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1

4
(20 + 10 + t2 + t4);
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1
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4
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1
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S:��§Ý÷v

t6 =
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(30 + 40 + t3 + t5);

�n��±�Ù÷v��5�§|

4t1 − t2 − t4 = 30

t1 − 4t2 + t3 + t5 = −20
t2 − 4t3 + t6 = −60
t1 − 4t4 + t5 = −40
t2 + t4 − 4t5 + t6 = −30
t3 + t5 − 4t6 = −70
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4 −1 0 −1 0 0

1 −4 1 0 1 0

0 1 −4 0 0 1

1 0 0 −4 1 0

0 1 0 1 −4 1

0 0 1 0 1 −4





t1

t2

t3

t4

t5

t6


=



30

−20
−60
−40
−30
−70


.

2. )b�3��±ÏS§u¶�o���x1§>��o�

��x2§c´�o���x3§�â²ï�±��
x1 − (0x1 + 0.65x2 + 0.55x3) = 5000

x2 − (0.25x1 + 0.05x2 + 0.10x3) = 2500

x3 − (0.25x1 + 0.05x2 + 0x3) = 0

,
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5. )b�S4
n = f(n) = a1n+a2n

2+a3n
3+a4n

4+a5n
5§K

f(n)− f(n− 1)

= (a1n+ a2n
2 + a3n

3 + a4n
4 + a5n

5)

−[a1(n− 1) + a2(n− 1)2 + a3(n− 1)3 + a4(n− 1)4 + a5(n− 1)5]

= (a1 − a2 + a3 − a4 + a5) + (2a2 − 3a3 + 4a4 − 5a5)n

+(3a3 − 6a4 + 10a5)n
2 + (4a4 − 10a5)n

3 + 5a5n
4

= n4
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1.(1) )
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A =



4 −1 0 −1 0 0

1 −4 1 0 1 0

0 1 −4 0 0 1

1 0 0 −4 1 0

0 1 0 1 −4 1

0 0 1 0 1 −4


,

O2Ý
A =



4 −1 0 −1 0 0 30

1 −4 1 0 1 0 −20
0 1 −4 0 0 1 −60
1 0 0 −4 1 0 −40
0 1 0 1 −4 1 −30
0 0 1 0 1 −4 −70


.
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éO2Ý
?1Ð�1C�§z�5��F/(ÓÆ��±

}Á¦^Mathlab?1O�)

A
Ð�1C�

−→



1 0 0 0 0 0 18.70

0 1 0 0 0 0 23.48

0 0 1 0 0 0 28.70

0 0 0 1 0 0 21.30

0 0 0 0 1 0 26.52

0 0 0 0 0 1 31.30


.

¤±�S:§Ý�

t1 = 18.70, t2 = 23.48, t3 = 28.70, t4 = 21.30, t5 = 26.52, t6 = 31.30.
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1.(2) )

XêÝ
A =

 1 −0.65 −0.55
−0.25 0.95 −0.1
−0.25 −0.05 1

 ,

O2Ý
A =

 1 −0.65 −0.55 5000

−0.25 0.95 −0.1 2500
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x2 = −4 + x3 + x4
§Ù¥§x3, x4´

gd��þ.
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2.(4) )�§|�O2Ý
�

A =

 2 −3 1 5 6

−3 1 2 −4 5

−1 −2 3 1 11

 ,

éO2Ý
?1Ð�1C�§z�5��F/

A
Ð�1C�

−→

1 0 1 −1 3

0 1 −1 −1 −4
0 0 0 0 0

 .

�§|kÃ¡õ)

{
x1 = 3− x3 + x4

x2 = −4 + x3 + x4
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gd��þ.
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2.(5) )

�§|�O2Ý
�A =


1 −5 −2 4

2 −3 1 7

−1 12 7 −5
1 16 13 −1

 ,

éO2Ý
?1Ð�1C�§z�5��F/

A
Ð�1C�

−→


1 0 15

7
28
7

0 1 5
7 −1

7

0 0 0 0

0 0 0 0

 .

�§|kÃ¡õ)

{
x1 = 28

7 −
15
7 x3

x2 = −1
7 −

5
7x3

§Ù¥§x3´gd�

�þ.
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 ,

éO2Ý
?1Ð�1C�§z�5��F/

A
Ð�1C�
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1 0 15

7
28
7

0 1 5
7 −1

7

0 0 0 0

0 0 0 0

 .

�§|kÃ¡õ)

{
x1 = 28

7 −
15
7 x3

x2 = −1
7 −

5
7x3

§Ù¥§x3´gd�

�þ.
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?1Ð�1C�§z�5��F/

A
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28
7
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7 −1

7
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0 0 0 0

 .

�§|kÃ¡õ)

{
x1 = 28

7 −
15
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�þ.
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2.(5) )�§|�O2Ý
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éO2Ý
?1Ð�1C�§z�5��F/

A
Ð�1C�

−→


1 0 15

7
28
7

0 1 5
7 −1

7

0 0 0 0

0 0 0 0

 .

�§|kÃ¡õ)

{
x1 = 28

7 −
15
7 x3

x2 = −1
7 −

5
7x3

§Ù¥§x3´gd�

�þ.
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2.(6) )

�§|�O2Ý
�A =


1 −5 −2 4

2 −3 1 7

−1 12 7 −5
1 16 13 1

 ,

éO2Ý
?1Ð�1C�§z��F/

A
Ð�1C�

−→


1 0 15

7
28
7

0 1 5
7 −1

7

0 0 0 1

0 0 0 0

 .

����Ñy
Ì�§�§|Ã).
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2.(6) )�§|�O2Ý
�A =


1 −5 −2 4

2 −3 1 7

−1 12 7 −5
1 16 13 1
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éO2Ý
?1Ð�1C�§z��F/

A
Ð�1C�
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1 0 15

7
28
7

0 1 5
7 −1

7

0 0 0 1

0 0 0 0

 .

����Ñy
Ì�§�§|Ã).
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����Ñy
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28
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����Ñy
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3.(1) )

±xiPÝ�Ai�]7(i = 1, 2, 3)§K�âK¿��
x1 + x2 + x3 = 1000

2x1 − x2 = 0

0.12x1 + 0.15x2 + 0.22x3 = 200

^Ý
L«�

AX =

 1 1 1

2 −1 0

0.12 0.15 0.22


x1x2
x3

 =

1000

0

200

 = b§

eA�_§KX = A−1b§|^mathlab�¦

A−1 =


11
12

7
24 −25

6
11
6 − 5

12 −25
3

−7
4

1
8

25
2

 ,
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3.(1) )±xiPÝ�Ai�]7(i = 1, 2, 3)§K�âK¿��
x1 + x2 + x3 = 1000

2x1 − x2 = 0

0.12x1 + 0.15x2 + 0.22x3 = 200

^Ý
L«�

AX =

 1 1 1

2 −1 0

0.12 0.15 0.22


x1x2
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 =
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 = b§
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¤±x1x2
x3

 = A−1b =


11
12

7
24 −25

6
11
6 − 5

12 −25
3

−7
4

1
8

25
2


1000

0

200

 =


250
5

500
3

750

 .

(2)eÝA3�a´A1�A2�Ú§K�K¿§�
x1 + x2 + x3 = 1000

x1 + x2 − x3 = 0

0.12x1 + 0.15x2 + 0.22x3 = 200

|^(1)��{O��

x1x2
x3

 =

−5001000

500

§
w,�YØÜK¿§¢S¯KÃ).
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¤±x1x2
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 = A−1b =


11
12

7
24 −25

6
11
6 − 5

12 −25
3

−7
4

1
8

25
2


1000

0

200

 =


250
5

500
3

750

 .

(2)eÝA3�a´A1�A2�Ú§K�K¿§�
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x1 + x2 − x3 = 0

0.12x1 + 0.15x2 + 0.22x3 = 200

|^(1)��{O��

x1x2
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 =

−5001000

500

§
w,�YØÜK¿§¢S¯KÃ).
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12

7
24 −25
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11
6 − 5

12 −25
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4

1
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25
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200
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500
3

750

 .
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|^(1)��{O��
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§

w,�YØÜK¿§¢S¯KÃ).
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0.12x1 + 0.15x2 + 0.22x3 = 200

|^(1)��{O��

x1x2
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−5001000

500

§
w,�YØÜK¿§¢S¯KÃ).
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1. )

�§|�O2Ý
�

A =


1 1 0 0 −a1
0 1 1 0 a2

0 0 1 1 −a3
1 0 0 1 a4

 ,

éO2Ý
¢�Ð�1C�§z��F/Ý


A
Ð�1C�

−→


1 1 0 0 −a1
0 1 1 0 a2

0 0 1 1 −a3
0 0 0 0 a1 + a2 + a3 + a4

 .

w,§�§|k)⇔ a1 + a2 + a3 + a4 = 0.
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1. )�§|�O2Ý
�

A =


1 1 0 0 −a1
0 1 1 0 a2

0 0 1 1 −a3
1 0 0 1 a4

 ,

éO2Ý
¢�Ð�1C�§z��F/Ý


A
Ð�1C�

−→


1 1 0 0 −a1
0 1 1 0 a2

0 0 1 1 −a3
0 0 0 0 a1 + a2 + a3 + a4

 .

w,§�§|k)⇔ a1 + a2 + a3 + a4 = 0.
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1. )�§|�O2Ý
�

A =


1 1 0 0 −a1
0 1 1 0 a2

0 0 1 1 −a3
1 0 0 1 a4

 ,

éO2Ý
¢�Ð�1C�§z��F/Ý


A
Ð�1C�

−→


1 1 0 0 −a1
0 1 1 0 a2

0 0 1 1 −a3
0 0 0 0 a1 + a2 + a3 + a4

 .

w,§�§|k)⇔ a1 + a2 + a3 + a4 = 0.
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1. )�§|�O2Ý
�

A =


1 1 0 0 −a1
0 1 1 0 a2

0 0 1 1 −a3
1 0 0 1 a4

 ,

éO2Ý
¢�Ð�1C�§z��F/Ý


A
Ð�1C�

−→


1 1 0 0 −a1
0 1 1 0 a2

0 0 1 1 −a3
0 0 0 0 a1 + a2 + a3 + a4

 .

w,§�§|k)⇔ a1 + a2 + a3 + a4 = 0.
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3a1 + a2 + a3 + a4 = 0�§éO2Ý
?�Ú?1Ð�1

C�§z�5�/
1 1 0 0 −a1
0 1 1 0 a2

0 0 1 1 −a3
0 0 0 0 0

 Ð�1C�

−→


1 0 0 1 −a1 − a2 − a3
0 1 0 −1 a2 + a3

0 0 1 1 −a3
0 0 0 0 0

 .

�§|kÃ¡õ)


x1 = −a1 − a2 − a3 − x4
x2 = a2 + a3 + x4

x3 = −a3 − x4
§Ù¥§x4´

gd��þ.
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3a1 + a2 + a3 + a4 = 0�§éO2Ý
?�Ú?1Ð�1

C�§z�5�/
1 1 0 0 −a1
0 1 1 0 a2

0 0 1 1 −a3
0 0 0 0 0

 Ð�1C�

−→


1 0 0 1 −a1 − a2 − a3
0 1 0 −1 a2 + a3

0 0 1 1 −a3
0 0 0 0 0

 .

�§|kÃ¡õ)


x1 = −a1 − a2 − a3 − x4
x2 = a2 + a3 + x4

x3 = −a3 − x4
§Ù¥§x4´

gd��þ.
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2. )

�§|�O2Ý
�

A =

1 2 1 1

2 3 a+ 2 3

1 a −2 0

 ,

éO2Ý
¢�Ð�1C�§z��F/

A
Ð�1C�

−→

1 2 1 1

0 1 −a −1
0 0 (a+ 1)(a− 3) a− 3

 .

�§|Ã)§��=�

{
(a+ 1)(a− 3) = 0

a− 3 6= 0

¤±�§|Ã)§Ka = −1.
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¢�Ð�1C�§z��F/

A
Ð�1C�

−→

1 2 1 1

0 1 −a −1
0 0 (a+ 1)(a− 3) a− 3

 .

�§|Ã)§��=�

{
(a+ 1)(a− 3) = 0

a− 3 6= 0

¤±�§|Ã)§Ka = −1.

êÆ�ÚOÆ� �5�ê1�Ùµ�5�§|S K ) �



SK2.1 SK2.2 SK2.3

SK2.3(P64 − P66)

2. )�§|�O2Ý
�

A =

1 2 1 1

2 3 a+ 2 3

1 a −2 0

 ,

éO2Ý
¢�Ð�1C�§z��F/

A
Ð�1C�

−→

1 2 1 1

0 1 −a −1
0 0 (a+ 1)(a− 3) a− 3

 .

�§|Ã)§��=�

{
(a+ 1)(a− 3) = 0

a− 3 6= 0

¤±�§|Ã)§Ka = −1.

êÆ�ÚOÆ� �5�ê1�Ùµ�5�§|S K ) �



SK2.1 SK2.2 SK2.3

SK2.3(P64 − P66)
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2. )�§|�O2Ý
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A =
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1 a −2 0

 ,
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3. )

éá�§|


x1 + x2 = 0

x2 − x4 = 0

x1 − x2 + x3 = 0

x2 − x3 + x4 = 0

é�§|�XêÝ
?1Ð�1C�§z�5��F/

A
Ð�1C�

−→


1 0 0 1

0 1 0 −1
0 0 1 −2
0 0 0 0

, Ï)�


x1 = −x4
x2 = x4

x3 = 2x4

§�

gd��þx4 = 1§�ú��")


x1 = −1
x2 = 1

x3 = 2

x4 = 1

.
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3. )éá�§|
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3. )éá�§|
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4. )

�§|�O2Ý
�A =

λ 1 1 1

1 λ 1 λ

1 1 λ λ2

§é�§|
�O2Ý
¢�Ð�1C�§z��F/

A
Ð�1C�

−→

1 1 λ λ2

0 λ− 1 1− λ λ− λ2

0 0 2− λ− λ2 1 + λ− λ2 − λ3

 ,

(1)�λ 6= 1�λ 6= −2�§O2Ý
kn�Ì�§�����
ÃÌ�§ù��§|k��)¶

(2)�λ = −2�§O2Ý
kn�Ì�§�����kÌ
�§ù��§|Ã)¶

(3)�λ = 1�§O2Ý
k��Ì�§�����ÃÌ�§

ù��§|kÃ¡õ).
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�a = 1�§éá�§|k)§=¤�½�§kú�).

a = 1�§ú�)�

{
x1 = −x3
x2 = 0

§x3�gd��þ.
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�a = 1�§éá�§|k)§=¤�½�§kú�).

a = 1�§ú�)�
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x2 = 0

§x3�gd��þ.
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