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alI al2 aI al.

a2] a22 a23 a2n

A = a31 a32 a33

L j I
ah

apl ap2

(4)

(5)

MA 103
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-0

l

I 3-

(n) A -- 2 0 I I.--
(a) 13 = [51

(8)  c -- 13  3 -2 -I]

M A  103



hU  2 fll A = [aJ LLFJZ  B = [b,] &I-&W  px n %.Je  LL@d  A+ B ?klDJ@l%~~

c = ICijlpxn Ida cij  = a,+ b, (i = 1, 2, 3 ,..., p; j = 1, 2, 3 ,...,  n)

fieriid 3
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5

-2 1 I 0
-3

-2

~l%Jl5ElU~~~b%  51 a, Lb%  a2  L~UBL~I~W<  Lb%  A, B LfhJtl~f$b  7 td

vuwl&lan”Pd  u&a

(4) a,A = Aa,

(5) a,(A+B)  = alA+a,B

(6) (a,+a*)A  = a,A+a*A

(7) adaA) = (aladA

b’)  A = [:’  -; ;], B = [: .I, -:]

108 MA 103



5. WWJF%l~  SA - 3B fil  A =

6 .  99’191C  i%4A+3C  =  B  b&A  =

7. PiWl6A -xB & A  =

Y Y Y Y

khih 6%&l &8Nl

WI4 s 3 0 3 5 1 2

b¶Jaf M 2 8 1 2 1 9

b¶Jd L 35 4 2 4 0

ha4  103 109
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= [(-3)(-l)+O.O+l(-1)+2.3]

= [3+0-1+6]

= PI
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1 5-l

2 1 0
I

z(5)+  l(l) 2(-l)+ l(0)

-1(5)+0(l) -1(-1)+0(o)

3(s)+  l(1)
I

3(-l)+ l(0)

ihi1  A B  =
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Vihbd15 9371 AB LbW:  AC 61

A=e t], B=[j :], ‘=ig -:]

h4A  103 117



x-y+z+w  =  5

2x+y-2 = 4

3x+2y+2w  = 0

x-2yt3z+4w = - 1
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B =

3

1)
11

-21 [I2
4

2 ) [3 2 21 [1 0

1

2

1

3 )

[O

- 1 2 3 1 ;13

1
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-1 2 1
A = Lbt3:  B = L 13-l 0

AB =

‘ihl%Wl ( A B ) ’  = B’A’ LLdVll  A’ B’ %ti%ti
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doa
0[ 10 0

[ 0 0 0 0  0  0 I 0  0  0 LdU&U

1
1 0

II = 111, I* = ‘I [,I,= 0
0 1

0

I0 0
0I

I[

0 0
1 0 00 914 = 0 0 1 0

0
1

0 0 0 11
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=
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alI aI  . aI.

a21 a22 . . . azn

LLa”a IAl  = . . .
. .

an1 an2  . . arm

0 1
A = [ 1 LL6-J

2 3

det(A) =  IAl  =
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ilh+, dct (A) =

:- (l)(3) - (2)(4)  = 3 - 8

-I -5

L U)(3) (-l)(4)

E ‘20 MA 103
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- 1 I 3 0 3 0
= (S)(-1)“2 + (2)(-  1y+2 +C-W1)3+23 4 3 4 -1 1

= 5(-l)(-4 -3) +(2)(1)(12-O) + (-6)(-1)(3-O)

= (--5)(-7) + (2)(12)  t (6)(3)

=  35+24+18  =  7 7
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%l /A/ =

= 3(-l)l+l  j:. I,  / +5(-1)‘+2  1: : +o

(3)(1X8+6)+(5)(-I)(-4  -3)

(3)(14)  + (-5)(-7)

42t35  = 77
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1 5 2
4 1 3 1 3 4

3 4 1 = l(-l)l+’ +5(-1)'+2 + 2(-1y+3
1 3 -2 3 -2 1

-2 I 3

= -22

1 5 2

LbAt - 1 1 0 = 2(-l) I++; j+o+lw~+~~~~ y /

3 4 1

= -8
Y

6siu (A./ = 4(-22) - 8 = - 8 8 - 8 = -96

4 .  WWl/A/  filA  =

MA 103 133



5 .  PW/AI  CIA  =

6.

2

0

1

-2

-1

0I51
2 1 1 0 0

7. 29Hl \A\ %A = 4 - l 10 0

3 2 2 10

0 0 1 2 0

-l%&unn

(1) hW%4ldllJ~~~~ialM9Ucjl  A L&A hJUl@l3x3  60alI aI2 al3
A = [ 1+I a22 a 2 3

a3 a32 a 3 3

OlWil det(A)%~Ua~~~~~14Bbtb’/lblU9

zz alIa22a33+a12a23a3,  + a13a21a32-a31a22a13  - a32a23a11-a33a2m
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2, 3, ,l ,2/  3?

i

/
1 ‘:d‘:,  :1:  0 =
/ ‘I

2 1’ ‘0  ‘2 “1

\,‘++  =
+

=

GXW’)  + O)(1)(2) + (1)(1)(1)-(2)(O)(1)-(1)(1)(2)-(0)(1)(3)

0+6+1-0-2-O

5

MA 103
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alI a12 aI3

= (k)(k) azl az2 h3

kaal kas2  ka33

aI1 a12 al3

= W(k)(k)  azl  az2  a23

h1 aJ2 a33

= k3det(A)
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a4  0

XVll (Al = 5, IBI  = 31

33 1 0
A B  = [ 1 a-iea  IABJ  =  155

34 15 = lW3

‘dl~~~fll+&=@?~FiXJU~  8 a%$  E.D. Nearing, “Lmear  Algebra and Matrix Theory”, P. 78

Wiley, New York, 1967.

M A 1 0 3 139



2a 3r x a r x

4b 6s 2y = -12 b s y

-2c -3t -z c t z

5.8 ngWNflrll¶Jtd (Cramer’s Rule)

140

x3  = h1  a32  b,
IAl

MA  103



do

aI1 al2 aI3

IAl = a2] az2 az3

a31 a32 a33

x+2y-i!  =  3

3xiy  = 6

2x+y  = 1

?&h b%YAb%WJf~lfbWl%d  AX = B %i

1 2 - 1

A = 3 1 0

21 0

,X = [;]  LL%B  = is]

1 2 - 1

IAl= 3 1 0 = - 1

2 1 0

mn?l~vasn3lLuo4"bC

3 2 - 1

6 1 0

1 1 0 -5
x =--= S- 1 11 =

1 3 - 1

3 6 0

2 1 0 9Y - 9= = -1 =
--I
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LW=il~iasziU  x = 5, y = -9, z = -16

m”aO,eildd27  edk=wnl~  mn9~¶Jp1i=faJfll-3

x+2y-3z+w  = -5

y+32iw  =  6

2x+3y+z+w  =  4

x+z+w  = 1

1 2

0 1
A =

2 3

1 0

1 2

0 1
IAl = 2 3

I1 0

-

- 3 1

3 1

1 1

1 1

61 3

= 20
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22 4 114 11
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1 2 -5 1
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I O 1 11
z

4 0
= - - =2 0 zo =

1 2 - 3 - 5

0 1 3 6

2 3 1 4

I10 1 1
2 0

2

z -1
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2. 3x--4y  = ~-2

6x+ 12y = 36

4. 3~+3y+2z = 0

X-y+L : 0

Sx+2y-37 = 0

6. \-2y-+z  2. -1

3u+y-2z = 4

y ~ 7 :.: 1

8. x+2yiziw = 7

3xt4y-27~~4vv  :: 1 3

2ui  y--Lt:v  ~7 -4

x--3y+4z+5\v  -:- 0

LO.  2x,+3x2-xJ  -7 Ii

x,-2x,+3x,  :- 2

3x,-x,--2x,  == 5
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(-l)l+’  : “ ,
I I

(-  1)‘+2

1 2
(-  l)*+’

I I
(-  1)*+2

3 6

1 2
(-1)3+l

I I
(-  1)3+2

5 4

-2 4
(~ 1y+3

1 6

3 2
(- 1)2+3

1 6

3 2
(-  1y+3

-2 4

-2 5

1 3

3 1

1 3

3 1

-2 5 I

18 16 -11

-6 -16 17
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IA-'  = k, A'/ 61 IAl #O

Y

&igxU  A - ’

=

i

-

18 0 - 6

1 6 1 6 -16

-11 - 8 I1 7

3/8 0 -l/1

l/3 l/3 - 1 / t

L- 11/48 -l/6  17/48

%h det(A) = - 1 # 0 URW-il  ii A-’
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i~.Wl  A-' fil A =
1 2t I3 4

A” = , A” = (A”)* =

4.A = [ 3 - 2

2 1 I
[. 1 l

5

6.A = 1 1 1
z J

2 -3
3 . A  =[ 11 1

5 . A  =

1.A  =

1 -1 2

9.A= i 2 1 30 0 2 I

10. A =
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A - ‘ ( A X )  =  A-‘B

(A-‘A)X  = A-‘B

InX  = A-‘B
c

Gwil4 X = A-‘B

A = [-; -:] , X = [;]  , B = [-;I
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9Y-mM37 %¶M1ei1 x, y,z o1n

Sx+8y+z  = 2

2yiz =-1

4xi3y-z  = 3

mJ¶Jih~  5.10

9~l~+iWTlf3.4  (inverse) 99,41nV~,sa~:EIEI~~~~~~~~~~

1 . 4x+2y  =  6 2 . 4 1 - p = 1

2 x - 3 y  =  7 5P-2p  = - 1

3 . xt3y  =  8 4 .  2x+3y-z = 4

x-2y = 3 -x-2y+z  = - 2

3 x - y = 2

5 . 2x+y+z  = 1 6 .  2xi3y-z = 4

x-2y-3z  = 1 -x-2y+z  = - 2

3xt2yt42 = 5 3 x - y = 2

1. x*+x2 I= 3

2x1-3x*txa  -=-1

xI+x2-.x3 = 0
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