
(1) x, + x2 + 2x3 = 1 (2) x, + x2 + x3 = 1

x, - 2x2 + X)  = -5 x, + x2 - 2x3 = 3

3x, + x2 + X)  = 3 2x, + x* + X)  = 2

Sd  0
-2BVll

(I) Pln~d augmented matrix ll094tUUtWnl5~~

1 1

A = i 1 - 2

3 1

1 1

Rz+(-l)R,  + Rz i 0 - 3

RZ+(-3)R~ + Rx Lo -2

r1
I l

Rz  + ( - 2 )  R1 +  RZ 0 1

0 - 2

2 I

1 i

1 ;

2

- 1

- 5

1

-5

3 i.-

i

1 1

0 1

R, + 2Rz + R, LO O

2

9

- 5

2

9

13
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R3  + -’ R3
13

12. . x3 = --
13

= B &O$U~l] row echelon

x2 = 30-6-9x3= -6-9(- $)= 13

x’

reduction ?%O  fll5I’k  augmented matrix ~IEI~~~IJ¶J~~CI~$U@IICI~  row reduced echelon c,j$

PlflB  =

R,+(-l)Rz+Rl

RI+ 7Rj  + R,

Rz+(-9)Rj + Rz = c

30x2  =
13

1 2x3  = --
1 3

56 IIA  226 03)



A =

RZ+(-l)Rl + RZ

R2 +- (- 1) Rz =  B  &Df&$ row echelon

Rx + (-;)  R,

WE

RI + (-1)Rz  + RI

RZ + (-l)R3 + RZ

row reduced

. . XI  = 1

2
x2  = 5

2x3 = --
3

M 226  ( I i ) 67



2. ?J~~~?nuoJatuuaunla~~~~~  hJ%  Gaussian elimination WI’.  Gauss-Jordan reduction

lugl.luowvl5nB

(1) Xl + x2 + 2x3 + 3x4

XI - 2x2 + x3 + x4

3x1 + x2 + x3 - xq

= 13 (2) 2x, + x* + X)  - 2x4 = 1

= 8 ~xI-~xz+x~-~x~ = - 2

= 1 x1+x7.-x)-x4 = - 1

6x1+x3-9x4 = - 2

5x, - x2 + 2x3 - 8x., = 3

Rz + (- 1) RI RZ

RJ -(-~)RI + R3

Rz’-(-2)R3 + Rz

R,  + 2R2 + R3

1
R 3  +  - R,

13

RI +(-1)Rz + R,

0 0 13 26 ; 104

x3 = 8 - 2x4

0 1 9 18 :. x2 = - 1

0 0 1 x1 = 13 - x* - 2x3

- 3x‘l = - 2 + xq

1 0 - 7

0 1 9

0 0 1
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R, + lR3 + RI

R*+(-9)R3+Rz

1 1

-2 1

1 -1

0 1

-1 2

-2

-6

- 1

- 9

- 8

1 1

!-;I

- 1

I - 2

3

consistent

2x,+x2 = 5

x, - 3x2 = -1

3x,+4x2 = k

WA 226 (Ii) 59



RI ++ Rz

Rz+(-~)RI  + Rz

R,+--3)Rl  + Rj

I&+(-  ~)R~+R~

inconsistent

(1) L 1 1 1

1 2 0

0 1 1

(3) I I 2 3

1 3 0

1 0 2

(2) I 1 2 3

I 1 1

1 1 1 2

(4) ! 1 1 3

0 2 1

1 0 2

60 1u  2 2 6  (a)



R2 + (-~)RI + Rz 0 1 -1

R3+-(-l)Rz+Rj Lo  0 2

i

1 I 1

0 1 - 1

1R, + -R3 -0 0 12

8Z96 xj= - 1

x2=3+x3=3-I=2

(1)

(2)

R1+(-l)Rl + Rz

R, + (- 1) RI + RJ

R2 +- (- 1) R2

I 0! 13

! -1

i 0  0  1 - 1  - 1  2 - 2  - 1  3

i 0  0  1 -1 2 1 -1 3 2

I ;I 10 ; 0 0

I i 0 0 0 1j

Pu 2 2 6  (HI 6 1



x* = -2x3 = 0

XI  =  -2x2  - 3 x 3 = 0
Y

.. . a:mmisiXlwac~~ consistent

(3) I 1 2 3 1

1 3 0 1 L 7

1 0 2 1

/ iI  8

/ 3

1 2 31/s

Rz‘-(-l)R, + RZ / 0 1 -3 0 i-1 1
R3+(-l)R,  + Rx L0 -2 -1 0 i -5

r 1 1 3 -3 1 0

62 HA  226 (a)



Rj +(-l)R,  + R3

Rz  + 2Rs  + Rz

R2 - R,

Rz  +- ( - 1 )  RZ
R3 + (-1)  R,

r 0 0 1 -1 2 1 -1 3-3/o  1 -3!  2 i i-1 -3 I

L 0 0 1 -1 0 1 -1 -1 3 -3 2 1 j I ; ; -5 -1 0 I

i 0  0  1 -1 1 0 -1 -1 3-3jo  ] 2 i i -5 -1: I
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A =

bbFwi9-h  X) = 1
s

x2 = 1-2xJ-l-~=3
5

XI = 2 - x2 + xj = 2 - ; + f = ;

(3) 51 a = 2 PZlti

x2 = 1 - 2x3

Xl = 2 - x2 + x3 = 2 - 1 + 2x3 + x1 = I + 3x,

64



1. ~~~~~~~~~~~~~~~~~~~~~~~  LLAZ augmented matrix YEIJ~:YUR~~~%~~!~~

(1) 2x + y = 0 (2) ax1  + a’xz  = 0

bxl + b2x2  = 0

(3) xi  -  x2  + x3 -  x4  + x* = 0 (4) x2 + 2x9  - x4  =’  0

Xl - x3  + x4  - x5 = 0 x1-3x2 = 0

Xl - x4  + x5 = 0 x2-x1 = 0

xi-x5 = 0

dl9HW

( I ) rudn~$slos$a.JdrcZw6d %I [ 2 I 1

augmented matrix %I  [ 2 1 j 0)

( 2 )  wSnG’vosRudsr4wf  &I

augmented matrix !O

HA 2 2 6  (HI
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augmented matrix ;O

[!  -; g -fL]

(1)  XI + 2x2 + 3x3  + 6x.,  = Cl (2) x1  - x2 - x4  + 2x5 = 0

Xl  - 2x2 + xj - 2x4 = 0 2x, + x2 + 3x3 + 2x5 = 0

-3x1  + 2x2 - xj + xq = 0

(3) x1 + 3x2 + X) = 0

(1) augmented matrix WI~~~¶.ILI  &

. . x2  = --

x, = -2x2 - 3x,  - 6x4 = -2x3 - 2x4

uw1917 x3  bw  x4  dwh%m  q fit ui x,  LLP-

QillVYx3  = r LlRf  x4  = s L&I  r LLAZ s fo  iiuauo?sl~q  xl%rm&allJ4~

XI = -2r - 2s,  x2  = -i r - 2~5, xj = r LlaZ x4  = s

QigifU  tWon  r = -1,s = 1 ~:l&inkaw7t  &I

x, = -2(-l)  - 2(l) = 0

x2 = -; (-  1) - 2(l)  = -;

HA 226 (IX)



1 -1 0 -1 2 i 0

2 1 3 02jo
t

- 3 2 -I 1 0 [o

1 - 1 0 - 1 2 10
1

R:! + ( - 2 ) R, + RZ 0 3 3 2 -2;o

R~(~)R,+R,IO  - 1  - 1  - 2 6jOj

1 - 1 0 - 1 2 ; 0
I

Rz++R,
I

0 - 1 - 1 - 2 6 ! 0
I

3 2 - 2 ’ 0

, e -1 0 - 1 2 I/o

0 - 1 - 1 - 2 6 10

R3 + 3R2 + Rj 0 0 0 - 4 1 6 ; 0

I , - 1 0 - 1 2 i 0
I

R 2  +-  (-l)R2  0 1 1 2 - 6 ; 0

Rz  - (+Rj,O 0 0 1 - 4 j 0

R,+Rz+R, 1 0 1 1 -4 i 0
I

0 1 1 2 -6 ; 0
I

0 0 0 1 - 4 j o

R, +- (- 1) R, + R, 1 0 1 0 0 i 0
I

R2 +- (-2)Rx + R2 0 1 1 0 2 I 0
I

0 0 0 1 - 4 1 0
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(1) XI + 2x2  + 3x3 = 0 (2) 2x1  + x2  - x3 = 0

2x2 + 2x3 = 0 x, - 2x2 - 3x3 = 0

x, + 2x2 + 3x3 = 0 -3x,-x2+2x3 = 0

(3) 3x,  + x2  + 3x3 = 0 (4) Xl + 2x2 +x4 = 0

-2x,+2x2-4x3  =  0 2x1 -x3+  x,-x, = 0

2x,  - 3x*  + 5x3 = 0 -X1 + 2x4  + x5 = 0

x2 + 3x3 - x4 = 0

-4 0
a6911 :

A =

1u 226  (Ii)



?3l%.b'k  A ?Z!d row equivalent n”El  13 ‘%dfU  A TldPa  singular (YW.  2.3.4) ~?.&I

~~IJIJKZJ~~~~~?~~T~~I~L~I-~ nontrivial @diaer  (MLI.  2.3.7)

(2)  uJnTn4Yo;l~alds:G~f  %I

2

i 1

1 - 1

A = - 2 - 3- 3 - 1 2I

Ri tt  RZ I 1 - 2 - 3

2 1 - 1

- 3 - 1 2 1
1

! 0

- 2 - 3

R2 + ( - 2 )  RI +  R2 5Rs +3R, +  R 3 0 -1 5  1-7

1 - 2 - 3
IR2 + - R 2 0 1 1
5

Rs +- (-;)Rj I 0 1 1 I

Rs+-(-1)Rz  + R3

3 1 3
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4. wriinm9xw~a.Jn7f  ’

xi  + ix2  + 3x3 = 0

XI  - x2  + (1 + i)  xj =  0

RZ + (- 1) R,  + Ra

R,+&&)R2

2+i
- x3x2=-  l+i

;0

'i0 1

4+i
XI  = - ix2 - 3x3 = - __  xj

l + i

61 x3=1

2+iK%i x2  = - -
1  + i

4+i
LLAZ  x,  = - ~

l+i

HA  2 2 6  (HI 7 1
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Rz + (- 1) RI f Rz

RI -(-1)Rz  + RI

R1  + (-l)Rz  + R,

R2  +- 2R3  + Rz

R3  + C-1) R3

[i ; ; 1, % ;]

0 0
1 0[qj ]
0 1

1 0

[

1 0 -1

0 1 2 I-1  1 0

0 0 -1 ; 1 -1 1 1
1 0[ 0; 1 0 -1

0 1 011  -1
I

2

0 0 -1,l -1 1I

[ 0 0 1 0011 0 1  oh-1  1 I i-1 o-1 1 -1 2 1
.., %%aoT”avos [I ; 1 60 [; -I 1’1

(3
-1 3

; 1  2 - 3

- 3 - 2

2 0 1

3 1 - 2 1 1
5

5

tm 226 (RI 7 3



Rz + RI + R2

Rg+(-2)Rl  + R3

Rq+-(--)RI  + R4

Rz + R, + R2

RI +-(-2)Rz  + R,

R, +-  4R2  + RJ

Rq  +-  5Rz  + R.,

1R, +-  - R,
1 1

R,  + 5R3  + RI

R2*(-1)R3  + RZ

R4+-(-  12)Ra + R4

1 2 - 3 111 0 0 0

-1 3 - 3 -210 1 0 0

2 0 1 510 0 1 0

3 1 - 2 510 0 0 1 1
! 0 0 0 1 -4 -5 2 5 -6 -3 I 7 -1 3 2 II1  1  I-3 1  I -2 1 0 0 0 1 0 0 0 1 0 0 0 11

1

[I ;

2 - 3 1; 1 0 0 0

0 1 1 21-l 1 1 0
0 - 4 7 f3 ,  - 2 0 1 0

i5 -57 21-3 -3i 03 -2 0  -2  1  1 0
I I

I 00 0 0 0 1 11 12 1 11;  121  21-l  -6 -8
I

4 5 1 5 5 10  0 1

1 0 1 0  1 -5 1 - 3 21-l  I 3

I

-2 1 - 2  1 0  0 1

I
i

0 0 1 11-6 4 5
1 11 i i i i

0

1 0 0 12 121-8 I 5 5 1 I

r 1 0 0 2 1  3
1 “A011  -ii

! 0 o 0 0 o 10 o 1 o 11-A 11-A  1-s  I  I 11  i 7 4 -1 11  5  11  6 0 0 1
-

MA 226 (Ii)



1 3 1

(7)  1

1

1

1

5

‘I

3

2 -

9

R2 +.-  (-l)R, + Rz
R3  -(-~)RI  + R3

R., + (-5) RI + Rs

R4 +-  (-2) Rz + Rq

Rz * R3

- 3 1 b.%iW-&  (WEI.  2.4.2)

-3 -2
1

5

5 1

1 1 1 1 0 0 0
I

1 2 ’ 0
I

1 0 0

-1 110 0 1 01 6,O  i 0 0 1 I

11 1;1; 11 00 00 00

00 1)-l1)-l 1 01 0 00

- 2- 2
00

l-1l-1
00

11
00

- 4- 4 11 i - 5i - 5 00 00 111111

1 1; 1 0 0 0

0 1 f - l 1 0 0
I

- 2 op1 0 1 10

- 4 i-l,-3 -2 0 11

1 1; 1 0 0 o-
- 2 I01-l 0 1 0

t
0 11-l 1 0 0

- 4 -1 1-3 - 2 0 1

Iu  226 (HI 7 5



RI + (-1) Rz + R, 1 0 0 -. 01

0 1

r 0 0

3 1 i 2

-2 “i-1 0 1 0

R3 + (-2) Rz + Rg 4 11-l - 4 0 1
I

0 0 -4 -1 1-3 - 2 0 1

1 0

! 0 0

3 1  12 0 - 1 0

0 1 -2 0 1-l
I

0 1 0

0 0 4 1 i-1 - 4 0 1

R.,  + R3 + Rq 0 0 I -4, - 6 0 2 1
LEi’Whb.%~~~~~i~  (VW.  2.4.2)

(2) I 3

2 1 2

1 1 2 I2 2

RI  ++  R3

[; ; $ i ;]

1

i 0

2 210 0 1

Rz+(-~)RI + Rz 0 - 3 -2 : 0
I

1 - 2

R3  + (-3)R, + RS - 5 -4 i 1 0 - 3 I

1 2 2io 0 1

0 - 3 -2 I I 0 1 - 2R,+-(-2)Rz+  R3 0 I
1 011 - 2 1 1

76

1 2 2 1 0 0 1

Rz - R3

0

I

1 Oil - 2 1

0 - 3 -2 ! 0 1 - 2 I

Mh 226  (Ii)



RI + (-2)Rz + RI

R3  +- 3R2 + R,

R, + (-f)R,
R, +- (--2) Rx  + RI

(4) I 1 2

1 1 2

1 1
3 I
0

R3  + (-1)Rz + Rs

3il 0 0
I

Rz+(-l)Rl + Rz -1 l-1 1 0
I

-2!O -1 1 I

Rz + (- 1)  Rz

R,*(-!)R,
2

M 2 2 6  (II) 77



R,  + ( - 2 )  Rz  +  R I 1

0

0

RI  + ( - 1 )  Rx  + R I 1

Rz  + ( - 1 )  R3  +  RZ 0

0 1 i-1 2 0

1 11 1 - 1 0

0 1io ‘-1i 2 1

(6) [ 1  1 1 1

1 2 -1 2

1 -1 2 1

1 3 3 2 I
1

RZ  + (-1) RI  + Rz 0

RJ  + (- 1) RI  + Rs 0

R4  + (-1) R I  +  Rq Lo

1 1 I1  I 10 0 01
i

1 - 2 1;-I 1 0 0

-2 1 01-l 0

1 0

2 2 lf-1 0 0.1 1

RI + (-1) RZ  + R, 01 2 - 1 0 0

1 1 - 1 1 0 0

R, +- 2R2  + Ra 21 -3 2 1 0,

R4 +- (-2)Rz+
R4

-1i
1 - 2 0 1

I

78
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i

1 .  0 3 01  2 - 1 0 o -
,

0 1 - 2 1 i-1 1 0 0

0 0 - 3 21-3 2 i 0
IR4 + 2R3 + R.I 0 0 0 31-5 2 2 1

R, +($Rn
3lR4tjR4

R, + (-3)R, + RI

R2  +-  2R3  + R2

R, + (-2) R4  + RI

R2  + 1 Rq  + Rz
3
2R3  +-  - R4  + Rs
3

1 0 3’ OI 2
0 1 -2 1 -1

i
00 l-i;1

00 0 ’ 51 I--
d 3

1 0 0  21-I
f

0 1 0 -; I1

0 0 1 2 i 1
-3 i

0 0 0 1 i-;

1

0

0

0

:I
3
4

1 .7
0 0 Ol-

1 0 oj:
9

0 1 I 1
O 1-9

I 50 O ’ i-j

1 1 2-_ --
3 33
141- -

-9 9
z 12

1
- -

9
2

f f

5 35 i

-

-1 00

1 0 0

2 lo-_ --
3

23  21
3 33 1

1 1 07

l

-_ 2.

--
; 3

-_ lo- -

1 1 1
j 53 I

1 1 2
3 -3 -3
1 4 1
9 -9 9
2 1 2

.-

9

9 9
2 2 1
j 3 5 I
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1 1 2 1i1000
i

0 -2 0 0; 0 10 0

R3 -(-l)R,+ R3 L 0 1 -10 3 2 -3 j-1 0 1 0 11iOOOl

1 1 2 lil  0 0 0
,

Rz  ++ Rs 0 1 -1

I
0 -2 0 0: 0 10 0

I0 3 2 -3;-1  0 1 0 I1: 0 0 0 1

RI +--l)Rz+R, 1 0 3 4 1 2 0 - 1

0 1 - 1 -31-l  0 1 0

R, +- 2R2  + R3 0 0 - 2 -6 I -2 1 2 0

Rq  + (-3) Rz  + R, 0 0 5 I10, 3 0 - 3 0 I1

10

1 0 0

3 4; 2 0 - 1 0

0 I - 1 -3 ; -1 0 1 0
1RJ + - R, 0 0 1 -3i-1  1 1 0

W;Wb;;; 0 0 1 0 1 0 5 -6 101 I 3 0 2 - 3 1

0 0 1 - 3

R4  +- (-5) R, + RJ 0 25 I 8 -;

,

- 8 1 1

-; - 4 0

I20
i

12 1 0

1Rj + - Rst 8 -L
11 25

-A L
25 1 10 25 25

80
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R, + (-13) R.I + RI

R2 + 6R4 f R2

RJ +- 3R4 + Rx

%uaofatb

0 0 i$

I
i

0 O  I-$

i
1 0 I - ’

I 25

0 ’
t 8
I, 25

1 4- -
5 25

1 2

10 25

1 1

3 25

1 8
10 -25

1 4 13- -
5 2s -25

I 2 6- -
10 25 z

1 1 3

5 !% 25

1 8 1
-lo -25 2:

13
-ts

6
25

-1

3
zs

if

2. W@&%  A  = k,h nonsingular n”iOL~O  ad - bc f 0

%L~U% $1 ad - bc #  0 TlZh ad - bc #  0 UWildl  A b?hi  nonsingular 2 WI19
a

UA  2 2 6  (ii) 81



R, +- (-~)RI  + R,

[ 0 1 2 121010 3j  10  0

I
o -2 o 1 -I o II

RI +- C-2) Rz + RI 1 0 -1 I 1
,

0 I2jO
I

0 -2 0 j-l

R ,  +. 2R2  +  Rj

I
R3  +-  - R3

4

R,  + Rx  +  RI

R2 + (-2) R3 + RI

[ 0 0 1 0 0 1 0 1  1  1 = ESr 0 00 10 I -2 0 1  I = Eg
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BELHU?l Eg Es Eq E3 Et E, A = I3

‘&~U  A = E;’  E;’  E;’ E;’  E;’  E;l

= i 1 0

0 1 0

I 0 0 11 -1 0 -I I 0 0

0 1 0 0 1 2

0 0- I[ 11 0 0 1

nonsingular

RZ  + - 2R, + Rz

GIU  singular

]

m 0 1  1 2 1 1 3 2 I 1



RI + (-3)Rz+ R I  1 oh-  I 1 -- ’
, 2 4

(3) 1 1

2

39

0 0

1 1 2 1 0 1 01
Lo 1 2jo 0 1J

1 2  3 , 1 0 0  ,

R2 + (-1lR1 +Rz

o -1 -1 -1 I o

i I

1
0  1 2 1 0 0 1

Rr + 2R2 + R, 1 0 11-l

0 - 1 -1 ; -1

2 0 11 0

R3 +- R2 f RS 0 0 1;-1 1 1

RI +-

0 - 1 o/-22 1

1 0 0 1 0 1 -I 10 0 li-1 1 11 oolo l-l

0 1 0 i 2 -2 -I 10 0 1 i -1 1 1

CiUt70f~~~  i

0 1 - 1

LBU n o n

singular 2 - 2 - 1

- 1 1 1 I

(4)
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1 2 31100
I

R2+--l)R,+ Rz 0 -1 -1 , -1 1 0

I
0 1 ljOO1I

1 2 3poo

0 -1 -1 I-l 1 0
I

R3 +- RZ + RJ 0 0 01-l 1 1 I

b8!-4 singular (Yl.U. 2.4.2)
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