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ɄȺɅȽȿȼɊȼ 

 ɆŰɞ Ɏɟɗɟɞ ŬɡŰɧ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɜɏɞɘ Űɟɧˊɞɘ ŮűŬɟɛɞɔɐɠ Űɞɡ ŭɘŬɜɡůɛŬŰɘəɞɨ 

ɚɞɔɘůɛɞɨ ůŰɖɜ ŬˊɧŭŮɘɝɖ ɔŮɤɛŮŰɟɘəɩɜ ˊɟɞŰɎůŮɤɜ.  

 

ȷˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ 3 ɛɏɟɖ: 

 

ɇɞ 1
ɞ
 ɛɏɟɞɠ ŬůɢɞɚŮɑŰŬɘ ɛŮ Űɖɜ ŮɨɟŮůɖ ŬˊɞůŰɎůŮɤɜ ŭɘŬűɧɟɤɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ 

ůɖɛŮɑɤɜ Ůɜɧɠ Űɟɘɔɩɜɞɡ, ŬˊɧŭŮɘɝɖ ŬɜɘůɞŰɐŰɤɜ ůŰŬ ŰɟɑɔɤɜŬ, ŬˊɧŭŮɘɝɖ əŬɗŮŰɧŰɖŰŬɠ, 

ˊŬɟŬɚɚɖɚɑŬɠ, ŬˊɞŭŮɑɝŮɘɠ ůɡɜŮɡɗŮɘŬəɩɜ ůɖɛŮɑɤɜ ə.ɚ.ˊ. 

 

ɇɞ 2
ɞ
 ɛɏɟɞɠ ŬůɢɞɚŮɑŰŬɘ ɛŮ Űɖɜ ŮɨɟŮůɖ ŮɛɓŬŭɩɜ Űɟɘɔɩɜɤɜ ˊɞɡ ɏɢɞɡɜ əɞɟɡűɏɠ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ ůɖɛŮɑŬ Ůɜɧɠ Űɟɘɔɩɜɞɡ. 

  

ɇɞ 3
ɞ
 ɛɏɟɞɠ ŬůɢɞɚŮɑŰŬɘ ɛŮ Űɖɜ ŮɨɟŮůɖ ɧɔəɤɜ ŰŮŰɟŬɏŭɟɤɜ. 

 

ȼ ŮɟɔŬůɑŬ ŮəˊɞɜɐɗɖəŮ Űɞ 1969. ȾɎˊɞɘŬ ɛɏɟɖ Űɖɠ ŭɖɛɞůɘŮɨɗɖəŬɜ ůŰɞ 

ɄȷɅȷɅɇȼɀȷ ɇɃɈ ȹȺȿɇȽɃɈ ɇȼɆ ȺɀȺ ŰŬ ɏŰɖ 1970-1972. 

 

Ɇəɞˊɧɠ Űɞɡ Ɏɟɗɟɞɡ ŬɡŰɞɨ ŮɑɜŬɘ ɜŬ ŮɝŬɚŮɑɣŮɘ Űɘɠ ŬŭɡɜŬɛɑŮɠ Űɖɠ ȺɡəɚŮɑŭŮɘŬɠ 

ũŮɤɛŮŰɟɑŬɠ ůŰɖɜ Ůˊɑɚɡůɖ ŭɘŬűɧɟɤɜ ˊɟɞɓɚɖɛɎŰɤɜ ɧˊɤɠ ŮɑɜŬɘ: 

 

Ŭ) ȼ ɛɖ ɔŮɜɘəɐ ɛɏɗɞŭɞɠ, ŬɚɚɎ ɞ ɝŮɢɤɟɘůŰɧɠ ůŮ əɎɗŮ ˊŮɟɑˊŰɤůɖ Űɟɧˊɞɠ 

ŮɟɔŬůɑŬɠ. 

 

ɓ) Ƀ ŭɘŬűɞɟŮŰɘəɧɠ Űɟɧˊɞɠ ŬˊɧŭŮɘɝɖɠ ɔɘŬ Űɞ ɑŭɘɞ ˊɟɧɓɚɖɛŬ ˊɞɡ ŮɝŬɟŰɘɏŰŬɘ 

Ŭˊɧ Űɞ ŮəɎůŰɞŰŮ ůɢɐɛŬ, .́ɢ ɞɝɡɔɩɜɘɞ ï Ŭɛɓɚɡɔɩɜɘɞ Űɟɑɔɤɜɞ ɐ ůɖɛŮɑɞ ŮɜŰɧɠ ï 

ŮəŰɧɠ Űɟɘɔɩɜɞɡ ə.ɚ.ˊ. 

 

ɔ)  ɇɞ ˊɞɚɨˊɚɞəɞ ˊɞɚɚɏɠ űɞɟɏɠ ůɢɐɛŬ ˊɞɡ əɎɜŮɘ Űɘɠ ŬˊɞŭŮɑɝŮɘɠ 

ŭɡůəɞɚɧŰŮɟŮɠ. 

 

ŭ) ȼ ˊŬɟŬɜɧɖůɖ ɐ ˊŬɟŬˊɚɎɜɖůɖ ŮɝŬɘŰɑŬɠ Ůɜɧɠ ɛɖ Ŭəɟɘɓɞɨɠ ůɢɐɛŬŰɞɠ. 

 

Ů) ȼ ŭɡůəɞɚɑŬ əŬŰŬɜɧɖůɖɠ Ůɜɧɠ ˊɞɚɨˊɚɞəɞɡ ůɢɐɛŬŰɞɠ ůŰɞ ɢɩɟɞ.  

(ɆŰɞ Ɏɟɗɟɞ ŬɡŰɧ ŭŮɜ ɗŬ ŮˊŮəŰŬɗɞɨɛŮ ůŮ ˊɟɞɓɚɐɛŬŰŬ ůŰɞ ɢɩɟɞ, ɧɛɤɠ ɞ Űɟɧˊɞɠ 

ŮɟɔŬůɑŬɠ ˊɞɡ ŮəŰɑɗŮŰŬɘ Ůŭɩ ɛˊɞɟŮɑ ɜŬ ŮűŬɟɛɞůŰŮɑ əŬɘ ůŮ ˊɟɞɓɚɐɛŬŰŬ Űɞɡ ɢɩɟɞɡ 

ɢɤɟɑɠ ɞɡůɘŬůŰɘəɏɠ ŬɚɚŬɔɏɠ). 
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ɇŬ ˊɚŮɞɜŮəŰɐɛŬŰŬ Űɞɡ Ɏɟɗɟɞɡ ŬɡŰɞɨ ůŰɖɜ Ůˊɑɚɡůɖ ɔŮɤɛŮŰɟɘəɩɜ ˊɟɞɓɚɖɛɎŰɤɜ 

ŮɑɜŬɘ: 

 

Ŭ) ȼ ɛɖ ɢɟɐůɖ ɔŮɤɛŮŰɟɘəɩɜ ɗŮɤɟɖɛɎŰɤɜ (ˊɚɖɜ ŮɚŬɢɑůŰɤɜ ůŰɖɜ Ŭɟɢɐ ɛɧɜɞ 

Űɞɡ Ɏɟɗɟɞɡ). 

 

ɓ) ȼ ŬɜŮɝŬɟŰɖůɑŬ Űɤɜ ŬˊɞŭŮɑɝŮɤɜ Űɞɡ Ůɜɧɠ Ŭˊɧ Űɞ Ɏɚɚɞ ˊɟɧɓɚɖɛŬ. 

 

ɔ) ȼ ɛɖ ɢɟɐůɖ ůɢɖɛɎŰɤɜ. 

 

ŭ) ȼ ɛɖ ŭɘɎəɟɘůɖ Űɤɜ Űɟɘɔɩɜɤɜ ůŮ ɞɝɡɔɩɜɘŬ ï ŬɛɓɚɡɔɩɜɘŬ 

 

əŬɘ Űɞ ůɖɛŬɜŰɘəɧŰŮɟɞ: 

 

Ů) Ƀɘ Ŭˊɧ ɛɜɐɛɖɠ ɡˊɞɚɞɔɘůɛɞɑ ŬˊɞůŰɎůŮɤɜ ŭɨɞ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ůɖɛŮɑɤɜ 

əŬɗɩɠ əŬɘ ɞ ɡˊɞɚɞɔɘůɛɧɠ Űɤɜ ŮɛɓŬŭɩɜ Űɟɘɔɩɜɤɜ ˊɞɡ ɏɢɞɡɜ ɤɠ əɞɟɡűɏɠ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ ůɖɛŮɑŬ Űɟɘɔɩɜɞɡ. 

 

ȰŰůɘ ɖ ŬˊɧůŰŬůɖ Űɞɡ ɓŬɟɡəɏɜŰɟɞɡ G Ŭˊɧ Űɞ ɏɔəŮɜŰɟɞ Ƚ Ůɜɧɠ Űɟɘɔɩɜɞɡ 

ůɡɜŬɟŰɐůŮɘ Űɤɜ ˊɚŮɡɟɩɜ Űɞɡ, ůŰɖ ůŮɚ. 45   ŭɑɜŮŰŬɘ Ŭˊɧ ɛɜɐɛɖɠ Ŭˊɧ Űɞɜ Űɨˊɞ: 

 
2 2 2

2 1 Ŭ 1 ɓ 1 ɔ
d (G,I) x y z

3 Ŭ ɓ ɔ 3 Ŭ ɓ ɔ 3 Ŭ ɓ ɔ

å õ å õ å õ
= - + - + -æ ö æ ö æ ö

+ + + + + +ç ÷ ç ÷ ç ÷
  

ɧˊɞɡ: 2 2 21
x (ɓ ɔ Ŭ )

2
= + -   

2 2 21
y (ɔ Ŭ ɓ )

2
= + -   

2 2 21
z (Ŭ ɓ ɔ )

2
= + -   

ȼ ɏəűɟŬůɖ ŬɡŰɐ ŭɑɜŮŰŬɘ ŬɡŰɧɛŬŰŬ ɢɤɟɑɠ ɜŬ ˊɟɞɖɔɖɗɞɨɜ ˊɟɎɝŮɘɠ ɐ 

ůɡɚɚɞɔɘůɛɞɑ. Ƀ Űɨˊɞɠ ɛˊɞɟŮɑ əŬŰɧˊɘɜ ɜŬ ˊɎɟŮɘ ŬˊɚɞɨůŰŮɟɖ ɛɞɟűɐ Ŭɜ ɔɑɜɞɡɜ əɎˊɞɘŮɠ 

ˊɟɎɝŮɘɠ əŬɘ əŬŰŬɚɐɔŮɘ:  

 

2 3 3 3

2

1
d (G,I) Ŭ ɓ ɔ 2(ɓ ɔ Ŭ)(ɔ Ŭ ɓ)(Ŭ ɓ ɔ) 5Ŭɓɔ

9(Ŭ ɓ ɔ)
è ø= + + + + - + - + - -ê ú+ +

 

 

ɇŬ ˊɚŮɞɜŮəŰɐɛŬŰŬ Űɞɡ Ɏɟɗɟɞɡ ŬɡŰɞɨ ɔɑɜɞɜŰŬɘ əŬŰŬɜɞɖŰɎ Ŭɜ ˊɟɞůˊŬɗɐůŮɘ 

əŬɜŮɑɠ ɜŬ ŬˊɞŭŮɑɝŮɘ Űɖɜ ˊɟɞɖɔɞɨɛŮɜɖ ůɢɏůɖ ɛŮ ŰŬ ɔɜɤůŰɎ ɗŮɤɟɐɛŬŰŬ Űɖɠ ȺɡəɚŮɑŭŮɘŬɠ 

ũŮɤɛŮŰɟɑŬɠ ɐ Ŭɜ ˊɟɞůˊŬɗɐůŮɘ ɜŬ əɎɜŮɘ ɏɜŬ ˊɞɚɨˊɚɞəɞ ůɢɐɛŬ.  

 

Ʉ.ɢ ɏɜŬ Ŭˊɧ ŰŬ ˊɟɞɓɚɐɛŬŰŬ ˊɞɡ ɚɨɜɞɡɛŮ ŮɑɜŬɘ ɖ ŮɨɟŮůɖ Űɞɡ ŮɛɓŬŭɞɨ Űɞɡ Űɟɘɔɩɜɞɡ 

1 2GG G  ɧˊɞɡ:  

G Űɞ ɓŬɟɨəŮɜŰɟɞ Űɟɘɔɩɜɞɡ 1 2 3ȷȷ ȷ,  

1G  Űɞ ɓŬɟɨəŮɜŰɟɞ Űɞɡ Űɟɘɔɩɜɞɡ  ˊɞɡ ɏɢŮɘ əɞɟɡűɏɠ ŰŬ ůɖɛŮɑŬ ŮˊŬűɐɠ Űɞɡ 

ŮɔɔŮɔɟŬɛɛɏɜɞɡ əɨəɚɞɡ ɛŮ Űɘɠ ˊɚŮɡɟɏɠ Űɞɡ Űɟɘɔɩɜɞɡ əŬɘ  
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2G   Űɞ ɓŬɟɨəŮɜŰɟɞ Űɞɡ Űɟɘɔɩɜɞɡ ˊɞɡ ɏɢŮɘ ɤɠ əɞɟɡűɏɠ ŰŬ ůɖɛŮɑŬ Űɞɛɐɠ Űɤɜ 
Ŭ ɓ(ɛ ,ŭ ), 

ɓ ɔ(ɛ ,ŭ ) əŬɘ 
ɔ Ŭ(ɛ ,ŭ ). Ƀ ɡˊɞɚɞɔɘůɛɧɠ ɔɑɜŮŰŬɘ ɢɤɟɑɠ Űɖ ɢɟɐůɖ əŬɜŮɜɧɠ ɗŮɤɟɐɛŬŰɞɠ Űɖɠ 

ũŮɤɛŮŰɟɑŬɠ.  

ɇɞ ŬɜŰɑůŰɞɘɢɞ ůɢɐɛŬ űŬɑɜŮŰŬɘ ˊŬɟŬəɎŰɤ. ɇɞ ůɢɐɛŬ ŭŮɜ ŮɑɜŬɘ ɞɚɞəɚɖɟɤɛɏɜɞ ŮˊŮɘŭɐ ɞɘ 

ˊɟɧůɗŮŰŮɠ ɔɟŬɛɛɏɠ ˊɞɡ ɢɟŮɘɎɕɞɜŰŬɘ ɗŬ ŮˊɘəɎɚɡˊŰŬɜ Űɘɠ ɐŭɖ ɡˊɎɟɢɞɡůŮɠ. ɉɟŮɘɎɕɞɜŰŬɘ 

ŭɖɚ. Ůˊɘˊɚɏɞɜ ɞɘ ŭɘɎɛŮůɞɘ Űɞɡ Űɟɘɔɩɜɞɡ Ⱦȿɀ ɔɘŬ Űɖɜ ŮɨɟŮůɖ Űɞɡ ə.ɓ 
2G , əŬŰɧˊɘɜ 

ɢɟŮɘɎɕɞɜŰŬɘ ɜɏŮɠ ɓɞɖɗɖŰɘəɏɠ ɔɟŬɛɛɏɠ ɔɘŬ Űɖ ɚɨůɖ əŬɘ ɓŮɓŬɑɤɠ əŬŰɧˊɘɜ ɢɟŮɘɎɕŮŰŬɘ ɖ 

ɚɨůɖ!!! 

 
ȷ

1

ȷ2 ȷ3ȷ'1

ȷȭ2

ȷ'
3

ɀ2

ɀ1

ɀ3

G

K

ȿ

ɀ

Ȼ1

Ȼ2

Ȼ3

G
1

G
2

 
 

ɇɞ ŮɛɓŬŭɧɜ Űɞɡ Űɟɘɔɩɜɞɡ 1 2GG G ɡˊɞɚɞɔɑɕŮŰŬɘ ůŰɞ ˊŬɟɧɜ Ɏɟɗɟɞ ůŰɖ ůŮɚ. 86 ɢɤɟɑɠ Űɖ 

ɓɞɐɗŮɘŬ Űɞɡ ůɢɐɛŬŰɞɠ, ɢɤɟɑɠ Űɖ ɢɟɐůɖ ɔŮɤɛŮŰɟɘəɩɜ ɗŮɤɟɖɛɎŰɤɜ ɐ Űɨˊɤɜ əŬɘ 

ɓɟɑůəŮŰŬɘ ůɡɜŬɟŰɐůŮɘ Űɤɜ ˊɚŮɡɟɩɜ Ŭ, ɓ, ɔ əŬɘ Űɞɡ ŮɛɓŬŭɞɨ Ⱥ Űɞɡ Űɟɘɔɩɜɞɡ 

1 2 3ȷȷ ȷɑůɞ ɛŮ: 

1 1 2 2

1 2

1 1 2 2

ɚ ɛ ɚ ɛ
(GG G ) | |Ⱥ

ɛ ɜ ɛ ɜ

- -
=

- -
  ɧˊɞɡ 

1

1
ɚ

3
=      

1

1 Ŭ ɓ ɔ Ŭ ɔ ɓ
ɛ

6 ɓ ɔ

å õ+ - + -
= +æ ö
ç ÷

  

2

1
ɚ

3
=      

2

1 ɓ ɔ Ŭ ɓ Ŭ ɔ
ɛ

6 ɔ Ŭ

å õ+ - + -
= +æ ö
ç ÷

  

1

1 Ŭ ɓ Ŭ
ɜ

3 ɓ 2Ŭ ɔ 2ɓ Ŭ 2ɔ

å õ
= + +æ ö

+ + +ç ÷
  

2

1 ɓ ɓ ɔ
ɜ

3 ɓ 2Ŭ ɔ 2ɓ Ŭ 2ɔ

å õ
= + +æ ö

+ + +ç ÷
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SUMMARY:  

 

This article presents new ways of applying vector calculus for proving geometric 

proposals. 

 

It is made up of 3 parts: 

 

The 1
st
 part deals with the calculation of distances between various characteristic points 

of a triangle, proving verticality, parallelism, collinear points etc. 

 

The 2
nd

 part deals with the calculation of area of triangles that have as vertices  

characteristic points of a triangle. 

 

The 3
rd
 part deals with the calculation of volume of tetrahedrons.  

 

The paper was drafted in 1969. Some parts of it were published in the periodical of the 

Hellenic Mathematical Society in 1970-1972. 

 

The purpose of this article is to eliminate the weaknesses of Euclidean Geometry in 

solving various problems, such as: 

 

a) Using a unique work method due to lack of a generic method. 

 

b) Different method of proof for the same problem that depends on the 

specific shape, e.g. acute or obtuse triangle, point outside a triangle etc. 

 

c) A complicated shape that complicates proofs. 

 

d) The misunderstanding or misleading nature of an imprecise shape. 

 

e)  The difficulty of understanding a complicated shape in space. (In this 

article we will not extend to problems in space, but the work method 

presented here can be applied to special problems without substantial 

changes). 

 

The benefits of this article in solving geometrical problems are: 

 

a)  Non-use of geometric theorems (except for a few at the beginning of the 

article). 

 

b)  The independence of proof between problems. 

 

c) Non-use of shapes. 

 

d)  Not distinguishing between acute and obtuse triangles ï and the most 

important;  
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e)  Calculating from memory the distance between two characteristic points 

and also surface area of triangles that have as their peaks characteristic 

points of a triangle. 

 

The distance of the centre of weight G from the incenter I of a triangle in function of the 

sides a, b, c of the triangle is calculated (page 45) from memory using the following 

formula: 

 

 2 2 2 21 Ŭ 1 ɓ 1 ɔ
d (G,I) ( - ) x ( - ) y ( - ) z

3 a b c 3 a b c 3 a b c
= + +

+ + + + + +
 

where: 2 2 21
x= (b +c -a )

2
 

2 2 21
y= (c +a -b )

2
 

2 2 21
z= (a +b -c )

2
 

 

This expression can be presented automatically without any prior calculations or 

reasoning. The formula can then take on a simpler form if some calculations take place 

and concludes as: 

 

2 3 3 31
d (G,I) a b c 2(b c -a)(c a -b)(a b -c) -5abc

9(a b c)
è ø= + + + + + +ê ú+ +

 

 

The benefits of this article are understood if one is to try and prove the previous 

relationship using well-known theorems of Euclidian Geometry or if one tries to make a 

complex shape. 

 

For example, one of the problems solved is calculation of the surface area of triangle 

GG1G2 where: 

G is the centre of weight of triangle A1A2A3, 

G1 is the centre of weight of the triangle that has as vertices the points of contact of the 

inscribed circle with the sides of the triangle and; 

G2 is the centre of weight of the triangle that has as its vertices the points of intersection 

of a b(m ,d ), b c(m ,d ) and c a(m ,d ). The calculation is performed without the use of any 

Geometry theorems. 

 

The relevant shape appears below. The shape is not complete because the additional 

lines required would cover the existing ones.  

The medians of triangle Ⱦȿɀ are needed for the calculation of the centre of weight of 

G2, auxiliary lines are needed for the solution and of course the solution is also 

required!!! 
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ȷ
1

ȷ2 ȷ3ȷ'1

ȷȭ2

ȷ'
3

ɀ2

ɀ1

ɀ3

G

K

ȿ

ɀ

Ȼ1

Ȼ2

Ȼ3

G
1

G
2

 
 

The area of triangle GG1G2 is calculated (page 86)  in this article without the help of the 

shape, without the use of geometric theorems or formulas, in function to the sides a, b, c 

and the area S of triangle A1A2A3 equaling: 

 

1 1 2 2

1 2

1 1 2 2

x - y x - y
(GG G ) =| | S

y - z y - z
 where 

1

1
x =

3
     1

1 a + b -c a + c - b
y = +

6 b c

å õ
æ ö
ç ÷

 

2

1
x =

3
     2

1 b + c -a b + a -c
y =

6 c a

å õ
+æ ö

ç ÷
 

1

1 a b a
z = +

3 b + 2a c + 2b a + 2c

å õ
+æ ö

ç ÷
 2

1 b b c
z = +

3 b + 2a c + 2b a + 2c

å õ
+æ ö

ç ÷
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ɀȺɅɃɆ 1
ɞ
 

 

 

ȷɄɃɆɇȷɆȺȽɆ ɇɋɁ ȾɈɅȽɋɁ ɆȼɀȺȽɋɁ ɇɅȽũɋɁɃɈ 

ɆɈɁȷɅɇȼɆȺȽ ɇɋɁ ɄȿȺɈɅɋɁ ɇɃɈ 
 

 

ȾɨɟɘŬ ůɖɛŮɑŬ Űɟɘɔɩɜɞɡ 
 

Ƀɟɘůɛɞɑ: 

¶ ȾɨɟɘŬ ůɖɛŮɑŬ Űɟɘɔɩɜɞɡ ɞɜɞɛɎɕɞɜŰŬɘ:  

  1) ɞɘ əɞɟɡűɏɠ Űɞɡ 
1 2 3
ȷ ,ȷ ,ȷ,  

  2) ŰŬ ɛɏůŬ Űɤɜ ˊɚŮɡɟɩɜ Űɞɡ 
1 2 3
ɀ ,ɀ ,ɀ,  

  3) ŰŬ ɑɢɜɖ Űɤɜ ŮůɤŰŮɟɘəɩɜ ŭɘɢɞŰɧɛɤɜ Űɞɡ 
1 2 3
ȷ ,ȷ ,ȷ¡ ¡ ¡,  

  4) ŰŬ ɑɢɜɖ Űɤɜ ŮɝɤŰŮɟɘəɩɜ ŭɘɢɞŰɧɛɤɜ Űɞɡ 
1 2 3
ȷ ,ȷ ,ȷ¡¡ ¡¡ ¡¡, 

  5) ŰŬ ɑɢɜɖ Űɤɜ ɡɣɩɜ Űɞɡ 
1 2 3
ȼ ,ȼ ,ȼ, 

  6) ŰŬ ůɖɛŮɑŬ ŮˊŬűɐɠ Űɞɡ ŮɔɔŮɔɟŬɛɛɏɜɞɡ əɨəɚɞɡ ɛŮ Űɘɠ ˊɚŮɡɟɏɠ Űɞɡ 
1 2 3
Ȼ ,Ȼ ,Ȼ, 

  7) ŰŬ əɏɜŰɟŬ Űɤɜ ˊŬɟŮɔɔŮɔɟŬɛɛɏɜɤɜ əɨəɚɤɜ 
1 2 3
Ƀ ,Ƀ ,Ƀ, 

  8) Űɞ ə. ɓɎɟɞɡɠ Űɞɡ G, 

  9) Űɞ ɏɔəŮɜŰɟɧ Űɞɡ Ƚ, 

10) Űɞ ˊŮɟɑəŮɜŰɟɧ Űɞɡ Ƀ, 

11) Űɞ ɞɟɗɧəŮɜŰɟɧ Űɞɡ ȼ əŬɘ 

12) Űɞ əɏɜŰɟɞ Űɞɡ əɨəɚɞɡ Űɞɡ Euler 
9
Ƀ  

 

[ũɘŬ ŮɡəɞɚɑŬ ˊŬɟŬɚŮɑɣŬɛŮ Űɖɜ ŬɡŰɞɜɧɖŰɖ ŬɜŰɘůŰɞɘɢɑŬ, ɧŰɘ ŭɖɚ. Űɞ 1ɀ  ŮɑɜŬɘ Űɞ ɛɏůɞ Űɖɠ 

ˊɚŮɡɟɎɠ 2 3ȷ ȷ ə.ɚ.ˊ] 

 

ɇŬ ůɖɛŮɑŬ ŬɡŰɎ ŮɑɜŬɘ ůŮ ˊɚɐɗɞɠ 26. 

 

ɄŬɟŬəɎŰɤ ɗŬ ɓɟɞɨɛŮ Űɘɠ ŬˊɞůŰɎůŮɘɠ ŬɡŰɩɜ ŬɜɎ ŭɨɞ ůɡɜŬɟŰɐůŮɘ Űɤɜ ˊɚŮɡɟɩɜ Űɞɡ 

Űɟɘɔɩɜɞɡ 2 3Ŭ (ȷ ȷ )= , 3 1ɓ (ȷ ȷ )= , 1 2ɔ (ȷȷ )= . ɇɞ ˊɚɐɗɞɠ Űɤɜ ŬˊɞůŰɎůŮɤɜ ŬɡŰɩɜ 

ŮɑɜŬɘ ɧůɞɘ əŬɘ ɞɘ ůɡɜŭɡŬůɛɞɑ Űɤɜ 26 ůɖɛŮɑɤɜ ŬɜɎ ŭɨɞ, ŭɖɚ. ŮɑɜŬɘ ɑůɞ ɛŮ 
26

325
2

å õ
=æ ö

ç ÷
.  

 

¶ ɀɑŬ ŮɡɗŮɑŬ ˊɞɡ ůɡɜŭɏŮɘ ŭɨɞ əɨɟɘŬ ůɖɛŮɑŬ Ůɜɧɠ Űɟɘɔɩɜɞɡ ɚɏɔŮŰŬɘ əɨɟɘŬ ŮɡɗŮɑŬ. 

 

¶ ɇɞ ůɖɛŮɑɞ Űɞɛɐɠ ŭɨɞ əɡɟɑɤɜ ŮɡɗŮɘɩɜ Ůűɧůɞɜ ŭŮ ůɡɛˊɑˊŰŮɘ ɛŮ əɎˊɞɘɞ Ŭˊɧ ŰŬ 
əɨɟɘŬ ůɖɛŮɑŬ Űɞɡ Űɟɘɔɩɜɞɡ ɚɏɔŮŰŬɘ ŭŮɡŰŮɟŮɨɞɜ ůɖɛŮɑɞ.  
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¶ ɀɘŬ ŮɡɗŮɑŬ ˊɞɡ ɞɟɑɕŮŰŬɘ Ŭˊɧ ŭɨɞ ŭŮɡŰŮɟŮɨɞɜŰŬ ůɖɛŮɑŬ ɐ ɏɜŬ əɨɟɘɞ ůɖɛŮɑɞ əŬɘ 

ɏɜŬ ŭŮɡŰŮɟŮɨɞɜ əŬɘ ŭŮɜ ŰŬɡŰɑɕŮŰŬɘ ɛŮ əɨɟɘŬ ŮɡɗŮɑŬ, ɚɏɔŮŰŬɘ ŭŮɡŰŮɟŮɨɞɡůŬ 

ŮɡɗŮɑŬ. 

 

¶ ɇŬ ůɖɛŮɑŬ Űɞɛɐɠ ŭŮɡŰŮɟŮɡɞɡůɩɜ ŮɡɗŮɘɩɜ, Ůűɧůɞɜ ŭŮɜ ŰŬɡŰɑɕɞɜŰŬɘ ɛŮ əɨɟɘŬ ɐ 

ŭŮɡŰŮɟŮɨɞɜŰŬ ůɖɛŮɑŬ, ɚɏɔɞɜŰŬɘ ŰɟɘŰŮɨɞɜŰŬ ůɖɛŮɑŬ. 

 

¶ ɇŬ əɨɟɘŬ, ŭŮɡŰŮɟŮɨɞɜŰŬ əŬɘ ŰɟɘŰŮɨɞɜŰŬ ůɖɛŮɑŬ Ůɜɧɠ Űɟɘɔɩɜɞɡ ɚɏɔɞɜŰŬɘ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ ůɖɛŮɑŬ Űɞɡ Űɟɘɔɩɜɞɡ. 

 

¶ ɇɞ ůɨɜɞɚɞ Űɤɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ůɖɛŮɑɤɜ Ůɜɧɠ Űɟɘɔɩɜɞɡ ɗŬ Űɞ ůɡɛɓɞɚɑɕɞɡɛŮ 
ɛŮ L 

 

¶ ȷɜ ȷ,ȸ LÍ , Űɖɜ ŬˊɧůŰŬůɐ Űɞɡɠ ɗŬ Űɖ ůɡɛɓɞɚɑɕɞɡɛŮ ɛŮ d(ȷ,ȸ) 

 

 

 

 

Ɉˊɞɚɞɔɘůɛɧɠ Űɖɠ ŬˊɧůŰŬůɖɠ ŭɨɞ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ  

ůɖɛŮɑɤɜ Ůɜɧɠ Űɟɘɔɩɜɞɡ 
 

 ȷɜ ȷ, ȸ ŭɨɞ ůɖɛŮɑŬ Űɞɡ L ɞ ɡˊɞɚɞɔɘůɛɧɠ Űɖɠ ŬˊɧůŰŬůɐɠ Űɞɡɠ ɔɑɜŮŰŬɘ ɤɠ Ůɝɐɠ: 

ȺəűɟɎɕɞɡɛŮ Űɞ ŭɘɎɜɡůɛŬ ȷȸ ɤɠ ɔɟŬɛɛɘəɧ ůɡɜŭɡŬůɛɧ ŭɨɞ ɐ Űɟɘɩɜ ŭɘŬɜɡůɛɎŰɤɜ Űɤɜ 
ɞˊɞɑɤɜ ɔɜɤɟɑɕɞɡɛŮ ŰŬ ɛɏŰɟŬ əŬɘ Űɘɠ ɔɤɜɑŮɠ ŬɜɎ ŭɨɞ. 

ȷɜ ˊ.ɢ 1 1 2 2 3 3ȷȸ ɚ r ɚ r ɚ r= + +  əŬɘ 2 3 1(r , r ) ɗ= , 3 1 2(r , r ) ɗ= , 1 2 3(r , r ) ɗ= , ŰɧŰŮ: 

2d (A,B)= 2(ȷȸ)= 2

1 1 2 2 3 3(ɚ r ɚ r ɚ r)+ + = 
2 2 2

2 2 2

1 1 2 2 3 3 1 2 1 2 2 3 2 3 3 1 3 1ɚ r ɚ r ɚ r 2ɚɚ (r r ) 2ɚ ɚ (r r) 2ɚ ɚ (r r)+ + + Ö + Ö + Ö =

2 2 2 2 2 2

1 1 2 2 3 3ɚ |r | ɚ |r | ɚ |r |+ +   

1 2 1 2 3 2 3 2 3 1 3 1 3 1 22ɚɚ |r ||r |ůɡɜɗ 2ɚ ɚ |r ||r |ůɡɜɗ 2ɚ ɚ |r ||r |ůɡɜɗ+ +  

ɆŬɜ ŭɘŬɜɨůɛŬŰŬ 1 2 3r , r , r  ɗŬ ŮˊɘɚɏɝɞɡɛŮ ŰɟɑŬ ŭɘŬɜɨůɛŬŰŬ ɛŮ əɞɘɜɐ Ŭɟɢɐ Ƀ əŬɘ ˊɏɟŬŰŬ 

1 2 3A ,A ,A . 

ȺɑɜŬɘ űŬɜŮɟɧ ɧŰɘ ŬɟəŮɑ ɜŬ ŮəűɟŬůŰɞɨɜ ŰŬ ŭɘŬɜɨůɛŬŰŬ ɗɏůŮɤɠ OA   əŬɘ OB   ɤɠ 

ɔɟŬɛɛɘəɧɠ ůɡɜŭɡŬůɛɧɠ Űɤɜ, ɞˊɧŰŮ əŬɘ Űɞ ŭɘɎɜɡůɛŬ AB OB OA= -   ŮəűɟɎɕŮŰŬɘ ɤɠ 

ɔɟŬɛɛɘəɧɠ ůɡɜŭɡŬůɛɧɠ Űɤɜ 1 2 3r , r , r . 

 

ȼ Ůˊɘɚɞɔɐ Űɞɡ Ƀ ɗŬ ŮɑɜŬɘ ɖ əŬŰɎɚɚɖɚɖ ůŮ əɎɗŮ ˊŮɟɑˊŰɤůɖ, ɩůŰŮ ɞɘ ˊɟɎɝŮɘɠ ɜŬ ŮɑɜŬɘ 

əŬŰɎ Űɞ ŭɡɜŬŰɧɜ ɚɘɔɧŰŮɟŮɠ. Ɇɡɜɐɗɤɠ ˊŬɑɟɜɞɡɛŮ ɤɠ Ŭɟɢɐ ɛɘŬ Ŭˊɧ Űɘɠ əɞɟɡűɏɠ 

1 2 3A ,A ,A  ɐ Űɞ ˊŮɟɑəŮɜŰɟɞ Ⱦ. 

ȷɜ ůŬɜ Ŭɟɢɐ ˊɎɟɞɡɛŮ Űɞ Ⱦ, ŰɧŰŮ 1 2 3KA KA KA R= = =ɧˊɞɡ ɖ ŬəŰɑɜŬ R ɗŬ 

ɡˊɞɚɞɔɘůŰŮɑ ˊŬɟŬəɎŰɤ ůɡɜŬɟŰɐůŮɘ Űɤɜ ˊɚŮɡɟɩɜ Űɞɡ Űɟɘɔɩɜɞɡ əŬɘ  
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2 3 1(KA ,KA ) 2ȷ=  , 3 1 2(KA ,KA ) 2A=  , 1 2 3(KA ,KA ) 2A=  ɔɘŬ ɞɝɡɔɩɜɘɞ Űɟɑɔɤɜɞ, 

Ůɜɩ ɔɘŬ Ŭɛɓɚɡɔɩɜɘɞ ɐ ɞɟɗɞɔɩɜɘɞ Űɟɑɔɤɜɞ ɛŮ 
1

ˊ
A

2
²  ŮɑɜŬɘ:  

2 3 1(KA ,KA ) 2ˊ 2A= - , 3 1 2(KA ,KA ) 2A= , 1 2 3(KA ,KA ) 2A=  

 

ɆŮ əɎɗŮ ˊŮɟɑˊŰɤůɖ ŮɑɜŬɘ: 

 
2

2 3 1KA KA R ůɡɜ2ȷÖ = ,  2
3 1 2KA KA R ůɡɜ2ȷÖ = ,  2

1 2 3KA KA R ůɡɜ2ȷÖ =  

 

ũɘŬ Űɖɜ ŮɨɟŮůɖ Űɤɜ ŭɘŬɜɡůɛɎŰɤɜ ɗɏůŮɤɠ Űɤɜ əɡɟɑɤɜ ůɖɛŮɑɤɜ Ůɜɧɠ Űɟɘɔɩɜɞɡ 

ůŰɖɟɘɕɧɛŬůŰŮ ůŰɘɠ ŭɨɞ ˊŬɟŬəɎŰɤ ˊɟɞŰɎůŮɘɠ: 

 

ɄɟɧŰŬůɖ 1 

ȷɜ Űɞ ůɖɛŮɑɞ ɀ ŬɜɐəŮɘ ůŰɖɜ ŮɡɗŮɑŬ ȷȸ (ŮůɤŰŮɟɘəɧ ɐ ŮɝɤŰŮɟɘəɧ ůɖɛŮɑɞ Űɞɡ 

ŰɛɐɛŬŰɞɠ ȷȸ) əŬɘ 
MA

ɚ
MB
=

(1)
, Űɞ ŭɘɎɜɡůɛŬ ɗɏůŮɤɠ Űɞɡ ɀ ɤɠ ˊɟɞɠ ŰɡɢŬɑŬ Ŭɟɢɐ Ƀ 

ŭɑɜŮŰŬɘ Ŭˊɧ Űɖ ůɢɏůɖ:  

 

Ƀȷ ɚɃȸ
Ƀɀ

1 ɚ

-
=

-
 

ȷˊɧŭŮɘɝɖ 

MA
ɚ

MB
= Ú  MA ɚɀȸ= Ú   

Ƀȷ Ƀɀ ɚ(Ƀȸ Ƀɀ)- = - Ú 

 

Ƀȷ ɚɃȸ
Ƀɀ

1 ɚ

-
=

-
  

 

 

 

 

 

ɄɟɧŰŬůɖ 2 

ȰůŰɤ Űɟɑɔɤɜɞ ȷȸũ, Ⱦ ůɖɛŮɑɞ Űɞɡ Ůˊɘˊɏŭɞɡ Űɞɡ əŬɘ Ƀ ŰɡɢŬɑŬ ŭɘŬɜ. Ŭɟɢɐ (ůŰɞ 

ŮˊɑˊŮŭɧ Űɞɡ ɐ əŬɘ ɏɝɤ Ŭˊɧ ŬɡŰɧ). ɃɜɞɛɎɕɞɡɛŮ 
1 2 3
Ⱥ ,Ⱥ ,Ⱥ ŰŬ ŮɛɓŬŭɎ Űɤɜ Űɟɘɔɩɜɤɜ 

Ⱦȸũ, Ⱦũȷ, Ⱦȷȸ ŬɜŰɑůŰɞɘɢŬ əŬɘ Ⱥ Űɞ ŮɛɓŬŭɧɜ Űɞɡ Űɟɘɔɩɜɞɡ ȷȸũ. 

ɇɞ ŭɘɎɜɡůɛŬ ɗɏůŮɤɠ Űɞɡ Ⱦ ŭɑɜŮŰŬɘ ŰɧŰŮ Ŭˊɧ Űɘɠ ůɢɏůŮɘɠ: 

                                                

1 ũɘŬ ŰŬ ůɡɔɔɟŬɛɛɘəɎ ŭɘŬɜɨůɛŬŰŬ Ŭ əŬɘ ɓ 0¸ ɞɟɑɕɞɡɛŮ: 
Ŭ
ɚ

ɓ
 Ú Ŭ ɚɓ  

ȺɑɜŬɘ űŬɜŮɟɧ ɧŰɘ ɔɘŬ əɎɗŮ ůɖɛŮɑɞ ɀ Űɖɠ ŮɡɗŮɑŬɠ ȷȸ ŮɑɜŬɘ: 
MA

MB

ɚ 1 

ɄɟɎɔɛŬŰɘ, Ŭɜ ɚ 1 ˊɟɞəɨˊŰŮɘ: ɀȷ = ɀȸÚ ɀȷ ɀȸ 0- =Ú ȸȷ 0  ɎŰɞˊɞ 

Ƀ

ȸȷ ɀ

Ɇɢ 1
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1 2 3

1 2 3

Ⱥ Ƀȷ Ⱥ Ƀȸ Ⱥ Ƀũ
ɃȾ

Ⱥ Ⱥ Ⱥ

+ +
= =

+ +
 1 2 3
Ⱥ Ƀȷ Ⱥ Ƀȸ Ⱥ Ƀũ

Ⱥ

+ +
  

 

Ŭɜ Űɞ Ⱦ ɓɟɑůəŮŰŬɘ ůŰɞ ŮůɤŰŮɟɘəɧ Űɞɡ Űɟɘɔɩɜɞɡ ɐ ůŰɖɜ ˊŮɟɑɛŮŰɟɧ Űɞɡ, 

 

2 3 1

2 3 1

Ⱥ Ƀȸ Ⱥ Ƀũ Ⱥ Ƀȷ
ɃȾ

Ⱥ Ⱥ Ⱥ

+ -
=

+ -
  

3 1 2

3 1 2

Ⱥ Ƀũ Ⱥ Ƀȷ Ⱥ Ƀȸ
ɃȾ

Ⱥ Ⱥ Ⱥ

+ -
=

+ -
  

1 2 3

1 2 3

Ⱥ Ƀȷ Ⱥ Ƀȸ Ⱥ Ƀũ
ɃȾ

Ⱥ Ⱥ Ⱥ

+ -
=

+ -
  

 

Ŭɜ Űɞ Ⱦ ɓɟɑůəŮŰŬɘ ůŰɞ ŮɝɤŰŮɟɘəɧ Űɞɡ Űɟɘɔɩɜɞɡ əŬɘ 

 

Ŭ) ɛɏůŬ ůŰɖ ɔɤɜɑŬ ȷ  ɐ Űɖɜ əŬŰŬəɞɟɡűɐɜ Űɖɠ 

 

ɓ) ɛɏůŬ ůŰɖ ɔɤɜɑŬ ȸ  ɐ Űɖɜ əŬŰŬəɞɟɡűɐɜ Űɖɠ 

 

ɔ) ɛɏůŬ ůŰɖ ɔɤɜɑŬ ũ  ɐ Űɖɜ əŬŰŬəɞɟɡűɐɜ Űɖɠ ŬɜŰɑůŰɞɘɢŬ. 

 

ȷˊɧŭŮɘɝɖ 

¶ ɇɞ Ⱦ ɓɟɑůəŮŰŬɘ ɛɏůŬ ůŰɞ Űɟɑɔɤɜɞ ɐ ůŰɖɜ ˊŮɟɑɛŮŰɟɧ Űɞɡ 

ȰůŰɤ ȹ ȷȾ ȸũ= Æ  

ȺɑɜŬɘ: 
(ȹȸ) (ȷȸȹ)

(ȹũ) (ȷũȹ)
= =

(Ⱦȸȹ) (ȷȸȹ) (Ⱦȸȹ)

(Ⱦũȹ) (ȷũȹ) (Ⱦũȹ)

-
= =

-

3

2

Ⱥ(Ⱦȷȸ)

(Ⱦũȷ) Ⱥ
=   

Ⱥˊɞɛɏɜɤɠ: 3

2

Ⱥȹȸ

Ⱥȹũ
=-   

əŬɘ ůɨɛűɤɜŬ ɛŮ Űɖɜ ɟ́ɧŰŬůɖ 1 ɗŬ ŮɑɜŬɘ: 

3

2

3

2

Ⱥ
Ƀȸ Ƀũ

Ⱥ
Ƀȹ

Ⱥ
1
Ⱥ

+

= =

+

2 3

2 3

Ⱥ Ƀȸ Ⱥ Ƀũ

Ⱥ Ⱥ

+

+
    (1) 

ȷɚɚɎ: 

(ȷȾ) (ȷȸȾ)

(Ⱦȹ) (ȸȾȹ)
= =

(ȷũȾ)

(ũȾȹ)
=

(ȷȸȾ) (ȷũȾ)

(ȸȾȹ) (ũȾȹ)

+
=

+

3 2

1

Ⱥ Ⱥ

Ⱥ

+
 

ȯɟŬ 3 2

1

Ⱥ ȺȾȷ

ȺȾȹ

+
-    əŬɘ ůɨɛűɤɜŬ ˊɎɚɘ ɛŮ Űɖɜ 

ˊɟɧŰŬůɖ 1 ɗŬ ŮɑɜŬɘ: 

ȷ

ȸ ũ

Ƀ

ȹ

Ⱦ

Ɇɢ 2
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2 3

(1)
1

2 3

1

Ⱥ Ⱥ
Ƀȷ Ƀȹ

Ⱥ
ɃȾ

Ⱥ Ⱥ
1

Ⱥ

+
+

= =
+

+

 1 2 3

1 2 3

Ⱥ Ƀȷ Ⱥ Ƀȸ Ⱥ Ƀũ

Ⱥ Ⱥ Ⱥ

+ +
=

+ +
 1 2 3Ⱥ Ƀȷ Ⱥ Ƀȸ Ⱥ Ƀũ

Ⱥ

+ +
 

 

ɆŰɖɜ Ůɘŭɘəɐ ˊŮɟɑˊŰɤůɖ ˊɞɡ Űɞ Ⱦ ɓɟɑůəŮŰŬɘ ůŰɖɜ ˊŮɟɑɛŮŰɟɞ Űɞɡ Űɟɘɔɩɜɞɡ ȷȸũ ˊ.ɢ Űɞ Ⱦ 

ɓɟɑůəŮŰŬɘ ůŰɖ ɗɏůɖ Űɞɡ ȹ, ŰɧŰŮ 1Ⱥ 0=  əŬɘ ɞ Űɨˊɞɠ ɔɑɜŮŰŬɘ:  

2 3Ⱥ Ƀȸ Ⱥ Ƀũ
ɃȾ

Ⱥ

+
=  ˊɞɡ ɘůɢɨŮɘ ɧˊɤɠ ˊɟɞəɨˊŰŮɘ Ŭˊɧ Űɖ ůɢɏůɖ (1) ˊɞɡ ɓɟɐəŬɛŮ 

ˊŬɟŬˊɎɜɤ. 

 

¶ ɇɞ Ⱦ ɓɟɑůəŮŰŬɘ ɏɝɤ Ŭˊɧ Űɞ 

Űɟɑɔɤɜɞ, ŬɚɚɎ ɛɏůŬ ůŰɖ ɔɤɜɑŬ ȷ 

 

ȰůŰɤ ȹ ȷȾ ȸũ= Æ  

ȺɑɜŬɘ: 
(ȹȸ) (ȷȸȹ)

(ȹũ) (ȷũȹ)
= = 

(Ⱦȸȹ)

(Ⱦũȹ)
=  

(ȷȸȹ) (Ⱦȸȹ)

(ȷũȹ) (Ⱦũȹ)

+
=

+

(Ⱦȷȸ)

(Ⱦũȷ)
= 3

2

Ⱥ

Ⱥ
 

 

Ⱥˊɞɛɏɜɤɠ:  3

2

Ⱥȹȸ

Ⱥȹũ
=-    əŬɘ ůɨɛűɤɜŬ ɛŮ 

Űɖɜ ˊɟɧŰŬůɖ 1 ɗŬ ŮɑɜŬɘ: 

2 3

2 3

Ⱥ Ƀȸ Ⱥ Ƀũ
Ƀȹ

Ⱥ Ⱥ

+
=

+
         (2) 

ȺɑɜŬɘ Ůˊɑůɖɠ: 
(Ⱦȷ) (Ⱦȷȸ)

(Ⱦȹ) (Ⱦȸȹ)
= =

(Ⱦũȷ)

(Ⱦũȹ)
=

(Ⱦȷȸ) (Ⱦȷũ)

(Ⱦȸȹ) (Ⱦũȹ)

+
=

+

3 2

1

Ⱥ Ⱥ

Ⱥ

+
 

ȯɟŬ  3 2

1

Ⱥ ȺȾȷ

ȺȾȹ

+
=    əŬɘ ůɨɛűɤɜŬ ˊɎɚɘ ɛŮ Űɖɜ ˊɟɧŰŬůɖ 1 ɗŬ ŮɑɜŬɘ: 

 

2 3

(2)
1

2 3

1

Ⱥ Ⱥ
Ƀȷ Ƀȹ

Ⱥ
ɃȾ

Ⱥ Ⱥ
1

Ⱥ

+
-

= =
+

-

 2 3 1

2 3 1

Ⱥ Ƀȸ Ⱥ Ƀũ Ⱥ Ƀȷ

Ⱥ Ⱥ Ⱥ

+ -

+ -
  

 

¶ ɇɞ Ⱦ ɓɟɑůəŮŰŬɘ ɏɝɤ Ŭˊɧ Űɞ 
Űɟɑɔɤɜɞ ȷȸũ, ŬɚɚɎ ɛɏůŬ ůŰɖɜ 

əŬŰŬəɞɟɡűɐɜ ɔɤɜɑŬ Űɖɠ ȷ 

 

 

ȰůŰɤ ˊɎɚɘ ȹ ȷȾ ȸũ= Æ  

 

ȸ ũ

ȷ

Ⱦ

Ƀ

ȹ

Ɇɢ 3

ȸ ũ

ȷ

Ⱦ

Ƀ

ȹ

Ɇɢ 4
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ȺɑɜŬɘ: 
(ȹȸ) (Ⱦȸȹ)

(ȹũ) (Ⱦũȹ)
= = 

(ȷȸȹ)

(ȷũȹ)
=  

(Ⱦȸȹ) (ȷȸȹ)

(Ⱦũȹ) (ȷũȹ)

-
=

-

(Ⱦȷȸ)

(Ⱦũȷ)
= 3

2

Ⱥ

Ⱥ
 

 

Ⱥˊɞɛɏɜɤɠ: 3

2

Ⱥȹȸ

Ⱥȹũ
=- əŬɘ ůɨɛűɤɜŬ ɛŮ Űɖɜ ˊɟɧŰŬůɖ 1 ɗŬ ŮɑɜŬɘ: 

2 3

2 3

Ⱥ Ƀȸ Ⱥ Ƀũ
Ƀȹ

Ⱥ Ⱥ

+
=

+
       (3) 

 

ȺɑɜŬɘ Ůˊɑůɖɠ: 
(Ⱦȷ) (Ⱦȷȸ)

(Ⱦȹ) (Ⱦȸȹ)
= =

(Ⱦũȷ)

(Ⱦũȹ)
=

(Ⱦȷȸ) (Ⱦȷũ)

(Ⱦȸȹ) (Ⱦũȹ)

+
=

+

3 2

1

Ⱥ Ⱥ

Ⱥ

+
 

 

ȯɟŬ   3 2

1

Ⱥ ȺȾȷ

ȺȾȹ

+
=  əŬɘ ůɨɛűɤɜŬ ˊɎɚɘ ɛŮ Űɖɜ ˊɟɧŰŬůɖ 1 ɗŬ ŮɑɜŬɘ: 

 

2 3

(3)
1

2 3

1

Ⱥ Ⱥ
Ƀȷ Ƀȹ

Ⱥ
ɃȾ

Ⱥ Ⱥ
1

Ⱥ

+
-

= =
+

-

 2 3 1

2 3 1

Ⱥ Ƀȸ Ⱥ Ƀũ Ⱥ Ƀȷ

Ⱥ Ⱥ Ⱥ

+ -

+ -
  

 

 

ȳɛɞɘŬ ŬˊɞŭŮɘəɜɨɞɜŰŬɘ əŬɘ ɞɘ ɎɚɚŮɠ ˊŮɟɘˊŰɩůŮɘɠ. 

 

 

 

ȹɘŬɜɨůɛŬŰŬ ɗɏůŮɤɠ Űɤɜ əɨɟɘɤɜ ůɖɛŮɑɤɜ Ůɜɧɠ Űɟɘɔɩɜɞɡ 
 

 

ɀŮ Űɖ ɓɞɐɗŮɘŬ Űɤɜ ˊɟɞŰɎůŮɤɜ (1) əŬɘ (2) ɛˊɞɟɞɨɛŮ ɜŬ ɡˊɞɚɞɔɑůɞɡɛŮ ŰŬ ŭɘŬɜɨůɛŬŰŬ 

ɗɏůŮɤɠ Űɤɜ əɡɟɑɤɜ ůɖɛŮɑɤɜ Ůɜɧɠ Űɟɘɔɩɜɞɡ ɧˊɤɠ ŭŮɑɢɜɞɡɛŮ Ŭɛɏůɤɠ. 

 

1) ɇɤɜ 
1 2 3
ɀ ,ɀ ,ɀ 

 

ȺˊŮɘŭɐ 1 2

1 3

ɀȷ
1

ɀȷ
=-, ůɨɛűɤɜŬ ɛŮ Űɖɜ ˊɟɧŰŬůɖ 1 ɗŬ 

ŮɑɜŬɘ:  

 

 
ȷ2 ȷ3

ȷ1

ɀ1
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2 3

1

3 1
2

1 2
3

Ƀȷ Ƀȷ
Ƀɀ

2

Ƀȷ Ƀȷ
Ƀɀ (Ƚ)

2

Ƀȷ Ƀȷ
Ƀɀ

2

û+
= î

î
î+ î

= ü
î
î+

= î
îý

  

 

 

2) ɇɤɜ 
1 2 3
ȷ ,ȷ ,ȷ¡ ¡ ¡ 

ȺˊŮɘŭɐ 1 2

1 3

ȷȷ ɔ

ɓȷȷ

¡
=-

¡
  , ůɨɛűɤɜŬ ɛŮ Űɖɜ 

ˊɟɧŰŬůɖ 1 ɗŬ ŮɑɜŬɘ: 

 

 

2 3

1

3 1

2

1 2

3

ɓɃȷ ɔɃȷ
Ƀȷ

ɓ ɔ

ɔɃȷ ŬɃȷ
Ƀȷ (ȽȽ)

ɔ Ŭ

ŬɃȷ ɓɃȷ
Ƀȷ

Ŭ ɓ

û+
¡= î

+ î
î+ î

¡= ü
+ î

î+
î¡=

+ îý

  

  

 

3) ɇɤɜ 
1 2 3
ȷ ,ȷ ,ȷ¡¡ ¡¡ ¡¡ 

ȷɜ ɓ ɔ¸ , ɖ ŮɝɤŰŮɟɘəɐ ŭɘɢɞŰɧɛɞɠ Űɖɠ ɔɤɜɑŬɠ 1ȷŰɏɛɜŮɘ Űɖɜ 2 3A A  ůŰɞ 1A¡¡əŬɘ ɘůɢɨŮɘ: 

1 2

1 3

ȷȷ ɔ

ɓȷȷ

¡¡
=

¡¡
 (ɗŮɩɟɖɛŬ ŮɝɤŰŮɟɘəɐɠ 

ŭɘɢɞŰɧɛɞɡ) 

ɆɨɛűɤɜŬ Ůˊɞɛɏɜɤɠ ɛŮ Űɖɜ ˊɟɧŰŬůɖ 

1 ɗŬ ŮɑɜŬɘ: 

 

2 3

1

3 1

2

1 2

3

ɓɃȷ -ɔɃȷ
Ƀȷ

ɓ-ɔ

ɔɃȷ -ŬɃȷ
Ƀȷ

ɔ-Ŭ

ŬɃȷ -ɓɃȷ
Ƀȷ

Ŭ-ɓ

û
¡¡= î

î
î
î

¡¡= ü
î
î
î¡¡=
îý

     (III )     Ůűɧůɞɜ ɓ ɔ¸ , ɔ Ŭ¸  ɐ Ŭ ɓ¸  ŬɜŰɑůŰɞɘɢŬ. 

 

 

4) ɇɤɜ 
1 2 3
ȼ ,ȼ ,ȼ 

ȷ1

ȷ2 ȷ3ȷȭ1

ȷ1

ȷ2 ȷ3ȷȭȭ1
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ȷ1

ȷ3ȷ2ȷ3ȷ2ȼ1ȷ3ȷ2 ȼ1

ȷ1ȷ1

Ɇɢ. ɔɆɢ. ɓɆɢ. Ŭ 

_ɡɔ=
11

ɡ
1
ɡ ɔɔ ɓ ɓɓ

ɤ

1=ȼ_

 
ȹɘŬəɟɑɜɞɡɛŮ Űɘɠ ˊŮɟɘˊŰɩůŮɘɠ: 

 

¶ 2

ˊ
ȷ

2
< ,  3

ˊ
ȷ

2
<   (Ɇɢ. Ŭ) 

ɇɧŰŮ Űɞ ɑɢɜɞɠ Űɞɡ ɨɣɞɡɠ Ŭˊɧ Űɞ 1ȷ  ɓɟɑůəŮŰŬɘ ɛŮŰŬɝɨ 2ȷ  əŬɘ 3ȷ . 

ȺɑɜŬɘ: 1 2 1 2(ȼȷ ) ɡůűȷ= , 1 3 1 3(ȼȷ ) ɡůűȷ=   

ȯɟŬ: 1 2

1 3

(ȼȷ )

(ȼȷ )
= 2

3

ůűȷ

ůűȷ
= 3

2

Ůűȷ

Ůűȷ
 Ý  1 32

21 3

ȼȷ Ůűȷ

Ůűȷȼȷ
=-  

ȯɟŬ: 
2 32 3

1

2 3

Ůűȷ Ƀȷ Ůűȷ Ƀȷ
Ƀȼ

Ůűȷ Ůűȷ

+
=

+
 

 

¶ 2

ˊ
ȷ

2
>    (Ɇɢ. ɓ) 

ɇɧŰŮ Űɞ ɑɢɜɞɠ Űɞɡ ɨɣɞɡɠ Ŭˊɧ Űɖɜ əɞɟɡűɐ 1ȷ  ɓɟɑůəŮŰŬɘ ůŰɖɜ ˊɟɞɏəŰŬůɖ Űɖɠ 2 3ȷ ȷ 

ˊɟɞɠ Űɞ ɛɏɟɞɠ Űɞɡ 2ȷ . 

ɇɩɟŬ ŮɑɜŬɘ: 1 2 1 1 2(ȼȷ ) ɡůűɤ ɡůűȷ= =-  , 1 3 1 3(ȼȷ ) ɡůűȷ=   

ȯɟŬ: 1 2

1 3

ȼȷ

ȼȷ
= 2

3

ůűȷ

ůűȷ
- = 3

2

Ůűȷ

Ůűȷ
- ,  

ɎɟŬ ŮɑɜŬɘ ˊɎɚɘ:  
2 32 3

1

2 3

Ůűȷ Ƀȷ Ůűȷ Ƀȷ
Ƀȼ

Ůűȷ Ůűȷ

+
=

+
 

 

¶ 3

ˊ
ȷ

2
>  

ȳɛɞɘŬ ɘůɢɨŮɘ ɖ ɑŭɘŬ ůɢɏůɖ 

¶ 2

ˊ
ȷ

2
=    (Ɇɢ. ɔ) 

ɇɧŰŮ 1 2ȼ ȷ¹ , ɎɟŬ 1 2Ƀȼ Ƀȷ=   

Ƀ Űɨˊɞɠ  
2 32 3

1

2 3

Ůűȷ Ƀȷ Ůűȷ Ƀȷ
Ƀȼ

Ůűȷ Ůűȷ

+
=

+
 ɧŰŬɜ 2ȷ 

ˊ

2
 ŭɑɜŮɘ: 
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2 2

3
2 32

2
1 2

ˊ ˊ
ȷ ȷ 3

2 2 2

2

Ůűȷ
Ůűȷ (Ƀȷ Ƀȷ )

Ůűȷ
lim Ƀȼ lim Ƀȷ

Ůűȷ
Ůűȷ (1 )

Ůűȷ

 

+

= =

+

  

ȰŰůɘ ɛˊɞɟɞɨɛŮ ɜŬ ˊɞɨɛŮ ɧŰɘ ɞ Űɨˊɞɠ  
2 32 3

1

2 3

Ůűȷ Ƀȷ Ůűȷ Ƀȷ
Ƀȼ

Ůűȷ Ůűȷ

+
=

+
 ɘůɢɨŮɘ əŬɘ ůŰɖɜ 

ˊŮɟɑˊŰɤůɖ 2

ˊ
ȷ

2
= , ŬɟəŮɑ ɜŬ ɜɞɞɨɛŮ ůŰɖɜ ˊŮɟɑˊŰɤůɖ ŬɡŰɐ Űɞ 2

ɞ
 ɛɏɚɞɠ ɤɠ    

2

ˊ
ȷ

2

lim


2 32 3

2 3

Ůűȷ Ƀȷ Ůűȷ Ƀȷ

Ůűȷ Ůűȷ

+

++
 

 

¶ 3

ˊ
ȷ

2
=  

ȳɛɞɘŬ ɓɟɑůəɞɡɛŮ ɧŰɘ ɘůɢɨŮɘ ɞ ɑŭɘɞɠ Űɨˊɞɠ. ȹɖɚŬŭɐ ůŮ əɎɗŮ ˊŮɟɑˊŰɤůɖ ŮɑɜŬɘ: 

 

2 32 3
1

2 3

3 13 1
2

3 1

1 21 2
3

1 2

Ůűȷ Ƀȷ Ůűȷ Ƀȷ
Ƀȼ

Ůűȷ Ůűȷ

Ůűȷ Ƀȷ Ůűȷ Ƀȷ
Ƀȼ

Ůűȷ Ůűȷ

Ůűȷ Ƀȷ Ůűȷ Ƀȷ
Ƀȼ

Ůűȷ Ůűȷ

û+
= î

+ î
î

+ î
= ü

+ î
î

+
î=

+ îý

  (IV )  ɔɘŬ ɛɖ ɞɟɗɞɔɩɜɘɞ Űɟɑɔɤɜɞ 

 

ɀŮ 2ȷ ¸
ˊ

2
, 3ȷ ¸

ˊ

2
 ŮɑɜŬɘ: 

2
2

2

ɖɛȷ
Ůűȷ

ůɡɜȷ
= = 

2 2 2

ɓ

2R
ɔ Ŭ ɓ

2ɔŬ

=
+ -

 
2 2 2

Ŭɓɔ

R(ɔ Ŭ ɓ )+ -
 

əŬɘ ɧɛɞɘŬ 3 2 2 2

Ŭɓɔ
Ůűȷ

R(Ŭ ɓ ɔ )
=

+ -
  

Ⱥˊɞɛɏɜɤɠ ɞ Űɨˊɞɠ   
2 32 3

1

2 3

Ůűȷ Ƀȷ Ůűȷ Ƀȷ
Ƀȼ

Ůűȷ Ůűȷ

+
=

+
 

ɔɑɜŮŰŬɘ: 
2 2 2 2 2 2

2 3
1

2

(Ŭ ɓ ɔ )Ƀȷ (ɔ Ŭ ɓ )Ƀȷ
Ƀȼ

2Ŭ

+ - + + -
=      (1) 

ɀŮ Űɖɜ ŰŮɚŮɡŰŬɑŬ ɛɞɟűɐ ɘůɢɨŮɘ ůŮ əɎɗŮ ˊŮɟɑˊŰɤůɖ, ŭɖɚ. əŬɘ ɧŰŬɜ 2

ˊ
ȷ

2
=  ɐ 3

ˊ
ȷ

2
=  

ɄɟɎɔɛŬŰɘ, ɧŰŬɜ2

ˊ
ȷ

2
=  ŰɧŰŮ 2 2 2ɓ Ŭ ɔ= +  əŬɘ ɖ (1) ŭɑɜŮɘ: 

2 2 2

1 2
2

Ŭ ɓ ɔ
Ƀȼ Ƀȷ

2Ŭ

+ -
= = 

2 2

2
2

Ŭ Ŭ
Ƀȷ

2Ŭ

+
=  2Ƀȷ 
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ˊɞɡ ɘůɢɨŮɘ ŭɘɧŰɘ ŰɧŰŮ Űɞ ɑɢɜɞɠ Űɞɡ ɨɣɞɡɠ 
1ȼ  ŰŬɡŰɑɕŮŰŬɘ ɛŮ Űɞ 

2ȷ . 

ȳɛɞɘŬ əŬɘ ɧŰŬɜ 3

ˊ
ȷ

2
=  

ȰŰůɘ ɔɘŬ ŰŬ ůɖɛŮɑŬ 
1 2ȼ ,ȼ əŬɘ 3ȼ  ɏɢɞɡɛŮ əŬɘ Űɞɡɠ ˊŬɟŬəɎŰɤ Űɨˊɞɡɠ ˊɞɡ ɘůɢɨɞɡɜ ůŮ 

əɎɗŮ ˊŮɟɑˊŰɤůɖ 

 

2 2 2 2 2 2
2 3

1 2

2 2 2 2 2 2
3 1

2 2

2 2 2 2 2 2
1 2

3 2

(Ŭ ɓ -ɔ )Ƀȷ (Ŭ ɔ -ɓ )Ƀȷ
Ƀȼ

2Ŭ

(ɓ ɔ -Ŭ )Ƀȷ (ɓ Ŭ -ɔ )Ƀȷ
Ƀȼ

2ɓ

(ɔ Ŭ -ɓ )Ƀȷ (ɔ ɓ -Ŭ )Ƀȷ
Ƀȼ

2ɔ

û+ + +
= î

î
î+ + + î

= ü
î
î+ + +
î=
îý

 (IVŬ) 

 

5) ɇɤɜ
1 2 3
Ȼ ,Ȼ ,Ȼ  

ȺɑɜŬɘ: 1 2Ȼȷ Ű ɓ= -,   1 3Ȼȷ Ű ɔ= -,  ɧˊɞɡ 

Ŭ ɓ ɔ
Ű

2

+ +
=  

Ⱥ́ ɞɛɏɜɤɠ: 1 2

1 3

Ȼȷ Ű ɓ

Ű ɔȻȷ

-
=-

-
 

ȯɟŬ: 
2 3

1

(Ű ɔ)Ƀȷ (Ű ɓ)Ƀȷ
ɃȻ

(Ű ɔ) (Ű ɓ)

- + -
=

- + -
 əŬɘ ŰŮɚɘəɎ: 

 

 

Ű ɔ Ƀȷ Ű ɓ Ƀȷ
ɃȻ

Ŭ

Ű Ŭ Ƀȷ Ű ɔ Ƀȷ
ɃȻ (V)

ɓ

Ű ɓ Ƀȷ Ű Ŭ Ƀȷ
ɃȻ

ɔ

2 3
1

3 1
2

1 2
3

û( - ) +( - )
= î

î
î( - ) +( - )î

= ü
î
î( - ) +( - )
î=
îý

 

 

6) ɇɤɜ 
1 2 3
Ƀ ,Ƀ ,Ƀ 

ɆɨɛűɤɜŬ ɛŮ Űɖɜ ˊɟɧŰŬůɖ 2 ɗŬ ŮɑɜŬɘ:  

 

2 3 12 3 1
1

2 3 1

Ⱥ Ƀȷ Ⱥ Ƀȷ Ⱥ Ƀȷ
ɃɃ

Ⱥ Ⱥ Ⱥ

+ -
=

+ -
 

ȳˊɞɡ:  
( )( )

2 2 2 2 3 3 3

1 2 2 2

Ŭɓ
d (ȷ ,ȷ ) [Ŭɓ ɔ 3Ŭɓɔ Ŭ ɓɔ Ŭ ɔ Ŭɔ ɓ ɔ

Ŭ ɔ ɓ ɔ
¡ ¡¡= + - - + + -

- +
 

ȷ3ȷ2

ȷ1

Ȼ2

Ȼ1

Ȼ3

ɔ ɓ

Ŭ
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2 1 3 1 1

1
Ⱥ (Ƀȷ ȷ ) ɓɟ

2
= =  

3 1 1 2 1

1
Ⱥ (Ƀȷȷ ) ɔɟ

2
= =  

ȯɟŬ: 

2 3 1
1

3 1 2
2

1 2 3
3

ɓɃȷ ɔɃȷ -ŬɃȷ
ɃɃ

ɓ ɔ-Ŭ

ɔɃȷ ŬɃȷ -ɓɃȷ
ɃɃ

ɔ Ŭ-ɓ

ŬɃȷ ɓɃȷ -ɔɃȷ
ɃɃ

Ŭ ɓ-ɔ

û+
= î

+ î
î+ î

= ü
+ î

î+
î=

+ îý

  (VI ) 

 

7) ɇɞɡ G 

ȺɑɜŬɘ: 1 2 3

1
Ⱥ (GA A ) E

3
= =  

 2 3 1

1
Ⱥ (GA A ) E

3
= =  

 3 1 2

1
Ⱥ (GAA ) E

3
= =  

ɧˊɞɡ 1 2 3E (A A A )=  

ɆɨɛűɤɜŬ Ůˊɞɛɏɜɤɠ ɛŮ Űɖɜ 2
ɖ
 ˊɟɧŰŬůɖ ɗŬ ŮɑɜŬɘ: 

1 2 31 2 3

1 2 3

Ⱥ Ƀȷ Ⱥ Ƀȷ Ⱥ Ƀȷ
OG

Ⱥ Ⱥ Ⱥ

+ +
=

+ +
    ɐ 

 

1 2 3OA OA OA
ɃG

3

+ +
=       (VII )            

 

8) ɇɞɡ Ƚ 

ȺɑɜŬɘ:  1 2 3

1
E (IA A ) Ŭɟ

2
= =   

 2 3 1

1
E (IA A ) ɓɟ

2
= =  

 3 1 2

1
E (IA A ) ɔɟ

2
= =  

ȯɟŬ: 
1 2 31 2 3

1 2 3

Ⱥ Ƀȷ Ⱥ Ƀȷ Ⱥ Ƀȷ
OȽ

Ⱥ Ⱥ Ⱥ

+ +
=

+ +
   ɐ 

ŬɃȷ ɓɃȷ ɔɃȷ
ɃȽ

Ŭ ɓ ɔ

1 2 3+ +
=

+ +
      (VIII )       

 

 

9) ɇɞɡ Ⱦ 

ȹɘŬəɟɑɜɞɡɛŮ Ůŭɩ 3 ˊŮɟɘˊŰɩůŮɘɠ: 

ȷ1

ȷ2 ȷ3

Ƚ

Ŭ

ɓɔ

ɟ

ɟ
ɟ

ȷ1

ȷ2
ȷ3

Ƀ1

ȹ

Ⱥ

Ȼ
ɟ
1

ɟ
1

ɟ
1
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Ⱦ

ȷ2 ȷ3

ȷ1

Ⱦ

ȷ2

ȷ1

ȷ3

Ⱦ

ȷ1

ȷ2 ȷ3

Ɇɢ. ɔɆɢ. Ŭ Ɇɢ. ɓ
 

 

Ŭ) ɇɞ Űɟɑɔɤɜɞ ŮɑɜŬɘ ɞɝɡɔɩɜɘɞ  

ɇɧŰŮ Űɞ ˊŮɟɑəŮɜŰɟɞ Űɞɡ Űɟɘɔɩɜɞɡ ɓɟɑůəŮŰŬɘ ɛɏůŬ ůŰɞ Űɟɑɔɤɜɞ (Ɇɢ. Ŭ) əŬɘ ŮɑɜŬɘ: 

 2
11 2 3 2 3 2 3

1 1
Ⱥ (Ⱦȷ ȷ ) (Ⱦȷ )(Ⱦȷ )ɖɛȷ Ⱦȷ R ɖɛ2ȷ

2 2
  

 2
22 3 1

1
Ⱥ (Ⱦȷ ȷ ) R ɖɛ2ȷ

2
 

 2
33 1 2

1
Ⱥ (Ⱦȷȷ ) R ɖɛ2ȷ

2
 

ɆɨɛűɤɜŬ Ůˊɞɛɏɜɤɠ ɛŮ Űɖɜ ˊɟɧŰŬůɖ 2 ɗŬ ŮɑɜŬɘ: 

 

1 2 31 2 3

1 2 3

ɖɛ2ȷ OA ɖɛ2ȷ OA ɖɛ2ȷ OA
ɃȾ

ɖɛ2ȷ ɖɛ2ȷ ɖɛ2ȷ

+ +
=

+ +
        

 

ɓ) ɇɞ Űɟɑɔɤɜɞ ŮɑɜŬɘ Ŭɛɓɚɡɔɩɜɘɞ  

ȰůŰɤ 1

ˊ
ȷ

2
>    (Ɇɢ. ɓ) 

ɇɧŰŮ Űɞ ˊŮɟɑəŮɜŰɟɞ Űɞɡ Űɟɘɔɩɜɞɡ ɓɟɑůəŮŰŬɘ ɏɝɤ Ŭˊɧ Űɞ Űɟɑɔɤɜɞ əŬɘ ŮɑɜŬɘ: 

12 3
ȷ Ⱦȷ 2ˊ 2ȷ= - , ɎɟŬ: 

 2

1 2 3 2 3 2 3 1

1 1
Ⱥ (Ⱦȷ ȷ ) (Ⱦȷ )(Ⱦȷ )ɖɛȷ Ⱦȷ R ɖɛ2ȷ

2 2
= = =-   

 2
22 3 1

1
Ⱥ (Ⱦȷ ȷ ) R ɖɛ2ȷ

2
= =  

 2
33 1 2

1
Ⱥ (Ⱦȷȷ ) R ɖɛ2ȷ

2
= =  

Ůˊɞɛɏɜɤɠ ůɨɛűɤɜŬ ˊɎɚɘ ɛŮ Űɖɜ ˊɟɧŰŬůɖ 2 ɗŬ ŮɑɜŬɘ: 

 

ɖɛ ȷ Ƀȷ ɖɛ ȷ Ƀȷ ɖɛ ȷ Ƀȷ
ɃȾ

ɖɛ ȷ ɖɛ ȷ ɖɛ ȷ

1 2 31 2 3

1 2 3

2 + 2 + 2
=

2 + 2 + 2
 

 

ɔ) ɇɞ Űɟɑɔɤɜɞ ŮɑɜŬɘ ɞɟɗɞɔɩɜɘɞ 

ȰůŰɤ ˊ.ɢ 1

ˊ
ȷ

2
=    (Ɇɢ. ɔ) 
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ɇɧŰŮ Űɞ Ⱦ ŮɑɜŬɘ Űɞ ɛɏůɞ Űɖɠ ˊɚŮɡɟɎɠ 
2 3ȷ ȷ. ȯɟŬ 

2 3Ƀȷ Ƀȷ
ɃȾ

2

+
=  

Ƀ Űɨˊɞɠ ˊɞɡ ɓɟɏɗɖəŮ ůŰɖɜ (Ŭ) əŬɘ (ɓ) ˊŮɟɑˊŰɤůɖ ɧŰŬɜ 1

ˊ
ȷ

2
=  ɞˊɧŰŮ 2 3

ˊ
ȷ ȷ

2
+ =  Ý  

2 32ȷ 2ȷ ˊ+ = Ý  2 3ɖɛ2ȷ ɖɛ2ȷ=  ŭɑɜŮɘ 
2 3Ƀȷ Ƀȷ

ɃȾ
2

+
= , ŭɖɚŬŭɐ ɞ ɑŭɘɞɠ Űɨˊɞɠ 

ɘůɢɨŮɘ əŬɘ ůŰɖɜ ˊŮɟɑˊŰɤůɖ Űɞɡ ɞɟɗɞɔɤɜɑɞɡ Űɟɘɔɩɜɞɡ. 

 

ȹɖɚŬŭɐ ůŮ əɎɗŮ ˊŮɟɑˊŰɤůɖ ɘůɢɨŮɘ: 

 

ɖɛ ȷ Ƀȷ ɖɛ ȷ Ƀȷ ɖɛ ȷ Ƀȷ
ɃȾ

ɖɛ ȷ ɖɛ ȷ ɖɛ ȷ

1 2 31 2 3

1 2 3

2 + 2 + 2
=

2 + 2 + 2
      (IX ) 

 

10) ɇɞɡ ȼ 

 

ȹɘŬəɟɑɜɞɡɛŮ Űɘɠ ˊŮɟɘˊŰɩůŮɘɠ: 

 

Ŭ) ɇɞ Űɟɑɔɤɜɞ ŮɑɜŬɘ ɞɝɡɔɩɜɘɞ  

 

Ɇɢ. ɔɆɢ. ɓɆɢ. Ŭ

ȷ1¹ȼ

ȷ1

ȼ1

ȼ

ȼ1

ȷ1

ȷ2 ȷ3

ȼ ȷ2

ȷ2 ȷ3 ȷ3

 
ɇɧŰŮ Űɞ ȼ ɓɟɑůəŮŰŬɘ ɛɏůŬ ůŰɞ Űɟɑɔɤɜɞ (Ɇɢ. Ŭ) əŬɘ ɘůɢɨŮɘ: 

1 2 3ȼȼ 2Růɡɜȷ ůɡɜȷ=  

1 1 2 3ȷȼ 2Rɖɛȷ ɖɛȷ=  

ȯɟŬ: 

2 31

1 2 3

(ȼȷ ȷ )Ⱥ

Ⱥ (ȷȷ ȷ )
= = 2 31

2 3

1 1 2 3

2Růɡɜȷ ůɡɜȷȼȼ
ůűȷ ůűȷ

ȷȼ 2Rɖɛȷ ɖɛȷ
= =  

 

ȯɟŬ:  1 2 3Ⱥ Ⱥůűȷ ůűȷ= ,  ɧɛɞɘŬ: 

 2 3 1Ⱥ Ⱥůűȷůűȷ=  

 3 1 2Ⱥ Ⱥůűȷůűȷ=  

 

Ⱥˊɞɛɏɜɤɠ: 

 

Ⱥ Ƀȷ Ⱥ Ƀȷ Ⱥ Ƀȷ
Ƀȼ

Ⱥ Ⱥ Ⱥ

1 2 31 2 3

1 2 3

+ +
=

+ +
   ɐ  
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1 2 31 2 3

1 2 3

Ůűȷ OA Ůűȷ OA Ůűȷ OA
Ƀȼ

Ůűȷ Ůűȷ Ůűȷ

+ +
=

+ +
          

 

ɓ) ɇɞ Űɟɑɔɤɜɞ ŮɑɜŬɘ Ŭɛɓɚɡɔɩɜɘɞ 

ȰůŰɤ 1

ˊ
ȷ

2
>   (Ɇɢ. ɓ)  

ɇɧŰŮ Űɞ ɞɟɗɧəŮɜŰɟɞ ȼ ɓɟɑůəŮŰŬɘ ɏɝɤ Ŭˊɧ Űɞ Űɟɑɔɤɜɞ əŬɘ ɛɏůŬ ůŰɖɜ əŬŰŬəɞɟɡűɐɜ 

ɔɤɜɑŬ Űɖɠ 1ȷ. ɄɎɚɘ ŮɑɜŬɘ: 

1 2 3ȼȼ 2Růɡɜȷ ůɡɜȷ=  əŬɘ  1 1 2 3ȷȼ 2Rɖɛȷ ɖɛȷ=  

ȯɟŬ: 

2 31

1 2 3

(ȼȷ ȷ )Ⱥ

Ⱥ (ȷȷ ȷ )
= = 2 31

2 3

1 1 2 3

2Růɡɜȷ ůɡɜȷȼȼ
ůűȷ ůűȷ

ȷȼ 2Rɖɛȷ ɖɛȷ
= =  Ý    

1 2 3Ⱥ Ⱥůűȷ ůűȷ=  

 

ȳɛɞɘŬ ɓɟɑůəɞɡɛŮ: 

 2 3 1Ⱥ Ⱥůűȷůűȷ=-  

 

 3 1 2Ⱥ Ⱥůűȷůűȷ=-  

ɆɨɛűɤɜŬ Ůˊɞɛɏɜɤɠ ɛŮ Űɖɜ ˊɟɧŰŬůɖ 2 ɗŬ ŮɑɜŬɘ 

 

Ⱥ Ƀȷ Ⱥ Ƀȷ Ⱥ Ƀȷ
Ƀȼ

Ⱥ Ⱥ Ⱥ

2 3 12 3 1

2 3 1

+ -
= =

+ -

Ůűȷ Ƀȷ Ůűȷ Ƀȷ Ůűȷ Ƀȷ

Ůűȷ Ůűȷ Ůűȷ

1 2 31 2 3

1 2 3

+ +

+ +
 

 

ɔ) ɇɞ Űɟɑɔɤɜɞ ŮɑɜŬɘ ɞɟɗɞɔɩɜɘɞ. 

ȰůŰɤ ˊ.ɢ 1

ˊ
ȷ

2
=    (Ɇɢ. ɔ) 

ɇɧŰŮ 1ȼ ȷ¹ , ɎɟŬ 1Ƀȼ Ƀȷ=  

Ƀ Űɨˊɞɠ ˊɞɡ ɓɟɐəŬɛŮ ůŰɘɠ ŭɨɞ ˊɟɞɖɔɞɨɛŮɜŮɠ ˊŮɟɘˊŰɩůŮɘɠ, ɧŰŬɜ 1ȷ
ˊ

2
 ŭɑɜŮɘ: 

1

ˊ
A

2

lim Ƀȼ


=
1

ˊ
A

2

Ůűȷ Ƀȷ Ůűȷ Ƀȷ Ůűȷ Ƀȷ
lim

Ůűȷ Ůűȷ Ůűȷ

1 2 31 2 3

 1 2 3

+ +
=

+ +

1

1
ˊ

A
2

Ůűȷ Ůűȷ
Ůűȷ Ƀȷ Ƀȷ Ƀȷ

Ůűȷ Ůűȷ
lim Ƀȷ

Ůűȷ Ůűȷ
Ůűȷ

Ůűȷ Ůűȷ

2 3
1 2 31

1 1

 2 3
1

1 1

( + + )

=

(1+ + )

 

ȰŰůɘ ɛˊɞɟɞɨɛŮ ɜŬ ˊɞɨɛŮ ɧŰɘ ɞ ɑŭɘɞɠ Űɨˊɞɠ ɘůɢɨŮɘ ůŮ ɧɚŮɠ Űɘɠ ˊŮɟɘˊŰɩůŮɘɠ, ŬɟəŮɑ ůŰɖɜ 

ˊŮɟɑˊŰɤůɖ 1

ˊ
ȷ

2
=  ɜŬ ɜɞɞɨɛŮ Űɞ 2

ɞ
 ɛɏɚɞɠ ůŬɜ 

1

1 2 31 2 3

ˊ
A 1 2 3

2

Ůűȷ OA Ůűȷ OA Ůűȷ OA
lim

Ůűȷ Ůűȷ Ůűȷ

+ +

+ +
 

ȹɖɚŬŭɐ ůŮ əɎɗŮ ˊŮɟɑˊŰɤůɖ ɘůɢɨŮɘ: 
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Ůűȷ Ƀȷ Ůűȷ Ƀȷ Ůűȷ Ƀȷ
Ƀȼ

Ůűȷ Ůűȷ Ůűȷ

1 2 31 2 3

1 2 3

Ö + Ö + Ö
=

+ +
     (X)    

 

Ƀ Űɨˊɞɠ ŬɡŰɧɠ ɛŮ 1ȷ¸
ˊ

2
, 2ȷ ¸

ˊ

2
, 3ȷ ¸

ˊ

2
, Ŭɜ ɗɏůɞɡɛŮ 

1
1

1

ɖɛȷ
Ůűȷ

ůɡɜȷ
= =

2 2 2

Ŭ

2R
ɓ ɔ Ŭ

2ɓɔ

=
+ -

  
2 2 2

Ŭɓɔ

R(ɓ ɔ Ŭ )+ -
 ə.ɚ.ˊ, ɔɟɎűŮŰŬɘ: 

1 2 3yzOA zxOA xyOA
Ƀȼ

yz zx xy

+ +
=

+ +
            

Ŭ
(X )  

 

ɧˊɞɡ 2 2 2x ɓ ɔ Ŭ= + -, 2 2 2y ɔ Ŭ ɓ= + -, 2 2 2z Ŭ ɓ ɔ= + -  

 

ɀŮ Űɖɜ ŰŮɚŮɡŰŬɑŬ ɛɞɟűɐ ɞ Űɨˊɞɠ ɘůɢɨŮɘ ůŮ əɎɗŮ ˊŮɟɑˊŰɤůɖ, ŭɖɚŬŭɐ əŬɘ ɧŰŬɜ  

1

ˊ
ȷ

2
=   ɐ 2

ˊ
ȷ

2
=   ɐ 3

ˊ
ȷ

2
=   

ɄɟɎɔɛŬŰɘ, ɧŰŬɜ 1

ˊ
ȷ

2
=   ŰɧŰŮ 2 2 2Ŭ ɓ ɔ= +   Ý  x 0=  əŬɘ ɞ Űɨˊɞɠ Ŭɉ  ůŰɖɜ ˊŮɟɑˊŰɤůɖ 

ŬɡŰɐ ŭɑɜŮɘ 1Ƀȼ Ƀȷ=   ́ ɞɡ ɘůɢɨŮɘ ŭɘɧŰɘ 1ȼ ȷ¹  

 

11) ɇɞɡ 
9
Ƀ  

ȺɑɜŬɘ ɔɜɤůŰɧ ɧŰɘ Űɞ Ƀ9 ŮɑɜŬɘ Űɞ ɛɏůɞ Űɞɡ ŰɛɐɛŬŰɞɠ Ⱦȼ. Ⱥˊɞɛɏɜɤɠ 

9

1
ɃɃ (ɃȾ Ƀȼ)

2
= +  əŬɘ ŬɜŰɘəŬɗɘůŰɩɜŰŬɠ ŰŬ  ɃȾ əŬɘ Ƀȼ Ŭˊɧ Űɞɡɠ Űɨˊɞɡɠ Ƚɉ əŬɘ ɉ 

ɗŬ ɏɢɞɡɛŮ: 

 

1 2 31 2 3
9

1 2 3

(Ůűȷ ũ)Ƀȷ (Ůűȷ ũ)Ƀȷ (Ůűȷ ũ)Ƀȷ
OO

4ŮűȷŮűȷ Ůűȷ

+ + + + +
=        (ɉȽ) 

 

ɧˊɞɡ  1 2 3ũ ŮűȷŮűȷ Ůűȷ=  ɔɘŬ ɛɖ ɞɟɗɞɔɩɜɘɞ Űɟɑɔɤɜɞ 

 

Ƀɘ Űɨˊɞɘ ɉ əŬɘ ɉȽ ɛˊɞɟɞɨɜ ɜŬ Ŭˊɚɞˊɞɘɖɗɞɨɜ Ŭɜ ɤɠ Ŭɟɢɐ ˊɎɟɞɡɛŮ Űɞ ˊŮɟɑəŮɜŰɟɞ Ⱦ 

ɄɟɎɔɛŬŰɘ, ůŮ əɎɗŮ ˊŮɟɑˊŰɤůɖ (ɞɝɡɔɩɜɘɞ, Ŭɛɓɚɡɔɩɜɘɞ ɐ ɞɟɗɞɔɩɜɘɞ Űɟɑɔɤɜɞ) ɘůɢɨŮɘ:  

1 2 31ȷȼ 2Ⱦɀ Ⱦȷ Ⱦȷ= = +  əŬɘ Ůˊɞɛɏɜɤɠ 1 1Ⱦȼ Ⱦȷ ȷȼ= +  ɐ  

 

1 2 3Ⱦȼ Ⱦȷ Ⱦȷ Ⱦȷ= + +                          
ɓ

(ɉ ) 

əŬɘ 9
1

ȾɃ (Ⱦȼ ȾȾ)
2
= + Ý  

1 2 39

1
ȾɃ (Ⱦȷ Ⱦȷ Ⱦȷ )

2
= + +                  

Ŭ
(ɉȽ ) 

Ƀɘ Ɏɚɚɞɘ Űɨˊɞɘ Ƚ ɤɠ Ƚɉ ˊŬɟŬɛɏɜɞɡɜ ɧˊɤɠ ŮɑɜŬɘ 
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ȷˊɞůŰɎůŮɘɠ Űɤɜ əɨɟɘɤɜ ůɖɛŮɑɤɜ Ůɜɧɠ Űɟɘɔɩɜɞɡ 
 

 

ȳˊɤɠ ŬɜŬűɏɟŬɛŮ ůŰɖɜ Ŭɟɢɐ Űɞɡ Ɏɟɗɟɞɡ ŬɡŰɞɨ, ɏɜŬɠ Ŭˊɧ Űɞɡɠ ůəɞˊɞɨɠ Űɞɡ Ɏɟɗɟɞɡ 

ŮɑɜŬɘ ɞ ɡˊɞɚɞɔɘůɛɧɠ Űɤɜ ŬˊɞůŰɎůŮɤɜ əɨɟɘɤɜ ůɖɛŮɑɤɜ Űɟɘɔɩɜɞɡ ůɡɜŬɟŰɐůŮɘ Űɤɜ 

ˊɚŮɡɟɩɜ Űɞɡ. ȾɎɜɞɡɛŮ Űɞɜ ɡˊɞɚɞɔɘůɛɧ ŬɡŰɧ ŮɜŭŮɘəŰɘəɎ ɔɘŬ ɛŮɟɘəɎ ɕŮɨɔɖ ůɖɛŮɑɤɜ əŬɘ 

əŬŰɧˊɘɜ ɗŬ ŭɩůɞɡɛŮ ɏɜŬ Űɡˊɞɚɧɔɘɞ ɛŮ Űɘɠ ŬˊɞůŰɎůŮɘɠ ɧɚɤɜ Űɤɜ ŭɡɜŬŰɩɜ ɕŮɡɔɩɜ ˊɞɡ 

ɧˊɤɠ ɏɢɞɡɛŮ ˊŮɘ ŮɑɜŬɘ 325. 

ũɘŬ Űɞɜ ɡˊɞɚɞɔɘůɛɧ Űɤɜ ŬˊɞůŰɎůŮɤɜ ɗŬ ɗŮɤɟɐůɞɡɛŮ ɔɜɤůŰɞɨɠ Űɞɡɠ ˊŬɟŬəɎŰɤ 

Űɨˊɞɡɠ: 

 

1 2 3

Ŭ ɓ ɔ
2R

ɖɛȷ ɖɛȷ ɖɛȷ
= = =    (Ɂɧɛɞɠ Űɤɜ ɖɛɘŰɧɜɤɜ) 

 
2 2 2

1Ŭ ɓ ɔ 2ɓɔůɡɜA= + -             (Ɂɧɛɞɠ Űɤɜ ůɡɜɖɛɘŰɧɜɤɜ) 

 

1ȷ (Ű ɓ)(Ű ɔ)
ɖɛ

2 ɓɔ

- -
=  

1ȷ Ű(Ű Ŭ)
ůɡɜ

2 ɓɔ

-
=   

 

ũɘŬ Űɖɜ ŬˊɚɞɨůŰŮɡůɖ Űɤɜ ůɢɏůŮɤɜ ɗŬ ɢɟɖůɘɛɞˊɞɘɐůɞɡɛŮ Űɞɡɠ Űɨˊɞɡɠ:  
2 4 4 4 2 2 2 2 2 216Ⱥ Ŭ ɓ ɔ 2Ŭ ɓ 2ɓ ɔ 2ɔ Ŭ=- - - + + + 

Ŭɓɔ
Ⱥ

4R
=  

ȰɜŬɠ Ŭəɧɛɖ Űɨˊɞɠ ˊɞɡ ɗŬ ɢɟɖůɘɛɞˊɞɘɐůɞɡɛŮ ˊɞɚɚɏɠ űɞɟɏɠ ŮɑɜŬɘ ɞ 
2 2 2

11 12 3
2A A .A A =2ɓɔůɡɜȷ =ɓ +ɔ -Ŭ 

 

 

ɄŬɟŬŭŮɑɔɛŬŰŬ 

1) Ɉˊɞɚɞɔɘůɛɧɠ Űɖɠ ŭɘŬɛɏůɞɡ 
1 1
ȷɀ  

ũɘŬ ŰɡɢŬɑŬ Ŭɟɢɐ Ƀ ŮɑɜŬɘ: 1 2 3

1
Ƀɀ = (Ƀȷ +Ƀȷ )

2
 

ȾŬɘ Ŭɜ ůŬɜ Ŭɟɢɐ ˊɎɟɞɡɛŮ Űɖɜ əɞɟɡűɐ 1ȷ : 

1 1 11 2 3

1
ȷɀ = (ȷȷ +ȷȷ )

2
  

ɈɣɩɜɞɜŰŬɠ Űɖ ůɢɏůɖ ŬɡŰɐ ůŰɞ ŰŮŰɟɎɔɤɜɞ ɓɟɑůəɞɡɛŮ 
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2 2
2

1 1 1 1 1 12 3 2 3

1
d (A ,M ) (ȷȷ ȷȷ 2ȷȷ ȷȷ )

4
= + + Ö =2 2

1

1
(ɔ ɓ 2ɓɔůɡɜȷ )

4
+ + =

2 2 2 2 21
(ɔ ɓ ɓ ɔ Ŭ )

4
+ + + - ɐ  

2 2 2 2

1 1

1
d (A ,M ) = (2ɓ +2ɔ -Ŭ )

4
 

 

 

2) Ɉˊɞɚɞɔɘůɛɧɠ Űɖɠ ŭɘɢɞŰɧɛɞɡ
1 1

A A¡ 

ũɘŬ ŰɡɢŬɑŬ Ŭɟɢɐ Ƀ ɘůɢɨŮɘ:  

 

2 3

1

ɓɃȷ +ɔɃȷ
Ƀȷ =

ɓ+ɔ
¡  

əŬɘ Ŭɜ ˊɎɟɞɡɛŮ ůŬɜ Ŭɟɢɐ Űɖɜ əɞɟɡűɐ 1A : 1 12 3
1 1

ɓȷȷ +ɔȷȷ
ȷȷ =

ɓ+ɔ
¡   

əŬɘ ɡɣɩɜɞɜŰŬɠ ůŰɞ ŰŮŰɟɎɔɤɜɞ: 

 

( )2 2 2 2 2 2 2 2

1 1 2

1
d (A ,A ) ɓ ɔ ɔ ɓ ɓɔ(ɓ ɔ Ŭ

(ɓ ɔ)
¡= + + + - =

+
 ( )2 2 2

2

ɓɔ
ɓ ɔ 2ɓɔ Ŭ

(ɓ ɔ)
+ + -

+
 

 

ȺəŰŮɚɩɜŰŬɠ əŬŰɎɚɚɖɚŬ Űɘɠ ˊɟɎɝŮɘɠ ɛˊɞɟɞɨɛŮ ɜŬ əŬŰŬɚɐɝɞɡɛŮ ůŰɞɡɠ ɔɜɤůŰɞɨɠ Űɨˊɞɡɠ: 

 

Ŭ

2
ŭ = ɓɔŰ(Ű-Ŭ)
ɓ+ɔ

 əŬɘ 
1

Ŭ

2ɓɔ ȷ
ŭ = ůɡɜ
ɓ+ɔ 2

 

 

Űɖɠ ũŮɤɛŮŰɟɑŬɠ əŬɘ Űɖɠ ɇɟɘɔɤɜɞɛŮŰɟɑŬɠ ŬɜŰɑůŰɞɘɢŬ. ȰŰůɘ Ŭˊɧ Űɖ ůɢɏůɖ 

 ( )2 2
2 2 2

1 1 1 1 1 12 3 2 32

1
d (A ,A ) ɓ ȷȷ ɔ ȷȷ 2ɓɔAA .AA

(ɓ ɔ)
¡= + +

+
 ůŰɖɜ ɞˊɞɑŬ űŰɎůŬɛŮ ˊɟɘɜ, 

ŬɜŰɘəŬɗɘůŰɩɜŰŬɠ ɧˊɞɡ 11 12 3
A A .A A = ɓɔůɡɜȷ, ɏɢɞɡɛŮ 

( )2 2 2 2 2

1 1 12

1
d (A ,A ) 2ɓ ɔ 2ɓ ɔ ůɡɜȷ

(ɓ ɔ)
¡= + =

+

2 2

1
2

2ɓ ɔ
(1 ůɡɜȷ )

(ɓ ɔ)
+ =

+

2 2
12

2

2ɓ ɔ ȷ
2ůɡɜ

(ɓ ɔ) 2+
 

ȯɟŬ 
1

1 1

2ɓɔ ȷ
(ȷ ȷ ) ůɡɜ

ɓ ɔ 2
¡=

+
 

Ƀ ŬɜŰɑůŰɞɘɢɞɠ ɔŮɤɛŮŰɟɘəɧɠ Űɨˊɞɠ ˊɟɞəɨˊŰŮɘ ŬɜŰɘəŬɗɘůŰɩɜŰŬɠ ɧˊɞɡ  

1ȷ Ű(Ű Ŭ)
ůɡɜ

2 ɓɔ

-
=   

ɐ Ŭˊɧ Űɖɜ ŰŮɚɘəɐ ůɢɏůɖ ( )2 2 2 2

1 1 2

ɓɔ
d (A ,A ) ɓ ɔ 2ɓɔ Ŭ

(ɓ ɔ)
¡= + + -

+
Ŭɜ ɔɟɎɣɞɡɛŮ: 

2 2 2ɓ ɔ 2ɓɔ Ŭ+ + - = 2 2(ɓ ɔ) Ŭ+ - =(ɓ ɔ Ŭ)(ɓ ɔ Ŭ)+ + + - =2Ű 2(Ű Ŭ)Ö - =4Ű(Ű Ŭ)-  

ɧˊɞɡ 2Ű Ŭ ɓ ɔ= + + 
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3) Ɉˊɞɚɞɔɘůɛɧɠ Űɖɠ  
1 2

d(Z ,O )  Űɞɡ ůɖɛŮɑɞɡ ŮˊŬűɐɠ Űɞɡ ŮɔɔŮɔɟŬɛɛɏɜɞɡ əɨəɚɞɡ ɛŮ 

Űɖɜ ˊɚŮɡɟɎ 
2 3

A A  Ŭˊɧ Űɞ əɏɜŰɟɞ Űɞɡ ˊŬɟŮɔɔŮɔɟŬɛɛɏɜɞɡ əɨəɚɞɡ ůŰɖɜ ˊɚŮɡɟɎ 

3 1
A A  

ȺɑɜŬɘ: 
2 3

1

(Ű ɔ)Ƀȷ (Ű ɓ)Ƀȷ
ɃȻ

Ŭ

- + -
=  əŬɘ  

3 1 2
2

ɔɃȷ ŬɃȷ ɓɃȷ
ɃɃ

ɔ Ŭ ɓ

+ -
=

+ -
 

ȯɟŬ: 2 11 2
ȻɃ ɃɃ ɃȻ= - = 

1 2 3

Ŭ ɓ Ű ɔ ɔ Ű ɓ
Ƀȷ ( )Ƀȷ ( )Ƀȷ

ɔ Ŭ ɓ ɔ Ŭ ɓ Ŭ ɔ Ŭ ɓ Ŭ

- -
- + + -

+ - + - + -
 

əŬɘ Ŭɜ ůŬɜ Ŭɟɢɐ ˊɎɟɞɡɛŮ Űɞ 1A  ŭɖɚŬŭɐ 1O A¹ , ŰɧŰŮ: 

 

1 2
ȻɃ= 1 12 3

ɓ Ű ɔ ɔ Ű ɓ
( )ȷȷ ( )ȷȷ
ɔ Ŭ ɓ Ŭ ɔ Ŭ ɓ Ŭ

- -
- + + -
+ - + -

Ý  

2 2 2 2

1 2

ɓ Ű ɔ ɔ Ű ɓ
d (Z ,O ) ( ) ɔ ( )ɓ

ɔ Ŭ ɓ Ŭ ɔ Ŭ ɓ Ŭ

- -
= + + - -
+ - + -

1 12 3

ɓ Ű ɔ ɔ Ű ɓ
2( )( )ȷȷ ȷȷ
ɔ Ŭ ɓ Ŭ ɔ Ŭ ɓ Ŭ

- -
- + - Ö

+ - + -
 

əŬɘ ɛŮŰɎ Űɘɠ ˊɟɎɝŮɘɠ: 

 

2

1 2
d (Z ,O )=

2 2

1

4Ŭ (ɔ Ŭ ɓ)+ -

2 2 2 2 3 3 2 3 3(6Ŭ ɓ ɔ 8Ŭ ɓ ɔ 8Ŭ ɓ ɔ 8Ŭ ɓ- + - +

4 2 2 4 2 4 4 2 62Ŭ ɔ Ŭ ɔ 3Ŭ ɓ 6Ŭ ɓ Ŭ )- + + -        

 

 

4) Ɉˊɞɚɞɔɘůɛɧɠ Űɖɠ ŬˊɧůŰŬůɖɠ d(G,I)  Űɞɡ ə.ɓ Ŭˊɧ Űɞ ɏɔəŮɜŰɟɞ 
2
 

ũɘŬ ŰɡɢŬɑŬ Ŭɟɢɐ Ƀ ŮɑɜŬɘ: 

1 2 3

1
ɃG= (OA +OA +OA )

3
 əŬɘ 

1 2 3ŬOA +ɓOA +ɔOA
ɃI=

Ŭ+ɓ+ɔ
,  

ɎɟŬ:  

GI OI OG= - = 1 2 3

Ŭ 1 ɓ 1 ɔ 1
( )Ƀȷ ( )Ƀȷ ( )Ƀȷ
Ŭ ɓ ɔ 3 Ŭ ɓ ɔ 3 Ŭ ɓ ɔ 3

- + - + -
+ + + + + +

  

əŬɘ Ŭɜ ůŬɜ Ŭɟɢɐ ˊɎɟɞɡɛŮ Űɞ 1A  ŭɖɚŬŭɐ 1O A¹ , ŰɧŰŮ 

1 12 3

ɓ 1 ɔ 1
GI ( )ȷȷ ( )ȷȷ

Ŭ ɓ ɔ 3 Ŭ ɓ ɔ 3
= - + -
+ + + +

 Ý  

 
2 2

2 2 2

1 12 3

ɓ 1 ɔ 1
d (G, I) ( ) ȷȷ ( ) ȷȷ

Ŭ ɓ ɔ 3 Ŭ ɓ ɔ 3
= - + - +
+ + + +

 

1 12 3

ɓ 1 ɔ 1
2( )( )ȷȷ ȷȷ
Ŭ ɓ ɔ 3 Ŭ ɓ ɔ 3

+ - - Ö
+ + + +

 

                                                
2 ɆŰɞ ɄȷɅȷɅɇȼɀȷ ɇɃɈ ȹȺȿɇȽɃɈ ɇȼɆ ȺɀȺ ŭɖɛɞůɘŮɨɗɖəŮ ůŬɜ ˊɟɞŰŮɘɜɧɛŮɜɖ ůŰɞɜ Űɧɛɞ ȹ,  ŰŮɨɢɞɠ 

1-2,  ɆŮˊŰ-ɃəŰ 1970, ůŮɚ. 69. ȼ ɚɨůɖ ŭɖɛɞůɘŮɨɗɖəŮ ůŰɞɜ Űɧɛɞ ȹ, ŰŮɨɢɞɠ 8, ȷˊɟ 1971, ůŮɚ 312.  
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əŬɘ ŮˊŮɘŭɐ 2 2 2

1 12 3
2A A .A A ɓ ɔ Ŭ= + -, ɛŮŰɎ Űɘɠ ˊɟɎɝŮɘɠ ɓɟɑůəɞɡɛŮ: 

2d (G, I)=
2

1

9(Ŭ ɓ ɔ)+ +

2 2 2 2 2 2[4(Ŭ ɓ ɓ ɔ ɔ Ŭ )+ + - 4 4 42(Ŭ ɓ ɔ )+ + - 

3 3 35Ŭɓɔ(Ŭ ɓ ɔ) (Ŭ ɓ ɔ)(Ŭ ɓ ɔ )]- + + + + + + + 

 

əŬɘ ŬˊɚɞˊɞɘɩɜŰŬɠ ŭɘŬ Ŭ ɓ ɔ+ + ɓɟɑůəɞɡɛŮ: 

 

2 3 3 31
d (G,I)= [Ŭ +ɓ +ɔ +2(ɓ+ɔ-Ŭ)(ɔ+Ŭ-ɓ)(Ŭ+ɓ-ɔ)-5Ŭɓɔ]

9(Ŭ+ɓ+ɔ)
 

 

(ɉɟɖůɘɛɞˊɞɘɐůŬɛŮ Űɖɜ ŰŬɡŰɧŰɖŰŬ 
4 4 4 2 2 2 2 2 2Ŭ ɓ ɔ 2Ŭɓ 2ɓ ɔ 2ɔ Ŭ (Ŭ ɓ ɔ)(ɓ ɔ Ŭ)(ɔ Ŭ ɓ)(Ŭ ɓ ɔ)- - - + + + = + + + - + - + -  ) 

 

 

5) Ɉˊɞɚɞɔɘůɛɧɠ Űɖɠ ŬəŰɑɜŬɠ 
1

R d(A ,K)=  

ȺɑɜŬɘ: 
ɖɛ ȷ Ƀȷ ɖɛ ȷ Ƀȷ ɖɛ ȷ Ƀȷ

ɃȾ
ɖɛ ȷ ɖɛ ȷ ɖɛ ȷ

1 2 31 2 3

1 2 3

2 Ö + 2 Ö + 2 Ö
=

2 + 2 + 2
 əŬɘ Ŭɜ ɤɠ Ŭɟɢɐ ˊɎɟɞɡɛŮ Űɞ 

1A : 

ɖɛ ȷ ȷȷ ɖɛ ȷ ȷȷ
ȷȾ

ɖɛ ȷ ɖɛ ȷ ɖɛ ȷ

2 1 3 12 3
1

1 2 3

2 Ö + 2 Ö
=

2 + 2 + 2
 Ý  

2 2 2 2
2 2 3 2 3 1

1 2

1 2 3

ɔ ɖɛ 2ȷ ɓ ɖɛ 2ȷ 2ɓɔɖɛ2ȷ ɖɛ2ȷ ůɡɜȷ
d (A ,K)

(ɖɛ2ȷ ɖɛ2ȷ ɖɛ2ȷ )

+ +
=

+ +
    (1) 

ȺɑɜŬɘ ɧɛɤɠ: 2 2 2

2 2 2ɖɛ 2ȷ 4ɖɛ ȷ ůɡɜ ȷ= =  

22 2 2 2ɓ ɔ Ŭ ɓ
4

2R 2ɔŬ

å õ+ -å õ
=æ öæ ö

ç ÷ç ÷

2
2 2 2 2

2 2 2

ɓ
(ɔ Ŭ ɓ )

4Ŭ ɔ R
+ - ,  

2
2 2 2 2 2

3 2 2 2

ɔ
ɖɛ 2ȷ (Ŭ ɓ ɔ )

4Ŭ ɓ R
= + -  

2 3 12ɓɔɖɛ2ȷ ɖɛ2ȷůɡɜȷ= 1 2 3 2 3(2ɓɔůɡɜȷ) 4ɖɛȷ ɖɛȷůɡɜȷ ůɡɜȷÖ =  

2 2 2(ɓ ɔ Ŭ ) 4+ - Ö Ö
ɓ

2R

ɔ

2R
Ö

2 2 2ɔ Ŭ ɓ

2Ŭɔ

+ -
Ö

2 2 2Ŭ ɓ ɔ

2Ŭɓ

+ -
Ö =  

2 2 2 2 2 2 2 2 2

2 2

1
(ɓ ɔ Ŭ )(ɔ Ŭ ɓ )(Ŭ ɓ ɔ )

4Ŭ R
+ - + - + - əŬɘ 

1 2 3 1 2 3ɖɛ2ȷ ɖɛ2ȷ ɖɛ2ȷ 4ɖɛȷɖɛȷ ɖɛȷ+ + = =
Ŭ ɓ ɔ

2R 2R 2R
Ö Ö = 

3

Ŭɓɔ

8R
 

ɎɟŬ ɖ (1) ɔɑɜŮŰŬɘ: 
2

1d (A ,K)= 
2 2

2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

2 2 2 2 2 2

2 2 2

6

2ɓ ɔ 1
(ɔ ɓ ) (Ŭ ɓ ɔ ) (ɓ ɔ Ŭ )(ɔ Ŭ ɓ )(Ŭ ɓ ɔ )

4Ŭ R 4Ŭ R 4Ŭ R

Ŭ ɓ ɔ

4R

Ŭ- + + - + + - + - + -+
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Ý  
2R =

4
2 2 2 2 2 2 2 2 2 2

4 2 2

R
[ɓ (ɔ Ŭ ɓ ) ɔ (Ŭ ɓ ɔ )

Ŭ ɓ ɔ
+ - + + - +    

 2 2 2 2 2 2 2 2 2(ɓ ɔ Ŭ )(ɔ Ŭ ɓ )(Ŭ ɓ ɔ )]+ + - + - + -Ý  
2 2 2

2

4 4 4 2 2 2 2 2 2

Ŭ ɓ ɔ
R

Ŭ ɓ ɔ 2Ŭ ɓ 2ɓ ɔ 2ɔ Ŭ
=
- - - + + +

   ɐ 
2 2 2

2

2

Ŭ ɓ ɔ
R

16Ⱥ
=  Ý   

Ŭɓɔ
R

4Ⱥ
=  

ɧˊɞɡ, ɧˊɤɠ ɏɢɞɡɛŮ ˊŮɘ: 2 4 4 4 2 2 2 2 2 216E Ŭ ɓ ɔ 2Ŭɓ 2ɓ ɔ 2ɔ Ŭ=- - - + + + ɐ  
2E Ű(Ű Ŭ)(Ű ɓ)(Ű ɔ)= - - - 

 

ɆŰɞ Űɡˊɞɚɧɔɘɞ ˊɞɡ ɗŬ ŬəɞɚɞɡɗɐůŮɘ ɗŬ ɢɟɖůɘɛɞˊɞɘɐůɞɡɛŮ Űɞ  Ⱥ ɔɘŬ Űɞ 

Ű(Ű Ŭ)(Ű ɓ)(Ű ɔ)- - - əŬɘ Űɞ R ɔɘŬ Űɞ 
Ŭɓɔ

4Ⱥ
 ɩůŰŮ ɞɘ Űɨˊɞɘ ɜŬ ɏɢɞɡɜ ŬˊɚɞɨůŰŮɟɖ ɛɞɟűɐ. 

 

 

6) Ɉˊɞɚɞɔɘůɛɧɠ Űɖɠ 
1 9

d(A ,O )  

ɆɨɛűɤɜŬ ɛŮ Űɞɜ Űɨˊɞ (ɉȽ) ɛŮ 1 2 3

ˊ
ȷ ,ȷ ,ȷ

2
¸   ŮɑɜŬɘ:  

Ůűȷ ũ Ƀȷ Ůűȷ ũ Ƀȷ Ůűȷ ũ Ƀȷ
ɃɃ

ŮűȷŮűȷ Ůűȷ

1 2 31 2 3
9

1 2 3

( + ) +( + ) +( + )
=

4
 ɧˊɞɡ 1 2 3ũ ŮűȷŮűȷ Ůűȷ=  

əŬɘ Ŭɜ 1Ƀ ȷ¹ , ŰɧŰŮ: 

Ůűȷ ũ ȷȷ Ůűȷ ũ ȷȷ
ȷɃ

ŮűȷŮűȷ Ůűȷ

2 1 3 12 3
1 9

1 2 3

( + ) +( + )
=

4
Ý  

1 1 19 2 3

1 3 1 2

1 1 1 1
ȷO = ( 1)ȷȷ ( 1)ȷȷ

4 ŮűȷŮűȷ 4 ŮűȷŮűȷ
+ + + Ý  

2

1 916d (A ,O )= 2 2 2 2

1 3 1 2

1 1
( 1) ɔ ( 1) ɓ
ŮűȷŮűȷ ŮűȷŮűȷ

+ + + + 

1 12 3

1 3 1 2

1 1
2( 1)( 1)ȷȷ ȷȷ
ŮűȷŮűȷ ŮűȷŮűȷ

+ + Ö                                      (1) 

ȳɛɤɠ: 
1 3

1
1

ŮűȷŮűȷ
+ = 1 3

1 3

ůɡɜȷůɡɜȷ
1

ɖɛȷɖɛȷ
+ = 

2 2 2 2 2 2ɓ ɔ Ŭ Ŭ ɓ ɔ

2ɓɔ 2Ŭɓ
1

Ŭ ɔ

2R 2R

+ - + -
Ö

+ =

Ö

 

2 2 2 2 2 2 2 2 2 2

2 2 2

(ɓ ɔ Ŭ )(Ŭ ɓ ɔ )R Ŭ ɓ ɔ

Ŭ ɓ ɔ

+ - + - +
 

ŪɏŰɞɡɛŮ ɧˊɞɡ 
Ŭɓɔ

R
4Ⱥ

=   əŬɘ  2 4 4 4 2 2 2 2 2 21
E ( Ŭ ɓ ɔ 2Ŭ ɓ 2ɓ ɔ 2ɔ Ŭ )

16
= - - - + + +, ɎɟŬ: 

1 3

1
1

ŮűȷŮűȷ
+ = 

2 2 2 2 2 2 2

2

(ɓ ɔ Ŭ )(Ŭ ɓ ɔ ) 16Ⱥ

16Ⱥ

+ - + - +
  = ɛŮŰɎ Űɘɠ ˊɟɎɝŮɘɠ  

4 4 2 2 2 2 2 2

2

1
( Ŭ ɔ Ŭ ɓ ɓ ɔ 2ɔ Ŭ )

8E
= - - + + +  

ȳɛɞɘŬ ɓɟɑůəɞɡɛŮ: 
1 2

1
1

ŮűȷŮűȷ
+ = 4 4 2 2 2 2 2 2

2

1
( Ŭ ɓ Ŭ ɔ ɓ ɔ 2Ŭ ɓ )

8Ⱥ
- - + + +  əŬɘ  
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2 2 2

1 12 3
2ȷȷ ȷȷ ɓ ɔ ŬÖ = + - 

 

ȼ (1) ɚɞɘˊɧɜ ɔɑɜŮŰŬɘ:  

 

2

1 916d (A ,O )= 4 4 2 2 2 2 2 2 2 2

4

1
( Ŭ ɔ Ŭ ɓ ɓ ɔ 2ɔ Ŭ ) ɔ

64Ⱥ
- - + + + +      

4 4 2 2 2 2 2 2 2 2

4

1
( Ŭ ɓ Ŭ ɔ ɓ ɔ 2Ŭ ɓ ) ɓ

64Ⱥ
- - + + + + 

 

 4 4 2 2 2 2 2 2

4

1
( Ŭ ɔ Ŭ ɓ ɓ ɔ 2ɔ Ŭ )

64Ⱥ
- - + + + 4 4 2 2 2 2 2 2( Ŭ ɓ Ŭ ɔ ɓ ɔ 2Ŭɓ )- - + + + 2 2 2(ɓ ɔ Ŭ )+ -  

əŬɘ ɛŮŰɎ Űɘɠ ˊɟɎɝŮɘɠ: 

 

2

1 9
d (A ,O )=

4

1

1024Ⱥ

10 10 10 8 2 2 4 2 2 2 2[ɓ ɔ Ŭ 5Ŭ (ɓ ɔ ) 8Ŭ ɓ ɔ (ɓ ɔ )+ - + + + + -

6 4 4 2 2 2 4 4 4 4 2 2 4 6 610Ŭ (ɓ ɔ ) 3Ŭ ɓ ɔ (ɓ ɔ ) 2ɓ ɔ (ɓ ɔ ) 10Ŭ (ɓ ɔ )- + + + + + + + - 
6 2 2 2 2 6 6 2 8 8 2 4 413Ŭ ɓ ɔ 3ɓ ɔ (ɓ ɔ ) 5Ŭ (ɓ ɔ ) 4Ŭ ɓ ɔ ]- - + - + +    (1) 

 

ȳˊɤɠ ɗŬ ŭɞɨɛŮ ˊŬɟŬəɎŰɤ, ɞ ɑŭɘɞɠ Űɨˊɞɠ ɘůɢɨŮɘ ůŮ əɎɗŮ ˊŮɟɑˊŰɤůɖ, ŭɖɚŬŭɐ əŬɘ ɧŰŬɜ Űɞ 

Űɟɑɔɤɜɞ ŮɑɜŬɘ ɞɟɗɞɔɩɜɘɞ. 

 

ȹŮɑɢɜɞɡɛŮ ŰɩɟŬ Űɞɜ ɑŭɘɞ ɡˊɞɚɞɔɘůɛɧ ˊŬɑɟɜɞɜŰŬɠ ůŬɜ Ŭɟɢɐ Űɞ ůɖɛŮɑɞ Ⱦ. 

 

ȺɑɜŬɘ: ȾɃ Ⱦȷ Ⱦȷ Ⱦȷ1 2 39

1
= ( + + )
2

 ɔɘŬ əɎɗŮ Űɟɑɔɤɜɞ (ɞɟɗɞɔɩɜɘɞ ɐ ɛɖ) (Űɨˊɞɠ ŬɉȽ). 

ȯɟŬ: 191 9
ȷɃ ȾɃ Ⱦȷ= - =Ⱦȷ Ⱦȷ Ⱦȷ Ⱦȷ1 2 3 1

1
( + + )- =
2

 Ⱦȷ Ⱦȷ Ⱦȷ2 3 1

1
( + - )
2

 əŬɘ 

ɡɣɩɜɞɜŰŬɠ ůŰɞ ŰŮŰɟɎɔɤɜɞ:  

2 2 2 2 2 2 2

1 9 1 3 2

1
d (A ,O ) (R R R 2Růɡɜ2ȷ 2R ůɡɜ2ȷ 2R ůɡɜ2ȷ )

4
= + + + - -  

ȷɜŰɘəŬɗɘůŰɩɜŰŬɠ ɧˊɞɡ 
2

2

1 1 2

Ŭ
ůɡɜ2ȷ 1 2ɖɛ ȷ 1

2R
= - = -  ə.ɚ.ˊ ɓɟɑůəɞɡɛŮ: 

                     
2 2 2 2 2

1 9

1
d (A ,O ) (R ɓ ɔ Ŭ )

4
= + + -                             (2) 

 

ɇɞ ˊŬɟɎŭŮɘɔɛŬ ŬɡŰɧ ŭŮɑɢɜŮɘ ˊɧůɞ ɛˊɞɟŮɑ ɜŬ ŬˊɚɞɡůŰŮɡɗŮɑ ɖ ŭɘŬŭɘəŬůɑŬ, ŬɚɚɎ əŬɘ ŰŬ 

Ŭɞ́ŰŮɚɏůɛŬŰŬ Űɤɜ ɡˊɞɚɞɔɘůɛɩɜ ůŮ ˊɞɚɚɏɠ ˊŮɟɘˊŰɩůŮɘɠ Ŭɜ ůŬɜ Ŭɟɢɐ ˊɎɟɞɡɛŮ Űɞ Ⱦ. 

 

ȷɜ ůŰɞɜ ŰŮɚŮɡŰŬɑɞ Űɨˊɞ ŬɜŰɘəŬŰŬůŰɐůɞɡɛŮ Űɞ 
Ŭɓɔ

R
4Ⱥ

=  əŬɘ 

2 4 4 4 2 2 2 2 2 2 216Ⱥ Ŭ ɓ ɔ 2Ŭɓ ɔ 2ɓ ɔ 2ɔ Ŭ=- - - + + + ɓɟɑůəɞɡɛŮ: 

  

2 6 2 2 4 4 4 2 2 2 6 6 4 2 2 4

1 9 2

1
d (A ,O ) Ŭ 3(ɓ ɔ )Ŭ 3(ɓ ɔ ɓ ɔ )Ŭ ɓ ɔ ɓ ɔ ɓ ɔ

64E
è ø= - + + + + - - + +ê ú (3) 
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ȷɡŰɧ ůɖɛŬɑɜŮɘ ɧŰɘ ɞ ˊɟɞɖɔɞɨɛŮɜɞɠ ˊɞɚɨˊɚɞəɞɠ Űɨˊɞɠ (1) ɛˊɞɟŮɑ ɜŬ ŬˊɚɞˊɞɘɖɗŮɑ.  

 

ɄɟɎɔɛŬŰɘ Űɞ ˊɞɚɡɩɜɡɛɞ 10
ɞɡ

 ɓŬɗɛɞɨ Űɞɡ 2
ɞɡ

 ɛɏɚɞɡɠ ŭɘŬɘɟŮɑŰŬɘ Ŭəɟɘɓɩɠ ŭɘŬ 
2 4 4 4 2 2 2 2 2 2 216Ⱥ Ŭ ɓ ɔ 2Ŭɓ ɔ 2ɓ ɔ 2ɔ Ŭ=- - - + + + əŬɘ ŭɑɜŮɘ ˊɖɚɑəɞ 

6 2 2 4 4 4 2 2 2 6 6 4 2 2 4Ŭ 3(ɓ ɔ )Ŭ 3(ɓ ɔ ɓ ɔ )Ŭ ɓ ɔ ɓ ɔ ɓ ɔ- + + + + - - + + 

ȰŰůɘ ɞ ˊŬɟŬˊɎɜɤ Űɨˊɞɠ (1) əŬŰŬɚɐɔŮɘ ůŰɞɜ ŰŮɚŮɡŰŬɑɞ ŬˊɚɞɨůŰŮɟɞ Űɨˊɞ (3) 

 

ɆŰŬ ˊŬɟŬəɎŰɤ 4 ˊŬɟŬŭŮɑɔɛŬŰŬ ůŬɜ Ŭɟɢɐ ˊŬɑɟɜɞɡɛŮ Űɞ Ⱦ, ɩůŰŮ ɞɘ ˊɟɎɝŮɘɠ ɜŬ ŮɑɜŬɘ 

əŬŰɎ Űɞ ŭɡɜŬŰɧɜ ɚɘɔɧŰŮɟŮɠ. 

 

 

7) Ɉˊɞɚɞɔɘůɛɧɠ Űɖɠ 
1

d(K,H )  

Ƀ ɡˊɞɚɞɔɘůɛɧɠ ɗŬ ɔɑɜŮɘ ɔɘŬ ɛɖ ɞɟɗɞɔɩɜɘɞ Űɟɑɔɤɜɞ. ȳˊɤɠ ˊɟɞəɨˊŰŮɘ Ŭˊɧ ɗŮɩɟɖɛŬ ˊɞɡ 

ɗŬ ˊŬɟŬɗɏůɞɡɛŮ ůŰŬ ŮˊɧɛŮɜŬ, ɞ ɑŭɘɞɠ Űɨˊɞɠ ɘůɢɨŮɘ əŬɘ ůŮ ɞɟɗɞɔɩɜɘɞ Űɟɑɔɤɜɞ. 

 

ũɘŬ ŰɡɢŬɑŬ Ŭɟɢɐ Ƀ ŮɑɜŬɘ:  
2 32 3

1

2 3

Ůűȷ Ƀȷ Ůűȷ Ƀȷ
Ƀȼ

Ůűȷ Ůűȷ

+
=

+
 

ȷɜ ůŬɜ Ŭɟɢɐ ˊɎɟɞɡɛŮ Űɞ Ⱦ, ɗŬ ɏɢɞɡɛŮ: 
2 32 3

1

2 3

Ůűȷ Ⱦȷ Ůűȷ Ⱦȷ
Ⱦȼ

Ůűȷ Ůűȷ

+
=

+
Ý  

2

1d (Ⱦ,ȼ )= 

2 2 2 232

2 3 2 3

ŮűȷŮűȷ
( ) R ( ) R
Ůűȷ Ůűȷ Ůűȷ Ůűȷ

+ +
+ +

2 3
2 3

2

2 3

Ůűȷ Ůűȷ
2 Ⱦȷ Ⱦȷ

(Ůűȷ Ůűȷ )
Ö Ö

+
   (1) 

ȺɑɜŬɘ ɧɛɤɠ:  

2

2 3

Ůűȷ

Ůűȷ Ůűȷ
=

+

2

2

32

2 3

ɖɛȷ

ůɡɜȷ

ɖɛȷɖɛȷ

ůɡɜȷ ůɡɜȷ

=

+

2 2 2

2 2 2 2 2 2

ɓ

2R
ɔ Ŭ ɓ

2ɔŬ

ɓ ɔ

2R 2R
ɔ Ŭ ɓ Ŭ ɓ ɔ

2ɔŬ 2Ŭɓ

+ -

=

+
+ - + -

2 2 2

2

Ŭ ɓ ɔ

2Ŭ

+ -
  

ȳɛɞɘŬ: 3

2 3

Ůűȷ

Ůűȷ Ůűȷ
=

+
 

2 2 2

2

Ŭ ɔ ɓ

2Ŭ

+ -
 

Ⱥˊɑůɖɠ: 
2

2 2 2 2
2 3 1 1 2

Ŭ
Ⱦȷ Ⱦȷ R ůɡɜ2ȷ R (1 2ɖɛ ȷ ) R (1 )

2R
Ö = = - = - 

ȯɟŬ ɖ (1) ɔɑɜŮŰŬɘ: 
2

1d (Ⱦ,ȼ )= 

2 2 2 2 2 2
2 2 2 2

2 2

Ŭ ɓ ɔ Ŭ ɔ ɓ
( ) R ( ) R

2Ŭ 2Ŭ

+ - + -
+ +

2 2 2 2 2 2 2
2

4 2

(Ŭ ɓ ɔ )(Ŭ ɔ ɓ ) Ŭ
2 R (1 )

4Ŭ 2R

+ - + -
Ö -  

əŬɘ ɛŮŰɎ Űɘɠ ˊɟɎɝŮɘɠ:  

 
2 2 2 2 2 2

2 2

1 2

(Ŭ ɓ ɔ )(Ŭ ɔ ɓ )
d (Ⱦ,ȼ ) R

4Ŭ

+ - + -
= -  
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8) Ɉˊɞɚɞɔɘůɛɧɠ Űɖɠ ŬˊɧůŰŬůɖɠ 
1 9

d(Ƀ ,O ) 

ɆɨɛűɤɜŬ ɛŮ Űɞɡɠ Űɨˊɞɡɠ VI  əŬɘ 
ŬXI ,  ŭɖɚŬŭɐ Ŭɜ ˊɎɟɞɡɛŮ  ɤɠ Ŭɟɢɐ Űɞ Ⱦ ɗŬ ŮɑɜŬɘ: 

 

2 3 1
1

ɓȾȷ ɔȾȷ ŬȾȷ
ȾɃ

ɓ ɔ Ŭ

+ -
=

+ -
 

1 2 39

1
ȾɃ (Ⱦȷ Ⱦȷ Ⱦȷ )

2
= + + , ɎɟŬ 

9 11 9
ɃɃ ȾɃ ȾɃ= - = 1 2 3

1 Ŭ 1 ɓ 1 ɔ
( )Ⱦȷ ( )Ⱦȷ ( )Ⱦȷ
2 ɓ ɔ Ŭ 2 ɓ ɔ Ŭ 2 ɓ ɔ Ŭ
+ + - + -
+ - + - + -

 ɐ  

1 9
ɃɃ= 1 2 3

1
[(Ŭ ɓ ɔ)Ⱦȷ (Ŭ ɓ ɔ)Ⱦȷ (Ŭ ɔ ɓ)Ⱦȷ ]

2(ɓ ɔ Ŭ)
+ + - + - - + -

+ -
Ý  

2

1 9 2

1
d (O ,O )

4(ɓ ɔ Ŭ)
=

+ -

2 2 2 2 2 2[(Ŭ ɓ ɔ) R (Ŭ ɓ ɔ) R (Ŭ ɔ ɓ) R+ + + + - + + - -

1 22(Ŭ ɓ ɔ)(Ŭ ɓ ɔ)Ⱦȷ Ⱦȷ- + + + - Ö 1 32(Ŭ ɓ ɔ)(Ŭ ɔ ɓ)Ⱦȷ Ⱦȷ- + + + - Ö +

2 32(Ŭ ɓ ɔ)(Ŭ ɔ ɓ)Ⱦȷ Ⱦȷ ]+ + - + -   

əŬɘ ŮˊŮɘŭɐ  
2

2 2 2 2
2 3 1 1 2

Ŭ
KA KA R ůɡɜ2ȷ R (1 2ɖɛ ȷ ) R (1 )

2R
Ö = = - = - 

2
2

1 3
2

ɓ
KA KA R (1 )

2R
Ö = - , 

2
2

1 2
2

ɔ
KA KA R (1 )

2R
Ö = -  

ɛŮŰɎ ˊɟɎɝŮɘɠ ɓɟɑůəɞɡɛŮ: 

 
2

1 9
d (O ,O )= 

2

2 2 2 4 4 2 2 4 2

2

R 1
[2Ŭ (ɓ ɔ ) 2Ŭɓɔ(ɓ ɔ) (ɓ ɔ ) 2ɓ ɔ Ŭ 2Ŭ ɓɔ]

4 4(ɓ ɔ Ŭ)
+ + + + - + + - -

+ -
 

 

 

9) Ɉˊɞɚɞɔɘůɛɧɠ Űɖɠ ŬˊɧůŰŬůɖɠ d(G,H)Űɞɡ ə.ɓ Ŭˊɧ Űɞ ɞɟɗɧəŮɜŰɟɞ 

ȷɜ ůŬɜ Ŭɟɢɐ ˊɎɟɞɡɛŮ Űɞ Ⱦ, ŰɧŰŮ: 1 2 3

1
ȾG= (Ⱦȷ +Ⱦȷ +Ⱦȷ )

3
əŬɘ 

1 2 3Ⱦȼ Ⱦȷ Ⱦȷ Ⱦȷ= + + , ɎɟŬ: 

GH KH KG= - =Ⱦȷ Ⱦȷ Ⱦȷ1 2 3

2
( + + )
3

 Ý  

2d (G,H)= 

2 2 2
2 3 3 1 1 2

4
(R R R 2Kȷ Kȷ 2Kȷ Kȷ 2Kȷ Kȷ )

9
+ + + Ö + Ö + Ö = 

2 2

1 2 3

4
[3R 2R (ůɡɜ2ȷ ůɡɜ2ȷ ůɡɜ2ȷ )]

9
+ + +  

əŬɘ ŮˊŮɘŭɐ 
2

2

1 1 2

Ŭ
ůɡɜ2ȷ 1 2ɖɛ ȷ 1

2R
= - = -  ə.ɚ.ˊ ɓɟɑůəɞɡɛŮ: 

2 2 2 2 24
d (G,H) = 4R - (Ŭ +ɓ +ɔ )

9
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10) Ɉˊɞɚɞɔɘůɛɧɠ Űɖɠ d(I,H)  

ȷɜ ˊɎɟɞɡɛŮ ɤɠ Ŭɟɢɐ Űɞ Ⱦ, ŮɑɜŬɘ: 

1 2 3ŬȾȷ ɓȾȷ ɔȾȷ
ȾȽ

Ŭ ɓ ɔ

++ +
=

+ +
 

1 2 3Ⱦȼ Ⱦȷ Ⱦȷ Ⱦȷ= + + , ɎɟŬ 

 

1 2 3

Ŭ ɓ ɔ
Ƚȼ Ⱦȼ ȾȽ (1 )Ⱦȷ (1 )Ⱦȷ (1 )Ⱦȷ

Ŭ ɓ ɔ Ŭ ɓ ɔ Ŭ ɓ ɔ
= - = - + - + - =

+ + + + + +
 

1 2 3

1
[(ɓ ɔ)Ⱦȷ (ɔ Ŭ)Ⱦȷ (Ŭ ɓ)Ⱦȷ ]

Ŭ ɓ ɔ
+ + + + +

+ +
Ý  

 

2 2 2 2 2 2 2

2

1
d (Ƚ,ȼ) [(ɓ ɔ) R (ɔ Ŭ) R (Ŭ ɓ) R

(Ŭ ɓ ɔ)
= + + + + + +
+ +

2 2 2

3 2 12(ɓ ɔ)(ɔ Ŭ)R ůɡɜ2ȷ 2(ɓ ɔ)(Ŭ ɓ)R ůɡɜ2ȷ 2(ɔ Ŭ)(Ŭ ɓ)Růɡɜ2ȷ]+ + + + + + + +  

əŬɘ ɗɏŰɞɜŰŬɠ ɧˊɞɡ 
2

2

1 1 2

Ŭ
ůɡɜ2ȷ 1 2ɖɛ ȷ 1

2R
= - = -  ə.ɚ.ˊ ɓɟɑůəɞɡɛŮ 

 

2 2 2 4 4 4

2

1
d (Ƚ,ȼ) [4R (Ŭ ɓ ɔ) (Ŭ ɓ ɔ ) Ŭɓɔ(Ŭ ɓ ɔ)

(Ŭ ɓ ɔ)
= + + - + + - + + -
+ +

3 3 3Ŭ (ɓ ɔ) ɓ (ɔ Ŭ) ɔ (Ŭ ɓ)]- + - + - + 

əŬɘ ŬˊɚɞˊɞɘɩɜŰŬɠ ŭɘŬ Ŭ ɓ ɔ+ + ɓɟɑůəɞɡɛŮ ŰŮɚɘəɎ: 
3 3 3

2 2 Ŭ ɓ ɔ Ŭɓɔ
d (Ƚ,ȼ) 4R

Ŭ ɓ ɔ

+ + +
= -

+ +
 



Ɂɘə. Ƚɤůɖűɑŭɖɠ. ȺūȷɅɀɃũȺɆ ɇɃɈ ȹȽȷɁɈɆɀȷɇȽȾɃɈ ȿɃũȽɆɀɃɈ ɆȺ ũȺɋɀȺɇɅȽȾȷ ɄɅɃȸȿȼɀȷɇȷ 

 

ɆŮɚ. 31 

 

 

 

 

ȹɘɎɜɡůɛŬ ɗɏůŮɤɠ Űɞɡ ůɖɛŮɑɞɡ Űɞɛɐɠ ŭɨɞ əɡɟɑɤɜ ɐ  

ŭŮɡŰŮɟŮɡɞɡůɩɜ ŮɡɗŮɘɩɜ. 
 

ŪŮɩɟɖɛŬ 

ȷɜ ŰŬ ůɖɛŮɑŬ ȷ, ȸ, ũ, ȹ ɓɟɑůəɞɜŰŬɘ ůŰɞ ŮˊɑˊŮŭɞ Űɞɡ Űɟɘɔɩɜɞɡ 
1 2 3

A A A  əŬɘ ɔɘŬ ɛɘŬ  

Ŭɟɢɐ Ƀ ŮɑɜŬɘ: 

 

1 2 31 2 3
Ƀȷ Ŭ Ƀȷ Ŭ Ƀȷ Ŭ Ƀȷ= + +  

1 2 31 2 3
Ƀȸ ɓ Ƀȷ ɓ Ƀȷ ɓ Ƀȷ= + +  

1 2 31 2 3
Ƀũ ɔ Ƀȷ ɔ Ƀȷ ɔ Ƀȷ= + +  

1 2 31 2 3
Ƀȹ ŭ Ƀȷ ŭ Ƀȷ ŭ Ƀȷ= + +   

 

ŰɧŰŮ:  

 

Ŭ) 
1 1 2 2

1 1 2 2

ɓ Ŭ ɓ Ŭ

ŭ ɔ ŭ ɔ

- -
=

- -
 

2 2 3 3

2 2 3 3

ɓ Ŭ ɓ Ŭ

ŭ ɔ ŭ ɔ

- -
=

- -

3 3 1 1

3 3 1 1

ɓ Ŭ ɓ Ŭ

ŭ ɔ ŭ ɔ

- -

- -
 

 

ɓ) ȰůŰɤ ȹ ɖ əɞɘɜɐ Űɘɛɐ Űɤɜ ˊŬɟŬˊɎɜɤ ɞɟɘɕɞɡůɩɜ. Ƀɘ ŮɡɗŮɑŮɠ ȷȸ əŬɘ ũȹ 

ŰɏɛɜɞɜŰŬɘ Ŭɜ əŬɘ ɛɧɜɞ Ŭɜ ȹ 0¸ . ɇɞ ŭɘɎɜɡůɛŬ ɗɏůŮɤɠ Űɞɡ ůɖɛŮɑɞɡ Űɞɛɐɠ ɀ Űɤɜ 

ŭɨɞ ŮɡɗŮɘɩɜ ŭɑɜŮŰŬɘ Ŭˊɧ Űɖ ůɢɏůɖ: 

 

2 2 2 3 3 2 3 3 3 1 1 31 1 1 2 2 1

1 2 3

2 2 2 3 3 2 3 3 3 1 1 31 1 1 2 2 1

ɓ Ŭ Ŭ ɓ Ŭ ɓ ɓ Ŭ Ŭ ɓ Ŭɓɓ Ŭ Ŭɓ Ŭ ɓ1
Ƀɀ Ƀȷ Ƀȷ Ƀȷ

ŭ ɔ ɔ ŭ ɔ ŭ ŭ ɔ ɔ ŭ ɔ ŭŭ ɔ ɔ ŭ ɔ ŭȹ

- - - -- -
= + +

- - - -- -

è ø
é ù
ê ú

 

 

ȷˊɧŭŮɘɝɖ 

ȷɜ Űɞ ůɖɛŮɑɞ Ƀ ŮˊɘɚŮɔŮɑ ŮəŰɧɠ Űɞɡ Ůˊɘˊɏŭɞɡ 1 2 3(A A A )  ŰɧŰŮ ŮɑɜŬɘ ɔɜɤůŰɧ ɧŰɘ: 

1 2 3 1 2 3 1 2 3 1 2 3Ŭ Ŭ Ŭ ɓ ɓ ɓ ɔ ɔ ɔ ŭ ŭ ŭ 1+ + = + + = + + = + + = ȺˊŮɘŭɐ ɀ ȷȸÍ  

ů R:ȷɀ ůȷȸÝ$ Í = , ɎɟŬ 

Ƀɀ Ƀȷ ȷɀ Ƀȷ ůȷȸ Ƀɀ ů(Ƀȸ Ƀȷ)= + = + = + - =(1 ů)Ƀȷ ůɃȸ- + =

1 2 3 1 2 31 2 3 1 2 3(1 ů)(Ŭ Ƀȷ Ŭ Ƀȷ Ŭ Ƀȷ ) ů(ɓ Ƀȷ ɓ Ƀȷ ɓ Ƀȷ )- + + + + + = 

3

ii i

i 1

[(1 ů)Ŭ ůɓ]Ƀȷ
=

- +ä                                                   (1) 

ȳɛɞɘŬ, ŮˊŮɘŭɐ Űɞ ɀ ũȹ Ű R:Í Ý$ Í ũɀ Űũȹ=  əŬɘ ɧˊɤɠ əŬɘ ˊɟɞɖɔɞɡɛɏɜɤɠ ɗŬ ŮɑɜŬɘ: 
3

ii i

i 1

Ƀɀ [(1 Ű)ɔ Űŭ]Ƀȷ
=

= - +ä                                          (2) 

ȷˊɧ Űɘɠ (1) əŬɘ (2) ˊɟɞəɨˊŰŮɘ: 
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3

ii i

i 1

[(1 ů)Ŭ ůɓ]Ƀȷ
=

- + =ä
3

ii i

i 1

[(1 Ű)ɔ Űŭ]Ƀȷ
=

- +ä  

əŬɘ ŮˊŮɘŭɐ ŰŬ ŭɘŬɜɨůɛŬŰŬ 1 2 3Ƀȷ,Ƀȷ ,Ƀȷ ŮɑɜŬɘ ɔɟŬɛɛɘəɩɠ ŬɜŮɝɎɟŰɖŰŬ ŭɘɧŰɘ 

1 2 3Ƀ (ȷȷ ȷ )Î , ˊɟɞəɨˊŰŮɘ: 

i i i i(1 ů)Ŭ ůɓ (1 Ű)ɔ Űŭ , i 1,2,3- + = - + = 

 

ȹɖɚŬŭɐ: 1 1 1 1 1 1(ɓ Ŭ)ů (ŭ ɔ )Ű (ɔ Ŭ) 0- - - - - = 

 2 2 2 2 2 2(ɓ Ŭ )ů (ŭ ɔ )Ű (ɔ Ŭ ) 0- - - - - = 

 3 3 3 3 3 3(ɓ Ŭ )ů (ŭ ɔ )Ű (ɔ Ŭ ) 0- - - - - = 

 

ɇɞ ˊŬɟŬˊɎɜɤ ůɨůŰɖɛŬ 3x2 ɏɢŮɘ ɞɟɑɕɞɡůŬ 

 

( )
1 1 1 1 1 1

2 2 2 2 2 2

3 3 3 3 3 3

ɓ Ŭ (ŭ ɔ ) (ɔ Ŭ )

D ɓ Ŭ ŭ ɔ ) (ɔ Ŭ ) 0

ɓ Ŭ (ŭ ɔ ) (ɔ Ŭ )

- - - - -

= - - - - - =

- - - - -

 

 

ɧˊɤɠ ˊɟɞəɨˊŰŮɘ Ŭɜ ůŰŬ ůŰɞɘɢŮɑŬ Űɖɠ 1
ɖɠ

 ɔɟŬɛɛɐɠ ˊɟɞůɗɏůɞɡɛŮ ŰŬ ůŰɞɘɢŮɑŬ Űɤɜ ŭɨɞ 

Ɏɚɚɤɜ ɔɟŬɛɛɩɜ əŬɘ ˊɎɟɞɡɛŮ ɡˊɧɣɖ ɧŰɘ:  

1 2 3 1 2 3 1 2 3 1 2 3Ŭ Ŭ Ŭ ɓ ɓ ɓ ɔ ɔ ɔ ŭ ŭ ŭ 1+ + = + + = + + = + + =, ɞˊɧŰŮ ůŰɖ ɜɏŬ ɞɟɑɕɞɡůŬ ŰŬ 

ůŰɞɘɢŮɑŬ Űɖɠ 1
ɖɠ

 ɔɟŬɛɛɐɠ ŮɑɜŬɘ ɧɚŬ ɑůŬ ɛŮ ɛɖŭɏɜ. 

Ⱥˊɑůɖɠ Ŭɜ ɡˊɞŰŮɗŮɑ ɧŰɘ ɞɘ ȷȸ əŬɘ ũȹ ŰɏɛɜɞɜŰŬɘ, ŰɧŰŮ: 

 

1 1 1 1

2 2 2 2

ɓ Ŭ ŭ ɔ
ȹ
ɓ Ŭ ŭ ɔ

- -
= =
- -

2 2 2 2

3 3 3 3

ɓ Ŭ ŭ ɔ

ɓ Ŭ ŭ ɔ

- -
=

- -

3 3 3 3

1 1 1 1

ɓ Ŭ ŭ ɔ
0

ɓ Ŭ ŭ ɔ

- -
¸

- -
 

 

ɄɟɎɔɛŬŰɘ:  

 

1 1 1 1

2 2 2 2

ɓ Ŭ ŭ ɔ

ɓ Ŭ ŭ ɔ

- -
=

- -

1 2 1 2 1 2 1 2

2 2 2 2

ɓ ɓ (Ŭ Ŭ ) ŭ ŭ (ɔ ɔ )

ɓ Ŭ ŭ ɔ

+ - + + - +
=

- -
 

 

3 3 3 3

2 2 2 2

1 ɓ (1 Ŭ ) 1 ŭ (1 ɔ )

ɓ Ŭ ŭ ɔ

- - - - - -
=

- -

3 3 3 3

2 2 2 2

(ɓ Ŭ ) (ŭ ɔ )

ɓ Ŭ ŭ ɔ

- - - -
=

- -

2 2 2 2

3 3 3 3

ɓ Ŭ ŭ ɔ

ɓ Ŭ ŭ ɔ

- -
=

- -
 

 

(ɧɛɞɘŬ) 
3 3 3 3

1 1 1 1

ɓ Ŭ ŭ ɔ

ɓ Ŭ ŭ ɔ

- -
=
- -

 

 

əŬɘ ŮɑɜŬɘ ȹ 0¸  ŭɘɧŰɘ Ŭɜ ȹ 0=  ŰŬ ŭɘŬɜɨůɛŬŰŬ  

1 2 31 1 2 2 3 3ȷȸ Ƀȸ Ƀȷ (ɓ Ŭ )Ƀȷ (ɓ Ŭ )Ƀȷ (ɓ Ŭ )Ƀȷ= - = - + - + - əŬɘ  

1 2 31 1 2 2 3 3ũȹ Ƀȹ Ƀũ (ŭ ɔ )Ƀȷ (ŭ ɔ )Ƀȷ (ŭ ɔ )Ƀȷ= - = - + - + - 

ɗŬ ɐůŬɜ ˊŬɟɎɚɚɖɚŬ. 

 

Ⱥˊɞɛɏɜɤɠ Űɞ ůɨůŰɖɛŬ ɏɢŮɘ ɛɞɜŬŭɘəɐ ɚɨůɖ: 
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1 1 1 1

2 2 2 2

ɔ Ŭ ŭ ɔ

ɔ Ŭ ŭ ɔ
ů

ȹ

- -
-
- -

= =
-

1 1 1 1

2 2 2 2

ɔ Ŭ ŭ ɔ

ɔ Ŭ ŭ ɔ

ȹ

- -

- -
 

əŬɘ ɛŮ ŬɜŰɘəŬŰɎůŰŬůɖ Űɞɡ ů ůŰɖɜ (1) ɓɟɑůəɞɡɛŮ: 

 

1 1 1 1 1 1 1 1

3
2 2 2 2 2 2 2 2

ii i

i 1

ɔ Ŭ ŭ ɔ ɔ Ŭ ŭ ɔ

ɔ Ŭ ŭ ɔ ɔ Ŭ ŭ ɔ
Ƀɀ 1 Ŭ ɓ Ƀȷ

ȹ ȹ=

å õ- - - -
æ ö

- - - -æ ö= - +
æ ö
æ öæ ö
ç ÷

ä  

ȺɑɜŬɘ: 

1 1 1 1 1 1 1 1

2 2 2 2 2 2 2 2

1 1

ɔ Ŭ ŭ ɔ ɔ Ŭ ŭ ɔ

ɔ Ŭ ŭ ɔ ɔ Ŭ ŭ ɔ
1 Ŭ ɓ

ȹ ȹ

å õ- - - -
æ ö

- - - -æ ö- + =
æ ö
æ öæ ö
ç ÷

1 1 1 1 1 1 1 1 1 1 1 1

1 1

2 2 2 2 2 2 2 2 2 2 2 2

ɓ Ŭ ŭ ɔ ɔ Ŭ ŭ ɔ ɔ Ŭ ŭ ɔ1
Ŭ ɓ

ɓ Ŭ ŭ ɔ ɔ Ŭ ŭ ɔ ɔ Ŭ ŭ ɔȹ

è øå õ- - - - - -
- + =é ùæ ö

- - - - - -é ùç ÷ê ú

 

 

1 1 1 1 1 1 1 1

1 1

2 2 2 2 2 2 2 2

ɓ ɔ ŭ ɔ ɔ Ŭ ŭ ɔ1
Ŭ ɓ

ɓ ɔ ŭ ɔ ɔ Ŭ ŭ ɔȹ

è ø- - - -
+ =é ù

- - - -ê ú
  

 

1 1 1 1 1 1 1 1 1 1 1 1

1 2 1 2 2 2 1 2 1 2 2 2

Ŭɓ Ŭɔ ŭ ɔ ɓɔ ɓŬ ŭ ɔ1

Ŭɓ Ŭɔ ŭ ɔ ɓɔ ɓŬ ŭ ɔȹ

è ø- - - -
+ =é ù

- - - -ê ú
 

 

1 1 1 1 1 1

1 2 1 2 1 2 1 2 2 2

ɓɔ Ŭɔ ŭ ɔ1

Ŭɓ Ŭɔ ɓɔ ɓŬ ŭ ɔȹ

è ø- -
=é ù

- + - -ê ú
 

 

1 2 2 1 1 1 1 2 2 1 1 1

1
[(ɔŭ ɔ ŭ )(ɓ Ŭ ) (Ŭɓ Ŭ ɓ )(ŭ ɔ )]
ȹ

- - - - - = 
1

ȹ

1 1 1 2 2 1

1 1 1 2 2 1

ɓ Ŭ Ŭɓ Ŭ ɓ

ŭ ɔ ɔŭ ɔ ŭ

- -

- -
 

 

ȳɛɞɘŬ ɔɘŬ Űɞɡɠ ůɡɜŰŮɚŮůŰɏɠ Űɤɜ 2Ƀȷ əŬɘ 3Ƀȷ ɓɟɑůəɞɡɛŮ ŬɜŰɑůŰɞɘɢŬ: 

 

2 2(1 ů)Ŭ ůɓ- + = 
1

ȹ

2 2 2 3 3 2

2 2 2 3 3 2

ɓ Ŭ Ŭ ɓ Ŭɓ

ŭ ɔ ɔ ŭ ɔ ŭ

- -

- -
 

 

3 3 3(1 ů )Ŭ ůɓ- + = 
1

ȹ

3 3 3 1 1 3

3 3 3 1 1 3

ɓ Ŭ Ŭɓ Ŭɓ

ŭ ɔ ɔ ŭ ɔŭ

- -

- -
 

ɎɟŬ ɖ (1) ɔɑɜŮŰŬɘ: Ƀɀ=  
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2 2 2 3 3 2 3 3 3 1 1 31 1 1 2 2 1
1 2 3

2 2 2 3 3 2 3 3 3 1 1 31 1 1 2 2 1

ɓ Ŭ Ŭ ɓ Ŭɓ ɓ Ŭ Ŭɓ Ŭɓɓ Ŭ Ŭɓ Ŭ ɓ
Ƀȷ Ƀȷ Ƀȷ

ŭ ɔ ɔ ŭ ɔ ŭ ŭ ɔ ɔ ŭ ɔŭŭ ɔ ɔŭ ɔ ŭ

è - - - - ø- -
+ +é ù
- - - -- -ê ú

 

 

ŭɖɚŬŭɐ ŬˊɞŭŮɑɢɗɖəŮ ɖ ˊɟɧŰŬůɖ ɔɘŬ ŰɡɢŬɑɞ ůɖɛŮɑɞ Ƀ ŮəŰɧɠ Űɞɡ Ůˊɘˊɏŭɞɡ 1 2 3(A A A ) . 

 

ŪŬ ŬˊɞŭŮɑɝɞɡɛŮ ŰɩɟŬ ɧŰɘ ɖ ɑŭɘŬ ůɢɏůɖ ɘůɢɨŮɘ əŬɘ ɔɘŬ ŰɡɢŬɑɞ ůɖɛŮɑɞ Ʌ Űɞɡ Ůˊɘˊɏŭɞɡ Űɞɡ 

Űɟɘɔɩɜɞɡ 
1 2 3A A A .  

 

ɄɟɎɔɛŬŰɘ, ŮˊŮɘŭɐ 1 2 3ɀ (AA A )Í , ɖ ŰŮɚŮɡŰŬɑŬ ůɢɏůɖ ɔɟɎűŮŰŬɘ: 

 

1 2 31 2 3Ƀɀ ɚ Ƀȷ ɚ Ƀȷ ɚ Ƀȷ= + +  ɛŮ 1 2 3ɚ ɚ ɚ 1+ + = ɧˊɞɡ: 

 

1 1 1 2 2 1

1

1 1 1 2 2 1

ɓ Ŭ Ŭɓ Ŭ ɓ1
ɚ

ŭ ɔ ɔŭ ɔ ŭȹ

- -
=

- -
 ə.ɚ.ˊ 

 

Ⱥˊɞɛɏɜɤɠ Ŭɜ ůŬɜ Ŭɟɢɐ ˊɎɟɞɡɛŮ Űɞ 1 2 3Ʌ (AA A )Í  ɗŬ ŮɑɜŬɘ: 

Ʌɀ Ƀɀ ɃɅ= - = 1 2 31 2 3ɚ Ƀȷ ɚ Ƀȷ ɚ Ƀȷ+ + - 1 2 3(ɚ ɚ ɚ )ɃɅ+ + =  

1 2 31 2 3ɚ (Ƀȷ ɃɅ) ɚ (Ƀȷ ɃɅ) ɚ (Ƀȷ ɃɅ)- + - + - = 1 2 31 2 3ɚ Ʌȷ ɚ Ʌȷ ɚ Ʌȷ+ +  

 

ȹɖɚŬŭɐ ɖ ˊɟɧŰŬůɖ ɘůɢɨŮɘ əŬɘ ɔɘŬ Űɞ ůɖɛŮɑɞ 1 2 3Ʌ (AA A )Í . 

 

ɄŬɟŬŭŮɑɔɛŬŰŬ 

1) ɁŬ ɓɟŮɗŮɑ Űɞ ŭɘɎɜɡůɛŬ ɗɏůŮɤɠ Űɞɡ ə.ɓ G Űɟɘɔɩɜɞɡ 
1 2 3

A A A  ůɡɜŬɟŰɐůŮɘ Űɤɜ 

ŭɘŬɜɡůɛɎŰɤɜ ɗɏůŮɤɠ Űɤɜ əɞɟɡűɩɜ Űɞɡ. 

 

ȿɨůɖ 

ȺɑɜŬɘ: 1 1 2 2G A M A M= Æ  

 

ũɘŬ ŰɡɢŬɑŬ Ŭɟɢɐ Ƀ ŮɑɜŬɘ:  

 

1 1 2 3Ƀȷ 1.Ƀȷ 0.Ƀȷ 0.Ƀȷ= + +  

1 1 2 3

1 1
Ƀɀ 0 Ƀȷ Ƀȷ Ƀȷ

2 2
= Ö + +  

2 1 2 3Ƀȷ 0 Ƀȷ 1 Ƀȷ 0 Ƀȷ= Ö + Ö + Ö 

2 1 2 3

1 1
Ƀɀ Ƀȷ 0 Ƀȷ Ƀȷ

2 2
= + Ö +      

 

ɀŮ ŮűŬɟɛɞɔɐ Ůˊɞɛɏɜɤɠ Űɞɡ Űɨˊɞɡ Űɖɠ ůŮɚ.31   ɔɘŬ Űɞ G ɓɟɑůəɞɡɛŮ: 

 

1 2 3

1
OG (OA OA OA )

3
= + +  
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2) i) ɄɞɘŬ ůɢɏůɖ ˊɟɏˊŮɘ ɜŬ ɘůɢɨŮɘ ɛŮŰŬɝɨ Űɤɜ ˊɚŮɡɟɩɜ Ŭ,ɓ,ɔ Űɟɘɔɩɜɞɡ 
1 2 3

A A A  

ɩůŰŮ ɞɘ ŮɡɗŮɑŮɠ 
1 1
ȷ ɀ  əŬɘ 

3
ȽȻ ɜŬ ŰɏɛɜɞɜŰŬɘ; 

ii) ɆŰɖɜ ˊŮɟɑˊŰɤůɖ ˊɞɡ ɞɘ ˊŬɟŬˊɎɜɤ ŮɡɗŮɑŮɠ ŰɏɛɜɞɜŰŬɘ, ɜŬ ɓɟŮɗŮɑ Űɞ ŭɘɎɜɡůɛŬ 

ɗɏůŮɤɠ Űɞɡ ůɖɛŮɑɞɡ Űɞɛɐɠ Űɞɡɠ ůɡɜŬɟŰɐůŮɘ Űɤɜ ŭɘŬɜɡůɛɎŰɤɜ ɗɏůŮɤɠ Űɤɜ 

əɞɟɡűɩɜ Űɞɡ Űɟɘɔɩɜɞɡ
1 2 3

A A A . 

 

ȿɨůɖ 

i) ȺɑɜŬɘ: 1 1 2 3Ƀȷ 1.Ƀȷ 0.Ƀȷ 0.Ƀȷ= + +  

               1 1 2 3

1 1
Ƀɀ 0.Ƀȷ Ƀȷ Ƀȷ

2 2
= + +  

              1 2 3

Ŭ ɓ ɔ
ɃȽ Ƀȷ Ƀȷ Ƀȷ

Ŭ ɓ ɔ Ŭ ɓ ɔ Ŭ ɓ ɔ
= + +
+ + + + + +

 

               3 1 2 3

Ű ɓ Ű Ŭ
ɃȻ Ƀȷ Ƀȷ 0.Ƀȷ

ɔ ɔ

- -
= + +  

ɄɟɏˊŮɘ 
1 1 2 2

1 1 2 2

ɓ Ŭ ɓ Ŭ
ȹ 0
ŭ ɔ ŭ ɔ

- -
= ¸
- -

 ɧˊɞɡ: 

1Ŭ 1= , 2Ŭ 0= , 1ɓ 0= , 2

1
ɓ

2
= , 1

Ŭ
ɔ
Ŭ ɓ ɔ
=
+ +

, 2

ɓ
ɔ
Ŭ ɓ ɔ
=
+ +

, 1

Ű ɓ
ŭ

ɔ

-
= , 2

Ű Ŭ
ŭ

ɔ

-
= , 

ɧˊɞɡ 
1

Ű (Ŭ ɓ ɔ)
2
= + + 

ɎɟŬ ɖ ůɢɏůɖ ȹ 0¸  Ú
2 2 2Ŭ ɓ 3ɔ¸ + ) 

 

 

ii ) ɀŮ ŮűŬɟɛɞɔɐ Űɞɡ Űɨˊɞɡ Űɖɠ ůŮɚ. 31 ɓɟɑůəɞɡɛŮ ɧŰɘ Űɞ ŭɘɎɜɡůɛŬ ɗɏůŮɤɠ Űɞɡ ůɖɛŮɑɞɡ 

ɀ ŮɑɜŬɘ:  

 
2 2 2

1 2 32 2 2 2 2 2 2 2 2

ɓ ɔ Ŭ 2ɓɔ 2Ŭɔ ɔ(ɓ ɔ Ŭ) ɔ(ɓ ɔ Ŭ)
Ƀɀ Ƀȷ Ƀȷ Ƀȷ

ɓ 3ɔ Ŭ ɓ 3ɔ Ŭ ɓ 3ɔ Ŭ

+ - - + + - + -
= + +

+ - + - + -
 

 

 

3) ɁŬ ɓɟŮɗŮɑ ɖ ŬˊɧůŰŬůɖ 
1

d(M,O )  ɧˊɞɡ 
1 1 3

M A M IZ= Æ  

 

ȿɨůɖ 

ȸɟɏɗɖəŮ ůŰɞ ˊɟɞɖɔɞɨɛŮɜɞ ˊŬɟɎŭŮɘɔɛŬ ɧŰɘ: 

2 2 2

1 2 3
2 2 2 2 2 2 2 2 2

ɓ ɔ Ŭ 2ɓɔ 2Ŭɔ ɔ(ɓ ɔ Ŭ) ɔ(ɓ ɔ Ŭ)
Ƀɀ Ƀȷ Ƀȷ Ƀȷ

ɓ 3ɔ Ŭ ɓ 3ɔ Ŭ ɓ 3ɔ Ŭ

+ - - + + - + -
= + +

+ - + - + -
 

ȺɑɜŬɘ Ůˊɑůɖɠ: 1 1 2 3

Ŭ ɓ ɔ
ɃɃ Ƀȷ Ƀȷ Ƀȷ

ɓ ɔ Ŭ ɓ ɔ Ŭ ɓ ɔ Ŭ

-
= + +
+ - + - + -

 

ɎɟŬ 1 1 1 2 31 2 3ɀɃ ɃɃ Ƀɀ ɚ Ƀȷ ɚ Ƀȷ ɚ Ƀȷ= - = + + , ɧˊɞɡ:   
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2 2 2

1 2 2 2

Ŭ ɓ ɔ Ŭ 2ɓɔ 2Ŭɔ
ɚ
ɓ ɔ Ŭ ɓ 3ɔ Ŭ

- + - - +
= -
+ - + -

 

2 2 2 2

ɓ ɔ(ɓ ɔ Ŭ)
ɚ
ɓ ɔ Ŭ ɓ 3ɔ Ŭ

+ -
= -
+ - + -

 

3 2 2 2

ɔ ɔ(ɓ ɔ Ŭ)
ɚ
ɓ ɔ Ŭ ɓ 3ɔ Ŭ

+ -
= -
+ - + -

 

əŬɘ Ŭɜ ˊɎɟɞɡɛŮ ɤɠ Ŭɟɢɐ Űɞ 1A  ŭɖɚ 1O A¹ , ŰɧŰŮ 

1 2 1 3 12 3
ɀɃ ɚ ȷȷ ɚ ȷȷ= +  

əŬɘ ɡɣɩɜɞɜŰŬɠ ůŰɞ ŰŮŰɟɎɔɤɜɞ: 

2 2 2 2 2

1 2 3 2 3 1 12 3
d (M,O ) ɚ ɔ ɚɓ 2ɚ ɚ ȷȷ ȷȷ= + + Ö    ɐ  

2 2 2 2 2 2 2 2

1 2 3 2 3
d (M,O ) ɚ ɔ ɚ ɓ ɚ ɚ (ɓ ɔ Ŭ )= + + + - 

 

 

ŪŮɩɟɖɛŬ 

ȷɜ ȷ əŬɘ ȸ ŮɑɜŬɘ ŭɨɞ ɢŬɟŬəŰɖɟɘůŰɘəɎ ůɖɛŮɑŬ Űɞɡ Űɟɘɔɩɜɞɡ 
1 2 3

A A A , Űɞ 2
d (A,B)  

ŮɑɜŬɘ ɟɖŰɐ ˊŬɟɎůŰŬůɖ Űɤɜ ˊɚŮɡɟɩɜ Űɞɡ Ŭ, ɓ, ɔ əŬɘ ŬɜŮɝɎɟŰɖŰɖ Űɞɡ Ůɑŭɞɡɠ Űɞɡ 

Űɟɘɔɩɜɞɡ. 

 

ȷˊɧŭŮɘɝɖ 
ȷˊɞŭŮɘəɜɨɞɡɛŮ ˊɟɩŰŬ ɧŰɘ Ŭɜ Ʌ ŮɑɜŬɘ ɏɜŬ əɨɟɘɞ ůɖɛŮɑɞ Űɟɘɔɩɜɞɡ, ŰɧŰŮ ůŰɖɜ ɏəűɟŬůɖ 

1 2 31 2 3ɃɅ ɚ Ƀȷ ɚ Ƀȷ ɚ Ƀȷ= + + , ɞɘ ůɡɜŰŮɚŮůŰɏɠ  1 2 3ɚ ,ɚ ,ɚ ŮɑɜŬɘ ɟɖŰɏɠ ŮəűɟɎůŮɘɠ Űɤɜ 

ˊɚŮɡɟɩɜ Űɞɡ Űɟɘɔɩɜɞɡ. 

ɄɟɎɔɛŬŰɘ, ɔɘŬ Űɘɠ əɞɟɡűɏɠ 1 2 3A ,A ,A  , ŰŬ ůɖɛŮɑŬ 1 2 3ɀ,ɀ ,ɀ, 1 2 3ȷ,ȷ ,ȷ ,¡ ¡ ¡ 

1 2 3ȷ,ȷ ,ȷ¡¡ ¡¡ ¡¡, 1 2 3ȼ ,ȼ ,ȼ, 1 2 3Ȼ,Ȼ ,Ȼ, 1 2 3Ƀ,Ƀ ,Ƀ, G, Ƚ əŬɘ ȼ ŮɑɜŬɘ űŬɜŮɟɧ Ŭˊɧ Űɞɡɠ Űɨˊɞɡɠ 

Ƚ, ȽȽ, ȽȽȽ, ŬIV , V, VI, VII , VIII  əŬɘ Ŭɉ . 

ȷˊɞɛɏɜŮɘ ɜŬ ŬˊɞŭŮɘɢɗŮɑ ɔɘŬ ŰŬ ůɖɛŮɑŬ Ⱦ əŬɘ 9Ƀ . 

ũɘŬ Űɞ  Ⱦ ŮɑɜŬɘ: 
1 2 31 2 3

1 2 3

ɖɛ2ȷ OA +ɖɛ2ȷ OA +ɖɛ2ȷ OA
ɃȾ=

ɖɛ2ȷ +ɖɛ2ȷ +ɖɛ2ȷ
 əŬɘ Ŭɜ ɗɏůɞɡɛŮ: 

1 1 1ɖɛ2ȷ 2ɖɛȷůɡɜȷ= = 
2 2 2Ŭ ɓ ɔ Ŭ

R 2ɓɔ

+ -
2Ö Ö
2

 əŬɘ ŬˊɚɞˊɞɘɐůɞɡɛŮ ŰŬ R ˊɟɞəɨˊŰɞɡɜ ůŬɜ 

ůɡɜŰŮɚŮůŰɏɠ Űɤɜ 1 2 3Ƀȷ,Ƀȷ ,Ƀȷ ɟɖŰɏɠ ŮəűɟɎůŮɘɠ Űɤɜ Ŭ, ɓ, ɔ. 

ɇɏɚɞɠ ɔɘŬ Űɞ 9Ƀ  ŮɑɜŬɘ:  
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9

1 1
ɃɃ ɃȾ Ƀȼ

2 2
= +  əŬɘ ŮˊŮɘŭɐ ůŰɞ 1 2 31 2 3ɃȾ ɚ Ƀȷ ɚ Ƀȷ ɚ Ƀȷ= + +  əŬɘ ůŰɞ 

1 2 31 2 3Ƀȼ ɛ Ƀȷ ɛ Ƀȷ ɛ Ƀȷ= + +  ɞɘ ůɡɜŰŮɚŮůŰɏɠ 
1 2 3ɚ ,ɚ ,ɚ, 

1 2 3ɛ ,ɛ ,ɛ ŮɑɜŬɘ ɟɖŰɏɠ 

ˊŬɟŬůŰɎůŮɘɠ Űɤɜ Ŭ, ɓ, ɔ, Űɞ ɑŭɘɞ ɗŬ ůɡɛɓŬɑɜŮɘ əŬɘ ɔɘŬ Űɞ 9ɃɃ. 

 

 

ȷˊɧ Űɞɜ Űɨˊɞ ˊɎɚɘ Űɞɡ ůɖɛŮɑɞɡ Űɞɛɐɠ ŭɨɞ əɡɟɑɤɜ ŮɡɗŮɘɩɜ: 

 

2 2 2 3 3 2 3 3 3 1 1 31 1 1 2 2 1
1 2 3

2 2 2 3 3 2 3 3 3 1 1 31 1 1 2 2 1

ɓ Ŭ Ŭ ɓ Ŭɓ ɓ Ŭ Ŭɓ Ŭɓɓ Ŭ Ŭɓ Ŭ ɓ
Ƀɀ Ƀȷ Ƀȷ Ƀȷ

ŭ ɔ ɔ ŭ ɔ ŭ ŭ ɔ ɔ ŭ ɔŭŭ ɔ ɔŭ ɔ ŭ

è - - - - ø- -
= + +é ù

- - - -- -ê ú

 

ˊɟɞəɨˊŰŮɘ ɧŰɘ ɞɘ ůɡɜŰŮɚŮůŰɏɠ Űɤɜ 1 2 3Ƀȷ,Ƀȷ ,Ƀȷ ŮɑɜŬɘ Ůˊɑůɖɠ ɟɖŰɏɠ ˊŬɟŬůŰɎůŮɘɠ Űɤɜ 

Ŭ, ɓ, ɔ. 

 

ũɘŬ Űɞɜ ɑŭɘɞ ɚɧɔɞ, Ŭɜ Ʌ ŮɑɜŬɘ ŰɟɘŰŮɨɞɜ ůɖɛŮɑɞ, ůŰɖɜ ɏəűɟŬůɖ 

1 2 31 2 3ɃɅ ɚ Ƀȷ ɚ Ƀȷ ɚ Ƀȷ= + + , ŰŬ 1 2 3ɚ ,ɚ ,ɚ ŮɑɜŬɘ ɟɖŰɏɠ ŮəűɟɎůŮɘɠ Űɤɜ Ŭ, ɓ, ɔ. 

 

ȰůŰɤ ŰɩɟŬ ȷ,ȸ LÍ . ɇɧŰŮ ůŰɘɠ ŮəűɟɎůŮɘɠ  

1 2 31 2 3Ƀȷ ɚ Ƀȷ ɚ Ƀȷ ɚ Ƀȷ= + +  

1 2 31 2 3Ƀȸ ɛ Ƀȷ ɛ Ƀȷ ɛ Ƀȷ= + +  

ɞɘ ůɡɜŰŮɚŮůŰɏɠ 1 2 3ɚ ,ɚ ,ɚ, 1 2 3ɛ ,ɛ ,ɛ ŮɑɜŬɘ ɟɖŰɏɠ ˊŬɟŬůŰɎůŮɘɠ Űɤɜ Ŭ, ɓ, ɔ ɎɟŬ əŬɘ ůŰɖɜ 

ˊŬɟɎůŰŬůɖ: 1 2 31 1 2 2 3 3ȷȸ Ƀȸ Ƀȷ (ɛ ɚ )Ƀȷ (ɛ ɚ )Ƀȷ (ɛ ɚ )Ƀȷ= - = - + - + - = 

1 2 31 2 3ů Ƀȷ ů Ƀȷ ů Ƀȷ+ + ɞɘ ůɡɜŰŮɚŮůŰɏɠ 1 2 3ů,ů ,ů ŮɑɜŬɘ ɟɖŰɏɠ ˊŬɟŬůŰɎůŮɘɠ Űɤɜ Ŭ, ɓ, ɔ. 

ȷɜ ŰɩɟŬ ˊɎɟɞɡɛŮ 1Ƀ ȷ¹ , ŰɧŰŮ: 

2 1 3 12 3
ȷȸ ů ȷȷ ů ȷȷ= + Ý

2 2 2 2 2

2 3 2 3 1 12 3
d (A,B) ů ɔ ů ɓ ů ů (2ȷȷ ȷȷ )= + + Ö =

2 2 2 2 2 2 2

2 3 2 3ů ɔ ů ɓ ů ů (ɓ ɔ Ŭ )+ + + - 

ŭɖɚŬŭɐ Űɞ 2d (A,B)  ŮɑɜŬɘ ɟɖŰɐ ˊŬɟɎůŰŬůɖ Űɤɜ Ŭ, ɓ, ɔ. 

 ȺˊŮɘŭɐ ŰɩɟŬ ɞɘ ůɡɜŰŮɚŮůŰɏɠ 1 2 3ɚ ,ɚ ,ɚ, 1 2 3ɛ ,ɛ ,ɛ ůŬɜ ɟɖŰɏɠ ˊŬɟŬůŰɎůŮɘɠ Űɤɜ Ŭ, 

ɓ, ɔ ŮɑɜŬɘ ɞɘ ɑŭɘɞɘ ůŮ əɎɗŮ Ůɑŭɞɡɠ Űɟɑɔɤɜɞ ɎɟŬ əŬɘ ɞɘ 2ů əŬɘ 3ů ŮɑɜŬɘ ɞɘ ɑŭɘɞɘ ůŮ əɎɗŮ 

Ůɑŭɞɡɠ Űɟɑɔɤɜɞ, ˊɟɞəɨˊŰŮɘ ɧŰɘ əŬɘ Űɞ 2d (A,B)  ŭɑɜŮŰŬɘ Ŭˊɧ Űɖɜ ɑŭɘŬ ůɢɏůɖ ůŮ əɎɗŮ 

Ůɑŭɞɡɠ Űɟɑɔɤɜɞ (ɞɝɡɔɩɜɘɞ, Ŭɛɓɚɡɔɩɜɘɞ, ɞɟɗɞɔɩɜɘɞ). 
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ɉɟɐůɖ Űɤɜ ŭɘŬɜɡůɛɎŰɤɜ ɗɏůŮɤɠ ůŰɘɠ ŬˊɞŭŮɑɝŮɘɠ  

ɔŮɤɛŮŰɟɘəɩɜ ˊɟɞŰɎůŮɤɜ 
 

 

1. Ɇɡɜɗɐəɖ ɩůŰŮ ŭɨɞ ŮɡɗŮɑŮɠ ɜŬ ŮɑɜŬɘ ˊŬɟɎɚɚɖɚŮɠ. 

ũɘŬ ɜŬ ŮɑɜŬɘ ɞɘ ŮɡɗŮɑŮɠ ȷȸ əŬɘ ũȹ ˊŬɟɎɚɚɖɚŮɠ ˊɟɏˊŮɘ əŬɘ ŬɟəŮɑ:  

ȷȸ ũȹ ȷȸ ũȹůɡɜ(ȷȸ,ũȹ) ȷȸ ũȹÖ = =°      ɐ  ɘůɞŭɨɜŬɛŬ: 

(Ƀȸ Ƀȷ) (Ƀȹ Ƀũ) ȷȸ ũȹ- Ö - =°   ɧˊɞɡ ȷȸ d(A,B)=  ũȹ d(ũ,ȹ)=   

 

Ⱥˊɑůɖɠ ȷȸ//ũȹ ȷȸxũȹ 0Ú =  ɐ ɘůɞŭɨɜŬɛŬ (Ƀȸ Ƀȷ)x(Ƀȹ Ƀũ) 0- - = 

 

 

2. Ɇɡɜɗɐəɖ ɩůŰŮ ŭɨɞ ŮɡɗŮɑŮɠ ɜŬ ŮɑɜŬɘ əɎɗŮŰŮɠ. 

ũɘŬ ɜŬ ŮɑɜŬɘ ȷȸ ũȹ^  ˊɟɏˊŮɘ əŬɘ ŬɟəŮɑ ȷȸ ũȹ 0Ö =Ú (Ƀȸ Ƀȷ) (Ƀȹ Ƀũ) 0- Ö - = ɐ 

ABxũȹ ȷȸ ũȹ= Ö Ú (Ƀȸ Ƀȷ)x(Ƀȹ Ƀũ) ȷȸ ũȹ- - = Ö ɧˊɞɡ ˊɎɚɘ  

ȷȸ d(A,B)=  əŬɘ ũȹ d(ũ,ȹ)=  

 

 

3. Ɇɡɜɗɐəɖ ɩůŰŮ ŭɨɞ ŮɡɗŮɑŮɠ ɜŬ ůɢɖɛŬŰɑɕɞɡɜ ɔɤɜɑŬ ű 

ũɘŬ ɜŬ ůɢɖɛŬŰɑɕɞɡɜ ŭɨɞ ŮɡɗŮɑŮɠ ȷȸ əŬɘ ũȹ ɔɤɜɑŬ ű, űÍ
ˊ

[0, ]
2
, ˊɟɏˊŮɘ əŬɘ ŬɟəŮɑ 

ȷȸ ũȹ ȷȸ ũȹůɡɜűÖ =  ɐ ȷȸxũȹ ȷȸ ũȹɖɛű=  

 

 

4. Ɇɡɜɗɐəɖ ɩůŰŮ ŰɟŮɘɠ ŮɡɗŮɑŮɠ ɜŬ ˊŮɟɜɞɨɜ Ŭˊɧ Űɞ ɑŭɘɞ ůɖɛŮɑɞ. 

ũɘŬ ɜŬ ŬˊɞŭŮɑɝɞɡɛŮ ɧŰɘ ŰɟŮɘɠ ŮɡɗŮɑŮɠ ȷȸ, ũȹ, ȺȻ ˊŮɟɜɞɨɜ Ŭˊɧ Űɞ ɑŭɘɞ ůɖɛŮɑɞ, ŬɟəŮɑ ɜŬ 

ŬˊɞŭŮɑɝɞɡɛŮ ɧŰɘ Űɞ ŭɘɎɜɡůɛŬ ɗɏůŮɤɠ Űɞɡ ůɖɛŮɑɞɡ Űɞɛɐɠ ɀ Űɤɜ ȷȸ, ũȹ ůɡɛˊɑˊŰŮɘ ɛŮ 

Űɞ ŭɘɎɜɡůɛŬ ɗɏůŮɤɠ Űɞɡ ůɖɛŮɑɞɡ Űɞɛɐɠ Űɤɜ ȷȸ əŬɘ ȺȻ ɐ ɧŰɘ Űɞ ŭɘɎɜɡůɛŬ Ⱥɀ ŮɑɜŬɘ 

ůɡɔɔɟŬɛɛɘəɧ ɛŮ Űɞ ȺȻ. 

 

 

ɄŬɟŬŭŮɑɔɛŬŰŬ 

1) ɁŬ ŬˊɞŭŮɘɢɗŮɑ ɧŰɘ ɖ ŭɘɎɛŮůɞɠ ɘůɞůəŮɚɞɨɠ Űɟɘɔɩɜɞɡ Ŭˊɧ Űɖɜ əɞɟɡűɐ Űɞɡ ŮɑɜŬɘ 

əɎɗŮŰɖ ůŰɖ ɓɎůɖ Űɞɡ. 

 

ȷˊɧŭŮɘɝɖ 

ŪɏɚɞɡɛŮ ɜŬ ŬˊɞŭŮɑɝɞɡɛŮ ɧŰɘ ůŰɞ ɘůɞůəŮɚɏɠ Űɟɑɔɤɜɞ 1 2 3A A A  (ɓ ɔ)=  ŮɑɜŬɘ: 

1 1 2 3ȷɀ ȷ ȷ^ . ȷɟəŮɑ ɜŬ ŬˊɞŭŮɑɝɞɡɛŮ ɧŰɘ 

1 21 3
ȷɀ ȷ ȷ 0Ö =Ú 1 1 3 2(Ƀɀ Ƀȷ) (Ƀȷ Ƀȷ ) 0- Ö - =  
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əŬɘ Ŭɜ ůŬɜ Ŭɟɢɐ ˊɎɟɞɡɛŮ Űɞ 
1ȷ : ( )1 1 11 3 2
ȷɀ ȷȷ ȷȷ 0- = 

( )( )1 1 1 12 3 3 2

1
ȷȷ ȷȷ ȷȷ ȷȷ 0

2
Ú + - = 

2 2

1 13 2
ȷȷ ȷȷ 0Ú - = 

2 2ɓ ɔ 0Ú - = ˊɞɡ ɘůɢɨŮɘ. 

 

 

2. ɄɞɘŬ ůɢɏůɖ ˊɟɏˊŮɘ ɜŬ ɘůɢɨŮɘ ɛŮŰŬɝɨ Űɤɜ ˊɚŮɡɟɩɜ Ŭ, ɓ, ɔ ɞɝɡɔɤɜɑɞɡ əŬɘ 

ɘůɞůəŮɚɞɨɠ Űɟɘɔɩɜɞɡ 
1 2 3
ȷ ȷ ȷ ( )ɓ ɔ=  ɩůŰŮ 

2 3
Ⱦȼ ȷ ȷ; 

 

ȿɨůɖ 

ɄɟɏˊŮɘ 
2 3

Ⱦȼxȷ ȷ 0=  (1) 

ɄŬɑɟɜɞɡɛŮ ůŬɜ Ŭɟɢɐ Űɞ Ⱦ. ɇɧŰŮ 1 2 3Ⱦȼ Ⱦȷ Ⱦȷ Ⱦȷ= + +  əŬɘ 3 22 3
ȷ ȷ Ⱦȷ Ⱦȷ= -  ɎɟŬ 

ɖ (1) ɔɑɜŮŰŬɘ 

( )( )1 2 3 3 2Ⱦȷ Ⱦȷ Ⱦȷ x Ⱦȷ Ⱦȷ 0+ + - = Ú 

1 3 1 2 2 3Ⱦȷ xȾȷ Ⱦȷ xKA 2KA xKA 0- + = ŭɘɧŰɘ 

3 2 2 3KA x KA KA x KA=-  

ȷɜ ŰɩɟŬ ˊɎɟɞɡɛŮ ůŬɜ ɗŮŰɘəɐ űɞɟɎ Ůˊɑ Űɞɡ Ůˊɘˊɏŭɞɡ Űɞɡ Űɟɘɔɩɜɞɡ Űɖɜ 1 2 3ȷ ȷ ȷ   

əŬɘ ɞɜɞɛɎůɞɡɛŮ 0  Űɞ ɛɞɜŬŭɘŬɑɞ ŭɘɎɜɡůɛŬ Űɞ əɎɗŮŰɞ ůŰɞ ŮˊɑˊŮŭɞ Űɞɡ Űɟɘɔɩɜɞɡ ˊɞɡ 

ɏɢŮɘ űɞɟɎ Űɖɜ űɞɟɎ Űɞɡ ŭɘŬɜɨůɛŬŰɞɠ 1 2KA x KA  ŰɧŰŮ ˊɟɞɖɔɞɨɛŮɜɖ ůɢɏůɖ ɔɟɎűŮŰŬɘ: 

( )2 2 2

2 3 1 0R ɖɛ2ȷ R ɖɛ2ȷ 2R ɖɛ2ȷ 0- - + = Ú 

1 2 32ɖɛ2ȷ ɖɛ2ȷ ɖɛ2ȷ= + Ú 

1 1 2 2 3 32ɖɛȷůɡɜȷ 2ɖɛȷ ůɡɜȷ 2ɖɛȷůɡɜȷ= + Ú 

2 2 2 2 2 2 2 2 2Ŭ ɓ ɔ Ŭ ɓ ɔ Ŭ ɓ ɔ Ŭ ɓ ɔ
2

2R 2ɓɔ 2R 2ɔŬ 2R 2Ŭɓ

+ - + - + -
= +  

əŬɘ ɛŮŰɎ Űɘɠ ˊɟɎɝŮɘɠ:  

( ) ( )
2

2 2 2 2 2 2ɓ ɔ Ŭ 2Ŭ ɓ ɔ- = - - 

 

 

3. ɄɞɘŬ ůɢɏůɖ ˊɟɏˊŮɘ ɜŬ ɘůɢɨŮɘ ɛŮŰŬɝɨ Űɤɜ ˊɚŮɡɟɩɜ Űɞɡ Űɟɘɔɩɜɞɡ 
1 2 3
ȷ ȷ ȷ ɩůŰŮ ɖ 

ɔɤɜɑŬ Űɤɜ ŮɡɗŮɘɩɜ 
1 1
ȷ ȷ¡ əŬɘ 

2 3
ȷ ȷ ɜŬ ŮɑɜŬɘ ɞ

60 ; 

 

ȿɨůɖ 

ɄɟɏˊŮɘ ɞ

1 1 2 1 23 1 3
ȷȷ ȷ ȷ |ȷȷ ||ȷ ȷ |ůɡɜ60¡ ¡Ö = Ú 

( )( ) ( )( )3 21 1 1 1 2 3

1
Ƀȷ Ƀȷ Ƀȷ Ƀȷ d ȷȷ d ȷ ȷ

2
¡ ¡- - = Ö Ú 

( ) ( )( )
2 3

1 3 2 1 1 2 3

ɓɃȷ ɔɃȷ 1
Ƀȷ Ƀȷ Ƀȷ d ȷȷ d ȷ ȷ

ɓ ɔ 2

å õ+
¡- - = Öæ ö

+ç ÷
 

əŬɘ Ŭɜ ˊɎɟɞɡɛŮ ůŬɜ Ŭɟɢɐ Űɞ 1ȷ : 
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( ) ( )( )1 12 3
1 1 1 1 2 33 2

ɓȷȷ ɔȷȷ 1
ȷȷ ȷȷ d ȷȷ d ȷ ȷ

ɓ ɔ 2

+
¡Ö - = Ö

+
   (1) 

ȳɛɤɠ ( ) ( )1 1

2
d ȷ ,ȷ ɓɔŰ Ű Ŭ

ɓ ɔ
¡= -

+
, ( )2 3d ȷ ,ȷ Ŭ=  əŬɘ 

( )1 12 3
1 13 2

ɓȷȷ ɔȷȷ
ȷȷ ȷȷ

ɓ ɔ

+
- =

+
 

( )2 2

1 1 1 12 3 2 3

1
ɓȷȷ ȷȷ ɓɔ ɔɓ ɔȷȷ ȷȷ

ɓ ɔ
Ö - + - Ö

+
 

ɎɟŬ ɖ (1) ɔɑɜŮŰŬɘ: 

 

( )2 2

1 1 1 12 3 2 3
ɓȷȷ ȷȷ ɓɔ ɔɓ ɔȷȷ ȷȷ Ŭ ɓɔŰ Ű ŬÖ - + - Ö = - 

əŬɘ ŮˊŮɘŭɐ ( )2 2 2

1 12 3

1
ȷȷ ȷȷ ɓ ɔ Ŭ

2
Ö = + - ɛŮŰɎ Űɘɠ ˊɟɎɝŮɘɠ ɓɟɑůəɞɡɛŮ: 

( )( )
2 24Ű Ű Ŭ ɓ ɔ Ŭ ɓɔ- - =  

 

 

4. ɄɞɘŬ ůɢɏůɖ ˊɟɏˊŮɘ ɜŬ ɘůɢɨŮɘ ɛŮŰŬɝɨ Űɤɜ ˊɚŮɡɟɩɜ Ŭ, ɓ, ɔ ɞɝɡɔɤɜɑɞɡ Űɟɘɔɩɜɞɡ 

1 2 3
ȷ ȷ ȷ ɩůŰŮ ŰŬ ůɖɛŮɑŬ Ƚ, G, Ⱦ ɜŬ ŮɑɜŬɘ ůɡɜŮɡɗŮɘŬəɎ; 

 

ȿɨůɖ 

ɄɟɏˊŮɘ əŬɘ ŬɟəŮɑ: ȾȽxȾG 0= Ú 

( )1 2 3
1 3 3

ŬȾȷ ɓȾȷ ɔȾȷ 1
x Ⱦȷ Ⱦȷ Ⱦȷ 0

Ŭ ɓ ɔ 3

+ +
+ + = Ú

+ +
 

( ) ( ) ( )1 2 3 3 12
Ŭ ɓ Ⱦȷ xȾȷ ɓ ɔ Ⱦȷ xȾȷ ɔ Ŭ Ⱦȷ xȾȷ 0- + - + - = (1) 

ȷɜ ŰɩɟŬ ˊɎɟɞɡɛŮ ůŬɜ ɗŮŰɘəɐ űɞɟɎ Űɖɜ 1 2 3ȷ ȷ ȷ   əŬɘ 0  Űɞ ɛɞɜŬŭɘŬɑɞ ŭɘɎɜɡůɛŬ 

Űɞ əɎɗŮŰɞ ůŰɞ ŮˊɑˊŮŭɞ Űɞɡ Űɟɘɔɩɜɞɡ 1 2 3ȷȷ ȷ ɛŮ űɞɟɎ Űɖɜ űɞɟɎ Űɞɡ 1 2KA x KA  ɖ (1) 

ɔɑɜŮŰŬɘ: 

( ) ( ) ( )2 2 2

3 1 2 0R Ŭ ɓ ɖɛ2ȷ R ɓ ɔ ɖɛ2ȷ R ɔ Ŭ ɖɛ2ȷ 0è ø- + - + - = Úê ú  

( ) ( ) ( )3 1 2Ŭ ɓ ɖɛ2ȷ ɓ ɔ ɖɛ2ȷ ɔ Ŭ ɖɛ2ȷ 0- + - + - = 

əŬɘ ɗɏŰɞɜŰŬɠ ɧˊɞɡ 
2 2 2

1 1 1

Ŭ ɓ ɔ Ŭ
ɖɛ2ȷ 2ɖɛȷůɡɜȷ 2

2R 2ɓɔ

+ -
= = Ö Ö  

əŬɘ ɧɛɞɘŬ ɔɘŬ ŰŬ 2ɖɛ2ȷ əŬɘ 3ɖɛ2ȷ əŬɘ ŮəŰŮɚɩɜŰŬɠ Űɘɠ ˊɟɎɝŮɘɠ ɓɟɑůəɞɡɛŮ  

( ) ( )( ) ( )( ) ( )( )2 2 2 2 2 2 2 2 2 2 2 2f Ŭ,ɓ,ɔ Ŭ ɓ ɔ ɓ ɔ Ŭ ɓ ɔ Ŭ ɔ Ŭ ɓ ɔ Ŭ ɓ Ŭ ɓ ɔ 0= - + - + - + - + - + - =

 

ɄŬɟŬŰɖɟɞɨɛŮ ɧŰɘ ( )f ɓ,ɓ,ɔ 0=  ɎɟŬ Űɞ ( )f Ŭ,ɓ,ɔ ŭɘŬɘɟŮɑŰŬɘ ŭɘŬ Ŭ-ɓ əŬɘ ŮˊŮɘŭɐ ŮɑɜŬɘ 

əɡəɚɘəɩɠ ůɡɛɛŮŰɟɘəɧ, ŭɘŬɘɟŮɑŰŬɘ ŭɘŬ ( )( )( )Ŭ ɓ ɓ ɔ ɔ Ŭ- - -, Ůˊɞɛɏɜɤɠ ɗŬ ɏɢɞɡɛŮ 

( )( ) ( )( ) ( )( )2 2 2 2 2 2 2 2 2 2 2 2Ŭ ɓ ɔ ɓ ɔ Ŭ ɓ ɔ Ŭ ɔ Ŭ ɓ ɔ Ŭ ɓ Ŭ ɓ ɔ- + - + - + - + - + - ¹ 

( )( )( ) ( ) ( )2 2 2Ŭ ɓ ɓ ɔ ɔ Ŭ ɚ Ŭ ɓ ɔ ɛ Ŭɓ ɓɔ ɔŬè ø- - - + + + + +
ê ú

 



Ɂɘə. Ƚɤůɖűɑŭɖɠ. ȺūȷɅɀɃũȺɆ ɇɃɈ ȹȽȷɁɈɆɀȷɇȽȾɃɈ ȿɃũȽɆɀɃɈ ɆȺ ũȺɋɀȺɇɅȽȾȷ ɄɅɃȸȿȼɀȷɇȷ 

 

ɆŮɚ. 41 

ŪɏŰɞɜŰŬɠ ůô ŬɡŰɐɜ ɧˊɞɡ ( )( )Ŭ,ɓ,ɔ 0,1, 1= - əŬɘ ( )( )Ŭ,ɓ,ɔ 1,2,0=  ɓɟɑůəɞɡɛŮ ɛ 2= , 

ɚ 1=  ɎɟŬ 

( )( )( )( )( )2 2 2f Ŭ,ɓ,ɔ Ŭ ɓ ɓ ɔ ɔ Ŭ Ŭ ɓ ɔ 2Ŭɓ 2ɓɔ 2ɔŬ 0= - - - + + + + + = Ú 

( )( )( )( ) ( )
2

Ŭ ɓ ɓ ɔ ɔ Ŭ Ŭ ɓ ɔ 0 Ŭ ɓ ɓ ɔ ɔ Ŭ- - - + + = Ú = Ù = Ù = 

ŭɖɚŬŭɐ ˊɟɏˊŮɘ əŬɘ ŬɟəŮɑ Űɞ Űɟɑɔɤɜɞ ɜŬ ŮɑɜŬɘ ɘůɞůəŮɚɏɠ. 

 

 

5. ɁŬ ŬˊɞŭŮɘɢɗŮɑ ɧŰɘ ŰŬ ůɖɛŮɑŬ 
1 2 3
ȷ ,ȷ ,ȷ¡¡ ¡¡ ¡¡ ŮɑɜŬɘ ůɡɜŮɡɗŮɘŬəɎ (ɡˊɞŰɑɗŮŰŬɘ 

Ŭ ɓ ɔ Ŭ¸ ¸ )̧. 

 

ȷˊɧŭŮɘɝɖ 

ȺɑɜŬɘ 
2 3

1

ɓɃȷ ɔɃȷ
Ƀȷ

ɓ ɔ

-
¡¡=

-
 

3 1

2

ɔɃȷ ŬɃȷ
Ƀȷ

ɔ Ŭ

-
¡¡=

-
 

 
1 2

3

ŬɃȷ ɓɃȷ
Ƀȷ

Ŭ ɓ

-
¡¡=

-
 ɎɟŬ 

( )( )2 3 1 2 3 2 2 1ȷ ȷ  x ȷȷ Ƀȷ Ƀȷ x Ƀȷ Ƀȷ¡¡ ¡¡ ¡¡ ¡¡ ¡¡ ¡¡ ¡¡ ¡¡= - - = 

1 2 3 1 3 1 2 3ŬɃȷ ɓɃȷ ɔɃȷ ŬɃȷ ɔɃȷ ŬɃȷ ɓɃȷ ɔɃȷ
x 0

Ŭ ɓ ɔ Ŭ ɔ Ŭ ɓ ɔ

å õ å õ- - - -
- - =æ ö æ ö

- - - -ç ÷ ç ÷
 

ɛŮŰɎ Űɘɠ ˊɟɎɝŮɘɠ. ȯɟŬ ŰŬ 2 3ȷ ȷ¡¡ ¡¡, 1 2ȷȷ¡¡ ¡¡ ŮɑɜŬɘ ůɡɔɔɟŬɛɛɘəɎ, Ůˊɞɛɏɜɤɠ ŰŬ ůɖɛŮɑŬ 

1 2 3ȷ,ȷ ,ȷ¡¡ ¡¡ ¡¡ ŮɑɜŬɘ ůɡɜŮɡɗŮɘŬəɎ.  

 

 

6. ɁŬ ŬˊɞŭŮɘɢɗŮɑ ɧŰɘ ɞɘ ŰɟŮɘɠ ŮůɤŰŮɟɘəɏɠ ŭɘɢɞŰɧɛɞɘ əɎɗŮ Űɟɘɔɩɜɞɡ ˊŮɟɜɞɨɜ Ŭˊɧ Űɞ 

ɑŭɘɞ ůɖɛŮɑɞ.  

 

ȷˊɧŭŮɘɝɖ 

ȷɟəŮɑ ɜŬ ŬˊɞŭŮɘɢɗŮɑ ɧŰɘ Űɞ ůɖɛŮɑɞ 1 1 2 2Ⱦ ȷȷ ȷ ȷ¡ ¡= Æ  ŰŬɡŰɑɕŮŰŬɘ ɛŮ Űɞ ůɖɛŮɑɞ 

2 2 3 3ȿ ȷ ȷ ȷ ȷ¡ ¡= Æ  

ȺɑɜŬɘ 1 1 2 3Ƀȷ 1 Ƀȷ 0 Ƀȷ 0 Ƀȷ= Ö + Ö + Ö 

 1 2 31

ɓ ɔ
Ƀȷ 0 Ƀȷ Ƀȷ Ƀȷ

ɓ ɔ ɓ ɔ
¡= Ö + Ö + Ö

+ +
 

 2 1 2 3Ƀȷ 0 Ƀȷ 1 Ƀȷ 0 Ƀȷ= Ö + Ö + Ö 

 1 2 32

Ŭ ɔ
Ƀȷ Ƀȷ 0 Ƀȷ Ƀȷ

Ŭ ɔ Ŭ ɔ
¡= Ö + Ö + Ö

+ +
 

Ůˊɞɛɏɜɤɠ Ŭˊɧ Űɞɜ Űɨˊɞ Űɞɡ ůɖɛŮɑɞɡ Űɞɛɐɠ ŭɨɞ ŮɡɗŮɘɩɜ Űɖɠ ůŮɚ. 31 ɓɟɑůəɞɡɛŮ 

( )1 2 3

1
ɃȾ Ŭ Ƀȷ ɓ Ƀȷ ɔ Ƀȷ

Ŭ ɓ ɔ
= Ö + Ö + Ö
+ +

 

ȺɜŰŮɚɩɠ ɧɛɞɘŬ ɓɟɑůəɞɡɛŮ 
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( )1 2 3

1
Ƀȿ Ŭ Ƀȷ ɓ Ƀȷ ɔ Ƀȷ

Ŭ ɓ ɔ
= Ö + Ö + Ö
+ +

 

ȹɖɚŬŭɐ Ⱦ ȿ¹  ɎɟŬ ɞɘ ŰɟŮɑɠ ŭɘɢɞŰɧɛɞɘ 
1 1ȷȷ¡, 2 2ȷ ȷ¡, 3 3ȷ ȷ¡ ˊŮɟɜɞɨɜ Ŭˊɧ Űɞ ɑŭɘɞ ůɖɛŮɑɞ. 

 

 

 

 

Ɉˊɞɚɞɔɘůɛɧɠ Űɤɜ ŬˊɞůŰɎůŮɤɜ əɨɟɘɤɜ ɖ  

ŭŮɡŰŮɟŮɡɧɜŰɤɜ ůɖɛŮɑɤɜ Ŭˊɧ ɛɜɐɛɖɠ 
 

 

Ƀ ɡˊɞɚɞɔɘůɛɧɠ Űɤɜ ŬˊɞůŰɎůŮɤɜ Ŭˊɧ ɛɜɐɛɖɠ ůŰɖɟɑɕŮŰŬɘ ůŰɘɠ ŭɨɞ ˊŬɟŬəɎŰɤ ˊɟɞŰɎůŮɘɠ: 

 

ɄɟɧŰŬůɖ 1 

ũɘŬ əɎɗŮ ɞɝɡɔɩɜɘɞ Űɟɑɔɤɜɞ 
1 2 3

A A A  ɡˊɎɟɢɞɡɜ ŭɨɞ ůɖɛŮɑŬ Ɇ əŬɘ Ɇ¡ Űɞɡ ɢɩɟɞɡ 

ŰɏŰɞɘŬ, ɩůŰŮ: 

1 2 32 3 1

ˊ
A Ɇȷ A Ɇȷ A Ɇȷ

2
= = = əŬɘ 

1 2 32 3 1

ˊ
A Ɇȷ A Ɇȷ A Ɇȷ

2
¡ ¡ ¡= = = 

Ƀɘ ŬˊɞůŰɎůŮɘɠ Űɤɜ ůɖɛŮɑɤɜ ŬɡŰɩɜ Ŭˊɧ Űɘɠ əɞɟɡűɏɠ Űɞɡ Űɟɘɔɩɜɞɡ ŭɑɜɞɜŰŬɘ Ŭˊɧ Űɘɠ 

ůɢɏůŮɘɠ: 

2 2 2

1 1

1
(Ɇȷ )=(Ɇȷ )=x= (ɓ +ɔ -Ŭ )

2
¡  

2 2 2

2 2

1
(Ɇȷ )=(Ɇȷ )=y= (ɔ +Ŭ -ɓ )

2
¡  

2 2 2

3 3

1
(Ɇȷ )=(Ɇȷ )=z= (Ŭ +ɓ -ɔ )

2
¡  

 

ɇŬ ŭɘŬɜɨůɛŬŰŬ ɗɏůŮɤɠ Űɤɜ ůɖɛŮɑɤɜ ŬɡŰɩɜ ŭɑɜɞɜŰŬɘ Ŭˊɧ Űɞɡɠ Űɨˊɞɡɠ 

 

( )
2 2 2 2 2 2

1 2 3
1 2 2 3 132 2 2 2 2 2 2

y z Ƀȷ z x Ƀȷ x y Ƀȷ xyz
ɃɆ Ƀȷ xɃȷ Ƀȷ xɃȷ Ƀȷ xɃȷ

y z z x x y 4Ⱥ

+ +
= + + +

+ +
 

 

( )
2 2 2 2 2 2

1 2 3
1 2 2 3 132 2 2 2 2 2 2

y z Ƀȷ z x Ƀȷ x y Ƀȷ xyz
ɃɆ Ƀȷ xɃȷ Ƀȷ xɃȷ Ƀȷ xɃȷ

y z z x x y 4Ⱥ

+ +¡
= - + +

+ +

 

ȷˊɧŭŮɘɝɖ 

ȷɜ ɡˊɎɟɢŮɘ ˊɟɎɔɛŬŰɘ ŰɏŰɞɘɞ ůɖɛŮɑɞ Ɇ ŭɖɚŬŭɐ 1 2 2 3 3 1

ˊ
ȷ Ɇȷ ȷ Ɇȷ ȷ Ɇȷ

2
= = = əŬɘ 

ɗɏůɞɡɛŮ ( )1Ɇȷ x= , ( )2Ɇȷ y= , ( )3Ɇȷ z=  Ŭɧ́ ŰŬ ɞɟɗɞɔɩɜɘŬ ŰɟɑɔɤɜŬ 1 2Ɇȷȷ, 

2 3Ɇȷ ȷ, 3 1Ɇȷ ȷ ɏɢɞɡɛŮ: 
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2 2 2x y ɔ+ =  
2 2 2y z Ŭ+ =  
2 2 2z x ɓ+ =  

 

əŬɘ ɚɨɜɞɜŰŬɠ Űɞ ůɨůŰɖɛŬ ɓɟɑůəɞɡɛŮ 

 

( )2 2 2 21
x ɓ ɔ Ŭ

2
= + -   

( )2 2 2 21
y ɔ Ŭ ɓ

2
= + -   

( )2 2 2 21
z Ŭ ɓ ɔ

2
= + -  

 

Ⱥ́ Ůɘŭɐ Űɞ Űɟɑɔɤɜɞ ŮɑɜŬɘ ɞɝɡɔɩɜɘɞ, 

( )2 2 2ɓ ɔ Ŭ+ >  ɞɟɑɕɞɜŰŬɘ ŰŬ x, y, z 

 

( )2 2 21
x ɓ ɔ Ŭ

2
= + -  

( )2 2 21
y ɔ Ŭ ɓ

2
= + -   

( )2 2 21
z ɓ ɔ Ŭ

2
= + -  

 

ɇɞ Ɇ ɚɞɘˊɧɜ ɓɟɑůəŮŰŬɘ ůŰɖɜ Űɞɛɐ Űɟɘɩɜ ůűŬɘɟɩɜ ɛŮ əɏɜŰɟŬ ŰŬ 1 2 3ȷ,ȷ ,ȷ əŬɘ ŬəŰɑɜŮɠ 

x, y, z ŬɜŰɑůŰɞɘɢŬ. 

Ƀɘ ůűŬɑɟŮɠ ŬɡŰɏɠ ŰɏɛɜɞɜŰŬɘ ůŮ ŭɨɞ ůɖɛŮɑŬ Ɇ əŬɘ Ɇ¡ ůɡɛɛŮŰɟɘəɎ ɤɠ ˊɟɞɠ Űɞ ŮˊɑˊŮŭɞ 

Űɞɡ Űɟɘɔɩɜɞɡ 1 2 3ȷȷ ȷ ŭɘɧŰɘ ˊ.ɢ. ŮɑɜŬɘ: 
2 2 2 2 2x y ɔ x y x y 2xy ɔ x y 2xy- < < + Ú + - < < + + Ú 

2 2 2 2 2 2x y 2xy x y x y 2xy+ - < + < + + ˊɞɡ ˊɟɞűŬɜɩɠ ɘůɢɨŮɘ. 

ȼ ɆɆ¡ ŰɏɛɜŮɘ ɚɞɘˊɧɜ Űɞ ŮˊɑˊŮŭɞ Űɞɡ Űɟɘɔɩɜɞɡ 1 2 3ȷȷ ȷ ůŮ əɎˊɞɘɞ ůɖɛŮɑɞ ȼ. ŪŬ 

ŬˊɞŭŮɑɝɞɡɛŮ ɧŰɘ Űɞ ȼ ŮɑɜŬɘ Űɞ ɞɟɗɧəŮɜŰɟɞ Űɞɡ Űɟɘɔɩɜɞɡ 1 2 3ȷȷ ȷ. 

ɄɟɎɔɛŬŰɘ, Ŭɜ ȼ¡ ŮɑɜŬɘ Űɞ ɞɟɗɧəŮɜŰɟɞ Űɞɡ 1 2 3ȷȷ ȷ ɗŬ ŬˊɞŭŮɑɝɞɡɛŮ ɧŰɘ 

( )1 2 3Ɇȼ ȷȷ ȷ¡̂  

ɆɨɛűɤɜŬ ɛŮ Űɞɜ Űɨˊɞ ŬX  Űɖɠ ůŮɚ. 21 ɗŬ ŮɑɜŬɘ 

2 2 2 2 2 2

1 2 3

2 2 2 2 2 2

y z Ɇȷ z x Ɇȷ x y Ɇȷ
Ɇȼ

y z z x x y

+ +
¡=

+ +
 əŬɘ 1 2 2 1ȷȷ Ɇȷ Ɇȷ= -  

ɎɟŬ ( )
2 2 2 2 2 2

1 2 3
2 11 2 2 2 2 2 2 2

y z Ɇȷ z x Ɇȷ x y Ɇȷ
Ɇȼ ȷȷ Ɇȷ Ɇȷ

y z z x x y

+ +
¡Ö = Ö - =

+ +
 

2 2
2 2 2 2 2 2 2 2 2 2

2 1

2 2 2 2 2 2 2 2 2 2 2 2

z x Ɇȷ y z Ɇȷ z x y y z x
0

y z z x x y y z z x x y

- -
= =

+ + + +
 

ɔ

ɓ

Ŭ

z

y

x

Ɇ

Ɇ'

ȷ1

ȷ2

ȷ3

ȼ
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ɎɟŬ 1 2Ɇȼ ȷȷ
ɞɟɗ

^
¡  əŬɘ ɧɛɞɘŬ, 2 3Ɇȼ ȷ ȷ

ɞɟɗ

^
¡ , ɎɟŬ ( )1 2 3Ɇȼ ȷȷ ȷ ȼ ȼ¡ ¡^ Ý ¹  

ɇɞ ŭɘɎɜɡůɛŬ ɗɏůŮɤɠ Űɞɡ Ɇ ɤɠ ˊɟɞɠ ŰɡɢŬɑŬ Ŭɟɢɐ Ƀ ŭɑɜŮŰŬɘ Ŭˊɧ Űɖ ůɢɏůɖ  

ɃɆ Ƀȼ ȼɆ= +  (1) 

ȳɛɤɠ 
2 2 2 2 2 2

1 2 3

2 2 2 2 2 2

y z Ƀȷ z x Ƀȷ x y Ƀȷ
Ƀȼ

y z z x x y

+ +
=

+ +
 (2) 

0ȼɆ ȼɆ=   (3) 

ȳˊɞɡ 0Űɞ ɛɞɜŬŭɘŬɑɞ ŭɘɎɜɡůɛŬ Űɞ əɎɗŮŰɞ ůŰɞ ŮˊɑˊŮŭɞ Űɞɡ Űɟɘɔɩɜɞɡ 1 2 3ȷȷ ȷ əŬŰɎ Űɖ 

űɞɟɎ Űɞɡ ȼɆ 

ȰɜŬ ŭɘɎɜɡůɛŬ əɎɗŮŰɞ ůŰɞ ŮˊɑˊŮŭɞ Űɞɡ Űɟɘɔɩɜɞɡ 
1 2 3ȷȷ ȷ əŬŰɎ Űɖ űɞɟɎ Űɞɡ ȼɆ ŮɑɜŬɘ 

Űɞ  

( )( )2 1 3 11 12 3
ȷȷ xȷȷ Ƀȷ Ƀȷ x Ƀȷ Ƀȷ= - - = 

1 2 2 3 13
Ƀȷ xɃȷ Ƀȷ xɃȷ Ƀȷ xɃȷ+ +  

əŬɘ ŮˊŮɘŭɐ 
1 12 3
ȷȷ xȷȷ 2Ⱥ= , Űɞ ɛɞɜŬŭɘŬɑɞ ŭɘɎɜɡůɛŬ Űɞ əɎɗŮŰɞ ůŰɞ ŮˊɑˊŮŭɞ Űɟɘɔɩɜɞɡ 

1 2 3ȷȷ ȷ ŮɑɜŬɘ Űɞ 

( )0 1 2 2 3 3 1

1
Ƀȷ xɃȷ Ƀȷ xɃȷ Ƀȷ xɃȷ

2Ⱥ
= + +  (4) 

ɛŮ űɞɟɎ Űɞɡ ȼɆ 
 

ɇɞ ɛɏŰɟɞ Űɞɡ ȼɆɓɟɑůəŮŰŬɘ ɤɠ Ůɝɐɠ: 

Ƀ ɧɔəɞɠ Űɞɡ ŰŮŰɟŬɏŭɟɞɡ 1 2 3Ɇȷȷ ȷ Ŭɜ ůŬɜ ɓɎůɖ ˊɎɟɞɡɛŮ Űɞ Űɟɑɔɤɜɞ 1 2Ɇȷȷ əŬɘ ɨɣɞɠ 

Űɞ 3Ɇȷ ŮɑɜŬɘ: 

( )( )1 2 3

1 1
V Ɇȷȷ Ɇȷ xyz

3 6
= =  

ȾŬɘ Ŭɜ ůŬɜ ɓɎůɖ ˊɎɟɞɡɛŮ Űɞ Űɟɑɔɤɜɞ 1 2 3ȷȷ ȷ ŮɑɜŬɘ: 

( )( ) ( )1 2 3

1 1
V ȷȷ ȷ ȼɆ Ⱥ ȼɆ

3 3
= =  

ȯɟŬ ( ) ( )
1 1 xyz

xyz Ⱥ ȼɆ ȼɆ
6 3 2Ⱥ

= Ý =   (5) 

ȿɧɔɤ Űɤɜ (2), (3), (4), (5) ɖ (1) ɔɑɜŮŰŬɘ: 

 

( )
2 2 2 2 2 2

1 2 3
1 2 2 3 132 2 2 2 2 2 2

y z Ƀȷ z x Ƀȷ x y Ƀȷ xyz
ɃɆ Ƀȷ xɃȷ Ƀȷ xɃȷ Ƀȷ xɃȷ

y z z x x y 4Ⱥ

+ +
= + + +

+ +
 

 

ɇɞ ŭɘɎɜɡůɛŬ ɗɏůŮɤɠ Űɞɡ Ɇ¡ŮɑɜŬɘ 

 

ɃɆ Ƀȼ ȼɆ Ƀȼ ȼɆ¡ ¡= + = - = 

 

( )
2 2 2 2 2 2

1 2 3
1 2 2 3 132 2 2 2 2 2 2

y z Ƀȷ z x Ƀȷ x y Ƀȷ xyz
Ƀȷ xɃȷ Ƀȷ xɃȷ Ƀȷ xɃȷ

y z z x x y 4Ⱥ

+ +
- + +

+ +
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ɀŮ Űɖɜ ɓɞɐɗŮɘŬ Űɞɡ ˊŬɟŬˊɎɜɤ ɗŮɤɟɐɛŬŰɞɠ ɛˊɞɟɞɨɛŮ ɜŬ ɡˊɞɚɞɔɑůɞɡɛŮ Űɖɜ ŬˊɧůŰŬůɖ 

ŭɨɞ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ůɖɛŮɑɤɜ Űɟɘɔɩɜɞɡ ůɡɜŬɟŰɐůŮɘ Űɤɜ ˊɚŮɡɟɩɜ Űɞɡ Ŭˊɧ ɛɜɐɛɖɠ. 

 

ɄɟɎɔɛŬŰɘ, Ŭɜ P əŬɘ Q ŭɨɞ ůɖɛŮɑŬ Űɞɡ L Ůɜɧɠ ɞɝɡɔɤɜɑɞɡ Űɟɘɔɩɜɞɡ 
1 2 3A A A  əŬɘ 

ˊɎɟɞɡɛŮ ɤɠ Ŭɟɢɐ Űɞ Ɇ, ɗŬ ŮɑɜŬɘ: 
3

ii

i 1

ɆɅ ɚ Ɇȷ
=

=ä   əŬɘ 
3

ii

i 1

ɆQ ɛ Ɇȷ
=

=ä  

ɇɧŰŮ: 
3

ii i

i 1

PQ ɆQ ɆP (ɛ ɚ )Ɇȷ
=

= - = -ä  

ȾŬɘ ɡɣɩɜɞɜŰŬɠ ůŰɞ ŰŮŰɟɎɔɤɜɞ 

                            
3

2 2 2

i i i

i=1

d (P,Q) = (ɛ -ɚ ) (Ɇȷ )ä      (1) 

Ŭűɞɨ ɛŮ i j̧  ŮɑɜŬɘ: i jɆȷ Ɇȷ^  ɎɟŬ i jɆȷ Ɇȷ 0Ö = 

 

Ƀ Űɨˊɞɠ (1) ŭɑɜŮɘ Űɞ ŰŮŰɟɎɔɤɜɞ Űɖɠ ŬˊɧůŰŬůɖɠ ŭɨɞ ůɖɛŮɑɤɜ Űɞɡ L ŭɘɧŰɘ ɞɘ ůɡɜŰŮɚŮůŰɏɠ 

iɚ
 
əŬɘ iɛ ŮɑɜŬɘ ɔɜɤůŰɏɠ ˊŬɟŬůŰɎůŮɘɠ Űɤɜ ˊɚŮɡɟɩɜ Űɞɡ Űɟɘɔɩɜɞɡ əŬɘ  

2 2 2 2 2

1

1
(Ɇȷ ) x (ɓ ɔ Ŭ )

2
= = + - 

2 2 2 2 2

2

1
(Ɇȷ ) y (ɔ Ŭ ɓ )

2
= = + - 

2 2 2 2 2

3

1
(Ɇȷ ) z (Ŭ ɓ ɔ )

2
= = + - 

ȺˊŮɘŭɐ ŰɩɟŬ ɖ ŬˊɧůŰŬůɖ ŭɨɞ ůɖɛŮɑɤɜ Űɞɡ L ŭɑɜŮŰŬɘ Ŭˊɧ Űɖɜ ɑŭɘŬ ůɢɏůɖ ɔɘŬ əɎɗŮ 

Űɟɑɔɤɜɞ (ɞɝɡɔɩɜɘɞ, Ŭɛɓɚɡɔɩɜɘɞ ɐ ɞɟɗɞɔɩɜɘɞ), ɞ Űɨˊɞɠ (1) ɘůɢɨŮɘ ůŮ əɎɗŮ Űɟɑɔɤɜɞ (Ůɜɩ 

ɔɘŬ Ŭɛɓɚɡɔɩɜɘɞ Űɟɑɔɤɜɞ ŭŮɜ ɡˊɎɟɢɞɡɜ ŰŬ ůɖɛŮɑŬ Ɇ əŬɘ Ɇ¡ ). 

 

 

ɄŬɟɎŭŮɘɔɛŬ 

Ɉˊɞɚɞɔɘůɛɧɠ Űɖɠ ŬˊɧůŰŬůɖɠ d(G,I)  Ŭˊɧ ɛɜɐɛɖɠ 

 

ɈˊɞɚɞɔɑɕɞɡɛŮ Űɖɜ ŬˊɧůŰŬůɖ ŬɡŰɐ ůŮ ɞɝɡɔɩɜɘɞ Űɟɑɔɤɜɞ. Ƀ ɑŭɘɞɠ Űɨˊɞɠ ɘůɢɨŮɘ ůŮ əɎɗŮ 

Űɟɑɔɤɜɞ. 

ȺɑɜŬɘ: 1 2 3

1
ɆG= (ɆA +ɆA +ɆA )

3
 əŬɘ 

1 2 3

Ŭ ɓ ɔ
ɆȽ Ɇȷ Ɇȷ Ɇȷ
Ŭ ɓ ɔ Ŭ ɓ ɔ Ŭ ɓ ɔ
= + +
+ + + + + +

,  

ɎɟŬ ɖ ŬˊɧůŰŬůɖ Űɤɜ ůɖɛŮɑɤɜ G əŬɘ Ƚ ůɨɛűɤɜŬ ɛŮ Űɞɜ Űɨˊɞ (1) ŮɑɜŬɘ: 

 

2 2 2 2 2 2 21 Ŭ 1 ɓ 1 ɔ
d (G,I) = ( - ) x + ( - ) y + ( - ) z

3 Ŭ+ɓ+ɔ 3 Ŭ+ɓ+ɔ 3 Ŭ+ɓ+ɔ
 

 

ɧˊɞɡ:     2 2 2 21
x (ɓ ɔ Ŭ )

2
= + - ,  2 2 2 21

y (ɔ Ŭ ɓ )
2
= + - ,  2 2 2 21

z (Ŭ ɓ ɔ )
2
= + -  
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Ƀ Űɨˊɞɠ ɛˊɞɟŮɑ ɛŮ Űɘɠ əŬŰɎɚɚɖɚŮɠ ˊɟɎɝŮɘɠ ɜŬ ˊɎɟŮɘ Űɖ ɛɞɟűɐ ˊɞɡ ɓɟɐəŬɛŮ əŬɘ ɛŮ Űɞɜ 

əɚŬůɘəɧ Űɟɧˊɞ, ŭɖɚ. ɛŮŰɎ Űɘɠ ˊɟɎɝŮɘɠ ɓɟɑůəɞɡɛŮ: 

 

2 3 3 31
d (G,I) = [Ŭ +ɓ +ɔ +2(ɓ+ɔ-Ŭ)(ɔ+Ŭ-ɓ)(Ŭ+ɓ-ɔ)-5Ŭɓɔ]

9(Ŭ+ɓ+ɔ)
 

ɞ́ɡ ɓɟɐəŬɛŮ ůŰɖ ůŮɚ. 25 

 

ȳˊɤɠ ŮɨəɞɚŬ ŬɜŰɘɚŬɛɓɎɜŮŰŬɘ əŬɜŮɑɠ, ɞ ɡˊɞɚɞɔɘůɛɧɠ Űɤɜ 325 ŬˊɞůŰɎůŮɤɜ Űɤɜ əɡɟɑɤɜ 

ůɖɛŮɑɤɜ Űɟɘɔɩɜɞɡ ɛŮŰŬɝɨ Űɞɡɠ ŬɜɎ ŭɨɞ ŮɑɜŬɘ ˊɚɏɞɜ ɎɛŮůɞɠ.  

 

ũŮɜɘəɧŰŮɟŬ, ɞ ɡˊɞɚɞɔɘůɛɧɠ Űɖɠ ŬˊɧůŰŬůɖɠ ŭɨɞ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ ůɖɛŮɑɤɜ ɛˊɞɟŮɑ 

Ůˊɑůɖɠ ɜŬ ɔɑɜŮɘ Ŭˊɧ ɛɜɐɛɖɠ, ɧɛɤɠ Ŭɜ ŰŬ ůɖɛŮɑŬ ŭŮɜ ŮɑɜŬɘ əɨɟɘŬ ɗŬ ˊɟɏˊŮɘ ˊɟɩŰŬ ɜŬ 

ɓɟŮɗɞɨɜ ŰŬ ŭɘŬɜɨůɛŬŰŬ ɗɏůŮɩɠ Űɞɡɠ əŬɘ əŬŰɧˊɘɜ ɜŬ ɔɑɜŮɘ ɖ ŮűŬɟɛɞɔɐ Űɞɡ Űɨˊɞɡ. 

ȹɑɜɞɡɛŮ ɏɜŬ ůɢŮŰɘəɧ  

 

ɄŬɟɎŭŮɘɔɛŬ 

ɁŬ ɓɟŮɗŮɑ ɖ ŬˊɧůŰŬůɖ ɇɅ ɧˊɞɡ 
1 1 2 2

ɇ ȷɀ ȷ ȷ¡= Æ  əŬɘ 
2 2 1 1

Ʌ ȷ ɀ ȷ ȷ¡= Æ  

 

ȿɨůɖ 

ŪŬ ɓɟɞɨɛŮ Űɖɜ ŬˊɧůŰŬůɖ ŬɡŰɐ ɔɘŬ ɞɝɡɔɩɜɘɞ Űɟɑɔɤɜɞ. Ƀ ɑŭɘɞɠ Űɨˊɞɠ ɘůɢɨŮɘ ɔɘŬ 

ɞˊɞɘɞŭɐˊɞŰŮ Űɟɑɔɤɜɞ. 

ȺɑɜŬɘ:  

 

 

1 1 2 3

1 1 2 3

2 1 2 3

1 2 32

Ƀȷ 1 Ƀȷ 0 Ƀȷ 0 Ƀȷ

1 1
Ƀɀ 0 Ƀȷ Ƀȷ Ƀȷ

2 2

Ƀȷ 0 Ƀȷ 1 Ƀȷ 0 Ƀȷ

Ŭ ɔ
Ƀȷ Ƀȷ 0 Ƀȷ Ƀȷ

Ŭ ɔ Ŭ ɔ

= Ö + Ö + Ö

= Ö + Ö + Ö

= Ö + Ö + Ö

¡= Ö + Ö + Ö
+ +

 

ȺűŬɟɛɧɕɞɡɛŮ Űɞɜ Űɨˊɞ Űɖɠ ůŮɚ. 31 (ɓɚ. ˊɚɐɟɖ ŬˊɧŭŮɘɝɖ ůŰɖ ůŮɚ. 86) ɔɘŬ Űɞ ŭɘɎɜɡůɛŬ 

ɗɏůŮɤɠ Űɞɡ ůɖɛŮɑɞɡ Űɞɛɐɠ ŭɨɞ ŮɡɗŮɘɩɜ. ȸɟɑůəɞɡɛŮ: 

1 2 3

Ŭ ɔ ɔ
Ƀɇ Ƀȷ Ƀȷ Ƀȷ

Ŭ 2ɔ Ŭ 2ɔ Ŭ 2ɔ
= Ö + Ö + Ö
+ + +

 

ȳɛɞɘŬ, ɔɘŬ Űɞ ůɖɛŮɑɞ Ʌ ɓɟɑůəɞɡɛŮ: 

1 2 3

ɔ ɓ ɔ
ɃɅ Ƀȷ Ƀȷ Ƀȷ

ɓ 2ɔ ɓ 2ɔ ɓ 2ɔ
= Ö + Ö + Ö
+ + +

 

ɆɨɛűɤɜŬ ɛŮ Űɞɜ Űɨˊɞ 
3

2 2 2

i i i

i=1

d (P,Q) = (ɛ -ɚ ) (Ɇȷ)ä Űɖɠ ůŮɚ. 45 ɔɘŬ Űɞɜ Ŭˊɧ ɛɜɐɛɖɠ 

ɡˊɞɚɞɔɘůɛɧ Űɖɠ ŬˊɧůŰŬůɖɠ ŭɨɞ ůɖɛŮɑɤɜ, ŮɑɜŬɘ:  

 

2 2 2 2ɔ Ŭ ɓ ɔ ɔ ɔ
d (T,Ʌ) ( )x ( )y ( )z

ɓ 2ɔ Ŭ 2ɔ ɓ 2ɔ Ŭ 2ɔ ɓ 2ɔ Ŭ 2ɔ
= - + - + -
+ + + + + +

 

ɧˊɞɡ 2 2 2 21
x (ɓ ɔ Ŭ )

2
= + - ,  2 2 2 21

y (ɔ Ŭ ɓ )
2
= + - ,  2 2 2 21

z (Ŭ ɓ ɔ )
2
= + -  
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ȹɑɜɞɡɛŮ ˊŬɟŬəɎŰɤ ɏɜŬɜ ˊɑɜŬəŬ ɛŮ Űɘɠ ŬˊɞůŰɎůŮɘɠ Űɤɜ 26 əɨɟɘɤɜ ůɖɛŮɑɤɜ Űɟɘɔɩɜɞɡ 

ůɡɜŬɟŰɐůŮɘ Űɤɜ ˊɚŮɡɟɩɜ Űɞɡ. ȳˊɞɡ ɢɟŮɘɎɕŮŰŬɘ (ɔɘŬ Űɖɜ ŬˊɚɞɨůŰŮɡůɖ Űɤɜ Űɨˊɤɜ) 

ɏɢɞɡɛŮ ɢɟɖůɘɛɞˊɞɘɐůŮɘ Űɖɜ ŬəŰɑɜŬ R Űɞɡ ˊŮɟɘɔŮɔɟŬɛɛɏɜɞɡ əɨəɚɞɡ ɐ Űɞ ŮɛɓŬŭɧɜ Ⱥ Űɞɡ 

Űɟɘɔɩɜɞɡ, ŰŬ ɞˊɞɑŬ ɧɛɤɠ (R əŬɘ Ⱥ) ŮɑɜŬɘ ɔɜɤůŰɏɠ ˊŬɟŬůŰɎůŮɘɠ Űɤɜ ˊɚŮɡɟɩɜ Űɞɡ 

Űɟɘɔɩɜɞɡ. 

 

 

 

 

ɇɡˊɞɚɧɔɘɞ 
 

ȷˊɞůŰɎůŮɘɠ Űɤɜ 
1 2 3
ȷ ,ȷ ,ȷ Ŭˊɧ ŰŬ ɡˊɧɚɞɘˊŬ ůɖɛŮɑŬ 

 

1) 1 2d(ȷ,ȷ ) ɔ=  

2) 1 3d(ȷ,ȷ ) ɓ=  

3) 2 3d(ȷ ,ȷ ) Ŭ=  

4) 2 2 2 2

1 1

1
d (ȷ ,ɀ ) (2ɓ 2ɔ Ŭ )

4
= + -  

5) 1 2

ɓ
d(ȷ ,ɀ )

2
=  

6) 1 3

ɔ
d(ȷ ,ɀ )

2
=  

7) 2 1

Ŭ
d(ȷ ,ɀ )

2
=  

8) 
2 2 2 2

2 2

1
d (ȷ ,ɀ ) (2ɔ 2Ŭ ɓ )

4
= + -  

9) 2 3

ɔ
d(ȷ ,ɀ )

2
=  

10) 3 1

Ŭ
d(ȷ ,ɀ )

2
=  

11) 3 2

ɓ
d(ȷ ,ɀ )

2
=  

12) 
2 2 2 2

3 3

1
d (ȷ ,ɀ ) (2Ŭ 2ɓ ɔ )

4
= + -  

13) 1 1

2
d(ȷ ,ȷ ) ɓɔŰ(Ű Ŭ)

ɓ ɔ
¡= -

+
 

14) 1 2

ɓɔ
d(ȷ ,ȷ )

ɔ Ŭ
¡=

+
 

15) 1 3

ɓɔ
d(ȷ ,ȷ )

Ŭ ɓ
¡=

+
 

16) 2 1

ɔŬ
d(ȷ ,ȷ )

ɓ ɔ
¡=

+
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17) 2 2

2
d(ȷ ,ȷ ) ɔŬŰ(Ű ɓ)

ɔ Ŭ
¡= -

+
 

18) 2 3

ɔŬ
d(ȷ ,ȷ )

Ŭ ɓ
¡=

+
 

19) 3 1

Ŭɓ
d(ȷ ,ȷ )

ɓ ɔ
¡=

+
 

20) 3 2

Ŭɓ
d(ȷ ,ȷ )

ɔ Ŭ
¡=

+
 

21) 3 3

2
d(ȷ ,ȷ ) ŬɓŰ(Ű ɔ)

Ŭ ɓ
¡= -

+
 

22) 
1 1

2
d(ȷ ,ȷ ) ɓɔ(Ű ɓ)(Ű ɔ)

ɓ ɔ
¡¡= - -

-
 

23) 
1 2

ɓɔ
d(ȷ ,ȷ )

ɔ Ŭ
¡¡=

-
 

24) 1 3

ɓɔ
d(ȷ ,ȷ )

Ŭ ɓ
¡¡=

-
 

25) 
2 1

ɔŬ
d(ȷ ,ȷ )

ɓ ɔ
¡¡=

-
 

26) 2 2

2
d(ȷ ,ȷ ) ɔŬ(Ű ɔ)(Ű Ŭ)

ɔ Ŭ
¡¡= - -

-
 

27) 
2 3

ɔŬ
d(ȷ ,ȷ )

Ŭ ɓ
¡¡=

-
 

28) 3 1

Ŭɓ
d(ȷ ,ȷ )

ɓ ɔ
¡¡=

-
 

29) 3 2

Ŭɓ
d(ȷ ,ȷ )

ɔ Ŭ
¡¡=

-
 

30) 3 3

2
d(ȷ ,ȷ ) Ŭɓ(Ű Ŭ)(Ű ɓ)

Ŭ ɓ
¡¡= - -

-
 

31) 1 1

2 2Ⱥ
d(ȷ ,ȼ ) Ű(Ű Ŭ)(Ű ɓ)(Ű ɔ)

Ŭ Ŭ
= - - - = 

32) 

2 2 2

1 2

ɓ ɔ Ŭ
d(ȷ ,ȼ )

2ɓ

+ -
=  

33) 

2 2 2

1 3

ɓ ɔ Ŭ
d(ȷ ,ȼ )

2ɔ

+ -
=  

34) 

2 2 2

2 1

ɔ Ŭ ɓ
d(ȷ ,ȼ )

2Ŭ

+ -
=  

35) 2 2

2 2Ⱥ
d(ȷ ,ȼ ) Ű(Ű Ŭ)(Ű ɓ)(Ű ɔ)

ɓ ɓ
= - - - = 
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36)  

2 2 2

2 3

ɔ Ŭ ɓ
d(ȷ ,ȼ )

2ɔ

+ -
=  

37) 

2 2 2

3 1

Ŭ ɓ ɔ
d(ȷ ,ȼ )

2Ŭ

+ -
=  

38) 

2 2 2

3 2

Ŭ ɓ ɔ
d(ȷ ,ȼ )

2ɓ

+ -
=  

39) 3 3

2 2Ⱥ
d(ȷ ,ȼ ) Ű(Ű Ŭ)(Ű ɓ)(Ű ɔ)

ɔ ɔ
= - - - = 

40) ( ) ( ) ( )2 2 2 3 3 3

1 1

1
d (ȷ ,Ȼ) 3Ŭ ɓ ɔ 2ɓɔ ɓ ɔ 2 ɓ ɔ Ŭ 2Ŭɓɔ

4Ŭ
è ø= + + + - + - -
ê ú

 

41) 1 2d(ȷ,Ȼ ) Ű Ŭ= - 

42) 1 3d(ȷ,Ȼ ) Ű Ŭ= - 

43) 2 1d(ȷ ,Ȼ) Ű ɓ= - 

44) ( ) ( ) ( )2 2 2 3 3 3

2 2

1
d (ȷ ,Ȼ ) 3ɓ ɔ Ŭ 2ɔŬ ɔ Ŭ 2 ɔ Ŭ ɓ 2Ŭɓɔ

4ɓ
è ø= + + + - + - -
ê ú

 

45) 2 3d(ȷ ,Ȼ ) Ű ɓ= - 

46) 3 1d(ȷ ,Ȼ) Ű ɔ= - 

47) 3 2d(ȷ ,Ȼ ) Ű ɔ= - 

48) ( ) ( ) ( )2 2 2 3 3 3

3 3

1
d (ȷ ,Ȼ ) 3ɔ Ŭ ɓ 2Ŭɓ Ŭ ɓ 2 Ŭ ɓ ɔ 2Ŭɓɔ

4ɔ
è ø= + + + - + - -
ê ú

 

49) 1 1

Űɓɔ
d(ȷ ,Ƀ )

Ű Ŭ
=

-
 

50) 1 2

ɓɔ(Ű ɔ)
d(ȷ ,Ƀ )

Ű ɓ

-
=

-
 

51) 1 3

ɓɔ(Ű ɓ)
d(ȷ ,Ƀ )

Ű ɔ

-
=

-
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52) 2 1

ɔŬ(Ű ɔ)
d(ȷ ,Ƀ )

Ű Ŭ

-
=

-
 

53) 
2 2

ŰɔŬ
d(ȷ ,Ƀ )

Ű ɓ
=

-
 

54) 
( )

2 3

ɔŬ Ű Ŭ
d(ȷ ,Ƀ )

Ű ɔ

-
=

-
 

55) 
( )

3 1

Ŭɓ Ű ɓ
d(ȷ ,Ƀ )

Ű Ŭ

-
=

-
 

56) 
( )

3 2

Ŭɓ Ű Ŭ
d(ȷ ,Ƀ )

Ű ɓ

-
=

-
 

57) 
3 3

ŰŬɓ
d(ȷ ,Ƀ )

Ű ɔ
=

-
 

58) ( )2 2 2 2

1

1
d (ȷ ,G) 2ɓ 2ɔ Ŭ

9
= + -  

59) ( )2 2 2 2

2

1
d (ȷ ,G) 2ɔ 2Ŭ ɓ

9
= + -  

60) ( )2 2 2 2

3

1
d (ȷ ,G) 2Ŭ 2ɓ ɔ

9
= + -  

61) 
( )

1

ɓɔ Ű Ŭ
d(ȷ ,Ƚ)

Ű

-
=  

62) 
( )

2

ɔŬ Ű ɓ
d(ȷ ,Ƚ)

Ű

-
=  

63) 
( )

3

Ŭɓ Ű ɔ
d(ȷ ,Ƚ)

Ű

-
=  

64) 
( )( )( )

1

Ŭɓɔ Ŭɓɔ
d(ȷ ,Ⱦ) R

4Ⱥ4 Ű Ű Ŭ Ű ɓ Ű ɔ
= = =

- - -
 

65) 
( )( )( )

2

Ŭɓɔ Ŭɓɔ
d(ȷ ,Ⱦ) R

4Ⱥ4 Ű Ű Ŭ Ű ɓ Ű ɔ
= = =

- - -
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66) 
( )( )( )

3

Ŭɓɔ Ŭɓɔ
d(ȷ ,Ⱦ) R

4Ⱥ4 Ű Ű Ŭ Ű ɓ Ű ɔ
= = =

- - -
 

67) 

2 2 2

1

ɓ ɔ Ŭ
d(ȷ ,ȼ) R

ɓɔ

+ -
=  

68) 

2 2 2

2

ɔ Ŭ ɓ
d(ȷ ,ȼ) R

ɔŬ

+ -
=  

69) 

2 2 2

3

Ŭ ɓ ɔ
d(ȷ ,ȼ) R

Ŭɓ

+ -
=  

70) 2 2 2 2 2

1 9

1
d (A ,O ) (R ɓ ɔ Ŭ )

4
= + + -= 

6 2 2 4 4 4 2 2 2 6 6 4 2 2 4

2

1
Ŭ 3(ɓ ɔ )Ŭ 3(ɓ ɔ ɓ ɔ )Ŭ ɓ ɔ ɓ ɔ ɓ ɔ

64E
è ø- + + + + - - + +ê ú 

71) 2 2 2 2 2

2 9

1
d (O ,O ) (R ɔ Ŭ ɓ )

4
= + + -= 

6 2 2 4 4 4 2 2 2 6 6 4 2 2 4

2

1
ɓ 3(ɔ Ŭ )ɓ 3(ɔ Ŭ ɔ Ŭ )ɓ ɔ Ŭ ɔ Ŭ ɔ Ŭ

64Ⱥ
è ø- + + + + - - + +ê ú 

72) 
2 2 2 2 2

3 9

1
d (ȷ ,Ƀ ) (R Ŭ ɓ ɔ )

4
= + + -= 

6 2 2 4 4 4 2 2 2 6 6 4 2 2 4

2

1
ɔ 3(Ŭ ɓ )ɔ 3(Ŭ ɓ Ŭ ɓ )ɔ Ŭ ɓ Ŭ ɓ Ŭ ɓ

64Ⱥ
è ø- + + + + - - + +ê ú 

 

ȷˊɞůŰɎůŮɘɠ Űɤɜ 
1 2 3
ɀ ,ɀ ,ɀ Ŭˊɧ ŰŬ ɡˊɧɚɞɘˊŬ ůɖɛŮɑŬ 

73) 1 2

ɔ
d(ɀ ,ɀ )

2
=  

74) 1 3

ɓ
d(ɀ ,ɀ )

2
=  

75) 2 3

Ŭ
d(ɀ ,ɀ )

2
=  

76) 
( )

1 1

ɓ ɔŬ
d(ɀ ,ȷ )

2 ɓ ɔ

-
¡=

+
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77) 
( )

2 2 4 2 2 2 3
2

1 2 2

2Ŭ ɓ Ŭ 3Ŭ ɔ 2Ŭɓ ɔ 2Ŭɔ
d (ɀ ,ȷ )

4 Ŭ ɔ

- + - +
¡=

+
 

78) 
( )

2 2 4 2 2 2 3
2

1 3 2

2Ŭ ɔ Ŭ 3Ŭ ɓ 2Ŭɔ ɓ 2Ŭɓ
d (ɀ ,ȷ )

4 Ŭ ɓ

- + - +
¡=

+
 

79) 
( )

2 2 4 2 2 2 3
2

2 1 2

2ɓ Ŭ ɓ 3ɓ ɔ 2ɓŬ ɔ 2ɓɔ
d (ɀ ,ȷ )

4 ɓ ɔ

- + - +
¡=

+
 

80) 
( )

2 2

Ŭ ɔɓ
d(ɀ ,ȷ )

2 Ŭ ɔ

-
¡=

+
 

81) 
( )

2 2 4 2 2 2 3
2

2 3 2

2ɓ ɔ ɓ 3ɓ Ŭ 2ɓɔ Ŭ 2ɓŬ
d (ɀ ,ȷ )

4 ɓ Ŭ

- + - +
¡=

+
 

82) 
( )

2 2 4 2 2 2 3
2

3 1 2

2ɔ Ŭ ɔ 3ɔ ɓ 2ɔŬ ɓ 2ɔɓ
d (ɀ ,ȷ )

4 ɔ ɓ

- + - +
¡=

+
 

83) 
( )

2 2 4 2 2 2 3
2

3 2 2

2ɔ ɓ ɔ 3ɔ Ŭ 2ɔɓ Ŭ 2ɔŬ
d (ɀ ,ȷ )

4 ɔ Ŭ

- + - +
¡=

+
 

84) 
( )

3 3

Ŭ ɓ ɔ
d(ɀ ,ȷ )

2 Ŭ ɓ

-
¡=

+
 

85) 
( )

1 1

ɓ ɔ Ŭ
d(ɀ ,ȷ )

2ɓ ɔ

+
¡¡=

-
 

86) 
( )

2 2 2 2 4 2 3
2

1 2 2

3Ŭ ɔ 2Ŭ ɓ Ŭ 2Ŭɔɓ 2Ŭɔ
d (ɀ ,ȷ )

4 ɔ Ŭ

+ - + -
¡¡=

-
  

87) 
( )

2 2 2 2 4 2 3
2

1 3 2

3Ŭ ɓ 2Ŭ ɔ Ŭ 2Ŭɓɔ 2Ŭɓ
d (ɀ ,ȷ )

4 ɓ Ŭ

+ - + -
¡¡=

-
 

88) 
( )

2 2 2 2 4 2 3
2

2 1 2

3ɓ ɔ 2ɓ Ŭ ɓ 2ɓɔŬ 2ɓɔ
d (ɀ ,ȷ )

4 ɓ ɔ

+ - + -
¡¡=

-
 

89) 
( )

2 2

Ŭ ɔ ɓ
d(ɀ ,ȷ )

2Ŭ ɔ

+
¡¡=

-
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90) 
( )

2 2 2 2 4 2 3
2

2 3 2

3ɓ Ŭ 2ɓ ɔ ɓ 2ɓŬɔ 2ɓŬ
d (ɀ ,ȷ )

4 Ŭ ɓ

+ - + -
¡¡=

-
  

91) 
( )

2 2 2 2 4 2 3
2

3 1 2

3ɔ ɓ 2ɔ Ŭ ɔ 2ɔɓŬ 2ɔɓ
d (ɀ ,ȷ )

4 ɓ ɔ

+ - + -
¡¡=

-
 

92) 
( )

2 2 2 2 4 2 3
2

3 2 2

3ɔ Ŭ 2ɔ ɓ ɔ 2ɔŬɓ 2ɔŬ
d (ɀ ,ȷ )

4 Ŭ ɔ

+ - + -
¡¡=

-
 

93) 
( )

3 3

Ŭ ɓ ɔ
d(ɀ ,ȷ )

2Ŭ ɓ

+
¡¡=

-
 

94) 

2 2

1 1

ɓ ɔ
d(ɀ ,ȼ )

2Ŭ

-
=  

95) 1 2

Ŭ
d(ɀ ,ȼ )

2
=  

96) 1 3

Ŭ
d(ɀ ,ȼ )

2
=  

97) 2 1

ɓ
d(ɀ ,ȼ )

2
=  

98) 

2 2

2 2

ɔ Ŭ
d(ɀ ,ȼ )

2ɓ

-
=  

99) 2 3

ɓ
d(ɀ ,ȼ )

2
=  

100) 3 1

ɔ
d(ɀ ,ȼ )

2
=  

101) 3 2

ɔ
d(ɀ ,ȼ )

2
=  

102) 

2 2

3 3

Ŭ ɓ
d(ɀ ,ȼ )

2ɔ

-
=  

103) 1 1

ɓ ɔ
d(ɀ ,Ȼ )

2

-
=  
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104) ( ) ( ) ( ) ( )2 2 2 3

1 2

1
d (ɀ ,Ȼ ) Ŭɓ Ŭ ɓ Ŭɔ Ŭ ɔ ɔ ɓ ɔ 2ɓɔ ɔ Ŭ Ŭ

4ɓ
è ø= + + + - + + - -
ê ú

 

105) ( ) ( ) ( ) ( )2 2 2 3

1 3

1
d (ɀ ,Ȼ ) Ŭɔ Ŭ ɔ Ŭɓ Ŭ ɓ ɓ ɓ ɔ 2ɓɔ ɓ Ŭ Ŭ

4ɔ
è ø= + + + - + + - -
ê ú

 

106) ( ) ( ) ( ) ( )2 2 2 3

2 1

1
d (ɀ ,Ȼ) ɓŬ ɓ Ŭ ɓɔ ɓ ɔ ɔ Ŭ ɔ 2Ŭɔ ɔ ɓ ɓ

4Ŭ
è ø= + + + - + + - -
ê ú

 

107) 2 2

ɔ Ŭ
d(ɀ ,Ȼ )

2

-
=  

108) ( ) ( ) ( ) ( )2 2 2 3

2 3

1
d (ɀ ,Ȼ ) ɓɔ ɓ ɔ ɓŬ ɓ Ŭ Ŭ ɔ Ŭ 2ɔŬ Ŭ ɓ ɓ

4ɔ
è ø= + + + - + + - -
ê ú

 

109) ( ) ( ) ( ) ( )2 2 2 3

3 1

1
d (ɀ ,Ȼ) ɔŬ ɔ Ŭ ɔɓ ɔ ɓ ɓ Ŭ ɓ 2Ŭɓ ɓ ɔ ɔ

4Ŭ
è ø= + + + - + + - -
ê ú

 

110) ( ) ( ) ( ) ( )2 2 2 3

3 2

1
d (ɀ ,Ȼ ) ɔɓ ɔ ɓ ɔŬ ɔ Ŭ Ŭ ɓ Ŭ 2ɓŬ Ŭ ɔ ɔ

4ɓ
è ø= + + + - + + - -
ê ú

 

111) 3 3

Ŭ ɓ
d(ɀ ,Ȼ )

2

-
=  

112) 
( )

3 2 2
2

1 1

Ŭ (ɓ ɔ)Ŭ 2(ɓ ɔ) Ŭ
d (ɀ ,Ƀ )

4 ɓ ɔ Ŭ

+ + - -
=

+ -
  

113) 
( ) ( ) ( )

( )

2 2 2 3 3 2 4

2

1 2 2

3Ŭ ɓ ɔ 2Ŭ ɓ ɔ 2Ŭɓɔ ɓ ɔ 2Ŭ ɓɔ Ŭ
d (ɀ ,Ƀ )

4 Ŭ ɔ ɓ

+ - - - - + -
=

+ -
 

114) 
( ) ( ) ( )

( )

2 2 2 3 3 2 4

2

1 3 2

3Ŭ ɓ ɔ 2Ŭ ɔ ɓ 2Ŭɓɔ ɔ ɓ 2Ŭ ɔɓ Ŭ
d (ɀ ,Ƀ )

4 Ŭ ɓ ɔ

+ - - - - + -
=

+ -
 

115) 
( ) ( ) ( )

( )

2 2 2 3 3 2 4

2

2 1 2

3ɓ ɔ Ŭ 2ɓ Ŭ ɔ 2ɔɓŬ Ŭ ɔ 2ɓ Ŭɔ ɓ
d (ɀ ,Ƀ )

4 ɓ ɔ Ŭ

+ - - - - + -
=

+ -
 

116) 
( )

3 2 2
2

2 2

ɓ (ɔ Ŭ)ɓ 2(ɔ Ŭ) ɓ
d (ɀ ,Ƀ )

4 ɔ Ŭ ɓ

+ + - -
=

+ -
 

117) 
( ) ( ) ( )

( )

2 2 2 3 3 2 4

2

2 3 2

3ɓ ɔ Ŭ 2ɓ ɔ Ŭ 2ɓɔŬ ɔ Ŭ 2ɓ ɔŬ ɓ
d (ɀ ,Ƀ )

4 ɓ Ŭ ɔ

+ - - - - + -
=

+ -
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118) 
( ) ( ) ( )

( )

2 2 2 3 3 2 4

2

3 1 2

3ɔ Ŭ ɓ 2ɔ Ŭ ɓ 2ɔŬɓ Ŭ ɓ 2ɔ Ŭɓ ɔ
d (ɀ ,Ƀ )

4 ɔ ɓ Ŭ

+ - - - - + -
=

+ -
 

119) 
( ) ( ) ( )

( )

2 2 2 3 3 2 4

2

3 2 2

3ɔ Ŭ ɓ 2ɔ ɓ Ŭ 2ɔɓŬ ɓ Ŭ 2ɔ ɓŬ ɔ
d (ɀ ,Ƀ )

4 ɔ Ŭ ɓ

+ - - - - + -
=

+ -
 

120) 
( )

3 2 2
2

3 3

ɔ (Ŭ ɓ)ɔ 2(Ŭ ɓ) ɔ
d (ɀ ,Ƀ )

4 Ŭ ɓ ɔ

+ + - -
=

+ -
 

121) ( )2 2 2 2

1

1
d (ɀ ,G) 2ɓ 2ɔ Ŭ

36
= + -  

122) ( )2 2 2 2

2

1
d (ɀ ,G) 2ɔ 2Ŭ ɓ

36
= + -  

123) ( )2 2 2 2

3

1
d (ɀ ,G) 2Ŭ 2ɓ ɔ

36
= + -  

124) 
( ) ( ) ( )

( )

2 2 2 3 3 4 2

2

1 2

3Ŭ ɓ ɔ 2Ŭɓɔ ɓ ɔ 2Ŭ ɓ ɔ Ŭ 2Ŭ ɓɔ
d (ɀ ,Ƚ)

4 Ŭ ɓ ɔ

+ - + + + - -
=

+ +
 

125) 
( ) ( ) ( )

( )

2 2 2 3 3 4 2

2

2 2

3ɓ ɔ Ŭ 2ɓɔŬ ɔ Ŭ 2ɓ ɔ Ŭ ɓ 2ɓ ɔŬ
d (ɀ ,Ƚ)

4 Ŭ ɓ ɔ

+ - + + + - -
=

+ +
 

126) 
( ) ( ) ( )

( )

2 2 2 3 3 4 2

2

3 2

3ɔ Ŭ ɓ 2ɔŬɓ Ŭ ɓ 2ɔ Ŭ ɓ ɔ 2ɔ Ŭɓ
d (ɀ ,Ƚ)

4 Ŭ ɓ ɔ

+ - + + + - -
=

+ +
 

127) 

2 2 2

1

Rɓ ɔ Ŭ
d(ɀ ,Ⱦ)

2ɓɔ

+ -
=  

128) 

2 2 2

2

Rɔ Ŭ ɓ
d(ɀ ,Ⱦ)

2ɔŬ

+ -
=  

129) 

2 2 2

3

RŬ ɓ ɔ
d(ɀ ,Ⱦ)

2Ŭɓ

+ -
=  

130) ( ) ( ) ( )2 2 2 2 2 2 2 2 6 6 2 4 4 6

1 2

1
d (ɀ,ȼ) 6Ŭ ɓ ɔ 2ɓ ɔ ɓ ɔ 2 ɓ ɔ 3Ŭ ɓ ɔ Ŭ

64Ⱥ
è ø= - + + + - + +
ê ú

 

131) ( ) ( ) ( )2 2 2 2 2 2 2 2 6 6 2 4 4 6

2 2

1
d (ɀ ,ȼ) 6ɓ ɔ Ŭ 2ɔ Ŭ ɔ Ŭ 2 ɔ Ŭ 3ɓ ɔ Ŭ ɓ

64Ⱥ
è ø= - + + + - + +
ê ú
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132) ( ) ( ) ( )2 2 2 2 2 2 2 2 6 6 2 4 4 6

3 2

1
d (ɀ ,ȼ) 6ɔ Ŭ ɓ 2Ŭ ɓ Ŭ ɓ 2 Ŭ ɓ 3ɔ Ŭ ɓ ɔ

64Ⱥ
è ø= - + + + - + +
ê ú

 

133) 
1 9

R
d(ɀ ,Ƀ )

2
=  

134) 
2 9

R
d(ɀ ,Ƀ )

2
=  

135) 
3 9

R
d(ɀ ,Ƀ )

2
=  

 

 

ȷˊɞůŰɎůŮɘɠ Űɤɜ 
1 2 3
ȷ ,ȷ ,ȷ¡ ¡ ¡ Ŭˊɧ ŰŬ ɡˊɧɚɞɘˊŬ ůɖɛŮɑŬ 

136) 
( )( )

( )2 3 3 3 3

1 2 2 2

Ŭɓ
d (ȷ ,ȷ ) [Ŭɓɔ Ŭ ɓ 3ɔ Ŭ ɔ Ŭɔ ɓ ɔ ɓɔ

Ŭ ɔ ɓ ɔ
¡ ¡= + + - + - + -

+ +
 

       2 2 2 2 4Ŭ ɔ ɓ ɔ ɔ ]- - +  

137) 
( )( )

( )2 3 3 3 3

1 3 2 2

Ŭɔ
d (ȷ ,ȷ ) [Ŭɓɔ Ŭ ɔ 3ɓ ɔɓ ɔɓ Ŭɓ Ŭɓ

Ŭ ɓ ɔ ɓ
¡ ¡= + + - + - + -

+ +
 

       2 2 2 2 4ɔ ɓ Ŭ ɓ ɓ ]- - +  

138) 
( )( )

( )2 3 3 3 3

2 3 2 2

ɓɔ
d (ȷ ,ȷ ) [Ŭɓɔ ɓ ɔ 3Ŭ ɓ Ŭ ɓŬ ɔ Ŭ ɔŬ

ɓ Ŭ ɔ Ŭ
¡ ¡= + + - + - + -

+ +
 

       
2 2 2 2 4ɓ Ŭ ɔ Ŭ Ŭ ]- - +  

139) 1 1 2 2

2Ŭɓɔ
d(ȷ ,ȷ )

ɓ ɔ
¡ ¡¡=

-
 

140) 
( )( )

2 2 2 2 3 3 3

1 2 2 2

Ŭɓ
d (ȷ ,ȷ ) [Ŭɓ ɔ 3Ŭɓɔ Ŭ ɓɔ Ŭ ɔ Ŭɔ ɓ ɔ

Ŭ ɔ ɓ ɔ
¡ ¡¡= + - - + + -

- +
 

       
3 2 2 2 2 4ɓɔ Ŭ ɔ ɓ ɔ ɔ ]- + + - 

141) 
( )( )

2 2 2 2 3 3 3

1 3 2 2

Ŭɔ
d (ȷ ,ȷ ) [Ŭɔ ɓ 3Ŭɔɓ Ŭ ɔɓ Ŭɓ Ŭɓ ɓɔ

Ŭ ɓ ɔ ɓ
¡ ¡¡= + - - + + -

- +
 

       
3 2 2 2 2 4ɓ ɔ Ŭɓ ɓ ɔ ɓ ]- + + - 
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142) 
( )( )

2 2 2 2 3 3 3

2 1 2 2

ɓŬ
d (ȷ ,ȷ ) [ɓŬ ɔ 3ɓŬɔ ɓ ɔŬ ɓ ɔ ɓɔ ɔŬ

ɓ ɔ Ŭ ɔ
¡ ¡¡= + - - + + -

- +
 

        3 2 2 2 2 4ɔ Ŭ ɓ ɔ ɔ Ŭ ɔ ]- + + - 

143) 2 2 2 2

2Ŭɓɔ
d(ȷ ,ȷ )

ɔ Ŭ
¡ ¡¡=

-
 

144) 
( )( )

2 2 2 2 3 3 3

2 3 2 2

ɓɔ
d (ȷ ,ȷ ) [ɓɔ Ŭ 3ɓɔŬ ɓ ɔŬ ɓ Ŭ ɓŬ ɔ Ŭ

ɓ Ŭ ɔ Ŭ
¡ ¡¡= + - - + + -

- +
 

      3 2 2 2 2 4ɔŬ ɓ Ŭ ɔ Ŭ Ŭ ]- + + - 

145) 
( )( )

2 2 2 2 3 3 3

3 1 2 2

ɔŬ
d (ȷ ,ȷ ) [ɔŬ ɓ 3ɔŬɓ ɔ Ŭɓ ɔɓ ɔɓ Ŭɓ

ɔ ɓ Ŭ ɓ
¡ ¡¡= + - - + + -

- +
 

       3 2 2 2 2 4Ŭɓ ɔ ɓ Ŭɓ ɓ ]- + + - 

146) 
( )( )

2 2 2 2 3 3 3

3 2 2 2

ɔɓ
d (ȷ ,ȷ ) [ɔɓ Ŭ 3ɔɓŬ ɔ Ŭɓ ɔ Ŭ ɔŬ Ŭɓ

ɔ Ŭ ɓ Ŭ
¡ ¡¡= + - - + + -

- +
 

       3 2 2 2 2 4Ŭɓ ɔ Ŭ Ŭ ɓ Ŭ ]- + + - 

147) 3 3 2 2

2Ŭɓɔ
d(ȷ ,ȷ )

Ŭ ɓ
¡ ¡¡=

-
 

148) 
( )( )

( )
1 1

ɓ ɔ Ŭ ɓ ɔ ɓ ɔ Ŭ
d(ȷ ,ȼ )

2Ŭ ɓ ɔ

- + + + -
¡ =

+
 

149)  

        

150)  

        

151)  




























































