1
T 3 R 4 W T FINC fF A (adj A) = (adj A) A= |A]. 17
1 -1 2
. {2 3} L 130 2
N .
1 0 3
39 5 W 11 H fRu U y@w el & Fory (e sifaa @) 3 wifs)
) ) 1 2 3
2 22 -1 5 o )b 4
504 3 6. | 3 7.
L L 0 0 5
1.0 0 (2 1 3 -1 2
g. |33 0 9. |4 10 10.]0 2 -3
5 2 -1 -7 2 1 4
10 0
11. |0 coso sino
10 sin0.  —coso

37 6 8
12. aﬁ;A:L 5}@13:{7 J%aﬁwﬁaﬁﬁq%mm—l:&lk%

301
13. aﬁ;A:{_l 2} T TR B A2 5A+71=0 T THH! T ¥ A 91T i)
32 .
14. WA:L l}émaaﬁ?b@ﬂ@ﬁaﬁaﬂmmﬁﬁ

A’ +aA + bl =0 Bl
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11 1
15. WA{l 2 3| % fau wifzy A= 6A2+ 5A+111=0 I

2 -1 3

TS TEEE 9 AL FE Swifa)

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

1 -1 2

TI&! eI WA @ it
17. afRA, 3x3®ifec &1 o e & @ ladj Al F1 94 T:

(A) 1Al (B) 1Al (©) 1AP (D) 31Al
18. ARAFIE S 1 FwHIT 378 © Al det (A!) SeR:

1
B) et (A)

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

4.6 AUl M 3—1135@‘ =3 aaguah ( Applications of Determinants and

Matrices)

TH % § BH T A A ST RE o ek weHieo feh o g 3R Waew
GHRTON o 1Rt ) Grddr Y Site W AR SR STegel & STganT 1 9l i
e e e 9Td FEam © AfE 39 ol (Th A1 sAfae) 1 sifede g 2
T FreRmE: Fa ST Feard € afk Tach R oft Tt 1 e &Y B 2

| fowult | 0 wream 4§ e wifgda ea & S frem o i @

4.6.1 TIE F Fohd GIRT Iask THiRTo & 6T T 6T (Solution of a system

of linear equations using inverse of a matrix)

e 7Y g THIH0N o Fehm i STeqg GHiw o &Y § =9 Hid ¢ 3N T8
o SIhH 1 YA ik 39 B W &

frfafea e e w foaar sifeg
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ax+by+c z=d,
a,x+b,y+c,z=d,
a,x+b,y+c,z=d,

a,

A &ifee Az{%

a,

b
b,
b,

(& _x
C2 i X: y 3ﬁ—{B:
C _Z

d,
d,
d

Ta THEH R AX = B o &9 § fEfdiad YR § o9 1 S Gl ¢

a,
a,
a,

b
b,
b,

G

%)

X [ d,
=14,
z | d,

G

frarfa 1 Ak AU Johaoila oTegg ® 09 39 ofchd o i 81 31d: AX =B ¥

B U € T

A1 (AX)=A'B (A9 99 U o §R)
R (A'A) X =A"'B (FE=d U §I)
R IX=A"'B
R X=A"'B

IE e THIhTOT TR TMT HHfiehton fept o1 Afgdia et weH wdal @ it Th
e 1 e AgaTd Bl &1 THieholl o et o &el i &1 7 fafy arregg fafy

e 2l

frorfa 2 IR A TH FAHTUG 3T & 09 |Al=0 Bl 2
7@ feorfq o 89 (adj A) B 9@ & €
€ (adj A) B 0, (O I e ©), d IS g el gl & iR gHiehor e

T FHEedl Bl

AR (adj A) B = O, T8 f7eh™ Td a1 317a erft s=ifeh fepra o oFd g gt =

i ot g1 &l g

SaE0T 16 frAfafaa g e & g Hife:

2x+5y=1
3x+2y=7
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T TR TR AX =B o &9 ¥ foran s gdl 2, Sel

o oo

&4, |A| =—11#0, 37d: A SHAUTE 3T ? 3Hfely 38eh ok 1 3 €1 3R
THHT T AT B 2

12 -5
- - -
ZIERIEIED A= 1] -3 2}
12 =51
W —_ -1 —_
X=ATB= 11]-3 2}{7}
X 1]|-33 3]
i u‘_ﬁ[ 1 } ) [_1_
Ad: 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 i)
Tol G ™ H AX =B % ®9 § Had {Ra1 ST 9ehdl § S@l

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

T e © R
|A] =32-3)+24+4+3(-6-4)=-17207
3A: A FIHAIE €, 3R $heh Fhy H1 A 2

A, =, A, =-8, A, =-10
A21 =-5, Azz =-95 A23 =1
A31 =-1, A32 =9, A33 =1
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3Ad: x=1,y=29z=3

SETETUT 18 T Hemstt 1 A 6 T AR 79 dHd T F 3 W O hioh qHd FeE
o Sitg <l 8 11 9t el 81 Teell IR el i Sied | g6 SHd G@ 1 g
BI1 €1 HeT SIS Feuu HifsT @i e fafu @ wed J| sty

o1 A oifey veelt, S o el e wEel x, y 3R ¢, g e @) a9 <
Il % STER BH W eldT 2
X+y+z=6
y+3z=11
x+z=2y

Ell x—2y+z=0
70 e FIAX =B & &9 § fora <1 wehar & &l

TET Al =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
3d: adj A= 3 0 -3
1 3 1
| 17 3 2
ELSIREERY A‘_madj (A)_§ 3 0 -3
1 3 1
Fifw X=A"'B
. 7 3 21][6
X=3 30 3|11
-1 3 1]o0
x 42-33+0] 9
- yl_Ljs+o0+0]_L |18 _|2
z| 9 |-6+33+0] 2 [27] |3
d: x=1y=2,2=3

frfafed w9l 1 9 6 I <7 TS TR0 AT 1 TG STE ST o 9 H el
Hifsre

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
Frafafed 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
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13.

15.

16.
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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=73 2x—y+3z=12
2 3 5
R A=|3 2 -4 @ A AE HEU A H FEN Feh FEfafEd
1 1 =2
eiczuREcaeica I icaisi

2x—3y+5z=11

3x+2y—4z=-5

xX+y—-2z=-3

4 kg @, 3 kg € 3R 2 kg =meel &1 4o Rs 60 €1 2 kg @, 4 kg 7§ 3R
6 kg =Ect 1 oI Rs 90 ®1 6 kg @S, 2 kg 3R 3 kg =6d &1 Ged
Rs 70 B1 3=ge fafy g gs 1 god ufd kg 3@ e

fafaer 3qrgvor

I 1 1

2772 0
IEET0T 19 AR & PHABA |0 2 3| |9 2 3| % WA i g FEfated
4116 1

32 2
gl ™ &1 A HIfeT:
x—y+2z=1
2y-3z=1
3x-2y+4z=2
1 -1 27][-2 0 1
g feam @ pEwe (0 2 -39 2 -3
3 2 4 6 1 -2
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—2—9+12 0-2+2 1+43-4 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
A 11 27 2 0 1
0o 2 3 =19 2 3
3 2 4 6 1 2
a1 U T iR e 1 oege & w9 Frefdiad w9 o foen s s @
1 -1 27[x] [1
0 2 3||y|=1
3 2 4||z| |2
1 -1 271 20 171
el yl=10 2 =3 |1]=]9 2 3|]1
z] |3 2 4] |2 6 1 2
[—2+0+27 [0
-1 9+42-6 [=]|5
| 6+1-4 3
37d: x=0,y=53ﬁ'{z=3

eI 4 W fafasy goaraet

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

cos O 1 X
coso cosfP cosasinf}  —sina

2. —sinf cosP 0 | &1 99 I hifeq)
sina cosf  sinosinf  coso
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3 1 1 1 2 2
3. ‘qﬁA—lz 15 6 5 3:ﬁ—{B= 1 3 0 ,gﬁ?ﬁ(AB)ﬂaﬂ‘qﬁaﬁaﬂml
5 2 2 0 2 1
1 21
4. g s A=| 2 3 1| % q gfuq e o
1 1 5
() [adj A" = adj (A™) ) (A=A
b y x+y
5. y x+y x | HE JE HifeW)
X+y X y
1 x y
6. |l x+y y | 9H G SIS
1 X  Xx+y
7. fr=fafea it e &1 g sifew
2,310,
X y Z
46,5
X y Z
6,9 20 _,
X y Z
frAfafad gei 8 ¥ 9 W W& IW &1 gA1d Hifeu)
x 0 0
8. AR x,y,z AW ardfas g@d & @ e A=|0 y 0| < Jwhd ©:
0 0 z
xt 0 xb 0
Ay | o y! B) xyz| 0y 0
0o o0 z! 0o o0 z!
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| x 0 0 . 1 0 0
© —10 ¥y O (D) —|0 1 0
X
1o o V0 0 1
1 sin@ 1
9. gff A=|-sin® 1 sin®| FEO0<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].
qrIST

¢ 3gE A=[q,,],,, 1 GRS |a11|lx1=a11é; g e <

a, a
. WE{EIA:[ ! 12} BRI ED
ay Qyp
|9 G
|A|— 4y =a,a,—a, a21€b‘ g/ fea < %I
a b ¢
& TR A=|a, b, c, | HROEH H A (R, IR FH01 ¥) FreAfead
a; by o
w9 gRI 5 S 21
a b ¢ b b
c a, ¢ a
|A|=a2 b, ¢|=gq g 2—b1 g 2+c1 2
by ¢ a; G a, by

a; by ¢
® (x,y) (@, y) IR (x,y,) T @ e F1 dwa FEfEted w9 50
IERIBSIGI] %:

oy 1
A=—|x 1
5 |7 b%)

X oy 1
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fiu T e A % GRS TH S q, F STEROME, i o o iR
]mWﬂRﬁ@WW@W%SﬁT@MWWWW%I

a, 1 FEEE A, = (- 1y M, 5R feon < 2
A% FRfO &1 W |Al=a, A, +a,A,+a, AR SRR TE AR @

Wﬁ&WﬁWWW%WW@WWW
ST 21

g uh ufem (A W) & Fagel IR = gEd U (A wWW) & geEel
T UM T & ST q SR AT YA B & SEEA

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

11 21 12 22
ay 4 a4
I e A=lay ay ay

. 031. as; ds;
2, &l a, F W@ A, B

A (adj A) = (adj A) A = |A| L, ST A, nHife &1 a7t e 2l
afE T o ST FHN: FACHATE A AU Fea ¢ A% Al =
T |A] #0

I AB=BA=1, Sl BT o 98 & @ A% fohd B BRI © 3K
A =B B'= AR AT (A1) =A

foret i oT=gE A 1 Fohd B AR SR Fea Ak A FepAvia 2

All A21 A31
, A TGS adj A=|A,, A, A, |
A13 A23 A33

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 | for@n S g% Bl
G X d,
&l A=|a, b, c, ,X=| y |3k B= d,
d3

ay by
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¢ TR AX = B 1 A5 5@ X = A B 5N e S € Sl |A|20

. w?ﬁwwﬁsmwmmﬁmm%qﬁw%ﬁmmaﬁaa%aw
&l 8l

¢ 3TE FHIRW AX =B H T& o 38 A & fau
() 3 |Alz0,d sifadia &at 1 i B
i) afE |A|=03 (adjA) B =0, @ frelt g1 1 atfiaes =&Y 21

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

gt gEYgTy

MO € W Bl 1 TN Hleh P Eeh FHIHIN H @ TRE 5
TnieRi i FEfad s i =i+ faf 3 araa | foetiom a1 arem fafy & s
F | TR 1 B| DS 1 HATH HH Uk R0k H GEemst w1 sfaq sqewen
% S oft| TEfe Tk ARieR i SXelehiol o Sl A1 dferial o ser s faem
IO HH H =i+ gom faaresi § & (‘Mikami, China, pp 30, 93).

TR YAIeRl o He™ Surl Uy Seki Kowa 8N 1683 H fafEd qwieh
'Kai Fukudai no Ho' & 31 gidl € foF 3= Grfvre iR S+eh J9R 1 oM o7l g
3= 3 fafr &1 gt sheet J THiRton | Tk i o faeod | fa Wy g
WW%W%W‘EW@WW@W a1l “T. Hayashi,

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

Vendermonde Te&l SAfd & fS=H ARSI 1 Tds o &1 T  9g=H
7 fafuad skt e (Teemae) el ST Gehdl €1 Laplace (1772) 7 TRfUmR]
%I 3Heh T SUHRIUTRI o ®9 H ek hieh TR &l A9 fafy 1773 |
Lagrangeﬁ{ﬁiawaﬂ%mﬁwmﬁwﬁﬁﬁéﬁﬁéﬁ
Tfafar 31 o= ot A foRaml 1801 H Gauss = He o fagidl & GRfUTeh!
1 & e

3TTSl HEM IS 39 916l Jacques - Philippe - Marie Binet, (1812) & fS=i
m-&4 IR p-dfel o < TRl o [UFTA ¥ Hefid THa w1 Sooi@ TR S
fagie feafd m=n o OHEE T § 9€ S 2
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34T T3 Cauchy (1812) 7 ft 3Ht fawa-a%g W 3y T&qa fohul 3= o<1
% ARG AR I 1 YA fHanl 3= Binet ¥ 31fsh T & drelt
TOFwA THT Ft 3qufd

3 fagidl W HeMad IFE drel Carl Gustav Jacob Jacobi €1 39 9¥=Td
GRIUTeR ¥eR ol SifqH Tiepfd ara g2l

4

> —
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