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Приложение на системи линейни уравнения в изравняване на...
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Пеева

 

 

 

�
𝑥𝑥 + 2𝑦𝑦 + 5𝑧𝑧 = 125
2𝑥𝑥 + 5𝑦𝑦 + 𝑧𝑧 = 251
5𝑥𝑥 + 𝑦𝑦 + 2𝑧𝑧 = 512

�
−2𝑥𝑥 + 𝑦𝑦 + 3𝑧𝑧 = 5
𝑥𝑥 − 3𝑦𝑦 − 2𝑧𝑧 = 5
3𝑥𝑥 − 4𝑦𝑦 − 4𝑧𝑧 = 5
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�
𝑥𝑥 + 2𝑦𝑦 + 5𝑧𝑧 = 125
2𝑥𝑥 + 5𝑦𝑦 + 𝑧𝑧 = 251
5𝑥𝑥 + 𝑦𝑦 + 2𝑧𝑧 = 512

�
−2𝑥𝑥 + 𝑦𝑦 + 3𝑧𝑧 = 5
𝑥𝑥 − 3𝑦𝑦 − 2𝑧𝑧 = 5
3𝑥𝑥 − 4𝑦𝑦 − 4𝑧𝑧 = 5
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𝑥𝑥𝑥𝑥�𝐻𝐻� + 𝑦𝑦𝑦𝑦� → 𝑧𝑧𝑧𝑧𝑧𝑧� + 𝑝𝑝𝑝𝑝�𝑂𝑂 + 𝑄𝑄 𝑄𝑄

𝑥𝑥, 𝑦𝑦, 𝑧𝑧, 𝑝𝑝 (𝑥𝑥, 𝑦𝑦, 𝑧𝑧, 𝑝𝑝 ∈ ℕ)

𝑥𝑥 𝑦𝑦 𝑧𝑧 𝑝𝑝
𝐶𝐶�𝐻𝐻� 𝑂𝑂� 𝐶𝐶𝑂𝑂� 𝐻𝐻�𝑂𝑂

𝐶𝐶
𝐻𝐻
𝑂𝑂

�
3𝑥𝑥 + 0𝑦𝑦 = 1𝑧𝑧 + 0𝑝𝑝
8𝑥𝑥 + 0𝑦𝑦 = 0𝑧𝑧 + 2𝑝𝑝
0𝑥𝑥 + 2𝑦𝑦 = 2𝑧𝑧 + 1𝑝𝑝

⇔ �
3𝑥𝑥 + 0𝑦𝑦 − 1𝑧𝑧 − 0𝑝𝑝 = 0
8𝑥𝑥 + 0𝑦𝑦 − 0𝑧𝑧 − 2𝑝𝑝 = 0
0𝑥𝑥 + 2𝑦𝑦 − 2𝑧𝑧 − 1𝑝𝑝 = 0

⇔ �
3𝑥𝑥 − 𝑧𝑧 = 0                          
8𝑥𝑥 − 2𝑝𝑝 = 0                       
2𝑦𝑦 − 2𝑧𝑧 − 𝑝𝑝 = 0                

⇔ �

∀𝑥𝑥 ∈ ℕ       
𝑧𝑧 = 3𝑥𝑥        
𝑝𝑝 = 4𝑥𝑥        
𝑦𝑦 = 5𝑥𝑥        

(𝑥𝑥, 5𝑥𝑥, 3𝑥𝑥, 4𝑥𝑥)

𝑥𝑥 = 1 (1, 5, 3, 4)

𝐶𝐶�𝐻𝐻� + 5𝑂𝑂� → 3𝐶𝐶𝐶𝐶� + 4𝐻𝐻�𝑂𝑂 + 𝑄𝑄

 𝑥𝑥 𝑥𝑥  𝑧𝑧  𝑝𝑝

�
3 0 −1
8 0 0
0 2 −2

   
0

−2
−1

�
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𝑥𝑥𝑥𝑥�𝐻𝐻� + 𝑦𝑦𝑦𝑦� → 𝑧𝑧𝑧𝑧𝑧𝑧� + 𝑝𝑝𝑝𝑝�𝑂𝑂 + 𝑄𝑄 𝑄𝑄

𝑥𝑥, 𝑦𝑦, 𝑧𝑧, 𝑝𝑝 (𝑥𝑥, 𝑦𝑦, 𝑧𝑧, 𝑝𝑝 ∈ ℕ)

𝑥𝑥 𝑦𝑦 𝑧𝑧 𝑝𝑝
𝐶𝐶�𝐻𝐻� 𝑂𝑂� 𝐶𝐶𝑂𝑂� 𝐻𝐻�𝑂𝑂

𝐶𝐶
𝐻𝐻
𝑂𝑂

�
3𝑥𝑥 + 0𝑦𝑦 = 1𝑧𝑧 + 0𝑝𝑝
8𝑥𝑥 + 0𝑦𝑦 = 0𝑧𝑧 + 2𝑝𝑝
0𝑥𝑥 + 2𝑦𝑦 = 2𝑧𝑧 + 1𝑝𝑝

⇔ �
3𝑥𝑥 + 0𝑦𝑦 − 1𝑧𝑧 − 0𝑝𝑝 = 0
8𝑥𝑥 + 0𝑦𝑦 − 0𝑧𝑧 − 2𝑝𝑝 = 0
0𝑥𝑥 + 2𝑦𝑦 − 2𝑧𝑧 − 1𝑝𝑝 = 0

⇔ �
3𝑥𝑥 − 𝑧𝑧 = 0                          
8𝑥𝑥 − 2𝑝𝑝 = 0                       
2𝑦𝑦 − 2𝑧𝑧 − 𝑝𝑝 = 0                

⇔ �

∀𝑥𝑥 ∈ ℕ       
𝑧𝑧 = 3𝑥𝑥        
𝑝𝑝 = 4𝑥𝑥        
𝑦𝑦 = 5𝑥𝑥        

(𝑥𝑥, 5𝑥𝑥, 3𝑥𝑥, 4𝑥𝑥)

𝑥𝑥 = 1 (1, 5, 3, 4)

𝐶𝐶�𝐻𝐻� + 5𝑂𝑂� → 3𝐶𝐶𝐶𝐶� + 4𝐻𝐻�𝑂𝑂 + 𝑄𝑄

 𝑥𝑥 𝑥𝑥  𝑧𝑧  𝑝𝑝

�
3 0 −1
8 0 0
0 2 −2

   
0

−2
−1

�
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𝒙𝒙 𝒙𝒙     𝒛𝒛 𝑝𝑝      𝒛𝒛 𝒛𝒛      𝒙𝒙 𝒙𝒙 𝒛𝒛  𝑦𝑦      𝒙𝒙 𝒙𝒙

�
3 0 −1
8 0 0
0 2 −2

   
0

−2
−1

� ~ �
−1 0 3
0 0 8

−2 2 0
   

0
−2
−1

� ~ �
1 0 −3
0 0 4

−2 2 0
   

0
−1
−1

� ~

𝒛𝒛 𝒛𝒛     𝒙𝒙 𝑝𝑝 𝒛𝒛 𝒛𝒛     𝒙𝒙  𝑝𝑝 𝒛𝒛 𝒛𝒛      𝒙𝒙   𝑝𝑝

�
1 0 −3
0 0 4
0 2 −6

   
0

−1
−1

� ~ �
1 0 −3
0 2 −6
0 0 4

   
0

−1
−1

�  ~ �
1 0 −3
0 1 −3
0 0 1

   
0

−1/2
−1/4

�

𝑟𝑟 = 3 𝑛𝑛 = 4

(𝑟𝑟 = 3)
(𝑛𝑛 − 𝑟𝑟 = 4 − 3 = 1)

𝑥𝑥

�

∀𝑥𝑥 ∈ ℕ       
𝑧𝑧 = 3𝑥𝑥        
𝑦𝑦 = 5𝑥𝑥        
𝑝𝑝 = 4𝑥𝑥        

𝑥𝑥 = 1

(1, 5, 3, 4)

𝑥𝑥𝑥𝑥𝑥𝑥� + 𝑦𝑦𝑦𝑦�
�°�
�� 𝑧𝑧𝑧𝑧𝑧𝑧 + 𝑝𝑝𝑝𝑝�𝑂𝑂

𝑥𝑥 𝑦𝑦 𝑧𝑧 𝑝𝑝
𝑁𝑁𝐻𝐻� 𝑂𝑂� 𝑁𝑁𝑁𝑁 𝐻𝐻�𝑂𝑂

𝑁𝑁
𝐻𝐻
𝑂𝑂

�
1𝑥𝑥 + 0𝑦𝑦 = 1𝑧𝑧 + 0𝑝𝑝
3𝑥𝑥 + 0𝑦𝑦 = 0𝑧𝑧 + 2𝑝𝑝
0𝑥𝑥 + 2𝑦𝑦 = 1𝑧𝑧 + 1𝑝𝑝

(4, 5, 4, 6)

4𝑁𝑁𝑁𝑁� + 5𝑂𝑂�
�°�
�� 4𝑁𝑁𝑁𝑁 + 6𝐻𝐻�𝑂𝑂

𝑥𝑥𝑥𝑥 + 𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦� → 𝑧𝑧𝑧𝑧𝑧𝑧𝑧𝑧� + 𝑝𝑝𝑝𝑝�𝑂𝑂 + 𝑞𝑞𝑞𝑞�𝑂𝑂

𝑥𝑥 𝑦𝑦 𝑧𝑧 𝑝𝑝 𝑞𝑞
𝐾𝐾 𝐻𝐻𝐻𝐻𝑂𝑂� 𝐾𝐾𝐾𝐾𝑂𝑂� 𝑁𝑁�𝑂𝑂 𝐻𝐻�𝑂𝑂

К 1 0 1 0 0 
𝐻𝐻 0 1 0 0 2 
𝑁𝑁 0 1 1 2 0 
𝑂𝑂 0 3 3 1 1 
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𝒙𝒙 𝒙𝒙     𝒛𝒛 𝑝𝑝      𝒛𝒛 𝒛𝒛      𝒙𝒙 𝒙𝒙 𝒛𝒛  𝑦𝑦      𝒙𝒙 𝒙𝒙

�
3 0 −1
8 0 0
0 2 −2

   
0

−2
−1

� ~ �
−1 0 3
0 0 8

−2 2 0
   

0
−2
−1

� ~ �
1 0 −3
0 0 4

−2 2 0
   

0
−1
−1

� ~

𝒛𝒛 𝒛𝒛     𝒙𝒙 𝑝𝑝 𝒛𝒛 𝒛𝒛     𝒙𝒙  𝑝𝑝 𝒛𝒛 𝒛𝒛      𝒙𝒙   𝑝𝑝

�
1 0 −3
0 0 4
0 2 −6

   
0

−1
−1

� ~ �
1 0 −3
0 2 −6
0 0 4

   
0

−1
−1

�  ~ �
1 0 −3
0 1 −3
0 0 1

   
0

−1/2
−1/4

�

𝑟𝑟 = 3 𝑛𝑛 = 4

(𝑟𝑟 = 3)
(𝑛𝑛 − 𝑟𝑟 = 4 − 3 = 1)

𝑥𝑥

�

∀𝑥𝑥 ∈ ℕ       
𝑧𝑧 = 3𝑥𝑥        
𝑦𝑦 = 5𝑥𝑥        
𝑝𝑝 = 4𝑥𝑥        

𝑥𝑥 = 1

(1, 5, 3, 4)

𝑥𝑥𝑥𝑥𝑥𝑥� + 𝑦𝑦𝑦𝑦�
�°�
�� 𝑧𝑧𝑧𝑧𝑧𝑧 + 𝑝𝑝𝑝𝑝�𝑂𝑂

𝑥𝑥 𝑦𝑦 𝑧𝑧 𝑝𝑝
𝑁𝑁𝐻𝐻� 𝑂𝑂� 𝑁𝑁𝑁𝑁 𝐻𝐻�𝑂𝑂

𝑁𝑁
𝐻𝐻
𝑂𝑂

�
1𝑥𝑥 + 0𝑦𝑦 = 1𝑧𝑧 + 0𝑝𝑝
3𝑥𝑥 + 0𝑦𝑦 = 0𝑧𝑧 + 2𝑝𝑝
0𝑥𝑥 + 2𝑦𝑦 = 1𝑧𝑧 + 1𝑝𝑝

(4, 5, 4, 6)

4𝑁𝑁𝑁𝑁� + 5𝑂𝑂�
�°�
�� 4𝑁𝑁𝑁𝑁 + 6𝐻𝐻�𝑂𝑂

𝑥𝑥𝑥𝑥 + 𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦� → 𝑧𝑧𝑧𝑧𝑧𝑧𝑧𝑧� + 𝑝𝑝𝑝𝑝�𝑂𝑂 + 𝑞𝑞𝑞𝑞�𝑂𝑂

𝑥𝑥 𝑦𝑦 𝑧𝑧 𝑝𝑝 𝑞𝑞
𝐾𝐾 𝐻𝐻𝐻𝐻𝑂𝑂� 𝐾𝐾𝐾𝐾𝑂𝑂� 𝑁𝑁�𝑂𝑂 𝐻𝐻�𝑂𝑂

К 1 0 1 0 0 
𝐻𝐻 0 1 0 0 2 
𝑁𝑁 0 1 1 2 0 
𝑂𝑂 0 3 3 1 1 
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�
1 0 −1
0 1 0
0 1 −1

    
0 0
0 −2

−2 0
0 3 −3   −1 −1

� ~ 

⎝

⎛

1 0 −1
0 1 0
0 0 1

    
0 0
0 −2
2 −2

0 0  0      1 − �
�⎠

⎞

𝑟𝑟 = 4, 𝑛𝑛 = 5,

𝑞𝑞
��

�
𝑞𝑞, 2𝑞𝑞, �

�
𝑞𝑞, �

�
𝑞𝑞, 𝑞𝑞�

𝑞𝑞 ∈ ℕ
𝑞𝑞 = 5

𝑥𝑥 = 8, 𝑦𝑦 =
10, 𝑧𝑧 = 8, 𝑝𝑝 = 1, 𝑞𝑞 = 5

8𝐾𝐾 + 10𝐻𝐻𝐻𝐻𝐻𝐻� → 8𝐾𝐾𝐾𝐾𝐾𝐾� + 𝑁𝑁�𝑂𝑂 + 5𝐻𝐻�𝑂𝑂

𝑥𝑥𝑥𝑥𝑥𝑥�𝐶𝐶� + 𝑦𝑦𝑦𝑦�𝑂𝑂 → 𝑧𝑧𝑧𝑧𝑧𝑧(𝑂𝑂𝑂𝑂)� + 𝑝𝑝𝑝𝑝𝑝𝑝�

𝐴𝐴𝐴𝐴�𝐶𝐶� + 12𝐻𝐻�𝑂𝑂 → 4𝐴𝐴𝐴𝐴(𝑂𝑂𝑂𝑂)� + 3𝐶𝐶𝐶𝐶�

�
𝑥𝑥 + 2𝑦𝑦 + 5𝑧𝑧 = 125
2𝑥𝑥 + 5𝑦𝑦 + 𝑧𝑧 = 251
5𝑥𝑥 + 𝑦𝑦 + 2𝑧𝑧 = 512

�
1 2 5
2 5 1
5 1 2

�
125
251
512

�
/. (−2)

 
 

/. (−5)
 
 

�
1 2 5
0 1 −9
0 −9 −23

�
125

1
−113

�
 

/.9
 

~ �
1 2 5
0 1 −9
0 0 −104

�
125

1
−104

� ~

�
1 2 5
0 1 −9
0 0 1

�
125

1
1

�

�
𝑥𝑥 + 2𝑦𝑦 + 5𝑧𝑧 = 125

     𝑦𝑦 − 9𝑧𝑧 = 1
               𝑧𝑧 = 1

(100, 10, 1)

𝑥𝑥𝑥𝑥𝑥𝑥 + 𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦� → 𝑧𝑧𝑧𝑧𝑧𝑧(𝑁𝑁𝑁𝑁�)� + 𝑝𝑝𝑝𝑝𝑝𝑝 + 𝑞𝑞𝑞𝑞�𝑂𝑂
(𝑥𝑥, 𝑦𝑦, 𝑧𝑧, 𝑝𝑝, 𝑞𝑞) = (3, 8, 3, 2, 4)

𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥� + 𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦� + 𝑧𝑧𝑧𝑧�𝑆𝑆𝑆𝑆� → 
𝑝𝑝𝑝𝑝𝑝𝑝�(𝑆𝑆𝑆𝑆�)� + 𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞� + 𝑢𝑢𝑢𝑢�𝑆𝑆𝑆𝑆� + 𝑣𝑣𝑣𝑣�𝑂𝑂

(𝑥𝑥, 𝑦𝑦, 𝑧𝑧, 𝑝𝑝, 𝑞𝑞, 𝑢𝑢, 𝑣𝑣) = (10, 2, 8, 5, 2, 1, 8)

𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥� + 𝑦𝑦𝑦𝑦�𝑆𝑆𝑆𝑆� → 𝑧𝑧𝑧𝑧�𝑆𝑆𝑆𝑆� + 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝� + 𝑞𝑞𝑞𝑞�𝑂𝑂 + 𝑢𝑢𝑢𝑢
(𝑥𝑥, 𝑦𝑦, 𝑧𝑧, 𝑝𝑝, 𝑞𝑞, 𝑢𝑢) = (2, 3, 1, 2, 3, 5)

𝑥𝑥𝑥𝑥𝑥𝑥 + 𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦 + 𝑧𝑧𝑧𝑧�𝑂𝑂 → 𝑝𝑝𝑝𝑝𝑝𝑝[𝐴𝐴𝐴𝐴(𝑂𝑂𝑂𝑂)�] + 𝑞𝑞𝑞𝑞�
(𝑥𝑥, 𝑦𝑦, 𝑧𝑧, 𝑝𝑝, 𝑞𝑞) = (2, 2, 6, 2, 3)
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�
1 0 −1
0 1 0
0 1 −1

    
0 0
0 −2

−2 0
0 3 −3   −1 −1

� ~ 

⎝

⎛

1 0 −1
0 1 0
0 0 1

    
0 0
0 −2
2 −2

0 0  0      1 − �
�⎠

⎞

𝑟𝑟 = 4, 𝑛𝑛 = 5,

𝑞𝑞
��

�
𝑞𝑞, 2𝑞𝑞, �

�
𝑞𝑞, �

�
𝑞𝑞, 𝑞𝑞�

𝑞𝑞 ∈ ℕ
𝑞𝑞 = 5

𝑥𝑥 = 8, 𝑦𝑦 =
10, 𝑧𝑧 = 8, 𝑝𝑝 = 1, 𝑞𝑞 = 5

8𝐾𝐾 + 10𝐻𝐻𝐻𝐻𝐻𝐻� → 8𝐾𝐾𝐾𝐾𝐾𝐾� + 𝑁𝑁�𝑂𝑂 + 5𝐻𝐻�𝑂𝑂

𝑥𝑥𝑥𝑥𝑥𝑥�𝐶𝐶� + 𝑦𝑦𝑦𝑦�𝑂𝑂 → 𝑧𝑧𝑧𝑧𝑧𝑧(𝑂𝑂𝑂𝑂)� + 𝑝𝑝𝑝𝑝𝑝𝑝�

𝐴𝐴𝐴𝐴�𝐶𝐶� + 12𝐻𝐻�𝑂𝑂 → 4𝐴𝐴𝐴𝐴(𝑂𝑂𝑂𝑂)� + 3𝐶𝐶𝐶𝐶�

�
𝑥𝑥 + 2𝑦𝑦 + 5𝑧𝑧 = 125
2𝑥𝑥 + 5𝑦𝑦 + 𝑧𝑧 = 251
5𝑥𝑥 + 𝑦𝑦 + 2𝑧𝑧 = 512

�
1 2 5
2 5 1
5 1 2

�
125
251
512

�
/. (−2)

 
 

/. (−5)
 
 

�
1 2 5
0 1 −9
0 −9 −23

�
125

1
−113

�
 

/.9
 

~ �
1 2 5
0 1 −9
0 0 −104

�
125

1
−104

� ~

�
1 2 5
0 1 −9
0 0 1

�
125

1
1

�

�
𝑥𝑥 + 2𝑦𝑦 + 5𝑧𝑧 = 125

     𝑦𝑦 − 9𝑧𝑧 = 1
               𝑧𝑧 = 1

(100, 10, 1)

𝑥𝑥𝑥𝑥𝑥𝑥 + 𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦� → 𝑧𝑧𝑧𝑧𝑧𝑧(𝑁𝑁𝑁𝑁�)� + 𝑝𝑝𝑝𝑝𝑝𝑝 + 𝑞𝑞𝑞𝑞�𝑂𝑂
(𝑥𝑥, 𝑦𝑦, 𝑧𝑧, 𝑝𝑝, 𝑞𝑞) = (3, 8, 3, 2, 4)

𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥� + 𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦� + 𝑧𝑧𝑧𝑧�𝑆𝑆𝑆𝑆� → 
𝑝𝑝𝑝𝑝𝑝𝑝�(𝑆𝑆𝑆𝑆�)� + 𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞� + 𝑢𝑢𝑢𝑢�𝑆𝑆𝑆𝑆� + 𝑣𝑣𝑣𝑣�𝑂𝑂

(𝑥𝑥, 𝑦𝑦, 𝑧𝑧, 𝑝𝑝, 𝑞𝑞, 𝑢𝑢, 𝑣𝑣) = (10, 2, 8, 5, 2, 1, 8)

𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥� + 𝑦𝑦𝑦𝑦�𝑆𝑆𝑆𝑆� → 𝑧𝑧𝑧𝑧�𝑆𝑆𝑆𝑆� + 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝� + 𝑞𝑞𝑞𝑞�𝑂𝑂 + 𝑢𝑢𝑢𝑢
(𝑥𝑥, 𝑦𝑦, 𝑧𝑧, 𝑝𝑝, 𝑞𝑞, 𝑢𝑢) = (2, 3, 1, 2, 3, 5)

𝑥𝑥𝑥𝑥𝑥𝑥 + 𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦 + 𝑧𝑧𝑧𝑧�𝑂𝑂 → 𝑝𝑝𝑝𝑝𝑝𝑝[𝐴𝐴𝐴𝐴(𝑂𝑂𝑂𝑂)�] + 𝑞𝑞𝑞𝑞�
(𝑥𝑥, 𝑦𝑦, 𝑧𝑧, 𝑝𝑝, 𝑞𝑞) = (2, 2, 6, 2, 3)
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