gmamﬁimﬁ’ﬂﬂmaamﬁni

. WASNT A WAz B 3simPunealile
N. PUIALDS A WA B ININH

P e a 1
Y. FNATON (G, D VDI A NINUYIRNITNN (G, j) VDI B Y‘!ﬂ 96a i, )

|
| -

2. WAINT A 48T B aUINNWIaNe010 A Was B HUUISLYIN M

= € av e A o [ o ¥ | a o
3. LNQTIND AWURE B a:@mnu‘l@nmama FIHIUNUIAIVDIAVGININUINUIU
@
LLD'J"iJE]JG]TN;}MLYﬂu%

i
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5. NYMTEABAN (The cancellation law) 103338 mTvwaIng natnfe
P W 1o ay ol
1 AB = ACui ldduiun B = ¢
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6. 01 A, BilwuaSnd lagn AB = 0 ud? lududunit A w38 B d2led?
A o & a € ¢
wmmmmummnmquﬂ
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- L) ¢ .
AMNDINUHUN (Determinants)
. = ¥ P
I. minor 284 a; \Iwunusay M, laph
A o L =) (3 - Can o - = R ¥ d .
M, figdane fluuunizaaua3ngn ldannMIdaundn i uszuuIng jaan

o Y -
2. cofactor U84 ay WEuUNUGIL C; lawd
Cy = (=DM,
i o P A A ) 3
3minor 789 a, WRT cofactor U8Y a, ANUMATEIMNIBLINKTBALINUY

4. TWUA A = (a) {wnaIngdqinaune nxn

n A
dtA = £ a,C, legfli<i<n

J=1

5. NYUAAATIADT (Cramer’s Rule)
Avue A = (ap) Hwwainddgiasuia nxn Taofl dee A = 0 9260

TLULFUNIT
a, X, taX,+ ... +a X, = b,
8, X, +a,X,+ ... +a,x, = b,
a, X, +a,X,+ ... +a x, = b,

o L v oA © < 1 g: 3 A Qe [
grunsamianeuld uaswldifssdeaudaariiu neafe d A, 1w

b,
a ed a X [ v bz ¥
AT NTNLNATUIMNATITUNULUIAIN 1 VDI A @Y . ﬁ]:vl@
bn
det A .
X, = 1<€i1 <
i det A tsn
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=1 Qs
maguuudntia 5.1

5 4 -1 1 4 2
Wa = |1 2 B = c -
0o 2 315
11
15 2 6 1 3
3 2 4 413
IWIATUD I
AB - -1 2llg 2| = |-4 5
11 4 1
2) 15 2 6 1 3 765
D+E = |-1 0 1| + -1 1 2] = -2 13
32 4 | 413 737
L _
r T r
) 1 s 2 6 1 3 -5 4 -]
D-E = |[-1 0 1] - -1 1 2| = 0 -1 -1
| 324 4 1 3 ~1 11
3) 15 2 6 1 3 9 8 19
DE = |[m1otjif-11 2] = |-20 o
3 2 4 4 1 3 32 9 25
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Q) (6 1 3 |
4 1 3
@) 28 7]
-8 = 0 -14

wlfuaIndluds 1) wan (Fwle) ves

luarunsowian 3c-bp 1fiosnnwasnd 3C uaz — D LHuwuas nedeng

2)
n) 3C-D
3 12 6
IC =
9 3 15
-1 -5 -2
-b = 10 -1
-3 -2 -4
UUINTIT
1) (GE)D
IIMNOBJUN 5.6 WU (BE)D
wnzan 1 (3) &
ED
ko 3
FIrU
3(ED)
a A
wuda
(BE)D
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a)  (AB)C

nde 1 (n) (12 3]
AB = -4 5
. 4 1_.
o (12 =311 4 2
(AB)C = -4 5|3 1 5
L 4 1..
3 45 9
_ 111 17
717 13
i) A(BO)
INNYBHUN 5.7 dn amc = A®O)
Fniu 3 45 9
A(BC) = -1t 17
7 17 13
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1) (4B)C + 2B

4B =

LR g -2
2B
0 4

WA (4B)C WA

I

(4B)C+ 2B &

) D+E’

6 1 3|] 6 1
E> = |-1 1 2[|-11
4 1 3| 41
1 s 2 47
D+E° = —1 0 1|+ 1
32 4 35

3)  ARUA a—b b+c
|:3d+c 2a—4d} )
NMIAUALE wuan a—b
b+c¢
3d+c
2a-4d
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0 8‘_315

~ 4 60 12
24 8 40

= ] 1

9ldrIvIT et
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2 = 1 2 5
3 35 8 23
10 29 48 15 31
2 5l=]1 0 2 6
8 23 38 10 27

8 1 IRa0
7 6
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) x 3 6a— 12d
(6) + (7) 6a +4c
#i8 Ja+2c
(5)x3 3a+3c
(9Y—(8) c
UWNUAT ¢ =4 11 (5) a+d
ﬁa&u a
UNUAT  a =5 b (1) 5-b
1a b
UWNRAT  c =4 LU (3) 3d+4
3d
16 d
iifuﬁa a=35b=-3c¢c=14
4)  NAUG a+b c+d

[:—d abi‘ )
INNTRUA LA Wuin a+b =
c+d =
¢c-d =
a-b =
() +4) 2a =
& a =
WNUAT  a=3 () 3+b =
1& b =
2)+(3) 2% =
1a ¢ =
U ¢ =8 lu @ 8+d =
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G9UU a=3,b=1,c=8 Uz d= -2

5) Iw 12 2—1]
A:[32} Bz[—34

ERIN AB # BA
[¥] L
6 4 ) 31\ 3 6]
A = B =
2 -3 2- 4
[0 o
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Lo 0
7 1w 2 3] -1 3 4 -3
|2 -3 2 0 0 —4
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9) NIRUA 1 2 3
A= L 1 4] B
(31 3]
C = 4 1 5 b=
L2 1 3]
S
. . U8z F =
3 2 1]
yewenved (Hawrsannld)
n) L2 (AHDT = A
Al = 2
3 4
1)  (C+E)
[ 3-1 3]
C+E - 41 5 +
L2 1 3]
(5 4 57
(C+F)' = -5 2 3
8§ 9 4
(3 4 27
! = -1 1
305 3
5 4 5]
C'vE' = -5 2 3
8 9 4]
WHUIT (C+E)' = CT4ET
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a)  (AB)" uaz B'A"

1 2 3
AB =

AB) - [ 14 16
| 8 9

. 1 2 3
01 2

WAL (AB)T

3)  @D+3R)'

34
B'AT

6 —4
2D = i
4 8

—6
2D+3F =

(2D+3F)" = {
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14 16
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B'C

B'C+A

2) (B '+AC

(B'+A)C
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= 8 3 1

I8 6 25
10 4 15

3 2 4 6
4 | 2 2 6

[34 8 44]

26 6 34
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P & a € & a € A W i
1 wasndealuiueIng o Duiue3 naiiio a6 (elementary matrices)

r 1 = = « ,:f s & o v
nl2o0 a3 ndidosdin 1iaanmIguundn 1 284 1, 970 2
- 0 l—-
’_ T & = € g L = P 2/
2) {10 a3 ndidasdu  iaannisguunah 1 2891, 4y 3
a Qe A
3 WiNUINALUNIN 2 B3R, +R,)
- ; 1 & a & d‘l‘ kY = © 3 ¥
a) [2 0 T JwuaIndidasdu wsnzifieannmsnsznuiasauuu
= 1 A g:
0 2 I, LAinn3viien s
- — & = 6‘: 9 & o A E
D o1 o0 (Twaa 3 ngidosdu 1AnannsefUUDIN 1 WezuaIN 2
1 0 0 (R, Ry
[0 0 1]
— - 1 1 & Py L Z 9 a ° z 9/
3) To 1 0 A duwa3 ndidasin wwszsifiaanmanseindesauun
=) 1 ld x
0 0 1 I, LAUAIIARIATY
101
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a) (100 WHwaadndidesdu iiaanmses -3 gm wain 3 va9 1,
° a sl
0 1-3 WFBINILINALUAIN 2 (- 3R, +R,)
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a 1 a a
’W'Wﬁ]’liﬂ&’]ﬂ’]iﬂ‘i:Y\WLUBGﬁuLLUULLﬂi (elementary row operations) ﬂ‘lJL&J(il'iﬂ‘E

A kY & A o g a [ v (3
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n) 10] ) 10
58
LO 5. AL/ 0 1
) 0 0 1 10 0
01 0 R, < R, 1 0
[ 1 00 N 0 I
L
a [1 00 0 1 00 0]
0 8 0 0 éRZ 1 0 0
001 0 T~ 01 0
0 0 0 1 )
L ] B 0 0 1
1 2 3 7 8 9 1 2 3
3) MPUAA = [4 5 6 B = |4 56 C = {4 5 6
7 8 9 1 2 3 9 12 15
AEE LY E) U
sgnnua3ndidasdiu E,, E,, E,, E, A1
N) EEA =B 2) E,B = A f) E,A = C ) E,C = A
1 23 7 8 9
nyl4 s 6 R, < R, 4 5 6
w
N 2 3

7 8 9 1

3 )
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=Fud Wwasnd B AAIINNIREULDIN 1 LATULRIN 3 TaRNaINT A
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o o

En
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7 89 1 2 3
2[4 56| R oR, |4 556
12 3 Y 789
IAUTUNATAF A LAAIINMIFIULDIN 1 uazuaT 3 2asueing B

o ¥ v & a & & v a a P &
AIUU 1“ E2 Lﬁul‘u@]‘jﬂsﬁlﬁaqﬂuﬂﬂﬂ'ﬂqﬂﬂfliﬁﬂULLn'Jﬂ 1T URSUDIN 3 Va4

0 0 1
o A
Wude E, = [0 1 0
1 00
wazldin E,B = A
1 2 3 1 2 3
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7 8 9 N 9 12 IS
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wWuINNaIng Ciianmisgmunaf 1 veawaing A dw 2 udnin
NWINAULDIN 3 @R, +R,) dodu W B 1idumaTndgFafiannnsguunid 1
o Qe A
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1 00
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Hufe E, = [0 01
2 01
weeledn EA = C
1 2 3 1 23
) {4 5 6 —-2R,+R, 4 5 6

9 12 15 N 78 9
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ez bean EC = A

o o s o “a L) & k
JIRIT U NNA S N nARasuaIndea bl (e 1)

1 2
4 n)
3 5
R 1 2110 12 1 0
WITTTWI ~3R,+R,
351 01 ~_J | 0—1 | -3 1]
1 2 1 0 1 0 =5 27
- R, —2R,+R, \
™~ 0 1 i-1 T~ 10 1 3 —lj
a: _5 2‘1 [d a € o 1 2
AIUU LULNA T N NHL A4
3—1] 35
-2 3
)
3 -5
- -2 1 0 -2 3 1 0-|
WITTIW R, +R,
3-51 0 1 ~ 1-21 1 1]
0-1] 3 2 C1-21 1 1]
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—~_J 1 -2 1 1 U | 01 3 2]
1-21 1 1 1 0] -5-3
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~_/ 0 11-3— U | 0 11-3-2
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-3-2 3-5
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1 0 0 0 12
2R, +R,

Olf\J -4 3 0o 1

& 8 -6 a 00 A a o &
ZEURUIN ' ﬁNHﬂLLUULLﬂ’JﬂU TINUWDIN 1 L1
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Qe 3’. 8 _6 F-3 i = [ ar W
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25 440 0 1 N 25 40 01
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(N o s-210-2 1

L. .

300 MA 112 (H)



(1 0 3
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0 0-2
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1 0 3
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™ 1o 01
1 00
SRR
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42
1
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3 1 5
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315 |1
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0 0
1 0

01

-5 R, |0

~J 0

1 0
_1 5

21 21
74

21 21

i 0]
15

21 21

7 4

42 42

2 _12]

2 4
75

21 21

74

42 42
3 4-1

0o 3| #8

5 4

2R, + R,
N/

0 3 1)) 10
11

21 2121

5 =2 0 -21
1521 12
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21 21 21
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| 42 4z 42
3 1 5 1 0 0
2 4 1 01 0
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1 -3 4 |1-10

_R,+R, |2 4 1 |o 10
™ Jow-7 11 21

[1 -3 4 1-1 0
-2R,+R, |0 10-7 |-2 3 0
N [0 10-7 0 2 1

1 -3 4 1 -1 0
~R,+R, [0 10 -7} -2 30
™~/ 1o o o] 2 -11
315 1 -3 4

AARUIT WATND 2 4 1 FUYRUULLAITY [0 10 -7

4 2-9 0 0 0

A a o & R v & a ) P A o W
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Nh01~1 -1 0 1
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1 0 1 10 0]
—%;RZJFR3 020 |-11 1
(N 0o o—1 |-L.1 1
272 2.
1 0 1 1 0 0 ]
1 111
1 1 o0 |-+ = 1L
2.R2 0 2 02 2
0 0 1 33
~R, 2 )
1 0 0 1 1 1
2 2 2
-R,+R, o010 | -L 1 1
2 2 2
N/ : | 0
0 0 1 L R
2 2 2]
- [ 1 1]
1 0 1] 1 L3
! 2 2 2
niw weindundiues {0 1 1 [fe -2 o 5
1 1 1
11 0 r 1 1
. | 2 2 2
[2 6 6]
) 12 76
2 7 7

(2 6 6 1 00
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Lz 7 741001
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OIUW LURTNTHNEUTEY |2 7 6| @A -1 1 o
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11 1
(5 5 g 1.0 0
-R,+R, 0 0 -1 -1 1 0
N _2 1 1
"5 10 w | °°%!
5R, 111 |5 o o
™~
10R, 0ot [1 -1 0
_.Rz
-4 11 j0 o0 10
11 1 5 0 0
~R,+R, 0 0 1 1 -1 0
N -5 00 -5 0 10
1 1115 0 0]
—%m 001141 -1 0
(T (1 00l 1 o0 -2

-R;+R, 0 0 1 I -1 0

-R,+R, 00111 -1 o

R, < R, 0o 01 |1 -1 o
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Ll LY
masuyuHnYia 5.3

1= [ & &
'ﬂdﬂ?ﬂqﬂLﬂﬂ‘SNLLu%ﬂ@]ﬂvlﬂ%

) 1 2
n n
-1 3
1 2
| = B - @D = 3+2 = 5
-1 3
6 4
) = ®D - @3 = 12-12 = 0
3 2
-1 7
) = (=10(=3) — (-8 = 3+56 = 59
-8 -3
k-1 2
3) = (k—Dk-3) - 2@
4 k-3
= k®-4k+3-8
= k*-4k-5
1 -2 7
s 1 301 35
2) ﬂ) 3 5 1 = 1 +2 +7
3 8 4 8 4 3
4 3 8
= 1(40-3) + 2(24—4) + 7(9—20)
= 37+40-77 = O
g 2 -1
4 —6 -3 -6 -3 4
2) 1-3 4 -6 = 8 -2 -1
72 12 17
1 7 2
= 8(8+42) — 2—6+6) - 1(—21-4)
= 400+0+25 = 425
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f) |4
2

D1k
2

3 n

11

2 —

8 —

il

MA 112 {H)

0 3
0-1
g8 6

-3
4
k2

0 1

k+1

9

4

2-4-2

3-1

4 2

4 6

6

i

0 -1 4 0
1 +0+3
8 6
1(0+8)+0+3(24-0)
8+72 = 80
4 k+1 2 k+1
= k +3 ; +9
k2 3 1 3

2 4

1

= k(12-kK*-K%) + 36-k—-1) + 92k*-9)

= 12k—-k*— K} +15-3k+18k*-36
= —k*—k*+18k*+9k +21

2 -4 =2 3 2 =2
= 213 -1 0| +0+1| 2 3 0

8 —4 6 11 -4 6

31 2-4
-4 1 2 3-1

11 8-4

-4 2 2 2
3(_1)21»1 n_‘_l(_l)Z-OZ

~4 6. B 6
—=3(—-24+8) — 1(12-16)
4844 = 32

) 3 -2

2(—- 1! +3(-1)*?
(-1 B {(-1) 1 6

—2(12-8) + 3(i8+22)
~-8+120 = 112

kZ
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32 -4
23 -1| = 3'
11 8 -4
= -
20 1 4
. 3 2-4-2
AIUU
2 3-1 0
11 8-4 6
4000
-1 200
) =
1 2-3 0
t 5 35
1 -2
4 mvua A = | -2 3
0 1
TN |AB| = |A||B]
Al =
B| =

3(=16) — 23) ~ 4(~17)

2 -1 2 3

11 8

-4

1 -4

24+ 8) — 2(—-8+11) — 4(16—33)

14

2(52)+ 0+ 1(112) - 4(14)

= 104+112-56 = 160
200
4:2-3 0
535
-3 0
af 2 . ]
35
4(2(—15)]
-120
3 1 0 2
1 B =|3 =25
0 2 1 3
3
0+1(-1)" +0
-2 1
—1(1+6) = -7
-2 5 3 -2
1 -0+2
1 3 2 1
(-6-5) +23+4) = -—-11+14 =

3
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Ze
=

W |A[IB] = (=73 = =21
1 -2 391 o

b2
—
~3
—

AB = -2 3 1 3 -2

th
it

N
|

wn

14

=}
—
=
%
—
w
W
|
[
h

[AB| = 1

9 14
~7
LR

9 -5
+1
3 -2

(—25+28) — 7(45—-42) + (~-18+15)

= 3-21-3 = -2]
FIUU |AB| = |A||B]
k-6 0 0 |
. i-1 =2
5 AMue A = B =, 0 k -1
1 i-4
0 4 k-4
1 Aﬂ L7
n) 9meN A IR det A = 0
dtA = (A=D(A-4 - (=2
= A*—51+4+42 = A2—351+6
1% detA = 0
HuAe AT=35A+6 = 0
(A-3)(A-2) = 0
A= 3,2
[ Ae L7l -
A AT det A = 0fB A = 3UAZ A = 2
) Ao o
1) 39W1A7 k AN1H det B = 0
kK -1
detB = (k—6)
4 k-4

= (k-6)(k*—4k+4)
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Iw detB = 0

2ld k-6 -dk+4) = 0

fufa k-6k-2(k-2) = 0

T k = 6,22

M kAl dee B = 0fa k = 2usz k = 6

e © 1 ;
wldnguaaasuwes (Fraunsaldld) wideevsassumansluil

6) 2x+4dy+6z = 2
x+2z = 0
2X+3y-2 = -5
2 4 6
M W oA - (10 2
2 3 -1
0 2 1 2 1 0
det A = 2 -4 +6 |
3 ~1 2 -1 2 3

= 2A-6) ~ 4(—1-4) + 603)

= —12+20+18 = 26

A & v Y
WHa99TN det A % 0 BIFWITDIENH VAR TN S |6

24 6 22
11 A, = 00 2 A, = |1 0
-5 3 -1 2 -5
fz 4 2]
A, =]1 0 o0
z 3 5]
2 4
det A, = 2(-1)*? = —A6+20) =
-5 3
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i 6 22
det A, = (-1 +0+2(— 1)
_ — 2 -5
= —I(—2+30) - 2(-10—4) = -28+28 = 0O
2
det A, = (-1 = —1(-20-6) = 26
-5
Fedu ok o= SSA 2
det A 26
B det A, _
y o= det A =0
detA;, _ 26
Z = detA 26
7 Xx+y+z-2w = -4
2y+z+3w = 4
2x+y—z+2w = 5
X—-y+w = 4
1 1 1 -2
ol o @ O 2 1 3
m N A =
2 1 -1 2
I -1 0 1
4
det A = z El4_|C4j
=1
11 =2 o =2

- =p*2 1 3| +C-n=-D"|0 1 3
1 =1 2 2 -1 2

+l(1)4+4 0 2 1
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-10-15-5

-30

899N det A % 0 JewwnInlEnguenn el

wld deta,

det A,

314

WS

a‘”-C‘,j

-
it
—

1
4(_ 1)41-1 2
1

+ (- 1)+

—40-5+15

+1{(-1D** 0
2

-2 1 -4 1 =2
3 0 4 1 3
, A, =
2 205 -1 2
1] 1 4 0 1]
~2] 11 1 -4
3 0 2 1 4
ez A, =
2 2 1 -1 5
1 1 -1 0 4
1 =2 -4 1 =2
1 3 ~(=-D" | 4 1 3
-1 2 5 -1 2
4 1 1
4 2 1
51 ~1
= -30
1 -2 1 1 -2
1 3] +4-D**0 1 3
-1 2 2 -1 2
-4 1
4 1
5 —1
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det A,

det A,

o
FNUU X
Y
z
w
MA 112 (H)

fl

—5+60-25 = 30
4
A}: .512].(32j
J=1
, 1 -4 =2 1 1 =2
0+2(—1)22 2 5 2| +4=-D*) 2 1 2
1 4 1| I -1 1
1 1 -4
+3(-1* 2 1 5
1 -1 4
-18-36+54 = 0
4
I a,Cy;
=1
1 1 -4 1 1 -4

+4(-1* 0 2

2 1
- 15-25-20
detA;,  —30
det A -30
det A, 30
det A =30
det A; 0
det A B
det A, . = 60
det A —30

4| —1(-D*"?* o 1 4

5 2 -1 5
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3x+2y—-2z = =2
X+y+2z = 4
2 1 1]
i W oA = |3 22
112
. & 2 -2 3 -2 32
PIUU  det A = 2 -1 +1
1 2 12 11
= 2(4+2) - 1(6+2) + 1(3-2)
= 12-8+1 = 5
dl =3 W o/
LUBdIIN det A + 0 %aa’mnnlmngmammmuaﬂ@
6 1 1] 2 6 1
T A, = -2 2-21 ., A, = |3 -2 -2
L4 1 2] 1 4 2
o
WaE A, = 322
L1 1 4]
. 2 -2 —2 -2 -2 2
wld deea, = 6 ~1 +1
12 4 2 4 1
= 6(4+2) — 1(—4+8) + 1(-2-8)
= 36—-4-10 = 22
-2 -2 3 -2 3 -2
det A, = 2 -6 +1
4 2 12 1 4
= 2A—4+8) — 6(6+2) + 1(12+2)
= 8-48+14 = —26
2 =2 3 -2 3 2
det A, = 2 -1 +6
1 4 1 4 11
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9)

2%+ 3y+ 7z
—2x—4z

X+2y+4z

det A

P = 1 9/ &V
1189310 det A = 0 Whigwrsaldngranasnwedl

MA 112 (H)

2

28) — (—8+4) + (-4

0

28+2) - 1(12+2) + 6(3-2)

20—-14+6 = 12
detA, _ 22
det A 5
detA, = -26
det A 5
det A; 1_2
det A 5
2 3 7
-2 0-4
1 2 4
0 -4 -2
-3
2 4 1
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10) x+y—2z = 1

2x—y+z = 2
X—-2y—4z = -4
11 =2
s o "
Iwm 14 A = {2 -1 1
1 -2 -4
-1 1 21 2 -1
det A = 1 -1 -2
-2 -4 1 -4 1 -2
= 1(+4+42) — (—8-1) — A—4+1)
= 6+9+6 = 2]
dl = k4 3
Ha99In det A = 0 WewwWT0lENgvaUR TN T |
1 1 =2 11 -2
W oA =12 -1 1 A, = |2 2 1
-4 -2 -4 1 -4 -4

use A, = |2 -1 2
1 -2 -4
awld detA, = 14+2) - 1(~8+4) — 2(-4~4)
= 6+4+16 = 26
det A, = 1(~8+4) — 1(—8—-1) — 2(~8§~2)
= —4+4+9+20 = 25
det A, = 1(4+4) — 1(~8-2) + 1(—4+1)
= 8+10-3 = 15
Fain x = deA, 26
det A 21
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det A,
det A

det Ay
det A

25
21

15
21
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