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ɸʅʅʆʊɸʎʀʗ 

ʇʨʝʜʣʦʞʝʥʦ ʚ ʚʘʢʫʫʤʥʦʤ ʫʨʘʚʥʝʥʠʠ ʕʡʥʰʪʝʡʥʘ ʫʚʝʣʠʯʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ               

ɤ-ʯʣʝʥʦʚ ʜʦ ʙʝʩʢʦʥʝʯʥʦʩʪʠ. ʈʝʰʝʥʠʝ ʵʪʦʛʦ ʫʨʘʚʥʝʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʟʘʤʢʥʫʪʦʤʫ ʤʠʨʫ, ʥʘʧʦʣʥʝʥʥʦʤʫ ʧʨʘʢʪʠʯʝ-

ʩʢʠ ʙʝʩʢʦʥʝʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ çʢʦʨʧʫʩʢʫʣè (ʪ.ʝ., ʩʪʘʙʠʣʴʥʳʭ ʚʳʧʫʢʣʳʭ ʩʬʝʨʠʯʝʩʢʠʭ ʚʘʢʫʫʤʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ) 

ʠ çʘʥʪʠʢʦʨʧʫʩʢʫʣè (ʪ.ʝ., ʩʪʘʙʠʣʴʥʳʭ ʚʦʛʥʫʪʳʭ ʩʬʝʨʠʯʝʩʢʠʭ ʚʘʢʫʫʤʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ) ʩ ʠʝʨʘʨʭʠʯʝʩʢʠʤ ʜʠʩʢʨʝʪ-

ʥʳʤ ʥʘʙʦʨʦʤ ʨʘʜʠʫʩʦʚ. ɼʘʥʥʳʝ ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʝ çʢʦʨʧʫʩʢʫʣʳè ʠ çʘʥʪʠʢʦʨʧʫʩʢʫʣʳè ʚʣʦʞʝʥʳ ʜʨʫʛ ʚ ʜʨʫʛʘ 

ʧʦʜʦʙʥʦ ʤʘʪʨʝʰʢʘʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʦʥʠ ʦʙʨʘʟʫʶʪ ʤʥʦʞʝʩʪʚʦ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʮʝʧʝʡ, ʢʦʪʦʨʳʝ ʚʩʝ ʥʘʯʠʥʘʶʪʩʷ ʩ 

ʷʜʨʘ ʦʜʥʦʡ ʩʘʤʦʡ ʙʦʣʴʰʦʡ çʢʦʨʧʫʩʢʫʣʳè (ʤʝʛʘ-ɺʩʝʣʝʥʥʦʡ) ʠ ʚʩʝ ʟʘʢʘʯʠʚʘʝʪʩʷ ʥʘ ʦʜʥʦʤ ʷʜʨʝ ʩʘʤʦʡ ʤʘʣʦʡ 

çʢʦʨʧʫʩʢʫʣʳè (ʠʥʩʪʘʥʪʦʥʘ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʝʥʘ ʟʘʤʢʥʫʪʘʷ ʀʝʨʘʨʭʠʯʝʩʢʘʷ ʢʦʩʤʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʢʦʪʦʨʘʷ 

ʧʦʟʚʦʣʷʝʪ ʥʘʤʝʪʠʪʴ ʧʫʪʠ ʨʝʰʝʥʠʷ ʤʥʦʛʠʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʡ ʬʠʟʠʢʠ ʪʘʢʠʝ, ʢʘʢ: ʙʘʨʠʦʥʥʘʷ ʘʩʠʤʤʝʪʨʠʷ ɺʩʝ-

ʣʝʥʥʦʡ, ʢʦʥʬʘʡʥʤʝʥʪ ʢʚʘʨʢʦʚ, ʛʝʦʤʝʪʨʠʟʘʮʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʟʘʨʷʜʘ, ʛʨʘʚʠʪʘʮʠʠ, ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ ʠ ʵʥʝʨʛʠʠ ʠ 

ʪ.ʜ. ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝʤ ʠ ʫʪʦʯʥʝʥʠʝʤ çɻʝʦʤʝʪʨʠʟʠʨʦʚʘʥʥʦʡ ʬʠʟʠʢʠ ʚʘʢʫʫʤʘ ʥʘ ʦʩʥʦʚʝ ɸʣʛʝʙʨʳ 

ʩʠʛʥʘʪʫʨè (ɻʌɺ&ɸʉ), ʠʟʣʦʞʝʥʥʦʡ ʚ ʩʪʘʪʴʷʭ [3,4,5,6,7,8,9,10,11,12,13,14,15,16]. 

 

ABSTRACT 

It is proposed to increase the number of positive and negative ɤ-terms in Einstein's vacuum equation to infinity. The 

solution to this equation leads to a closed Universe filled with a virtually infinite number of "corpuscles" (i.e., stable 

convex spherical vacuum formations) and "anticorpuscles" (i.e., stable concave spherical vacuum formations) with a 

hierarchical discrete set of radii. These "corpuscles" and "anticorpuscles" of different scales are nested within one an-

other like Russian dolls. Thus, they form a multitude of hierarchical chains, all beginning with the core of a single 

largest "corpuscle" (i.e., the mega-Universe) and culminating in a single core of the smallest "corpuscle" (i.e., the in-

stanton). As a result, a closed Hierarchical Cosmological Model was obtained, which allows us to outline the ways of 

solving many problems of modern physics, such as: baryon asymmetry of the Universe, confinement of quarks, geom-

etrization of electric charge, gravity, dark matter and energy, etc. This article is a development and refinement of the 

Geometrized Vacuum Physics Based on the Algebra of signature (GVPh&AS), presented in the articles [3,4,5,6,7,8,9, 

10,11,12,13,14,15,16]. 
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ɺɺɽɼɽʅʀɽ  

 

1 ʂʨʘʪʢʘʷ ʠʩʪʦʨʠʯʝʩʢʘʷ ʩʧʨʘʚʢʘ 

 

ɺ ʦʩʥʦʚʝ ʤʥʦʛʠʭ ʢʦʩʤʦʣʦʛʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʣʝʞʠʪ ʫʨʘʚʥʝʥʠʝ ʦʙʱʝʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ  

 

Ὑ ὙὫ  Ὕȟ                                                                                                                                                (1) 

 

ʛʜʝ Ὣik ï ʢʦʤʧʦʥʝʥʪʳ ʤʝʪʨʠʯʝʩʢʦʛʦ ʪʝʥʟʦʨʘ ʠʩʢʨʠʚʣʝʥʥʦʛʦ 4-ʤʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩ ʤʝʪʨʠʢʦʡ ds2 = Ὣik dxidxk;                                              

  ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ;                                                                                                                  

Ὑ
ː ː

ːː ːː   ï ʪʝʥʟʦʨ ʈʠʯʯʠ;                                                                                          (2) 

ː Ὣ   ï ʩʠʤʚʦʣʳ ʂʨʠʩʪʦʬʬʝʣʷ;                                                                                (3)          

Ὕ ὴ ”ὧ όό ὴὫ ὊὊ Ὣ Ὂ Ὂ                                                                                   (4)                                                               
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ï ʪʝʥʟʦʨ ʧʣʦʪʥʦʩʪʠ ʵʥʝʨʛʠʠ-ʠʤʧʫʣʴʩʘ, ʦʪʨʘʞʘʶʱʝʛʦ ʠʥʝʨʪʥʳʝ ʠ ʜʠʥʘʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʠ; ʛʜʝ ” ï ʧʣʦʪ-

ʥʦʩʪʴ ʤʘʩʩʳ; ui ï 4-ʩʢʦʨʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ ʤʘʪʝʨʠʠ; ʩ  όό ï ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ; ʨ ï ʜʘʚʣʝʥʠʝ; Fil   ï ʪʝʥʟʦʨ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ.  

 

ɺ ʨʘʤʢʘʭ ʦʙʱʝʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ (ʆʊʆ) ʕʡʥʰʪʝʡʥʘ ʧʨʘʚʘ̫  ʩʪʦʨʦʥʘ ʫʨʘʚʥʝʥʠ ̫(1) ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ 

ʠʩʪʦʯʥʠʢ ʠʩʢʨʠʚʣʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʛʦ ʢʦʥʪʠʥʫʫʤʘ, ʢʦʪʦʨʦʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʣʝʚʦʡ ʩʪʦʨʦʥʦʡ ʵʪʦʛʦ 

ʫʨʘʚʥʝʥʠʷ.   

 

ʋʨʘʚʥʝʥʠʝ (1) ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ɸ. ʕʡʥʰʪʝʡʥʘ ʠ ɼ. ɻʠʣʴʙʝʨʪʘ ʚ 1915 ʛ. ɺ ʪʦ 

ʚʨʝʤʷ ʚ ʥʘʫʯʥʳʭ ʢʨʫʛʘʭ ʙʳʣʘ ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʪʦʤ, ʯʪʦ ɺʩʝʣʝʥʥʘʷ ʩʪʘʮʠʦʥʘʨʥʘ (ʪ.ʝ. ʥʝ ʠʟʤʝʥʷʝʪʩʷ ʩʦ ʚʨʝʤʝʥʝʤ, 

ʪʘʢ ʢʘʢ ʜʘʣʝʢʠʝ, ʥʦ ʜʦʩʪʫʧʥʳʝ ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ ʟʚʝʟʜʳ ʦʩʪʘʚʘʣʠʩʴ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʤʝʩʪʝ), ʦʜʥʘʢʦ 

ʫʨʘʚʥʝʥʠʝ (1) ʜʦʧʫʩʢʘʣʦ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʰʠʨʝʥʠʷ ʠʣʠ ʩʞʘʪʠʷ ɺʩʝʣʝʥʥʦʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʣʠʯʠʥʳ ʝʝ ʢʨʠ-

ʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʤʘʩʩʳ.  

 

ʏʪʦʙ rʚ ʨʘʤʢʘʭ ʆʊʆ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʠʟʤʝʥʝʥʠʝ ʨʘʟʤʝʨʦʚ ɺʩʝʣʝʥʥʦʡ ʕʡʥʰʪʝʡʥ ʚʦʩʧʦʣʴʟʦʚʘʣʩʷ ʪʝʤ, ʯʪʦ ʢʦʚʘ-

ʨʠʘʥʪʥʘʷ ʧʨʦʠʟʚʦʜʥʘʷ ʦʪ ʢʦʤʧʦʥʝʥʪ ʤʝʪʨʠʯʝʩʢʦʛʦ ʪʝʥʟʦʨʘ ʨʘʚʥʘ ʥʫʣʁ   

 

ɤɳ Ὣ ᶯɤὫ πȢ                                                                                                                                             (5)             

 

ʪʘʢʞʝ ʢʘʢ ʨʘʚʥ rʥʫʣʶ ʢʦʚʘʨʠʘʥʪʥʳʝ ʧʨʦʠʟʚʦʜʥʳʝ ʦʪ ʪʝʥʟʦʨʦʚ ʚ ʧʨʘʚʦʡ ʠ ʣʝʚʦʡ ʯʘʩʪʷʭ ʫʨʘʚʥʝʥʠʷ (1)  

 

ᶯ Ὑ ὙὫ π     ʠ     ɳ Ὕ πȢ                                                                                                               (6)                        

 

ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʕʡʥʰʪʝʡʥʫ ʚ 1917ʛ. ʜʦʙʘʚʠʪʴ L-ʯʣʝʥ ʚ ʫʨʘʚʥʝʥʠʝ (1)  

 

Ὑ Ὣ Ὑ Ὣ ɤ  Ὕȟ                                                                                                                                   (7) 

 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ȿ-ʯʣʝʥ ʫʨʘʚʥʦʚʝʰʠʚʘʣ ʛʨʘʚʠʪʘʮʠʶ ʠ ʩʪʘʙʠʣʠʟʠʨʦʚʘʣ ɺʩʝʣʝʥʥʫʶ.  

 

ɸʣʝʢʩʘʥʜʨ ʌʨʠʜʤʘʥ ʚ 1924 ʛ. ʧʦʢʘʟʘʣ ʚʦ ʯʪʦ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʫʨʘʚʥʝʥʠʝ ʕʡʥʰʪʝʡʥʘ ï ɻʠʣʴʙʝʨʪʘ (1) ʝʩʣʠ ʤʝʪʨʠʢʘ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʠʟʤʝʥʷʝʪʩʷ ʩʦ ʚʨʝʤʝʥʝʤ, ʘ ʕʜʚʠʥ ʍʘʙʙʣ ʚ 1929 ʛ. ʦʙʥʘʨʫʞʠʣ ʪʝʥʜʝʥʮʠʶ ʫʚʝʣʠʯʝʥʠ ̫ʜʦʧʣʝʨʦʚ-

ʩʢʦʛʦ ʩʜʚʠʛʘ ʩʧʝʢʪʨʘ ʠʟʣʫʯʝʥʠʷ ʛʘʣʘʢʪʠʢ ʧʦ ʤʝʨʝ ʠʭ ʫʜʘʣʝʥʠʷ ʦʪ ʤʝʩʪʘ ʥʘʙʣʶʜʝʥʠʷ, ʯʪʦ ʧʨʠʥʷʪʦ  ʠʥʪʝʨʧʨʝʪʠ-

ʨʦʚʘʪʴ ʢʘʢ ʵʬʬʝʢʪ ɼʦʧʣʝʨʘ ʠʟ-ʟʘ ʨʘʩʰʠʨʝʥʠʷ ɺʩʝʣʝʥʥʦʡ.  ʇʦʩʣʝ ʵʪʠʭ ʩʦʙʳʪʠʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ȿ-ʯʣʝʥʝ ʦʪʧʘʣʘ.  

ʇʦʵʪʦʤʫ ʧʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫ ʩʦʚʨʝʤʝʥʥʠʢʦʚ ʕʡʥʰʪʝʡʥ ʥʘʟʚʘʣ ʚʚʝʜʝʥʠʝ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ ʧʦʩʪʦʷʥʥʦʡ ȿ ʚ ʫʨʘʚ-

ʥʝʥʠʝ (7) ʩʚʦʝʡ çʩʘʤʦʡ ʙʦʣʴʰʦʡ ʦʰʠʙʢʦʡè ("biggest blunder").  

 

ʆʜʥʘʢʦ ʚ ʢʦʥʮʝ 1990-ʭ ʛʦʜʦʚ ʘʩʪʨʦʥʦʤʳ ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʨʘʩʰʠʨʝʥʠʝ ɺʩʝʣʝʥʥʦʡ ʧʨʦʠʩʭʦʜʠʪ ʥʝ ʩ ʟʘʤʝʜʣʝʥʠʝʤ 

(ʢʘʢ ʦʞʠʜʘʣʦʩʴ), ʘ ʩ ʫʩʢʦʨʝʥʠʝʤ. ʇʨʦʙʣʝʤʘ ʟʘʢʣʁʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʜʣʷ ʫʩʢʦʨʝʥʥʦʛʦ ʨʘʟʙʝʛʘʥʠʷ ʛʘʣʘʢʪʠʢ ʪʨʝʙʫ-

ʝʪʩʷ ʢʦʣʦʩʩʘʣʴʥʳʡ ʠʩʪʦʯʥʠʢ ʵʥʝʨʛʠʠ. ɼʣʷ ʫʯʝʪʘ ɻ ʪʦʛʦ ʷʚʣʝʥʠʷ ʩʥʦʚʘ ʧʦʪʨʝʙʦʚʘʣʩʷ ȿ-ʯʣʝʥ, ʢʦʪʦʨʳʡ ʚ ʵʪʦʤ ʩʣʫ-

ʯʘʝ ʦʧʨʝʜʝʣʷʝʪ ʦʪʪʘʣʢʠʚʘʶʱʠʝ ʩʚʦʡʩʪʚʘ çʪʝʤʥʦʡ ʵʥʝʨʛʠʠè, ʪ.ʝ. ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʚʘʢʫʫʤʘ.  
 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʥʘʫʢʝ ʜʦʤʠʥʠʨʫʝʪ Lambda - Cold Dark Matter (ȿCDM) ʉʪʘʥʜʘʨʪʥʘʷ ʢʦʩʤʦʣʦʛʠʯʝʩʢʘʷ 

ʤʦʜʝʣʴ, ʚ ʢʦʪʦʨʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʧʣʦʩʢʘʷ ɺʩʝʣʝʥʥʘʷ ʟʘʧʦʣʥʝʥʘ, ʧʦʤʠʤʦ ʦʙʳʯʥʦʡ ʙʘʨʠʦʥʥʦʡ ʤʘʪʝʨʠʠ                      

(~ 4%), ʪʝʤʥʦʡ ʵʥʝʨʛʠʝʡ (~70%) (ʦʧʠʩʳʚʘʝʤʦʡ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ ʧʦʩʪʦʷʥʥʦʡ ȿ ʚ ʫʨʘʚʥʝʥʠʠ ʕʡʥʰʪʝʡʥʘ (7)) ʠ 

ʭʦʣʦʜʥʦʡ ʪʝʤʥʦʡ ʤʘʪʝʨʠʝʡ (Cold Dark Matter) (~25%), ʦʧʨʝʜʝʣʷʶʱʝʡ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʟʚʝʟʜ ʚ ʜʠʩʢʘʭ ʛʘʣʘʢ-

ʪʠʢ.  

 

2 ɻʝʦʤʝʪʨʠʯʝʩʢʠʡ ʩʤʳʩʣ ʧʦʩʪʦʷʥʥʦʡ Ώ 

 

ɺ ʩʪʘʪʴʝ [1] ɺʠʣʣʝʤ ʜʝ ʉʠʪʪʝʨ ʧʦʢʘʟʘʣ, ʯʪʦ 4-ʤʝʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥʦ ʚ ʚʠʜʝ ʢʦʥʠʯʝʩʢʦʛʦ ʩʝ-

ʯʝʥʠʷ 5-ʤʝʨʥʦʛʦ ʦʜʥʦʧʦʣʦʩʥʦʛʦ ʛʠʧʝʨʙʦʣʦʠʜʘ, ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʚ 5-ʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʫʨʘʚʥʝʥʠʝʤ 

 

ʭ02 ï ʭ12 ï ʭ22 ï ʭ32 ï ʭ42 =  rk
2.                                                                                                                               (8)    

                                                                                                                               

ʊʘʢʦʝ 4-ʤʝʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠʤʝʝʪ ʪʝʥʟʦʨ ʢʨʠʚʠʟʥʳ [1,2] 

 

Ὑ Ὣ‏ Ὣ‏ Ȣ                                                                                                                             (9)            

 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʪʝʥʟʦʨ ʈʠʯʯʠ ʠʤʝʝʪ ʚʠʜ [1]   
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Ὑ Ὑ Ὣ    ʠʣʠ   Ὑ ᶸ Ὣ πȢ                                                                                                (10)     

 

ʋʤʥʦʞʠʤ ʦʙʝ ʯʘʩʪʠ ʫʨʘʚʥʝʥʠʷ (10) ʥʘ ʢʦʥʪʨʘʚʘʨʠʘʥʪʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʤʝʪʨʠʯʝʩʢʦʛʦ ʪʝʥʟʦʨʘ Ὣ  

 

Ὣ Ὑ Ὣ Ὣ Ȣ    

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʤ ʩʢʘʣʷʨʥʫʶ ʢʨʠʚʠʟʥʫ 

                                                                                                                                                                                         

Ὑ ὲȢ                                                                                                                                                             (11)      

            

ʛʜʝ n ï ʨʘʟʤʝʨʥʦʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʘ; ʚ ʩʣʫʯʘʝ 4-ʭ ʠʟʤʝʨʝʥʠʡ n = 4. 

 

ɺʝʜʝʤ ʦʙʦʟʥʘʯʝʥʠʝ 

 

ɤ  .                                                                                                                                                              (12)   

                    

ʇʦʜʩʪʘʚʣʷʷ ʦʙʦʟʥʘʯʝʥʠʝ (12) ʚ ʚʳʨʘʞʝʥʠʝ (11), ʧʦʣʫʯʠʤ        

 

Ὑ τɤ ȟ                                                                                                                                                  (13)      

 

ʧʨʠ ʵʪʦʤ ʫʨʘʚʥʝʥʠʝ (10) ʧʨʠʦʙʨʝʪʘʝʪ ʚʠʜ ʚʪʦʨʦʛʦ ʚʘʢʫʫʤʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʕʡʥʰʪʝʡʥʘ ʩ ɤ -ʯʣʝʥʦʤ 

 

Ὑ Ὣ ɤ πȢ                                                                                                                                       (14) 
 

ʊʘʢʠ ʦʙʨʘʟʦʤ ɤ -ʯʣʝʥ ï ʵʪʦ ı ʩʢʘʣʷʨʥʦʡ ʢʨʠʚʠʟʥʳ Ὑ ʩʬʝʨʠʯʝʩʢʦʛʦ 4-ʤʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ  

 

ɤ ᶸ Ὑ Ȣ                                                                                                                                   (15) 

 

ʋ ʪʘʢʦʡ ʩʬʝʨʳ ʚ 4-ʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʨʘʜʠʫʩʳ ʧʦ ʪʨʝʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʦʩʷʤ ʍYZ ʨʘʚʥʳ xk = yk = zk = rk, ʘ 

ʧʦ ʯʝʪʚʝʨʪʦʡ ʚʨʝʤʝʥʥʦʡ ʦʩʠ T ʨʘʜʠʫʩ ʨʘʚʝʥ ctk = rk. ʊʦ ʝʩʪʴ, ʩ ʪʘʢʠʤ ʩʬʝʨʠʯʝʩʢʠʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ ʩʚʷʟʘʥ ʧʨʦ-

ʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ 

 

 ὸ  Ȣ                                                                                                                                      (16) 

                                                                                    

3 ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ 

 

ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʤʳ ʟʘʜʘʝʤʩʷ ʚʦʧʨʦʩʦʤ: ï çʇʦʯʝʤʫ ʩʣʝʜʫʝʪ ʦʛʨʘʥʠʯʠʣʩʷ ʪʦʣʴʢʦ ʦʜʥʠʤ ȿ-ʯʣʝʥʦʤ?è ɼʝʣʦ ʚ ʪʦʤ, 

ʯʪʦ ʤʘʪʝʤʘʪʠʢʘ ʥʝ ʥʘʢʣʘʜʳʚʘʝʪ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʠʭ ʢʦʣʠʯʝʩʪʚʦ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ ʥʫʣʶ ʨʘʚʥʘ ʪʘʢʞʝ ʢʦʚʘʨʠʘʥʪʥʘʷ 

ʧʨʦʠʟʚʦʜʥʘʷ ʦʪ ʙʝʩʢʦʥʝʯʥʦʛʦ ʨʷʜʘ ʠʟ Lj-ʯʣʝʥʦʚ  

 

ᶯ ɤ Ὣ ɤὫ ɤὫ ȢȢȢɤ Ὣ ɤ ɳὫ ɤᶯὫ ȢȢȢɤ ᶯὫ ᶯὫ В ɤ πȟ
 
        (17)         

                                                                                                                                                                                                                                                                                 

ʛʜʝ L1, L2, L3, L4, é , LÐ ï ʢʦʥʩʪʘʥʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʫ ʧʨʠʥʠʤʘʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʝ (Lj > 0) ʠʣʠ ʦʪʨʠʮʘ-

ʪʝʣʴʥʳʝ (Lj < 0) ʟʥʘʯʝʥʠʷ.     

 

ʉʣʝʜʫʷ ʣʦʛʠʢʝ ʕʡʥʰʪʝʡʥʘ, ʧʦʜʩʪʘʚʠʤ ʨʷʜ Ὣ В ɤ ʚ ʫʨʘʚʥʝʥʠʝ (1). ɺ ʨʝʟʫʣʴʪʘʪʝ ʟʘʧʠʰʝʤ ʧʦʣʥʦʩʪʴʶ ʛʝʦ-

ʤʝʪʨʠʟʠʨʦʚʘʥʥʦʝ ʚʘʢʫʫʤʥʦʝ ʫʨʘʚʥʝʥʠʝ                            

 

Ὑ ὙὫ ɤὫ ɤὫ ɤὫ ȢȢȢɤ Ὣ πȟ                                                                                    (18)     

 

ʠʣʠ ʚ ʩʚʝʨʥʫʪʦʤ ʚʠʜʝ 

 

Ὑ ὙὫ Ὣ В ɤ πȟ                                                                                                                          (19)            

 

ʛʜʝ Lj = 3/rʘj2 ʠʣʠ ï 3/rʘj2, ʟʜʝʩʴ raj ï ʨʘʜʠʫʩ j-ʛʦ ʩʬʝʨʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ.  
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ʄʳ ʧʨʠʥʷʣʠ ʪʝʥʟʦʨ ʧʣʦʪʥʦʩʪʠ ʵʥʝʨʛʠʠ ʠʤʧʫʣʴʩʘ ʨʘʚʥʳʤ ʥʫʣʶ (Ὕ π) ʚ ʫʨʘʚʥʝʥʠʠ (18) ʧʦ ʪʨʝʤ ʦʩʥʦʚʥʳʤ 

ʧʨʠʯʠʥʘʤ. ɺʦ-ʧʝʨʚʳʭ, ʵʪʦʪ ʪʝʥʟʦʨ ʥʦʩʠʪ ʬʝʥʦʤʝʥʦʣʦʛʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ (ʪ.ʝ., ʚʚʦʜʠʪʩʷ ʨʫʢʘʤʠ); ʚʦ-ʚʪʦʨʳʭ, ʪʝʥ-

ʟʦʨ Ὕ  ʚ ʧʨʠʥʮʠʧʝ ʥʝʚʦʟʤʦʞʥʦ ʛʝʨʤʝʪʠʟʠʨʦʚʘʪʴ ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʚ ʥʝʤ ʧʣʦʪʥʦʩʪʠ ʤʘʩʩʳ ʩ ʚʦʣʶʥʪʘʨʠʩʪʩʢʦʡ ʨʘʟ-

ʤʝʨʥʦʩʪʴʶ ʢʠʣʦʛʨʘʤʤ; ʚ-ʪʨʝʪʴʠʭ, ʩ ʵʪʠʤ ʪʝʥʟʦʨʦʤ ʩʚʷʟʘʥʥʦ ʤʥʦʞʝʩʪʚʦ ʧʨʦʙʣʝʤ ʆʊʆ, ʥʘʧʨʠʤʝʨ, ʪʘʢʠʭ, ʢʘʢ 

ʥʘʨʫʰʝʥʠʝ ʟʘʢʦʥʘ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ (ʩʤʦʪʨʠʪʝ ʚʚʝʜʝʥʠʝ ʚ ʩʪʘʪʴʝ [7]). ʂʨʦʤʝ ʪʦʛʦ, ʆʊʆ ʕʡʥʰʪʝʡʥʘ ʥʠʢʦʠʤ 

ʦʙʨʘʟʦʤ ʥʝ ʦʙʲʷʩʥʷʝʪ ʢʘʢ ʤʘʪʝʨʠʷ ʠʩʢʨʠʚʣʷʝʪ 4-ʧʨʦʩʪʨʘʥʩʪʚʦ. 

 

ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʧʨʘʚʘʷ ʯʘʩʪʴ ʫʨʘʚʥʝʥʠʷ (19) ʨʘʚʥʘ ʥʫʣʶ (ʪ.ʝ., Ὕ π) ʧʦʣʫʯʘʶʪʩʷ ʜʚʘ ʟʥʘʯʠʪʝʣʴʥʳʭ ʫʧʨʦʱʝ-

ʥʠʷ.  

 

ɺʦ-ʧʝʨʚʳʭ, ʝʩʣʠ ʫʤʥʦʞʠʪʴ ʦʙʝ ʯʘʩʪʠ ʫʨʘʚʥʝʥʠʷ (19) ʥʘ Ὣ , ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʤ 

 

Ὣ Ὑ ὙὫ Ὣ В ɤ Ὑ Ὑ ὲВ ɤ πȟ                                                                      (20)                                                                                                                             

 

ʛʜʝ n ï ʨʘʟʤʝʨʥʦʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʦʪʢʫʜʘ ʩʣʝʜʫʝʪ  

 

Ὑ В ɤȟ                                                                                                                                                      

 

ʧʨʠ ʵʪʦʤ ʫʨʘʚʥʝʥʠʝ (19) ʧʨʠʥʠʤʘʝʪ ʚʠʜ 

 

Ὑ Ὣ В ɤ πȢ                                                                                                                                 (21)                        

 

ɺ ʩʣʫʯʘʝ 4-ʤʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ: n = 4, ʪʦʛʜʘ R = 4 В ɤ, ʧʨʠ ʵʪʦʤ ʫʨʘʚʥʝʥʠʝ (21) ʧʨʠʥʠʤʘʝʪ ʥʘʠʙʦʣʝʝ 

ʧʨʦʩʪʦʡ ʚʠʜ     

 

Ὑ Ὣ В ɤ πȢ                                                                                                                                            

 

ɼʘʥʥʦʝ ʫʨʘʚʥʝʥʠʝ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʩʠʩʪʝʤʳ ʜʚʫʭ ʫʨʘʚʥʝʥʠʡ 

 

 
ὙὭὯ ὫὭὯВ ɤά

Њ
ά ρ πȟ               

ὙὭὯ ὫὭὯВ ɤὲ
Њ
ὲ ρ πȢ               

                                                                                                            (22)                                                                                  

 

ʂʘʞʜʦʝ ʠʟ ʫʨʘʚʥʝʥʠʡ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʠʤʝʝʪ ʧʨʘʚʦ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ İ, ʧʦʵʪʦʤʫ ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʙʫʜʝʤ ʠʩʢʘʪʴ ʨʝʰʝʥʠʝ ʫʩʨʝʜʥʝʥʥʦʛʦ ʫʨʘʚʥʝʥʠʷ   

 

Ὑ ϵ Ὣ В ɤ Ὣ В ɤ πȟ                                                                                                        (23) 

 

ʛʜʝ  Lm = 3/rm
2                                                                                                                                                       (24) 

- ʩʚʷʟʘʥʳ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʢʨʠʚʠʟʥʦʡ çʢʦʨʧʫʩʢʫʣè ʩ ʨʘʜʠʫʩʘʤʠ ʷʜʝʨ rm (ʪ.ʝ., ʩʦ ʩʪʘʙʠʣʴʥʳʤʠ ʩʬʝʨʠʯʝʩʢʠʤʠ ʚʳ-

ʧʫʢʣʦʩʪʷʤʠ ʚʘʢʫʫʤʘ ʢʦʨʧʫʩʢʫʣʷʨʥʦʛʦ ʪʠʧʘ); 

        Ln = 3/rn
2                                                                                                                                                       (25) 

- ʩʚʷʟʘʥʳ ʩ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʢʨʠʚʠʟʥʦʡ çʘʥʪʠʢʦʨʧʫʩʢʫʣè ʩ ʨʘʜʠʫʩʘʤʠ ʷʜʝʨ rn. (ʪ.ʝ., 

ʩʦ ʩʪʘʙʠʣʴʥʳʤʠ ʩʬʝʨʠʯʝʩʢʠʤ ʚʦʛʥʫʪʦʩʪʷʤʠ ʚʘʢʫʫʤʘ ʢʦʨʧʫʩʢʫʣʷʨʥʦʛʦ ʪʠʧʘ). 

 

ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʧʦʜ çʢʦʨʧʫʩʢʫʣʦʡè ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʩʪʘʙʠʣʴʥʦʝ ʚʳʧʫʢʣʦʝ ʩʬʝ-

ʨʠʯʝʩʢʦʝ ʚʘʢʫʫʤʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʩʦʩʪʦʷʱʝʝ ʠʟ ʷʜʨʘ ʠ ʦʢʨʫʞʘʶʱʝʡ ʝʛʦ ʚʥʝʰʥʝʡ 

ʦʙʦʣʦʯʢʠ (ʩʤʦʪʨʠʪʝ ʨʠʩ. 6). ɸʥʘʣʦʛʠʯʥʦ, ʧʦʜ çʘʥʪʠʢʦʨʧʫʩʢʫʣʦʡè ʧʦʜʨʘʟʫʤʝʚʘ-

ʝʪʩʷ ʩʪʘʙʠʣʴʥʦʝ ʚʦʛʥʫʪʦʝ ʩʬʝʨʠʯʝʩʢʦʝ ʚʘʢʫʫʤʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʩʦʩʪʦʷʱʝʝ ʠʟ 

ʘʥʪʠʷʜʨʘ ʠ ʦʢʨʫʞʘʶʱʝʡ ʝʛʦ ʚʥʝʰʥʝʡ ʦʙʦʣʦʯʢʠ.  

 

ʋʨʘʚʥʝʥʠʝ (23) ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʪʨʝʪʴʠʤ ʚʘʢʫʫʤʥʳʤ ʫʨʘʚʥʝʥʠʝʤ ʕʡʥʰʪʝʡʥʘ. 

 

ɺʦ-ʚʪʦʨʳʭ, ʢʦʚʘʨʠʘʥʪʥʘʷ ʧʨʦʠʟʚʦʜʥʘʷ ʦʪ ʥʫʣʷ, ʩʪʦʷʱʝʛʦ ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ ʫʨʘʚʥʝʥʠʷ (23), ʨʘʚʥʘ ʝʝ ʦʙʳʯʥʦʡ ʧʨʦ-

ʠʟʚʦʜʥʦʡ, ʠ ʨʘʚʥʦʡ ʥʫʣʶ (ʩʤʦʪʨʠʪʝ ʚʳʨʘʞʝʥʠʝ (39) ʚ [7]) 

 

ᶯπ ːπ ː π πȟ                                                                                                                      (26) 

 

ʧʦʵʪʦʤʫ ʚ ʨʘʤʢʘʭ ʪʝʥʟʦʨʥʦʛʦ ʘʥʘʣʠʟʘ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʢʦʚʘʨʠʘʥʪʥʘʷ ʧʨʦʠʟʚʦʜʥʘʷ ʦʪ ʪʝʥʟʦʨʘ, ʩʪʦʷʱʝʛʦ ʚ ʣʝʚʦʡ 

ʯʘʩʪʠ ʫʨʘʚʥʝʥʠʷ (23), ʪʦʞʝ ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʚʥʘ ʝʝ ʦʙʳʯʥʦʡ ʧʨʦʠʟʚʦʜʥʦʡ, ʠ ʨʘʚʥʘ ʥʫʣ ʁ
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ᶯ Ὑ Ὣ В ɤ
В

πȟ                                                                                               (27) 

 

ʧʦʵʪʦʤʫ ʢʘʞʜʦʝ ʠʟ 16-ʪʠ ʚʘʢʫʫʤʥʳʭ ʫʨʘʚʥʝʥʠʡ (23) ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʦʜʠʥ ʠʟ ʟʘʢʦʥʦʚ ʩʦʭʨʘʥʝʥʠʷ, ʠ 

ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʦ ʢʘʢ ʠʩʭʦʜʥʦʝ ʫʩʣʦʚʠʝ ʜʣʷ ʧʦʠʩʢʘ ʩʪʘʙʠʣʴʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʚʘʢʫʫʤʘ ʢʦʨʧʫʩʢʫʣʷʨʥʦʛʦ 

(ʪ.ʝ. ʩʬʝʨʠʯʝʩʢʠ ʩʠʤʤʝʪʨʠʯʥʦʛʦ) ʪʠʧʘ [7,8].     

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʩʪʘʚʠʪʩʷ ʟʘʜʘʯʘ ʥʘʡʪʠ ʨʝʰʝʥʠʷ ʚʘʢʫʫʤʥʦʛʦ ʫʨʘʚʥʝʥʠʷ (23) ʩ ʙʝʩʢʦʥʝʯʥʳʤ ʢʦ-

ʣʠʯʝʩʪʚʦʤ Lj-ʯʣʝʥʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʦʞʝʥʳ ʚ ʦʩʥʦʚʫ ʤʝʪʨʠʢʦ-ʜʠʥʘʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʟʘʤʢʥʫʪʦʡ ʤʝʛʘ-

ɺʩʝʣʝʥʥʦʡ, ʟʘʧʦʣʥʝʥʥʦʡ ʩʪʘʙʠʣʴʥʳʤʠ ʩʬʝʨʠʯʝʩʢʠʤʠ ʚʘʢʫʫʤʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ (ʪ.ʝ. çʢʦʨʧʫʩʢʫʣʘʤʠè) ʨʘʟ-

ʣʠʯʥʦʛʦ ʤʘʩʰʪʘʙʘ. 

 
ʉʪʘʪʴʷ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʬʨʘʢʪʘʣʴʥʳʤʠ ʠʣʣʶʩʪʨʘʮʠʷʤʠ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʩʚʦʡʩʪʚʦʤ ʘʣʣʝʛʦʨʠʯʝʩʢʠ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ 

ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʩʦʢʨʳʪʦʛʦ ʚ ʇʨʠʨʦʜʝ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʬʨʘʢʪʘʣʴʥʘʷ ʠʣʣʶʩʪʨʘʮʠʷ ʚ ʩʦʩʪʦʷʥʠʝ ʧʨʝʜʘʪʴ 

ʜʝʪʘʣʠ ʧʨʦʠʩʭʦʜʷʱʝʛʦ, ʥʘ ʦʧʠʩʘʥʠʝ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʧʦʥʘʜʦʙʠʪʴʩʷ ʥʝʩʢʦʣʴʢʦ ʩʪʨʘʥʠʮ ʪʝʢʩʪʘ.    

 

1 ɺʦʟʤʦʞʥʳʝ ʢʦʩʤʦʣʦʛʠʯʝʩʢʠʝ ʩʮʝʥʘʨʠʠ 

 

ʋʩʨʝʜʥʠʤ ʫʨʘʚʥʝʥʠʝ (23) ʧʦ ʚʩʝʡ ʤʝʛʘ-ɺʩʝʣʝʥʥʦʡ 

 

 Ὑ ϵὫ В ɤ В  ɤ  Ὑ  ϵὫ В ɤ В  ɤ πȢ                                               (28) 

 

ʆʧʠʨʘʷʩʴ ʥʘ ʜʘʥʥʦʝ ʫʨʘʚʥʝʥʠʝ, ʨʘʩʩʤʦʪʨʠʤ ʥʝʩʢʦʣʴʢʦ ʚʦʟʤʦʞʥʳʭ ʢʦʩʤʦʣʦʛʠʯʝʩʢʠʭ ʩʮʝʥʘʨʠʝʚ.  

 

1] ʇʫʩʪʴ ʧʨʠ ʫʩʨʝʜʥʝʥʠʠ ʧʦ ʚʩʝʡ ʤʝʛʘ-ɺʩʝʣʝʥʥʦʡ ʢʦʣʠʯʝʩʪʚʦ çʢʦʨʧʫʩʢʫʣè ʨʘʚʥʦ ʢʦʣʠʯʝʩʪʚʫ çʘʥʪʠʢʦʨʧʫʩ-

ʢʫʣè. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʦʙʣʶʜʘʝʪʩʷ ʚʘʢʫʫʤʥʳʡ ʙʘʣʘʥʩ  

 

 ϵ В ɤ В ɤ πȟ                                                                                                                              (29) 

 

ʪʦʛʜʘ ʫʨʘʚʥʝʥʠʝ (28) ʧʨʠʦʙʨʝʪʘʝʪ ʚʠʜ ʧʝʨʚʦʛʦ ʚʘʢʫʫʤʥʦʛʦ ʫʨʘʚʥʝʥʠ ̫ʕʡʥʰʪʝʡʥʘ 

 

 Ὑ Ὑ πȟ   (ʟʜʝʩʴ ʧʨʠʥʷʪʦ, ʯʪʦ Ὑ  = constant),                                                                                                              

 

ʢʦʪʦʨʦʝ ʠʤʝʝʪ ʯʝʪʳʨʝ ʤʝʪʨʠʢʠ-ʨʝʰʝʥʠʷ ʐʚʘʨʮʰʠʣʴʜʘ: 

 

 - ʜʚʝ ʤʝʪʨʠʢʠ ʩ ʩʠʛʥʘʪʫʨʦʡ (+ ï ï ï):  

 

I      Ὠί ρ ὧὨὸ
 
Ὠὶ ὶὨ— ὶίὭὲ—Ὠ‰ȟ                                                            (30)                                             

H     Ὠί ρ ὧὨὸ
 
Ὠὶ ὶὨ— ὶίὭὲ—Ὠ‰Ȣ                                                            (31)     

- ʜʚʝ ʤʝʪʨʠʢʠ ʩ ʩʠʛʥʘʪʫʨʦʡ (ï + + +) 

 

H    Ὠί ρ ὧὨὸ
 
Ὠὶ ὶὨ— ὶίὭὲ—Ὠ‰ȟ                                                         (32)       

I     Ὠί ρ ὧὨὸ
 
Ὠὶ ὶὨ— ὶίὭὲ—Ὠ‰Ȣ                                                          (33)     

 
ʂʘʨʣ ʐʚʘʨʮʰʠʣʴʜ ʚ 1916ʛ. ʧʦʣʫʯʠʣ ʪʦʣʴʢʦ ʤʝʪʨʠʢʫ (30). ʊʦʯʥʝʝ, ʥʝʩʢʦʣʴʢʦ ʧʦʟʞʝ ʚ 1916 ʛʦʜʫ ʚ ʪʘʢʦʤ ʚʠʜʝ ʝʝ ʚʧʝʨʚʳʝ 

ʟʘʧʠʩʘʣ ʁʦʭʘʥʥʝʩ ɼʨʦʩʪʝ. ʆʜʥʘʢʦ ʦʩʪʘʣʴʥʳʝ ʤʝʪʨʠʢʠ (31) ï (33) ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʨʝʰʝʥʠʷʤʠ ʫʨʘʚʥʝʥʠʷ (29) Ὑ π, ʠ ʠʭ 
ʥʝʣʴʟʷ ʦʩʪʘʚʣʷʪʴ ʙʝʟ ʚʥʠʤʘʥʠʷ (ʩʤʦʪʨʠʪʝ [7,8,9,10]) .     

 

ʕʪʠ ʨʝʰʝʥʠʷ ʥʝ ʧʦʟʚʦʣʷʶʪ ʧʦʩʪʨʦʠʪʴ ʤʝʪʨʠʢʦ-ʜʠʥʘʤʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʩʪʘʙʠʣʴʥʦʛʦ ʚʘʢʫʫʤʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠ,̫ 

ʪ.ʢ. ʩʦʜʝʨʞʘʪ ʩʠʥʛʫʣʷʨʥʦʩʪʠ (ʩʤʦʪʨʠʪʝ Ä2 ʚ [7]). ʊʦʣʴʢʦ ʚ ʩʣʫʯʘʝ ὶ ὶ π ʤʝʪʨʠʢʠ (20) ï (33) ʩʚʦʜʷʪʩʷ ʢ 

ʜʚʫʤ ʤʝʪʨʠʢʘʤ-ʨʝʰʝʥʠʷʤ  

 

I    Ὠί ὧὨὸ Ὠὶ ὶὨ— ὶίὭὲ—Ὠ‰        ʩ ʩʠʛʥʘʪʫʨʦʡ (+ ï ï ï);                                              (34)                    

                                                                                    

H   Ὠί ὧὨὸ Ὠὶ ὶὨ— ὶίὭὲ—Ὠ‰     ʩ ʩʠʛʥʘʪʫʨʦʡ (ï + + +),                                             (35)     

                

ʢʦʪʦʨʳʝ ʦʧʠʩʳʚʘʶʪ 4-ʥʠʪʝʚʫʶ ʪʢʘʥʴ ʧʣʦʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ (ʩʤʦʪʨʠʪʝ [3] ʠ ɺʚʝʜʝʥʠʝ ʚ [6]). 
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2] ʇʫʩʪʴ ʧʨʠ ʫʩʨʝʜʥʝʥʠʠ ʧʦ ʚʩʝʡ ʤʝʛʘ-ɺʩʝʣʝʥʥʦʡ ʢʦʣʠʯʝʩʪʚʦ çʢʦʨʧʫʩʢʫʣè (ʪ.ʝ., ʩʪʘʙʠʣʴʥʳʭ ʚʳʧʫʢʣʦʩʪʝʡ ʚʘʢʫ-

ʫʤʘ) ʙʦʣʴʰʝ ʢʦʣʠʯʝʩʪʚʘ çʘʥʪʠʢʦʨʧʫʩʢʫʣè (ʪ.ʝ., ʩʪʘʙʠʣʴʥʳʭ ʚʦʛʥʫʪʦʩʪʝʡ ʚʘʢʫʫʤʘ). ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʪʦʨʦʝ ʩʣʘʛʘ-

ʝʤʦʝ ʚ ʫʨʘʚʥʝʥʠʠ (28) ʦʢʘʟʳʚʘʝʪʩʷ ʨʘʚʥʳʤ ʥʝʢʦʪʦʨʦʤʫ ʟʥʘʯʝʥʠʶ ɤ  

 

 ϵ В ɤ В ɤ ɤȢ                                                                                                                            (36) 

 

ʊʦʛʜʘ ʫʨʘʚʥʝʥʠʝ (28) ʧʨʠʦʙʨʝʪʘʝʪ ʚʠʜ ʚʪʦʨʦʛʦ ʚʘʢʫʫʤʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʕʡʥʰʪʝʡʥʘ ʩ ɤ -ʯʣʝʥʦʤ 

 

Ὑ Ὣ ɤ πȢ                                                                                                                                                    (37) 

 

ʈʝʰʝʥʠʷʤʠ ʫʨʘʚʥʝʥʠʷ (37) ʷʚʣʷʶʪʩʷ ʤʝʪʨʠʢʠ ʂʦʪʪʣʝʨʘ ʩ ʩʠʛʥʘʪʫʨʦʡ (+ ï ï ï) 

 

I          ί ρ ὧὨὸ  
   

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                                                                    (38)         

H        Ὠί ρ ὧὨὸ
   

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                                                                   (39)       

V        Ὠί ρ ὧὨὸ
    

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                                                                  (40)        

Hǋ       Ὠί ρ ὧὨὸ
    

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                                                                  (41)     

 i         Ὠί ὧὨὸ Ὠὶ ὶὨ— ὶίὭὲ—Ὠ‰Ȣ                                                                                                       (42) 

ʛʜʝ  ὶȟὶȟὶȟὶ   ʠ  ὶ  ὶ  ὶȟ ὶ   ï ʢʦʥʩʪʘʥʪʳ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ (ʪ.ʝ., ʧʦʩʪʦʷʥʥʳʝ ʧʘʨʘʤʝʪʨʳ 

ʤʝʪʨʠʢ) ʩ ʨʘʟʤʝʨʥʦʩʪʴʶ ʨʘʩʩʪʦʷʥʠʷ.  

 

3] ʇʫʩʪʴ ʧʨʠ ʫʩʨʝʜʥʝʥʠʠ ʧʦ ʚʩʝʡ ɺʩʝʣʝʥʥʦʡ ʢʦʣʠʯʝʩʪʚʦ çʢʦʨʧʫʩʢʫʣè ʤʝʥʴʰʝ ʢʦʣʠʯʝʩʪʚʘ çʘʥʪʠʢʦʨʧʫʩʢʫʣè. ɺ 

ʵʪʦʤ ʩʣʫʯʘʝ ʚʪʦʨʦʝ ʩʣʘʛʘʝʤʦʝ ʚ ʫʨʘʚʥʝʥʠʠ (28) ʦʢʘʟʳʚʘʝʪʩʷ ʨʘʚʥʳʤ ʥʝʢʦʪʦʨʦʤʫ ʟʥʘʯʝʥʠʶ  ɤ  
 

 ϵ В ɤ В ɤ ɤȢ                                                                                                                         (43) 

 

ʊʦʛʜʘ ʫʨʘʚʥʝʥʠʝ (28) ʧʨʠʦʙʨʝʪʘʝʪ ʚʠʜ ʚʪʦʨʦʛʦ ʚʘʢʫʫʤʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʕʡʥʰʪʝʡʥʘ ʩ ɤ -ʯʣʝʥʦʤ 

 

Ὑ Ὣ ɤ πȢ                                                                                                                                                    (44) 

 

ʈʝʰʝʥʠʷʤʠ ʫʨʘʚʥʝʥʠʷ (44) ʷʚʣʷʶʪʩʷ ʤʝʪʨʠʢʠ ʂʦʪʣʝʨʘ ʩ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʩʠʛʥʘʪʫʨʦʡ (ï + + +) 

 

I          ί ρ ὧὨὸ  
   

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                                             (45)         

H        Ὠί ρ ὧὨὸ
    

 

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                                           (46)       

V        Ὠί ρ ὧὨὸ
     

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                                           (47)        

Hǋ        Ὠί ρ ὧὨὸ
     

 

ὶ Ὠ— ίὭὲ—Ὠ‰ ȟ                                          (48)         

i          Ὠί ὧὨὸ Ὠὶ ὶὨ— ὶίὭὲ—Ὠ‰ȟ                                                                                  (49) 

 
 

ɺ 1918 ʛ ʌʨʠʜʨʠʭ ʂʦʪʪʣʝʨ ʚ ʩʪʘʪʴʝ [17] ʟʘʧʠʩʘʣ ʪʦʣʴʢʦ ʦʜʥʫ ʤʝʪʨʠʢʫ ʚʠʜʘ (40). ɺ ʩʣʫʯʘʝ: ra = ¤ ʠ rb Í 0, ʜʘʥʥʘʷ ʤʝʪʨʠʢʘ 

ʧʝʨʝʭʦʜʠʪ ʚ ʤʝʪʨʠʢʫ ʐʚʘʨʮʰʠʣʴʜʘ (30). ɺ ʜʨʫʛʦʤ ʧʨʝʜʝʣʴʥʦʤ ʩʣʫʯʘʝ: ra Í ¤ ʠ rb = 0 ʵʪʘ ʤʝʪʨʠʢʘ ʧʝʨʝʭʦʜʠʪ ʚ ʤʝʪʨʠʢʫ ʜʝ 

ʉʠʪʪʝʨʘ 

 Ὠί  ρ ὧὨὸ ὶ Ὠ— ίὭὲ—Ὠ‰ Ȣ                                                                                           (50)                                                          

ʇʦʵʪʦʤʫ ʤʝʪʨʠʢʫ (47) ʚ ʣʠʪʝʨʘʪʫʨʝ ʪʘʢʞʝ ʥʘʟʳʚʘʶʪ ʨʝʰʝʥʠʝʤ ʐʚʘʨʮʰʠʣʴʜʘ - ʜʝ ʉʠʪʪʝʨʘ (the Schwarzschild - de 

Sitter solution). 

 

4] ʇʫʩʪʴ, ʥʘʧʨʠʤʝʨ,  ɤ  Ὑ Ὀ (ʛʜʝ Ὑ Ὣ Ὑ  ï ʩʢʘʣʷʨʥʘʷ ʢʨʠʚʠʟʥʘ ɺʩʝʣʝʥʥʦʡ). ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʫʨʘʚʥʝʥʠʝ  
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(44) ʧʨʠʥʠʤʘʝʪ ʚʠʜ ʫʨʘʚʥʝʥʠʷ ʕʡʥʰʪʝʡʥʘ - ɻʠʣʴʙʝʨʪʘ (1)   

 

Ὑ Ὣ Ὑ Ὣ Ὀȟ                                                                                                                                             (51) 

    

ʩ ʠʩʪʦʯʥʠʢʦʤ ʢʨʠʚʠʟʥʳ Ὣ Ὀḳ  ὝȢ ʛʜʝ ʩʦʛʣʘʩʥʦ ʚʳʨʘʞʝʥʠʷ (43) ɤ  ï ʯʘʩʪʴ ʠʩʯʝʟʥʫʚʰʝʡ ʤʘʪʝʨʠʠ.   

 

5] ʇʫʩʪʴ, ʥʘʧʨʠʤʝʨ,  ɤ  Ὑ ὒ Ὀ (ʛʜʝ Ὑ Ὣ Ὑ  ï ʩʢʘʣʷʨʥʘʷ ʢʨʠʚʠʟʥʘ ɺʩʝʣʝʥʥʦʡ). ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʫʨʘʚʥʝ-

ʥʠʝ (44) ʧʨʠʥʠʤʘʝʪ ʚʠʜ ʫʨʘʚʥʝʥʠʷ ʕʡʥʰʪʝʡʥʘ c L-ʯʣʝʥʦʤ (7) 

 

Ὑ Ὣ Ὑ Ὣ ὒ Ὣ ὈȢ                                                                                                                                 (52) 

 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʫʨʘʚʥʝʥʠʡ (7) ʠ (52) ʤʦʛʫʪ ʙʳʪʴ ʚʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʩʦʦʪʚʝʪʩʪʚʠʷ:  Ὣ Ὀḳ  Ὕ , ὒḳɤ  ʛʜʝ 

ὒ Ὑ Ὀ ɤ  ï ʵʪʦ ʥʝʢʦʪʦʨʘʷ ʜʦʙʘʚʢʘ ʢ ʠʩʯʝʟʥʫʚʰʝʡ ʯʘʩʪʠ ʤʘʪʝʨʠʠ ɤ, ʧʨʠ ʵʪʦʤ 

 

ɤ ὒ Ὑ Ὀ.                                                                                                                                                  (53) 

 

6] ʅʝ ʠʩʢʣʶʯʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ, ʪʦʛʦ, ʯʪʦ ʚ ʟʘʤʢʥʫʪʦʡ ʤʝʛʘ-ɺʩʝʣʝʥʥʦʡ ʧʨʦʠʩʭʦʜʷʪ ʪʘʢʠʝ ʤʝʪʨʠʢʦ-ʜʠʥʘʤʠʯʝʩʢʠʝ 

ʧʨʦʮʝʩʩʳ (ʥʘʧʨʠʤʝʨ, ʨʘʟʚʷʟʳʚʘʥʠʷ ʪʦʧʦʣʦʛʠʯʝʩʢʠʭ ʫʟʣʦʚ), ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʠʟʤʝʥʝʥʠʶ ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʢʦ-

ʣʠʯʝʩʪʚʦʤ çʢʦʨʧʫʩʢʫʣè (ʪ.ʝ., ʩʪʘʙʠʣʴʥʳʭ ʚʳʧʫʢʣʦʩʪʝʡ ʚʘʢʫʫʤʘ) ʠ ʢʦʣʠʯʝʩʪʚʦʤ çʘʥʪʠʢʦʨʧʫʩʢʫʣè (ʪ.ʝ., ʩʪʘʙʠʣʴ-

ʥʳʭ ʚʦʛʥʫʪʦʩʪʝʡ ʚʘʢʫʫʤʘ) 

 

 ϵ В ɤ В ɤ ɤ ὸȢ                                                                                                                       (54) 

 

ʊʦʛʜʘ ʜʦʙʘʚʢʘ ὒ ʠʟ ʫʨʘʚʥʝʥʠʷ (52) ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʢʘʢ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ɤ ὸ ʚ ʨʘʟʥʳʝ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ                                                                    

.  

ὒ  ɤ ὸ ɤ ὸȟ   ʪʦʛʜʘ  ɤ ὸ ὒ ɤ ὸȟ                                                                                           (55)                                                             

 

ʛʜʝ  ὸ ï ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ, ὸ ï ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. 

 

ʉʨʘʚʥʠʚʘʷ ʚʳʨʘʞʝʥʠʷ (53) ʠ (55), ʦʙʥʘʨʫʞʠʚʘʝʤ, ʯʪʦ ʜʦʙʘʚʦʢ L ï ʤʦʞʝʪ ʙʳʪʴ ʨʝʟʫʣʴʪʘʪʦʤ ʪʦʛʦ, ʯʪʦ ʟʘ ʧʨʦʤʝ-

ʞʫʪʦʢ ʚʨʝʤʝʥʠ † ὸ  ὸ ʯʘʩʪʴ ʯʘʩʪʠʮ ʠʩʯʝʟʣʦ (ʪ.ʝ. ʨʘʟʚʷʟʘʣʠʩʴ ʪʦʧʦʣʦʛʠʯʝʩʢʠʝ ʫʟʣʳ, ʠ ʩʪʘʙʠʣʴʥʳʝ ʚʘʢʫʫʤ-

ʥʳʝ ʜʝʬʦʨʤʘʮʠʷ ʨʘʩʧʨʷʤʠʣʘʩʴ) ʩ ʚʳʜʝʣʝʥʠʝʤ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʚʘʢʫʫʤʘ ʜʣʷ ʫʩʢʦʨʝʥʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ 

ɺʩʝʣʝʥʥʦʡ.  

 

ʄʳ ʥʝ ʦʙʣʘʜʘʝʤ ʜʦʩʪʘʪʦʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʜʘʥʥʳʭ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ, ʧʦ ʢʘʢʦʤʫ ʠʟ ʚʦʟʤʦʞʥʳʭ ʩʮʝʥʘʨʠʝʚ 

ʨʘʟʚʠʚʘʝʪʩʷ ɺʩʝʣʝʥʥʘʷ? ʅʦ ʧʨʠʤʝʥʝʥʠʝ ʙʝʩʢʦʥʝʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ  ɤ-ʯʣʝʥʦʚ ʚ ʪʨʝʪʴʝʤ ʚʘʢʫʫʤʥʦʤ ʫʨʘʚʥʝʥʠʠ 

ʕʡʥʰʪʝʡʥʘ (23) ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʦʪʨʝʪʴ ʨʷʜ ʩʮʝʥʘʨʠʝʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʥʘʤʝʪʠʪʴ ʧʫʪʠ ʨʝʰʝʥʠʷ ʨʷʜʘ ʢʦʩʤʦʣʦʛʠ-

ʯʝʩʢʠʭ ʧʨʦʙʣʝʤ. ʅʘʧʨʠʤʝʨ, ʜʦʙʘʚʦʢ L ï ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʣʦʛʠʯʥʳʤ ʘʥʘʣʦʛʦʤ ʪʝʤʥʦʡ ʵʥʝʨʛʠʠ.  

 

ʆʙʳʯʥʦ ʙʝʩʢʦʥʝʯʥʦʩʪʠ ʚ ʤʘʪʝʤʘʪʠʢʝ ʠ ʬʠʟʠʢʝ ʧʨʠʚʦʜʷʪ ʢ ʘʙʩʫʨʜʫ ʠ ʥʝʧʨʝʦʜʦʣʠʤʳʤ ʧʨʦʙʣʝʤʘʤ. ʅʦ ʙʝʩʢʦʥʝʯ-

ʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ɤ-ʯʣʝʥʦʚ ʚ ʫʨʘʚʥʝʥʠʠ (23) ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʪʫʧʠʢʦʚʳʤ ʩʠʪʫʘʮʠʷʤ, ʪ.ʢ. ʬʠʟʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ 

ʠʤʝʝʪ ʥʦʣʴ ʠʣʠ ʢʦʥʝʯʥʘʷ ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʧʦʣʥʦʡ ʩʫʤʤʦʡ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ɤ-ʯʣʝʥʦʚ (ʪ.ʝ. çʢʦʨʧʫʩʢʫʣè) ʠ ʧʦʣ-

ʥʦʡ ʩʫʤʤʦʡ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ɤ-ʯʣʝʥʦʚ (ʪ.ʝ., çʘʥʪʠʢʦʨʧʫʩʢʫʣè). 

 

2 ʀʝʨʘʨʭʠʯʝʩʢʘʷ ʢʦʩʤʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ  

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʘʢʫʫʤʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʩ ʙʝʩʢʦʥʝʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ɤ-ʯʣʝʥʦʚ (23) 

 

Ὑ  ϵὫ В ɤ В  ɤ πȟ                                                                                                           (56)             

 

ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʣʦʞʝʥʘ ʩʣʝʜʫʶʱʘʷ çʀʝʨʘʨʭʠʯʝʩʢʘʷ ʢʦʩʤʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴè. 

 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʟʘʤʢʥʫʪʘʷ ʩʬʝʨʠʯʝʩʢʘʷ ʤʝʛʘ-ɺʩʝʣʝʥʥʘʷ ʥʘʧʦʣʥʝʥʘ ʙʝʩʢʦʥʝʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ: 

- çʢʦʨʧʫʩʢʫʣè ʩ ʨʘʟʣʠʯʥʳʤʠ ʨʘʜʠʫʩʘʤʠ ʷʜʝʨ [8] 

 ὶ ,    ʛʜʝ  m = 1,2,3,4,5,6,7,8,9,10, é                                                                                                      (57)   

                                    

- ʠ çʘʥʪʠʢʦʨʧʫʩʢʫʣè ʩ ʨʘʜʠʫʩʘʤʠ ʷʜʝʨ 
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 ὶ  ȟ     ʛʜʝ  n = 1,2,3,4,5,6,7,8,9,10, é                                                                                                        

 

ʇʨʠ ʵʪʦʤ çʢʦʨʧʫʩʢʫʣʳè ʠ çʘʥʪʠʢʦʨʧʫʩʢʫʣʳè ʩ ʷʜʨʘʤʠ ʨʘʟʣʠʯʥʳʭ ʨʘʟʤʝʨʦʚ ʚʣʦʞʝʥʳ ʜʨʫʛ ʚ ʜʨʫʛʘ ʧʦʜʦʙʥʦ ʤʘʪ-

ʨʝʰʢʘʤ (ʨʠʩ. 1 ʠ 2).  

 

 
 

ʈʠʩ. 1: ʉʭʝʤʘʪʠʯʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ çʀʝʨʘʨʭʠʯʝʩʢʦʡ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠè, ʩʦʩʪʦʷʱʝʡ ʠʟ ʙʝʩʢʦʥʝʯʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʮʝʧʝʡ çʢʦʨʧʫʩʢʫʣè ʠ çʘʥʪʠʢʦʨʧʫʩʢʫʣè ʨʘʟʣʠʯʥʳʭ ʨʘʟʤʝʨʦʚ, ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʝ  

ʷʜʨʘ ʢʦʪʦʨʳʭ ʚʣʦʞʝʥʳ ʜʨʫʛ ʚ ʜʨʫʛʘ ʧʦʜʦʙʥʦ ʤʘʪʨʝʰʢʘʤ 

 

 

                                                     ʀʝʨʘʨʭʠʯʝʩʢʘʷ                   ʀʝʨʘʨʭʠʯʝʩʢʘʷ 

                                                  ʩʥʠʩʭʦʜʷʱʘʷ ʮʝʧʴ          ʚʦʩʭʦʜʷʱʘʷ ʘʥʪʠʮʝʧʴ  

                                                  ʠʟ 10 çʢʦʨʧʫʩʢʫʣè           ʠʟ 10 çʘʥʪʠʢʦʨʧʫʩʢʫʣè 

 
ʈʠʩ. 2: ʉʭʝʤʘʪʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʦʜʥʦʡ ʠʟ ʟʘʤʢʥʫʪʳʭ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʮʝʧʝʡ  

çʢʦʨʧʫʩʢʫʣè ʠ çʘʥʪʠʢʦʨʧʫʩʢʫʣè ʨʘʟʣʠʯʥʳʭ ʨʘʟʤʝʨʦʚ (15), ʷʜʨʘ ʢʦʪʦʨʳʭ ʚʣʦʞʝʥʳ 

ʜʨʫʛ ʚ ʜʨʫʛʘ ʧʦʜʦʙʥʦ ʤʘʪʨʝʰʢʘʤ 
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ʈʠʩ. 2ʘ: ɻʘʣʝʨʝʷ ʬʨʘʢʪʘʣʦʚ, ʩʦʟʜʘʶʱʠʭ ʘʣʣʝʛʦʨʠʯʝʩʢʦʝ ʚʦʩʧʨʠʷʪʠʝ ʀʝʨʘʨʭʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʨʦʩʪʨʘʥʩʪʚʘ  

ʟʘʧʦʣʥʝʥʥʦʛʦ çʢʦʨʧʫʩʢʫʣʘʤʠè (ʚʳʧʫʢʣʦʩʪʷʤʠ) ʠ çʘʥʪʠʢʦʨʧʫʩʢʫʣʘʤʠè (ʚʦʛʥʫʪʦʩʪʷʤʠ) ʩ ʷʜʨʘʤʠ ʨʘʟʣʠʯʥʦʛʦ ʤʘʩʰʪʘʙʘ 

ʉʜʝʣʘʝʤ ʝʱʝ ʜʚʘ ʧʨʝʜʧʦʣʦʞʝʥʠʷ. ɺʦ-ʧʝʨʚʳʭ, ʚ ʦʢʨʫʞʘʶʱʝʤ ʤʠʨʝ ʤʳ ʥʘʙʣʶʜʘʝʤ ʜʠʩʢʨʝʪʥʳʡ ʥʘʙʦʨ çʢʦʨʧʫʩ-

ʢʫʣè ʠ çʘʥʪʠʢʦʨʧʫʩʢʫʣè ʩ ʷʜʨʘʤʠ ʨʘʟʣʠʯʥʦʛʦ ʤʘʩʰʪʘʙʘ: ʷʜʨʘ ʛʘʣʘʢʪʠʢ, ʷʜʨʘ ʧʣʘʥʝʪ ʠ ʟʚʝʟʜ, ʷʜʨʘ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʢʣʝʪʦʢ, ʷʜʨʘ ʘʪʦʤʦʚ ʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ. ʇʨʠ ʵʪʦʤ ʭʘʨʘʢʪʝʨʥʳʝ ʨʘʜʠʫʩʳ ʵʪʠʭ ʷʜʝʨ ʥʝʩʣʫʯʘʡʥʳ, ʥʦ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʪ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʦʧʨʝʜʝʣʷʝʤʦʡ ʧʨʠʙʣʠʞʝʥʥʦʡ ʵʚʨʠʩʪʠʯʝʩʢʦʡ ʨʝʢʫʨʨʝʥʪʥʦʡ ʬʦʨʤʫ-

ʣʦʡ (ʩʤʦʪʨʠʪʝ Ä3 ʚ [8]) 

 

ὶͯ
ẗ

,                                                                                                                                                 (58)  

ʛʜʝ 

lv å ʩ ȹt å ʩĀ1ʩʝʢ å 3Ț1010 ʩʤ ï ʨʘʩʩʪʦʷʥʠʝ, ʢʦʪʦʨʦʝ ʧʨʦʭʦʜʠʪ ʣʫʯ ʩʚʝʪʘ ʚ ʚʘʢʫʫʤʝ ʟʘ ʚʨʝʤʷ ȹt = 1 ʩʝʢ;  

Rv å 1025 ʩʤ ï ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʡ ʨʘʜʠʫʩ ɺʩʝʣʝʥʥʦʡ (ʩʤ). 

                                                        

ʄʳ ʥʝ ʟʥʘʝʤ ʠʟ ʢʘʢʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʣʦʞʝʥʥʳʭ ʜʨʫʛ ʚ ʜʨʫʛʘ çʢʦʨʧʫʩʢʫʣè ʠʣʠ çʘʥʪʠʢʦʨʧʫʩʢʫʣè ʨʘʟʣʠʯʥʦʛʦ ʤʘʩ-

ʰʪʘʙʘ ʩʦʩʪʦʠʪ ʦʜʥʘ ʤʘʢʩʠʤʘʣʴʥʘʷ ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʮʝʧʴ (ʩʤʦʪʨʠʪʝ ʨʠʩ. 2). ʅʦ ʝʩʣʠ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʵʪʠʭ ʩʬʝ-

ʨʠʯʝʩʢʠʭ ʚʘʢʫʫʤʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʥʘʧʨʠʤʝʨ, 10, ʪʦ ʨʝʢʫʨʨʝʥʪʥʘʷ ʬʦʨʤʫʣʘ (58) ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʩʣʝʜʫʶʱʫʶ 

ʵʚʨʠʩʪʠʯʝʩʢʫʶ ʠʝʨʘʨʭʠʯʝʩʢʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʙʘʟʦʚʳʭ ʨʘʜʠʫʩʦʚ ʷʜʝʨ çʢʦʨʧʫʩʢʫʣè ʠ çʘʥʪʠʢʦʨʧʫʩʢʫʣè:    

 

r1 ~ 1039 ʩʤ ï ʨʘʜʠʫʩ, ʩʦʠʟʤʝʨʠʤʳʡ ʩ ʨʘʜʠʫʩʦʤ ʤʝʛʘ-ɺʩʝʣʝʥʥʦʡ;                                                                 (59) 

r2 ~ 1028 ʩʤ ï ʨʘʜʠʫʩ, ʩʦʠʟʤʝʨʠʤʳʡ ʩ ʨʘʜʠʫʩʦʤ ʥʘʙʣʶʜʘʝʤʦʡ ɺʩʝʣʝʥʥʦʡ; 

r3 ~ 1017 ʩʤ ï ʨʘʜʠʫʩ, ʩʦʠʟʤʝʨʠʤʳʡ ʩ ʨʘʜʠʫʩʦʤ ʷʜʨʘ ʛʘʣʘʢʪʠʢʠ;  

r4 ~ 107 ʩʤ ï ʨʘʜʠʫʩ, ʩʦʠʟʤʝʨʠʤʳʡ ʩ ʨʘʜʠʫʩʦʤ ʷʜʨʘ ʧʣʘʥʝʪʳ ʠʣʠ ʟʚʝʟʜʳ; 

r5 ~ 10ï3 ʩʤ ï ʨʘʜʠʫʩ, ʩʦʠʟʤʝʨʠʤʳʡ ʩ ʨʘʜʠʫʩʦʤ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʢʣʝʪʢʠ; 

r6 ~ 10ï13 ʩʤ ï ʨʘʜʠʫʩ, ʩʦʠʟʤʝʨʠʤʳʡ ʩ ʨʘʜʠʫʩʦʤ ʷʜʨʘ ʵʣʝʤʝʥʪʘʨʥʦʡ ʯʘʩʪʠʮʳ; 

r7 ~ 10ï24 ʩʤ ï ʨʘʜʠʫʩ, ʩʦʠʟʤʝʨʠʤʳʡ ʩ ʨʘʜʠʫʩʦʤ ʷʜʨʘ ʧʨʦʪʦ-ʢʚʘʨʢʘ; 

r8 ~ 10ï34 ʩʤ ï ʨʘʜʠʫʩ, ʩʦʠʟʤʝʨʠʤʳʡ ʩ ʨʘʜʠʫʩʦʤ ʷʜʨʘ ʧʣʘʥʢʪʦʥʘ; 

r9 ~ 10ï45 ʩʤ ï ʨʘʜʠʫʩ, ʩʦʠʟʤʝʨʠʤʳʡ ʩ ʨʘʜʠʫʩʦʤ ʷʜʨʘ ʧʨʦʪʦ-ʧʣʘʥʢʪʦʥʘ; 

r10  ~10ï55 ʩʤ ï ʨʘʜʠʫʩ, ʩʦʠʟʤʝʨʠʤʳʡ ʩ ʨʘʜʠʫʩʦʤ ʷʜʨʘ ʠʥʩʪʘʥʪʦʥʘ.  
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ʈʘʜʠʫʩʳ ri  ʠʟ ʠʝʨʘʨʭʠʠ (59) ʥʦʩʷʪ ʦʮʝʥʦʯʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʤʦʛʫʪ ʫʪʦʯʥʷʪʴʩʷ ʧʦ ʤʝʨʝ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘ ʩʪʨʫʢ-

ʪʫʨʫ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʢʦʥʢʨʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ri  ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʚʣʠʷʶʪ. ɺʘʞʥʦ ʪʦʣʴʢʦ, ʯʪʦʙʳ ri ʦʪʣʠʯʘʣʠʩʴ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʧʨʠʤʝʨʥʦ ʥʘ 10 ʧʦʨʷʜʢʦʚ (ri è r i+1).  

 

ʀʟ ʵʪʦʡ ʜʠʩʢʨʝʪʥʦʡ ʠʝʨʘʭʠʯʝʩʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʪʦʣʴʢʦ ʨʘʜʠʫʩʳ r2, r3, r4, r5, r6 ʦʢʘʟʘʣʠʩʴ ʙʣʠʟʢʠ ʢ ʨʘʜʠʫ-

ʩʘʤ ʷʜʝʨ ʥʘʙʣʶʜʘʝʤʳʭ ʩʬʝʨʠʯʝʩʢʠʭ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ çʢʦʨʧʫʩʢʫʣè ʠ çʘʥʪʠʢʦʨʧʫʩʢʫʣè. ʆʩʪʘʣʴʥʳʝ 

ʩʬʝʨʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ ʩ ʨʘʜʠʫʩʘʤʠ r1,r7, r8, r9, r10 ʥʘʭʦʜʷʪʩʷ ʜʘʣʝʢʦ ʟʘ ʧʨʝʜʝʣʘʤʠ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʚʦʟ-

ʤʦʞʥʦʩʪʝʡ ʥʘʙʣʶʜʝʥʠʷ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʤʳ ʥʝ ʤʦʞʝʤ ʫʚʝʨʝʥʥʦ ʫʪʚʝʨʞʜʘʪʴ: ʩʫʱʝʩʪʚʫʶʪ ʣʠ ʩʬʝʨʠʯʝʩʢʠʝ 

ʪʝʣʘ ʩ ʪʘʢʠʤʠ ʨʘʟʤʝʨʘʤʠ ʠʣʠ ʥʝʪ. ʆʜʥʘʢʦ ʜʦʧʫʩʪʠʤʦ ʧʦʧʳʪʘʪʴʩʷ ʧʦʩʪʨʦʠʪʴ ʢʦʩʤʦʣʦʛʠʯʝʩʢʫʶ ʤʦʜʝʣʴ (ʚ ʩʪʘʪʫʩʝ 

ʨʘʙʦʯʝʡ ʛʠʧʦʪʝʟʳ) ʩ ʫʯʘʩʪʠʝʤ ʵʪʠʭ ʛʠʧʦʪʝʪʠʯʝʩʢʠʭ ʩʪʘʙʠʣʴʥʳʭ ʩʬʝʨʠʯʝʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ.  

 

ɺʦ-ʚʪʦʨʳʭ, ʤʳ ʧʨʝʜʧʦʣʘʛʘʝʤ, ʯʪʦ ʚ ʨʘʤʢʘʭ ʧʨʝʜʣʘʛʘʝʤʦʡ ʀʝʨʘʨʭʠʯʝʩʢʦʡ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʠʤʝʝʪʩʷ ʙʝʩ-

ʢʦʥʝʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʮʝʧʝʡ ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʭ çʢʦʨʧʫʩʢʫʣè ʠ çʘʥʪʠʢʦʨʧʫʩʢʫʣè, ʚʣʦʞʝʥʥʳʭ ʜʨʫʛ 

ʚ ʜʨʫʛʘ ʧʦʜʦʙʥʦ ʤʘʪʨʝʰʢʘʤ (ʩʤʦʪʨʠʪʝ ʨʠʩ. 1 ʠ 2). ʇʨʠ ʵʪʦʤ ʚ ʦʜʥʫ ʠʝʨʘʨʭʠʯʝʩʢʫ  ʁʮʝʧʴ ʤʦʞʝʪ ʚʭʦʜʠʪʴ ʦʪ 4-ʭ 

ʜʦ 10-ʪʠ ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʭ ʢʦʨʧʫʩʢʫʣ. ʅʦ ʚʩʝ ʠʝʨʘʨʭʠʯʝʩʢʠʝ ʮʝʧʠ ʥʘʯʠʥʘʶʪʩʷ ʩ ʷʜʨʘ ʦʜʥʦʡ ʦʙʱʝʡ, ʩʘʤʦʡ ʙʦʣʴ-

ʰʦʡ çʢʦʨʧʫʩʢʫʣèr (ʪ.ʝ., ʩ ʷʜʨʘ ʤʝʛʘ-ɺʩʝʣʝʥʥʦʡ ʩ ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʤ ʨʘʜʠʫʩʦʤ r1 ~ 1039 ʩʤ) ʠ ʟʘʢʘʥʯʠʚʘʶʪʩʷ ʥʘ 

ʦʜʥʦʤ ʦʙʱʝʤ ʩʘʤʦʤ ʤʘʣʝʥʴʢʦʤ ʷʜʨʝ çʠʥʩʪʘʥʪʦʥʘè ʩ ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʤ ʨʘʜʠʫʩʦʤ r10 ~ 10ï55 ʩʤ (ʩʤʦʪʨʠʪʝ ʨʠʩ.4).    

 

ʅʘʧʨʠʤʝʨ, ʷʜʨʦ ʩʚʦʙʦʜʥʦʛʦ çʵʣʝʢʪʨʦʥʘè (ʩ ʨʘʜʠʫʩʦʤ r6 ~ 10ï13 ʩʤ) ʤʦʞʝʪ ʥʘʭʦʜʠʪʩʷ ʚʥʫʪʨʠ ʷʜʨʘ ʤʝʛʘ-ɺʩʝʣʝʥ-

ʥʦʡ (ʨʠʩ. 1), ʧʨʠ ʵʪʦʤ ʚʥʫʪʨʠ ʷʜʨʘ çʵʣʝʢʪʨʦʥʘè ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ çʧʨʦʪʦʢʚʘʨʢʘè, ʚʥʫʪʨʠ ʢʦʪʦʨʦʛʦ ʥʘʭʦʜʠʪʩʷ 

ʷʜʨʦ çʠʥʩʪʘʥʪʦʥʘè. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʮʝʧʴ ʩʦʩʪʦʠʪ ʪʦʣʴʢʦ ʠʟ ʯʝʪʳʨʝʭ ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʭ çʢʦʨʧʫʩ-

ʢʫʣè. ɼʘʣʝʝ ʙʫʜʝʪ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʤʘʪʝʤʘʪʠʢʘ ʟʘʧʨʝʱʘʝʪ ʠʝʨʘʨʭʠʯʝʩʢʠʝ ʮʝʧʠ ʩ ʥʝʯʝʪʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʷʯʝʝʢ (ʪ.ʝ., 

ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʭ ʷʜʝʨ). ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʀʝʨʘʨʭʠʯʝʩʢʦʡ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʠʝʨʘʨ-

ʭʠʯʝʩʢʠʭ ʮʝʧʝʡ ʩ ʪʨʝʤʷ ʠʣʠ ʧʷʪʴʶ ʷʯʝʡʢʘʤʠ ʥʝ ʙʳʚʘʝʪ.   

 

ɺ ʜʨʫʛʦʤ ʧʨʠʤʝʨʝ, ʤʦʞʝʪ ʙʳʪʴ 6 ʷʯʝʝʢ ʚ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʮʝʧʠ, ʥʘʧʨʠʤʝʨ:  

- ʤʝʛʘ-ɺʩʝʣʝʥʥʘʷ ʩ ʨʘʜʠʫʩʦʤ r1 ~ 1039 ʩʤ; 

- ʷʜʨʦ çʛʘʣʘʢʪʠʢʠè (ʩ ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʤ ʨʘʜʠʫʩʦʤ r3 ~ 1017 ʩʤ) ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚʥʫʪʨʠ ʤʝʛʘ-ɺʩʝʣʝʥʥʦʡ; 

- ʚʥʫʪʨʠ ʷʜʨʘ çʛʘʣʘʢʪʠʢʠè ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʷʜʨʦ çʧʣʘʥʝʪʳè (ʩ ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʤ ʨʘʜʠʫʩʦʤ r4 ~ 107 ʩʤ); 

- ʚʥʫʪʨʠ ʷʜʨʘ çʧʣʘʥʝʪʳè ʤʦʞʝʪ ʥʘʭʦʜʠʪʩʷ ʷʜʨʦ çʵʣʝʢʪʨʦʥʘè (ʩ ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʤ ʨʘʜʠʫʩʦʤ r6 ~ 10ï13 ʩʤ);  

- ʚʥʫʪʨʠ ʷʜʨʘ çʵʣʝʢʪʨʦʥʘè ʤʦʞʝʪ ʥʘʭʦʜʠʪʩʷ ʷʜʨʦ çʧʨʦʪʦ-ʢʚʘʨʢʘè (ʩ ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʤ ʨʘʜʠʫʩʦʤ r7 ~ 10ï24 ʩʤ);  

- ʚʥʫʪʨʠ ʷʜʨʘ çʧʨʦʪʦ-ʢʚʘʨʢʘè ʤʦʞʝʪ ʥʘʭʦʜʠʪʩʷ ʷʜʨʦ çʠʥʩʪʘʥʪʦʥʘè (ʩ ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʤ ʨʘʜʠʫʩʦʤ r10 ~ 10ï55 ʩʤ).  

 

ʠ ʪ.ʜ. 

 

 

3 ɿʘʤʢʥʫʪʘʷ 10-ʫʨʦʚʥʝʚʘʷ ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʮʝʧʴ ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʭ  

    ̫ ʜʝʨ çʢʦʨʧʫʩʢʫʣè ʠ çʘʥʪʠʢʦʨʧʫʩʢʫʣè  

 

ʀʟ ʙʝʩʢʦʥʝʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʮʝʧʝʡ ʩ ʨʘʟʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ (ʦʪ 4-ʭ ʜʦ 10) ʷʯʝʝʢ, ʧʦʢʘʟʘʥʥʳʭ ʥʘ 

ʨʠʩ. 1 ʠ 2, ʚʳʙʝʨʝʤ ʪʦʣʴʢʦ ʦʜʥʫ ʩʘʤʫʶ ʜʣʠʥʥʫʶ ʮʝʧʴ ʩ 10-ʶ ʚʣʦʞʝʥʥʳʤʠ ʜʨʫʛ ʚ ʜʨʫʛʘ çʢʦʨʧʫʩʢʫʣʘʤʠè ʠ çʘʥ-

ʪʠʢʦʨʧʫʩʢʫʣʘʤʠè. 

 

ʅʘʧʦʤʥʠʤ, ʯʪʦ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʳ ʥʝ ʟʥʘʝʤ ʩʢʦʣʴʢʦ ʟʚʝʥʴʝʚ (ʪ.ʝ., ʚʣʦʞʝʥʥʳʭ ʜʨʫʛ ʚ ʜʨʫʛʘ ʨʘʟ-

ʥʦʤʘʩʰʪʘʙʥʳʭ ʷʜʝʨ çʢʦʨʧʫʩʢʫʣè) ʚ ʩʘʤʦʡ ʜʣʠʥʥʦʡ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʮʝʧʠ. ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʤʳ ʫʩʣʦʚʥʦ, ʚ ʢʘʯʝʩʪʚʝ 

ʨʘʙʦʯʝʡ ʛʠʧʦʪʝʟʳ, ʧʨʠʥʷʣʠ ʯʪʦ ʯʠʩʣʦ ʵʪʠʭ ʟʚʝʥʴʝʚ ʢʦʥʝʯʥʦ ʠ ʥʝ ʙʦʣʝʝ 10-ʪʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʀʝʨʘʨʭʠʯʝʩʢʘʷ 

ʢʦʩʤʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʨʘʟʚʠʚʘʝʤʘʷ ʟʜʝʩʴ, ʠʥʜʠʬʬʝʨʝʥʪʥʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʣʶʙʦʤʫ ʯʝʪʥʦʤʫ ʢʦʣʠʯʝʩʪʚʫ ʟʚʝ-

ʥʴʝʚ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʮʝʧʠ, ʪ.ʝ. ʚʩʝʛʜʘ ʣʠʰʥʠʝ ʟʚʝʥʴʷ ʤʦʞʥʦ ʫʙʨʘʪʴ, ʠʣʠ ʥʝʜʦʩʪʘʶʱʠʝ ʟʚʝʥʴʷ ʚʩʝʛʜʘ ʤʦʞʥʦ 

ʜʦʩʪʘʚʠʪʴ.     

 

ʊʘʢʘʷ 10-ʫʨʦʚʥʝʚʘʷ ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʮʝʧʴ ʦʧʠʩʳʚʘʝʪʩʷ ʚʘʢʫʫʤʥʳʤ ʫʨʘʚʥʝʥʠʝʤ ʕʡʥʰʪʝʡʥʘ ʩ 10-ʶ ɤ -ʯʣʝʥʘʤʠ 

ʠ ʩ 10-ʶ ɤ -ʯʣʝʥʘʤʠ. 

 

Ὑ ϵὫ В ɤ ϵὫ В ɤ πȢ                                                                                                       (60)    

 

ʇʨʝʜʩʪʘʚʠʤ ʜʘʥʥʦʝ ʫʨʘʚʥʝʥʠʝ ʚ ʚʠʜʝ ʩʠʩʪʝʤʳ (ʧʦʜʦʙʥʦ ʩʠʩʪʝʤʝ (22)) 

 

Ὑ Ὣ В ɤ πȟ

Ὑ Ὣ В ɤ πȢ
                                                                                                                                       (61) 

 

ʅʘʡʜʝʤ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʡ (61) ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ. 
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3.1 ʆʜʥʘ 10-ʫʨʦʚʥʝʚʘʷ ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʮʝʧʴ ʷʜʝʨ çʢʦʨʧʫʩʢʫʣè 

 

ʇʫʩʪʴ ʩʫʤʤʘ ʜʝʩʷʪʠ ɤ -ʯʣʝʥʦʚ ʨʷʜʘ ʚ ʧʝʨʚʦʤ ʫʨʘʚʥʝʥʠʠ (61) ʨʘʚʥʘ ʢʦʥʢʨʝʪʥʦʤʫ ʯʠʩʣʦʚʦʤʫ ʟʥʘʯʝʥʠʶ ɤ  

 

В ɤ ɤ .                                                                                                                                                      (62) 

    

ʊʦʛʜʘ ʧʝʨʚʦʝ ʫʨʘʚʥʝʥʠʝ ʠʟ ʩʠʩʪʝʤʳ (61) ʧʨʠʦʙʨʝʪʘʝʪ ʚʠʜ ʚʪʦʨʦʛʦ ʚʘʢʫʫʤʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʕʡʥʰʪʝʡʥʘ (37)   

 

Ὑ Ὣ ɤ πȢ                                                                                                                                                   (63) 

 

ʈʝʰʝʥʠʷ ʵʪʦʛʦ ʫʨʘʚʥʝʥʠʷ ʘʥʘʣʦʛʠʯʥʳ ʤʝʪʨʠʢʘʤ-ʨʝʰʝʥʠʷʤ (38) ï (42) ʫʨʘʚʥʝʥʠʷ (37) ʩ ʩʠʛʥʘʪʫʨʦʡ (+ ï ï ï)    

 

I          Ὠί ρ ὧὨὸ  
   

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                                             (64)         

H        Ὠί ρ ὧὨὸ
    

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                                             (65)       

V        Ὠί ρ ὧὨὸ
    

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                                             (66)        

Hǋ       Ὠί ρ ὧὨὸ
    

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                                             (67)     

 i         Ὠί ὧὨὸ Ὠὶ ὶὨ— ὶίὭὲ—Ὠ‰ȟ                                                                                   (68) 

 

ʛʜʝ    ɤ В ,    ὶ В ὶȢ                                                                                                                  (69) 

    

ɿʜʝʩʴ ʤʳ ʨʘʟʣʦʞʠʣʠ ʧʘʨʘʤʝʪʨ ὶ ʥʘ ʜʝʩʷʪʴ ʩʣʘʛʘʝʤʳʭ ὶȟὶȟὶȟȣȟὶ , ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʙʘʟʦʚʳʤ ʨʘʜʠʫʩʘʤ 

ʷʜʝʨ ʠʟ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (59).    

                                                                                      

ʇʦʜʩʪʘʚʠʤ ʨʷʜʳ (69) ʚ ʥʫʣʝʚʫʶ ʢʦʤʧʦʥʝʥʪʫ Ὣ  (ʨʘʚʥʫʶ ʟʥʘʤʝʥʘʪʝʣʶ ʝʜʠʥʠʯʥʦʡ ʢʦʤʧʦʥʝʥʪʳ 1/ Ὣ ) ʤʝʪʨʠʯʝ-
ʩʢʦʛʦ ʪʝʥʟʦʨʘ ʠʟ ʤʝʪʨʠʢʠ-ʨʝʰʝʥʠʷ (64)  

 

Ὣ ρȾὫ ρ ρ
Ễ

Ễ ὶȢ                                                  (70)             

 

ʕʪʦ ʚʳʨʘʞʝʥʠʝ ʤʦʞʥʦ ʨʘʟʣʦʞʠʪʴ ʥʘ çʢʦʨʧʫʩʢʫʣʳè ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ:  
 

Ὣ ρȾὫ ρ ρ
ὶρ ὶς Ễ ὶρπ

ὶ

ρ

ὶρ
ς

ρ

ὶς
ς Ễ

ρ

ὶρπ
ς ὶ

ς                                                             (71) 

ρ ρ ρ ρ ρ ρ ρ ρ   

 ρ ρ ρ Ȣ            

ʠ 

 

Ὣ ρȾὫ ρ
Ễ

Ễ ὶ                                                                          (71ʘ) 

ρ ρ ρ ρ ρ ρ ρ   

ρ ρ ρ ρ Ȣ                                          

                           

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʝʩʣʠ ʨʘʩʢʨʳʪʴ ʩʢʦʙʢʠ ʚ ʧʨʘʚʳʭ ʯʘʩʪʷʭ ʚʳʨʘʞʝʥʠʡ (71) ʠ (71ʘ) ʠ ʩʦʢʨʘʪʠʪʴ Ñ ʝʜʠʥʠʮʳ, ʪʦ ʧʦʣʫ-

ʯʠʤ ʠʩʭʦʜʥʦʝ ʨʘʚʝʥʩʪʚʦ (70).    

 

ɺʦ ʚʪʦʨʦʤ ʚʳʨʘʞʝʥʠʠ (71ʘ) h ʘʨ ʩ ʙʦʣʴʰʠʤ ʨʘʜʠʫʩʦʤ rm ʠʟ ʠʝʨʘʨʭʠʠ (59) ʦʢʘʟʳʚʘʝʪʩʷ ʚ ʯʠʩʣʠʪʝʣʝ, ʘ ʩ ʤʝʥʴʰʠʤ 

ʨʘʜʠʫʩʦʤ rm+1 ʦʢʘʟʳʚʘʝʪʩʷ ʚ ʟʥʘʤʝʥʘʪʝʣʝ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʙʦʣʴʰʦʡ ʰʘʨ ʥʘʭʦʜʠʪʩʷ ʚʥʫʪʨʠ ʤʘʣʝʥʴʢʦʛʦ, ʪɻʦ 

ʚʳʛʣʷʜʠʪ ʵʢʟʦʪʠʯʝʩʢʠʤ, ʧʦʵʪʦʤʫ ʚʳʨʘʞʝʥʠʝ (71ʘ) ʦʩʪʘʚʠʤ ʧʦʢʘ ʙʝʟ ʨʘʩʩʤʦʪʨʝʥʠʷ.   

 

ɸʥʘʣʦʛʠʯʥʦ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʥʫʣʝʚʳʝ ʢʦʤʧʦʥʝʥʪʳ (ʨʘʚʥʳʝ ʟʥʘʤʝʥʘʪʝʣʷʤ ʝʜʠʥʠʯʥʦʡ ʢʦʤʧʦʥʝʥʪʳ) ʤʝʪʨʠʯʝ-

ʩʢʦʛʦ ʪʝʥʟʦʨʘ ʠʟ ʤʝʪʨʠʢ-ʨʝʰʝʥʠʡ (65) ï (67)  
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Ὣ ρȾὫ ρ
ὶπ

ὶ

Ώπὶ
ς

σ
ρ

ὶρ ὶς Ễ ὶρπ

ὶ

ρ

ὶρ
ς

ρ

ὶς
ς Ễ

ρ

ὶρπ
ς ὶ

ς                                                                (72) 

ρ ρ ρ ρ ρ ρ ρ ρ   

 ρ ρ ρ Ƞ  

 

Ὣ ρȾὫ ρ
ὶπ

ὶ

Ώπὶ
ς

σ
ρ

ὶρ ὶς Ễ ὶρπ

ὶ

ρ

ὶρ
ς

ρ

ὶς
ς Ễ

ρ

ὶρπ
ς ὶ

ς                                                                (73) 

ρ ρ ρ ρ ρ ρ ρ ρ   

 ρ ρ ρ Ƞ  

 

Ὣ ρȾὫ ρ
ὶπ

ὶ

Ώπὶ
ς

σ
ρ

ὶρ ὶς Ễ ὶρπ

ὶ

ρ

ὶρ
ς

ρ

ὶς
ς Ễ

ρ

ὶρπ
ς ὶ

ς                                                               (74) 

ρ ρ ρ ρ ρ ρ ρ ρ   

 ρ ρ ρ Ȣ  

 

ʇʦʜʩʪʘʚʠʤ ʢʦʤʧʦʥʝʥʪʳ ʤʝʪʨʠʯʝʩʢʠʭ ʪʝʥʟʦʨʦʚ (71) ï (74) ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʝʪʨʠʢʠ-ʨʝʰʝʥʠʷ (64) ï (67) ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʤ ʩʣʝʜʫʶʱʫʶ ʤʝʪʨʠʢʦ-ʜʠʥʘʤʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʮʝʧʠ ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʭ ʷʜʝʨ 

çʢʦʨʧʫʩʢʫʣè, ʚʣʦʞʝʥʥʳʭ ʜʨʫʛ ʚ ʜʨʫʛʘ ʧʦʜʦʙʥʦ ʤʘʪʨʝʰʢʘʤ (ʨʠʩ. 3ʘ).   

 

                                
                                                       ʘ)                                                                              ʙ) 
ʈʠʩ. 3: a) ʀʝʨʘʨʭʠʯʝʩʢʘʷ 10-ʫʨʦʚʥʝʚʘʷ ʮʝʧʴ ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʭ ʷʜʝʨ çʢʦʨʧʫʩʢʫʣè (ʪ.ʝ., ʚʳʧʫʢʣʳʭ ʩʬʝʨʠʯʝʩʢʠʭ ʚʘʢʫʫʤʥʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ), ʚʣʦʞʝʥʥʳʭ ʜʨʫʛ ʚ ʜʨʫʛʘ ʧʦʜʦʙʥʦ ʤʘʪʨʝʰʢʘʤ. ʙ) ɺʳʚʝʨʥʫʪʘʷ ʥʘ ʠʟʥʘʥʢʫ ʠʝʨʘʨʭʠʯʝʩʢʘʷ 10-ʫʨʦʚʥʝʚʘʷ ʮʝʧʴ 

ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʭ ʷʜʝʨ çʘʥʪʠʢʦʨʧʫʩʢʫʣè (ʪ.ʝ., ʚʦʛʥʫʪʳʭ ʩʬʝʨʠʯʝʩʢʠʭ ʚʘʢʫʫʤʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ), ʢʦʪʦʨʳʝ ʥʘʜʝʪʳ ʜʨʫʛ ʥʘ 

ʜʨʫʛʘ ʧʦʜʦʙʥʦ ʤʘʪʨʝʰʢʘʤ 

 

                      
 

ʈʠʩ. 3: ʚ) ʌʨʘʢʪʘʣʴʥʳʝ ʠʣʣʶʩʪʨʘʮʠʠ çʷʜʨʘ ʚ ʗʜʨʘʭè   
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ʀʝʨʘʨʭʠʯʝʩʢʘʷ 10-ʫʨʦʚʥʝʚʘʷ ʮʝʧʴ ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʭ ʷʜʝʨ  

çʢʦʨʧʫʩʢʫʣè, ʚʣʦʞʝʥʥʳʭ ʜʨʫʛ ʚ ʜʨʫʛʘ ʧʦʜʦʙʥʦ ʤʘʪʨʝʰʢʘʤ 
      ʩ ʩʠʛʥʘʪʫʨʦʡ (+ ï ï ï) (ʨʠʩ. 2 ʠ 3ʘ) 

 

                                                                                         ʗʜʨʦ 1                                                                          (75) 

   çʤʝʛʘ-ɺʩʝʣʝʥʥʦʡ10è c ʙʘʟʦʚʳʤ ʨʘʜʠʫʩʦʤ r1 ~ 1039 ʩʤ 

ʠʥʪʝʨʚʘʣʝ [r2, r1] (ʨʠʩ. 3ʘ), ʩ ʩʠʛʥʘʪʫʨʦʡ (+ ï ï ï) 

         I                         Ὠί ρ ὧὨὸ
   

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                      (76) 

        H                        Ὠί ρ ὧὨὸ
   

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                       (77)              

        V                        Ὠί ρ ὧὨὸ
   

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                       (78)                           

        Hǋ                        Ὠί ρ ὧὨὸ
    

ὶ Ὠ— ίὭὲ—Ὠ‰ ;                      (79) 

                                                                                         ʗʜʨʦ 2                                                                           (80) 

çʥʘʙʣʶʜʘʝʤʦʡ ɺʩʝʣʝʥʥʦʡ10è c ʙʘʟʦʚʳʤ ʨʘʜʠʫʩʦʤ r2 ~ 1029 ʩʤ 

ʚ ʠʥʪʝʨʚʘʣʝ [r3, r2] (ʨʠʩ. 3ʘ), ʩ ʩʠʛʥʘʪʫʨʦʡ (+ ï ï ï) 

        Hǋ                       Ὠί ρ ὧὨὸ
   

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                       (81)         

        V                       Ὠί ρ ὧὨὸ
       

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                      (82) 

       H                        Ὠί ρ ὧὨὸ
   

 

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                       (83)        

        I                        Ὠί ρ ὧὨὸ
   

ὶ Ὠ— ίὭὲ—Ὠ‰ ;                        (84)     

                                                                                          ʗʜʨʦ 3                                                                         (85) 

 çʛʘʣʘʢʪʠʢʠ10è c ʙʘʟʦʚʳʤ ʨʘʜʠʫʩʦʤ r3 ~ 1017 ʩʤ 

ʚ ʠʥʪʝʨʚʘʣʝ [r4, r3] (ʨʠʩ. 3ʘ), ʩ ʩʠʛʥʘʪʫʨʦʡ (+ ï ï ï) 

        I                         Ὠί ρ ὧὨὸ
   

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                       (86)         

        H                        Ὠί ρ ὧὨὸ
  

 

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                       (87)           

        V                        Ὠί ρ ὧὨὸ
   

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                       (88)          

        Hǋ                       Ὠί ρ ὧὨὸ
   

ὶ Ὠ— ίὭὲ—Ὠ‰ ;                       (89)   

                                                                                          ʗʜʨʦ 4                                                                          (90) 

çʧʣʘʥʝʪʳ10è c ʙʘʟʦʚʳʤ ʨʘʜʠʫʩʦʤ r4 ~ 107 ʩʤ 

ʚ ʠʥʪʝʨʚʘʣʝ [r5, r4] (ʨʠʩ. 3ʘ), ʩ ʩʠʛʥʘʪʫʨʦʡ (+ ï ï ï) 

        Hǋ                       Ὠί ρ ὧὨὸ
   

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                       (91)         

       V                         Ὠί ρ ὧὨὸ
     

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                      (92)       

       H                         Ὠί ρ ὧὨὸ
   

 

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                       (93)        

        I                          Ὠί ρ ὧὨὸ
   

ὶ Ὠ— ίὭὲ—Ὠ‰ ;                       (94)  
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                                                                                           ʗʜʨʦ 5                                                                          (95) 

çʙʠʦʣʦʛʠʯʝʩʢʦʡ ʢʣʝʪʢʠ10è c ʙʘʟʦʚʳʤ ʨʘʜʠʫʩʦʤ r5 ~ 10ï3 ʩʤ 

ʚ ʠʥʪʝʨʚʘʣʝ [r6, r5] (ʨʠʩ. 3ʘ), ʩ ʩʠʛʥʘʪʫʨʦʡ (+ ï ï ï) 

       Hǋ                        Ὠί ρ ὧὨὸ
   

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                        (96)         

       V                         Ὠί ρ ὧὨὸ
     

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                       (97)       

       H                         Ὠί ρ ὧὨὸ
    

 

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                       (98)        

        I                          Ὠί ρ ὧὨὸ
     

ὶ Ὠ— ίὭὲ—Ὠ‰ ;                       (99)   

                                                                                          ʗʜʨʦ 6                                                                         (100) 

çɻ ʣʝʤʝʥʪʘʨʥʦʡ ʯʘʩʪʠʮʳ10è c ʙʘʟʦʚʳʤ ʨʘʜʠʫʩʦʤ r6 ~ 10ï13 ʩʤ 

ʚ ʠʥʪʝʨʚʘʣʝ [r7, r6] (ʨʠʩ. 3ʘ), ʩ ʩʠʛʥʘʪʫʨʦʡ (+ ï ï ï) 

        I                         Ὠί ρ ὧὨὸ
   

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                       (101)         

       H                        Ὠί ρ ὧὨὸ
   

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                       (102)           

       V                        Ὠί ρ ὧὨὸ
  

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                        (103)          

       Hǋ                       Ὠί ρ ὧὨὸ
   

ὶ Ὠ— ίὭὲ—Ὠ‰ ;                       (104)    

                                                                                          ʗʜʨʦ 7                                                                         (105) 

çʧʨʦʪʦ-ʢʚʘʨʢʘ10è ʩ ʙʘʟʦʚʳʤ ʨʘʜʠʫʩʦʤ r7 ~ 10ï24 ʩʤ  

ʚ ʠʥʪʝʨʚʘʣʝ [r8,r7] (ʨʠʩ. 3ʘ), ʩ ʩʠʛʥʘʪʫʨʦʡ (+ ï ï ï) 

        Hǋ                       Ὠί ρ ὧὨὸ
   

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                      (106)         

       V                         Ὠί ρ ὧὨὸ
     

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                     (107)       

       H                        Ὠί ρ ὧὨὸ
    

 

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                      (108)        

        I                         Ὠί ρ ὧὨὸ
     

ὶ Ὠ— ίὭὲ—Ὠ‰ ;                      (109)   

                                                                                          ʗʜʨʦ 8                                                                         (110)            

çʧʣʘʥʢʪʦʥʘ10è c ʙʘʟʦʚʳʤ ʨʘʜʠʫʩʦʤ r8 ~ 10ï34 ʩʤ 

ʚ ʠʥʪʝʨʚʘʣʝ [r9, r8] (ʨʠʩ. 3ʘ), ʩ ʩʠʛʥʘʪʫʨʦʡ (+ ï ï ï) 

         I                        Ὠί ρ ὧὨὸ
   

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                      (111)         

        H                       Ὠί ρ ὧὨὸ
  

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                       (112)           

        V                        Ὠί ρ ὧὨὸ
  

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                      (113)          

        Hǋ                       Ὠί ρ ὧὨὸ
   

ὶ Ὠ— ίὭὲ—Ὠ‰ ;                     (114)    

                                                                                        ʗʜʨʦ 9                                                                          (115)                   

çʧʨʦʪʦ-ʧʣʘʥʢʪʦʥʘ10è c ʙʘʟʦʚʳʤ ʨʘʜʠʫʩʦʤ r9 ~ 10ï45 ʩʤ 

ʚ ʠʥʪʝʨʚʘʣʝ [r10,r9] (ʨʠʩ. 3ʘ), ʩ ʩʠʛʥʘʪʫʨʦʡ (+ ï ï ï) 

        Hǋ                      Ὠί ρ ὧὨὸ
   

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                   (116)         

       V                        Ὠί ρ ὧὨὸ
     

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                  (117)       
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       H                        Ὠί ρ ὧὨὸ
    

 

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                  (118)        

        I                        Ὠί ρ ὧὨὸ
     

ὶ Ὠ— ίὭὲ—Ὠ‰ ;                  (119)   

                                                                                          ʗʜʨʦ 10                                                                      (120)                                                                    

çʠʥʩʪʘʥʪʦʥʘ10è ʩ ʙʘʟʦʚʳʤ ʨʘʜʠʫʩʦʤ r10  ~10ï55 ʩʤ 

ʚ ʠʥʪʝʨʚʘʣʝ [r1, r10] (ʨʠʩ. 3ʘ), ʩ ʩʠʛʥʘʪʫʨʦʡ (+ ï ï ï) 

        I                        Ὠί ρ ὧὨὸ ὶ Ὠ— ίὭὲ—Ὠ‰ ,                      (121)         

       H                        Ὠί ρ ὧὨὸ ὶ Ὠ— ίὭὲ—Ὠ‰ ,                      (122)           

       V                        Ὠί ρ ὧὨὸ ὶ Ὠ— ίὭὲ—Ὠ‰ ,                      (123)          

       Hǋ                       Ὠί ρ ὧὨὸ ὶ Ὠ— ίὭὲ—Ὠ‰ ;                      (124)    

                                                                                         ʐʝʣʴʪ 

ʟʘʤʢʥʫʪʦʡ ʩʬʝʨʠʯʝʩʢʦʡ çʤʝʛʘ-ɺʩʝʣʝʥʦʡ10è 

ʚ ʠʥʪʝʨʚʘʣʝ [0, ¤], ʩ ʩʠʛʥʘʪʫʨʦʡ (+ ï ï ï) 

       i                                           Ὠί ὧὨὸ Ὠὶ ὶ Ὠ— ίὭὲ—Ὠ‰ .                                      (125)     

 

 

 

3.2 ɺʳʚʝʨʥʫʪʘʷ ʥʘʠʟʥʘʥʢʫ 10-ʫʨʦʚʥʝʚʘʷ ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʘʥʪʠʮʝʧʴ ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʭ ʷʜʝʨ çʘʥʪʠʢʦʨʧʫʩʢʫʣè 

  

ʈʘʩʩʤʦʪʨʠʤ ʚʪʦʨʦʝ ʫʨʘʚʥʝʥʠʝ ʠʟ ʩʠʩʪʝʤʳ (61)  

 

Ὑ Ὣ ɤ πȢ                                                                                                                                                  (126) 

 

ʛʜʝ ɤ В ɤ .                                                                                                                                               (127) 

 

ʈʝʰʝʥʠʷ ʵʪʦʛʦ ʫʨʘʚʥʝʥʠʷ ʘʥʘʣʦʛʠʯʥʳ ʤʝʪʨʠʢʘʤ-ʨʝʰʝʥʠʷʤ (45) ï (48) ʫʨʘʚʥʝʥʠʷ (44) ʩ ʩʠʛʥʘʪʫʨʦʡ (ï + + +)  

 

I          Ὠί ρ ὧὨὸ  
   

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                                        (128)         

H        Ὠί ρ ὧὨὸ
    

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                                         (129)       

V        Ὠί ρ ὧὨὸ
    

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                                         (130)        

Hǋ       Ὠί ρ ὧὨὸ
    

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                                         (131)     

 i         Ὠί  ὧὨὸ Ὠὶ ὶὨ— ὶίὭὲ—Ὠ‰ȟ                                                                              (132) 

 

ʛʜʝ    ɤ В ,    ὶ В ὶȢ                                                                                                                    (133) 

 

ɿʜʝʩʴ ʧʘʨʘʤʝʪʨʳ ὶ(ὶȟὶȟὶȟȣȟὶ  ʪʘʢʞʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʙʘʟʦʚʳʤ ʨʘʜʠʫʩʘʤ ʷʜʝʨ çʢʦʨʧʫʩʢʫʣè ʠʟ ʠʝʨʘʨʭʠʯʝʩʢʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (59).    

 

ʇʦʜʩʪʘʚʠʤ ʨʷʜʳ (133) ʚ ʥʫʣʝʚʳʝ ʢʦʤʧʦʥʝʥʪ rὫ  (ʨʘʚʥʳʝ ʟʥʘʤʝʥʘʪʝʣʷʤ ʝʜʠʥʠʯʥʳʭ ʢʦʤʧʦʥʝʥʪ 1/Ὣ ) ʤʝʪʨʠʯʝ-
ʩʢʠʭ ʪʝʥʟʦʨʦʚ ʠʟ ʤʝʪʨʠʢ-ʨʝʰʝʥʠʡ (128) ï (133)  

 

Ὣ ρ ρ
Ễ

Ễ ὶ                                          (134) 

ρ ρ ρ ρ ρ ρ ρ   

ρ ρ ρ ρ Ƞ      
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Ὣ ρ ρ
Ễ

Ễ ὶ                                          (135) 

ρ ρ ρ ρ ρ ρ ρ   

ρ ρ ρ ρ Ƞ  

 

Ὣ ρ ρ
ὶρ ὶς Ễ ὶρπ

ὶ

ρ

ὶρ
ς

ρ

ὶς
ς Ễ

ρ

ὶρπ
ς ὶ

ς                                                      (136) 

ρ ρ ρ ρ ρ ρ ρ ρ

 ρ ρ ρ Ƞ  

 

Ὣ ρ ρ
Ễ

Ễ ὶ                                          (137) 

ρ ρ ρ ρ ρ ρ ρ   

ρ  ρ ρ ρ Ȣ  

 

ʇʦʜʩʪʘʚʠʤ ʢʦʤʧʦʥʝʥʪʳ ʤʝʪʨʠʯʝʩʢʠʭ ʪʝʥʟʦʨʦʚ (134) ï (137) ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʝʪʨʠʢʠ-ʨʝʰʝʥʠʷ (128) ï (133).  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʤ ʩʣʝʜʫʶʱʫʶ ʤʝʪʨʠʢʦ-ʜʠʥʘʤʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʘʥʪʠʮʝʧʠ ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʭ ʷʜʝʨ çʘʥʪʠʢʦʨ-

ʧʫʩʢʫʣè, ʥʘʜʝʪʳʭ ʜʨʫʛ ʥʘ ʜʨʫʛʘ ʧʦʜʦʙʥʦ ʤʘʪʨʝʰʢʘʤ (ʨʠʩ. 3ʙ), ʚʳʚʝʨʥʫʪʫʶ ʥʘ ʠʟʥʘʥʢʫ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʮʝʧʠ 

(75) ï (125). 

 

ʀʝʨʘʨʭʠʯʝʩʢʘʷ 10-ʫʨʦʚʥʝʚʘʷ ʮʝʧʴ ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʭ ʷʜʝʨ  

çʘʥʪʠʢʦʨʧʫʩʢʫʣè, ʥʘʜʝʪʳʭ ʜʨʫʛ ʥʘ ʜʨʫʛʘ ʧʦʜʦʙʥʦ ʤʘʪʨʝʰʢʘʤ 
      ʩ ʩʠʛʥʘʪʫʨʦʡ (ï + + +) (ʨʠʩ. 3ʙ) 

 

                                                                                         ʗʜʨʦ 10                                                                       (138)                                                                    

çʘʥʪʠʠʥʩʪʘʥʪʦʥʘ10è ʩ ʙʘʟʦʚʳʤ ʨʘʜʠʫʩʦʤ r10  ~10ï55 ʩʤ 

ʚ ʠʥʪʝʨʚʘʣʝ [r1, r10] (ʨʠʩ. 3ʙ), ʩ ʩʠʛʥʘʪʫʨʦʡ (ï + + +) 

        I                        Ὠί ρ ὧὨὸ ὶ Ὠ— ίὭὲ—Ὠ‰ ,                  (139)         

       H                        Ὠί ρ ὧὨὸ ὶ Ὠ— ίὭὲ—Ὠ‰ ,                 (140)           

       V                        Ὠί ρ ὧὨὸ ὶ Ὠ— ίὭὲ—Ὠ‰ ,                 (141)          

       Hǋ                       Ὠί ρ ὧὨὸ ὶ Ὠ— ίὭὲ—Ὠ‰ ;                 (142)    

                                                                                        ʗʜʨʦ 9                                                                         (143)                   

çʧʨʦʪʦ-ʘʥʪʠʧʣʘʥʢʪʦʥʘ10è c ʙʘʟʦʚʳʤ ʨʘʜʠʫʩʦʤ r9 ~ 10ï45 ʩʤ 

ʚ ʠʥʪʝʨʚʘʣʝ [r10,r9] (ʨʠʩ. 3ʙ), ʩ ʩʠʛʥʘʪʫʨʦʡ (ï + + +) 

       Hǋ                       Ὠί ρ ὧὨὸ
   

ὶ Ὠ— ίὭὲ—Ὠ‰ ,               (144)         

       V                        Ὠί ρ ὧὨὸ
     

ὶ Ὠ— ίὭὲ—Ὠ‰ ,              (145)       

       H                        Ὠί ρ ὧὨὸ
    

 

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                 (146)        

        I                        Ὠί ρ ὧὨὸ
     

ὶ Ὠ— ίὭὲ—Ὠ‰ ;              (147)   

                                                                                        ʗʜʨʦ 8                                                                         (148)            

çʘʥʪʠʧʣʘʥʢʪʦʥʘ10è c ʙʘʟʦʚʳʤ ʨʘʜʠʫʩʦʤ r8 ~ 10ï34 ʩʤ  

ʚ ʠʥʪʝʨʚʘʣʝ [r9, r8] (ʨʠʩ. 3ʙ), ʩ ʩʠʛʥʘʪʫʨʦʡ (ï + + +) 

         I                        Ὠί ρ ὧὨὸ
   

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                 (149)         
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        H                       Ὠί ρ ὧὨὸ
  

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                   (150)           

        V                        Ὠί ρ ὧὨὸ
  

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                   (151)          

        Hǋ                       Ὠί ρ ὧὨὸ
   

ὶ Ὠ— ίὭὲ—Ὠ‰ ;                 (152)    

                                                                                         ʗʜʨʦ 7                                                                        (153) 

çʧʨʦʪʦ-ʘʥʪʠʢʚʘʨʢʘ10è ʩ ʙʘʟʦʚʳʤ ʨʘʜʠʫʩʦʤ r7 ~ 10ï24 ʩʤ  

ʚ ʠʥʪʝʨʚʘʣʝ [r8,r7] (ʨʠʩ. 3ʙ), ʩ ʩʠʛʥʘʪʫʨʦʡ (ï + + +) 

        Hǋ                       Ὠί ρ ὧὨὸ
   

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                 (154)         

       V                         Ὠί ρ ὧὨὸ
     

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                (155)       

       H                        Ὠί ρ ὧὨὸ
    

 

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                 (156)        

        I                         Ὠί ρ ὧὨὸ
     

ὶ Ὠ— ίὭὲ—Ὠ‰ ;                 (157)  

                                                                                         ʗʜʨʦ 6                                                                         (158) 

çɻ ʣʝʤʝʥʪʘʨʥʦʡ ʘʥʪʠʯʘʩʪʠʮʳ10è c ʙʘʟʦʚʳʤ ʨʘʜʠʫʩʦʤ r6 ~ 10ï13 ʩʤ 

ʚ ʠʥʪʝʨʚʘʣʝ [r7,r6] (ʨʠʩ. 3ʙ), ʩ ʩʠʛʥʘʪʫʨʦʡ (ï + + +) 

        I                         Ὠί ρ ὧὨὸ
   

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                  (159)         

       H                        Ὠί ρ ὧὨὸ
   

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                  (160)           

       V                        Ὠί ρ ὧὨὸ
  

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                   (161)         

       Hǋ                       Ὠί ρ ὧὨὸ
   

ὶ Ὠ— ίὭὲ—Ὠ‰ ;                  (162)    

                                                                                          ʗʜʨʦ 5                                                                        (163) 

çʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʥʪʠʢʣʝʪʢʠ10è c ʙʘʟʦʚʳʤ ʨʘʜʠʫʩʦʤ r5 ~ 10ï3 ʩʤ 

ʚ ʠʥʪʝʨʚʘʣʝ [r6,r5] (ʨʠʩ. 3ʙ), ʩ ʩʠʛʥʘʪʫʨʦʡ (ï + + +) 

       Hǋ                        Ὠί ρ ὧὨὸ
   

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                  (164)         

       V                         Ὠί ρ ὧὨὸ
     

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                 (165)       

       H                         Ὠί ρ ὧὨὸ
    

 

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                 (166)        

        I                          Ὠί ρ ὧὨὸ
     

ὶ Ὠ— ίὭὲ—Ὠ‰ ;                (167)   

                                                                                          ʗʜʨʦ 4                                                                        (168) 

çʧʣʘʥʝʪʳ10è c ʙʘʟʦʚʳʤ ʨʘʜʠʫʩʦʤ r4 ~ 107 ʩʤ 

ʚ ʠʥʪʝʨʚʘʣʝ [r5,r4] (ʨʠʩ. 3ʙ), ʩ ʩʠʛʥʘʪʫʨʦʡ (ï + + +) 

        Hǋ                       Ὠί ρ ὧὨὸ
   

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                 (169)         

       V                         Ὠί ρ ὧὨὸ
     

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                (170)       

       H                         Ὠί ρ ὧὨὸ
   

 

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                 (171)        

        I                          Ὠί ρ ὧὨὸ
   

ὶ Ὠ— ίὭὲ—Ὠ‰ ;                 (172)  
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                                                                                         ʗʜʨʦ 3                                                                        (173) 

 çʘʥʪʠʛʘʣʘʢʪʠʢʠ10è c ʙʘʟʦʚʳʤ ʨʘʜʠʫʩʦʤ r3 ~ 1017 ʩʤ 

ʚ ʠʥʪʝʨʚʘʣʝ [r4,r3] (ʨʠʩ. 3ʙ), ʩ ʩʠʛʥʘʪʫʨʦʡ (ï + + +) 

        I                         Ὠί ρ ὧὨὸ
   

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                 (174)         

        H                        Ὠί ρ ὧὨὸ
  

 

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                 (175)           

        V                        Ὠί ρ ὧὨὸ
   

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                 (176)          

        Hǋ                       Ὠί ρ ὧὨὸ
   

ὶ Ὠ— ίὭὲ—Ὠ‰ ;                 (177)   

                                                                                         ʗʜʨʦ 2                                                                        (178) 

çʥʘʙʣʶʜʘʝʤʦʡ ɸʥʪʠʚʩʝʣʝʥʥʦʡ10è c ʙʘʟʦʚʳʤ ʨʘʜʠʫʩʦʤ r2 ~ 1029 ʩʤ 

ʚ ʠʥʪʝʨʚʘʣʝ [r3,r2] (ʨʠʩ. 3ʙ), ʩ ʩʠʛʥʘʪʫʨʦʡ (ï + + +) 

        Hǋ                       Ὠί ρ ὧὨὸ
   

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                 (179)         

        V                       Ὠί ρ ὧὨὸ
       

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                (180) 

       H                        Ὠί ρ ὧὨὸ
   

 

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                  (181)        

        I                        Ὠί ρ ὧὨὸ
   

ὶ Ὠ— ίὭὲ—Ὠ‰ ;                   (182)     

                                                                                         ʗʜʨʦ 1                                                                         (183) 

   çʤʝʛʘ-ɸʥʪʠʚʩʝʣʝʥʥʦʡ10è c ʙʘʟʦʚʳʤ ʨʘʜʠʫʩʦʤ r1 ~ 1039 ʩʤ 

ʠʥʪʝʨʚʘʣʝ [r2,r1] (ʨʠʩ. 3ʙ), ʩ ʩʠʛʥʘʪʫʨʦʡ (ï + + +) 

         I                         Ὠί ρ ὧὨὸ
   

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                 (184) 

        H                        Ὠί ρ ὧὨὸ
   

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                 (185)              

        V                        Ὠί ρ ὧὨὸ
   

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                 (186)                           

        Hǋ                        Ὠί ρ ὧὨὸ
    

ὶ Ὠ— ίὭὲ—Ὠ‰ ;                 (187) 

                                                                                        ʐʝʣʴʪ 

ʟʘʤʢʥʫʪʦʡ ʩʬʝʨʠʯʝʩʢʦʡ çʤʝʛʘ-ɸʥʪʠʚʩʝʣʝʥʦʡ10è 

ʚ ʠʥʪʝʨʚʘʣʝ [0,¤], ʩ ʩʠʛʥʘʪʫʨʦʡ (ï + + +) 

        i                                          Ὠί ὧὨὸ Ὠὶ ὶ Ὠ— ίὭὲ—Ὠ‰ .                                  (188)     

 

 

 

4 ɼʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʮʝʧʝʡ ʷʜʝʨ çʢʦʨʧʫʩʢʫʣè ʚ ʨʘʤʢʘʭ  

   ʀʝʨʘʨʭʠʯʝʩʢʦʡ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ 

 

ʇʝʨʝʯʠʩʣʠʤ ʦʩʥʦʚʥʳʝ ʜʦʩʪʦʠʥʩʪʚʘ ʧʨʝʜʣʘʛʘʝʤʦʡ ʀʝʨʘʨʭʠʯʝʩʢʦʡ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ (ʀʂʄ): 

 

1) ʗʜʨʦ ʢʘʞʜʦʡ çʢʦʨʧʫʩʢʫʣʳè ʠʣʠ çʘʥʪʠʢʦʨʧʫʩʢʫʣʳè (ʪ.ʝ. ʚʳʧʫʢʣʦʛʦ ʠʣʠ ʚʦʛʥʫʪʦʛʦ ʩʪʘʙʠʣʴʥʦʛʦ ʩʬʝʨʠʯʝʩʢʦʛʦ 

ʚʘʢʫʫʤʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ) ʠʟ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʮʝʧʝʡ (75) ï (124) ʠ (139) ï (187) ʦʧʠʩʳʚʘʝʪʩʷ 5-ʶ ʤʝʪʨʠʢʘʤʠ-ʨʝ-

ʰʝʥʠʷʤʠ ʪʠʧʘ (38) ï (42) ʠʣʠ (45) ï (49) ʚʪʦʨʦʛʦ ʚʘʢʫʫʤʥʦʛʦ ʫʨʘʚʥʝʥʠʷ (37) ʠʣʠ (44) Ὑ Ὣ ɤ π. ʕʪʦ ʦʟʥʘ-
ʯʘʝʪ, ʯʪʦ ʢʘʞʜʦʝ ʠʭ ʵʪʠʭ ʷʜʝʨ ʤʦʞʥʦ ʠʩʩʣʝʜʦʚʘʪʴ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ. 

 

2) ʄʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʀʂʄ ʜʦʧʫʩʢʘʝʪ ʨʘʟʣʠʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʭ ʷʜʝʨ (ʷʯʝʝʢ) ʚ ʦʜʥʦʡ 

ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʮʝʧʠ ʦʪ 4-ʭ ʜʦ ʙʝʩʢʦʥʝʯʥʦʩʪʠ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʝʩʣʠ ʚʤʝʩʪʦ ʨʷʜʦʚ (69) ʚ ʤʝʪʨʠʢʠ-ʨʝʰʝʥʠʷ (64) ï 

(68) ʧʦʜʩʪʘʚʠʪʴ, ʥʘʧʨʠʤʝʨ ʨʷʜʳ  
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ɤ В ,    ὶ В ὶȠ                                                                                                                          (189) 

ɤ В ,    ὶ В ὶȠ                                                                                                                           

ɤ В ,    ὶ В ὶȠ                                                                                                                          

ɤ В ,    ὶ В ὶȢ                                                                                                                           

 

ʪʦ, ʚʳʧʦʣʥʷʷ ʜʝʡʩʪʚʠʷ ʘʥʘʣʦʛʠʯʥʳʝ (71) ï (74), ʧʦʣʫʯʠʤ ʠʝʨʘʨʭʠʯʝʩʢʠʝ ʮʝʧʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩ ʯʝʪʳʨʴʤʷ, ʚʦʩʴ-

ʤʴ,ʁ ʜʚʘʜʮʘʪʴʶ ʜʚʫʤʷ ʠ ʙʝʩʢʦʥʝʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʷʜʝʨ, ʚʣʦʞʝʥʥʳʭ ʜʨʫʛ ʚ ʜʨʫʛʘ.  

 

ɺ ʨʘʤʢʘʭ ʀʂʄ  ʥʘ ʚʩʝ ʵʪʠ ʠʝʨʘʨʭʠʯʝʩʢʠʝ ʮʝʧʠ ʥʘʢʣʘʜʳʚʘʝʪʩʷ ʦʜʥʦ ʫʩʣʦʚʠʝ, ʯʪʦ ʚʩʝ ʵʪʠ ʮʝʧʠ ʥʝ ʟʘʚʠʩʠʤʦ ʦʪ 

ʢʦʣʠʯʝʩʪʚʘ ʷʜʝʨ, ʚʭʦʜʷʱʠʭ ʚ ʥʠʭ, ʥʘʯʠʥʘʶʪʩʷ ʩ ʦʜʥʦʛʦ ʦʙʱʝʛʦ ʩʘʤʦʛʦ ʙʦʣʴʰʦʛʦ  ʷʜʨʘ (ʥʘʧʨʠʤʝʨ, ʩ ʛʨʘʥʠʮʳ 

ʟʘʤʢʥʫʪʦʡ ʤʝʛʘ-ɺʩʝʣʝʥʥʦʡ ʩ ʨʘʜʠʫʩʦʤ r1 ~ 1039 ʩʤ) ʠ ʟʘʢʘʯʠʚʘʶʪʩʷ ʥʘ ʦʜʥʦʤ ʩʘʤʦʤ ʤʘʣʝʥʴʢʦʤ ʷʜʨʝ (ʥʘʧʨʠʤʝʨ, 

ʥʘ ʷʜʨʝ çʠʥʩʪʘʥʪʦʥʘè ʩ ʨʘʜʠʫʩʦʤ ʧʦʨʷʜʢʘ r10  ~10ï55 ʩʤ).  

 

            
                                     ʘ)                                                             ʙ)                                                               ʚ) 

ʈʠʩ. 4: ʇʦʧʳʪʢʠ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʪʴ (ʩ ʧʦʤʦʱʴʶ ʬʨʘʢʪʘʣʘ çʂʨʫʛʠ ɸʧʦʣʣʦʥʘè) ʤʥʦʞʝʩʪʚʦ ʠʝʨʘʨʭʠʯʝʩʢʠʭ  

ʮʝʧʝʡ ʷʜʝʨ, ʚʣʦʞʝʥʥʳʭ ʜʨʫʛ ʚ ʜʨʫʛʘ, ʢʦʪʦʨʳʝ ʥʘʯʠʥʘʶʪʩʷ ʩ ʦʜʥʦʛʦ ʩʘʤʦʛʦ ʙʦʣʴʰʦʛʦ ʷʜʨʘ (ʥʘʧʨʠʤʝʨ, ʩ ʷʜʨʘ 

 ʤʝʛʘ-ɺʩʝʣʝʥʥʦʡ), ʠ ʟʘʢʘʯʠʚʘʶʱʠʭʩʷ ʥʘ ʦʜʥʦʤ ʩʘʤʦʤ ʤʘʣʝʥʴʢʦʤ ʷʜʨʝ (ʥʘʧʨʠʤʝʨ, ʥʘ ʷʜʨʝ çʠʥʩʪʘʥʪʦʥʘè).  

 

 

ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʳ ʥʝ ʟʥʘʝʤ ʩʢʦʣʴʢʦ ʷʜʝʨ (ʷʯʝʝʢ) ʚ ʦʜʥʦʡ ʥʘʠʙʦʣʴʰʝʡ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʮʝʧʠ, ʥʦ 

ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʨʝʜʣʘʛʘʝʤʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʵʪʦ ʯʠʩʣʦ ʚʩʝʛʜʘ ʤʦʞʝʪ ʙʳʪʴ ʩʢʦʨ-

ʨʝʢʪʠʨʦʚʘʥʦ ʧʦ ʤʝʨʝ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʫʪʦʯʥʝʥʠʡ.    

 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʠʤʝʝʪʩʷ ʦʜʥʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, ʢʦʪʦʨʦʝ ʚʚʦʜʠʪ ʦʛʨʘʥʠʯʝʥʠʝ ʥʘ ʠʝʨʘʨʭʠʯʝʩʢʠʝ ʮʝʧʠ ʷʜʝʨ. ʇʦʢʘʞʝʤ 

ʵʪʦ ʥʘ ʧʨʠʤʝʨʝ. ʇʫʩʪʴ ʚ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʮʝʧʠ ʠʤʝʝʪʩʷ ʪʦʣʴʢʦ ʪʨʠ ʷʜʨʘ ʩ ʨʘʜʠʫʩʘʤʠ  ὶḻ ὶḻὶ, ʚʣʦʞʝʥʥʳʭ 
ʜʨʫʛ ʚ ʜʨʫʛʘ. ʊʦʛʜʘ ʢʦʤʧʦʥʝʥʪʳ ʤʝʪʨʠʯʝʩʢʦʛʦ ʪʝʥʟʦʨʘ ʧʦʜʦʙʥʦ (71) ʧʨʠʤʫʪ ʩʦʢʨʘʱʸʥʥʳʡ ʚʠʜ 

 

Ὣ ρ
  

 ὶȢ                                                                                             (190) 

 

ɽʩʣʠ ʚʳʨʘʞʝʥʠʝ (190) ʨʘʟʣʦʞʠʪʴ ʥʘ ʪʨʠ çʢʦʨʧʫʩʢʫʣʳè ʧʦʜʦʙʥʦ (71)  

 

Ὣ ρ
  

 ὶ ρ ρ ρ ρ ȟ       (191) 

 

ʪʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʠ ʦʪʢʨʳʚʘʥʠʠ ʩʢʦʙʦʢ ʣʠʰʥʷʷ ʝʜʠʥʠʮʘ {1} ʥʝ ʩʦʢʨʘʱʘʝʪʩʷ, ʧʦʵʪʦʤʫ ʪʘʢʦʝ ʨʘʟʣʦʞʝʥʠʝ ʥʘ ʪʨʠ 

çʢʦʨʧʫʩʢʫʣʳè ʟʘʧʨʝʱʝʥʦ.  

 

ɸʥʘʣʦʛʠʯʥʘʷ ʩʠʪʫʘʮʠʷ ʙʫʜʝʪ ʩʢʣʘʜʳʚʘʪʴʩʷ ʧʨʠ ʣʶʙʦʤ ʜʨʫʛʦʤ ʥʝʯʝʪʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʭ ʷʜʝʨ ʚ 

ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʮʝʧʠ, ʪ.ʝ. ʚ ʵʪʠʭ ʩʣʫʯʘʷʭ ʚʩʝʛʜʘ ʙʫʜʝʪ ʚʦʟʥʠʢʘʪʴ ʥʝ ʩʢʦʤʧʝʥʩʠʨʦʚʘʥʥʘʷ ʝʜʠʥʠʮʘ {1}.  

                                                                                                                                                                             (191ʘ) 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʳ ʧʨʠʭʦʜʠʤ ʢ ʚʘʞʥʦʤʫ ʚʳʚʦʜʫ: ï çɺ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʮʝʧʠ ʤʦʞʝʪ ʙʳʪʴ ʪʦʣʴʢʦ ʯʝʪʥʦʝ ʢʦʣʠ-

ʯʝʩʪʚʦ ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʭ ʷʜʝʨ çʢʦʨʧʫʩʢʫʣè, ʚʣʦʞʝʥʥʳʭ ʜʨʫʛ ʚ ʜʨʫʛʘè. 

                                                                                                                                                                            (191ʙ) 

ɼʚʘ ʷʜʨʘ, ʚʣʦʞʝʥʥʳʭ ʜʨʫʛ ʚ ʜʨʫʛʘ, ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʚ Ä3.2 ʚ [7], ʥʦ ʵʪʦ ʥʝ ʧʨʠʚʝʣʦ ʢ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʨʝʟʫʣʴ-

ʪʘʪʘʤ. ʇʦʵʪʦʤʫ ʤʦʞʥʦ ʚʳʩʢʘʟʘʪʴ ʚʪʦʨʦʝ ʦʛʨʘʥʠʯʝʥʠʝ: ï çɺ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʮʝʧʠ ʤʦʞʝʪ ʙʳʪʴ ʪʦʣʴʢʦ ʥʝ ʤʝʥʝʝ 

4-ʭ ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʭ ʷʜʝʨè.    
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3) ʀʝʨʘʨʭʠʯʝʩʢʘʷ ʢʦʩʤʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ (ʀʂʄ) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʷʜʨʘ çʢʦʨʧʫʩʢʫʣè ʣʶʙʦʛʦ ʤʘʩʰʪʘʙʘ ʥʝ ʷʚ-

ʣʷʶʪʩʷ ʥʝʟʘʚʠʩʠʤʳʤʠ ʯʘʩʪʠʮʘʤʠ, ʘ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʦʛʨʦʤʥʦʡ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ (ʷʯʝʠʩʪʦʡ) ʩʠʩʪʝʤʳ ï ʤʝʛʘ-ɺʩʝ-

ʣʝʥʥʦʡ. ʅʘʧʨʠʤʝʨ, çʢʦʨʧʫʩʢʫʣʘè, ʢʦʪʦʨʫ  ʁʤʳ ʥʘʟʳʚʘʝʤ ʩʚʦʙʦʜʥʳʡ çʵʣʝʢʪʨʦʥè ʠʤʝʝʪ ʷʜʨʦ ʩ ʙʘʟʦʚʳʤ ʨʘʜʠʫʩʦʤ 

r6 ~ 10ï13 ʩʤ ʠ ʚʥʝʰʥʶʶ ʦʙʦʣʦʯʢʫ (ʩʤʦʪʨʠʪʝ ʨʠʩ. 6), ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʫʶʩʷ ʜʦ ʢʨʘʝʚ ɺʩʝʣʝʥʥʦʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ 

çʵʣʝʢʪʨʦʥè ʟʘʥʠʤʘʝʪ ʚʩʶ ɺʩʝʣʝʥʥʫʶ. ʕʪʦ ʫʪʚʝʨʞʜʝʥʠʝ ʚ ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʧʦʩʪʫʣʘʪʦʤ ʢʚʘʥʪʦ-

ʚʦʡ ʤʝʭʘʥʠʢʠ (ʚ ʢʦʧʝʥʛʘʛʝʥʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ), ʯʪʦ ʩʚʦʙʦʜʥʳʡ ʵʣʝʢʪʨʦʥ ʤʦʞʝʪ ʥʘʭʦʜʠʪʩʷ ʧʦʚʩʶʜʫ ʚʦ ɺʩʝ-

ʣʝʥʥʦʡ, ʥʦ ʩ ʨʘʟʣʠʯʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ.     

 

4) ʅʝʠʟʚʝʩʪʥʦ ʢʘʢʦʝ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʭ ʷʜʝʨ çʢʦʨʧʫʩʢʫʣè ʠʤʝʝʪʩʷ ʚ ʦʜʥʦʡ ʥʘʠʙʦʣʴ-

ʰʝʡ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʮʝʧʠ, ʥʦ ʰʝʩʪʴ ʫʨʦʚʥʝʡ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (59) ʩ ʨʘʜʠʫʩʘʤʠ ʷʜʝʨ:  

r2 ~ 1028 ʩʤ ï ʨʘʜʠʫʩ, ʩʦʠʟʤʝʨʠʤʳʡ ʩ ʨʘʜʠʫʩʦʤ ʥʘʙʣʶʜʘʝʤʦʡ ɺʩʝʣʝʥʥʦʡ; 

r3 ~ 1017 ʩʤ ï ʨʘʜʠʫʩ, ʩʦʠʟʤʝʨʠʤʳʡ ʩ ʨʘʜʠʫʩʦʤ ʷʜʨʘ ʛʘʣʘʢʪʠʢʠ;  

r4 ~ 107 ʩʤ ï ʨʘʜʠʫʩ, ʩʦʠʟʤʝʨʠʤʳʡ ʩ ʨʘʜʠʫʩʦʤ ʷʜʨʘ ʧʣʘʥʝʪʳ ʠʣʠ ʟʚʝʟʜʳ; 

r5 ~ 10ï3 ʩʤ ï ʨʘʜʠʫʩ, ʩʦʠʟʤʝʨʠʤʳʡ ʩ ʨʘʜʠʫʩʦʤ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʢʣʝʪʢʠ; 

r6 ~ 10ï13 ʩʤ ï ʨʘʜʠʫʩ, ʩʦʠʟʤʝʨʠʤʳʡ ʩ ʨʘʜʠʫʩʦʤ ʷʜʨʘ ʵʣʝʤʝʥʪʘʨʥʦʡ ʯʘʩʪʠʮʳ; 

r7 ~ 10ï24 ʩʤ ï ʨʘʜʠʫʩ, ʩʦʠʟʤʝʨʠʤʳʡ ʩ ʨʘʜʠʫʩʦʤ ʷʜʨʘ ʧʨʦʪʦ-ʢʚʘʨʢʘ 

ʧʦʜʜʘʶʪʩʷ ʫʛʣʫʙʣʝʥʥʦʤʫ ʤʝʪʨʠʢʦ-ʜʠʥʘʤʠʯʝʩʢʦʤʫ ʦʧʠʩʘʥʠʶ ʥʘ ʦʩʥʦʚʘʥʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ɻʝʦʤʝʪ-

ʨʠʟʠʨʦʚʘʥʥʦʡ ʬʠʟʠʢʠ ʚʘʢʫʫʤʘ ʥʘ ʦʩʥʦʚʝ ɸʣʛʝʙʨʳ ʩʠʛʥʘʪʫʨ (ʩʤʦʪʨʠʪʝ [3,4,5,6,7,8,9,10,11,12,13]).   

 

ʆʪʤʝʪʠʤ ʪʘʢ ʞʝ ʦʩʥʦʚʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʀʂʄ: 

 

1) ʈʠʤʘʥʦʚʘ ʛʝʦʤʝʪʨʠʷ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚʘʢʫʫʤʥʦʝ ʫʨʘʚʥʝʥʠʝ ʕʡʥʰʪʝʡʥʘ ʩ ʙʝʩʢʦʥʝʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ                        

ɤ -ʯʣʝʥʦʚ ʥʝ ʩʦʜʝʨʞʠʪ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʭ ̫ ʜʝʨ çʢʦʨʧʫʩʢʫʣè ʠ çʘʥʪʠʢʦʨ-

ʧʫʩʢʫʣè ʚ ʦʜʥʦʡ ʥʘʠʙʦʣʴʰʝʡ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʮʝʧʠ. ʄʘʪʝʤʘʪʠʢʘ ʟʘʧʨʝʱʘʝʪ ʪʦʣʴʢʦ ʥʝʯʝʪʥʦʝ ʯʠʩʣʦ ʷʯʝʝʢ ʚ ʣʶʙʦʡ 

ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʮʝʧʠ. ʇʦʵʪʦʤʫ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʚʝʨʰʠʪʴ ʜʘʥʥʫʶ ʪʝʦʨʠʶ ʥʝʚʦʟʤʦʞʥʦ.  

 

2) ɽʩʣʠ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʭ ʷʜʝʨ çʢʦʨʧʫʩʢʫʣè (ʚʳʧʫʢʣʦʩʪʝʡ) ʠ çʘʥʪʠʢʦʨʧʫʩʢʫʣè (ʚʦʛʥʫʪʦʩʪʝʡ) ʚ ʣʶ-

ʙʦʡ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʮʝʧʠ ʢʦʥʝʯʥʦ, ʪʦ ʤʳ ʩʪʘʣʢʠʚʘʝʤʩʷ ʩ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦʤ, ʢʦʪʦʨʦʝ ʥʝ ʧʦʜʜʘʝʪʩʷ ʦʙʳʜʝʥʥʦʤʫ 

ʣʦʛʠʯʥʦʤʫ ʦʩʤʳʩʣʝʥʠʶ. ɼʣʷ ʧʨʠʤʝʨʘ ʨʘʩʩʤʦʪʨʠʤ ʚʳʨʘʞʝʥʠʝ (71) 

 

Ὣ ρȾὫ ρ
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ʉʦʛʣʘʩʥʦ ʠʝʨʘʨʭʠʠ ʨʘʜʠʫʩʦʚ (59), ʚʠʜʠʤ, ʯʪʦ ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʵʪʦʛʦ ʚʳʨʘʞʝʥʠʷ ʚ ʧʝʨʚʦʡ ʩʢʦʙʢʝ ʚ ʯʠʩʣʠʪʝʣʝ ʧʝʨ-

ʚʦʛʦ ʩʣʘʛʘʝʤʦʛʦ ʫʢʘʟʘʥ ʨʘʜʠʫʩ ʩʘʤʦʛʦ ʤʘʣʝʥʴʢʦʛʦ ʷʜʨʘ çʠʥʩʪʘʥʪʦʥʘè r10  ~10ï55 ʩʤ, ʢʦʪʦʨʦʝ ʥʘʭʦʜʠʪʩʷ ʚʥʫʪʨʠ 

ʷʜʨʘ çʧʨʦʪʦ-ʧʣʘʥʢʪʦʥʘè ʩ ʨʘʜʠʫʩʦʤ r9 ~ 10ï45 ʩʤ, ʫʢʘʟʘʥʥʦʤ ʚ ʟʥʘʤʝʥʘʪʝʣʝ ʚʪʦʨʦʛʦ ʩʣʘʛʘʝʤʦʛʦ (ʩʤʦʪʨʠʪʝ Ä3 ʚ 

[7]); ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚʦ ʚʪʦʨʦʡ ʩʢʦʙʢʝ ʷʜʨʦ çʧʨʦʪʦ-ʧʣʘʥʢʪʦʥʘè ʥʘʭʦʜʠʪʩʷ ʚʥʫʪʨʠ ʩʣʝʜʫʶʱʝʛʦ ʷʜʨʘ çʧʣʘʥʢʪʦʥʘè 

ʩ ʨʘʜʠʫʩʦʤ r8 ~ 10ï34 ʩʤ, ʠ ʪ.ʜ. ʚʦ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʩʢʦʙʢʘʭ ʤʝʥʴʰʝʝ ʷʜʨʦ ʥʘʭʦʜʠʪʩʷ ʚʥʫʪʨʠ ʙʦʣʴʰʝʛʦ ʷʜʨʘ, ʢʨʦʤʝ 

ʧʦʩʣʝʜʥʝʡ ʩʢʦʙʢʠ, ʛʜʝ ʩʘʤʦʝ ʙʦʣʴʰʦʝ ʷʜʨʦ ʤʝʛʘ-ɺʩʝʣʝʥʥʦʡ ʩ ʨʘʜʠʫʩʦʤ r1 ~ 1039 ʩʤ ʥʘʭʦʜʠʪʩʷ ʚʥʫʪʨʠ ʩʘʤʦʛʦ 

ʤʘʣʝʥʴʢʦʛʦ ʷʜʨʘ çʠʥʩʪʘʥʪʦʥʘè. ʊʦʞʝ ʩʘʤʦʝ ʠʤʝʝʪ ʤʝʩʪʦ ʚʦ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʚʳʨʘʞʝʥʠʷʭ (72) ï (44) ʠ (134) ï 

(137). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʣʫʯʘʝ ʦʛʨʘʥʠʯʝʥʥʦʡ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʮʝʧʠ ʷʜʝʨ çʢʦʨʧʫʩʢʫʣè, ʤʳ ʩʪʘʣʢʠʚʘʝʤʩʷ ʩ ʧʨʦ-

ʙʣʝʤʦʡ ʪʦʛʦ, ʯʪʦ ʩʘʤʦʝ ʙʦʣʴʰʦʝ ʷʜʨʦ ʤʝʛʘ-ɺʩʝʣʝʥʥʦʡ ʥʘʭʦʜʠʪʩʷ ʚʥʫʪʨʠ ʩʘʤʦʛʦ ʤʘʣʝʥʴʢʦʛʦ ʷʜʨʘ çʠʥʩʪʘʥʪʦʥʘè. 

ɺ ʥʝʢʦʪʦʨʦʤ ʩʤʳʩʣʝ ʪʦʧʦʣʦʛʠʯʝʩʢʠ ʵʪʘ ʧʨʦʙʣʝʤʘ ʥʘʧʦʤʠʥʘʝʪ ʟʘʤʢʥʫʪʫʶ ʜʚʫʤʝʨʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ çʙʫʪʳʣʢʠ 

ʂʣʝʡʥʘè (ʨʠʩ. 5), ʥʦ ʦʩʦʟʥʘʪʴ ʪʘʢʦʝ ʚʳʚʦʨʘʯʠʚʘʥʠʝ 4-ʤʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʝʣʝʛʢʦ.    

 

 

 

 

 

 

 

 

 

 

 
ʈʠʩ. 5: ɹʫʪʳʣʢʘ ʠ ʘʥʪʠʙʫʪʳʣʢʘ ʂʣʝʡʥʘ 

 

ɺʦʟʤʦʞʥʦ ʨʝʰʝʥʠʝ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ, ʥʘʧʨʠʤʝʨ, ʚʳʨʘʞʝʥʠʝ ʪʠʧʘ (71) ʤʦʞʝʪ ʙʳʪʴ ʪʘʢ ʞʝ 

ʟʘʧʠʩʘʥʦ ʚ ʦʙʨʘʪʥʦʤ ʧʦʨʷʜʢʝ  
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Ὣ ρȾὫ ρ
ὶρ ὶς Ễ ὶρπ

ὶ

ρ

ὶρ
ς

ρ

ὶς
ς Ễ

ρ

ὶρπ
ς ὶ

ς                                                                                        (192) 

ρ ρ ρ ρ ρ ρ ρ ρ   

 ρ ρ ρ Ȣ                                          

 

ɺʳʨʘʞʝʥʠʝ (192) ʠ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʚʳʨʘʞʝʥʠʷ (72) ï (44) ʠ (134) ï (137), ʟʘʧʠʩʘʥʥʳʝ ʚ ʦʙʨʘʪʥʦʤ ʧʦʨʷʜʢʝ, ʪʨʝ-

ʙʫʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʨʘʩʩʤʦʪʨʝʥʠʷ. ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʙʣʝʤʘ çɹʦʣʴʰʦʛʦ ʚ 

ʤʘʣʦʤè ʦʩʪʘʝʪʩʷ ʥʝ ʨʝʝhʥʦʡ.   

 

5 ʇʠʢʦʩʢʦʧʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʦʨʛʘʥʠʟʘʮʠʠ çʢʦʨʧʫʩʢʫʣè ʠ çʘʥʪʠʢʦʨʧʫʩʢʫʣè 

 

ʅʘʯʥʝʤ ʨʘʩʩʤʦʪʨʝʥʠʝ ʤʝʪʨʠʢʦ-ʜʠʥʘʤʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ çʢʦʨʧʫʩʢʫʣè ʠ çʘʥʪʠʢʦʨʧʫʩʢʫʣè ʩ ʫʨʦʚʥʷ ʵʣʝʤʝʥʪʘʨʥʳʭ 

çʯʘʩʪʠʮè, ʪʘʢ ʢʘʢ ʦʥʠ ʙʦʣʝʝ ʚʩʝʛʦ ʠʟʫʯʝʥʳ. ʊʦ ʝʩʪʴ, ʚʥʘʯʘʣʝ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʪʘʙʠʣʴʥʳʝ ʩʬʝʨʠʯʝʩʢʠʝ 

ʚʘʢʫʫʤʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʩ ʭʘʨʘʢʪʝʨʥʳʤʠ ʨʘʜʠʫʩʘʤʠ ʷʜʝʨ ʧʦʨʷʜʢʘ r6  ~ 10ï13 ï 10ï11 ʩʤ (ʪ.ʝ. ʧʠʢʦʩʢʦʧʠʯʝʩʢʦʛʦ 

ʨʘʟʤʝʨʘ). 

 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʚʩʝ, ʯʪʦ ʠʟʣʘʛʘʝʪʩʷ ʚ ʵʪʦʤ ʨʘʟʜʝʣʝ ʢʘʩʘʪʝʣʴʥʦ ʧʠʢʦʩʢʦʧʠʯʝʩʢʠʭ çʢʦʨʧʫʩʢʫʣè ʠ çʘʥʪʠʢʦʨʧʫʩʢʫʣè 

(ʵʣʝʤʝʥʪʘʨʥʳʭ çʯʘʩʪʠʮè), ʧʨʠʤʝʥʠʤʦ ʪʘʢʞʝ ʠ ʜʣʷ ʤʝʪʨʠʢʦ-ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʩʪʘʙʠʣʴʥʳʭ ʚʘʢʫʫʤʥʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ (çʢʦʨʧʫʩʢʫʣè ʠ çʘʥʪʠʢʦʨʧʫʩʢʫʣè) ʣʶʙʦʛʦ ʜʨʫʛʦʛʦ ʤʘʩʰʪʘʙʘ: çʧʨʦʪʦ-ʢʚʘʨʢʦʚè, ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

çʢʣʝʪʦʢè, ʛʦʣʳʭ çʧʣʘʥʝʪè ʠ çʟʚʝʟʜè (ʩʤʦʪʨʠʪʝ [12,13]), ʛʦʣʳʭ çʛʘʣʘʢʪʠʢè ʠ ʪ.ʜ. (ʩʤʦʪʨʠʪʝ [14]).      

 

5.1 çʕʣʝʢʪʨʦʥè  

 

ɺ ʚʳʨʘʞʝʥʠʠ (71)  

 

Ὣ ρȾὫ ρ
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ρ
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ρ
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ς.                                                                                          (71Ë) 

 

ʚr ʜʝʣʠʤ ʩʣʘʛʘʝʤʳʝ ʩʦʜʝʨʞʘʱʠʝ r6 ~ 10ï13 ʩʤ ï ʙʘʟʦʚʳʡ ʨʘʜʠʫʩ ʠʟ ʠʝʨʘʨʭʠʠ ʨʘʜʠʫʩʦʚ (59), ʩʦʠʟʤʝʨʠʤʳʡ ʩ ʨʘ-

ʜʠʫʩʦʤ ʷʜʨʘ ʵʣʝʤʝʥʪʘʨʥʦʡ çʯʘʩʪʠʮʳè  
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ςȢ   (193) 

 
ɿʜʝʩʴ ʤʳ ʫʯʣʠ, ʯʪʦ ʚ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʮʝʧʠ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 4-ʭ ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʭ ʷʜʝʨ (ʩʤʦʪʨʠʪʝ ʫʪʚʝʨʞʜʝʥʠʷ 

(191ʘ,ʙ)).  

 

ɺʚʝʜʝʤ ʦʙʦʟʥʘʯʝʥʠʷ (ʩ ʫʯʝʪʦʤ ʠʝʨʘʨʭʠʠ ʨʘʜʠʫʩʦʚ (59)) 

 

ὶ ὶ ὶ ὶ ὶ ὶ ὶȟ        ὶ ὶ ὶ ὶ ὶȟ                                                                                              (194)                                                                                                                                   

      

ḳ
         

 ȟ                                           (195) 

 

ḳ
    

Ȣ                                                                                                          (196) 

 

ʇʦʜʩʪʘʚʠʤ ʦʙʦʟʥʘʯʝʥʠʷ (194) ï (196) ʚ ʚʳʨʘʞʝʥʠ ̫(71) ï (73), ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʤ   

                                                                                                                                                                             (197)  

Ὣ ρ  ὶ ρ ρ ρ ρ ρ ȟ  

 

Ὣ ρ  ὶ ρ ρ ρ ρ ρ ȟ     

 

Ὣ
̒

̒ ρ  ὶ ρ ρ ρ ρ ρ ȟ     

 

Ὣ ρ  ὶ ρ ρ ρ ρ ρ Ȣ     

 

ʊʘʢ ʞʝ ʧʝʨʝʧʠʰʝʤ ʚʳʨʘʞʝʥʠʷ (134) ï (137) ʩ ʫʯʝʪʦʤ ʦʙʦʟʥʘʯʝʥʠʡ (194) ï (196) 
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                                                                                                                                                                              (198)  
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ɺ ʤʝʪʨʠʢʘʭ (197) ʦʩʪʘʚʠʤ ʚ ʨʘʤʢʘʭ ʨʘʩʩʤʦʪʨʝʥʠʷ ʪʦʣʴʢʦ ʪʝ ʩʢʦʙʢʠ, ʚ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʠʪʩʷ ʙʘʟʦʚʳʡ ʨʘʜʠʫʩ                       

r6 ~ 10ï13 ʩʤ. ʇʨʠ ʵʪʦʤ ʧʦʣʫʯʠʤ ʩʣʝʜʫʶʱʫʶ ʤʝʪʨʠʢʦ-ʜʠʥʘʤʠʯʝʩʢʫʶ ʤʦʜʝʣʴ çʵʣʝʢʪʨʦʥʘ10è (ʪ.ʝ. ʚ ʩʨʝʜʥʝʤ ʩʪʘ-

ʙʠʣʴʥʦʛʦ ʚʳʧʫʢʣʦʛʦ ʩʬʝʨʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠ)̫, ʚʭʦʜʷʱʝʛʦ ʚ ʩʦʩʪʘʚ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʮʝʧʠ, ʩʦʩʪʦʷ-

ʱʝʡ ʠʟ 10 ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʭ çʢʦʨʧʫʩʢʫʣè:     

 

                                                                          çʕʃɽʂʊʈʆʅ10è                                           (199) 

ʚ ʩʨʝʜʥʝʤ ʩʬʝʨʠʯʝʩʢʦʝ ʩʪʘʙʠʣʴʥʦʝ ʚʳʧʫʢʣʦʝ ʤʥʦʛʦʩʣʦʡʥʦʝ  

ʠʩʢʨʠʚʣʝʥʠʝ ʚʘʢʫʫʤʘ ʩ ʩʠʛʥʘʪʫʨʦʡ (+ ï ï ï), ʩʦʩʪʦʷʱʝʝ ʠʟ: 

 

ɺʥʝʰʥʷʷ ʦʙʦʣʦʯʢʘ çʵʣʝʢʪʨʦʥʘ10è  
ʚ ʠʥʪʝʨʚʘʣʝ [r1, r6] (ʨʠʩ. 6ʘ), ʩ ʩʠʛʥʘʪʫʨʦʡ (+ ï ï ï) 

   I                               Ὠί ρ ὧὨὸ
   

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                     (200)         

  H                               Ὠί ρ ὧὨὸ
   

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                    (201)           

  V                               Ὠί ρ ὧὨὸ
   

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                    (202)          

  Hǋ                             Ὠί ρ ὧὨὸ
   

ὶ Ὠ— ίὭὲ—Ὠ‰ ;                     (203)    

    ʗʜʨʦ çʵʣʝʢʪʨʦʥʘ10è 
ʚ ʠʥʪʝʨʚʘʣʝ [r6, ὶ] (ʨʠʩ. 6ʘ), ʩ ʩʠʛʥʘʪʫʨʦʡ (+ ï ï ï) 

   I                             Ὠί ρ ὧὨὸ
   

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                      (204)         

  H                             Ὠί ρ ὧὨὸ
    

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                     (205)       

  V                            Ὠί ρ ὧὨὸ
  

 

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                       (206)        

  Hǋ                           Ὠί ρ ὧὨὸ
    

ὶ Ὠ— ίὭὲ—Ὠ‰ ;                      (207)    

ʐʝʣʴʪ 

ʚ ʠʥʪʝʨʚʘʣʝ [0, ¤], ʩ ʩʠʛʥʘʪʫʨʦʡ (+ ï ï ï) 

  i                                                Ὠί ὧὨὸ Ὠὶ ὶ Ὠ— ίὭὲ—Ὠ‰ ,                                     (208)     

 

ʛʜʝ ʩʦʛʣʘʩʥʦ ʦʙʦʟʥʘʯʝʥʠʷʤ (194) ï (196) ʠ ʠʝʨʘʨʭʠʠ ʨʘʜʠʫʩʦʚ (59): 

ὶ  r7 ~ 10ï24 ʩʤ ï ʨʘʜʠʫʩ, ʩʦʠʟʤʝʨʠʤʳʡ ʩ ʨʘʜʠʫʩʦʤ ʷʜʨʘ çʧʨʦʪʦ-ʢʚʘʨʢʘè; 

rL  r5 ~ 10ï3 ʩʤ ï ʨʘʜʠʫʩ, ʩʦʠʟʤʝʨʠʤʳʡ ʩ ʨʘʜʠʫʩʦʤ ʙʠʦʣʦʛʠʯʝʩʢʦʡ çʢʣʝʪʢʠè. 

 

ʀʥʜʝʢʩ 10 ʚ ʥʘʟʚʘʥʠʠ ʢʦʨʧʫʩʢʫʣʳ çʕʃɽʂʊʈʆʅ10è ʦʟʥʘʯʘʝʪ, ʯʪʦ ʝʛʦ ʷʜʨʦ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʮʝʧʠ, 

ʩʦʩʪʦʷʱʝʡ ʠʟ 10-ʪʠ ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʭ ʷʜʝʨ çʢʦʨʧʫʩʢʫʣè (ʨʠʩ. 2 ʠʣʠ 3). ɽʩʣʠ ʙʳ ʜʘʥʥʘʷ çʢʦʨʧʫʩʢʫʣʘè ʚʭʦʜʠʣʘ 

ʚ ʩʦʩʪʘʚ ʪʦʣʴʢʦ, ʥʘʧʨʠʤʝʨ, ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʮʝʧʠ ʠʟ 6-ʪʠ çʢʦʨʧʫʩʢʫʣè, ʪʦ ʝʛʦ ʥʘʟʚʘʥʠʝ ʙʳʣʦ ʙʳ çʕʃɽʂʊʈʆʅ6è.  

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʩʦʚʦʢʫʧʥʦʩʪʠ ʤʝʪʨʠʢ-ʨʝʰʝʥʠʡ (200) ï (208) ʚʪʦʨʦʛʦ ʚʘʢʫʫʤʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʕʡʥʰʪʝʡʥʘ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ɻʝʦʤʝʪʨʠʟʠʨʦʚʘʥʥʦʡ ʬʠʟʠʢʠ ʚʘʢʫʫʤʘ ʥʘ ʦʩʥʦʚʝ ɸʣʛʝʙʨʳ ʩʠʛʥʘʪʫʨ (ɻʌɺ&ɸʉ), ʚ 

ʩʪʘʪʴʷʭ [7,8,9] ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʘ ʫʤʦʟʨʠʪʝʣʴʥʘʷ ʤʦʜʝʣʴ çʵʣʝʢʪʨʦʥʘ10è, ʢʘʢ ʩʪʘʙʠʣʴʥʦʛʦ ʩʬʝʨʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤ-

ʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ (ʧʠʢʦʩʢʦʧʠʯʝʩʢʦʡ çʢʦʨʧʫʩʢʫʣʳè). ʋ ʜʘʥʥʦʡ çʢʦʨʧʫʩʢʫʣʳè ʠʤʝʝʪʩʷ ʷʚʥʦ ʚʳʨʘʞʝʥʥʦʝ ʩʬʝʨʠ-

ʯʝʩʢʦʝ ʷʜʨʦ (ʨʠʩ. 6), ʧʝʨʠʬʝʨʠʷ ʢʦʪʦʨʦʛʦ ʩʠʣʴʥʦ ʜʝʬʦʨʤʠʨʦʚʘʥʘ (ʨʘʩʪʷʥʫʪʘ). ʂ ʮʝʥʪʨʫ ʷʜʨʘ ʜʝʬʦʨʤʘʮʠʠ 
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ʚʘʢʫʫʤʘ ʫʤʝʥʴʰʘʶʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʜʦ ʥʫʣʷ, ʥʦ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʮʝʥʪʨʘ ʷʜʨʘ ʚʘʢʫʫʤ ʦʧʷʪʴ ʨʘʩʪʷʛʠʚʘʝʪʩʷ ʧʦʯʪʠ ʜʦ 

ʙʝʩʢʦʥʝʯʥʦʩʪʠ ʚʦʢʨʫʛ ʚʥʫʪʨʝʥʥʝʛʦ ʷʜʨʳʰʢʘ (ʷʜʨʘ çʧʨʦʪʦ-ʢʚʘʨʢʘè, ʨʠʩ. 6ʘ). ʅʫʣʝʚʳʝ ʢʦʤʧʦʥʝʥʪʳ ʤʝʪʨʠʯʝʩʢʠʭ 

ʪʝʥʟʦʨʦʚ ʠʟ ʤʝʪʨʠʢ-ʨʝʰʝʥʠʡ (200) ï (208) ʦʧʠʩʳʚʘʶʪ ʫʩʢʦʨʝʥʥʳʝ ʜʚʠʞʝʥʠʷ ʚʘʢʫʫʤʥʳʭ ʩʣʦʝʚ, ʢʦʪʦʨʳʝ ʧʝʨʝ-

ʧʣʝʪʝʥʳ ʚ ʞʛʫʪʳ ʠ ʟʘʚʝʨʥʫʪʳ ʚ ʩʧʠʨʘʣʠ (ʨʠʩ. 6ʙ). ʅʝʢʦʪʦʨʳʝ ʚʘʢʫʫʤʥʳʝ ʩʣʦʠ ʦʪ ʧʝʨʠʬʝʨʠʠ ʷʜʨʘ ʩʪʝʢʘʶʪʩʷ ʧʦ 

ʩʧʠʨʘʣʷʤ ʢ ʚʥʫʪʨʝʥʥʝʤʫ ʷʜʨʳʰʢʫ, ʘ ʜʨʫʛʠʝ ʩʣʦʠ ʧʦ ʦʙʨʘʪʥʳʤ ʩʧʠʨʘʣʷʤ ʦʪʪʝʢʘʶʪ ʦʪ ʚʥʫʪʨʝʥʥʝʛʦ ʷʜʨʳʰʢʘ ʢ 

ʧʝʨʠʬʝʨʠʠ ʷʜʨʘ (ʩʤʦʪʨʠʪʝ [7,8,9]).  ʉʥʘʨʫʞʠ ʷʜʨʘ (ʪ.ʝ. ʚʦ ʚʥʝʰʥʝʡ ʦʙʦʣʦʯʢʝ çʵʣʝʢʪʨʦʥʘ10è) ʚʩʝ ʵʪʠ ʜʝʬʦʨʤʘʮʠʠ 

ʠ ʪʝʯʝʥʠʷ ʚʘʢʫʫʤʘ ʧʦʚʪʦʨʷʶʪʩʷ, ʥʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʚʥʫʪʨʝʥʥʠʤ ʷʜʨʳʰʢʦʤ ʷʚʣʷʝʪʩʷ ʷʜʨʦ çʵʣʝʢʪʨʦʥʘ10è, ʘ ʚʥʝʰ-

ʥʝʡ ʩʬʝʨʠʯʝʩʢʦʡ ʧʝʨʠʬʝʨʠʝʡ ʷʚʣʷʝʪʩʷ, ʥʘʧʨʠʤʝʨ, ʷʜʨʦ ʙʠʦʣʦʛʠʯʝʩʢʦʡ çʢʣʝʪʢʠè (ʩʤʦʪʨʠʪʝ [7,8,9]).   

 

 
                                             ʘ)                                                                                                       ʙ) 

ʈʠʩ. 6. ʀʣʣʶʩʪʨʘʮʠʷ ʤʝʪʨʠʢʦ-ʜʠʥʘʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʩʪʘʙʠʣʴʥʦʛʦ ʩʬʝʨʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʥʦʛʦ  

ʦʙʨʘʟʦʚʘʥʠʷ (ʚ ʯʘʩʪʥʦʩʪʠ, çʵʣʝʢʪʨʦʥʘ10è), ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʝʛʦ ʷʜʨʘ ʩ ʯʝʪʳʨʴʤʷ ʷʚʥʦ ʚʳʨʘʞʝʥʥʳʤʠ ʦʙʣʘʩʪʷʤʠ:  

ʗʜʨʦ çʢʦʨʧʫʩʢʫʣʳè (ʪ.ʝ. ʩʪʘʙʠʣʴʥʦʛʦ ʩʬʝʨʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ) (ʚ ʯʘʩʪʥʦʩʪʠ, çʵʣʝʢʪʨʦʥʘ10è) ï ʵʪʦ ʮʝʥʪʨʘʣʴ-

ʥʘʷ ʟʘʤʢʥʫʪʘʷ ʩʬʝʨʠʯʝʩʢʘʷ ʦʙʣʘʩʪʴ ʚʘʢʫʫʤʘ ʩ ʙʘʟʦʚʳʤ ʨʘʜʠʫʩʦʤ ʠʟ ʠʝʨʘʨʭʠʠ (59) (ʚ ʯʘʩʪʥʦʩʪʠ, r6 ~ 10ï13 ʩʤ);   

ɺʥʝʰʥʷʷ ʦʙʦʣʦʯʢʘ çʢʦʨʧʫʩʢʫʣʳè (ʚ ʯʘʩʪʥʦʩʪʠ, çʵʣʝʢʪʨʦʥʘ10è) ï ɻ ʪʦ ʦʙʣʘʩʪʴ ʚʘʢʫʫʤʘ, ʦʢʨʫʞʘʶʱʘʷ ʝʛʦ ʷʜʨʦ. ɺʥʝʰʥʷʷ ʦʙʦ-

ʣʦʯʢʘ çʢʦʨʧʫʩʢʫʣʳè ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʦʪ ʝʝ ʷʜʨʘ ʜʦ ʚʥʫʪʨʝʥʥʠʭ ʛʨʘʥʠʮ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝʛʦ ʷʜʨʘ ʩʣʝʜʫʶʱʝʡ ʧʦ ʨʘʟʤʝʨʘʤ 

çʢʦʨʧʫʩʢʫʣʳè (ʥʘʧʨʠʤʝʨ, ʦʪ ʷʜʨʘ çʵʣʝʢʪʨʦʥʘ10è ʜʦ ʚʥʫʪʨʝʥʥʝʡ ʛʨʘʥʠʮʳ ʷʜʨʘ çʙʠʦʣʦʛʠʯʝʩʢʦʡ ʢʣʝʪʢʠè), ʚʥʫʪʨʠ ʢʦʪʦʨʦʛʦ 

ʵʪʦ ʷʜʨʦ ʥʘʭʦʜʠʪʩʷ (ʨʠʩ. 2 ʠʣʠ 3);  

ʈʘʢʠʷ çʢʦʨʧʫʩʢʫʣʳè (ʚ ʯʘʩʪʥʦʩʪʠ, çʵʣʝʢʪʨʦʥʘ10è) ï ɻ ʪʦ ʤʥʦʛʦʩʣʦʡʥʘʷ ʩʬʝʨʠʯʝʩʢʘʷ ʙʝʟʜʥʘ-ʪʨʝʱʠʥʘ, ʦʪʜʝʣʷʶʱʘʷ ʷʜʨʦ çʢʦʨ-

ʧʫʩʢʫʣʳè (ʚ ʯʘʩʪʥʦʩʪʠ, çʵʣʝʢʪʨʦʥʘ10è), ʦʪ ʝʝ ʚʥʝʰʥʝʡ ʦʙʦʣʦʯʢʠ (ʩʤʦʪʨʠʪʝ Ä6 ʠ Ä4.11 [8]);  

ɺʥʫʪʨʝʥʥʝʝ ʷʜʨʳʰʢʦ çʢʦʨʧʫʩʢʫʣʳè (ʚ ʯʘʩʪʥʦʩʪʠ ʷʜʨʦ ʧʨʦʪʦ-ʢʚʘʨʢʘ) ï ʤʘʣʘʷ ʟʘʤʢʥʫʪʘʷ ʩʬʝʨʠʯʝʩʢʘʷ ʦʙʣʘʩʪʴ ʚʘʢʫʫʤʘ 

ʚʥʫʪʨʠ ̫ʜʨʘ çʢʦʨʧʫʩʢʫʣʳè (ʚ ʯʘʩʪʥʦʩʪʠ, ʚʥʫʪʨʠ ʷʜʨʘ çʵʣʝʢʪʨʦʥʘ10è);   

ʐʝʣʴʪ çʢʦʨʧʫʩʢʫʣʳè ï ʵʪʦ ʩʚʦʝʦʙʨʘʟʥʘʷ ʧʘʤʷʪʴ ʦʙ ʠʩʭʦʜʥʦʤ ʥʝʜʝʬʦʨʤʠʨʦʚʘʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʦʙʣʘʩʪʠ ʚʘʢʫʫʤʘ, ʚ ʢʦʪʦʨʦʡ 

ʥʘʭʦʜʠʪʩʷ çʢʦʨʧʫʩʢʫʣʘè. ʊʦ ʝʩʪʴ, ʵʪʦ ʠʩʭʦʜʥʘʷ ʦʙʣʘʩʪ ɹʚʘʢʫʫʤʘ, ʜʦ ʪʦʛʦ, ʢʘʢ ʦʥʘ ʜʝʬʦʨʤʠʨʦʚʘʣʘʩʴ ʠ ʧʨʠʥʷʣʘ ʩʪʘʙʠʣʴʥʫʶ 

ʬʦʨʤʫ ʚʳʧʫʢʣʦʡ çʢʦʨʧʫʩʢʫʣʳè ʠʣʠ ʚʦʛʥʫʪʦʡ çʘʥʪʠʢʦʨʧʫʩʢʫʣʳè, ʚ ʯʘʩʪʥʦʩʪʠ, çʵʣʝʢʪʨʦʥʘ10è (ʠʣʠ çʧʦʟʠʪʨʦʥʘ10è) 

 

5.2 çʇʦʟʠʪʨʦʥè 

 

ɺ ʤʝʪʨʠʢʘʭ (198) ʦʩʪʘʚʠʤ ʚ ʨʘʤʢʘʭ ʨʘʩʩʤʦʪʨʝʥʠʷ ʪʦʣʴʢʦ ʪʝ ʩʢʦʙʢʠ, ʚ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʘʪʩʷ ʙʘʟʦʚʳʡ ʨʘʜʠʫʩ                       

r6 ~ 10ï13 ʩʤ. ʇʨʠ ʵʪʦʤ ʧʦʣʫʯʠʤ ʩʣʝʜʫʶʱʫʶ ʤʝʪʨʠʢʦ-ʜʠʥʘʤʠʯʝʩʢʫʶ ʤʦʜʝʣʴ çʧʦʟʠʪʨʦʥʘ10è (ʪ.ʝ., ʚ ʩʨʝʜʥʝʤ ʩʪʘ-

ʙʠʣʴʥʦʛʦ ʚʦʛʥʫʪʦʛʦ ʩʬʝʨʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠ)̫, ʚʭʦʜʷʱʝʛʦ ʚ ʩʦʩʪʘʚ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʮʝʧʠ, ʩʦʩʪʦʷ-

ʱʝʡ ʠʟ 10 ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʭ ʷʜʝʨ çʘʥʪʠʢʦʨʧʫʩʢʫʣè (ʨʠʩ. 3ʙ):   
 

                                                                                çʇʆɿʀʊʈʆʅ10è                                                                 (209)   
ʚ ʩʨʝʜʥʝʤ ʩʬʝʨʠʯʝʩʢʦʝ ʩʪʘʙʠʣʴʥʦʝ ʚʦʛʥʫʪʦʝ ʤʥʦʛʦʩʣʦʡʥʦʝ  

ʠʩʢʨʠʚʣʝʥʠʝ ʚʘʢʫʫʤʘ ʩ ʩʠʛʥʘʪʫʨʦʡ (ï + + +), ʩʦʩʪʦʷʱʝʝ ʠʟ: 

 

ɺʥʝʰʥʷʷ ʦʙʦʣʦʯʢʘ çʧʦʟʠʪʨʦʥʘ10è  
ʚ ʠʥʪʝʨʚʘʣʝ [r1,r6] (ʥʝʛʘʪʠʚ ʨʠʩ. 6ʘ), ʩ ʩʠʛʥʘʪʫʨʦʡ (ï + + +) 

   I                            Ὠί ρ ὧὨὸ ὶ Ὠ— ίὭὲ—Ὠ‰ ,                      (210)         

  H                           Ὠί ρ ὧὨὸ ὶ Ὠ— ίὭὲ—Ὠ‰ ,                      (211)           
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  V                           Ὠί ρ ὧὨὸ ὶ Ὠ— ίὭὲ—Ὠ‰ ,                      (212)          

  Hǋ                          Ὠί ρ ὧὨὸ ὶ Ὠ— ίὭὲ—Ὠ‰ ;                      (213)   

    ʗʜʨʦ çʧʦʟʠʪʨʦʥʘ10è 
ʚ ʠʥʪʝʨʚʘʣʝ [r6,ὶ] (ʥʝʛʘʪʠʚ ʨʠʩ. 6ʘ), ʩ ʩʠʛʥʘʪʫʨʦʡ (ï + + +) 

   I                             Ὠί ρ ὧὨὸ
   

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                  (214)         

  H                             Ὠί ρ ὧὨὸ
    

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                 (215)       

  V                            Ὠί ρ ὧὨὸ
  

 

ὶ Ὠ— ίὭὲ—Ὠ‰ ,                   (216)        

  Hǋ                           Ὠί ρ ὧὨὸ
    

ὶ Ὠ— ίὭὲ—Ὠ‰ ;                  (217)         

ʐʝʣʴʪ  

ʚ ʠʥʪʝʨʚʘʣʝ [0,¤], ʩ ʩʠʛʥʘʪʫʨʦʡ (ï + + +) 

  i                                                Ὠί ὧὨὸ Ὠὶ ὶ Ὠ— ίὭὲ—Ὠ‰ .                                    (218)     

 

 

ʂʦʨʧʫʩʢʫʣʳ çʵʣʝʢʪʨʦʥ10è (ʪ.ʝ. ʩʪʘʙʠʣʴʥʘʷ ʩʬʝʨʠʯʝʩʢʘʷ ʚʳʧʫʢʣʦʩʪʴ ʚʘʢʫʫʤʘ ʩ ʧʠʢʦʩʢʦʧʠʯʝʩʢʠʤ ʷʜʨʦʤ) ʠ çʧʦ-

ʟʠʪʨʦʥ10è (ʪ.ʝ. ʩʪʘʙʠʣʴʥʘʷ ʩʬʝʨʠʯʝʩʢʘʷ ʚʦʛʥʫʪʦʩʪʴ ʚʘʢʫʫʤʘ ʩ ʧʠʢʦʩʢʦʧʠʯʝʩʢʠʤ ʷʜʨʦʤ) ʷʚʣʷʶʪʩʷ ʧʦʣʥʳʤʠ ʘʥ-

ʪʠʧʦʜʥʳʤʠ ʢʦʧʠʷʤʠ ʜʨʫʛ ʜʨʫʛʘ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʝʩʣʠ ʩʣʦʞʠʪʴ ʤʝʪʨʠʢʠ (200) ï (208) ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʤʝʪ-

ʨʠʢʘʤʠ (210) ï (218), ʪʦ ʧʦʣʫʯʠʤ ʠʩʭʦʜʥʳʡ ʥʦʣʴ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʝʩʣʠ çʵʣʝʢʪʨʦʥ10è ʠ çʧʦʟʠʪʨʦʥ10è ʟʘʥʠʤʘʶʪ 

ʦʜʥʫ ʠ ʪʫʞʝ ʦʙʣʘʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʪʦ ʦʥʠ ʜʦʣʞʥʳ ʘʥʥʠʛʠʣʠʨʦʚʘʪʴ (ʠʩʯʝʟʥʫʪʴ), ʪ.ʝ. ʚʳʧʫʢʣʦʩʪʴ ʜʦʣʞʥʘ ʟʘʧʦʣ-

ʥʠʪʴ ʚʦʛʥʫʪʦʩʪʴ.   

 

ɽʩʣʠ ʷʜʨʦ çʵʣʝʢʪʨʦʥʘ10è ʠ ʷʜʨʦ çʧʦʟʠʪʨʦʥʘ10è ʥʘʭʦʜʷʪʩʷ ʚ ʨʘʟʥʳʭ ʤʝʩʪʘʭ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʪʦ ʤʝʞʜʫ ʠʭ ʨʘʢʠʷʤʠ 

(ʪ.ʝ. ʩʬʝʨʠʯʝʩʢʠʤʠ ʙʝʟʜʥʦ-ʪʨʝʱʠʥʘʤʠ, ʦʢʨʫʞʘʶʱʠʤʠ ʠʭ ʷʜʨʘ) ʮʠʨʢʫʣʠʨʫʶʪ ʚʥʫʪʨʠ-ʚʘʢʫʫʤʥʳʝ (ʩʫʙʢʦʥʪ ï ʘʥ-

ʪʠʩʫʙʢʦʥʪʥʳʝ) ʪʦʢʠ, ʪ.ʝ. ʠʤʝʝʪ ʤʝʩʪʦ ʢʫʣʦʥʦʚʩʢʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ (ʩʤʦʪʨʠʪʝ Ä10 ʚ [9]).  

 

6 ʈʘʢʠʷ çʢʦʨʧʫʩʢʫʣʳè (ʚ ʯʘʩʪʥʦʩʪʠ, çʵʣʝʢʪʨʦʥʘkè) 

 

ʈʘʩʩʤʦʪʨʠʤ ʚʥʝʰʥʶʶ ʦʙʦʣʦʯʢʫ çʵʣʝʢʪʨʦʥʘ10è ʚʙʣʠʟʠ ʝʛʦ ʷʜʨʘ (ʪ.ʝ. ʧʨʠ r Ó r6) (ʨʠʩ. 6ʘ). ɺ ʵʪʦʡ ʦʙʣʘʩʪʠ ʚʘʢʫʫʤʘ 

rL  r5 ~ 10ï3 ʩʤ ʥʘ ʜʝʩʷʪʴ ʧʦʨʷʜʢʦʚ ʙʦʣʴʰʝ ʨʘʜʠʫʩʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʷʜʨʘ r6 ~ 10ï13 ʩʤ. ʇʦʵʪʦʤʫ ʚ ʵʪʦʤ ʩʣʫʯʘʝ 

ʩʣʘʛʘʝʤʳʤʠ ὶ/ ὶ ʚ ʤʝʪʨʠʢʘʭ (200) ï (203) ʤʦʞʥʦ ʧʨʝʥʝʙʨʝʯʴ. ʊʦʛʜʘ ʤʝʪʨʠʢʦ-ʜʠʥʘʤʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʵʪʦʡ 

ʦʙʣʘʩʪʠ ʚʘʢʫʫʤʘ ʚ ʩʨʝʜʥʝʤ ʫʧʨʦʱʘʝʪʩʷ.    

 

ɺʥʝʰʥʷʷ ʦʙʦʣʦʯʢʘ çʵʣʝʢʪʨʦʥʘ10è  

ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʝʛʦ ʷʜʨʘ ʠʥʪʝʨʚʘʣʝ (r Ó r6 ~ 10ï13 ʩʤ) (ʨʠʩ. 6ʘ) 

   I                                          Ὠί ρ ὧὨὸ ὶ Ὠ— ίὭὲ—Ὠ‰ ,                               (219)         

  H                                         Ὠί ρ ὧὨὸ ὶ Ὠ— ίὭὲ—Ὠ‰ ,                                (220)           

 

ʄʝʪʨʠʢʦ-ʜʠʥʘʤʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ (ʪ.ʝ. ʜʝʬʦʨʤʘʮʠʠ ʠ ʚʥʫʪʨʠ-ʚʘʢʫʫʤʥʳʝ ʪʦʢʠ) ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʚʘʢʫʫʤʘ, ʚʳʧʦʣ-

ʥʝʥʥʦʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʫʩʨʝʜʥʝʥʠʷ ʤʝʪʨʠʢ (219) ʠ (220), ʧʨʠʚʝʜʝʥʦ ʚ Ä2.2 ʚ [9].    

 

ɺ ʜʘʥʥʦʤ ʧʘʨʘʛʨʘʬʝ ʥʘʩ ʙʫʜʝʪ ʠʥʪʝʨʝʩʦʚʘʪʴ ʨʘʢʠʷ (ʪ.ʝ. ʩʬʝʨʠʯʝʩʢʘʷ ʙʝʟʜʥa-ʪʨʝʱʠʥʘ), ʦʪʜʝʣʷʶʱʘʷ ʷʜʨʦ çʵʣʝʢ-

ʪʨʦʥʘ10è, ʦʪ ʝʛʦ ʚʥʝʰʥʝʡ ʦʙʦʣʦʯʢʠ (r å r6) 

 

ʀʟ ʨʝʟʫʣʴʪʘʪʘ ʫʩʨʝʜʥʝʥʠ ̫ʤʝʪʨʠʢ (219) ʠ (220) 

 

Ὠί Ὠί  Ὠί ὧὨὸ Ὠὶ ὶὨ— ὶίὭὲ—Ὠ‰                                                 (221)           

 

ʚʠʜʥʦ, ʯʪʦ r å r6 ʢʦʤʧʦʥʝʥʪʘ ʫʩʨʝʜʥʝʥʥʦʛʦ ʤʝʪʨʠʯʝʩʢʦʛʦ ʪʝʥʟʦʨʘ Ὣ  ʩʪʨʝʤʠʪʩʷ ʢ ʙʝʩʢʦʥʝʯʥʦʩʪʠ  

 

ÌÉÍ
 O
Ὣ ÌÉÍ

 O
ЊȢ                                                                                                                                   (222)           



25 
 

 

ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʫʜʣʠʥʝʥʠʝ ʣʦʢʘʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʚʥʝʰʥʝʡ ʩʪʦʨʦʥʳ ʚʘʢʫʫʤʘ ʧʨʠ r å r6 ʪʘʢʞʝ 

ʩʪʨʝʤʠʪʩʷ ʢ ʙʝʩʢʦʥʝʯʥʦʩʪʠ (ʩʤʦʪʨʠʪʝ ʚʳʨʘʞʝʥʠʝ (28) ʚ [9])    

 

 

ὰ
ɝὶ

ὶ
ρ ρ ρȟ            (223)      

 

ʛʜʝ Ὣ
ρρπ
 ï ʝʜʠʥʠʯʥʘʷ ʢʦʤʧʦʥʝʥʪʘ ʤʝʪʨʠʯʝʩʢʦʛʦ ʪʝʥʟʦʨʘ  

ʠʩʭʦʜʥʦʡ ʤʝʪʨʠʢʠ (208), ʭʨʘʥʷʱʝʡ çʧʘʤʷʪʴè ʦ ʩʦʩʪʦʷʥʠʝ 

ʚʘʢʫʫʤʘ ʜʦ ʝʛʦ ʠʩʢʨʠʚʣʝʥʠʷ. 

 

ʈʝʟʫʣʴʪʘʪ ʚʳʯʠʩʣʝʥʠʡ ʧʦ ʬʦʨʤʫʣʝ (223) ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ 

ʨʠʩ. 7. ʀʟ ʛʨʘʬʠʢʘ ʚʠʜʥʦ, ʯʪʦ ʧʨʠ r å r6 ʦʪʥʦʩʠʪʝʣʴʥʦʝ 

ʫʜʣʠʥʝʥʠʝ ʚʘʢʫʫʤʘ ʩʪʨʝʤʠʪʩʷ ʢ ʙʝʩʢʦʥʝʯʥʦʩʪʠ. ʆʙʳʯʥʦ ʚ 

ʬʠʟʠʢʝ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʝʩʣʠ ʢʘʢʘʷ-ʪʦ ʚʝʣʠʯʠʥʘ ʩʪʨʝʤʠʪʩʷ ʢ 

ʙʝʩʢʦʥʝʯʥʦʩʪʠ, ʪʦ ʵʪʦ ʨʘʚʥʦʩʠʣʴʥʦ ʣʦʛʠʯʝʩʢʦʡ ʦʰʠʙʢʝ 

(ʧʘʨʘʜʦʢʩʫ). ʆʜʥʘʢʦ ʚ ʨʘʤʢʘʭ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʢʦʩʤʦʣʦʛʠ-

ʯʝʩʢʦʡ ʤʦʜʝʣʠ ʠʤʝʶʪʩʷ ʣʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʘʥʠʷ ʜʣʷ ʨʘʟʨʝ-

ʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ.  
 

ɺ ʫʧʨʦʱʝʥʥʦʤ ʩʣʫʯʘʝ ʨʘʜʠʫʩ ʩʬʝʨʠʯʝʩʢʦʡ ʙʝʟʜʥʳ-ʪʨʝʱʠʥʳ ὶ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʩ ʧʦʤʦʱʴʶ ʧʨʠʨʘʚʥʠʚʘʷ ʥʫʣʶ 

ʥʫʣʝʚʦʡ ʢʦʤʧʦʥʝʥʪʳ Ὣ  ʠʟ ʤʝʪʨʠʢʠ (219)           

 

ρ π,                                                                                                                                                            (224)                                            

 

ʦʪʢʫʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʠ ʫʧʨʦʱʝʥʠʠ ʷʜʨʦ ʠ ʚʥʝʰʥʶʶ ʦʙʦʣʦʯʢʫ çʵʣʝʢʪʨʦʥʘ10è ʦʪʜʝʣʷʝʪ ʦʜʠʥ ʩʣʦʡ ʨʘʢʠʠ ʩ ʨʘʜʠ-

ʫʩʦʤ ὶ ὶ. 

  

ʆʜʥʘʢʦ ʧʨʠ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʤ ʨʘʩʩʤʦʪʨʝʥʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʫʣʝʚʳʝ ʢʦʤʧʦʥʝʥʪʳ ʤʝʪʨʠʯʝʩʢʠʭ ʪʝʥ-

ʟʦʨʦʚ ʠʟ ʚʩʝʭ ʯʝʪʳʨʝʭ ʤʝʪʨʠʢ (200) ï (203). ʊʦʛʜʘ ʨʘʜʠʫʩʳ ʩʬʝʨʠʯʝʩʢʠʭ ʩʣʦʝʚ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʚʥʝʰʥʝʡ 

ʩʪʦʨʦʥʳ ʨʘʢʠʠ (ʪ.ʝ. ʩʬʝʨʠʯʝʩʢʦʡ ʙʝʟʜʥʳ-ʪʨʝʱʠʥʳ) ὶ ʦʧʨʝʜʝʣʷʝʪʩʷ ʯʝʪʳʨʴʤʷ ʚʳʨʘʞʝʥʠʷʤʠ 

 

ρ
 
π,      ρ

 
π,      ρ

 
π,          ρ

 
π,                                            (225)                                            

 

ʢʦʪʦʨʝr ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʢʫʙʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ 

 

ὶ ὶὶ ὶὶ πȢ     ὶ ὶὶ ὶὶ π,       ὶ ὶὶ ὶὶ πȟ       ὶ ὶὶ ὶὶ πȢ            (226)             

 

ʂʘʞʜʦʝ ʠʟ ʵʪʠʭ ʢʫʙʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʠʤʝʝʪ ʧʦ ʪʨʠ ʢʦʨʥʷ ὶȟὶȟὶ  (ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʧʦ ʬʦʨʤʫʣʝ ʊʘʨʪʘʣʴʷ-ʂʘʨʜʘʥʦ). ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʨʘʢʠʷ (ʩʬʝʨʠʯʝʩʢʘʷ ʙʝʟʜʥʘ-ʪʨʝʱʠʥʘ), ʦʪʜʝʣʷʶʱʘʷ ʚʥʝʰʥʶʶ 

ʦʙʦʣʦʯʢʫ çʵʣʝʢʪʨʦʥʘ10è ʦʪ ʝʛʦ ʷʜʨʘ, ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ 12 ʩʬʝʨʠʯʝʩʢʠʭ ʩʣʦʝʚ ʩ ʨʘʜʠʫʩʘʤʠ ὶȟὶȟὶ, é , ὶ , 

ʷʚʣʷʶʱʠʤʠʩʷ ʢʦʨʥʷʤʠ ʢʫʙʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ (226). 

 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʷʜʨʦ çʵʣʝʢʪʨʦʥʘ10è ʦʪʜʝʣʷʝʪʩʷ ʦʪ ʝʛʦ ʚʥʝʰʥʝʡ ʦʙʦʣʦʯʢʠ ʝʱʝ 12-ʶ ʩʬʝʨʠʯʝʩʢʠʤʠ ʩʣʦʷʤʠ ʚʥʫʪ-

ʨʝʥʥʝʡ ʩʪʦʨʦʥʳ ʨʘʢʠʠ, ʨʘʜʠʫʩʳ ʢʦʪʦʨʳʭ ὶ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʨʠʨʘʚʥʠʚʘʥʠʝʤ ʥʫʣʶ ʥʫʣʝʚʳʭ ʢʦʤʧʦʥʝʥʪ ʤʝʪʨʠʯʝ-

ʩʢʠʭ ʪʝʥʟʦʨʦʚ ʠʟ ʯʝʪʳʨʝʭ ʤʝʪʨʠʢ (204) ï (207)  

 

ρ πȟ       ρ πȟ      ρ πȟ       ρ πȢ                                                  (227)         

 

ʠʣʠ ʢʫʙʠʯʝʩʢʠʤʠ ʫʨʘʚʥʝʥʠʷʤʠ  

    
ὶ ὶὶ ὶὶ πȟ     ὶ ὶὶ ὶὶ π,       ὶ ὶὶ ὶὶ πȟ       ὶ ὶὶ ὶὶ πȟ            (228)      

 

ʢʦʨʥʷʤʠ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ 12 ʨʘʜʠʫʩʦʚ ὶȟὶȟὶ, é,ὶ  ʚʥʫʪʨʝʥʥʠʭ ʩʬʝʨʠʯʝʩʢʠʭ ʩʣʦʝʚ ʨʘʢʠʠ.  

 

 

   

       ʈʠʩ. 7: ɻʨʘʬʠʢ ʬʫʥʢʮʠʠ (223) ὰ  
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ɼʣʷ ʧʨʠʤʝʨʘ ʧʨʠʚʝʜʝʤ ʦʜʠʥ ʠʟ ʢʦʨʥʝʡ ʧʝʨʚʦʛʦ ʢʫʙʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ ὶ ὶὶ ὶὶ π ̉  ̈ςςψ, ʚʳʯʠʩ-
ʣʝʥʥʦʛʦ ʧʦ ʬʦʨʤʫʣʝ ʊʘʨʪʘʣʴʷ-ʂʘʨʜʘʥʦ ʩ ʧʦʤʦʱʴʶ ʥʝʡʨʦʩʝʪʠ DeepSeek 

 

 
 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʘʤʢʘʭ ʀʝʨʘʨʭʠʯʝʩʢʦʡ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ̫ ʜʨʦ çʵʣʝʢʪʨʦʥʘ10è ʦʪʜʝʣʝʥʦ ʦʪ ʝʛʦ ʚʥʝʰʥʝʡ 

ʦʙʦʣʦʯʢʠ ʨʘʢʠʝʡ (ʪ.ʝ. ʩʬʝʨʠʯʝʩʢʦʡ ʙʝʟʜʥʘ-ʪʨʝʱʠʥʦʡ), ʩʦʩʪʦʷʱʘʷ ʠʟ 12 ʚʥʝʰʥʠʭ + 12 ʚʥʫʪʨʝʥʥʠʭ = 24 ʧʨʠʧʣʝ-

ʪʝʥʥʳʭ ʩʬʝʨʠʯʝʩʢʠʭ ʩʣʦʝʚ (ʨʠʩ. 8).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 8: ʌʨʘʢʪʘʣʴʥʳʝ ʠʣʣʶʩʪʨʘʮʠʠ ʤʥʦʛʦʩʣʦʡʥʦʡ ʨʘʢʠʠ (ʪ.ʝ., ʩʬʝʨʠʯʝʩʢʦʡ ʙʝʟʜʥʘ-ʪʨʝʱʠʥʳ), ʦʪʜʝʣʷʶʱʝʡ  

ʷʜʨʦ çʢʦʨʧʫʩʢʫʣʳè (ʚ ʯʘʩʪʥʦʩʪʠ, çʵʣʝʢʪʨʦʥʘ10è) ʦʪ ʝʛʦ ʚʥʝʰʥʝʡ ʦʙʦʣʦʯʢʠ 

 

ʅʘ ʨʠʩ. 8 ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʦʧʳʪʢʘ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʪʴ ʤʥʦʛʦʩʣʦʡʥʦʝ ʦʢʨʫʞʝʥʠʝ ʷʜʨʘ çʢʦʨʧʫʩʢʫʣʳè (ʚ ʯʘʩʪʥʦʩʪʠ, 

ʨʘʢʠʶ çʵʣʝʢʪʨʦʥʘ10è). ɿʜʝʩʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʩʚʦʡʩʪʚʦ ʬʨʘʢʪʘʣʦʚ ʦʪʨʘʞʘʪʴ ʧʨʦʷʚʣʝʥʠʷ ʧʨʠʨʦʜʳ. ɹʝʥʫʘ ʄʘʥʜʝʣʴ-

ʙʨʦʪ ʦʙʥʘʨʫʞʠʣ, ʯʪʦ ʬʨʘʢʪʘʣʳ ʚʠʟʫʘʣʠʟʠʨʫʶʪ ʩʫʪʴ ʤʥʦʛʠʭ ʘʩʧʝʢʪʦʚ ʨʝʘʣʴʥʦʩʪʠ. 

 

ʆʪʤʝʪʠʤ ʝʱʝ ʦʜʥʦ ʚʘʞʥʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ. ʊʘʢ ʢʘʢ ʷʜʨʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ çʵʣʝʢʪʨʦʥʘ10è ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ                  

10-ʫʨʦʚʥʝʚʦʡ (ʪ.ʝ. ʟʚʝʥʴʝʚʦʡ) ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʮʝʧʠ, ʪʦ ʩʦʛʣʘʩʥʦ ʦʙʦʟʥʘʯʝʥʠʷʤ (194) ʠ (195) 
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ὶ ὶ ὶ ὶȟ                                                                                                                                                                    (229)                                                                                                                                   

      

ὶḳ
ὶρ
ςὶς
ςὶσ
ςὶτ
ςὶυ
ς

ὶς
ςὶσ
ςὶτ
ςὶυ
ς   ὶρ

ςὶσ
ςὶτ
ςὶυ
ς  ὶρ

ςὶς
ςὶτ
ςὶυ
ς   ὶρ

ςὶς
ςὶσ
ςὶυ
ς  ὶρ

ςὶς
ςὶσ
ςὶτ
ς Ȣ                                                                                                     (230) 

 

ʇʦʵʪʦʤʫ, ʧʦʜʩʪʘʚʣʷʷ ʚʳʨʘʞʝʥʠʷ (229) ʠ (230) ʚ ʫʨʘʚʥʝʥʠʷ (226) ʠ (228), ʦʙʥʘʨʫʞʠʚʘʝʤ, ʯʪʦ ʩʬʝʨʠʯʝʩʢʠʝ ʩʣʦʠ 

ʨʘʢʠʠ çʵʣʝʢʪʨʦʥʘ10è (ʨʠʩ. 8) ʩʚʷʟʘʥʳ ʩʦ ʚʩʝʤʠ ʦʩʪʘʣʴʥʳʤʠ ʩʬʝʨʠʯʝʩʢʠʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ, ʚʭʦʜʷʱʠʤʠ ʚ ʩʦʩʪʘʚ 

ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʮʝʧʠ: ʩ ʟʘʤʢʥʫʪʦʡ çɺʩʝʣʝʥʥʦʡè, ʩ ʷʜʨʦʤ çʛʘʣʘʢʪʠʢʠè, ʩ ʷʜʨʦʤ çʧʣʘʥʝʪʳè, ʩ çʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʢʣʝʪʢʠè, ʚʥʫʪʨʠ ʢʦʪʦʨʳʭ ʥʘʭʦʜʠʪʩʷ ʷʜʨʦ çʵʣʝʢʪʨʦʥʘ10è, ʘ ʪʘʢ ʞʝ ʩ ʷʜʨʦʤ çʧʨʦʪʦ-ʢʚʘʨʢʘè, ʩ ʷʜʨʦʤ çʧʣʘʥʢʪʦʥʘè 

ʠ ʩ ʷʜʨʦʤ çʧʨʦʪʦ-ʧʣʘʥʢʪʦʥʘè, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚʥʫʪʨʠ ʷʜʨʘ çʵʣʝʢʪʨʦʥʘ10è (ʨʠʩ. 3ʘ). 

 

ɽʩʣʠ ʨʘʜʠʫʩʳ ʷʜʝʨ ʢʦʨʧʫʩʢʫʣ ʠʟ ʠʝʨʘʨʭʠʠ (59) ʩʦ ʚʨʝʤʝʥʝʤ ʤʝʥʷʶʪʩʷ (ʥʘʧʨʠʤʝʨ, ʠʟ-ʟʘ ʨʘʩʰʠʨʝʥʠʷ ɺʩʝʣʝʥʥʦʡ), 

ʪʦ, ʩʦʛʣʘʩʥʦ ʨʘʟʚʠʚʘʝʤʳʤ ʟʜʝʩʴ ʚʦʟʟʨʝʥʠʷʤ, ʜʦʣʞʥʳ ʤʝʥʷʪʩɹʷ ʠ ʩʚʦʡʩʪʚʘ ʨʘʢʠʠ (ʪ.ʝ. ʦʢʨʫʞʝʥʠʷ) ʷʜʝʨ ʚʩʝʭ ʨʘʟ-

ʥʦʤʘʩʰʪʘʙʥʳʭ çʢʦʨʧʫʩʢʫʣè, ʚ ʪʦʤ ʯʠʩʣʝ, ʨʘʢʠʠ ʦʢʨʫʞʘʶʱʝʡ ʷʜʨʦ çʵʣʝʢʪʨʦʥʘ10è.  

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʨʘʜʠʫʩ ʥʘʙʣʶʜʘʝʤʦʡ çɺʩʝʣʝʥʥʦʡè ï ʵʪʦ ʦʯʝʥʴ ʙʦʣʴʰʘʷ ʚʝʣʠʯʠʥʘ (r2 ~ 1029 ʩʤ), ʧʦʵʪʦʤʫ 

ʤʳ ʧʨʝʥʝʙʨʝʛʣʠ ʩʣʘʛʘʝʤʳʤʠ ὶ ὶϳ  ʚ ʤʝʪʨʠʢʘʭ (200) ï (207). ʆʜʥʘʢʦ, ʝʩʣʠ ɺʩʝʣʝʥʥʘʷ ʧʦʩʪʝʧʝʥʥʦ ʫʩʢʦʨʝʥʥʦ 

ʨʘʩʰʠʨʷʝʪʩʷ, ʪʦ ʥʝ ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʨʘʥʝʝ ʝʝ ʨʘʜʠʫʩ ʙʳʣ ʤʘʣ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚ ʨʘʢʠʠ çʵʣʝʢʪʨʦʥʘ10è ʜʦʣʞʝʥ ʙʳʣ 

ʦʱʫʪʠʤʦ ʧʨʦʷʚʣʝʥ ʩʬʝʨʠʯʝʩʢʠʡ ʩʣʦʡ, ʩʚʷʟʘʥʥʳʡ ʩ ʶʥʦʡ ɺʩʝʣʝʥʥʦʡ. ʕʪʦ ʤʦʛʣʦ ʚʣʠʷʪʴ ʥʘ ʩʚʦʡʩʪʚʘ çʵʣʝʢʪʨʦʥʘè. 

ʊʦ ʝʩʪʴ, ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ çʵʣʝʢʪʨʦʥè ʤʦʛ ʤʝʥʷʪʴʩʷ ʚ ʪʝʯʝʥʠʠ ʵʚʦʣʶʮʠʠ ɺʩʝʣʝʥʥʦʡ.   

 

ʂʨʦʤʝ ʤʥʦʛʦʩʣʦʡʥʦʩʪʠ ʨʘʢʠʠ, ʦʢʨʫʞʘʶʱʝʡ ʷʜʨʦ ʢʦʨʧʫʩʢʫʣʳ (ʚ ʯʘʩʪʥʦʩʪʠ, çʵʣʝʢʪʨʦʥʘ10è), ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ 

ʠʤʝʝʪ ʤʝʩʪʦ ʪʘʢʞʝ ʧʘʨʘʜʦʢʩʘʣʴʥʦʝ ʙʝʩʢʦʥʝʯʥʦʝ ʨʘʩʪʷʞʝʥʠʝ ʚʘʢʫʫʤʘ (ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 7. ɺ ʨʘʤʢʘʭ ʜʠʬʬʝ-

ʨʝʥʮʠʘʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ ʈʠʤʘʥʘ ʜʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʥʝʨʘʟʨʝʰʠʤʘ. ɺʦʟʤʦʞʥʦ, ʵʪʘ ʟʘʜʘʯʘ ʙʫʜʝʪ ʨʝʰʝʥʘ ʚ ʨʝʟʫʣʴ-

ʪʘʪʝ ʥʘʨʘʱʠʚʘʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ, ʥʘʧʨʠʤʝʨ, ʟʘ ʩʯʝʪ ʫʯʝʪʘ ʥʝ ʪʦʣʴʢʦ 

ʠʩʢʨʠʚʣʝʥʠʷ, ʥʦ ʠ ʢʨʫʯʝʥʠʡ, ʩʤʝʱʝʥʠʡ ʠ ʜʨʫʛʠʭ ʠʩʢʘʞʝʥʠʡ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

 

ʏʪʦʙʳ ʥʘʤʝʪʠʪʴ ʦʜʠʥ ʠʟ ʧʫʪʝʡ ʨʘʟʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʙʝʩʢʦʥʝʯʥʦʛʦ ʨʘʩʪʷʞʝʥʠʷ ʚʘʢʫʫʤʘ ʚ ʨʘʡʦʥʝ ʨʘʢʠʠ çʢʦʨ-

ʧʫʩʢʫʣʳè ʨʘʩʩʤʦʪʨʠʤ ʩʚʦʡʩʪʚʦ ʬʨʘʢʪʘʣʘ çʢʨʠʚʘʷ ʂʦʭʘè (ʨʠʩ. 9ʘ). ʕʪʦʪ ʬʨʘʢʪʘʣ ʦʙʣʘʜʘʝʪ ʩʣʝʜʫʶʱʠʤ ʩʚʦʡ-

ʩʪʚʦʤ: ʝʩʣʠ ʜʣʠʥʘ ʠʩʭʦʜʥʦʛʦ ʦʪʨʝʟʢʘ ʂʦʭʘ ʨʘʚʥʘ 1, ʪʦ ʜʣʠʥʘ n-ʡ ʠʪʝʨʘʮʠʠ ʜʘʥʥʦʛʦ ʬʨʘʢʪʘʣʘ ʨʘʚʥʘ (4/3)nï1, ʧʦ-

ʵʪʦʤʫ ʜʣʠʥʘ ʢʨʠʚʦʡ ʂʦʭʘ ʧʨʠ n = ¤ ʩʪʨʝʤʠʪʩʷ ʢ ʙʝʩʢʦʥʝʯʥʦʩʪʠ.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                   ʘ)                                                   ʙ)                                                                 ʚ) 

 
ʈʠʩ. 9: ʘ) ʇʝʨʚʳʝ ʰʝʩʪʴ ʠʪʝʨʘʮʠʡ ʬʨʘʢʪʘʣʘ çʢʨʠʚʘʷ ʂʦʭʘè; ʙ) ʋʚʝʣʠʯʝʥʠʝ ʠʟʣʦʤʘʥʥʦʩʪʠ ʣʠʥʠʡ ʧʦ ʤʝʨʝ  

ʧʨʠʙʣʠʞʝʥʠʷ ʢ ʷʜʨʫ (ʨʠʩʫʥʦʢ ʇʨʦʭʦʨʦʚʘ ï ʃʝʙʝʜʝʚʘ): ʚ) ʌʨʘʢʪʘʣʴʥʘʷ ʠʣʣʶʩʪʨʘʮʠʷ ʫʩʣʦʞʥʷʶʱʝʛʦʩʷ ʠʩʢʨʠʚʣʝʥʠʷ ʚʘʢʫ-

ʫʤʘ ʚ ʨʘʢʠʠ çʢʦʨʧʫʩʢʫʣʳè ʧʦ ʤʝʨʝ ʧʨʠʙʣʠʞʝʥʠʷ ʢ ʝʝ ʷʜʨʫ, ʧʨʠ ʵʪʦʤ ʫʜʣʠʥʝʥʠʝ ʚʘʢʫʫʤʘ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʦʙʫʩʣʦʚʣʝʥʦ  

ʨʦʩʪʦʤ ʠʟʤʝʣʴʯʝʥʠʷ ʠʟʣʦʤʘʥʥʦʩʪʠ ʠ ʫʤʝʥʴʰʝʥʠʝʤ ʨʘʜʠʫʩʦʚ ʪʫʨʙʫʣʝʥʪʥʳʭ ʠʩʢʘʞʝʥʠʡ   

 

ʉʣʝʜʫʝʪ ʦʞʠʜʘʪʴ, ʯʪʦ ʚ ʨʘʡʦʥʝ ʨʘʢʠʠ (ʪ.ʝ. ʧʨʠ ὶ ὶ) ʨʘʜʠʘʣʴʥʦʝ ʨʘʩʪʷʞʝʥʠʝ ʚʘʢʫʫʤʘ ʦʙʫʩʣʦʚʣʝʥʦ ʫʤʝʥʴʰʝ-

ʥʠʝʤ ʤʘʩʰʪʘʙʘ ʠʟʣʦʤʘʥʥʦʩʪʝʡ (ʨʠʩ. 9 ʙ,ʚ) ʧʦʜʦʙʥʦ ʫʤʝʥʴʰʝʥʠʶ ʤʘʩʰʪʘʙʦʚ ʠʟʣʦʤʘʥʥʦʩʪʠ çʢʨʠʚʦʡ ʂʦʭʘè ʧʦ 

ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʘ ʠʪʝʨʘʮʠʡ (ʨʠʩ. 9 ʘ).  

 

ʂʨʦʤʝ ʪʦʛʦ, ʚ Ä2.2 ʚ [9] ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʨʘʡʦʥʝ ʨʘʢʠʠ çʢʦʨʧʫʩʢʫʣʳè ʩʢʦʨʦʩʪʴ ʚʥʫʪʨʠ-ʚʘʢʫʫʤʥʳʭ ʪʦʢʦʚ, ʜʚʠʞʫ-

ʱʠʭʩʷ ʧʦ ʩʧʠʨʘʣʷʤ, ʜʦʩʪʠʛʘʝʪ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ, ʯʪʦ ʚʦʟʤʦʞʥʦ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʧʝʨʝʭʦʜʦʤ ʦʪ ʣʘʤʠʥʘʨʥʦʛʦ ʪʝʯʝ-

ʥʠʷ ʢ ʪʫʨʙʫʣʝʥʪʥʦʤʫ.    
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʘʡʦʥʝ ʨʘʢʠʠ çʢʦʨʧʫʩʢʫʣʳè ʤʦʛʫʪ ʠʤʝʪʴ ʤʝʩʪʦ ʚʩʝ ʪʨʠ ʬʘʢʪʦʨʘ: ʤʥʦʛʦʩʣʦʡʥʦʩʪʴ; ʧʦʚʳʰʝʥʠʝ 

ʫʪʦʥʯʘʝʤʳʭ ʠʟʤʝʣʴʯʝʥʠʡ ʬʣʫʢʪʫʘʮʠʡ (ʧʦʜʦʙʥʦ ʬʨʘʢʪʘʣʫ çʢʨʠʚʦʡ ʂʦʭʘè); ʠ ʪʫʨʙʫʣʝʥʪʥʘʷ ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ ʚʘ-

ʢʫʫʤʥʳʭ ʪʦʢʦʚ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʠʭ ʩʢʦʨʦʩʪʠ ʧʦ ʤʝʨʝ ʧʨʠʙʣʠʞʝʥʠʷ ʢ ʷʜʨʫ. ʇʦʵʪʦʤʫ ʩʣʝʜʫʝʪ ʦʞʠʜʘʪʴ, ʯʪʦ ʚ ʨʘʢʠʝ 

çʢʦʨʧʫʩʢʫʣʳè (ʪ.ʝ. ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʩʬʝʨʠʯʝʩʢʦʡ ʙʝʟʜʥʘ-ʪʨʝʱʠʥʳ, ʦʢʨʫʞʘʶʱʝʡ ʷʜʨʦ, ʚ ʯʘʩʪʥʦʩʪʠ, çʵʣʝʢʪʨʦʥʘ10è) 

ʚʘʢʫʫʤ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʯʨʝʟʚʳʯʘʡʥʦ ʩʣʦʞʥʦʛʦ ʧʝʨʝʧʣʝʪʝʥʠ ̫(ʨʠʩ. 8, 9,10).   

 
ʋʚʝʣʠʯʝʥʠʝ ʠʟʣʦʤʘʥʥʦʩʪʠ ʠ ʠʟʤʝʣʴʯʝʥʠʝ ʪʫʨʙʫʣʝʥʪʥʦʩʪʠ ʚʘʢʫʫʤʥʦʡ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʙʝʟʜʥʘ-ʪʨʝʱʠʥʳ (ʨʘ-

ʢʠʠ) ʩʚʷʟʘʥʳ: ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʩ ʨʦʩʪʦʤ ʵʥʪʨʦʧʠʠ (ʪ.ʝ., ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ), ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʩ ʫʧʣʦʪʥʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʠ 

(ʢʘʢ ʤʝʨʳ ʩʥʷʪʦʡ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ). ʇʨʠ ʧʨʠʙʣʠʞʝʥʠʠ ʢ ʧʨʦʧʘʩʪʠ ʤʳ ʩʪʘʣʢʠʚʘʝʤʩʷ ʩ ʚʦʧʨʦʩʘʤʠ, ʢʦʪʦʨʳʝ ʦʪʯʘʩʪʠ 

ʦʙʩʫʞʜʘʣʠʩʴ ʚʦ ʚʨʝʤʷ çɹʠʪʚʳ ʧʨʠ ʯʝʨʥʦʡ ʜʳʨʝè ("Black Hole War") ʤʝʞʜʫ ʉʪʠʚʝʥʦʤ ʍʦʢʠʥʛʦʤ ʠ ʃʝʦʥʘʨʜʦʤ ʉʘʩʢʠʥʜʦʤ.       

 

ɺ ʨʘʤʢʘʭ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʨʘʟʚʠʚʘʝʤʦʡ ʟʜʝʩʴ, ʩʘʤʳʝ ʩʣʦʞʥʳʝ ʨʘʢʠʠ ʫ ʧʝʨʠʬʝʨʠʠ ʩʘ-

ʤʦʡ ʙʦʣʴʰʦʡ çʢʦʨʧʫʩʢʫʣʳè (ʪ.ʝ. ʫ ʤʝʛʘ-ɺʩʝʣʝʥʥʦʡ) ʠ ʫ ʩʘʤʦʡ ʤʘʣʝʥʴʢʦʡ çʢʦʨʧʫʩʢʫʣʳè (ʪ.ʝ. ʫ ʷʜʨʘ çʠʥʩʪʘʥ-

ʪʦʥʘè), ʪ.ʢ. ʚʩʝ ʠʝʨʘʨʭʠʯʝʩʢʠʝ ʮʝʧʠ ʥʘʯʠʥʘʶʪʩʷ ʩ ʷʜʨʘ ʤʝʛʘ-ɺʩʝʣʝʥʥʦʡ (ʩ ʨʘʜʠʫʩʦʤ r10  ~1039 ʩʤ) ʠ ʟʘʢʘʥʯʠʚʘ-

ʶʪʩʷ ʥʘ ʷʜʨʝ çʠʥʩʪʘʥʪʦʥʘè (ʩ ʨʘʜʠʫʩʦʤ r10  ~10ï55 ʩʤ), ʧʨʠ ʵʪʦʤ ʠʝʨʘʨʭʠʯʝʩʢʠʝ ʘʥʪʠʮʝʧʠ ʥʘʯʠʥʘʶʪʩʷ ʩ ʷʜʨʘ 

çʠʥʩʪʘʥʪʦʥʘè ʠ ʟʘʢʘʥʯʠʚʘʶʪʩʷ ʥʘ ʷʜʨʝ ʤʝʛʘ-ɺʩʝʣʝʥʥʦʡ. ʇʦʵʪʦʤʫ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʵʪʠʭ ʷʜʝʨ (ʪ.ʝ. ʚ ʠʭ ʨʘʢʠʷʭ) 

ʠʤʝʝʪʩʷ ʙʝʩʢʦʥʝʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʧʣʝʪʝʥʥʳʭ ʩʣʦʝʚ. ʉʠʪʫʘʮʠʷ, ʦʜʥʘʢʦ, ʫʩʣʦʞʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ ʨʘʤʢʘʭ ʠʝʨʘʨ-

ʭʠʯʝʩʢʦʡ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʚ ʷʜʨʝ çʠʥʩʪʘʥʪʦʥʘè ʥʘʭʦʜʠʪʩʷ ʤʝʛʘ-ɺʩʝʣʝʥʥʘʷ.        

                               
 

 

ʈʠʩ. 10: ʌʨʘʢʪʘʣʴʥʳʝ ʠʣʣʶʩʪʨʘʮʠʠ ʨʘʢʠʠ, ʪ.ʝ. ʩʬʝʨʠʯʝʩʢʦʡ ʙʝʟʜʥʘ-ʪʨʝʱʠʥʳ,  

ʦʢʨʫʞʘʶʱʝʡ ʷʜʨʦ çʢʦʨʧʫʩʢʫʣʳè, ʚ ʯʘʩʪʥʦʩʪʠ, çʵʣʝʢʪʨʦʥʘ10è 

 

ʇʦʥʷʪʠʝ  ˰˧˵˶ (ʨʘʢʠʷ) ʚʟʷʪʦ ʠʟ ʊʆʈʓ, ɹʨʝʡʰʠʪ, 1: 6 -13 (ʠʣʠ ɹʠʙʣʠʠ, ɹʳʪʠʝ 1: 6 -13), ʛʜʝ ʆʧʠʩʳʚʘʝʪʩʷ ʉʦʟʜʘ-

ʥʠʝ ʩʬʝʨʠʯʝʩʢʠʭ ʩʚʦʜʦʚ ʩʨʝʜʠ ʚʝʨʭʥʠʭ ʠ ʥʠʞʥʠʭ ʚʦʜ ʚ ʪʝʯʝʥʠʝ ʚʪʦʨʦʛʦ ɼʥʷ ʊʚʦʨʝʥʠʷ.  

 

çʀ ʉʢʘʟʘʣ ˬ˧ˢ˪˞ (ʕʃʆʍʀʄ ï ɹ-ɻ): ñɼʘ ʙʫ-

ʜʝʪ  ˰˧˵˶ (ʨʘʢʠʷ) ʧʦʩʨʝʜʠ ˫˧ˬˢ (ʘ-ʤʘʠʤ -  (s5)-ʚʦʜ)  ʠ 

ʙʫʜʝʪ ʦʥʘ ʨʘʟʜʝʣʦʤ ʤʝʞʜʫ ˫˧ˬ (ʤʘʠʤ - ʚʦʜʘʤʠ) ʠ 

˫˧ˬ˪ (ʣʦ-ʤʘʠʤ - ʧʨʦʪʠʚʦ-ʚʦʜʘʤʠ)ò. ʀ ʉʦʟʜʘʣ ɹ-ɻ     

˰˧˵˶ˢ (5-ʨʘʢʠʶ) ʠ ʆʪʜʝʣʠʣ 5-ʚʦʜʜ ʧʦʜ ˰˧˵˶˪ (  ˪- ʨʘ-

ʢʠʝʡ ʦʪ 5-ʚʦʜ ʥʘʜ ˰˧˵˶˪ ( ˪ - ʨʘʢʠʝʡ), ʠ ʩʪʘʣʦ ʪʘʢ.  

ʅʘʟʚʘʣ ɹ-ɻ ˰˧˵˶˪ (  -ʨ˪ʘʢʠʶ) ˫˧ˬ˷ ( ˬ  ˷ï ʪʘʤ,  ˧ï 10 ,        

 ˫- ʢʨʫʛʦʚ ) ʠ ʙʳʣ ʚʝʯʝʨ, ʠ ʙʳʣʦ ʫʪʨʦ ï ɼʝʥʴ ɺʪʦ-

ʨʦʡ. ʀ ʉʢʘʟʘʣ ɹ-ɻ: ɼʘ ʩʪʝʢʫʪʩʷ 5-ʚʦʜʳ ʧʦʜ ʥʝʙʝ-

ʩʘʤʠ (ʨʘʢʠʝʡ) ʚ ʦʜʥʦ ʤʝʩʪʦ, ʠ ʩʪʘʥʝʪ ʟʨʠʤʦʡ  s ˷˟˧ˢ 

(ʡʘʙʘʰʘ - ʩʫʰʘ). ʀ ʙʳʣʦ ʪʘʢ. ʀ ʅʘʟʚʘʣ ɹ-ɻ ʩʫʰʫ 

ʟʝʤʣʝʡ, ʘ ˢˣ˵ˬ (ʤʠʢʚʫ ï ʩʪʝʯʝʥʠʝ, ʚʦʜʦʝʤ) ˫˧ˬˢ (  s

(5)-ʚʦʜ) ʅʘʟʚʘʣ ˫˧ˬ˧ ( (˧10-ʶ)-ʚʦʜʘʤʠ). ʀ ʚʠʜʝʣ ɹ-ɻ, 

ʯʪʦ ʭʦʨʦʰʦ.  

 

7 ʇʠʢʦʩʢʦʧʠʯʝʩʢʠʝ çʢʚʘʨʢʠè ʠ çʘʥʪʠʢʚʘʨʢʠè 
 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʜʣʷ ʩʦʢʨʘʱʝʥʠʷ ʟʘʧʠʩʝʡ ʤʳ ʦʧʫʩʢʘʝʤ ʠʥʜʝʢʩ ʚ ʥʘʟʚʘʥʠʠ çʢʦʨʧʫʩʢʫʣè ʠ çʘʥʪʠʢʦʨʧʫʩʢʫʣè. ʅʘʧʨʠʤʝʨ, ʚʤʝʩʪʦ 

çʵʣʝʢʪʨʦʥkè ʠ çʧʦʟʠʪʨʦʥkè ʙʫʜʝʤ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʠʩʘʪʴ çʵʣʝʢʪʨʦʥè ʠ çʧʦʟʠʪʨʦʥè ʙʝʟ ʠʥʜʝʢʩʦʚ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʦʩʪʘʚʠʤ ʚʦ 

ʚʥʠʤʘʥʠʠ, ʯʪʦ ʠʩʩʣʝʜʫʝʤʳʝ çʢʦʨʧʫʩʢʫʣʳè ʠ çʘʥʪʠʢʦʨʧʫʩʢʫʣʳè ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʢʘʢʦʡ-ʣʠʙʦ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʮʝʧʠ.  
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ɺ ʨʘʤʢʘʭ çɻʝʦʤʝʪʨʠʟʠʨʦʚʘʥʥʦʡ ʬʠʟʠʢʠ ʚʘʢʫʫʤʘ ʥʘ ʦʩʥʦʚʝ ɸʣʛʝʙʨʳ ʩʠʛʥʘʪʫʨè (ɻʌɺ&ɸʉ) [3,4,5,6,7,8,9, 

10,11,12,13,14,15,16], ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʝʥ ʤʝʪʦʜ, ʚ ʢʦʪʦʨʦʤ ʙʝʨʫʪʩʷ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʨʝʰʝʥʠʷ ʚʘ-

ʢʫʫʤʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʕʡʥʰʪʝʡʥʘ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʦʙʣʘʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʜʘʣʝʝ ʵʪʠ ʨʝʰʝʥʠʷ ʫʩʨʝʜ-

ʥʷʶʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʨʝʜʥʝʡ ʜʝʬʦʨʤʘʮʠʠ ʚʘʢʫʫʤʘ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʠ ʩʢʨʫʯʠʚʘʶʪʩʷ (ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʘʣʛʝʙʨʳ 

ʂʣʠʬʬʦʨʜʘ) ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʢʦʨʦʩʪʝʡ ʠ ʫʩʢʦʨʝʥʠʡ ʚʥʫʪʨʠ-ʚʘʢʫʫʤʥʳʭ ʪʦʢʦʚ (ʪʝʯʝʥʠʡ) ʚ ʪʦʡ 

ʞʝ ʦʙʣʘʩʪʠ.  

 

ʇʦʩʢʦʣʴʢʫ ʫʩʨʝʜʥʝʥʠʝ ʤʝʪʨʠʢ-ʨʝʰʝʥʠʡ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʚʘʢʫʫʤʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʕʡʥʰʪʝʡʥʘ ʧʨʠʚʦʜʷʪ ʢ ʧʦʣʦ-

ʞʠʪʝʣʴʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ, ʪʦ ʚ ʨʘʤʢʘʭ ʨʘʟʚʠʚʘʝʤʦʡ ʟʜʝʩʴ ʪʝʦʨʠʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʡ ʰʘʛ: ʨʘʩʩʤʦʪ-

ʨʝʪʴ ʥʝʩʪʘʙʠʣʴʥʳʝ ʚʳʧʫʢʣʦ-ʚʦʛʥʫʪʳʝ ʩʬʝʨʠʯʝʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʘʜʜʠʪʠʚʥʦʝ ʩʦʯʝʪʘʥʠʝ (ʪ.ʝ. ʫʩʨʝʜʥʝʥʠʝ) ʢʦʪʦ-

ʨʳʭ ʚʥʦʚʴ ʚ ʩʨʝʜʥʝʤ ʧʨʠʚʦʜʠʪ ʢ ʩʪʘʙʠʣʴʥʳʤ ʚʳʧʫʢʣʳʤ ʠʣʠ ʚʦʛʥʫʪʳʤ ʚʘʢʫʫʤʥʳʤ ʦʙʨʘʟʦʚʘʥʠʷʤ.    

 

ʂʘʢ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʚʳʰʝ, ʤʝʪʨʠʢʦ-ʜʠʥʘʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ çʵʣʝʢʪʨʦʥʘè ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʝʪʨʠʢʘʤʠ-ʨʝʰʝʥʠʷʤʠ 

(200) ï (208) ʚʪʦʨʦʛʦ ʚʘʢʫʫʤʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʕʡʥʰʪʝʡʥʘ Ὑ Ὣ ɤ πȢ ʋ ʚʩʝʭ ʵʪʠʭ ʤʝʪʨʠʢ ʦʜʠʥʘʢʦʚʘʷ ʩʠʛʥʘ-
ʪʫʨʘ (+ ï ï ï), ʢʦʪʦʨʘʷ ʟʘʜʘʝʪ ʪʦʧʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʚʳʧʫʢʣʦʛʦ ʚʘʢʫʫʤʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʄʝʪʨʠʢʦ-ʜʠʥʘʤʠ-

ʯʝʩʢʘʷ ʤʦʜʝʣʴ çʧʦʟʠʪʨʦʥʘè ʟʘʜʘʝʪʩʷ ʪʘʢʠʤʠ ʞʝ ʤʝʪʨʠʢʘʤʠ (210) ï (218), ʥʦ ʩ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʩʠʛʥʘʪʫʨʦʡ               

(ï + + +), ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʩʪʦʡʯʠʚʦʡ ʚʦʛʥʫʪʦʩʪʠ ʚʘʢʫʫʤʘ. 

 

ʅʝʫʩʪʦʡʯʠʚʦʝ ʚʳʧʫʢʣʦ-ʚʦʛʥʫʪʦʝ ʩʦʩʪʦʷʥʠʝ ʚʘʢʫʫʤʘ ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥʦ ʪʝʤʠ ʞʝ ʤʝʪʨʠʢʘʤʠ, ʯʪʦ ʠ çʵʣʝʢʪʨʦʥè 

ʠʣʠ çʧʦʟʠʪʨʦʥè, ʥʦ ʩ ʣʶʙʦʡ ʜʨʫʛʦʡ ʩʠʛʥʘʪʫʨʦʡ ʢʨʦʤʝ (+ ï ï ï) ʠ (ï + + +):                                                                                                                                                                                                                                                                                         

                                                                                                                                                                                                    

 
  

                                                                                           

(231)     

 

ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʘʙʣʠʮʘ 1 ʩ ʫʩʣʦʚʥʳʤʠ ʥʘʟʚʘʥʠʷʤʠ ʮʚʝʪʥʳʭ çʢʚʘʨʢʦʚè ʠ çʘʥʪʠʢʚʘʨʢʦʚè  

                                                                                                                                    

ʊʘʙʣʠʮʘ 1 ï ʉʠʛʥʘʪʫʨʳ ʮʚʝʪʥʳʭ çʢʚʘʨʢʦʚè ʠ çʘʥʪʠʢʚʘʨʢʦʚè  

  

ʊʠʧ 
ʩʠʛʥʘʪʫʨʳ, 

ʪ.ʝ. ʢʦʣʠʯʝ-

ʩʪʚʦ + ʠ ï 

ʉʠʛʥʘʪʫʨʳ  

çʂʚʘʨʢʦʚkè 

ʉʠʛʥʘʪʫʨʳ 

çɸʥʪʠʢʚʘʨʢʠkè 

ʎʚʝʪ  

çʢʚʘʨʢʘè 

ʠʣʠ  

çʘʥʪʠʢʚʘʨʢʘè 

10 ʤʝʪʨʠʢ 

ʚʠʜʘ (232)                       

ʩ ʩʠʛʥʘʪʫʨʦʡ: 

ʆʙʦʟʥʘʯʝʥʠʝ 

xi
+-çʢʚʘʨʢʘè 

10 ʤʝʪʨʠʢ 

ʚʠʜʘ (232)             

ʩ ʩʠʛʥʘʪʫʨʦʡ: 

ʆʙʦʟʥʘʯʝʥʠʝ 

xi
ï-çʘʥʪʠʢʚʘʨʢʘè 

 

1ï3 

 

(+ ï ï ï) 

 

eʞ+-çʢʚʘʨʢkè  

(çʵʣʝʢʪʨʦʥkè) 

 

 

(ï + + +) 

 

 

eʞï-çʘʥʪʠʢʚʘʨʢkè              

(çʧʦʟʠʪʨʦʥkè)              

 

ʞʝʣʪʳʡ 

 

 

1ï3 

 

(+ + + ï)   

  

(+ + ï +)  

  

(+ ï + +)   

 

 

dʢ+ -çʢʚʘʨʢkè 

 

dʟ+ -çʢʚʘʨʢkè  

 

dʛ+-çʢʚʘʨʢkè  

     

 

(ï ï ï +) 

   

(ï ï + ï) 

   

(ï + ï ï)   

 

dʢï-çʘʥʪʠʢʚʘʨʢkè 

 

dʟï-çʘʥʪʠʢʚʘʨʢkè 

 

dʛï-çʘʥʪʠʢʚʘʨʢkè        

 

ʢʨʘʩʥʳʡ 

 

ʟʝʣʝʥʳʡ 

 

ʛʦʣʫʙʦʡ 

 

 

2ï2 

 

(+ ï ï +)  

  

(+ ï + ï)  

 

(+ + ï ï) 

    

 

uʢ+ -çʢʚʘʨʢkè 

 

uʟ+ -çʢʚʘʨʢkè 

 

uʛ+-çʢʚʘʨʢkè 

 

(ï + + ï)   

 

(ï + ï +) 

   

(ï ï + +)   

 

uʢï-çʘʥʪʠʢʚʘʨʢkè  

 

uʟï-çʘʥʪʠʢʚʘʨʢkè   

 

uʛï-çʘʥʪʠʢʚʘʨʢkè       

 

ʢʨʘʩʥʳʡ 

 

ʟʝʣʝʥʳʡ 

 

ʛʦʣʫʙʦʡ 

 

4 

 

(+ + + +) 

 

iʙ+-çʢʚʘʨʢkè 

 

(ï ï ï ï) 

 

iʙ ï-çʘʥʪʠʢʚʘʨʢkè 

 

ɹʝʣʳʡ 

 
 

ʛʜʝ ʠʥʜʝʢʩ k ʚ ʥʘʟʚʘʥʠʠ çʢʚʘʨʢʘè ʠʣʠ çʘʥʪʠʢʚʘʨʢʘè ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ ʩʢʦʣʴʢʦ ʢʦʨʧʫʩʢʫʣ ʠʤʝʝʪʩʷ ʚ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʮʝʧʠ, ʚ 

ʢʦʪʦʨʫʶ ʚʭʦʜʠʪ ʜʘʥʥʦʝ ʚʘʢʫʫʤʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ. ɺ ʨʘʤʢʘʭ ʨʘʟʚʠʚʘʝʤʦʡ ʟʜʝʩʴ 10-ʫʨʦʚʥʝʚʦʡ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ 

ʤʦʜʝʣʠ ʜʘʥʥʳʡ ʠʥʜʝʢʩ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʟʥʘʯʝʥʠʷ k = 4,5,6,7,8,9,10.   
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ʄʝʪʨʠʢʦ-ʜʠʥʘʤʠʯʝʩʢʠʝ ʤʦʜʝʣʠ 16-ʪʠ ʧʠʢʦʩʢʦʧʠʯʝʩʢʠʭ çʢʚʘʨʢʦʚè ʠ çʘʥʪʠʢʚʘʨʢʦʚè ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʦʚʦʢʫʧʥʦ-

ʩʪʷʤʠ 10 ʤʝʪʨʠʢ ʪʠʧʘ (200) ï (208) ʠʣʠ (210) ï (218), ʥʦ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʠʛʥʘʪʫʨʦʡ ʠʟ ʪʘʙʣ. 1 ɼʣʷ ʧʨʠʤʝʨʘ 

ʧʨʠʚʝʜʝʤ uʢï-çʘʥʪʠʢʚʘʨʢè ʚ ʨʘʟʚʝʨʥʫʪʦʤ ʚʠʜʝ: 

 

                                                               uʢ
ï
-çɸʅʊʀʂɺɸʈʂkè                                                          (232) 

          ʥʝʩʪʘʙʠʣʴʥʦʝ "ʚʳʧʫʢʣʦ-ʚʦʛʥʫʪʦʝ" ʩʦʩʪʦʷʥʠʝ ʚʘʢʫʫʤʘ                                                                                                   

ʩ ʩʠʛʥʘʪʫʨʦʡ (ï + + ï), ʩʦʩʪʦʷʱʝʝ ʠʟ: 
 

 ɺʥʝʰʥʷʷ ʦʙʦʣʦʯʢʘ uʢï-çʘʥʪʠʢʚʘʨʢʘkè  

ʚ ʠʥʪʝʨʚʘʣʝ [r1, r6], ʩʠʛʥʘʪʫʨʘ (ï + + ï) 

   I                                       Ὠί ρ ὧὨὸ ὶὨ— ὶίὭὲ—Ὠ‰ȟ                              (233)         

  H                                      Ὠί ρ ὧὨὸ ὶὨ— ὶίὭὲ—Ὠ‰ȟ                               (234)           

  V                                      Ὠί ρ ὧὨὸ ὶὨ— ὶίὭὲ—Ὠ‰ȟ                               (235)          

  Hǋ                                      Ὠί ρ ὧὨὸ ὶὨ— ὶίὭὲ—Ὠ‰Ƞ                              (236)    

  ʗʜʨʦ uʢï-çʘʥʪʠʢʚʘʨʢʘkè 

ʚ ʠʥʪʝʨʚʘʣʝ [r6, ὶ], ʩʠʛʥʘʪʫʨʘ (ï + + ï) 

   I                                      Ὠί ρ ὧὨὸ
   

ὶὨ— ὶίὭὲ—Ὠ‰ȟ                             (237)         

  H                                      Ὠί ρ ὧὨὸ
    

ὶὨ— ὶίὭὲ—Ὠ‰ȟ                            (238)       

  V                                      Ὠί ρ ὧὨὸ
  

 

ὶὨ— ὶίὭὲ—Ὠ‰ȟ                            (239)        

  Hǋ                                      Ὠί ρ ὧὨὸ
    

ὶὨ— ὶίὭὲ—Ὠ‰ ;                           (240)    

ʐʝʣʴʪ  

ʚ ʠʥʪʝʨʚʘʣʝ [0, ¤], ʩʠʛʥʘʪʫʨʘ (ï + + ï) 

  i                                                Ὠί ὧὨὸ Ὠὶ ὶὨ— ὶίὭὲ—Ὠ‰                              (241)     
 

 

ʄʝʪʨʠʢʦ-ʜʠʥʘʤʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ çʢʚʘʨʢʦʚè ʠ çʘʥʪʠʢʚʘʨʢʦʚè ʘʥʘʣʦʛʠʯʥʳ (233) ï (241), ʥʦ ʩ ʩʠʛ-

ʥʘʪʫʨʘʤʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʚ ʪʘʙʣ. 1.  

                                                                                                                                                                                                      

ʂʨʦʤʝ ʚʳʧʫʢʣʦʛʦ çʵʣʝʢʪʨʦʥʘè (ʪ.ʝ., eʞ+-çʢʚʘʨʢʘè) ʩʠʛʥʘʪʫʨʦʡ (+ ï ï ï) ʠ ʚʦʛʥʫʪʦʛʦ çʧʦʟʠʪʨʦʥʘè (eʞï-çʘʥʪʠ-

ʚʘʨʢʘè) ʩ ʩʠʛʥʘʪʫʨʦʡ (ï + + +), ʚʩʝ ʦʩʪʘʣʴʥʳʝ çʢʚʘʨʢʠè ʠ çʘʥʪʠʢʚʘʨʢʠè ʷʚʣʷʶʪʩʷ ʥʝʩʪʘʙʠʣʴʥʳʤʠ ʚʳʧʫʢʣʦ-

ʚʦʛʥʫʪʳʤʠ ʚʘʢʫʫʤʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ, ʪ.ʢ. ʤʝʪʨʠʢʠ, ʥʘʧʨʠʤʝʨ, ʚʠʜʘ (233) ï (241) ʩ ʩʠʛʥʘʪʫʨʦʡ (ï + + ï), ʥʝ 

ʷʚʣʷʶʪʩʷ ʨʝʰʝʥʠʷʤʠ ʚʪʦʨʦʛʦ ʚʘʢʫʫʤʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʕʡʥʰʪʝʡʥʘ Ὑ Ὣ ɤ π (ʪ.ʝ. ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʫʩʣʦ-

ʚʠʷʤ ʩʪʘʙʠʣʴʥʦʩʪʠ, ʠʣʠ ʟʘʢʦʥʘʤ ʩʦʭʨʘʥʝʥʠʷ). ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʧʦʜʩʪʘʥʦʚʢʘ ʢʦʤʧʦʥʝʥʪ ʤʝʪʨʠʯʝʩʢʠʭ ʪʝʥʟʦʨʦʚ ʠʟ 

ʤʝʪʨʠʢ ʚʠʜʘ (233) ï (241) ʩ ʣʶʙʦʡ ʜʨʫʛʦʡ ʩʠʛʥʘʪʫʨʦʡ ʠʟ ʤʘʪʨʠʮʳ (231) ʢʨʦʤʝ (+ ï ï ï) ʠ (ï + + +) ʚʦ ʚʪʦʨʦʝ 

ʚʘʢʫʫʤʥʦʝ ʫʨʘʚʥʝʥʠʝ ʕʡʥʰʪʝʡʥʘ, ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʨʘʚʝʥʩʪʚʫ ʥʫʣʶ. ʕʪʦ ʠ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʢʦʥʬʘʡʥʤʝʥʪʘ, ʪ.ʝ. 

ʧʨʠʯʠʥʦʡ ʦʪʩʫʪʩʪʚʠʷ ʚʳʧʫʢʣʦ-ʚʦʛʥʫʪʳʭ çʢʚʘʨʢʦʚè ʠ çʘʥʪʠʢʚʘʨʢʦʚè ʚ ʩʚʦʙʦʜʥʦʤ ʩʦʩʪʦʷʥʠʝ.  

 

8 ʄʝʪʨʠʢʦ-ʜʠʥʘʤʠʯʝʩʢʠʝ ʤʦʜʝʣʠ çʧʨʦʪʦʥʘè ʠ çʘʥʪʠʧʨʦʪʦʥʘè  

 

ɺʳʰʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʩʪʘʙʠʣʴʥʳʝ ʚʳʧʫʢʣʳʝ ʠ ʚʦʛʥʫʪʳʝ ʚʘʢʫʫʤʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʦʧʠʩʳʚʘʶʪʩ ̫ʪʦʣʴʢʦ ʩʦ-

ʚʦʢʫʧʥʦʩʪʷʤʠ ʤʝʪʨʠʢ-ʨʝʰʝʥʠʡ ʚʪʦʨʦʛʦ ʚʘʢʫʫʤʥʦʛʦ ʫʨʘʚʥʝʥʠ ̫ʕʡʥʰʪʝʡʥʘ ʩʠʛʥʘʪʫʨʘʤʠ (+ ï ï ï) ʠ (ï + + +). 

ʆʜʥʘʢʦ ʥʝ ʪʦʣʴʢʦ çʵʣʝʢʪʨʦʥè (ʪ.ʝ., eʞ+-çʢʚʘʨʢè) (199) ʠ çʧʦʟʠʪʨʦʥè (ʪ.ʝ., eʞï-çʘʥʪʠʢʚʘʨʢè) (209) ʤʦʛʫʪ ʙʳʪʴ 

ʩʬʝʨʠʯʝʩʢʠʤʠ ʩʪʘʙʠʣʴʥʳʤʠ ʚʘʢʫʫʤʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ. 

 

ʉʪʘʙʠʣʴʥʳʝ ʩʬʝʨʠʯʝʩʢʠʝ ʚʘʢʫʫʤʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʩʦ ʩʠʛʥʘʪʫʨʘʤʠ (+ ï ï ï) ʠʣʠ (ï + + +) ʤʦʛʫʪ ʙʳʪʴ ʩʦʩʪʘʚʣʝʥʳ 

ʠʟ ʜʚʫʭ ʨʘʟʥʦʮʚʝʪʥʳʭ u-çʢʚʘʨʢʦʚè (ʠʣʠ u-çʘʥʪʠʢʚʘʨʢʦʚè) ʠ ʦʜʥʦʛʦ d-çʢʚʘʨʢʘè (ʠʣʠ d-çʘʥʪʠʢʚʘʨʢʘè) ʠʟ ʪʘʙʣ. 1: 

 

dʢ+(+  +  +  ï) 

uʟï (ï  +  ï  +) 

uʛï (ï  ï  +  +) 

ʨ1
ï(ï  +  +  +) + 

(242) 

 

dʟ+ (+  +  ï  +) 

uʛï (ï  ï  +  +) 

uʢï (ï  +  +  ï) 

p2
ï (ï  +  +  +) + 

 (243) 

 

dʛ+(+  ï  +  +) 

uʢï(ï  +  +  ï)     

uʟï(ï  +  ï  +) 

p3
ï(ï  +  +  +) + 

    (244) 

 

 

ʛʜʝ pi
ï ï ʪʨʠ ʚʦʟʤʦʞʥʳʭ ʩʦʩʪʦʷʥʠʷ pi

ï-çʧʨʦʪʦʥʘè (i = 1, 2, 3) ʩ ʩʠʛʥʘʪʫʨʦʡ (ï + + +). 
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ʛʜʝ pi
+ ï ʪʨʠ ʚʦʟʤʦʞʥʳʭ ʩʦʩʪʦʷʥʠʷ pi

+-çʘʥʪʠʧʨʦʪʦʥʘè ʩ ʩʠʛʥʘʪʫʨʦʡ (+ ï ï ï).   

 

ɺ ʩʘʤʦʤ ʜʝʣʝ, ʝʩʣʠ ʚ ʯʠʩʣʠʪʝʣʷʭ ʨʘʥʞʠʨʥʳʭ ʚʳʨʘʞʝʥʠʡ (242) ï (247) ʧʦ ʩʪʦʣʙʮʘʤ ʩʢʣʘʜʳʚʘʪʴ ʟʥʘʢʠ +  ʠ  ï , ʪʦ 

ʚ ʟʥʘʤʝʥʘʪʝʣʷʭ ʵʪʠʭ ʚʳʨʘʞʝʥʠʡ ʧʦʣʫʯʘʶʪʩʷ ʟʥʘʢʠ ʩʠʛʥʘʪʫʨʳ (+ ï ï ï) ʠʣʠ (ï + + +). 

 

ɺ ʙʦʣʝʝ ʢʦʤʧʘʢʪʥʦʤ ʚʠʜʝ ʩʦʩʪʦʷʥʠʷ pi
ï-çʧʨʦʪʦʥʘè ʠ pi

+-çʘʥʪʠʧʨʦʪʦʥʘè ʤʦʛʫʪ ʙʳʪʴ ʟʘʧʠʩʘʥʳ ʪʘʢ, ʢʘʢ ʧʨʠʥʷʪʦ ʚ 

ʢʚʘʥʪʦʚʦʡ ʭʨʦʤʦʜʠʥʘʤʠʢʝ 

 

 p1
ï  = uʟïuʛïdʢ+,      p2 

ï = uʢï uʛï dʟ+,       p3
ï =   uʟï uʢï dʛ+ ,                                                                                       (248)   

       

 p1
+ = uʟ+uʛ+dʢï,      p2 

+ = uʢ+ uʛ+ dʟï,      p3
+ =   uʟ+ uʢ+ dʛï .                                                                                       (249)   

 

ʆʪʣʠʯʠʝ, ʦʜʥʘʢʦ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚ ʉʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ ʕʏ ʧʨʦʪʦʥʳ ʩʦʩʪʦʷʪ ʠʟ ʢʚʘʨʢʦʚ, ʘ ʘʥʪʠʧʨʦʪʦʥʳ 

ʩʦʩʪʦʷʪ ʠʟ ʘʥʪʠʢʚʘʨʢʦʚ, ʪʦʛʜʘ ʢʘʢ ʚ "ɸʣʛʝʙʨʝ ʩʠʛʥʘʪʫʨ" pi
ï-çʧʨʦʪʦʥè ʠ pi

+-çʘʥʪʠʧʨʦʪʦʥè ʩʦʩʪʦʷʪ, ʢʘʢ ʠʟ çʢʚʘʨ-

ʢʦʚè, ʪʘʢ ʠ ʠʟ çʘʥʪʠʢʚʘʨʢʦʚè. ʇʦʵʪʦʤʫ, ʚ ʠʪʦʛʝ, ʚ ɸʣʛʝʙʨʝ ʩʠʛʥʘʪʫʨ çʚʝʱʝʩʪʚʦè (ʪʦʯʥʝʝ, ʩʬʝʨʠʯʝʩʢʠʝ ʚʳʧʫʢʣʳʝ 

ʚʘʢʫʫʤʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ) ʠ çʘʥʪʠʚʝʱʝʩʪʚʦè (ʩʬʝʨʠʯʝʩʢʠʝ ʚʦʛʥʫʪʳʝ ʚʘʢʫʫʤʥʳʝ ʘʥʪʠʦʙʨʘʟʦʚʘʥʠʷ) ʧʝʨʝʤʝʰʘʥʳ, 

ʠ ʥʝʪ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʦʡ ʩ ʙʘʨʠʦʥʥʦʡ ʘʩʠʤʤʝʪʨʠʝʡ ɺʩʝʣʝʥʥʦʡ.  

 

ɼʣʷ ʧʨʠʤʝʨʘ, ʧʨʝʜʩʪʘʚʠʤ ʤʥʦʛʦʩʣʦʡʥʫʶ ʤʝʪʨʠʢʦ-ʜʠʥʘʤʠʯʝʩʢʫʶ ʤʦʜʝʣʴ p1
ï-çʧʨʦʪʦʥʘè (242) 

 

dʢ+(+  +  +  ï) 

uʟï (ï  +  ï  +) 

uʛï (ï  ï  +  +) 

ʨ1
ï(ï  +  +  +) + 

 

ʚ ʨʘʟʚʝʨʥʫʪʦʤ ʚʠʜʝ:  

                                                                       ʈ1
ï
-çʇʈʆʊʆʅkè                                                         (250)    

ʩʪʘʙʠʣʴʥʦʝ ʚ ʩʨʝʜʥʝʤ ʚʦʛʥʫʪʦʝ ʩʬʝʨʠʯʝʩʢʦʝ ʚʘʢʫʫʤʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ 

ʩ ʦʙʱʝʡ ʩʠʛʥʘʪʫʨʦʡ (ï + + +), ʩʦʩʪʦʷʱʝʝ ʠʟ: 

dʢ+-çʢʚʘʨʢkè  
ʚr ʧʫʢʣʦ-ʚʦʛʥʫʪʦʝ ʚʘʢʫʫʤʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ                                                                                                                                 

ʩ ʩʠʛʥʘʪʫʨʦʡ: (+ + + ï), ʩʦʩʪʦʷʱʝʝ ʠʟ: 

                                                                 ɺʥʝʰʥʷʷ ʦʙʦʣʦʯʢʘ dʢ+-çʢʚʘʨʢʘkè                                                 (251)  

   ʚ ʠʥʪʝʨʚʘʣʝ [r5, r6] (ʨʠʩ. 11), ʩʠʛʥʘʪʫʨʘ (+ + + ï) 

Ὠί ρ ὧὨὸ
   

ὶὨ— ὶίὭὲ—Ὠ‰ , 

Ὠί ρ ὧὨὸ
 

ὶὨ— ὶίὭὲ—Ὠ‰ , 

Ὠί ρ ὧὨὸ ὶὨ— ὶίὭὲ—Ὠ‰ , 

Ὠί ρ ὧὨὸ ὶὨ— ὶίὭὲ—Ὠ‰ ; 

                                                                               ʗʜʨʦ dʢ+-çʢʚʘʨʢʘkè                                                            (252)     

    ʚ ʠʥʪʝʨʚʘʣʝ [r6,r9] (ʨʠʩ. 11), ʩʠʛʥʘʪʫʨʘ (+ + + ï) 

Ὠί ρ ὧὨὸ
   

ὶὨ— ὶίὭὲ—Ὠ‰ , 

Ὠί ρ ὧὨὸ
   

 
ὶὨ— ὶίὭὲ—Ὠ‰ , 

Ὠί ρ ὧὨὸ
   

ὶὨ— ὶίὭὲ—Ὠ‰ , 

Ὠί ρ ὧὨὸ 
   

 ὶὨ— ὶίὭὲ—Ὠ‰ ; 

                                                                            ʐʝʣʴʪ dʢ+-çʢʚʘʨʢʘkè                                                            (253)         

ʚ ʠʥʪʝʨʚʘʣʝ [0,¤], ʩʠʛʥʘʪʫʨʘ (+ + + ï) 

Ὠί ὧὨὸ Ὠὶ ὶὨ— ὶίὭὲ—Ὠ‰ . 

dʢï (ï  ï  ï  +) 

     uʟ+ (+  ï  +  ï) 

     uʛ+ (+  +  ï  ï) 

       ʨ1
+ (+  ï  ï  ï) + 

  (245) 

   dʟï ( ï  ï  +  ï) 

   uʛ+ ( +  +  ï  ï) 

   uʢ+ ( +  ï  ï  +) 

    ʨ2
+( +  ï  ï  ï) +  

     (246)  

dʛï ( ï  +  ï  ï) 

 uʢ+ ( +  ï  ï  +)   

 uʟ+ ( +  ï  +  ï)       

  ʨ3
+( +  ï  ï  ï)+ 

   (247) 
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uʟ
ï-çʘʥʪʠʢʚʘʨʢkè  

ʚʳʧʫʢʣʦ-ʚʦʛʥʫʪʦʝ ʚʘʢʫʫʤʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ                                                                                                                                 

ʩ ʩʠʛʥʘʪʫʨʦʡ (ï + ï +), ʩʦʩʪʦʷʱʝʝ ʠʟ: 
 

                                                             ɺʥʝʰʥʷʷ ʦʙʦʣʦʯʢʘ uʟï-çʘʥʪʠʢʚʘʨʢʘkè                                             (254)    

ʚ ʠʥʪʝʨʚʘʣʝ [r5,r6] (ʨʠʩ. 11), ʩʠʛʥʘʪʫʨʘ (ï + ï +)                                         

Ὠί ρ ὧὨὸ ὶὨ— ὶίὭὲ—Ὠ‰ , 

Ὠί ρ ὧὨὸ ὶὨ— ὶίὭὲ—Ὠ‰ , 

Ὠί ρ ὧὨὸ ὶὨ— ὶίὭὲ—Ὠ‰ , 

Ὠί ρ ὧὨὸ
  

ὶὨ— ὶίὭὲ—Ὠ‰ ; 

                                                                         ʗʜʨʦ uʟï-çʘʥʪʠʢʚʘʨʢʘkè                                                          (255)               

ʚ ʠʥʪʝʨʚʘʣʝ [r6,r9] (ʨʠʩ. 11), ʩʠʛʥʘʪʫʨʘ (ï + ï +)                                                    

Ὠί ρ ὧὨὸ ὶὨ— ὶίὭὲ—Ὠ‰ , 

Ὠί ρ ὧὨὸ ὶὨ— ὶίὭὲ—Ὠ‰ , 

Ὠί ρ ὧὨὸ ὶὨ— ὶίὭὲ—Ὠ‰ , 

Ὠί ρ ὧὨὸ ὶὨ— ὶίὭὲ—Ὠ‰ ; 

                                                                        ʐʝʣʴʪ uʟï-çʘʥʪʠʢʚʘʨʢkè                                                        (256)       

ʚ ʠʥʪʝʨʚʘʣʝ [0,¤], ʩʠʛʥʘʪʫʨʘ (ï + ï +)                                                    

Ὠί ὧὨὸ Ὠὶ ὶὨ— ὶίὭὲ—Ὠ‰ . 

                                  

uʛ
ï-çʘʥʪʠʢʚʘʨʢkè  

ʚʳʧʫʢʣʦ-ʚʦʛʥʫʪʦʝ ʚʘʢʫʫʤʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ  

ʩ ʩʠʛʥʘʪʫʨʦʡ: (ï ï + +), ʩʦʩʪʦʷʱʝʝ ʠʟ:    
   

                                                             ɺʥʝʰʥʷʷ ʦʙʦʣʦʯʢʘ uʛï-çʘʥʪʠʢʚʘʨʢʘkè                                             (257)    

ʚ ʠʥʪʝʨʚʘʣʝ [r5,r6] (ʨʠʩ. 11), ʩʠʛʥʘʪʫʨʘ (ï ï + +) 

Ὠί ρ ὧὨὸ ὶὨ— ὶίὭὲ—Ὠ‰ , 

Ὠί ρ ὧὨὸ ὶὨ— ὶίὭὲ—Ὠ‰ , 

Ὠί ρ ὧὨὸ ὶὨ— ὶίὭὲ—Ὠ‰ , 

Ὠί ρ ὧὨὸ ὶὨ— ὶίὭὲ—Ὠ‰ ; 

                                                                         ʗʜʨʦ uʛï-çʘʥʪʠʢʚʘʨʢʘkè                                                          (258)       

ʚ ʠʥʪʝʨʚʘʣʝ [r6 , r9] (ʨʠʩ. 11), ʩʠʛʥʘʪʫʨʘ (ï ï + +) 

Ὠί ρ ὧὨὸ ὶὨ— ὶίὭὲ—Ὠ‰ , 

Ὠί ρ ὧὨὸ ὶὨ— ὶίὭὲ—Ὠ‰ , 

Ὠί ρ ὧὨὸ ὶὨ— ὶίὭὲ—Ὠ‰ , 

Ὠί
 

ρ ὧὨὸ
   

ὶὨ— ίὭὲ—Ὠ‰ ; 

                                                                         ʐʝʣʴʪ uʛï-çʘʥʪʠʢʚʘʨʢʘkè                                                       (259)         

ʚ ʠʥʪʝʨʚʘʣʝ [0,¤]), ʩʠʛʥʘʪʫʨʘ (ï ï + +) 

Ὠί ὧὨὸ Ὠὶ ὶὨ— ὶίὭὲ—Ὠ‰ . 

 

ɿʜʝʩʴ ʩʦʛʣʘʩʥʦ ʠʝʨʘʨʭʠʠ (59) ʠ ʦʙʦʟʥʘʯʝʥʠʷʤ (194) ʠ (195) ʠ ʧʨʠʥʷʪʦ   

     

r6 ~ 10ï13 ʩʤ,        ὶ ὶ ὶ ὶ ὶͯ  ρπςτ ̒  ̍ȟ       ḳ  ͯ  ȟ                                                                                                                                            
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ʀʣʣʶʩʪʨʘʮʠʷ ʤʝʪʨʠʢʦ-ʜʠʥʘʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʷʜʨʘ ʠ ʙʣʠʞʥʝʡ ʚʥʝʰʥʝʡ ʦʙʦʣʦʯʢʠ çʧʨʦʪʦʥʘè ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘ-

ʣʠʟʘ ʩʦʚʦʢʫʧʥʦʩʪʠ ʤʝʪʨʠʢ-ʨʝʰʝʥʠʡ (250), ʧʨʦʚʝʜʝʥʥʦʛʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ɻʝʦʤʝʪʨʠʟʠʨʦʚʘʥʥʦʡ ʬʠ-

ʟʠʢʠ ʚʘʢʫʫʤʘ ʥʘ ʦʩʥʦʚʝ ɸʣʛʝʙʨʳ ʩʠʛʥʘʪʫʨ (ɻʌɺ&ɸʉ) [8,9,10], ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 11,  

 

   
 

ʈʠʩ. 11: ʀʣʣʶʩʪʨʘʮʠʷ ʚ ʩʨʝʜʥʝʤ ʚʦʛʥʫʪʦʛʦ ʩʬʝʨʠʯʝʩʢʦʛʦ ʩʪʘʙʠʣʴʥʦʛʦ ʚʘʢʫʫʤʥʦʛʦ ʦʙʨʘʟʦ-

ʚʘʥʠ,̫ ʩʦʩʪʦʷʱʝʛʦ ʠʟ 2-ʭ ʮʚʝʪʥʳʭ çʘʥʪʠʢʚʘʨʢʦʚè ʠ ʦʜʥʦʛʦ çʢʚʘʨʢʘè (ʚ ʯʘʩʪʥʦʩʪʠ, pi
ï-çʧʨʦ-

ʪʦʥè (250)). ɺʥʫʪʨʝʥʥʠʝ ʷʜʨʳʰʢʠ ʵʪʠʭ ʚʘʢʫʫʤʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʥʘʭʦʜʷʪʩʷ ʚ ʧʦʩʪʦʷʥʥʦʤ 

ʭʘʦʪʠʯʝʩʢʦʤ ʧʝʨʝʤʝʱʝʥʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ  

ʦʙʱʝʛʦ ʮʝʥʪʨʘ ʷʜʨʘ pi
ï-çʧʨʦʪʦʥʘè 

 

ʇʨʠ ʩʣʦʞʝʥʠʠ ʦʜʥʦʨʦʜʥʳʭ ʩʣʘʛʘʝʤʳʭ ʚ ʤʝʪʨʠʢʘʭ (251), (254) ʠ (257) ʧʦ ʘʣʛʦʨʠʪʤʫ, ʫʢʘʟʘʥʥʦʤʫ ʚ ʨʘʥʞʠʨʝ 

(242), ʚ ʩʨʝʜʥʝʤ ʧʦʣʫʯʘʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʤʝʪʨʠʢ (210) ï (214), ʦʧʠʩʳʚʘʶʱʘʷ ʤʝʪʨʠʢʦ-ʜʠʥʘʤʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ 

ʚʥʝʰʥʝʡ ʦʙʦʣʦʯʢʠ çʧʦʟʠʪʨʦʥʘè. ʆʜʥʘʢʦ ʚʥʫʪʨʠ ʷʜʨʘ çʧʨʦʪʦʥʘè ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʦʩʪʦʷʥʥʦʝ ʭʘʦʪʠʯʝ-

ʩʢʦʝ ʩʤʝʱʝʥʠʝ ʚʥʫʪʨʝʥʥʝʛʦ ʷʜʨʳʰʢʘ dʢ+-çʢʚʘʨʢʘè ʠ ʚʥʫʪʨʝʥʥʠʭ ʷʜʨʳʰʝʢ uʟï-çʘʥʪʠʢʚʘʨʢʘè ʠ uʛï-çʘʥʪʠʢʚʘʨʢʘè 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʙʱʝʛʦ ʮʝʥʪʨʘ r = 0 (ʨʠʩ. 11). ʈʘʜʠʫʩ ʷʜʨʘ p1
ï-çʧʨʦʪʦʥʘè, ʩʦʩʪʦʷʱʝʛʦ 

ʠʟ ̫ʜʝʨ 2-ʭ çʘʥʪʠʢʚʘʨʢʦʚè ʠ ʦʜʥʦʛʦ çʢʚʘʨʢʘè, ʙʦʣʴʰʝ ʨʘʜʠʫʩʘ ʷʜʨʘ çʧʦʟʠʪʨʦʥʘè, ʪ.ʢ. ʠʭ ʚʥʫʪʨʝʥʥʠʝ ʷʜʨʳʰʢʠ 

ʩʣʦʞʥʦ (ʭʘʦʪʠʯʝʩʢʠ) ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ, ʧʨʠʪʷʛʠʚʘʶʪ ʠ ʦʪʪʘʣʢʠʚʘʶʪ ʜʨʫʛ ʜʨʫʛʘ. ʊʦʣʴʢʦ ʚ ʩʨʝʜʥʝʤ ʮʝʥʪʨʳ ʵʪʠʭ 

ʷʜʨʳʰʝʢ ʩʦʚʧʘʜʘʶʪ ʩ ʦʙʱʠʤ ʮʝʥʪʨʦʤ: <rʟ> = 0,  <rʛ> = 0,  <rʢ> = 0. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʷʪʴ ʥʝ ʪʦʣʴʢʦ 

ʤʝʪʨʠʢʦ-ʜʠʥʘʤʠʯʝʩʢʦʝ, ʥʦ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʚʥʫʪʨʠʷʜʝʨʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʯʪʦ ʦʪʯʘʩʪʠ ʨʘʩʩʤʦʪʨʝʥʦ ʚ 

Ä4.9 ʚ [8], ʘ ʪʘʢʞʝ ʚ [15].  

 

ʇʨʦʙʣʝʤʘ ʢʦʥʬʘʡʥʤʝʥʪʘ ʪʨʝʭ ʚʳʧʫʢʣʦ-ʚʦʛʥʫʪʳʭ ʩʬʝʨʠʯʝʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʥʘʧʨʠʤʝʨ, dʢ+-çʢʚʘʨʢʘè, uʟï-çʘʥʪʠ-

ʢʚʘʨʢʘè ʠ uʛï-çʘʥʪʠʢʚʘʨʢʘè ʨʝʰʘʝʪʩʷ ʩʘʤʘ ʩʦʙʦʡ, ʪʘʢ ʢʘʢ ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ ʜʦʣʛʦ ʩʫʱʝʩʪʚʦʚʘʪʴ ʥʝ 

ʤʦʞʝʪ. ʊʦʣʴʢʦ ʚʤʝʩʪʝ ʦʥʠ ʦʙʨʘʟʫʶʪ ʩʪʘʙʠʣʴʥʦʝ ʚ ʩʨʝʜʥʝʤ çʚʦʛʥʫʪʦʝè ʚʘʢʫʫʤʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʤʳ 

ʫʩʣʦʚʥʦ ʥʘʟʚʘʣʠ pi -çʧʨʦʪʦʥʦʤè (ʨʠʩ. 11).    

 

ɺʥʫʪʨʝʥʥʦʩʪʴ ʷʜʨʘ çʧʨʦʪʦʥʘè ʧʦʩʪʦʷʥʥʦ ʙʳʩʪʨʦ ʧʝʨʝʭʦʜʠʪ ʠʟ ʦʜʥʦʛʦ ʢʚʘʨʢʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʥʘʧʨʠʤʝʨ, (242), 

ʚ ʜʨʫʛʦʝ, ʥʘʧʨʠʤʝʨ, ʚ (244).  ʊʦ ʝʩʪʴ, çʧʨʦʪʦʥè ʠʟ ʩʦʩʪʦʷʥʠʷ ʩ ʦʜʥʠʤ ʩʦʩʪʘʚʦʤ ʮʚʝʪʥʳʭ çʢʚʘʨʢʦʚè ʠ çʘʥʪʠʢʚʘʨ-

ʢʦʚè ʧʦʩʪʦʷʥʥʦ ʧʝʨʝʭʦʜʠʪ ʚ ʩʦʩʪʦʷʥʠʝ ʩ ʜʨʫʛʠʤ ʠʭ ʩʦʩʪʘʚʦʤ ʧʦ ʩʨʝʜʩʪʚʦʤ ʦʙʤʝʥʘ çʛʣʶʦʥʘʤʠè (298) ï (299) 

ʠʥʘʯʝ ʛʦʚʦʨʷ, ʜʝʬʦʨʤʘʮʠʠ ʚʘʢʫʫʤʘ ʚʥʫʪʨʠ ʷʜʨʘ çʧʨʦʪʦʥʘè ʧʦʩʪʦʷʥʥʦ ʩʣʦʞʥʦ ʧʝʨʝʩʪʨʘʠʚʘʶʪʩʷ. ʇʦʵʪʦʤʫ ʚ ʤʘʩ-

ʰʪʘʙʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʤʳ ʠʤʝʝʤ ʜʝʣʦ ʩ ʫʩʨʝʜʥʝʥʥʳʤ ʩʦʩʪʦʷʥʠʝʤ çʧʨʦʪʦʥʘè 

 

 ʨï = 1/3 (pï1 + pï2 + pï3)                                                                                                                                       (260)         

 

ʠʣʠ ʩ ʫʯʝʪʦʤ (248): 

 

ʨï = 1/3 (uïʟ uïʛ d+
ʢ  +    uïʢ uïʛ d+

ʟ  +    uïʟ uïʢ d+
ʛ ).                                                                                               (261)         

 

ʉʦʚʦʢʫʧʥʦʩʪ ɹʤʝʪʨʠʢ-ʨʝʰʝʥʠʡ (251) ï (259) ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ɸʣʛʝʙʨʳ ʩʠʛʥʘʪʫʨ  

[3,4,5,6,7,8,9,10,11], ʧʦʟʚʦʣʷʶʪ ʠʟʚʣʝʯʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʤʥʦʞʝʩʪʚʝ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚʥʫʪʨʠ ʷʜʨʘ çʧʨʦ-

ʪʦʥʘè ʠʣʠ çʘʥʪʠʧʨʦʪʦʥʘè, ʚ ʝʛʦ ʨʘʢʠʠ ʠ ʚʦ ʚʥʝʰʥʝʡ ʦʙʦʣʦʯʢʝ. ɹʦʣʝʝ ʧʦʣʥʦʡ ʛʝʦʤʝʪʨʠʟʠʨʦʚʘʥʥʦʡ ʬʠʟʠʢʝ çʥʫʢ-

ʣʦʥʦʚè ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʚʷʪʠʪʴ ʦʪʜʝʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ. 
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9 ʄʝʪʨʠʢʦ-ʜʠʥʘʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ çʥʝʡʪʨʦʥʘè   

 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʷʜʝʨʥʦʡ ʬʠʟʠʢʝ (ʢʚʘʥʪʦʚʦʡ ʭʨʦʤʦʜʠʥʘʤʠʢʝ) ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʥʝʡʪʨʦʥ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ d-ʢʚʘʨʢʦʚ 

ʩ ʟʘʨʷʜʦʤ (ï1/3)e ʠ ʦʜʥʦʛʦ u-ʢʚʘʨʢʘ ʩ ʟʘʨʷʜʦʤ (2/3)e  (ʛʜʝ ʝ ï ʟʘʨʷʜ ʵʣʝʢʪʨʦʥʘ) 

 

n = ddu.                                                                                                                                                                (262)      

   

ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʦʛʦ ʩʦʯʝʪʘʥʠʷ ʥʝʡʪʨʦʥ ʦʢʘʟʳʚʘʝʪʩʷ ʵʣʝʢʪʨʠʯʝʩʢʠ ʥʝʡʪʨʘʣʴʥʦʡ ʯʘʩʪʠʮʝʡ ʩ ʥʫʣʝʚʳʤ ʩʫʤʤʘʨʥʳʤ 

ʟʘʨʷʜʦʤ (ï1/3)e + (ï1/3)e + (2/3)e = 0.    

                        

ɺ ʨʘʟʚʠʚʘʝʤʦʡ ʟʜʝʩʴ ɻʌɺ&ɸʉ ʥʠ ʦʜʥʦʛʦ 3-çʢʚʘʨʢʦʚʦʛʦè ʩʪʘʙʠʣʴʥʦʛʦ ʚʘʢʫʫʤʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩ ʥʫʣʝʚʳʤ 

çʵʣʝʢʪʨʠʯʝʩʢʠʤè ʟʘʨʷʜʦʤ ʥʝ ʧʦʣʫʯʘʝʪʩʷ, ʧʦʩʢʦʣʴʢʫ ʥʝʪ ʥʠ ʦʜʥʦʡ ʘʜʜʠʪʠʚʥʦʡ ʢʦʤʙʠʥʘʮʠʠ ʪʨʝʭ ʠʟ 16-ʠ ʩʠʛʥʘ-

ʪʫʨ 

 

                                                                                              

(263)     

 

ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʥʫʣʝʚʦʡ ʩʠʛʥʘʪʫʨʝ (0 0 0 0). ʂʘʢ ʧʦʢʘʟʘʥʦ ʚ [9], ʛʜʝ ʠʩʩʣʝʜʦʚʘʥʘ ʧʨʠʨʦʜʘ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 

ʟʘʨʷʜʘ ʥʘ ʦʩʥʦʚʝ ɸʣʛʝʙʨʳ ʩʠʛʥʘʪʫʨ, ʥʫʣʝʚʘʷ ʩʠʛʥʘʪʫʨʘ ʫʩʨʝʜʥʝʥʥʦʡ ʤʝʪʨʠʢʠ ʦʟʥʘʯʘʝʪ ʵʣʝʢʪʨʠʯʝʩʢʫ  ʁ

ʥʝʡʪʨʘʣʴʥʦʩʪʴ.  

 

ɾʝʣʘʝʤʳʡ ʨʝʟʫʣʴʪʘʪ (ʪ.ʝ., ʚ ʩʨʝʜʥʝʤ ʥʫʣʝʚʦʝ çɻ ʣʝʢʪʨʠʯʝʩʢʦʝè ʦʢʨʫʞʝʥʠʝ ʷʜʨʘ ʚʘʢʫʫʤʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ) ʜʦʩʪʠ-

ʛʘʝʪʩʷ ʚ ʩʣʫʯʘʝ ʨʘʥʞʠʨʦʚ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʯʝʪʳʨʝʭ ʩʠʛʥʘʪʫʨ. ʇʦʵʪʦʤʫ ʚ ʨʘʤʢʘʭ ʨʘʟʚʠʚʘʝʤʦʡ ʟʜʝʩʴ ʪʝʦʨʠʠ çʵʣʝʢ-

ʪʨʠʯʝʩʢʠè ʥʝʡʪʨʘʣʴʥʘʷ ʢʦʨʧʫʩʢʫʣʘ (çʥʝʡʪʨʦʥè) ʤʦʞʝʪ ʠʤʝʪʴ ʩʣʝʜʫʶʱʠʝ ʪʦʧʦʣʦʛʠʯʝʩʢʠʝ (ʫʟʣʦʚʳʝ) ʢʦʥʬʠʛʫ-

ʨʘʮʠʠ:                                                                                                                                                                                         

                                                                                                                                                                (264)   

    iʙï  (ï  ï  ï  ï)              

    dʛ+ (+  ï  +  +) 

 uʢï  (ï  +  +  ï) 

 dʟ+ (+  +  ï  +) 

 n1
0 (0  0  0  0) + 

 

iʙï  (ï  ï  ï  ï) 

dʟ+ (+  +  ï  +) 

dʢ+ (+  +  +  ï) 

uʛï (ï  ï  +  +) 

n2
0 (0  0  0  0) + 

 

iʙï  (ï  ï  ï   ï) 

dʛ+ (+  ï  +  +) 

uʟï  (ï  +  ï  +)  

dʢ+ (+  +  +  ï) 

n3
0 (0  0   0  0) + 

     iʙï   (ï  ï  ï  ï) 

     uʟï  (ï  +  ï  +) 

     dʛ+  (+  ï  +  +) 

     dʢ+  (+  +  +  ï) 

       n4
0  (0  0  0  0) + 

 

 

 

 

 

   

 

ʅʘʧʦʤʥʠʤ, ʯʪʦ ʢʘʞʜʦʡ ʩʠʛʥʘʪʫʨʝ ʚ ʨʘʥʞʠʨʘʭ (264) ʩʦʦʪʚʝʪʩʪʚʫʝʪ çʢʚʘʨʢè ʠʣʠ çʘʥʪʠʢʚʘʨʢè ʠʟ ʪʘʙʣ. 1, ʧʨʠ ʵʪʦʤ 

ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʦʧʠʩʳʚʘʝʪʩʷ 10-ʶ ʤʝʪʨʠʢʘʤʠ ʚʠʜʘ (233) ï (241) ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʠʛʥʘʪʫʨʦʡ. 

  

ɺ ʵʪʠʭ ʨʘʥʞʠʨʘʭ, ʢʨʦʤʝ ʠʟʚʝʩʪʥʳʭ ʚ ʢʚʘʥʪʦʚʦʡ ʭʨʦʤʦʜʠʥʘʤʠʢʝ ʮʚʝʪʥʳʭ d ʠ u 

çʢʚʘʨʢʦʚè ʠ çʘʥʪʠʢʚʘʨʢʦʚè, ʠʤʝʝʪʩʷ ʪʘʢʞʝ ʵʢʟʦʪʠʯʝʩʢʠʝ ʙʝʣʳʝ çʢʚʘʨʢè ʠ çʘʥʪʠ-

ʢʚʘʨʢè:  

                                                                                                                                

iʙ+-çʢʚʘʨʢè, ʪ.ʝ.10 ʤʝʪʨʠʢ ʚʠʜʘ (232) ʩ ʩʠʛʥʘʪʫʨʦʡ (+ + + +),                                                              

iʙï-çʘʥʪʠʢʚʘʨʢè, ʪ.ʝ.10 ʤʝʪʨʠʢ ʚʠʜʘ (232) ʩ ʩʠʛʥʘʪʫʨʦʡ (ï ï ï ï),  

ʛʜʝ ʠʥʜʝʢʩ i ʦʪ ʩʣʦʚʘ invisible ï ʥʝʚʠʜʠʤʳʡ.  

 

ɹʝʣʳʤʠ ʜʘʥʥʳʝ iʙ-çʢʚʘʨʢè ʠ iʙ-çʢʚʘʨʢè ʥʘʟʚʘʥʳ ʧʦʪʦʤʫ, ʯʪʦ ʦʥʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʠʜʥʳ ʚʥʫʪʨʠ ʷʜʨʘ çʥʝʡʪʨʦʥʘè, 

ʪ.ʢ. ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʦʧʦʣʦʛʠʠ, ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ "ʪʦʯʢʫ" ʠ "ʘʥʪʠʪʦʯʢʫ" (ʩʤʦʪʨʠʪʝ Ä4 ʚ [4]). ɺʦʟʤʦʞʥʦ, 

ʧʦʵʪʦʤʫ ʠʭ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʷʜʨʝ çʥʝʡʪʨʦʥʘè ʥʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ, ʠ ʥʝ ʫʯʠʪʳʚʘʣʦʩʴ ʚ ʉʪʘʥ-

ʜʘʨʪʥʦʡ ʤʦʜʝʣʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ.  

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʘʤʢʘʭ ɸʣʛʝʙʨʳ ʩʠʛʥʘʪʫʨ ʚʦʩʝʤʴ ʚʦʟʤʦʞʥʳʭ ʩʦʩʪʦʷʥʠʡ çʥʝʡʪʨʦʥʘè ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʚ ʚʠʜʝ ʨʘʥʞʠʨʦʚ (263) ʠʣʠ ʚ ʙʦʣʝʝ ʪʨʘʜʠʮʠʦʥʥʦʤ ʚʠʜʝ:  

 

n1
0 = iʙïdʛ+dʟ+uʢï,        n2

0 =  iʙïdʢ+dʟ+uʛï,      n3
0 = iʙïdʢ+dʛ+uʟï,       n4

0 = iʙïdʢ+dʛ+uʟï,                                               (265) 

 

n5
0 = iʙ+dʛïdʟïuʢ+,      n6

0 = iʙ+dʟïdʢïuʛ+,           n7
0 = iʙ+dʛïdʢïuʟ+,       n80 = iʙ+dʛïdʢïuʟ+. 

   iʙ+ (+  +  +  +) 

   dʛï (ï  +  ï   ï) 

uʢ+ (+  ï   ï  +) 

dʟï (ï   ï  +  ï) 

n5
0 (0  0   0  0) + 

 

iʙ+ (+  +  +  +) 

dʟï (ï  ï  +  ï) 

dʢï (ï  ï  ï  +) 

uʛ+ (+  +  ï  ï) 

n6
0 (0  0  0  0) + 

  

iʙ+ (+  +  +  +) 

dʛï (ï  +  ï  ï) 

uʟ+ (+  ï  +  ï)  

dʢï (ï  ï  ï  +) 

n7
0 (0  0  0  0) +    

       iʙ+  (+  +  +  +) 

       uʟ+  (+  ï  +   ï) 

       dʛï  (ï   +  ï  ï) 

       dʢï (ï   ï  ï  +) 

         n8
0 (0  0   0  0) + 
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ʊʘʢʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ʪʦʧʦʣʦʛʠʯʝʩʢʠʭ ʫʟʣʦʚ (ʪ.ʝ. ʩʦʩʪʦʷʥʠʡ çʥʝʡʪʨʦʥʘè), ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʟʘʧʠʩʠ ʩʦʩʪʘʚʘ ʥʝʡʪʨʦʥʘ 

ʚ ʢʚʘʥʪʦʚʦʡ ʭʨʦʤʦʜʠʥʘʤʠʢʝ (262) ʧʨʠʩʫʪʩʪʚʠʝʤ ʥʝʨʘʟʣʝʯʠʤʳʭ iʙ+-çʢʚʘʨʢʘè ʠ iʙï-çʘʥʪʠʢʚʘʨʢʘè.  

 

ʀʟ-ʟʘ ʩʣʦʞʥʳʭ ʚʥʫʪʨʠʷʜʝʨʥʳʭ ʪʦʧʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʘʤʦʨʬʦʟ ʣʶʙʘʷ ʘʜʜʠʪʠʚʥʘʷ 4-çʢʚʘʨʢè-çʘʪʥʠʢʚʘʨʢʦʚʘʷè ʨʘʥ-

ʞʠʨʥʘʷ ʢʦʤʙʠʥʘʮʠʷ (265) ʤʦʞʝʪ ʧʝʨʝʩʪʨʦʠʪʴʩʷ ʪʘʢ, ʯʪʦ ʚʥʫʪʨʠ ʷʜʨʘ ʜʘʥʥʦʛʦ ʚʘʢʫʫʤʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʣʫ-

ʯʠʪʩʷ pi
ï-çʧʨʦʪʦʥè ʠ çʵʣʝʢʪʨʦʥè (ʪ.ʝ. çʘʪʦʤè ʚʦʜʦʨʦʜʘ):     

                                                                                                                                                                              (266)  

 

   

 

 

 

 

ʊʘʢʦʝ ʧʝʨʝʩʪʨʦʝʥʠʝ (ʪ.ʝ. ʧʝʨʝʚʷʟʳʚʘʥʠʝ ʪʦʧʦʣʦʛʠʯʝʩʢʦʛʦ ʫʟʣʘ) ʚʥʫʪʨʠ ʷʜʨʘ çʥʝʡʪʨʦʥʘè ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ 

ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʨʘʩʧʘʜʫ ʥʘ çʧʨʦʪʦʥè, çʵʣʝʢʪʨʦʥè ʠ çʥʝʡʪʨʠʥʦè: 

 

 n ­  pï + e+ + ne+,                                                                                                                                              (267)           

 

ʛʜʝ ne+ ï ʵʣʝʢʪʨʦʥʥʦʝ çʥʝʡʪʨʠʥʦè. 

 

ʆʪʤʝʪʠʤ, ʯʪʦ ʚ ʨʘʟʚʠʚʘʝʤʦʡ ʟʜʝʩʴ çɻʝʦʤʝʪʨʠʟʠʨʦʚʘʥʥʦʡ ʬʠʟʠʢʝ ʚʘʢʫʫʤʘ ʥʘ ʦʩʥʦʚʝ ɸʣʛʝʙʨʳ ʩʠʛʥʘʪʫʨè 

çʥʝʡʪʨʠʥʦè ʠʤʝʝʪ ʩʚʦʶ ʤʝʪʨʠʢʦ-ʜʠʥʘʤʠʯʝʩʢʫʶ ʤʦʜʝʣʴ. çʅʝʡʪʨʠʥʦè ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʩʚʷʟʘʥʦ ʩ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʤ ʷʜʨʦʤ çʢʦʨʧʫʩʢʫʣʳè, ʪʘʢ ʤʦʞʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ (ʩʤʦʪʨʠʪʝ [10,11]) .  

 

ʆʪʤʝʪʠʤ, ʯʪʦ ʚ ʩʠʛʥʘʪʫʨʥʳʭ ʤʝʪʘʤʦʨʬʦʟʘʭ (ʪ.ʝ. ʚ ʧʨʦʮʝʩʩʘʭ ʧʝʨʝʚʷʟʢʠ ʪʦʧʦʣʦʛʠʯʝʩʢʠʭ ʫʟʣʦʚ) ʜʝʡʩʪʚʫʝʪ ʟʘʢʦʥ 

ʩʦʭʨʘʥʝʥʠʷ ʟʥʘʢʦʚ ç+è ʠ çïè. ʅʘʧʨʠʤʝʨ, ʚ ʨʘʥʞʠʨʥʦʤ ʚʳʨʘʞʝʥʠʠ (266) ʜʦ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʙʳʣʦ 8 ç+è ʠ 8 çïè 

ʠ ʧʦʩʣʝ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʦʩʪʘʣʦʩʴ 8 ç+è ʠ 8 çïè.  
 

ɺʥʫʪʨʠʷʜʝʨʥʳʝ ʩʠʛʥʘʪʫʨʥʳʝ (ʪ.ʝ. ʪʦʧʦʣʦʛʠʯʝʩʢʠʝ) ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʪʘʢ ʞʝ ʢ ʢʦʥʬʠʛʫʨʘʮʠʷʤ 

çʢʚʘʨʢʦʚè ʠ çʘʥʪʠʢʚʘʨʢʦʚè ʚ ʚʠʜʝ ʨ1
+-çʘʥʪʠʧʨʦʪʦʥʘè ʠ çʧʦʟʠʪʨʦʥʘè (ʪ.ʝ. çʘʥʪʠ-ʘʪʦʤʘè ʚʦʜʦʨʦʜʘ)                                                                                                                                                                                  

                                                                                                                                                        (268)  

 

   

 

 

 

 

ʕʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʨʦʮʝʩʩʫ ʨʘʩʧʘʜʘ çʥʝʡʪʨʦʥʘè ʥʘ ʨ1
+-çʘʥʪʠʧʨʦʪʦʥè ʠ çʧʦʟʠʪʨʦʥè  

 

n ­  p+ + eï + neï,                                                                                                                                               (269)      

             

ʛʜʝ ne+ ï ʧʦʟʠʪʨʦʥʥʦʝ çʥʝʡʪʨʠʥʦè.      

 

ʊʘʢʠʝ ʨʘʩʧʘʜʳ ʜʦʣʞʥʳ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ ʥʘ ʧʨʘʢʪʠʢʝ. ɽʩʣʠ ʜʘʥʥʦʝ ʧʨʝʜʩʢʘʟʘʥʠʝ ɸʣʛʝʙʨʳ ʩʠʛʥʘʪʫʨ ʥʝ ʧʦʜ-

ʪʚʝʨʜʠʪʴʩʷ, ʪʦ ʥʫʞʥʦ ʠʩʢʘʪʴ ʧʨʠʯʠʥʫ ʦʪʩʫʪʩʪʚʠʷ ʨʘʩʧʘʜʦʚ ʪʠʧʘ (269).    

 

ʆʜʥʦʡ ʠʟ ʪʘʢʠʭ ʧʨʠʯʠʥ ʤʦʞʝʪ ʙʳʪʴ ʩʣʝʜʫʶʱʝʝ: ʚ ʩʣʫʯʘʝ ʪʨʘʥʩʬʦʨʤʘʮʠʠ çʥʝʡʪʨʦʥʘè ʪʠʧʘ (266) ʠʟʤʝʥʷʶʪʩʷ 10 

ʟʥʘʢʦʚ, ʘ ʚ ʩʣʫʯʘʝ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʪʠʧʘ (268) ʠʟʤʝʥʷʶʪʩʷ 12 ʟʥʘʢʦʚ. ʀʟʤʝʥʝʥʠʝ ʟʥʘʢʘ ʦʟʥʘʯʘʝʪ ʧʝʨʝʩʪʨʦʡʢʫ 

ʚʥʫʪʨʠʷʜʝʨʥʦʡ ʪʦʧʦʣʦʛʠʠ (ʪ.ʝ. ʠʟʤʝʥʝʥʠʝ ʚʳʧʫʢʣʦ-ʚʦʛʥʫʪʦʛʦ ʩʦʩʪʦʷʥʠʷ ʣʦʢʘʣʴʥʦʡ ʦʙʣʘʩʪʠ ʚʘʢʫʫʤʘ ʚʥʫʪʨʠ ʠ, 

ʚʦʟʤʦʞʥʦ ʩʥʘʨʫʞʠ, ʷʜʨʘ çʥʝʡʪʨʦʥʘè), ʥʘ ʵʪʦ ʪʨʝʙʫʶʪʩʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ. ʇʦʵʪʦʤʫ ʚʝʨʦʷʪʥʦʩʪʴ ʪʨʘʥʩ-

ʬʦʨʤʘʮʠʠ ʩ ʠʟʤʝʥʝʥʠʝʤ 10-ʠ ʟʥʘʢʦʚ ʪʠʧʘ (266) ʤʝʥʝʝ ʵʥʝʨʛʦʟʘʪʨʘʪʥʘʷ ʠ ʧʦʪʦʤʫ ʙʦʣʝʝ ʚʝʨʦʷʪʥʘ, ʯʝʤ ʪʨʘʥʩʬʦʨ-

ʤʘʮʠʷ ʪʠʧʘ (268) ʩ ʠʟʤʝʥʝʥʠʝʤ 12-ʠ ʟʥʘʢʦʚ.  

 

ʊʘʢʘʷ ʷʚʥʘʷ ʘʩʠʤʤʝʪʨʠʷ ʤʦʞʝʪ ʙʳʪʴ ʩʢʦʤʧʝʥʩʠʨʦʚʘʥʘ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʚʩʝʭ 8-ʠ ʚʦʟʤʦʞʥʳʭ 

ʩʦʩʪʦʷʥʠʡ çʥʝʡʪʨʦʥʘè (264). ʂʨʦʤʝ ʪʦʛʦ, ʤʝʥʴʰʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʥʝ ʠʩʢʣʶʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʧʘʜʘ ʪʠʧʘ (268). 

ʇʦʵʪʦʤʫ ʧʨʝʜʩʢʘʟʘʥʠʝ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʩʧʘʜʘ çʥʝʡʪʨʦʥʘè ʥʝ ʪʦʣʴʢʦ ʥʘ çʧʨʦʪʦʥè ʠ çʵʣʝʢʪʨʦʥè, ʥʦ ʠ ʥʘ çʘʥʪʠ-

ʧʨʦʪʦʥè ʠ çʧʦʟʠʪʨʦʥè ʜʦʣʞʥʦ ʙʳʪʴ ʜʝʪʘʣʴʥʦ ʠʟʫʯʝʥʘ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʨʦʚʝʨʝʥʘ.  

 

ɺʥʫʪʨʠʷʜʝʨʥʳʝ ʚʘʢʫʫʤʥʳʝ ʬʣʫʢʪʫʘʮʠʠ ʥʘʩʪʦʣʴʢʦ ʙʳʩʪʨʦ ʠʟʤʝʥʯʠʚʳ, ʯʪʦ ʜʣʷ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʥʘʙʣʶʜʘʪʝʣʷ 

çʥʝʡʪʨʦʥè ï ʵʪʦ ʨʝʟʫʣʴʪʘʪ ʫʩʨʝʜʥʝʥʠʷ ʚʩʝʭ ʝʛʦ ʚʦʟʤʦʞʥʳʭ ʩʦʩʪʦʷʥʠʡ    

 

 

   (ï  ï  ï  ï)              

   (+  ï  +  +)      

(ï  +  +  ï)         

(+  +  ï  +) 

(0  0  0  0) + 

(+  ï  +  +) 

(ï  +  +  ï) 

   (ï  +  ï  +)  

(+  ï  ï  ï) 

   (0  0  0  0) + 

 

   (ï  ï  ï  ï)              

   (+  ï  +  +)      

(ï  +  +  ï)         

(+  +  ï  +)    

(0  0  0  0) + 

(+  ï  +  ï) 

(ï  +  ï  ï) 

   (+  ï  ï  +)  

 (ï  +  +  +) 

   (0  0  0   0) + 

 

  pi
ς-ζͨͪͦͭͦͤη 

 ζΉ͔ͭͪͦͤ͟͡η 

  ζ͔͚ͤͭͪͦͤη 

  ͪ 1
+-ζ͙͊ͤͭͨͪͦͭͦͤη 

   ζ͙ͨͦͭͪͦͤ͘η 

  ζ͔͚ͤͭͪͦͤη 
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                                                                                                                                                                               (270)      

n =1/8 (n1
0+ n2

0+ n3
0+ n4

0+ n5
0+ n6

0+ n7
0+ n8

0) = 

   = 1/8 (iʙïdʛ+dʟ+uʢï + iʙïdʢ+dʟ+uʛï + iʙïdʢ+dʛ+uʟï+ iʙïdʢ+dʛ+uʟï+ iʙ+dʛïdʟïuʢ+,+ iʙ+dʟïdʢïuʛ+, + iʙ+dʛïdʢïuʟ+ + iʙ+dʛïdʢïuʟ+).             

 

çɸʪʦʤʥʦʡè ɸʣʛʝʙʨʝ ʩʠʛʥʘʪʫʨ (ʪ.ʝ. ɻʝʦʤʝʪʨʠʟʠʨʦʚʘʥʥʦʡ ʬʠʟʠʢʝ çʧʨʦʪʦʥʦʚè ʠ çʥʝʡʪʨʦʥʦʚè) ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʚʷ-

ʪʠʪʴ ʦʪʜʝʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ.     

 

10 ʄʝʪʨʠʢʦ-ʜʠʥʘʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ çʘʪʦʤʘè ʜʝʡʪʝʨʠʷ  

 

çɸʪʦʤè ʜʝʡʪʝʨʠʷ ʩʦʩʪʦʠʪ ʠʟ ʦʜʥʦʛʦ çʧʨʦʪʦʥʘè, ʦʜʥʦʛʦ çʥʝʡʪʨʦʥʘè ʠ ʦʜʥʦʛʦ çʵʣʝʢʪʨʦʥʘè. ʊʦʧʦʣʦʛʠʯʝʩʢʘʷ (ʫʟ-

ʣʦʚʘʷ) ʢʦʥʬʠʛʫʨʘʮʠʷ ʪʘʢʦʡ ʦʙʣʘʩʪʠ ʚʘʢʫʫʤʘ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

                                                                                                                                (271) 

 

çʧʨʦʪʦʥè 

 

+ 

çʥʝʡʪʨʦʥè 

+ 

 

çʵʣʝʢʪʨʦʥè 

= 

(+   +   +  ï) 

(ï   +   ï  +) 

(ï   ï   +  +) 

    (ï   ï   ï   ï) 

    (+  ï   +   +) 

 (ï   +  +   ï) 

 (+   +   ï  +) 

(+  ï   ï   ï)   

2ʅ(0  0   0  0)+ 

ʠʣʠ   

    (+   +   ï  +) 

    (ï   ï   +  +) 

    (ï   +   +  ï) 

    (+   +   +  +) 

    (+   ï   +  ï)    ʠʣʠ é              

    (ï   +   ï  ï) 

    (ï   ï   ï  +) 

    (+  ï   ï   ï) 
2ʅ(0   0   0   0) + 

                                                                                                                              

                         

 

ʛʜʝ ʢʘʞʜʦʡ ʩʠʛʥʘʪʫʨʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ çʢʚʘʨʢè ʠʣʠ çʘʥʪʠʢʚʘʨʢè ʠʟ ʪʘʙʣ. 1, ʪ.ʝ. ʩʦʚʦʢʫʧʥʦʩʪʴ 10 ʤʝʪʨʠʢ ʪʠʧʘ (232).  

 

çɸʪʦʤè ʜʝʡʪʝʨʠʷ ʪʘʢʞʝ ʤʦʞʝʪ ʩʦʩʪʦʷʪʴ ʠʟ çʘʥʪʠʧʨʦʪʦʥʘè, çʥʝʡʪʨʦʥʘè ʠ çʧʦʟʠʪʨʦʥʘè: 

 

 

çʘʥʪʠʧʨʦʪʦʥè 

 

+ 

çʥʝʡʪʨʦʥè 

+ 

 

çʧʦʟʠʪʨʦʥè 

= 

(ï   ï   ï  +) 

(+   ï   +  ï) 

(+   +   ï  ï) 

    (+   +   +  +) 

    (ï  +   ï   ï) 

 (+   ï  ï   +) 

 (ï   ï   +  ï) 

(ï  +   +   +)    

2ʅ(0  0   0  0)+ 

ʠʣʠ   

    (ï   ï   +  ï) 

    (+   +   ï  ï) 

    (+   ï   ï  +) 

    (ï   ï   ï  ï) 

    (ï   +   ï  +)    ʠʣʠ é                         

    (+   ï   +  +)   

    (+   +   +  ï) 

    (ï   +   +  +) 
2ʅ(0   0   0   0) + 

                                                                             

            (272) 

 

ʂʘʞʜʘʷ ʫʟʣʦʚʘʷ (ʪ.ʝ., ʩʠʛʥʘʪʫʨʥʘʷ, ʠʣʠ ʪʦʧʦʣʦʛʠʯʝʩʢʘʷ) ʢʦʥʬʠʛʫʨʘʮʠʷ (271) ʠʣʠ (272) ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʘ 

ʩ ʢʘʢʦʡ-ʪʦ ʚʝʨʦʷʪʥʦʩʪʴʶ, ʠ ʤʦʞʝʪ ʩʦ ʚʨʝʤʝʥʝʤ ʧʝʨʝʭʦʜʠʪʴ ʠʟ ʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʜʨʫʛʦʝ ʠʟ-ʟʘ ʚʥʫʪʨʠʷʜʝʨʥʳʭ 

ʧʨʦʮʝʩʩʦʚ (ʪʦʧʦʣʦʛʠʯʝʩʢʠʭ ʧʝʨʝʩʪʨʦʝʢ) ʩ ʦʙʤʝʥʦʤ ʛʣʶʦʥʘʤʠ (300), ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʦʙʱʝʛʦ ʨʝʟʫʣʴʪʘʪʘ (ʪ.ʝ., 

ʪʦʧʦʣʦʛʠʯʝʩʢʦʛʦ ʫʟʣʘ) 2ʅ(0 0 0 0)+. 

 

ɺ ʨʘʤʢʘʭ ʨʘʟʚʠʚʘʝʤʦʡ ʟʜʝʩʴ ɻʌɺ&ɸʉ ʥʝ ʙʳʚʘʝʪ çʘʪʦʤʘè ʜʝʡʪʝʨʠʷ ʠ çʘʥʪʠ-ʘʪʦʤʘè ʜʝʡʪʝʨʠʷ, ʘ ʝʩʪʴ ʪʦʣʴʢʦ ʦʜʠʥ 

çʘʪʦʤè ʜʝʡʪʝʨʠʷ, ʚ ʢʦʪʦʨʦʤ çʢʚʘʨʢʠè ʠ çʘʥʪʠʢʚʘʨʢʠè ʪʘʢ ʧʦʩʪʦʷʥʥʦ ʪʨʘʥʩʬʦʨʤʠʨʫʶʪʩʷ ʜʨʫʛ ʚ ʜʨʫʛʘ, ʯʪʦ ʢʘʢʦʝ-

ʪʦ ʚʨʝʤʷ ʜʘʥʥʦʝ ʚ ʩʨʝʜʥʝʤ ʩʬʝʨʠʯʝʩʢʦʝ ʚʘʢʫʫʤʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ çʘʪʦʤʘè, ʘ ʚ ʜʨʫʛʦʡ 

ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʦʥʦ ʩʫʱʝʩʪʚʫʝʪ ʚ ʚʠʜʝ çʘʥʪʠ-ʘʪʦʤʘè. ʕʪʦ ʢʘʩʘʝʪʩʷ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʣʦʢʘʣʴʥʳʭ ʠ ʛʣʦ-

ʙʘʣʴʥʳʭ ʚʘʢʫʫʤʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʘʢ ʫʞʝ ʚʳʰʝ ʦʪʤʝʯʘʣʦʩʴ, ʚ ʧʨʝʜʣʘʛʘʝʤʦʡ ɻʌɺ&ɸʉ ʦʪʩʫʪ-

ʩʪʚʫʝʪ ʧʨʦʙʣʝʤʘ ʙʘʨʠʦʥʥʦʡ ʘʩʠʤʤʝʪʨʠʠ ɺʩʝʣʝʥʥʦʡ. ʆʜʥʘʢʦ ʧʨʠʩʫʪʩʪʚʫʝʪ ʜʨʫʛʦʡ ʚʦʧʨʦʩ: ï çʇʦʯʝʤʫ çʢʦʨʧʫʩ-

ʢʫʣʳè ʠ çʘʥʪʠʢʦʨʧʫʩʢʫʣʳè (ʪ.ʝ. çʚʝʱʝʩʪʚʦè ʠ çʘʥʪʠʚʝʱʝʩʪʚʦè) ʥʝ ʘʥʥʠʛʠʣʠʨʫʶʪ?    

 

ʇʨʝʜʣʘʛʘʝʪʩʷ ʩʣʝʜʫʶʱʠʡ ʦʪʚʝʪ: ï çɸʥʥʠʛʠʣʷʮʠʷ çʢʦʨʧʫʩʢʫʣè ʠ çʘʥʪʠʢʦʨʧʫʩʢʫʣè ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʠʟ-ʟʘ ʠʭ ʭʘʦ-

ʪʠʯʝʩʢʦʛʦ (ʪʝʧʣʦʚʦʛʦ) ʜʚʠʞʝʥʠʷè. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʚ ʵʪʦʡ ʨʘʙʦʪʝ ʤʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤ çʢʦʨʧʫʩʢʫʣʳè ʠ çʘʥʪʠʢʦʨ-

ʧʫʩʢʫʣʳè ʚ ʩʪʘʪʠʯʝʩʢʦʤ (ʧʦʢʦʷʱʝʤʩʷ) ʩʦʩʪʦʷʥʠʠ, ʧʦʵʪʦʤʫ ʦʥʠ ʚ ʪʦʯʥʦʩʪʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳ ʜʨʫʛ ʜʨʫʛʫ ʠ ʧʦ-

ʵʪʦʤʫ ʤʦʛʫʪ ʩʦʚʤʝʩʪʥʦ ʧʦʣʥʦʩʪʴʶ ʚʦʩʩʪʘʥʦʚʠʪʴ ʠʩʭʦʜʥʳʡ (ʥʝ ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʡ) ʫʯʘʩʪʦʢ ʚʘʢʫʫʤʘ, ʪ.ʝ. ʚʳʧʫʢ-

ʣʦʩʪʴ ʚʘʢʫʫʤʘ ʤʦʞʝʪ ʚ ʪʦʯʥʦʩʪʠ ʟʘʧʦʣʥʠʪʴ ʝʛʦ ʚʦʛʥʫʪʦʩʪʴ. ʆʜʥʘʢʦ, ʨʝʘʣʴʥʦʩʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʩʣʦʞʥʝʝ: 

- ʚʦ-ʧʝʨʚʳʭ, ʬʦʨʤʳ ʷʜʝʨ çʢʦʨʧʫʩʢʫʣè ʠ çʘʥʪʠʢʦʨʧʫʩʢʫʣè ʚ ʨʝʘʣʴʥʦʩʪʠ ʧʦʩʪʦʷʥʥʦ ʭʘʦʪʠʯʝʩʢʠ ʠʩʢʘʞʘʶʪʩʷ, ʧʦ-

ʜʦʙʥʦ ʪʨʝʧʝʱʫʱʝʤʫʩʷ ʩʬʝʨʠʯʝʩʢʦʤʫ ʩʪʫʜʥʶ, (ʨʠʩ. 6 ʠ 11), ʧʦʵʪʦʤʫ ʠʩʢʘʞʝʥʥʳʝ ʷʜʨʘ çʢʦʨʧʫʩʢʫʣè ʠ çʘʥʪʠʢʦʨ-

ʧʫʩʢʫʣè ʥʝ ʩʦʚʧʘʜʘʶʪ, ʠ ʥʝ ʤʦʛʫʪ ʚ ʪʦʯʥʦʩʪʠ ʟʘʧʦʣʥʠʪʴ ʜʨʫʛ ʜʨʫʛʘ;  

- ʚʦ-ʚʪʦʨʳʭ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʚ [10], ʚʦʢʨʫʛ ʧʦʜʚʠʞʥʳʭ ʷʜʝʨ çʢʦʨʧʫʩʢʫʣè ʠ çʘʥʪʠʢʦʨʧʫʩʢʫʣè ʥʘʚʦʜʷʪʩʷ ʪʦʨʦʠ-

ʜʘʣʴʥʦ-ʚʠʥʪʦʚʳʝ ʚʥʫʪʨʠ-ʚʘʢʫʫʤʥʳʝ ʪʦʢʠ (ʩʫʙʢʦʥʪ-ʘʥʪʠʩʫʙʢʦʥʪʥʳʝ ʚʠʭʨʠ), ʢʦʪʦʨʳʝ ʧʦʜʜʝʨʞʠʚʘʶʪ ʜʚʠʞʝʥʠʝ 

ʵʪʠʭ ʷʜʝʨ ʧʦ ʠʥʝʨʮʠʠ ʠ ʥʝ ʧʦʟʚʦʣʷʶʪ ʠʤ ʘʥʥʠʛʠʣʠʨʦʚʘʪʴ, ʜʘʞʝ ʝʩʣʠ ʦʥʠ ʧʝʨʝʤʝʱʘʶʪʩʷ ʨʷʜʦʤ ʩ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, 

ʠʣʠ ʜʚʠʛʘʶʪʩʷ ʥʘ ʚʩʪʨʝʯʫ ʜʨʫʛ ʜʨʫʛʫ.     
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ ɻʌɺ&ɸʉ ʧʨʝʜʩʢʘʟʳʚʘʝʪ, ʯʪʦ ʘʥʥʠʛʠʣʷʮʠʷ ʦʜʠʥʘʢʦ-

ʚʳʭ çʢʦʨʧʫʩʢʫʣè ʠ çʘʥʪʠʢʦʨʧʫʩʢʫʣè ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʪʦʣʴʢʦ ʧʨʠ ʧʦʣ-

ʥʦʡ ʦʩʪʘʥʦʚʢʝ ʠʭ ʧʦʩʪʫʧʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ (ʪ.ʝ. ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

ʙʣʠʟʢʦʡ ʢ ʥʫʣʁ). ʊʦʣʴʢʦ ʧʦʩʣʝ ʵʪʦʛʦ ʦʜʥʦʪʠʧʥʳʝ çʢʦʨʧʫʩʢʫʣʘè ʠ çʘʥ-

ʪʠʢʦʨʧʫʩʢʫʣʘè ʤʦʛʫʪ ʥʘʯʘʪʴ çʪʘʥʝʮ ʩʤʝʨʪʠè (ʨʠʩ. 12), ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ 

ʩʙʨʦʩʠʪʴ ʚʩʝ ʣʠʰʥʝʝ ʚ ʚʠʜʝ ʠʟʣʫʯʝʥʠʷ ʠ ʧʦʣʥʦʩʪʴʶ çʟʘʤʝʨʟʥʫʪʴè ʚ ʩʦ-

ʩʪʦʷʥʠʠ ʠʜʝʘʣʴʥʦʡ ʩʬʝʨʠʯʝʩʢʦʡ ʬʦʨʤʳ ʧʨʠ ʧʦʣʥʦʤ ʩʣʠʷʥʠʠ ʜʨʫʛ ʩ 

ʜʨʫʛʦʤ.        

 

ʄʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʤʥʦʞʝʩʪʚʦ ʢʦʤʙʠʥʘʮʠʡ ʩʠʛʥʘʪʫʨ, ʧʦʜʦʙʥʳʭ (271) ʠ 

(272), ʯʪʦ ʦʪʨʘʞʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ çʮʚʝʪʥʦʡè ʢʦʤʙʠʥʘʪʦʨʠʢʠ ʚʥʫʪʨʠ-

ʷʜʝʨʥʳʭ ʪʦʧʦʣʦʛʠʯʝʩʢʠʭ (ʫʟʣʦʚʳʭ ʠʣʠ ʩʠʛʥʘʪʫʨʥʳʭ) ʤʝʪʘʤʦʨʬʦʟ. ʅʦ 

ʢʚʘʨʢʦʚʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʜʘʥʥʦʛʦ çʫʟʣʘè ʚʩʝʛʜʘ ʦʩʪʘʝʪʩʷ ʧʨʝʞʥʝʡ: ʪʨʠ 

u-çʢʚʘʨʢʘè, ʪʨʠ d-çʢʚʘʨʢʘè, ʦʜʠʥ i-çʢʚʘʨʢè ʠ ʦʜʠʥ e-çʢʚʘʨʢè. ʇʦʵʪʦʤʫ 

ʫʩʣʦʚʠʤʩʷ ʦʙʦʟʥʘʯʘʪʴ ʪʦʧʦʣʦʛʠʯʝʩʢʠʡ ʫʟʝʣ çʘʪʦʤ ʜʝʡʪʝʨʠʷè ʩʣʝʜʫʶ-

ʱʠʤ ʦʙʨʘʟʦʤ: 

 
2ʅ = 3u3die.                                                                                                                                                                                                                                             (273)   

 

ʋʯʠʪʳʚʘʷ ʪʦʧʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʝʪʨʠʢ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʩʠʛʥʘʪʫʨʘʤʠ (ʩʤʦʪʨʠʪʝ Ä4 ʚ [4]), ʦʙʥʘʨʫʞʠ-

ʚʘʝʤ, ʯʪʦ ʜʘʥʥʳʡ ʪʦʧʦʣʦʛʠʯʝʩʢʠʡ ʫʟʝʣ ʩʦʩʪʦʠʪ ʠʟ 3-ʭ ʧʝʨʝʧʣʝʪʝʥʥʳʭ "ʪʦʨʦʚ", 4-ʭ ʦʚʘʣʴʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠ 

ʦʜʥʦʡ "ʪʦʯʢʠ".    

 

11 ʄʝʪʨʠʢʦ-ʜʠʥʘʤʠʯʝʩʢʠʝ ʤʦʜʝʣʠ çʘʪʦʤʦʚè  
   

ɺ ʧʨʝʜʳʜʫʱʠʭ ʧʫʥʢʪʘʭ ʠʟ ʧʠʢʦʩʢʦʧʠʯʝʩʢʠʭ çʢʚʘʨʢʦʚè ʠ çʘʥʪʠʢʚʘʨʢʦʚè (ʩʤʦʪʨʠʪʝ ʪʘʙʣ. 1) ʧʦʣʫʯʝʥʳ ʤʝʪʨʠʢʦ-

ʜʠʥʘʤʠʯʝʩʢʠʝ ʤʦʜʝʣʠ çʵʣʝʢʪʨʦʥʘè, çʧʦʟʠʪʨʦʥʘè, çʧʨʦʪʦʥʘè, çʘʪʦʤʘè ʚʦʜʦʨʦʜʘ ʠ çʘʪʦʤʘè ʜʝʡʪʝʨʠʷ. ɸʥʘʣʦʛʠʯ-

ʥʳʤ ʦʙʨʘʟʦʤ ʠʟ ʵʪʠʭ ʚʘʢʫʫʤʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʤʦʛʫʪ ʙʳʪʴ "ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʳ" ("ʩʧʣʝʪʝʥʳ") ʚʩʝ ʠʟʚʝʩʪʥʳʝ ʭʠ-

ʤʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʪʘʙʣʠʮʳ ɼ.ʀ. ʄʝʥʜʝʣʝʝʚʘ. ʇʨʠ ʵʪʦʤ ʫʩʨʝʜʥʝʥʥʳʝ ʨʘʟʤʝʨʳ ʷʜʝʨ çʘʪʦʤʦʚè r  ̫ʟʘʚʠʩʷʪ ʦʪ ʢʦ-

ʣʠʯʝʩʪʚʘ çʢʚʘʨʢʦʚè ʠ çʘʥʪʠʢʚʘʨʢʦʚè A, ʦʙʨʘʟʫʶʱʠʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ çʪʦʧʦʣʦʛʠʯʝʩʢʠʝ ʫʟʣʳè. ʈʘʜʠʫʩ ʷʜʨʘ 

çʘʪʦʤʘè ʤʦʞʝʪ ʙʳʪʴ ʦʮʝʥʝʥ ʩ ʧʦʤʦʱʴʶ ʧʨʠʙʣʠʞʝʥʥʦʛʦ ʚʳʨʘʞʝʥʠʷ  

 

rʷ   å   ɸ1/3r6   å   ɸ1/3Ț10-13 ʩʤ.                                                                                                                            (274)   

 

ʅʘʧʨʠʤʝʨ, ʥʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʜʥʘ ʠʟ ʤʥʦʞʝʩʪʚʘ ʚʦʟʤʦʞʥʳʭ ʪʦʧʦʣʦʛʠʯʝʩʢʠʭ (ʫʟʣʦʚʳʭ) ʢʦʥʬʠʛʫʨʘʮʠʡ çʘʪʦʤʘè 

ʛʝʣʠʷ 4ʅʝ 

(+   +   ï  +) 

(ï   ï   +  +) 

(ï   +   +  ï) 

 

( ï   +  ï  ï) 

( +   ï  ï  +) 

( +   ï  +  ï) 

 

 ( ï  +  +  +) 

 

 (ï   ï   ï  ï) 
 (+   +  ï   +) 

 (+   +  +   ï) 

 (ï   ï  +   +) 

 

 (+   +   +  +) 

 (+   ï   +  ï)     

 (ï   +   ï  ï) 

 (ï   ï   ï  +) 

 

 (+  ï   ï   ï) 

 __________ 
                                                                                                                 4ʅʝ (0   0   0   0)    

 

 

 p2
ς-ζͨ ͪͦͭͦͤη                                             (275) 

3ͪ
+-ζ͙͊ͤͭͨͪͦͭͦͤη 

ζ͙ͨͦͭͪͦͤ͘η 

n2
0-ζ͔͚ͤͭͪͦͤη 

n8
0-ζ͔͚ͤͭͪͦͤη 

ζΉ͔ͭͪͦͤ͟͡η 

    ζ͊ ͭͦͣη ͎ ͔͙͡Ύ 

 
 

ʈʠʩ. 12: ʀʣʣʶʩʪʨʘʮʠʷ çʪʘʥʮʘ ʩʤʝʨʪʠè  

çʢʦʨʧʫʩʢʫʣʳè (ʚʳʧʫʢʣʦʩʪʠ ʚʘʢʫʫʤʘ) ʠ 

çʘʥʪʠʢʦʨʧʫʩʢʫʣʳè (ʚʦʛʥʫʪʦʩʪʠ ʚʘʢʫ-

ʫʤʘ). ʇʨʠ ʵʪʦʤ ʜʘʥʥʘʷ ʧʘʨʘ ʠʟʣʫʯʘʶʪ 

ʚʩʝ ʣʠʰʥʝʝ ʜʣʷ ʧʦʣʥʦʛʦ ʩʦʚʧʘʜʝʥʠʷ 
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ɼʘʥʥʳʡ çʘʪʦʤè ʩʦʩʪʦʠʪ ʠʟ 16-ʪʠ çʢʚʘʨʢʦʚè ʠ çʘʥʪʠʢʚʘʨʢʦʚè, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʦʛʣʘʩʥʦ, ʚʳʨʘʞʝʥʠʶ (274) ʨʘʜʠʫʩ 

ʝʛʦ ʷʜʨʘ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʨʘʚʝʥ  

 

rʷ   å   161/3r6   å 3Ț10-13 ʩʤ.     

 

ʂʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ çʘʪʦʤʥʦʡè ɸʣʛʝʙʨʝ ʩʠʛʥʘʪʫʨ (ʚ ʯʘʩʪʥʦʩʪʠ, ʦʜʥʦʤʫ ʠʟ ʝʝ ʨʘʟʜʝʣʦʚ: "ʚʘʢʫʫʤʥʦʡ ʫʟʣʦʚʦʡ 

ʪʦʧʦʣʦʛʠʠ") ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʚʷʪʠʪʴ ʦʪʜʝʣʴʥʦʝ ʦʙʰʠʨʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʥʦ ʫʞʝ ʩʝʡʯʘʩ ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ 

ʥʝʢʦʪʦʨʳʝ ʟʘʢʦʥʳ ʵʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ: 

1) ʈʘʩʰʠʨʝʥʥʦʝ ʧʨʘʚʠʣʦ ʇʘʫʣʠ: ʦʜʠʥʘʢʦʚʳʭ ʪʨʦʡʥʳʭ ʠ ʯʝʪʚʝʨʥʳʭ ʢʦʥʬʠʛʫʨʘʮʠʡ çʢʚʘʨʢʦʚè ʠ çʘʥʪʠʢʚʘʨʢʦʚè ʚ 

ʦʜʥʦʤ çʘʪʦʤʝè ʥʝ ʙʳʚʘʝʪ; 

2) çʇʨʦʪʦʥʳè ʠ çʘʥʪʠʧʨʦʪʦʥʳè, ʘ ʪʘʢʞʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ çʥʝʡʪʨʦʥʳè ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ çʘʪʦʤʝè ʚ ʦʪʣʠʯʥʳʭ  

     ʩʠʛʥʘʪʫʨʥʳʭ (ʠʣʠ ʮʚʝʪʥʳʭ, ʠʣʠ ʪʦʧʦʣʦʛʠʯʝʩʢʠʭ) ʢʦʥʬʠʛʫʨʘʮʠʷʭ; 

3) çʕʣʝʢʪʨʦʥʳè ʠ çʧʦʟʠʪʨʦʥʳè ʚ çʘʪʦʤʝè ʥʝ ʘʥʥʠʛʠʣʠʨʫʶʪ, ʪ.ʢ. ʦʥʠ ʨʘʟʤʳʪʳ ʠ ʟʘʧʫʪʘʥʳ ʩʨʝʜʠ ʩʣʦʞʥʝʡʰʠʭ 

ʚʳʧʫʢʣʦ-ʚʦʛʥʫʪʳʭ ʢʦʥʬʠʛʫʨʘʮʠʡ ʠ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʚʳʜʝʣʝʥʳ ʚ ʦʪʜʝʣʴʥʳʝ ʚʘʢʫʫʤʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʩʧʦʩʦʙʥʳʝ 

ʧʦʣʥʦʩʪʴʶ ʩʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʧʨʦʷʚʣʝʥʠʷ ʜʨʫʛ ʜʨʫʛʘ.    

 

12 ʄʝʪʨʠʢʦ-ʜʠʥʘʤʠʯʝʩʢʠʝ ʤʦʜʝʣʠ çʤʝʟʦʥʦʚè ʠ çʙʘʨʠʦʥʦʚè  

 

ɺ ʢʚʘʥʪʦʚʦʡ ʭʨʦʤʦʜʠʥʘʤʠʢʝ ʤʝʟʦʥʳ ʩʦʩʪʘʚʣʷʶʪʩʷ ʠʟ ʢʚʘʨʢʘ ʠ ʘʥʪʠʢʚʘʨʢʘ, ʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʬʦʨʤʫʣʦʡ  

 

ὓ ήή ήή
Ѝ
ή̄ή̄ ή̋ή̋ ή̈ή̈ ,                                                                                           (276)        

 

ʛʜʝ qa ïï ʮʚʝʪʥʦʡ ʪʨʠʧʣʝʪ ʢʚʘʨʢʘ (a = ʛ, ʟ, ʢ);     qa+ ï ʮʚʝʪʥʦʡ ʪʨʠʧʣʝʪ ʘʥʪʠʢʚʘʨʢʘ. 

 

ɹʘʨʠʦʥʳ ʩʦʩʪʦʷʪ ʠʟ 3-ʭ ʢʚʘʨʢʦʚ, ʠ ʟʘʜʘʶʪʩʷ ʬʦʨʤʫʣʦʡ   

 

ὄ
Ѝ
ήήή‐ ,                                                                                                                                            (277)        

 

ʛʜʝ eabg  ï ʧʦʣʥʦʩʪʴʶ ʘʥʪʠʩʠʤʤʝʪʨʠʯʥʳʡ ʪʝʥʟʦʨ. 

 

ʇʨʘʢʪʠʯʝʩʢʠ ʪʘʢ ʞʝ ʩʦʩʪʘʚʣʷʶʪʩʷ çʤʝʟʦʥʳè ʠ çʙʘʨʠʦʥʳè ʚ ʨʘʤʢʘʭ ɻʌɺ&AC. 

 

ʈʘʩʩʤʦʪʨʠʤ ʢʦʥʢʨʝʪʥʳʡ ʧʨʠʤʝʨ: ʪʨʠ ʨʘʟʥʦʚʠʜʥʦʩʪʠ p -ʤʝʟʦʥʦʚ ʚ ʪʝʦʨʠʠ ʩʠʣʴʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʠʤʝʶʪ ʩʣʝ-
ʜʫʶʱʫʶ ʢʚʘʨʢʦʚʫʶ ʩʪʨʫʢʪʫʨʫ:  

 

 “ όὨȟ        “
Ѝ
όό ὨὨ ȟ        “ όὨȢ                                                                            (278)            

 

ɺ ɻʌɺ&AC, ʥʘʧʨʠʤʝʨ, ʤʝʟʦʥ  p+ = uï d + ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʨʘʥʞʠʨʦʚ (ʪ.ʝ. ʪʦʧʦʣʦʛʠʯʝʩʢʠʭ ʫʟʣʦʚ):      

 

                                                                                                                                                                    (279)          

    dʢ+ (+ +  + ï) 

    uʟï  (ï  +  ï +) 

       p1
+ (0 2+ 0 0) + 

 dʟ+ (+  + ï  +) 

 uʛï (ï  ï  +  +) 

p2
+  (0  0 0 2+)+ 

dʛ+( + ï  +  +) 

uʢï ( ï +  +  ï) 

p3
+

 (0  0 2+ 0) + 

 

ʛʜʝ ʢʘʞʜʦʡ ʩʠʛʥʘʪʫʨʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʚʦʢʫʧʥʦʩʪʴ 10-ʠ ʤʝʪʨʠʢ ʪʠʧʘ (232) ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʠʛʥʘʪʫʨʦʡ ʠʟ 

ʨʘʥʞʠʨʦʚ (279). 

  

ʊʘʢʠʝ ʚʳʧʫʢʣʦ-ʚʦʛʥʫʪʳʝ ʚʘʢʫʫʤʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʩʪʘʙʠʣʴʥʳʤʠ. ʆʥʠ ʤʦʛʫʪ ʩʣʦʞʠʪʴʩʷ ʚ ʜʘʥʥʫʶ 

ʪʦʧʦʣʦʛʠʯʝʩʢʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ, ʥʦ ʤʛʥʦʚʝʥʥʦ ʧʝʨʝʩʪʨʘʠʚʘʶʪʩʷ ʚ ʜʨʫʛʦʡ ʚʠʜ ʪʦʧʦʣʦʛʠʯʝʩʢʦʛʦ (ʫʟʣʦʚʦʛʦ) ʧʝ-

ʨʝʧʣʝʪʝʥʠʷ ʠʣʠ ʚ ʩʨʝʜʥʝʤ ʨʘʟʛʣʘʞʠʚʘʶʪʩʷ. 

 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʢʚʘʨʢʦʚʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʥʝʡʪʨʘʣʴʥʦʛʦ “-ʤʝʟʦʥʘ 

 

“
Ѝ
όό ὨὨ                                                                                                                                       (280)          

 

ʤʦʞʝʪ ʠʤʝʪʴ ʩʣʝʜʫʶʱʠʝ ʨʘʥʞʠʨʥʳʝ (ʪʦʧʦʣʦʛʠʯʝʩʢʠʝ, ʫʟʣʦʚʳʝ) ʘʥʘʣʦʛʠ: 
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                                                                                                                                                                              (281)  

          uʢ+  (+ ï ï +) 

          uʟï  (ï + ï +)+  

    ï 

       dʢ+ (+ + + ï) 

       dʟï  (ï ï + ï)+ 

          p1
0  (0 0 0 0) 

         uʟ+ (+ ï + ï) 

      uʛï  (ï ï + +)+  

   ï 

     dʟ+ (+ + ï +) 

     dʛï  (ï + ï ï)+ 

        p2
0  (0 0 0 0) 

   uʛ+ (+ + ï  ï) 

   uʢï  (ï + + ï)+  

 ï 

   dʛ+ (+ ï + +) 

   dʢï  (ï ï ï +)+ 

   p3
0 (0 0 0 0) 

 

ʊʘʢʞʝ ʚ ʨʘʤʢʘʭ ɸʣʛʝʙʨʳ ʩʠʛʥʘʪʫʨ ʤʦʛʫʪ ʙʳʪʴ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʳ (ʠʣʠ "ʩʧʣʝʪʝʥʳ") ʚʩʝ ʠʟʚʝʩʪʥʳʝ ʤʝʟʦʥʳ ʠ ʙʘ-

ʨʠʦʥʳ ʉʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ (ʕʏ).  

 

ʉʠʛʥʘʪʫʨʥʳʝ (ʪʦʧʦʣʦʛʠʯʝʩʢʠʝ, ʫʟʣʦʚʳʝ) ʢʦʥʬʠʛʫʨʘʮʠʠ ɻʌɺ&AC ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʢʦʥʩʪʨʫʢʮʠʡ ʉʪʘʥʜʘʨʪʥʦʡ ʤʦ-

ʜʝʣʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ ʪʦʣʴʢʦ ʥʘʣʠʯʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ iʙ+-çʢʚʘʨʢʘè ʠ iʙï-çʘʥʪʠʢʚʘʨʢʘè, ʘ ʪʘʢʞʝ ʪʝʤ, ʯʪʦ 

ʩʪʘʙʠʣʴʥʳʝ ʧʠʢʦ- ʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʚʘʢʫʫʤʥʳʝ ʦʙʨʘʟʦʚʘʥʠ ̫ʩʦʩʪʦʷʪ ʠʟ ʧʠʢʦʩʢʦʧʠʯʝʩʢʠʭ çʢʚʘʨʢʦʚè ʠ çʘʥ-

ʪʠʢʚʘʨʢʦʚè (ʪʘʙʣ. 1). ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʚ ʨʘʤʢʘʭ ʚʦʟʟʨʝʥʠʡ, ʧʨʝʜʣʘʛʘʝʤʳʭ ɻʌɺ&AC, ʤʠʢʨʦʤʠʨ ʩʦʩʪʦʠʪ ʠʟ 

ʩʤʝʩʠ çʢʚʘʨʢʦʚè ʠ çʘʥʪʠʢʚʘʨʢʦʚè, ʬʦʨʤʠʨʫʶʱʠʭ ʚʩʝ ʤʥʦʛʦʦʙʨʘʟʠʝ çʢʦʨʧʫʩʢʫʣè ʠ çʘʥʪʠʢʦʨʧʫʩʢʫʣè (çʯʘ-

ʩʪʠʮʳè, çʘʪʦʤʳè, çʤʦʣʝʢʫʣʳè) ʨʘʟʣʠʯʥʳʭ ʤʘʩʰʪʘʙʦʚ. ɺ ʪʘʢʦʤ ʤʠʨʝ 

çʢʦʨʧʫʩʢʫʣʳè ʠ çʘʥʪʠʢʦʨʧʫʩʢʫʣʳè ʥʝ ʤʦʛʫʪ ʘʥʥʠʛʠʣʠʨʦʚʘʪʴ ʠʟ-ʟʘ 

ʪʦʛʦ, ʯʪʦ ʦʥʠ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʟʘ ʩʯʝʪ ʩʣʫʯʘʡʥʦʛʦ ʠʩʢʘʞʝʥʠʷ 

ʠʭ ʬʦʨʤʳ ʠ ʠʭ ʭʘʦʪʠʯʝʩʢʠʭ ʧʝʨʝʤʝʱʝʥʠʡ (ʪʝʧʣʦʚʦʛʦ ʜʚʠʞʝʥʠʷ), ʪ.ʢ., 

ʜʣʷ ʘʥʥʠʛʠʣʷʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʘʢʪʠʯʝʩʢʠ ʪʦʯʥʦʝ ʩʦʚʧʘʜʝʥʠʝ ʧʦ 

ʬʦʨʤʝ). ʇʦʵʪʦʤʫ ʚ ʦʩʥʦʚʝ ɻʌɺ&AC ʦʪʩʫʪʩʪʚʫʝʪ ʧʨʦʙʣʝʤʘ ʙʘʨʠʦʥ-

ʥʦʡ ʘʩʠʤʤʝʪʨʠʠ ɺʩʝʣʝʥʥʦʡ.  

 

ʏʪʦʙʳ ʦʩʦʟʥʘʪʴ ʚʳʰʝʩʢʘʟʘʥʥʦʝ, ʚʦʟʴʤʠʪʝ ʢʫʩʦʢ ʪʢʘʥʠ ʠ ʚʳʨʚʝʪʝ 

ʠʟ ʥʝʛʦ ʢʣʦʢ. ɿʘʪʝʤ ʧʦʧʳʪʘʡʪʝʩʴ ʚʩʪʘʚʠʪʴ ʚʳʨʚʘʥʥʳʡ ʢʣʦʢ ʥʘ 

ʧʨʝʞʥʝʝ ʤʝʩʪʦ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʚʝʨʥʫʪʴ ʚʳʨʚʘʥʥʳʡ ʢʣʦʢ, ʪʘʢ ʯʪʦʙʳ 

ʤʝʩʪʦ ʨʘʟʨʳʚʘ ʙʳʣʦ ʥʝʟʘʤʝʪʥʦ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ. ɺʝʨʥʫʪʴ 

ʚʳʨʚʘʥʥʳʡ ʢʣʦʢ ʚʘʢʫʫʤʘ (ʪ.ʝ., ʷʜʨʦ çʢʦʨʧʫʩʢʫʣʳè) ʥʘ ʤʝʩʪʦ ʜʳʨʳ 

(ʪ.ʝ. ʷʜʨʘ çʘʥʪʠʢʦʨʧʫʩʢʫʣʳè) ʩ ʧʦʣʥʳʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʧʨʦʪʷ-

ʞʝʥʥʦʩʪʠ ʚʘʢʫʫʤʘ ʚʦʟʤʦʞʥʦ, ʥʦ ʪʦʣʴʢʦ ʧʦʩʣʝ çʪʘʥʮʘ ʩʤʝʨʪʠè 

(ʨʠʩ. 12) ʠ ʩʣʦʞʥʳʭ ʢʦʣʝʙʘʥʠʡ ʩ ʚʳʜʝʣʝʥʠʝʤ ʞʝʩʪʢʦʛʦ ʠʟʣʫʯʝʥʠʷ.    
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13 ʄʦʜʝʣʠ çʙʦʟʦʥʦʚè ʚ ʨʘʤʢʘʭ ɻʌɺ&AC 

 

ɺ ʦʙʱʝʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʩʣʘʙʳʝ ʚʦʟʤʫʱʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʛʦ ʢʦʥʪʠʥʫʫʤʘ (ʚʘʢʫʫʤʘ) ʦʧʠ-

ʩʳʚʘʶʪʩʷ ʤʝʪʨʠʢʦʡ 

 

dsʚ(+)2 = gij
(+)

 dxidxj,                                                                                                                                               (282) 

 

ʛʜʝ  gij
(+)

 = ɖij
(+) + hij

(+);                                                                                                                                         (283)       

 

Ὤ
Ὤ Ὤ

Ὤ Ὤ
 

 

ï ʩʠʤʤʝʪʨʠʯʥʳʡ ʪʝʥʟʦʨ ʚʪʦʨʦʛʦ ʨʘʥʛʘ, ʢʦʪʦʨʳʡ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʪʝʥʟʦʨʥʦʝ ʧʦʣʝ ʥʘ ʬʦʥʝ ʧʣʦʩʢʦʛʦ 4-ʤʝʨ-

ʥʦʛʦ ʤʝʪʨʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʄʠʥʢʦʚʩʢʦʛʦ ʩ ʩʠʛʥʘʪʫʨʦʡ (+ ï ï ï), ʧʨʠ ʵʪʦʤ ʚʩʝ ʦʧʝʨʘʮʠʠ ʧʦʜʥʠʤʘʥʠʷ ʠ 

ʦʧʫʩʢʘʥʠʷ ʪʝʥʟʦʨʥʳʭ ʠʥʜʝʢʩʦʚ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʥʝʚʦʟʤʫʱʝʥʥʦʛʦ ʤʝʪʨʠʯʝʩʢʦʛʦ ʪʝʥʟʦʨʘ ɖij
(+);  

 

–

ρ π π π
π ρ π π
π π ρ π
π π π ρ

                                                                                                                              (284) 

 
ï ʤʝʪʨʠʯʝʩʢʠʡ ʪʝʥʟʦʨ ʧʨʦʩʪʨʘʥʩʪʚʘ ʄʠʥʢʦʚʩʢʦʛʦ ʩ ʩʠʛʥʘʪʫʨʦʡ (+ ï ï ï).  

 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʢʘʢ ʠʟʚʝʩʪʥʦ [18], ʧʝʨʚʦʝ ʚʘʢʫʫʤʥʦʝ ʫʨʘʚʥʝʥʠʝ ʕʡʥʰʪʝʡʥʘ Ὑ π  ʩʚʦʜʠʪʩʷ ʢ ʚʦʣʥʦʚʦʤʫ ʫʨʘʚ-

ʥʝʥʠʶ ʜʣʷ ʤʘʣʳʭ ʚʦʟʤʫʱʝʥʠʡ hij
(+) 

 

Ὑ ᶯ
̒

Ὤ πȢ                                                                                                                                 (285) 

 

ɺ ɸʣʛʝʙʨʝ ʩʠʛʥʘʪʫʨ [3, 4, 5] ʜʦʧʫʩʪʠʤʦ ʢʘʢ ʤʠʥʠʤʫʤ ʜʚʫʭʩʪʦʨʦʥʥʝʝ ʨʘʩʩʤʦʪʨʝʥʠʝ. ʊʦ ʝʩʪʴ, ʧʦʤʠʤʦ ʚʦʟʤʫʱʝʥʠʷ 

ʚʥʝʰʥʝʡ ʩʪʦʨʦʥʳ ʚʘʢʫʫʤʘ, ʪ.ʝ. ʧʨʦʩʪʨʘʥʩʪʚʘ ʄʠʥʢʦʚʩʢʦʛʦ ʩ ʩʠʛʥʘʪʫʨʦʡ (+ ï ï ï), ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʠ 

ʚʦʟʤʫʱʝʥʠʝ ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʳ ʚʘʢʫʫʤʘ, ʪ.ʝ. ʘʥʪʠ-ʧʨʦʩʪʨʘʥʩʪʚʘ ʄʠʥʢʦʚʩʢʦʛʦ ʩ ʩʠʛʥʘʪʫʨʦʡ (ï + + +) ʠ ʤʝʪʨʠ-

ʢʦʡ 

 

dsʚ(ï)2 = gij
(ï)

 dxidxj,                                                                                                                                               (286) 

 

ʛʜʝ  gij
(ï)

 = ɖij
(ï) + hij

(ï);                                                                                                                                          (287)       

Ὤ
Ὤ Ὤ

Ὤ Ὤ
,    –

ρ π π π
π ρ π π
π π ρ π
π π π ρ

Ȣ                                                                                  (288) 

 

ɺ ʩʣʫʯʘʝ ʤʘʣʳʭ ʚʦʟʤʫʱʝʥʠʡ ʜʚʫʭʩʪʦʨʦʥʥʝʛʦ ʚʘʢʫʫʤʘ, ʫʨʘʚʥʝʥʠʝ Ὑ π  ʩʚʦʜʠʪʩʷ ʢ ʚʦʣʥʦʚʦʤʫ ʫʨʘʚʥʝʥʠʶ ʚʠʜʘ 

 

Ὑ ᶯ
̒

Ὤ ὭὬ πȢ                                                                                                                (289) 

 

ɻʝʦʤʝʪʨʠʟʠʨʦʚʘʥʥʦʡ ʪʝʦʨʠʠ ʤʘʣʳʭ ʚʦʟʤʫʱʝʥʠʡ ʚʘʢʫʫʤʘ ʩ ʧʦʟʠʮʠʡ ɻʌɺ&AC ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʚʷʪʠʪʴ ʦʪʜʝʣʴʥʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ. ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʦʪʤʝʪʠʤ ʪʦʣʴʢʦ, ʯʪʦ ʚʘʢʫʫʤ ʧʨʠ ʤʘʣʳʭ ʚʦʟʤʫʱʝʥʠʷʭ ʚʝʜʝʪ ʩʝʙʷ ʢʘʢ ʫʧʨʫʛʘʷ ʩʨʝʜʘ, 

ʚ ʢʦʪʦʨʦʡ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʮʚʝʪʥʳʝ ʚʦʣʥʦʚʳʝ ʚʦʟʤʫʱʝʥʠʷ (ʨʠʩ. 13).  

 
 

 
 



41 
 

 
 

ʈʠʩ. 13: ʌʨʘʢʪʘʣʴʥʳʝ ʠʣʣʶʩʪʨʘʮʠʠ ʚʦʣʥʦʚʳʭ ʚʦʟʤʫʱʝʥʠʡ ʚʘʢʫʫʤʘ ʨʘʟʥʦʛʦ ʤʘʩʰʪʘʙʘ 

 

 

13.1. ʎʚʝʪʥʳʝ çʬʦʪʦʥʳè ʠ çʘʥʪʠʬʦʪʦʥʳè 

 

ʆʧʠʨʘʷʩʴ ʥʘ ʩʧʝʢʪʨʘʣʴʥʦ-ʩʪʠʛʥʘʪʫʨʥʳʡ ʘʥʘʣʠʟ (ʩʤʦʪʨʠʪʝ Ä6 ʚ [3]), ʚʚʝʜʝʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʮʚʝʪʥʳʭ çʬʦʪʦʥʘʭè 

ʠ çʘʥʪʠʬʦʪʦʥʘʭè.  

 

ʊʘʙʣʠʮʘ 2 ï ʎʚʝʪʥʳʝ çʬʦʪʦʥʳè ʠ çʘʥʪʠʬʦʪʦʥʳè 

  

 

ʎʚʝʪʥʦʡ çʬʦʪʦʥè 

 

 

ʉʪʠʛʥʘʪʫʨʘ 

 

ʎʚʝʪʥʦʡ çʘʥʪʠʬʦʪʦʥè 

 

 

ʉʪʠʛʥʘʪʫʨʘ 

 

ύ ̖̆ ̑‒ςp Ⱦl ȟ ̒ὸ ὼ ώ ᾀ   

 

 

{+  +  +  +} 

 

 

ύ ̖̆ ̑‒ ςp Ⱦl ȟ ὸ̒ ὼ ώ ᾀ   

 

 

    {+  +  +  +}  

 

 

Ὡ ̖̆ ̑‒ςp Ⱦl ȟ ̒ὸ ὼ ώ ᾀ   

 

 

{+  ï  ï  ï}  

 

ὩӶ ̖̆ ̑‒ ςp Ⱦl ȟ ὸ̒ ὼ ώ ᾀ   

 

 

{ï  +  +  +} 

 

 

ὶ ̖̆ ̑‒ςp Ⱦl ȟ ̒ὸ ὼ ώ ᾀ   

 

Ὣ ̖̆ ̑‒ςp Ⱦlȟ ̒ὸ ὼ ώ ᾀ   

 

ὦ ̖̆ ̑‒ςp Ⱦlȟ ὸ̒ ὼ ώ ᾀ   

 

{+  ï  ï  +}  

 

{+  ï  +  ï}  

 

{+  +  ï  ï}  

 

 

ὶӶ ̖̆ ̑‒ ςp Ⱦl ȟ  ̒ὸ ὼ ώ ᾀ   

 

ὫӶ ̖̆ ̑‒ςp Ⱦlȟ  ̒ὸ ὼ ώ ᾀ   

 

ὦ ̖̆ ̑‒ ςp Ⱦl ȟ  ̒ὸ ὼ ώ ᾀ   
 

 

{ï  +  +  ï}  

 

{ï  +  ï  +}  

 

{ï  ï  +  +} 

 

 
έ ̖̆ ̑‒ςp Ⱦl ȟ ̒ὸ ὼ ώ ᾀ   

 

Ὤ ̖̆ ̑‒ςp Ⱦl ȟ ὸ̒ ὼ ώ ᾀ   

 

Ú ̖̆ ̑‒ςp Ⱦlȟ ̒ὸ ὼ ώ ᾀ   

 

 

{+  ï  +  +} 

 

{+  +  +  ï}  

 

{+  +  ï  +}  

 

έӶ ̖̆ ̑‒ ςp Ⱦlȟ  ̒ὸ ὼ ώ ᾀ   

 

Ὤ ̖̆ ̑‒ ςp Ⱦl ȟ  ̒ὸ ὼ ώ ᾀ   

 

ᾀӶ ̖̆ ̑‒ ςp Ⱦlȟ  ̒ὸ ὼ ώ ᾀ   

 

{ï  +  ï  ï}  

 

{ï  ï  ï  +}  

 

{ï  ï  +  ï}  

 

ʛʜʝ l ȟï ʜʣʠʥʘ ʚʦʣʥʳ ʚʘʢʫʫʤʥʳʭ ʚʦʟʤʫʱʝʥʠʡ ʠʟ ʜʠʘʧʘʟʦʥʘ ȹlm,n = 10m ï 10n ʩʤ;   

 

ɕm  ï ʦʨʪʦʥʦʨʤʠʨʦʚʘʥʥʳʝ ʦʙʲʝʢʪʳ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʝ ʘʥʪʠʢʦʤʤʫʪʘʪʠʚʥʳʤ ʩʦʦʪʥʦʰʝʥʠʷʤ ʘʣʛʝʙʨʳ ʂʣʠʬʬʦʨʜʘ                                                      

                        

 ɕm ɕk + ɕk ɕm = 0  ʧʨʠ  m  ̧k , ɕm ɕm = 1,      ʠʣʠ      ɕm ɕk  + ɕk ɕm = 2ŭkm,                                                                                               (290)  

 

ʛʜʝ ŭkm ï ʩʠʤʚʦʣ ʂʨʦʥʝʢʝʨʘ (ŭkm= 0 ʧʨʠ m ̧  k ʠ ŭkm= 1 ʧʨʠ m = k). ʆʜʥʘ ʠʟ ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʲʝʢʪʦʚ 

ɕm  ʠ ʩʠʤʚʦʣʘ ʂʨʦʥʝʢʝʨʘ ŭkm  ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʠʞʝ: 
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                                                                                                                                                                                                 (291) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                     

                                                      

        
 

 

 

 

‏                                                               

ở

Ở
Ở
Ở
Ở
ờ

ρ π π π π π π π
π ρ π π π π π π
π π ρ π π π π π
π π π ρ π π π π
π π π π ρ π π π
π π π π π ρ π π
π π π π π π ρ π
π π π π π π π ρỢ

ỡ
ỡ
ỡ
ỡ
Ỡ

Ȣ 

 

13.2 çʌʦʪʦʥè ʠ çʘʥʪʠʬʦʪʦʥè 

 

ɻʘʨʤʦʥʠʯʝʩʢʦʝ (ʪʦʯʥʝʝ ʩʧʠʨʘʣʴʥʦʝ), ʚʦʟʤʫʱʝʥʠʝ ʚʘʢʫʫʤʘ ʩ ʢʨʫʛʦʚʦʡ ʧʦʣʷʨʠʟʘʮʠʝʡ (ʩʤʦʪʨʠʪʝ Ä11 ʚ [4]), ʢʘʢ 

ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ ʨʝʰʝʥʠʷ ʚʦʣʥʦʚʳʭ ʫʨʘʚʥʝʥʠʡ (289), ʦʧʠʩʳʚʘʝʪʩʷ ʚʳʨʘʞʝʥʠʝʤ 

     

cos{(2p/l ȟ)(ʩtïxïyïz)} + i sin{(2p/l ȟ (ʩtïxïyïz)} =  ʝʭʨ{i (2p/l ȟ)(ʩtïxïyïz)} =  ʝʭʨ{i(w t ï kÖ r )} .     (292) 

 

ɼʘʥʥʦʝ ʚʦʟʤʫʱʝʥʠʝ ʫʩʣʦʚʥʦ ʥʘʟʦʚʝʤ e-çʬʦʪʦʥʦʤè ʩʦ ʩʪʠʛʥʘʪʫʨʦʡ {+ ï ï ï} (ʩʤʦʪʨʠʪʝ ʪʘʙʣ. 2), (ʥʘʧʦʤʥʠʤ, ʯʪʦ 

ʧʦʥʷʪʠʝ ʩʪʠʛʥʘʪʫʨʘ ʚʚʝʜʝʥʦ ʚ Ä4 ʚ [1]). 

ʉʧʠʨʘʣʴʥʦʝ ʚʦʟʤʫʱʝʥʠʝ ʚʘʢʫʫʤʘ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʝʝʩʷ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ ʩʪʦʨʦʥʫ,    

                                                                                                                                                                              (293)                                                                                                                                                                                                                                                                                  

cos{(2p /l ȟ)(ïʩt+x+y+z)} + i sin{(2p/l ȟ)(ïʩt+x+y+z)} =  ʝʭʨ{ i (2p/l ȟ)(ïʩt+x+y+z)} = ʝʭʨ ï{ i(w t ï kÖ r )}    

 

ʥʘʟʦʚʝʤ e-çʘʥʪʠʬʦʪʦʥʦʤè ʩʦ ʩʪʠʛʥʘʪʫʨʦʡ {ï + + +}.   

 

ʋʨʦʚʥʶ ʵʣʝʤʝʥʪʘʨʥʳʭ çʯʘʩʪʠʮè (ʪ.ʝ. çʢʦʨʧʫʩʢʫʣʘʤè ʩ ʧʠʢʦʩʢʦʧʠʯʝʩʢʠʤʠ ʷʜʨʘʤʠ) ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʧʠʨʘʣʴʥʳʝ 

ʚʘʢʫʫʤʥʳʝ ʚʦʟʤʫʱʝʥʠʷ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ ʠʟ ʜʠʘʧʘʟʦʥʘ Ўl ȟ Ўl ȟ  = 10ï12 ï 10ï15 ʩʤ.  

‒

ở

Ở
Ở
Ở
Ở
ờ

ρ π π π π π π π
π ρ π π π π π π
π π ρ π π π π π
π π π ρ π π π π
π π π π ρ π π π
π π π π π ρ π π
π π π π π π ρ π
π π π π π π π ρỢ

ỡ
ỡ
ỡ
ỡ
Ỡ

      

  

  

‒

ở

Ở
Ở
Ở
Ở
ờ

π ρ π π π π π π
ρ π π π π π π π
π π π ρ π π π π
π π ρ π π π π π
π π π π π ρ π π
π π π π ρ π π π
π π π π π π π ρ
π π π π π π ρ πỢ

ỡ
ỡ
ỡ
ỡ
Ỡ

    

 

  

‒

ở

Ở
Ở
Ở
Ở
ờ

π π ρ π π π π π
π π π ρ π π π π
ρ π π π π π π π
π ρ π π π π π π
π π π π π π ρ π
π π π π π π π ρ
π π π π π ρ π π
π π π π π π ρ πỢ

ỡ
ỡ
ỡ
ỡ
Ỡ

    

 

 

‒

ở

Ở
Ở
Ở
Ở
ờ

π π π ρ π π π π
π π ρ π π π π π
π ρ π π π π π π
ρ π π π π π π π
π π π π π π π ρ
π π π π π π ρ π
π π π π π ρ π π
π π π π ρ π π πỢ

ỡ
ỡ
ỡ
ỡ
Ỡ

  

 

‒

ở

Ở
Ở
Ở
Ở
ờ

π π π π ρ π π π
π π π π π ρ π π
π π π π π π ρ π
π π π π π π π ρ
ρ π π π π π π π
π ρ π π π π π π
π π ρ π π π π π
π π π ρ π π π πỢ

ỡ
ỡ
ỡ
ỡ
Ỡ

    

 

 

 ‒

ở

Ở
Ở
Ở
Ở
ờ

π π π π π ρ π π
π π π π ρ π π π
π π π π π π π ρ
π π π π π π ρ π
π ρ π π π π π π
ρ π π π π π π π
π π π ρ π π π π
π π ρ π π π π πỢ

ỡ
ỡ
ỡ
ỡ
Ỡ

    

 

 

 ‒

ở

Ở
Ở
Ở
Ở
ờ

π π π π π π ρ π
π π π π π π π ρ
π π π π ρ π π π
π π π π π ρ π π
π π ρ π π π π π
π π π ρ π π π π
ρ π π π π π π π
π ρ π π π π π πỢ

ỡ
ỡ
ỡ
ỡ
Ỡ

     

 

 

‒

ở

Ở
Ở
Ở
Ở
ờ

π π π π π π π ρ
π π π π π π ρ π
π π π π π ρ π π
π π π π ρ π π π
π π π ρ π π π π
π π ρ π π π π π
π ρ π π π π π π
ρ π π π π π π πỢ

ỡ
ỡ
ỡ
ỡ
Ỡ

,  
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.  

13.3 WÑ-çʙʦʟʦʥʳè   

 

ɺ ʨʘʤʢʘʭ ɻʌɺ&AC ʪʨʠ ʮʚʝʪʥʳʭ ʩʦʩʪʦʷʥʠʷ W+-çʙʦʟʦʥʘè ʟʘʜʘʶʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʚʳʨʘʞʝʥʠʷʤʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʠʤʠ ʠʤ ʨʘʥʞʠʨʘʤʠ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʙʦʣʝʝ ʩʣʦʞʥʳʡ ʚʘʨʠʘʥʪ ʚʦʣʥʦʚʦʛʦ ʚʦʟʤʫʱʝʥʠʷ ʚʘʢʫʫʤʘ, ʩʦʩʪʦʷʱʝʛʦ 

ʠʟ ʪʨʝʭ ʮʚʝʪʥʳʭ çʬʦʪʦʥʦʚè ʠ çʘʥʪʠʬʦʪʦʥʦʚè ʠʟ ʪʘʙʣ. 2 (ʟʜʝʩʴ l ȟ= l )  

                                                                                                                                                                              (294)                                                                       

 

 

 

 

 

 

 

 

 

 

 

 

 

    

 

 

ʊʨʠ ʮʚʝʪʥʳʭ ʩʦʩʪʦʷʥʠʷ Wï-çʙʦʟʦʥʘè:      

                                                                                                                                                                              (295) 

            ʝʭʨ {i  2p /l (  ʩt + x + y ï z)}³     

         ³ ʝʭʨ {j2p /l (ï ʩt + x ï y + z)}³  

         ³ ʝʭʨ {k 2p /l (ï ʩt ï x + y  + z)}      

 

{+  +  +  ï}  

{ï  +  ï  +}  

{ï  ï  +  +} 

{ï  +  +  +}+ 

 

 

            ʝʭʨ {i  2p /l (   ʩt + x ï y + z)}³     

         ³ ʝʭʨ {j  2p /l (ï ʩt ï x + y + z)}³  

         ³ ʝʭʨ {k 2p /l (ï ʩt + x + y ï  z)}     

 

 

{+  +  ï  +}  

{ï  ï  +  +} 

{ï  +  +  ï}  

{ï  +  +  +}+ 

 

 

     

 

                                                                                                                                             

 

ʛʜʝ i, j, k ïʤʥʠʤʳʝ ʝʜʠʥʠʮʳ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪ ʘʥʪʠʢʦʤʤʫʪʘʪʠʚʥʫʶ ʘʣʛʝʙʨʫ: 

 

i 2= j 2= k 2 = ijk =  ï1   ʠ     ij  + ji = 0,                                                                                                                (296) 

 

ʵʪʦ ʯʘʩʪʥʳʡ ʚʘʨʠʘʥʪ ʦʙʲʝʢʪʦʚ ɕm  (291).  

   ʝʭʨ {i 2p /l (ï ʩt ï x ï y + z)}³     

³ ʝʭʨ {j 2p /l (   ʩt ï x + y ï z)}³  

³ ʝʭʨ {k 2p /l (  ʩt + x ï y  ï z)}      

 

{ï  ï  ï  +}  

{+  ï  +  ï}  

{+  +  ï  ï}  

{+  ï  ï  ï} + 

 

   ʝʭʨ {i 2p /l (ï ʩt ï x + y ï z)}³     

³ ʝʭʨ {j 2p /l (   ʩt + x ï y ï z)}³  

³ ʝʭʨ {k 2p /l (  ʩt ï x ï y  + z)}      

 

{ï  ï  +  ï}  

{+  +  ï  ï}                              

{+  ï  ï  +}  

{+  ï  ï  ï} + 

 

   ʝʭʨ {i 2p /l (ï ʩt + x ï y ï z)}³     

³ ʝʭʨ {j 2p /l (   ʩt ï x ï y + z)}³  

³ ʝʭʨ {k 2p /l (  ʩt ï x + y  ï z)}   

{ï  +  ï  ï}  

{+  ï  ï  +}                                                  

{+  ï  +  ï}  

{+  ï  ï  ï} + 

         ʝʭʨ {i 2p /l (   ʩt ï x + y + z)}³     

      ³ ʝʭʨ {j  2p /l (ï ʩt + x + y ï z)}³  

      ³ ʝʭʨ {k 2p /l (ï ʩt + x ï y + z)}     

  {+  ï  +  +} 

  {ï  +  +  ï}  

  {ï  +  ï  +}  

  {ï  +  +  +}+ , 
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13.4 Z0-çʙʦʟʦʥʳè      

 

ʐʝʩʪʴ ʮʚʝʪʥʳʭ ʩʦʩʪʦʷʥʠʡ Z0-çʙʦʟʦʥʘè ʟʘʜʘʶʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʚʳʨʘʞʝʥʠʷʤʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʠʤ ʨʘʥʞʠ-

ʨʘʤʠ, ʩʦʩʪʦʷʱʠʤʠ ʠʟ 4-ʭ ʮʚʝʪʥʳʭ çʬʦʪʦʥʦʚè ʠ çʘʥʪʠʬʦʪʦʥʦʚè ʠʟ ʪʘʙʣ. 2     

 

                                                                                                                                                                             (297) 

   ʝʭʨ {  2p /l (ï ʩt ï x ï y ï z)}³     

³ ʝʭʨ {i 2p /l (   ʩt ï x + y + z)}³  

³ ʝʭʨ {j 2p /l (ï ʩt + x + y  ï z)}³ 

³ ʝʭʨ {k 2p /l (   ʩt + x ï y + z)}      

 

{ï  ï  ï  ï}  

{+  ï  +  +} 

{ï  +  +  ï}  

{ +  +  ï  +}  

{ 0  0  0  0} + 

 

   ʝʭʨ {  2p /l (ï ʩt ï x ï y ï z)}³     

³ ʝʭʨ {i 2p /l (   ʩt + x ï y + z)}³  

³ ʝʭʨ {j 2p /l (   ʩt + x + y  ï z)}³ 

³ ʝʭʨ {k 2p /l (ï ʩt ï x + y + z)}   

{ï  ï  ï  ï}  

{+  +  ï  +}  

{ +  +  +  ï}  

{ï  ï  +  +} 

{ 0  0  0   0} + 

 

 

   ʝʭʨ {  2p /l (ï ʩt ï x ï y ï z)}³     

³ ʝʭʨ {i 2p /l (   ʩt ï x + y + z)}³  

³ ʝʭʨ {j 2p /l (ï ʩt + x ï y  + z)}³ 

³ ʝʭʨ {k 2p /l (   ʩt + x + y ï z)}      

 

{ï  ï  ï  ï}  

{+  ï  +  +} 

{ï  +  ï  +}  

{ +  +  +  ï}  

{ 0   0  0  0} + 

 

   ʝʭʨ {  2p /l (   ʩt + x + y + z)}³     

³ ʝʭʨ {i 2p /l (ï ʩt + x ï y ï z)}³  

³ ʝʭʨ {j 2p /l (   ʩt ï x ï y  + z)}³ 

³ ʝʭʨ {k 2p /l (ï ʩt ï x + y ï z)}      

 

{ +  +   +  +}  

{ï  +  ï   ï}  

{ +  ï  ï   +}  

{ï  ï  +   ï}  

{ 0  0  0   0} + 

 

   ʝʭʨ {  2p /l (   ʩt + x + y + z)}³     

³ ʝʭʨ {i 2p /l (ï ʩt ï x + y ï z)}³  

³ ʝʭʨ {j 2p /l (ï ʩt ï x ï y  + z)}³ 

³ ʝʭʨ {k 2p /l (   ʩt + x ï y ï z)}     

 

{ +  +  +  +}  

{ï   ï  +  ï}  

{ï   ï  ï  +}  

{ +  +  ï   ï}  

{ 0  0   0  0} + 

 

 

 

 

 

 

 

13.5 çɻʣʦʁʥrè  

 

ɺ ʢʚʘʥʪʦʚʦʡ ʭʨʦʤʦʜʠʥʘʤʠʢʝ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 8 ʪʠʧʦʚ ʛʣʶʦʥʦʚ: 

 

- ʮʚʝʪʥʳʝ ʛʣʶʦʥʳ: 

 

Ὣ ὶὦ ὦὶӶȾЍς ȟ         Ὣ Ὥὶὦ ὦὶӶȾЍςȟ                                                                                             (298) 

Ὣ ὶὫӶὫὶӶȾЍςȟ         Ὣ ὭὶὫӶὫὶӶȾςȟ 

Ὣ ὦὫӶὫὦȾЍςȟ         Ὣ ὭὦὫӶὫὦȾЍςȠ 
  

- ʙʝʩʮʚʝʪʥʳʝ ʛʣʶʦʥʳ: 

 

Ὣ ὶὶӶὦὦȾЍςȟ       Ὣ ὶὶӶὦὦ ςὫὫӶȾЍς.                                                                                      (299) 

                                                                                                                                                                                                   

ɺ ɸʣʛʝʙʨʝ ʩʪʠʛʥʘʪʫʨ ʠʤʝʝʪʩʷ 6 ʩʪʠʛʥʘʪʫʨ, ʫ ʢʦʪʦʨʳʭ ʧʦ ʜʚʘ ʦʜʠʥʘʢʦʚʳʭ ʟʥʘʢʘ (ʩʤʦʪʨʠʪʝ (34) ʚ Ä5.10 ʚ [1]) 

 

 

 

   ʝʭʨ {  2p /l (   ʩt + x + y + z)}³     

³ ʝʭʨ {i 2p /l (ï ʩt + x ï y ï z)}³  

³ ʝʭʨ {j 2p /l (   ʩt ï x + y  ï z)}³ 

³ ʝʭʨ {k 2p /l (ï ʩt ï x ï y + z)}     

 

{ +  +  +  +}  

{ï  +  ï   ï}  

{ +  ï  +   ï}  

{ï  ï  ï   +}  

{ 0  0  0   0} + 
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{+  ï  ï  +} {+  +  ï  ï}{+  ï  +  ï}                                                                                                                                     

 

{ï  +  +  ï} {ï  ï  +  +}{ï  +  ï  +}. 

 

ʇʦʵʪʦʤʫ ʠʟ ʪʘʙʣ. 2 ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 3 ʮʚʝʪʥʳʭ çʬʦʪʦʥʘè ʠ 3 ʮʚʝʪʥʳʭ çʘʥʪʠʬʦʪʦʥʘè (ʮʚʝʪʘ ʢʦʪʦʨʳʭ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʪ ʮʚʝʪʘʤ u+-çʢʚʘʨʢʦʚè ʠ u--çʘʥʪʠʢʚʘʨʢʦʚè, ʩʤʦʪʨʠʪʝ ʪʘʙʣ. 1)   

  

ʊʘʙʣʠʮʘ 3 

 

ʎʚʝʪʥʦʡ ʬʦʪʦʥ ʉʪʠʛʥʘʪʫʨʘ 

 

ʎʚʝʪʥʦʡ ʘʥʪʠʬʦʪʦʥ ʉʪʠʛʥʘʪʫʨʘ 

 

 

ὶ ̖̆ ̑Ὥ ςp Ⱦl ̒ὸ ὼ ώ ᾀ   

 

Ὣ ̖̆ ̑Ὦ ςp Ⱦl ̒ὸ ὼ ώ ᾀ   

 

ὦ ̖̆ ̑Ὧ ςp Ⱦl ̒ὸ ὼ ώ ᾀ   

 

{+  ï  ï  +}  

 

{+  ï  +  ï}  

 

{+  +  ï  ï}  

 

 

ὶӶ ̖̆ ̑Ὥ ςp Ⱦl  ̒ὸ ὼ ώ ᾀ   

 

ὫӶ ̖̆ ̑Ὦ ςp Ⱦl  ̒ὸ ὼ ώ ᾀ   

 

ὦ ̖̆ ̑Ὧ ςp Ⱦl  ̒ὸ ὼ ώ ᾀ   
 

 

{ï  +  +  ï}  

 

{ï  +  ï  +}  

 

{ï  ï  +  +} 

 

 

ʀʟ ʜʘʥʥʳʭ ʮʚʝʪʥʳʭ çʬʦʪʦʥʦʚè ʠ çʘʥʪʠʬʦʪʦʥʦʚè ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ 8 ʛʣʶʦʥʦʚ ʧʦ ʧʨʘʚʠʣʘʤ (298) ʠ (299) ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ɸʣʛʝʙʨʳ ʩʠʛʥʘʪʫʨ [3, 4, 5,6,7]. ʅʘʧʨʠʤʝʨ, 
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ʕʪʦ ʚʦʣʥʦʚʳʝ ʚʦʟʤʫʱʝʥʠʷ, ʢʦʪʦʨʳʝ ʥʦʩʷʪ ʪʦʨʦʠʜʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. 

 

13.6 çʃʘʥʜʰʘʬʪʦʥè  

 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʉʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ, ʚ ɻʌɺ&AC, ʧʨʠʩʫʪʩʪʚʫʝʪ ʝʱʝ ʦʜʠʥ çʙʦʟʦʥè, ʢʦʪʦ-

ʨʳʡ ʤʳ ʥʘʟʚʘʣʠ çʣʘʥʜʰʘʬʪʦʥè:   

                                                                                                                                                                        (301) 

   ʝʭʨ {ɕ1 2p /l (  ʩt + x + y + z)}     

³ ʝʭʨ {ɕ3 2p /l (  ʩt ï x ï y  + z)}³      

³ ʝʭʨ {ɕ4 2p /l (ïʩt  ï x + y ï z)}³      

³ ʝʭʨ {ɕ5 2p /l (  ʩt  + x ï y ï z)}³    

³ ʝʭʨ{ɕ6 2p /l (ï ʩt + x ï y ï z)}³     

³ ʝʭʨ {ɕ7 2p /l (  ʩt ï x + y ï z)}³                                                                   

³ ʝʭʨ {ɕ8 2p /l (ï ʩt+ x + y +z)}³   

³ ʝʭʨ {ɕ1 2p /l (ï ʩt ïx ï y ï z)}³     

³ ʝʭʨ{ɕ2 2p /l (   ʩt + x + y ï z)}³     

³ ʝʭʨ{ɕ32p /l (ï ʩt + x + y ï z)}³ 

³ ʝʭʨ{ɕ4 2p /l (   ʩt + x ï y + z)}³         

³ ʝʭʨ (ɕ5 2p /l (ï ʩt ï x + y + z)}³  

³ ʝʭʨ{ɕ6 2p /l (   ʩt ï x + y + z)}³        

³ ʝʭʨ {ɕ7 2p /l (ï ʩt + xï y + z)}³                                                          

³ ʝʭʨ {ɕ8 2p /l (  ʩt ï x ï y ï z)}  

{+   +   +   +} 

{ï   ï   ï   +}  

{+   ï   ï   +}  

{ï   ï   +   ï}  

{+   +   ï   ï}  

{ï   +   ï   ï}          

{+   ï   +   ï}   

{ï   +   +  + }                        

{ï   ï   ï   ï }                                                                 

{+   +   +  ï }  

{ï    +  +  ï }  

{+   +    ï  +}  

{ï   ï   +   +}  

{+   ï   +   +}  

{ï   +   ï   +}  

{+   ï   ï   ï}    

{0   0   0   0}+     

 

ʅʝ ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʜʘʥʥʳʡ çʣʘʥʜʰʘʬʪʦʥè ʦʙʣʘʜʘʝʪ ʩʚʦʡʩʪʚʘʤʠ çʛʨʘʚʠʪʦʥʘè ʠ çʙʦʟʦʥʘ ʍʠʛʛʩʘè.  
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ɿɸʂʃʖʏɽʅʀɽ 

ɸ-ʐʘʤʘʠʤ (ʅʝʙʝʩʘ)  ʨʘʩʩʢʘʟʳʚʘʶʪ ʦ ʉʣʘʚʝ ɹ-ɻɸ,  ʦ  ʊʚʦʨʝʥʠʠ 

ʈʫʢ  ɽɻʆ ʚʝʱʘʝʪ  ʘ-ʈʘʢʠʷ (ʅʝʙʦʩʚʦʜ). ɼʝʥʴ ʜʥʶ ʧʝʨʝʜʘʝʪ ʈʝʯʴ, 

                        ʅʦʯʴ ʥʦʯʠ ʦʪʢʨʳʚʘʝʪ ɿʥʘʥʠʝ 
                                                                                                                                                                                  ʊʝʛʝʣʠʤ, 19:2-3 (ʇʩʘʣʪʠʨʴ 18:2-3)  

 

ʗ  ɽʩʤʴ  ɸʣʴʬʘ ʠ ʆʤʝʛʘ, ʥʘʯʘʣʦ ʠ ʢʦʥʝʮ, ʇʝʨʚʳʡ ʠ ʇʦʩʣʝʜʥʠʡ  

ɸʧʦʢʘʣʠʧʩʠʩ (ʆʪʢʨʦʚʝʥʠʝ ʀʦʘʥʥʘ ɹʦʛʦʩʣʦʚʘ) 1:8, 22:13  

 

ɼʘʥʥʘʷ ʩʪʘʪʴ ̫ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʫʛʣʫʙʣʝʥʠʷ ʠ ʫʪʦʯʥʝʥʠʷ çɻʝʦʤʝʪʨʠʟʠʨʦʚʘʥʥʦʡ ʬʠʟʠʢʠ ʚʘʢʫʫʤʘ ʥʘ ʦʩʥʦʚʝ 

ɸʣʛʝʙʨʳ ʩʠʛʥʘʪʫʨè (ɻʌɺ&ɸʉ), ʠʟʣʦʞʝʥʥʦʡ ʚ [3,4,5,6,7,8,9,10,11,12,13,14,15]. 

 

ʈʝʰʝʥʠʷ ʚʘʢʫʫʤʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʕʡʥʰʪʝʡʥʘ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ Lj-ʯʣʝʥʦʚ ʠ ʩ ʫʯʝʪʦʤ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ         

16-ʪʠ ʩʠʛʥʘʪʫʨ 4-ʤʝʪʨʠʢ (231) ʧʨʠʚʝʣʠ ʢ ʩʦʟʜʘʥʠʶ ʀʝʨʘʨʭʠʯʝʩʢʦʡ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʡ 

ʫʜʘʝʪʩʷ ʥʘʤʝʪʠʪʴ ʧʫʪʠ ʨʝʰʝʥʠʷ ʤʥʦʛʠʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ. 

 

ɺ ʯʘʩʪʥʦʩʪʠ, ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: 

- ʫʜʘʣʦʩʴ ʧʦʩʪʨʦʠʪʴ ʤʝʪʨʠʢʦ-ʜʠʥʘʤʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʚʩʝʭ ʧʠʢʦʩʢʦʧʠʯʝʩʢʠʭ çʢʚʘʨʢʦʚè, çʣʝʧʪʦʥʦʚè, çʤʝʟʦʥʦʚè, 

çʙʘʨʠʦʥʦʚè ʠ çʙʦʟʦʥʦʚè, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʉʪʘʥʜʘʨʪʥʦʡ ʤʦʜʝʣʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʠʭ 

ʤʦʜʝʣʝʡ ʧʨʝʜʣʦʞʝʥ ʘʣʛʦʨʠʪʤ ʩʦʩʪʘʚʣʝʥʠʷ ʚʩʝʭ çʘʪʦʤʦʚè ʠʟ ʪʘʙʣʠʮʳ ɼ.ʀ. ʄʝʥʜʝʣʝʝʚʘ ʠ çʤʦʣʝʢʫʣè; 

- ʧʦʢʘʟʘʥʦ, ʯʪʦ çʢʦʨʧʫʩʢʫʣʳè ʠ çʘʥʪʠʢʦʨʧʫʩʢʫʣʳè (ʪ.ʝ. ʩʪʘʙʠʣʴʥʳʝ ʩʬʝʨʠʯʝʩʢʠʝ ʚʳʧʫʢʣʳʝ ʠ ʚʦʛʥʫʪʳʝ ʚʘʢʫʫʤ-

ʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ) ï ʵʪʦ ʥʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʦʙʲʝʢʪʳ, ʘ ʷʚʣʷʶʪʩʷ ʯʘʩʪʴʶ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʮʝʧʠ ɺʩʝʣʝʥʩʢʦʛʦ 

ʤʘʩʰʪʘʙʘ. ʇʨʠ ʵʪʦʤ ʚʩʝ ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʝ ʷʜʨʘ çʢʦʨʧʫʩʢʫʣè ʵʪʦʡ ʮʝʧʠ ʥʝ ʪʦʣʴʢʦ ʚʣʦʞʝʥʳ ʜʨʫʛ ʚ ʜʨʫʛʘ, ʥʦ ʠ 

ʚʣʠʷʶʪ ʥʘ ʩʣʦʠ ʨʘʢʠʠ (ʩʬʝʨʠʯʝʩʢʠʝ ʦʙʦʣʦʯʢʠ ʷʜʝʨ) ʜʨʫʛ ʜʨʫʛʘ; 

- ʧʦʣʫʯʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʙʘʨʠʦʥʥʦʡ ʘʩʠʤʤʝʪʨʠʠ ɺʩʝʣʝʥʥʦʡ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʚ ʥʘʯʘʣʝ ʊʚʦ-

ʨʝʥʠʷ (ʪ.ʝ., ʚʦ ʚʨʝʤʷ ɿʘʨʦʞʜʝʥʠʷ ɺʩʝʣʝʥʥʦʡ) ʙʳʣ ʧʦʣʥʳʡ ʧʘʨʠʪʝʪ ʤʝʞʜʫ çʢʦʨʧʫʩʢʫʣʘʤʠè ʠ çʘʥʪʠʢʦʨʧʫʩʢʫ-

ʣʘʤʠè (ʪ.ʝ., ʚʳʧʫʢʣʦʩʪʷʤʠ ʠ ʚʦʛʥʫʪʦʩʪʷʤʠ ʚʘʢʫʫʤʘ), ʪʘʢ ʢʘʢ ʠʟ ʧʫʩʪʦʪʳ (ʚʘʢʫʫʤʘ) ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʪʦʣʴʢʦ 

ʯʝʪʥʳʝ (ʤʠʥʠʤʫʤ ʧʘʨʥʳʝ) ʚʟʘʠʤʥʦ-ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʚʳʧʫʢʣʦʩʪʠ ʠ ʚʦʛʥʫʪʦʩʪʠ. ʅʦ ʚ ʧʨʦʮʝʩʩʝ ʕʚʦʣʶʮʠʠ 

ɺʩʝʣʝʥʥʦʡ ʥʝ ʠʩʢʣʶʯʝʥʳ ʤʝʭʘʥʠʟʤʳ ʣʦʢʘʣʴʥʦʛʦ ʥʝʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʷʟʳʚʘʥʠʷ ʪʦʧʦʣʦʛʠʯʝʩʢʠʭ ʫʟʣʦʚ 

ʠ ʘʥʪʠʫʟʣʦʚ (ʪ.ʝ., ʨʘʟʛʣʘʞʠʚʘʥʠʷ çʢʦʨʧʫʩʢʫʣè ʠ çʘʥʪʠʢʦʨʧʫʩʢʫʣè ʚ ʨʘʟʥʳʭ ʧʨʦʧʦʨʮʠʷʭ) ʜʣʷ ʚʳʩʚʦʙʦʞʜʝʥʠʷ 

ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʜʝʬʦʨʤʘʮʠʡ ʚʘʢʫʫʤʘ, ʥʘʧʨʘʚʣʝʥʥʦʡ, ʥʘʧʨʠʤʝʨ, ʥʘ ʫʩʢʦʨʝʥʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʧʨʦʩʪʨʘʥ-

ʩʪʚʘ (ʩʤʦʪʨʠʪʝ (36) ï (37)). ɺʤʝʩʪʝ ʩ ʪʝʤ ʚ ʨʘʤʢʘʭ ɻʌɺ&ɸʉ çʘʪʦʤʳè ʠ çʤʦʣʝʢʫʣʳè ʩʦʩʪʦʷʪ ʢʘʢ ʠʟ çʢʚʘʨʢʦʚè, 

ʪʘʢ ʠ ʠʟ çʘʥʪʠʢʚʘʨʦʚè, ʪ.ʝ. çʢʦʨʧʫʩʢʫʣʳè ʠ çʘʥʪʠʢʦʨʧʫʩʢʫʣʳè ʩʦʩʫʱʝʩʪʚʫʶʪ, ʠ ʥʝ ʤʦʛʫʪ ʘʥʥʠʛʠʣʠʨʦʚʘʪʴ ʠʟ-

ʟʘ ʩʣʦʞʥʳʭ ʬʣʫʢʪʫʘʮʠʡ ʠ ʭʘʦʪʠʯʝʩʢʦʛʦ (ʪʝʧʣʦʚʦʛʦ) ʜʚʠʞʝʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʦʥʠ ʫʯʘʩʪʚʫʶʪ. ɸʥʥʠʛʠʣʷʮʠʷ ʚʳ-

ʧʫʢʣʦʩʪʝʡ ʠ ʚʦʛʥʫʪʦʩʪʝʡ ʚʘʢʫʫʤʘ ʚʦʟʤʦʞʥʘ ʪʦʣʴʢʦ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʙʣʠʟʢʦʡ ʢ ʘʙʩʦʣʶʪʥʦʤʫ ʥʫʣʶ (ʪ.ʝ. ʧʨʘʢ-

ʪʠʯʝʩʢʠ ʧʨʠ ʧʦʣʥʦʡ ʦʩʪʘʥʦʚʢʝ ʠʭ ʧʦʩʪʫʧʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ) ʠ ʧʦʣʥʦʤ ʩʦʚʧʘʜʝʥʠʠ ʧʦ ʬʦʨʤʝ (ʪ.ʝ. ʚʳʧʫʢʣʦʩʪʴ 

ʜʦʣʞʥʘ ʧʦ ʬʦʨʤʝ ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʚʦʛʥʫʪʦʩʪʠ);   

- ʨʝʰʝʥʘ ʧʨʦʙʣʝʤʘ ʢʦʥʬʘʡʥʤʝʥʪʘ çʢʚʘʨʢʦʚè ʠ çʘʥʪʠʢʚʘʨʢʦʚè ʚ ʷʜʨʘʭ çʙʘʨʠʦʥʦʚè. ɺ ɻʌɺ&ɸʉ çʢʚʘʨʢʠè ʠ çʘʥ-

ʪʠʢʚʘʨʢʠè ï ʵʪʦ ʜʠʩʢʨʝʪʥʳʡ ʥʘʙʦʨ ʚʳʧʫʢʣʦ-ʚʦʛʥʫʪʳʭ ʩʦʩʪʦʷʥʠʡ ʚʘʢʫʫʤʘ, ʠ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ ʜʦʣʛʦ ʩʫʱʝʩʪʚʦ-

ʚʘʪʴ ʥʝ ʤʦʛʫʪ. ʉʪʘʙʠʣʴʥʳʤʠ ʦʩʪʘʶʪʩʷ ʪʦʣʴʢʦ ʪʘʢʠʝ ʩʦʚʦʢʫʧʥʦʩʪʠ çʢʚʘʨʢʦʚè ʠ çʘʥʪʠʢʚʘʨʢʦʚè ʠʟ ʪʘʙʣ. 1, ʢʦ-

ʪʦʨʳʝ ʚ ʩʨʝʜʥʝʤ ʦʙʨʘʟʫʶʪ ʧʦʣʥʦʮʝʥʥʫʶ ʚʳʧʫʢʣʦʩʪʴ ʠʣʠ ʧʦʣʥʦʮʝʥʥʫʶ ʚʦʛʥʫʪʦʩʪʴ, ʥʘʧʨʠʤʝʨ, çʧʨʦʪʦʥʳè ʠ 

çʘʥʪʠʧʨʦʪʦʥʳè (242) ï (247). ʊʘʢʞʝ ʫʩʪʦʡʯʠʚʳʤʠ ʷʚʣʷʶʪʩʷ ʥʝʡʪʨʘʣʴʥʳʝ ʚʘʢʫʫʤʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʚ ʢʦʪʦʨʳʭ 

çʢʚʘʨʢʠè ʠ çʘʥʪʠʢʚʘʨʢʠè ʚ ʩʨʝʜʥʝʤ ʧʦʣʥʦʩʪʴʶ ʢʦʤʧʝʥʩʠʨʫʶʪ ʧʨʦʷʚʣʝʥʠʷ ʜʨʫʛ ʜʨʫʛʘ, ʥʘʧʨʠʤʝʨ çʥʝʡʪʨʦʥʳè 

(264), çʘʪʦʤʳ ʚʦʜʦʨʦʜʘè (268) ʠ ʘʪʦʤʳ çʜʝʡʪʝʨʠʷè (271);  

- ʚ ɻʌɺ&ɸʉ ʚʩʝ 10 ʫʨʦʚʥʝʡ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʮʝʧʠ (ʪ.ʝ., ʚʩʝ ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʝ çʢʦʨʧʫʩʢʫʣʳè ʠ çʘʥʪʠʢʦʨʧʫʩ-

ʢʫʣʳè) ʚ ʙʘʟʦʚʦʤ ʩʦʩʪʦʷʥʠʠ ʫʩʪʨʦʝʥʳ ʦʜʠʥʘʢʦʚʦ. ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʤʳ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʣʠ ʪʦʣʴʢʦ çʢʚʘʨʢè - 

çʘʥʪʠʢʚʘʨʢʦʚʫʶè ʩʪʨʫʢʪʫʨʫ ʷʜʝʨ ʩʪʘʙʠʣʴʥʳʭ ʩʬʝʨʠʯʝʩʢʠʭ ʚʘʢʫʫʤʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʧʠʢʦʩʢʦʧʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ 

(ʪ.ʝ., ʩ ʨʘʜʠʫʩʘʤʠ ʷʜʝʨ ʧʦʨʷʜʢʘ r6 ~ 10ï12 ï 10ï14 ʩʤ). ɺ ʩʪʘʪʴʝ [12,13] ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʣʥʦʩʪʴʶ ʘʥʘʣʦʛʠʯʥʳʝ 

çʢʚʘʨʢʠè ʠ çʘʥʪʠʢʚʘʨʢʠè ʧʣʘʥʝʪʘʨʥʦʛʦ ʤʘʩʰʪʘʙʘ ʩ ʭʘʨʘʢʪʝʨʥʳʤʠ ʨʘʜʠʫʩʘʤʠ ʷʜʝʨ r4 ~ 107 ʩʤ (ʩʤʦʪʨʠʪʝ                   

ʪʘʙʣ. 1 ʚ [12]) ʦʧʨʝʜʝʣʷʶʪ ʤʝʪʨʠʢʦ-ʜʠʥʘʤʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʛʦʣʳʭ çʧʣʘʥʝʪè ʠ ʛʦʣʳʭ çʟʚʝʟʜè, ʢʦʪʦʨʳʝ ʧʨʠʪʷʛʠ-

ʚʘʶʪ ʢ ʩʚʦʠʤ ʨʘʢʠʷʤ ʤʠʢʨʦ- ʠ ʧʠʢʦʩʢʦʧʠʯʝʩʢʠʝ ʚʘʢʫʫʤʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚ ʩʪʘʪʴʝ [14] ʚʚʝʜʝʥʳ 

ʧʦʣʥʦʩʪʴʶ ʘʥʘʣʦʛʠʯʥʳʝ çʢʚʘʨʢʠè ʠ çʘʥʪʠʢʚʘʨʢʠè ʛʘʣʘʢʪʠʯʝʩʢʦʛʦ ʤʘʩʰʪʘʙʘ ʩ ʭʘʨʘʢʪʝʨʥʳʤʠ ʨʘʜʠʫʩʘʤʠ ʷʜʝʨ 

r3 ~1017 ʩʤ (ʩʤʦʪʨʠʪʝ ʪʘʙʣ. 1 ʚ [14]) ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʤʝʪʨʠʢʦ-ʜʠʥʘʤʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʛʦʣʳʭ çʛʘʣʘʢʪʠʢè, 

ʩʦʙʠʨʘʶʱʠʝ ʚʦʢʨʫʛ ʩʚʦʠʭ ʨʘʢʠʡ çʟʚʝʟʜʳè ʠ çʧʣʘʥʝʪʳè. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʉʪʘʥʜʘʨʪʥʘʷ ʤʦʜʝʣʴ ʨʘʟʥʦʤʘʩʰʪʘʙ-

ʥʳʭ çʢʦʨʧʫʩʢʫʣè ʠ çʘʥʪʠʢʦʨʧʫʩʢʫʣè ʜʦʣʞʥʘ ʚʢʣʶʯʘʪʴ ʥʝ ʪʦʣʴʢʦ ʧʠʢʦʩʢʦʧʠʯʝʩʢʠʝ çʢʚʘʨʢʠè ʠ çʘʥʪʠʢʚʘʨʢʠè 

(ʪʘʙʣ. 1), ʥʦ ʠ ʧʣʘʥʝʪʘʨʥʳʝ çʢʚʘʨʢʠè ʠ çʘʥʪʠʢʚʘʨʢʠè (ʪʘʙʣ. 1 ʚ [12]), ʠ ʛʘʣʘʢʪʠʯʝʩʢʠʝ çʢʚʘʨʢʠè ʠ çʘʥʪʠʢʚʘʨʢʠè 

(ʪʘʙʣ. 1 ʚ [14]), ʠ ʘʥʘʣʦʛʠʯʥʳʝ çʢʚʘʨʢʠè ʠ çʘʥʪʠʢʚʘʨʢʠè ʦʩʪʘʚʰʠʭʩʷ ʟʚʝʥʴʝʚ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʮʝʧʠ ʩ ʭʘʨʘʢʪʝʨ-

ʥʳʤʠ ʨʘʜʠʫʩʘʤʠ ʠʟ ʠʝʨʘʨʭʠʠ ʨʘʜʠʫʩʦʚ (59).  

 

ʇʨʝʜʣʘʛʘʝʤʘʷ ʀʝʨʘʨʭʠʯʝʩʢʘʷ ʢʦʩʤʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʩʦʚʤʝʩʪʥʦ ʩ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʘʧʧʘʨʘʪʦʤ ʠ ʤʝʪʦʜʘʤʠ 

ɻʌɺ&ɸʉ ʧʦ ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʩʦʚʦʢʫʧʥʦʩʪʷʭ ʤʝʪʨʠʢ-ʨʝʰʝʥʠʡ ʚʘʢʫʫʤʥʳʭ ʫʨʘʚʥʝʥʠʡ ʕʡʥ-

ʰʪʝʡʥʘ, ʧʦʟʚʦʣʷʶʪ çʟʘʛʣʷʥʫʪʴè ʚʥʫʪʨɹ ʜ̫ʝʨʥʳʭ ʧʨʦʮʝʩʩʦʚ (ʩʤʦʪʨʠʪʝ Ä2.2.3 ʠ 2.2.4 ʚ [9]), ʦʧʠʩʘʪʴ ʵʣʝʢʪʨʦʩʪʘ-

ʪʠʢʫ (ʩʤʦʪʨʠʪʝ Ä2.2 ʚ [9]) ʠ ɻʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʷʚʣʝʥʠʷ (ʩʤʦʪʨʠʪʝ Ä4.3 ʚ [6]), ʛʝʦʤʝʪʨʠʟʠʨʦʚʘʪʴ ʧʦʥʷʪʠʝ 
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ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʟʘʨʷʜ (ʩʤʦʪʨʠʪʝ Ä2.2.2 ʚ [9]), ʠʩʩʣʝʜʦʚʘʪʴ ʧʨʠʨʦʜʫ ʛʨʘʚʠʪʘʮʠʠ (ʩʤʦʪʨʠʪʝ [13]), ʧʨʝʜʣʦʞʠʪʴ ʩʧʦ-

ʩʦʙʳ ʛʝʥʝʨʠʨʦʚʘʥʠʷ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ çʥʝʡʪʨʠʥʦè (ʩʤʦʪʨʠʪʝ [11]) ʠ ʦʧʠʩʘʪʴ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʵʬʬʝʢʪʳ. ʅʦ ʚʩʝ 

ʵʪʠ ʜʦʩʪʠʞʝʥʠʷ ʧʦʣʫʯʝʥʳ ʪʦʣʴʢʦ ʚ ʜʠʘʧʘʟʦʥʝ 6-ʪʠ ʭʘʨʘʢʪʝʨʥʳʭ ʨʘʜʠʫʩʦʚ ʷʜʝʨ çʢʦʨʧʫʩʢʫʣè ʠ çʘʥʪʠʢʦʨʧʫʩʢʫʣè 

ʠʟ ʠʝʨʘʨʭʠʠ (59): 

                                                                                                                                                                              (302) 

r2 ~ 1028 ʩʤ  ï ʨʘʜʠʫʩ, ʩʦʠʟʤʝʨʠʤʳʡ ʩ ʨʘʜʠʫʩʦʤ ʥʘʙʣʶʜʘʝʤʦʡ ɺʩʝʣʝʥʥʦʡ; 

r3 ~ 1017 ʩʤ  ï ʨʘʜʠʫʩ, ʩʦʠʟʤʝʨʠʤʳʡ ʩ ʨʘʜʠʫʩʦʤ ʷʜʨʘ ʛʘʣʘʢʪʠʢʠ;  

r4 ~ 107 ʩʤ   ï ʨʘʜʠʫʩ, ʩʦʠʟʤʝʨʠʤʳʡ ʩ ʨʘʜʠʫʩʦʤ ʷʜʨʘ ʧʣʘʥʝʪʳ ʠʣʠ ʟʚʝʟʜʳ; 

r5 ~ 10ï3 ʩʤ  ï ʨʘʜʠʫʩ, ʩʦʠʟʤʝʨʠʤʳʡ ʩ ʨʘʜʠʫʩʦʤ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʢʣʝʪʢʠ; 

r6 ~ 10ï13 ʩʤ ï ʨʘʜʠʫʩ, ʩʦʠʟʤʝʨʠʤʳʡ ʩ ʨʘʜʠʫʩʦʤ ʷʜʨʘ ʵʣʝʤʝʥʪʘʨʥʦʡ ʯʘʩʪʠʮʳ; 

r7 ~ 10ï24 ʩʤ ï ʨʘʜʠʫʩ, ʩʦʠʟʤʝʨʠʤʳʡ ʩ ʨʘʜʠʫʩʦʤ ʷʜʨʘ ʧʨʦʪʦ-ʢʚʘʨʢʘ. 

 

ʅʘʤ ʥʝ ʜʦʩʪʫʧʥʳ ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ ʦʙʲʝʢʪʳ ʙʦʣʝʝ r2 ~ 1028 ʩʤ ʠ ʤʝʥʝʝ r7 ~ 10ï24 ʩʤ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʀʝʨʘʨʭʠʯʝʩʢʘʷ 

ʢʦʩʤʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʟʥʘʯʠʪʝʣʴʥʳʡ ʥʝʜʦʩʪʘʪʦʢ: çɺʘʢʫʫʤʥʦʝ ʫʨʘʚʥʝʥʠʝ ʕʡʥʰʪʝʡʥʘ ʩ 

ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ Lj-ʯʣʝʥʦʚ ʥʝ ʜʘʝʪ ʦʛʨʘʥʠʯʝʥʠ ̫ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʷʜʝʨ ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʭ çʢʦʨʧʫʩʢʫʣè ʠ çʘʥ-

ʪʠʢʦʨʧʫʩʢʫʣè, ʚʣʦʞʝʥʥʳʭ ʜʨʫʛ ʚ ʜʨʫʛʘ, ʚ ʦʜʥʦʡ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʮʝʧʠ.    

 

ʄʘʪʝʤʘʪʠʢʘ ʫʚʝʨʝʥʥʦ ʧʦʢʘʟʳʚʘʝʪ ʪʦʣʴʢʦ, ʯʪʦ ʯʠʩʣʦ ʟʚʝʥʴʝʚ ʚ 

ʣʶʙʦʡ ʢʦʥʝʯʥʦʡ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʮʝʧʠ ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʭ çʢʦʨ-

ʧʫʩʢʫʣè ʠ çʘʥʪʠʢʦʨʧʫʩʢʫʣè ʜʦʣʞʥʦ ʙʳʪʴ ʯʝʪʥʳʤ (ʩʤʦʪʨʠʪʝ 

(190) ï (191ʙ)). ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʤʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʛʠʧʦʪʝʟʫ, ʯʪʦ 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʮʝʧʴ ʩʦʜʝʨʞʠʪ ʥʝ ʙʦʣʝʝ 10-ʟʚʝ-

ʥʴʝʚ (ʪ.ʝ. ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʭ ʷʜʝʨ çʢʦʨʧʫʩʢʫʣè ʠ çʘʥʪʠʢʦʨʧʫʩ-

ʢʫʣè, ʚʣʦʞʝʥʥʳʭ ʜʨʫʛ ʚ ʜʨʫʛʘ, ʨʠʩ. 2 ʠ 3) ï ʵʪʦ ʯʠʩʣʦ ʫʜʦʚʣʝ-

ʪʚʦʨʷʝʪ ʢʨʠʪʝʨʠʶ ʯʝʪʥʦʩʪʠ, ʥʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʥʝ ʦʙʦʩʥʦ-

ʚʘʥʦ.     
 

ɼʝʩʷʪʴ ʟʚʝʥʴʝʚ (ʫʨʦʚʥʝʡ) ʚ ʦʜʥʦʡ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʮʝʧʠ ʚʟʷʪʦ ʧʦ ʯʠʩʣʫ 

ɼʝʩʷʪʠ ʉʬʠʨʦʪ ɼʨʝʚʘ ɾʠʟʥʠ ʚ ʣʫʨʠʘʥʩʢʦʡ ʢʘʙʙʘʣʝ. ʆʜʥʘʢʦ ʤʫʜʨʝʮʳ 

ʊʆʈʓ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʪʨʠ ʈʘʢʠʠ (ʅʝʙʘ) ʩʦʢʨʳʪʳ, ʘ ʷʚʣʝʥʳʤʠ 

ʦʩʪʘʶʪʩʷ ʪʦʣʴʢʦ 7 ʈʘʢʠʡ (ʅʝʙʝʩ). ʅʘʧʨʠʤʝʨ, ʥʘʧʠʩʘʥʦ ʚ ɺʘʚʠʣʦʥ-

ʩʢʦʤ ʊʘʣʤʫʜʝ, ʚ ʪʨʘʢʪʘʪʝ ʍʘʛʠʛʘ 12a ï 12b (ʢʦʤʤʝʥʪʘʨʠʠ ʦʪʥʦʩʷ-

ʱʠʝʩʷ ʢ ʩʪʠʭʘʤ 1:6 ï 8 ʊʆʈʓ, ʪ.ʝ. ʢʦ ɺʪʦʨʦʤʫ ʜʥʶ ʊʚʦʨʝʥʠʷ): ï çʉʢʘ-

ʟʘʣ ʈʘʙʙʠ ʁʝʛʫʜʘ: ɽʩʪʴ ʩʝʤʴ ʈʘʢʠʡ (ʅʝʙʝʩ) ( ˢ˰˟˷ ˫˧˰˧˵˶): ɺʠʣʦʥ, ʈʘ-

ʢʴʷ, ʐʭʘʢʠʤ, ɿʝʚʫʣ, ʄʘʦʥ, ʄʘʭʦʥ, ɸʨʘʚʦʪ. ʈʘʟʫʤʝʝʪʩʷ, ʜʣʷ ʥʘʫʢʠ ʵʪʠ 

ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʤʫʜʨʝʮʦʚ ʥʝ ʘʨʛʫʤʝʥʪ, ʘ ʪʦʣʴʢʦ ʚʦʟʤʦʞʥʘʷ ʧʦʜʩʢʘʟʢʘ 

ʜʣʷ ʨʘʙʦʯʝʡ ʛʠʧʦʪʝʟʳ.  

ʇʈʆɺɽɼɽʅʀɽ ʦʩʪʘʚʣʷʝʪ ʠ ʜʨʫʛʠʝ ʉʣʝʜʳ ʇʨʠʩʫʪʩʪʚʠʷ. ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʩʦ-

ʚʨʝʤʝʥʥʘʷ ʥʘʫʢʘ ʥʘʯʘʣʘʩʴ ʩ ʇʠʟʘʥʩʢʦʡ ʙʘʰʥʠ, ʫ ʢʦʪʦʨʦʡ 7 ʛʘʣʝʨʝʡ, ʘ ʪʘʢʞʝ 

ʬʫʥʜʘʤʝʥʪ, ʦʩʥʦʚʘʥʠʝ ʠ ʢʨʦʚʣʷ: ʚʩʝʛʦ 10 ʫʨʦʚʥʝʡ. ɺʨʝʤʷ ʜʝʣʠʪʩʷ ʥʘ 7 ʜʥʝʡ 

ʥʝʜʝʣʠ, ʧʦ 30 ʜʥʝʡ ʚ ʤʝʩʷʮʝ. ɺ çɹʦʞʝʩʪʚʝʥʥʦʡ ʢʦʤʝʜʠʠè ɼʘʥʪʝ ɸʣʠʛʴʝʨʠ 10 

ʥʝʙʝʩ ʈʘʷ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʪʦʣʝʤʝʝʚʩʢʦʡ ʩʠʩʪʝʤʝ ʤʠʨʘ: ʃʫʥʘ ï 

ʅʝʙʦ ʧʨʘʚʝʜʥʠʢʦʚ, ʥʘʨʫʰʠʚʰʠʭ ʦʙʝʪ; ʄʝʨʢʫʨʠʡ ï ʅʝʙʦ ʜʝʷʪʝʣʝʡ, ʩʪʨʝʤʠʚ-

ʰʠʭʩʷ ʢ ʩʣʘʚʝ; ɺʝʥʝʨʘ ï ʅʝʙʦ ʣʶʙʷʱʠʭ ʠ ʤʠʣʦʩʝʨʜʥʳʭ; ʉʦʣʥʮʝ ï ʅʝʙʦ ʤʫʜʨʝ-

ʮʦʚ ʠ ʙʦʛʦʩʣʦʚʦʚ; ʄʘʨʩ ï ʅʝʙʦ ʚʦʠʥʦʚ ʟʘ ʚʝʨʫ; ʖʧʠʪʝʨ ï ʅʝʙʦ ʩʧʨʘʚʝʜʣʠʚʳʭ 

ʧʨʘʚʠʪʝʣʝʡ; ʉʘʪʫʨʥ ï ʅʝʙʦ ʩʦʟʝʨʮʘʪʝʣʴʥʳʭ ʤʦʥʘʭʦʚ, ʤʠʩʪʠʢʦʚ; ʅʝʧʦʜʚʠʞ-

ʥʳʝ ʟʚʝʟʜʳ ï ʥʝʙʦ ʘʧʦʩʪʦʣʦʚ ʠ ʪʦʨʞʝʩʪʚʫʶʱʝʡ ʎʝʨʢʚʠ; ʂʨʠʩʪʘʣʴʥʦʝ ʥʝʙʦ 
(ʇʝʨʚʦʜʚʠʛʘʪʝʣʴ) ï ʥʝʙʦ ʘʥʛʝʣʦʚ ʠ ʜʦʙʨʦʜʝʪʝʣʝʡ; ʕʤʧʠʨʝʡ ï ɹʦʞʝʩʪʚʝʥʥʦʝ 

çʆʛʥʝʥʥʦʝ ʅʝʙʦè, ʛʜʝ ʦʙʠʪʘʝʪ ɹ-ɻ ʠ ʜʫʰʠ ʙʣʘʞʝʥʥʳʭ. 7 ʜʥʝʡ ʇʝʩʘʭʘ (ʇʘʩʭʠ) 

ʠ 10 ʢʘʟʥʝʡ ʝʛʠʧʝʪʩʢʠʭ. 10 ɿʘʧʦʚʝʜʝʡ ʊʆʈʓ. é 10 ʋʨʦʚʥʝʡ ʈʘʷ (ʤʠʨʳ) ʠ 10 

ʫʨʦʚʥʝʡ ʘʜʘ (ʘʥʪʠʤʠʨʳ), 10 ʧʘʣʴʮʝʚ ʨʫʢ ʠ 10 ʧʘʣʴʮʝʚ ʥʦʛ,  7 ʦʪʚʝʨʩʪʠʡ ʚ ʛʦ-

ʣʦʚʝ ʯʝʣʦʚʝʢʘ, ʘ ʚʩʝʛʦ ʚ ʪʝʣʝ ʤʫʞʯʠʥʳ ʠʣʠ ʞʝʥʱʠʥʳ ʧʦ 10 ʚʠʜʠʤʳʭ ʦʪʚʝʨ-

ʩʪʠʡ, é ï ʇʨʠʨʦʜʘ ʬʨʘʢʪʘʣʴʥʘ, ʚ ʅʝʡ ʤʥʦʛʦʢʨʘʪʥʦ, ʤʥʦʛʦʛʨʘʥʥʦ ʠ ʤʥʦʛʦ-

ʧʣʘʥʦʚʦ ʧʨʦʷʚʣʷʶʪʩʷ ɽʜʠʥʳʝ ʀʩʭʦʜʥʳʝ ʇʨʠʥʮʠʧʳ.  
 

ʆʜʥʘʢʦ ɹʦʣʴʰʘʷ ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʧʨʦʙʣʝʤʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʝʩʣʠ ʯʠʩʣʦ ʟʚʝʥʴʝʚ ʚ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʮʝʧʠ 

ʦʛʨʘʥʠʯʝʥʦ (ʪ.ʝ., ʙʦʣʝʝ 4-ʭ ʠ ʜʦ ʩʢʦʣʴʢʦ ʫʛʦʜʥʦ ʙʦʣʴʰʦʛʦ, ʥʦ ʢʦʥʝʯʥʦʛʦ ʯʠʩʣʘ), ʪʦ ʥʝʠʟʙʝʞʥʦ ʦʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ 

ʩʘʤʦʝ ʙʦʣʴʰʦʝ ʷʜʨʦ (ʥʘʧʨʠʤʝʨ, ʤʝʛʘ-ɺʩʝʣʝʥʥʘʷ ʩ ʙʘʟʦʚʳʤ ʨʘʜʠʫʩʦʤ r1 ~ 1039 ʩʤ), ʜʦʣʞʥʦ ʥʘʭʦʜʠʪʴʩʷ ʚʥʫʪʨʠ 

ʩʘʤʦʛʦ ʤʘʣʝʥʴʢʦʛʦ ʷʜʨʘ (ʥʘʧʨʠʤʝʨ, ʚ ʷʜʨʝ ʠʥʩʪʘʥʪʦʥʘ ʩ ʙʘʟʦʚʳʤ ʨʘʜʠʫʩʦʤ r10 ~ 10ï55 ʩʤ), ʩʤʦʪʨʠʪʝ (71Ë) ï (192).  

ɿʘʤʢʥʫʪʦʝ ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʚʳʚʦʨʘʯʠʚʘʥʠʝ çʤʘʣʦʛʦ ʚ ɹʦʣʴʰʦʝè ʚʦʟʤʦʞʥʦ ʧʦʤʦʞʝʪ ʦʩʦʟʥʘʪʴ çʙʫʪʳʣʢʘ 

ʂʣʝʡʥʘè (ʩʤʦʪʨʠʪʝ ʨʠʩ. 5).    

 

ʅʝ ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ çɹʦʣʴʰʦʝ ʚ ʤʘʣʦʤè ʚ ʨʘʤʢʘʭ ɻʌɺ&ɸʉ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʠʤʝʝʪʩʷ ʜʚʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʩʢʨʳʪʴ ʦʜʥʦ ʠ ʪʦʞʝ ʚʳʨʘʞʝʥʠʝ, ʥʘʧʨʠʤʝʨ, (71) ʠ (192)  
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Ὣ ρȾὫ ρ
Ễ

Ễ ὶ                                                                             (71Ë) 

ρ ρ ρ ρ ρ ρ ρ   

ρ  ρ ρ ρ       

ʠ 

 Ὣ ρȾὫ ρ
Ễ

Ễ ὶ                                                                            (192Ë) 

ρ ρ ρ ρ ρ ρ ρ   

ρ ρ ρ ρ Ȣ      

                                     

ʅʦ ʵʪʦ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʩʤʳʩʣʝʥʠʷ.    

ʉʣʝʜʩʪʚʠʝʤ ʧʨʦʙʣʝʤʳ çɹʦʣʴʰʦʝ ʚ ʤʘʣʦʤè ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʚʩʝ ʠʝʨʘʨʭʠʯʝʩʢʠʝ ʮʝʧʠ ʜʦʣʞʥʳ 

ʥʘʯʠʥʘʪʴʩʷ ʩ ʦʜʥʦʛʦ ʩʘʤʦʛʦ ʙʦʣʴʰʦʛʦ ʷʜʨʘ (ʥʘʧʨʠʤʝʨ, ʩ ʚʥʫʪʨʝʥʥʝʡ ʛʨʘʥʠʮʳ ʤʝʛʘ-ɺʩʝʣʝʥʥʦʡ ʩ ʙʘʟʦʚʳʤ ʨʘʜʠ-

ʫʩʦʤ r1 ~ 1039 ʩʤ) ʠ ʟʘʢʘʥʯʠʚʘʪʴʩʷ ʥʘ ʦʜʥʦʤ ʩʘʤʦʤ ʤʘʣʝʥʴʢʦʤ ʷʜʨʝ (ʥʘʧʨʠʤʝʨ, ʥʘ ʷʜʨʝ ʠʥʩʪʘʥʪʦʥʘ ʩ ʙʘʟʦʚʳʤ 

ʨʘʜʠʫʩʦʤ r10 ~ 10ï55 ʩʤ) (ʩʤʦʪʨʠʪʝ ʨʠʩ. 1,2,4ʙ), ʪʘʢ ʢʘʢ ʝʩʣʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʷʜʨʦ ʥʘʭʦʜʠʪʩʷ ʚʥʫʪʨʠ ʤʠʥʠʤʘʣʴʥʦʛʦ 

ʷʜʨʘ, ʪʦ ʠʭ ʛʨʘʥʠʮʳ (ʪʦʯʥʝʝ ʨʘʢʠʠ) ʜʦʣʞʥʳ ʩʦʧʨʠʢʘʩʘʪʴʩʷ (ʨʠʩ. 16).  

 

ʆʜʥʘʢʦ, ʝʩʣʠ ʩʘʤʦʝ ʤʘʣʝʥʴʢʦʝ ʷʜʨʦ ʪʦʣʴʢʦ ʦʜʥʦ ʜʣʷ ʚʩʝʭ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʮʝʧʝʡ, ʩʭʦʜʷʱʠʭʩʷ ʢ ʥʝʤʫ (ʨʠʩ. 4ʙ ʠ 

15), ʪʦ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ ʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤ ʤʝʩʪʝ ʥʘʭʦʞʜʝʥʠʷ ʷʜʨʘ ʠʥʩʪʘʥʪʦʥʘ. ʂʘʢ ʙʳ ʵʪʦ ʩʪʨʘʥʥʦ ʥʝ ʟʚʫʯʘʣʦ, 

ʥʦ ʝʩʣʠ ʛʨʘʥʠʮʳ ʩʘʤʦʛʦ ʤʘʣʦʛʦ ʷʜʨʘ ʩʦʧʨʠʢʘʩʘʶʪʩʷ (ʪ.ʝ., ʧʨʘʢʪʠʯʝʩʢʠ ʩʦʚʧʘʜʘʶʪ) ʩ ʛʨʘʥʠʮʝʡ ʩʘʤʦʛʦ ʙʦʣʴʰʦʛʦ 

ʷʜʨʘ, ʪʦ ʧʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʷʜʨʦ ʠʥʩʪʘʥʪʦʥʘ ʥʘʭʦʜʠʪʩʷ ʧʦʚʩʶʜʫ ʚ ʤʝʛʘ-ɺʩʝʣʝʥʥʦʡ. 

 

ɺʦʟʤʦʞʥʦ, ʅʠʣʴʩ ɹʦʨ ʩʯʝʣ ʙʳ ʪʘʢʫʶ ʪʝʦʨʠʶ ʜʦʩʪʘʪʦʯʥʦ ʙʝʟʫʤʥʦʡ, ʯʪʦʙʳ ʙʳʪʴ ʀʩʪʠʥʥʦʡ. 
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ʈʠʩ. 14: ʌʨʘʢʪʘʣʴʥʳʝ ʠʣʣʶʩʪʨʘʮʠʠ ʩʭʦʞʜʝʥʠʷ ʚʩʝʭ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʮʝʧʝʡ ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʭ  

ʷʜʝʨ çʢʦʨʧʫʩʢʫʣè ʢ ʦʜʥʦʤʫ ʩʘʤʦʤʫ ʤʘʣʦʤʫ ʷʜʨʫ (ʥʘʧʨʠʤʝʨ, çʠʥʩʪʘʥʪʦʥʘè) 

 

ʅʝʦʪʲʝʤʣʝʤʳʤ ʩʣʝʜʩʪʚʠʝʤ ʝʜʠʥʩʪʚʝʥʥʦʩʪʠ ʷʜʨʘ çʤʝʛʘ-ɺʩʝʣʝʥʥʦʡè, ʩʦʚʧʘʜʘʶʱʝʛʦ ʠʟʥʫʪʨʠ ʩ ʷʜʨʦʤ çʠʥʩʪʘʥ-

ʪʦʥʘè, ʷʚʣʷʝʪʩʷ ʪʨʝʙʦʚʘʥʠ ̫ʩʠʛʥʘʪʫʨʥʦʡ (ʪ.ʝ., ʪʦʧʦʣʦʛʠʯʝʩʢʦʡ) ʧʦʣʥʦʪʳ ʠ ʚʘʢʫʫʤʥʦʛʦ ʙʘʣʘʥʩʘ. ʕʪʦ ʦʟʥʘʯʘʝʪ, 

ʯʪʦ ʵʪʦ ʝʜʠʥʩʪʚʝʥʥʦʝ ʤʝʛʘ-ʤʠʥʠ ʷʜʨʦ ʜʦʣʞʥʦ ʦʙʣʘʜʘʪʴ çʢʚʘʨʢè - çʘʥʪʠʢʚʘʨʢʦʚʦʡè ʧʦʣʥʦʪʦʡ. ʊʦ ʝʩʪʴ, ʤʝʪʨʠʢʦ-

ʜʠʥʘʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʤʝʛʘ-ʤʠʥʠ çʢʦʨʧʫʩʢʫʣʳè ʜʦʣʞʥʦ ʦʧʠʩʳʚʘʪʩɹʷ ʥʝʡʪʨʘʣʴʥʳʤ ʨʘʥʞʠʨʦʤ    

 

 

(+   +   +  +)            (303) 

(ï   ï   ï   +) 

(+   ï   ï   +) 

(ï   ï   +   ï) 

(+   +   ï   ï) 

(ï   +   ï   ï)          

(+   ï   +   ï)   

(ï   +   +  +)                        

(ï   ï   ï  ï )                                                                 

(+   +   +  ï ) 

(ï    +  +  ï ) 

(+   +    ï  +)  

(ï   ï   +   +)  

(+   ï   +   +)  

(ï   +   ï   +) 

(+   ï   ï   ï)    

(0   0   0   0)+ 

 

 

ʛʜʝ ʢʘʞʜʦʡ ʩʠʛʥʘʪʫʨʝ ʚ ʨʘʥʞʠʨʝ (303) ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʝʛʘ-ʤʠʥʠ ɺʩʝʣʝʥʩʢʠʝ çʢʚʘʨʢè ʠʣʠ çʘʥʪʠʢʚʘʨʢè ʠʟ ʪʘʙ-

ʣʠʮʳ 1, ʧʨʠ ʵʪʦʤ ʢʘʞʜʳʡ ʠʟ ʥʠʭ ʦʧʠʩʳʚʘʝʪʩʷ 10-ʶ ʤʝʪʨʠʢʘʤʠ ʚʠʜʘ (233) ï (241) ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʠʛʥʘʪʫʨʦʡ 

ʠ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʨʘʜʠʫʩʘʤʠ, ʥʘʧʨʠʤʝʨ: 
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                                                  ʄʝʛʘ-ʤʠʥʠ ɺʩʝʣʝʥʩʢʠʡ uʢï-çɸʅʊʀʂɺɸʈʂkè                                 (304) 

ɻʣʦʙʘʣʴʥʦʝ ʥʝʩʪʘʙʠʣʴʥʦʝ "ʚʳʧʫʢʣʦ-ʚʦʛʥʫʪʦʝ" ʩʦʩʪʦʷʥʠʝ ʚʘʢʫʫʤʘ                                                                                                   

ʩ ʩʠʛʥʘʪʫʨʦʡ (ï + + ï), ʩʦʩʪʦʷʱʝʝ ʠʟ: 

 

ɺʥʝʰʥʷʷ ʦʙʦʣʦʯʢʘ ʤʝʛʘ-ʤʠʥʠ ɺʩʝʣʝʥʩʢʦʛʦ uʢï-çʘʥʪʠʢʚʘʨʢʘkè 

ʚ ʠʥʪʝʨʚʘʣʝ [r1,r10], ʩʠʛʥʘʪʫʨʘ (ï + + ï) 

I                                ▀▼
►

►

►

►
╬▀◄

▀►

►

►

►

►

►▀Ᵽ ►▼░▪Ᵽ▀ꜚ ȟ                 (305) 

H                              ▀▼
►

►

►

►
╬▀◄

▀►

►

►

►

►

►▀Ᵽ ►▼░▪Ᵽ▀ꜚ ȟ                  (306) 

V                              ▀▼
►

►

►

►
╬▀◄

▀►

►

►

►

►

►▀Ᵽ ►▼░▪Ᵽ▀ꜚ ȟ                  (307) 

Hǋ                             ▀▼
►

►

►

►
╬▀◄

▀►

►

►

►

►

►▀Ᵽ ►▼░▪Ᵽ▀ꜚ Ƞ                  (308) 

ʗʜʨʦ ʤʝʛʘ-ʤʠʥʠ ɺʩʝʣʝʥʩʢʦʛʦ uʢï-çʘʥʪʠʢʚʘʨʢʘkè 

ʚ ʠʥʪʝʨʚʘʣʝ [r10,r1], ʩʠʛʥʘʪʫʨʘ (ï + + ï) 

I                                ▀▼
►

►

►

►
╬▀◄

▀►

 
►

►
  
►

►

►▀Ᵽ ►▼░▪Ᵽ▀ꜚ ȟ                (309) 

H                               ▀▼
►

►

►

►
╬▀◄

▀►

  
►

►
  
►

►

►▀Ᵽ ►▼░▪Ᵽ▀ꜚ ȟ               (310) 

V                               ▀▼
►

►

►

►
╬▀◄

▀►

 
►

►
  
►

 ►

►▀Ᵽ ►▼░▪Ᵽ▀ꜚ ȟ               (311) 

Hǋ                               ▀▼
►

►

►

►
╬▀◄

▀►

  
►

►
  
►

►

►▀Ᵽ ►▼░▪Ᵽ▀ꜚ ;              (312) 

ʤʝʛʘ-ʤʠʥʠ ɺʩʝʣʝʥʩʢʠʡ ʐʝʣʴʪ 

ʚ ʠʥʪʝʨʚʘʣʝ [0,¤],  

i                                                     ▀▼ ╬▀◄ ▀► ► ▀Ᵽ ▼░▪Ᵽ▀ꜚ .                                (313) 

 

 

ʈʠʩ. 15: ʌʨʘʢʪʘʣ rʩʦʟʜʘʶʪ ʘʣʣʝʛʦʨʠʯʝʩʢʦʝ ʚʦʩʧʨʠʷʪʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ɻʌɺ&ɸʉ 
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ʆʧʠʨʘʷʩʴ ʥʘ ʤʝʪʨʠʢʠ-ʨʝʰʝʥʠʷ ʚʘʢʫʫʤʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʕʡʥʰʪʝʡʥʘ ʩ ʙʦʣʴʰʠʤ (ʪʦʯʥʝʝ, ʩ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʩʢʦʥʝʯ-

ʥʳʤ) ʢʦʣʠʯʝʩʪʚʦʤ ɤ-ʯʣʝʥʦʚ ʠ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ çɻʝʦʤʝʪʨʠʟʠʨʦʚʘʥʥʦʡ ʬʠʟʠʢʠ ʚʘʢʫʫʤʘ, ʦʩʥʦʚʘʥ-

ʥʦʡ ʥʘ ɸʣʛʝʙʨʝ ʩʠʛʥʘʪʫʨè (ɻʌɺ&ɸʉ) [3,4,5,6,7,8,9,10,11,12,13,14,15], ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʤʦʱʥʦʝ, ʤʥʦʛʦʫʨʦʚʥʝ-

ʚʦʝ ʤʝʥʪʘʣʴʥʦʝ ʦʪʨʘʞʝʥʠʝ ʤʠʨʘ ʚ ʥʘʰʝʤ ʩʦʟʥʘʥʠʠ, ʦʩʥʘʱʝʥʥʦʝ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʫʛʣʫʙʣʝʥʥʦʛʦ ʧʦʩʪʠʞʝʥʠʷ ʵʪʦʡ 

ʛʣʦʙʘʣʴʥʦʡ ʠʣʣʶʟʠʠ.     

 

ʅʘ ʬʠʣʦʩʦʬʩʢʠʡ ʚʦʧʨʦʩ: ï çʄʦʞʝʪ ʣʠ ɹɽʉʂʆʅɽʏʅʆɽ ʇʦʨʦʜʠʪʴ ʢʦʥʝʯʥʦʝ?è ʚ ʨʘʤʢʘʭ ʨʘʟʚʠʚʘʝʤʦʡ ʟʜʝʩʴ 

ɻʌɺ&ɸʉ ʧʦʣʫʯʘʝʪʩʷ ʩʣʝʜʫʶʱʠʡ ʦʪʚʝʪ.    

 

ʉʧʝʢʪʦʨ ʨʘʜʠʫʩʦʚ ʷʜʝʨ çʢʦʨʧʫʩʢʫʣè ʠ çʘʥʪʠʢʦʨʧʫʩʢʫʣè ʠʤʝʝʪ ʩʣʝʜʫʶʱʫʶ ʜʠʩʢʨʝʪʥʦ-ʙʝʩʢʦʥʝʯʥʫʶ ʩʪʨʫʢʪʫʨʫ 

(ʩʤʦʪʨʠʪʝ ʨʠʩ. 16). ɽʜʠʥʩʪʚʝʥʥʦʝ ʷʜʨʦ ʧʝʨʚʦʡ ʩʘʤʦʡ ɹʦʣʴʰʦʡ çʢʦʨʧʫʩʢʫʣʳè (ʥʘʧʨʠʤʝʨ, çʤʝʛʘ-ɺʩʝʣʝʥʥʘʷè ʩ 

ʙʘʟʦʚʳʤ ʨʘʜʠʫʩʦʤ r1 ~ 1039 ʩʤ) ʚ ʢʘʞʜʦʡ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʮʝʧʠ ʠ ʝʜʠʥʩʪʚʝʥʥʦʝ ʷʜʨʦ ʧʦʩʣʝʜʥʝʡ ʩʘʤʦʡ ʤʘʣʝʥʴʢʦʡ 

çʢʦʨʧʫʩʢʫʣʳè (ʥʘʧʨʠʤʝʨ, ʷʜʨʦ çʠʥʩʪʘʥʪʦʥʘè ʩ ʙʘʟʦʚʳʤ ʨʘʜʠʫʩʦʤ r10  ~10ï55 ʩʤ) ʚ ʪʦʡ ʞʝ ʮʝʧʠ ʠʤʝʶʪ ʧʨʘʢʪʠʯʝ-

ʩʢʠ ʙʝʩʢʦʥʝʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʬʝʨʠʯʝʩʢʠʭ ʦʙʦʨʦʯʝʢ ʩ ʦʯʝʥʴ ʙʣʠʟʢʠʤʠ ʧʦ ʚʝʣʠʯʠʥʝ ʨʘʜʠʫʩʘʤʠ (ʪ.ʝ., ʵʪʠ ʦʙʦʣʦʯʢʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʩʣʠʪʳ ʜʨʫʛ ʩ ʜʨʫʛʦʤ). 

 

 

 

                                                    ʘ) 

 

 

 
 

 
 

                                                    ʙ) 

 

 

 
ʈʠʩ. 16. ɼʠʩʢʨʝʪʥʦ - ʙʝʩʢʦʥʝʯʥʳʡ ʩʧʝʢʪʨ ʨʘʜʠʫʩʦʚ ʷʜʝʨ 

 ʘ) çʢʦʨʧʫʩʢʫʣè ʠ ʙ) çʘʥʪʠʢʦʨʧʫʩʢʫʣè ʚ ʩʘʥʪʠʤʝʪʨʘʭ 

 

 

ɼʘʣʝʝ ʙʘʟʦʚʳʝ ʨʘʜʠʫʩʳ ʷʜʝʨ çʢʦʨʧʫʩʢʫʣè ʠ çʘʥʪʠʢʦʨʧʫʩʢʫʣè (ʪʦʯʥʝʝ çʢʚʘʨʢʦʚè ʠ çʘʥʪʠʢʚʘʨʢʦʚè) ʠʟ ʠʝʨʘʨʭʠʠ 

(59) ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʧʦ ʚʝʣʠʯʠʥʝ ʧʨʠʤʝʨʥʦ ʥʘ 10 ʧʦʨʷʜʢʦʚ (ʨʠʩ. 16). ʆʜʥʘʢʦ ʨʘʢʠʷ (ʩʬʝʨʠʯʝʩʢʘʷ 

ʦʙʦʣʦʯʢʘ), ʦʢʨʫʞʘʶʱʘʷ ʷʜʨʦ ʢʘʞʜʦʛʦ ʠʟ çʢʚʘʨʢʦʚè ʠ çʘʥʪʠʢʚʘʨʢʦʚè ʨʘʩʱʝʧʣʷʝʪʩʷ ʝʱʝ ʥʘ 12+12 = 24 ʩʬʝʨʠʯʝ-

ʩʢʠʭ ʩʣʦʷ (ʩʤʦʪʨʠʪʝ Ä9). ʂʨʦʤʝ ʪʦʛʦ, ʠʟ çʢʚʘʨʢʦʚè ʠ çʘʥʪʠʢʚʘʨʢʦʚè ʨʘʟʥʳʭ ʤʘʩʰʪʘʙʦʚ ʩʢʣʘʜʳʚʘʶʪʩʷ ʤʥʦʞʝ-

ʩʪʚʦ çʘʪʦʤʦʚè ʠ çʤʦʣʝʢʫʣè ʩʦ ʩʚʦʠʤʠ ʨʘʜʠʫʩʘʤʠ ʷʜʝʨ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʘʞʜʳʡ ʙʘʟʦʚʳʡ ʨʘʜʠʫʩ ʠʟ ʠʝʨʘʨʭʠʠ 

(59) ʨʘʩʱʝʧʣʷʝʪʩʷ ʥʘ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʩʢʦʥʝʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʜ-ʨʘʜʠʫʩʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʚ ɿʘ-

ʤʢʥʫʪʦʡ ʤʝʛʘ-ɺʩʝʣʝʥʥʦʡ ʩʧʝʢʪʨ ʨʘʜʠʫʩʦʚ ʷʜʝʨ çʢʦʨʧʫʩʢʫʣè ʠ çʘʥʪʠʢʦʨʧʫʩʢʫʣè ʨʘʟʣʠʯʥʳʭ ʤʘʩʰʪʘʙʦʚ ʧʨʘʢʪʠ-

ʯʝʩʢʠ ʜʠʩʢʨʝʪʥʦ-ʙʝʩʢʦʥʝʯʥʳʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ 

çɹɽʉʂʆʅɽʏʅʆɽ ʇʦʨʦʞʜʘʝʪ ɹʝʩʢʦʥʝʯʥʦʝ, ʥʦ 

ʫʩʣʦʚʥʦ ʜʠʩʢʨʝʪʥʦʝè, ʧʨʠ ʵʪʦʤ ʢʘʞʜʳʡ ʜʠʩʢʝʪ 

ʪʘʢʞʝ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʩʢʦʥʝʯʝʥ.  

 

ʇʨʦʜʣʠʤ ʬʠʣʦʩʦʬʩʢʦʝ ʦʩʤʳʩʣʝʥʠʝ ɹʳʪʠʷ ʚʦ-

ʧʨʦʩʦʤ: ï çʄʦʞʝʪ ʣʠ ɾʀɺʆɽ ʇʦʨʦʜʠʪʴ ʥʝʞʠ-

ʚʦʝ?è. ɸʥʘʣʦʛʠʯʥʳʡ ʘʥʘʣʠʟ ʙʦʣʝʝ ʩʢʣʦʥʷʝʪ ʢ 

ʦʪʚʝʪʫ: ï çʅʝ ʤʦʞʝʪ!è. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʩʝ 

ʧʦʩʪʠʛʘʝʤʦʝ ʛʝʦʤʝʪʨʠʟʠʨʦʚʘʥʥʦʡ ʬʠʟʠʢʦʡ ʵʪʦ 

ʪʦʣʴʢʦ ʪʝʣʝʩʥʳʝ ʦʙʦʣʦʯʢʠ ʞʠʚʳʭ ʩʫʱʝʩʪʚ. ʄʳ 

ʩʢʣʦʥʥʳ ʩʯʠʪʘʪʴ, ʯʪʦ ʵʣʝʤʝʥʪʘʨʥʳʝ çʯʘ-

ʩʪʠʮʳè, çʘʪʦʤʳè ʠ çʤʦʣʝʢʫʣʳè ï ʵʪʦ ʪʝʣʘ 

ʬʝʨʤʠ-ʚʠʨʫʩʦʚ, ʬʝʨʤʠ-ʙʘʢʪʝʨʠʡ ʠ ʬʝʨʤʠ-ʦʨʛʘ-

ʥʠʟʤʦʚ, ʧʨʠ ʵʪʦʤ çʢʦʨʧʫʩʢʫʣʳè ʩ ʷʜʨʘʤʠ ʧʣʘʥʝʪʘʨʥʦʛʦ ʠ ʟʚʝʟʜʥʦʛʦ ʤʘʩʰʪʘʙʘ ï ʵʪʦ ʪʝʣʘ ʧʣʘʥʝʪʘʨʥʳʭ ʠ ʟʚʝʟʜ-

ʥʳʭ ʚʠʨʫʩʦʚ, ʙʘʢʪʝʨʠʡ ʠ ʦʨʛʘʥʠʟʤʦʚ (ʩʤʦʪʨʠʪʝ ʨʠʩ. 17). ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, çʢʦʨʧʫʩʢʫʣʳè ʩ ʷʜʨʘʤʠ ʛʘʣʘʢʪʠʯʝ-

ʩʢʦʛʦ ʤʘʩʰʪʘʙʘ ï ʵʪʦ ʪʝʣʘ ʚʠʨʫʩʦʚ, ʙʘʢʪʝʨʠʡ ʠ ʦʨʛʘʥʠʟʤʦʚ ʛʘʣʘʢʪʠʯʝʩʢʠʭ ʤʘʩʰʪʘʙʦʚ. 
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ʈʠʩ. 17: ɺʠʟʫʘʣʴʥʘʷ ʘʥʘʣʦʛʠʷ ʤʝʞʜʫ ʪʝʣʝʩʥʳʤʠ ʦʙʦʣʦʯʢʘʤʠ (ʷʜʨʘʤʠ)  

çʵʣʝʢʪʨʦʥʘè (204) ï (207), ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʢʣʝʪʢʠ ʠ ʧʣʘʥʝʪʳ 

 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʝʩʪʴ ʩʤʳʩʣ ʧʨʦʚʝʨʠʪʴ ʫʞʝ ʤʥʦʛʦ ʨʘʟ ʚʳʩʢʘʟʘʥʥʫʶ ʥʘʪʫʨʘʣʠʩʪʘʤʠ ʠ ʬʠʣʦʩʦʬʘʤʠ ʛʠʧʦʪʝʟʫ ʦ ʪʦʤ, 

ʯʪʦ ʨʘʟʚʠʪʠʝ ɺʩʝʣʝʥʥʦʡ ʩʚʷʟʘʥʦ ʥʝ ʩ ɹʦʣʴʰʠʤ ʚʟʨʳʚʦʤ, ʘ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʋʪʨʦʙʳ ʄʘʪʝʨʠ ʠ ʩ ʚʦʟʨʘʩʪʘʥʠʝʤ ʚ 

ʅʝʡ ɺʩʝʣʝʥʩʢʦʛʦ ʕʤʙʨʠʦʥʘ (ʨʠʩ. 18).  

 

                    
 

ʈʠʩ. 18: ʀʣʣʶʩʪʨʘʮʠʷ ʨʘʟʚʠʪʠʷ ʕʤʙʨʠʦʥʘ ʚʦ ɺʩʝʣʝʥʩʢʦʡ ʄʘʪʝʨʠʥʩʢʦʡ ʋʪʨʦʙʝ (ʪ.ʝ., ʚ ɿʘʤʢʥʫʪʦʡ ʇʦʣʦʩʪʠ) 

 

ʌʠʣʦʩʦʬʳ ʠ ʫʯʝʥʳʝ 17 ï 19 ʩʪʦʣʝʪʠʡ ʥʝʚʦʣʴʥʦ ʫʤʝʨʪʚʠʣʠ ʇʨʠʨʦʜʫ ʚ ʯʝʣʦʚʝʯʝʩʢʦʤ ʩʦʟʥʘʥʠʠ ʧʦʩʨʝʜʩʪʚʦʤ ʜʝ-

ʪʝʨʤʠʥʠʩʪʩʢʦʡ ʤʘʪʝʤʘʪʠʢʠ ʠ ʫʧʨʦʱʝʥʠʷ ʤʦʜʝʣʝʡ ʥʘʙʣʶʜʘʝʤʳʭ ʬʝʥʦʤʝʥʦʚ. ʆʥʠ ʩʚʝʣʠ ʧʨʦʷʚʣʝʥʠʷ ɾʠʚʦʡ ʈʝ-

ʘʣʴʥʦʩʪʠ (ɹʘʨʫʭʘ ʉʧʠʥʦʟʳ ʠ ɻʦʪʬʨʠʜʘ ʃʝʡʙʥʠʮʘ) ʢ ʜʝʡʩʪʚʠʷʤ ʤʝʭʘʥʠʟʤʘ. ʅʠʮʰʝ ʟʘʷʚʠʣ, ʯʪʦ: çɹʦʛ ʫʤʝʨ, ʠ ʦʥ 

ʙʳʣ ʥʘ ɽʛʦ ʧʦʭʦʨʦʥʘʭè. ʅʦ ʚ 20 ʚʝʢʝ ʯʪʦ-ʪʦ ʧʦʰʣʦ ʥʝ ʪʘʢ, ʜʝʪʝʨʤʠʥʠʟʤ ʚʳʰʝʣ ʠʟ-ʧʦʜ ʢʦʥʪʨʦʣʷ ʠ ʫʩʪʫʧʠʣ ʤʝʩʪʦ 

ʩʥʘʯʘʣʘ ʩʣʫʯʘʡʥʦʩʪʠ, ʟʘʪʝʤ ʚʝʨʦʷʪʥʦʩʪʠ, ʘ ʟʘʪʝʤ ʨʘʟʫʤʥʦʩʪʠ.     

 

ɺ ʨʘʙʦʪʘʭ ʀʣʴʠ ʇʨʠʛʦʞʠʥʘ ʧʦ çɼʠʩʩʠʧʘʪʠʚʥʳʤ ʩʪʨʫʢʪʫʨʘʤè [20] ʠ ʚ ʪʨʫʜʘʭ ʄʝʣʚʠʥʘ ɺʦʧʩʦʥʘ ʧʦ çʀʥʬʦʜʠʥʘ-

ʤʠʢʝè [21, 22] ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʧʨʠʙʣʠʞʝʥʠʠ ʢ ʨʘʚʥʦʚʝʩʠʶ ʇʨʠʨʦʜʘ ʚʝʜʝʪ ʩʝʙʷ ʨʘʟʫʤʥʦ. ʉʣʦʞʥʳʝ (ʥʘ ʧʝʨʚʳʡ 

ʚʟʛʣʷʜ ʭʘʦʪʠʯʥʳʝ) ʩʠʩʪʝʤʳ ʩʪʨʝʤʷʪʩʷ ʢ ʫʧʦʨʷʜʦʯʠʚʘʥʠʶ ʠʥʬʦʨʤʘʮʠʠ, ʢ ʩʞʘʪʠʶ ʜʘʥʥʳʭ, ʠ ʢ ʩʠʤʤʝʪʨʠʠ. çʀʥ-

ʬʦʨʤʘʮʠʦʥʥʘʷ ʵʥʪʨʦʧʠʷè ʩʠʩʪʝʤʳ ʩʪʨʝʤʠʪʩʷ ʥʝ ʢ ʨʦʩʪʫ, ʘ ʢ ʫʤʝʥʴʰʝʥʠʶ ʠʣʠ ʢ ʧʦʩʪʦʷʥʩʪʚʫ [21]. ɺ ʨʘʙʦʪʘʭ ʄ. 

ɺʦʧʩʦʥʘ ʠʥʬʦʨʤʘʮʠʷ ï ʵʪʦ ʥʝ ʘʙʩʪʨʘʢʪʥʦʝ ʧʦʥʷʪʠʝ, ʘ ʬʠʟʠʯʝʩʢʘʷ ʩʫʙʩʪʘʥʮʠʷ, ʣʝʞʘʱʘʷ ʚ ʦʩʥʦʚʝ ʥʘʰʝʡ ʨʝʘʣʴ-

ʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʚ ʩʪʘʪʴʝ [22] ʧʦʢʘʟʘʥʦ, ʯʪʦ çʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʣʘè, ʢʦʪʦʨʘʷ ʟʘʩʪʘʚʣʷʝʪ ʯʘʩʪʠʮʳ ʛʨʫʧʧʠʨʦ-

ʚʘʪʴʩʷ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʜʘʥʥʳʭ, ʵʢʚʠʚʘʣʝʥʪʥʘ ʟʘʢʦʥʫ ʚʩʝʤʠʨʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ʅʴʶʪʦʥʘ [21]. ʀʜʝʠ, ʠʟʣʦʞʝʥʥʳʝ 

ʚ ʀʥʬʦʜʠʥʘʤʠʢʝ ʄ. ɺʦʧʩʦʥʘ, ʚʦ ʤʥʦʛʦʤ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʚʘʢʫʫʤʥʳʤʠ ʫʨʘʚʥʝʥʠʷʤʠ ʕʡʥʰʪʝʡʥʘ, ʢʦʪʦʨʳʝ ʧʨʝʜ-

ʦʧʨʝʜʝʣʷʶʪ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʙʝʨʝʞʣʠʚʦʩʪʴ ʬʦʨʤ ʠ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʫʶ ʜʠʥʘʤʠʢʫ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʭ ʠ 

ʩʪʘʙʠʣʴʥʳʭ ʚʘʢʫʫʤʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ: çʢʦʨʧʫʩʢʫʣè ʠ çʘʥʪʠʢʦʨʧʫʩʢʫʣè. ɺ ʚʘʢʫʫʤʥʳʭ ʫʨʘʚʥʝʥʠʷʭ ʕʡʥʰʪʝʡʥʘ 

ʠʟʥʘʯʘʣʴʥʦ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʘ ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʦʩʤʳʩʣʝʥʥʦʩʪʴ ɹʳʪʠʷ.  

 

ʉʨʘʚʥʝʥʠʝ ʵʪʘʧʦʚ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʘ ʞʠʚʦʪʘ ʙʝʨʝʤʝʥʥʦʡ ʞʝʥʱʠʥʳ ʠ ʨʦʩʪʘ ʵʤʙʨʠʦʥʘ ʚ ʫʪʨʦʙʝ ʤʘʪʝʨʠ (ʨʠʩ. 18) 

ʩ ʵʪʘʧʘʤʠ ʨʘʩʰʠʨʝʥʠʷ ɺʩʝʣʝʥʥʦʡ ʚ ʨʘʤʢʘʭ ʪʝʦʨʠʠ ɹʦʣʴʰʦʛʦ ʚʟʨʳʚʘ, ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʭʦʜʩʪʚʦ ʵʪʠʭ ʥʘʠʙʦʣʝʝ ʦʧ-

ʪʠʤʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʆʙʘ ʧʨʦʮʝʩʩʘ ʦʜʠʥʘʢʦʚʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ: ʧʦʯʪʠ ʪʦʯʝʯʥʳʤ ʩʪʘʨʪʦʤ Ÿ ʚʟʨʳʚʥʳʤ 
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ʥʘʯʘʣʴʥʳʤ ʨʦʩʪʦʤ Ÿ ʙʳʩʪʨʳʤ ʨʦʩʪʦʤ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʟʘʤʝʜʣʝʥʠʝʤ Ÿ ʣʠʥʝʡʥʳʤ ʟʘʤʝʜʣʷʶʱʠʤʩʷ ʨʦʩʪʦʤ ʦʙʲ-

ʝʤʘ Ÿ ʧʝʨʝʭʦʜʦʤ ʢ ʫʩʢʦʨʝʥʥʦʤʫ ʨʦʩʪʫ ʦʙʲʸʤʘ. ʊʘʢ ʞʝ ʧʦʜʦʙʥʳ ʧʝʨʝʭʦʜ ʦʪ ʭʘʦʩʘ ʢ ʩʪʨʫʢʪʫʨʝ, ʧʦʷʚʣʝʥʠʝ ʧʝʨ-

ʚʦʛʦ ʩʚʦʙʦʜʥʦʛʦ ʩʚʝʪʘ (ʯʝʨʝʟ 380 ʪʳʩ. ʣʝʪ) ʠ ʧʦʷʚʣʝʥʠʝ ʩʝʨʜʮʝʙʠʝʥʠʷ (ʯʝʨʝʟ 4 ʥʝʜʝʣʠ). ʇʨʠ ʵʪʦʤ ʥʝ ʩʦʚʧʘʜʘʶʪ 

ʢʨʠʚʳʝ ʨʦʩʪʘ ʤʘʩʩʳ ʙʘʨʠʦʥʥʦʡ ʤʘʪʝʨʠʠ ʚʦ ɺʩʝʣʝʥʥʦʡ ʠ ʤʘʩʩʳ ʵʤʙʨʠʦʥʘ ʚ ʫʪʨʦʙʝ ʤʘʪʝʨʠ ʟʘ ʩʯʝʪ ʢʣʝʪʦʯʥʦʛʦ 

ʜʝʣʝʥʠʷ. 

 

ʆʜʥʘʢʦ, ʝʩʣʠ ʚʥʠʤʘʪʝʣʴʥʦ ʧʨʠʛʣʷʜʝʪʴʩʷ, ʪʦ ʫʚʠʜʠʤ, ʯʪʦ ʫ ʇʈʀʈʆɼʓ (ʕʃʆʍʀʄ) ʥʝʪ ʜʨʫʛʦʛʦ ʩʧʦʩʦʙʘ ʉʦʟʜʘ-

ʚʘʪʴ ʠ ʊʚʦʨʠʪʴ ʥʝʯʪʦ ʆʩʤʳʩʣʝʥʥʦʝ, ʢʘʢ ʝʩʣʠ ʪʦʣʴʢʦ ʇʦʨʦʞʜʘʪʴ (ʪ.ʝ., ʚʳʷʚʣʷʪʴ ʠ ʫʧʦʨʷʜʦʯʠʚʘʪʴ ʩʘʤʦʧʦʜʜʝʨ-

ʞʠʚʘʶʱʠʝʩʷ ʩʪʨʫʢʪʫʨʳ). ɺʟʨʳʚ ʙʦʣʝʝ ʘʩʩʦʮʠʠʨʫʶʪʩʷ ʥʝ ʩ ʉʦʟʠʜʘʥʠʝʤ, ʘ ʨʘʟʨʫʰʝʥʠʝʤ ʠ ʭʘʦʪʠʟʘʮʠʝʡ (ʪ.ʝ., ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʵʥʪʨʦʧʠʠ).  

 

çʂʚʘʨʢʠè ʠ çʘʥʪʠʢʚʘʨʢʠè ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ ɹʳʪʠʷ (ʧʠʢʦʩʧʠʯʝʩʢʠʝ, ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ, ʧʣʘʥʝʪʘʨʥʳʝ, ʛʘʣʘʢ-

ʪʠʯʝʩʢʠʝ, ɺʩʝʣʝʥʩʢʠʝ ʠ ʪ.ʜ.), ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʚ ʵʪʦʡ ʨʘʙʦʪʝ ʠ ʚ ɻʌɺ&ɸʉ ʚ ʮʝʣʦʤ, ʚʦ ʤʥʦʛʦʤ ʢʦʨʨʝʣʠʨʫʪʁ 

ʧʦ ʩʤʳʩʣʫ ʠ ʢʘʯʝʩʪʚʘʤ ʩ ʤʦʥʘʜʘʤʠ ʚ ʄʦʥʘʜʦʣʦʛʠʠ ɻʦʪʬʨʠʜʘ ɺʠʣʴʛʝʣʴʤʘ ʃʝʡʙʥʠʮʘ.  

 

ʄʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʚʠʜʷʪ ʧʨʷʤʳʝ ʘʥʘʣʦʛʠʠ ʤʝʞʜʫ ʧʨʦʮʝʩʩʘʤʠ, ʢʦʪʦʨʳʝ ʧʨʦʪʝʢʘʁʪ ʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤʘʭ 

ʞʠʟʥʠ ʠ ʚ ʢʦʩʤʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨʘʭ. ʅʘʧʨʠʤʝʨ, ʩʪʨʫʢʪʫʨʘ ʥʝʡʨʦʥʦʚ ʚ ʢʦʨʝ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ (ʜʝʥʜʨʠʪʳ, ʘʢ-

ʩʦʥʳ, ʩʠʥʘʧʩʳ) ʫʜʠʚʠʪʝʣʴʥʦ ʧʦʭʦʞʘ ʥʘ ʩʪʨʫʢʪʫʨʫ ʢʦʩʤʠʯʝʩʢʦʡ ʧʘʫʪʠʥʳ ʪʝʤʥʦʡ ʤʘʪʝʨʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʨʘʩʧʨʝ-

ʜʝʣʝʥʠʝ ʛʘʣʘʢʪʠʢ ʚ ʙʦʣʴʰʠʭ ʤʘʩʰʪʘʙʘʭ ʧʦʜʯʠʥʷʝʪʩʷ ʪʝʤ ʞʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʟʘʢʦʥʘʤ, ʯʪʦ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʠ-

ʥʘʧʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʚ ʤʦʟʛʝ. ɺʩʝʣʝʥʥʘʷ ɼʳʰʠʪ ʠ ʄʳʩʣʠʪ. ʏʝʨʝʟ ʨʘʟʫʤ ʯʝʣʦʚʝʢʘ ʆʥʘ ʧʝʨʝʦʩʦʟʥʘʝʪ ʉʝʙʷ.  

 

ʅʦ ʚ ʘʢʘʜʝʤʠʯʝʩʢʠʭ ʢʨʫʛʘʭ ʢ ʪʘʢʠʤ ʚʦʟʟʨʝʥʠʷʤ ʦʪʥʦʩʷʪʩʷ ʩ ʙʦʣʴʰʦʡ ʥʘʩʪʦʨʦʞʝʥʥʦʩʪʴʶ, ʪ.ʝ., ʥʝ ʢʘʢ ʢ ʦʙʲʝʢʪʫ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʘ ʢʘʢ ʢ ʤʝʪʘʬʦʨʘʤ.    

 

ɺ 1997 ʛ ʍʫʘʥ ʄʘʣʴʜʘʩʝʥʘ ʧʦʢʘʟʘʣ, ʯʪʦ ɺʩʝʣʝʥʥʘʷ ʩ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʢʨʠʚʠʟʥʦʡ (ʪ.ʝ., ʘʥʪʠ-ʜʝʩʠʪʪʝʨʦʚʩʢʦʝ ʧʨʦ-

ʩʪʨʘʥʩʪʚʦ, ʠʣʠ AdS) ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʪʦʞʜʝʩʪʚʝʥʥʘ ʢʚʘʥʪʦʚʦʡ ʢʦʥʬʦʨʤʥʦʡ ʪʝʦʨʠʠ ʧʦʣʷ (CFT) ʥʘ ʛʨʘʥʠʮʝ ʪʘʢʦʛʦ 

ʤʠʨʘ (ʪ.ʝ. ʜʦʢʘʟʘʣ AdS /CFT ʩʦʦʪʚʝʪʩʪʚʠʝ). ʄʥʦʛʠʝ ʩʦʚʨʝʤʝʥʥʳʝ ʬʠʟʠʢʠ ʧʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ ʵʪʦ ʚʝʨʥʦ ʠ ʜʣʷ 

ɺʩʝʣʝʥʥʳʭ ʩ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʠʣʠ ʥʫʣʝʚʦʡ ʢʨʠʚʠʟʥʦʡ, ʠ ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʨʝʰʝʥʠʝʤ ʧʘʨʘʜʦʢʩʘ ʍʦʢʠʥʛʘ ʦ ʠʩʯʝʟ-

ʥʦʚʝʥʠʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʯʝʨʥʦʡ ʜʳʨʝ. ʇʦʵʪʦʤʫ ʧʝʨʝʩʪʘʣʘ ʢʘʟʘʪʴʩʷ ʘʙʩʫʨʜʥʦʡ ʠʜʝʷ ʦ ɻʦʣʦʛʨʘʬʠʯʝʩʢʦʡ ɺʩʝʣʝʥ-

ʥʦʡ, ʚ ʢʦʪʦʨʦʡ ʥʘʰ ʪʨʝʭʤʝʨʥʳʡ ʤʠʨ ʷʚʣʷʝʪʩʷ ʧʨʦʝʢʮʠʝʡ ʢʚʘʥʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʟʘʧʠʩʘʥʥʦʡ ɻʨʘʥʜʠʦʟʥʳʤ 

ʂʚʘʥʪʦʚʳʤ ʂʦʤʧʴʶʪʝʨʦʤ ʥʘ ʜʚʫʤʝʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʝʛʦ ʛʨʘʥʠʮʳ, ʧʦʜʦʙʥʦ ʪʦʤʫ, ʢʘʢ ʦʙʲʝʤʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ 

ʥʘ ʛʦʣʦʛʨʘʤʤʝ ʟʘʢʦʜʠʨʦʚʘʥʦ ʥʘ ʧʣʦʩʢʦʡ ʧʣʝʥʢʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʚ ʨʘʤʢʘʭ ʩʦʚʨʝʤʝʥʥʳʭ ʚʦʟʟʨʝʥʠʡ ʩʘʤʘ ʨʝʘʣʴ-

ʥʦʩʪʴ ʬʠʟʠʯʝʩʢʠ ʫʩʪʨʦʝʥʘ ʢʘʢ ʛʦʣʦʛʨʘʤʤʘ, ʧʨʠ ʵʪʦʤ ɺʳʩʰʠʡ ʫʨʦʚʝʥʴ ʙʳʪʠʷ ʷʚʣʷʝʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʢʦʜʦʤ 

ʜʣʷ ʙʦʣʝʝ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ, ʥʦ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʠʟʤʝʨʝʥʠʡ. ʅʘʫʢʝ ʦʩʪʘʣʦʩʴ ʩʜʝʣʘʪʴ ʥʝʙʦʣʴʰʦʡ çʰʘʛè, 

ʯʪʦʙʳ ʦʩʦʟʥʘʪʴ, ʯʪʦ ʵʪʦʪ ʤʠʨ ï ɻ ʪʦ ʈʝʟʫʣʴʪʘʪ ʋʩʠʣʠʷ ɽʜʠʥʦʛʦ ɻʨʘʥʜʠʦʟʥʦʛʦ ʈɸʉʉʋɼʂɸ (ɹ-ɻɸ). ʅʦ ʵʪʦʪ çʰʘʛè 

ʜʣʠʥʝ ʞʠʟʥʠ.  

 

ɻʝʦʤʝʪʨʠʟʠʨʦʚʘʥʥʘʷ ʬʠʟʠʢʘ ʚʘʢʫʫʤʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ɸʣʛʝʙʨʝ ʩʠʛʥʘʪʫʨ (ɻʌɺ&ɸʉ) ʠ ʥʘ ʨʝʰʝʥʠʷʭ ʚʘʢʫʫʤʥʳʭ 

ʫʨʘʚʥʝʥʠʡ ʕʡʥʰʪʝʡʥʘ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ ʪʝʦʨʠʷʤ, ʨʘʩʩʤʘʪʨʠʚʘʶʱʠʤ ʤʠʨ ʢʘʢ ʮʠʬʨʦʚʫʶ ʢʦʤʧʴʶʪʝʨʥʫʶ ʩʠʤʫ-

ʣʷʮʠʶ. ʕʪʠ ʚʟʛʣʷʜʳ ʥʘ ʤʠʨ ʜʦʧʦʣʥʷʶʪ ʜʨʫʛ ʜʨʫʛʘ, ʪʘʢ ʢʘʢ ʦʩʥʦʚʘʥʳ ʥʘ ʘʥʘʣʦʛʠʯʥʳʭ ʧʨʠʥʮʠʧʘʭ ʦʧʪʠʤʠʟʘʮʠʠ 

ʜʘʥʥʳʭ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʜʠʥʘʤʠʢʝ [21,22], ʵʢʦʥʦʤʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʝʤʢʦʩʪʠ ʠ ʥʘ ʧʦʤʝ-

ʭʦʟʘʱʠʱʝʥʥʳʭ ʢʦʜʘʭ ʠ ʘʣʛʦʨʠʪʤʘʭ (ʩʤʦʪʨʠʪʝ Ä5 ʚ [1]). ɹʦʣʝʝ ʪʦʛʦ, ʛʝʦʤʝʪʨʠʷ ʈʠʤʘʥʘ ʜʦʧʫʩʢʘʝʪ ʚʚʝʜʝʥʠʝ ʚ 

ʢʘʞʜʦʡ ʪʦʯʢʝ ʠʩʢʨʠʚʣʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʢʘʩʘʪʝʣʴʥʦʡ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ, ʚ ʢʦʪʦʨʦʡ ʢʨʠʚʠʟʥʘ 

ʚ ʧʝʨʚʦʤ ʧʦʨʷʜʢʝ ʦʪʩʫʪʩʪʚʫʝʪ, ʯʪʦ ʥʘʪʘʣʢʠʚʘʝʪ ʥʘ ʤʳʩʣʴ ʦ ʪʦʯʝʯʥʦʡ ʠʣʣʶʟʦʨʥʦʩʪʠ ʨʝʘʣʴʥʦʩʪʠ. ʅʦ ʚʪʦʨʳʝ ʧʨʦ-

ʠʟʚʦʜʥʳʝ ʤʝʪʨʠʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʪʝʥʟʦʨʦʤ ʢʨʠʚʠʟʥʳ, ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʢʣʶʯʝʥʳ ʥʠʢʘʢʠʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʢʦʦʨ-

ʜʠʥʘʪ, ʧʦʵʪʦʤʫ ʧʨʠʣʠʚʥʳʝ ʩʠʣʳ ʦʩʪʘʶʪʩʷ, ʠ ʤʦʛʫʪ ʙʳʪʴ ʦʩʦʟʥʘʥʳ ʚ ʪʝʨʤʠʥʘʭ ʢʚʘʥʪʦʚʦʡ ʟʘʧʫʪʘʥʥʦʩʪʠ ʤʝʞʜʫ 

ʩʦʩʝʜʥʠʤʠ ʪʦʯʢʘʤʠ ʠʩʢʨʠʚʣʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ.  

 

ʂʦʥʝʯʥʘʷ ʮʝʣʴ ʵʪʦʡ ʨʘʙʦʪʳ ʩʦʚʤʝʩʪʥʦ ʩ ɻʌɺ&ɸʉ [3,4,5,6,7,8,9,10,11,12,13,14,15] ï ɻ ʪʦ ʩʦʟʜʘʥʠʝ ʚ ʯʝʣʦʚʝʯʝʩʢʦʤ 

ʩʦʟʥʘʥʠʠ ʛʨʘʥʜʠʦʟʥʦʛʦ ʧʦ ʤʘʩʰʪʘʙʘʤ ʚʦʦʙʨʘʞʘʝʤʦʛʦ ʄʠʨʘ, ʦʪʨʘʞʘʶʱʝʛʦ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʈʘʟʫʤ-

ʥʦʩʪʠ ʚʥʝʰʥʝʡ ʈʝʘʣʴʥʦʩʪʠ. ɺ ʵʪʦʡ ʘʥʘʣʦʛʦʚʦʡ ʩʠʤʫʣʷʮʠʠ ʈʝʘʣʴʥʦʩʪʠ (ʪ.ʝ. ʚ ʤʝʥʪʘʣʴʥʦʤ ʄʠʨʝ) ʯʝʣʦʚʝʯʝʩʢʠʡ 

ʨʘʩʩʫʜʦʢ, ʚʦʦʨʫʞʝʥʥʳʡ ʤʘʪʝʤʘʪʠʢʦʡ ʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʛʝʦʤʝʪʨʠʝʡ ɻʌɺ&ɸʉ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤʠ ʤʦʱʥʦ-

ʩʪʷʤʠ ʜʨʫʞʝʩʪʚʝʥʥʳʭ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʝʡʨʦʩʝʪʝʡ, ʩʧʦʩʦʙʝʥ ʟʘʛʣʷʜʳʚʘʪʴ ʚ ʨʘʥʝʝ ʥʝʜʦʩʷʛʘʝʤʳʝ ʛʣʫʙʠʥʳ ʠ ʧʨʦ-

ʩʪʦʨʳ ʄʠʨʦʟʜʘʥʠʷ ʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʤʥʦʛʠʝ ʧʨʦʮʝʩʩʳ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚʥʝ ʟʦʥʳ ʜʦʩʷʛʘʝʤʦʩʪʠ ʥʘʰʠʭ ʦʨʛʘ-

ʥʦʚ ʯʫʚʩʪʚ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. ʅʘʧʨʠʤʝʨ, ʤʦʞʥʦ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʠ ʥʘʙʣʶʜʘʪʴ 

ʧʨʦʮʝʩʩʳ ʚʥʫʪʨʠ ̫ ʜʝʨ ʘʪʦʤʦʚ ʠ ʯʝʨʥʳʭ ʜʳʨ. ʂʨʠʪʝʨʠʝʤ ʠʩʪʠʥʥʦʩʪʠ ʩʦʟʜʘʚʘʝʤʦʡ ʪʝʦʨʠʠ ʧʦ-ʧʨʝʞʥʝʤʫ ʦʩʪʘʝʪʩʷ 

ʇʨʘʢʪʠʢʘ, ʯʝʨʝʟ ʧʨʷʤʫʶ ʠ ʢʦʩʚʝʥʥʫʶ ʧʨʦʚʝʨʢʫ ʧʨʝʜʩʢʘʟʘʥʠʡ ʀʝʨʘʨʭʠʯʝʩʢʦʡ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʠ 

ɻʌɺ&ɸʉ. ʅʦ ʢ ʇʨʘʢʪʠʢʝ ʜʦʙʘʚʣʷʝʪʩʷ ʂʨʘʩʦʪʘ, ʢʘʢ ʘʪʨʠʙʫʪ ʦʩʦʟʥʘʥʥʦʡ ʆʧʪʠʤʘʣʴʥʦʩʪʠ ʠ ʧʨʦʷʚʣʝʥʥʦʡ ʈʘʟʫʤ-

ʥʦʩʪʠ ʉʦʟʜʘʥʥʦʛʦ. ʄʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʦʙʥʫʣʝʥʥʦʡ ʛʝʦʤʝʪʨʠʠ ʈʠʤʘʥʘ - ʕʡʥʰʪʝʡʥʘ ʩʦʚʤʝʩʪʥʦ ʩ ɸʣʛʝʙʨʦʡ 

ʩʠʛʥʘʪʫʨ [3,4,5,6] ʠ ʩʪʦʭʘʩʪʠʯʝʩʢʦʡ ʢʚʘʥʪʦʚʦʡ ʤʝʭʘʥʠʢʦʡ ʕʜʚʘʨʜʘ ʅʝʣʴʩʦʥʘ [16] ʧʦʨʦʞʜʘʝʪ ʛʘʨʤʦʥʠʶ ʈʘʢʠʡ 

(ʪ.ʝ. ʅʝʙʝʩ) ʚʜʦʭʥʦʚʣʷʶʱʝʡ ʂʨʘʩʦʪʳ ʠ ʀʟʷʱʥʦʩʪʠ.    
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ʀʩʢʨʝʥʥʝ ʙʣʘʛʦʜʘʨʶ ʟʘ ʦʢʘʟʘʥʠʝ ʧʦʤʦʱʠ ɼʵʚʠʜʘ ʈʠʜʘ (David Reid), ʊʘʪʴʷʥʫ ʃʝʚʠ, ɸʣʝʢʩʘʥʜʨʘ ʄʘʩʣʦʚʘ, ɸʣʝʢ-

ʩʘʥʜʨʘ ɹʦʣʦʪʦʚʘ ʠ ɻʝʦʨʛʠʷ ʋʩʘʯʝʚʘ.  
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ʇʨʠʣʦʞʝʥʠʝ 1 

 

ʂʆʈʅʀ ʂʋɹʀʏɽʉʂʀʍ ʋʈɸɺʅɽʅʀʁ 

 

ʇʨʝʜʩʪʘʚʠʤ ʢʫʙʠʯʝʩʢʠʝ ʫʨʘʚʥʝʥʠʷ (226) 

 

ὶ ὶὶ ὶὶ πȟ     ὶ ὶὶ ὶὶ π,       ὶ ὶὶ ὶὶ πȟ       ὶ ὶὶ ὶὶ π           (226Ë) 

    

ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ 

 

ὼ ὶὼ ὶὶ πȟ       ὼ ὶὼ ὶὶ πȟ      ὼ ὶὼ ὶὶ πȟ      ὼ ὶὼ ὶὶ πȢ              (ʇ1)         

 

ʅʘʡʜʝʤ ʢʦʨʥʠ ʜʘʥʥʳʭ ʢʫʙʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ ʩ ʧʦʤʦʱʴʶ ʥʝʡʨʦʩʝʪʝʡ çɻʠʛʘ ʏʘʪè (https://giga.chat/) ʠ 

çDeepseekè (https://chat.deepseek.com/). ʆʜʥʘʢʦ ʦʪʤʝʪʠʤ, ʯʪʦ ʫʢʘʟʘʥʥʳʝ ʚʳʰʝ ʥʝʡʨʦʩʝʪʠ ʨʘʙʦʪʘʣʠ ʥʝʩʪʘʙʠʣʴʥʦ 

(ʪ.ʝ. ʧʨʠ ʧʦʚʪʦʨʥʳʭ ʚʳʯʠʩʣʝʥʠʷʭ ʦʥʠ ʧʦʢʘʟʳʚʘʣʠ ʥʝʩʢʦʣʴʢʦ ʠʥʳʝ ʚʠʜʳ ʢʦʨʥʝʡ). ʂʨʦʤʝ ʪʦʛʦ, ʨʝʟʫʣʴʪʘʪʳ ʠʭ 

ʚʳʯʠʩʣʝʥʠʡ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʝ ʥʝ ʩʦʚʧʘʜʘʣʠ. ʇʦʵʪʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʠʞʝ ʤʘʪʝʨʠʘʣʳ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠ-

ʚʘʪʴ ʢʘʢ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʠ ʪʨʝʙʫʶʪ ʜʝʪʘʣʴʥʦʡ ʧʝʨʝʧʨʦʚʝʨʢʠ.   

 

1) ʈʘʩʩʤʦʪʨʠʤ ʢʫʙʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ 

 

ὼ ὶὼ ὶὶ π. 
 

ʊʨʠ ʢʦʨʥ̫ ʵʪʦʛʦ ʫʨʘʚʥʝʥʠʷ 

 

ὼ  ȟ                                                                                                (ʇ2)         
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Ὀ   

 

ɽʩʣʠ Ὀ π ð ʦʜʠʥ ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ ʢʦʨʝʥʴ ʠ ʜʚʘ ʢʦʤʧʣʝʢʩʥʳʭ, 

ɽʩʣʠ Ὀ π ð ʚʩʝ ʢʦʨʥʠ ʜʝʡʩʪʚʠʪʝʣʴʥʳʝ, ʝʩʪʴ ʢʨʘʪʥʳʝ, 

ɽʩʣʠ Ὀ π ð ʪʨʠ ʨʘʟʣʠʯʥʳʭ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʢʦʨʥʷ (ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʘʷ ʬʦʨʤʘ). 

 

ʇʦʜʩʪʘʚʠʤ ʟʥʘʯʝʥʠʷ:  ὶ ς ρπ,  ὶ σ ρπ , ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʤ 

 

ὼ πȢππρρυτφωωȟ 
ὼ πȢπππυχχστωπȢππρπππππρὭȟ 
ὼ πȢπππυχχστωπȢππρπππππρὭȢ 

 

ʇʦʜʩʪʘʚʠʤ ʟʥʘʯʝʥʠʷ:  ὶ ς ρπ,  ὶ σ ρπ , ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʤ 

 

ὼ τȢωσρπȟ 
ὼ ςȢτχρπ τȢςχρπὭȟ 
ὼ ςȢτχρπ τȢςχρπὭȢ 
 

2) ʈʘʩʩʤʦʪʨʠʤ ʢʫʙʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ 

 

ὼ ὶὼ ὶὶ πȢ 
 

ʊʨʠ ʢʦʨʥ̫ ʵʪʦʛʦ ʫʨʘʚʥʝʥʠʷ 

 

ὼ ὶ
Ⱦ

ȟ                                                                                      (ʇ3)                       

ὼ ὶ
Ⱦ
‫ ‫ ȟ   

ὼ ὶ
Ⱦ
‫ ‫ ȟ  

ʛʜʝ  ‫ Ὡ Ⱦ Ὥ
Ѝ
 Ȣ 

 

ʇʦʜʩʪʘʚʠʤ ʟʥʘʯʝʥʠʷ:  ὶ ς ρπ,  ὶ σ ρπ , ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʤ 

 

ὼ ςȢππρπ, 

ὼȟὼ πȢπρυψχτπȢπχςφχ‫Ὡ ‫Ὡ Ȣ 

 

3) ʈʘʩʩʤʦʪʨʠʤ ʢʫʙʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ 

 

ὼ ὶὼ ὶὶ πȢ 
 

ʊʨʠ ʢʦʨʥ̫ ʵʪʦʛʦ ʫʨʘʚʥʝʥʠʷ 

 

ὼ ὶ ὶ ὶ ὶ ȟ                                                                                        (ʇ4)         

ὼ ‫
ὶ

ς
ὶ ὶ

τὶ

ςχ
‫

ὶ

ς
ὶ ὶ

τὶ

ςχ
ȟ    Ὧ ςȟσȟ 

 

ʛʜʝ   ‫ Ὡ Ⱦ . 

 

ʇʦʜʩʪʘʚʠʤ ʟʥʘʯʝʥʠʷ:  ὶ ς ρπ,  ὶ σ ρπ , ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʤ  ὼ πȟ  ὼȟ Ὥ ςȢππρπ. 

 



57 
 

4) ʈʘʩʩʤʦʪʨʠʤ ʢʫʙʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ 

 

ὼ ὶὼ ὶὶ πȢ 
 

ʊʨʠ ʢʦʨʥ̫ ʵʪʦʛʦ ʫʨʘʚʥʝʥʠʷ 

  

ὼ ὶ ὶ  ,                                                                                              (ʇ5)         

ʠ ʜʚʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʦʨʥ̫, ʝʩʣʠ  
Ѝ

ρ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʘʷ ʬʦʨʤʫʣʘ 

 

ὼ ς
ὶ

Ѝσ
ÃÏÓ 

ρ

σ
ÁÒÃÃÏÓ 

σЍσὶ

ςὶ

ς“Ὧ

σ
ȟὯ πȟρȟςȢ 

 

ʇʦʜʩʪʘʚʠʤ ʟʥʘʯʝʥʠʷ:  ὶ ς ρπ,  ὶ σ ρπ , ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʤ 

 

ὼ ςȢππππππππππππρυρπȟ 
ὼ  ςȢππππππππππππρυρπȟ 
ὼ σȢπ ρπ Ȣ 
 

 

ʇʨʝʜʩʪʘʚʠʤ ʢʫʙʠʯʝʩʢʠʝ ʫʨʘʚʥʝʥʠʷ (228) 

 

ὶ ὶὶ ὶὶ πȟ     ὶ ὶὶ ὶὶ π,       ὶ ὶὶ ὶὶ πȟ       ὶ ὶὶ ὶὶ πȟ           (228Ë)      

 

ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ 

 

ὼ ὶὼ ὶὶ πȟ       ὼ ὶὼ ὶὶ πȟ      ὼ ὶὼ ὶὶ πȟ      ὼ ὶὼ ὶὶ πȢ 
 

1) ʈʘʩʩʤʦʪʨʠʤ ʢʫʙʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ 

 

 ὼ ὶὼ ὶὶ πȢ 
 

ʊʨʠ ʢʦʨʥ̫ ʵʪʦʛʦ ʫʨʘʚʥʝʥʠʷ 

 

ὼ ‫ ‫ ȟὯ πȟρȟςȟ                                                                 (ʇ6)         

 

ʛʜʝ  ‫ Ὥ
Ѝ

. 

 

ʇʦʜʩʪʘʚʠʤ ʟʥʘʯʝʥʠʷ:  ὶ ς ρπ ,  ὶ σ ρπ , ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʤ 

 

ὼ ςȢυωψρπ ȟ 
ὼ ρȢςωωρπ ὭχȢυππρπ ȟ 
ὼ ρȢςωωρπ ὭχȢυππρπ Ȣ 

 

2) ʈʘʩʩʤʦʪʨʠʤ ʢʫʙʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ 

 

 ὼ ὶὼ ὶὶ πȢ  
 

ʊʨʠ ʢʦʨʥ̫ ʵʪʦʛʦ ʫʨʘʚʥʝʥʠʷ 

 

ὼ ,                                                               (ʇ7)         

ὼ ‫ẗ ‫ ẗ , 
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ὼ ‫ ẗ ‫ẗ  , 

 

ʛʜʝ  ‫ Ὥ
Ѝ

 .    

 

ʇʦʜʩʪʘʚʠʤ ʟʥʘʯʝʥʠʷ:  ὶ ς ρπ ,  ὶ σ ρπ , ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʤ ʧʨʠʙʣʠʞʝʥʥʳʝ ʜʝʡʩʪʚʠʪʝʣʴʥʳʝ 

ʟʥʘʯʝʥʠʷ 

 

ὼ ςȢππρπ  
ὼ ςȢφπρπ ρȢυπρπ Ὥ 
ὼ ρȢππρπ ρȢχσρπ Ὥ 
 

3) ʈʘʩʩʤʦʪʨʠʤ ʢʫʙʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ 

 

ὼ ὶὼ ὶὶ π. 
 

ʊʨʠ ʢʦʨʥʠ ʵʪʦʛʦ ʫʨʘʚʥʝʥʠʷ 

 

ὼ ȟ                                                                  (ʇ8)         

 

ὼȟ Ὥ
Ѝ

Ȣ  

 

ʇʦʜʩʪʘʚʠʤ ʟʥʘʯʝʥʠʷ:  ὶ ς ρπ ,  ὶ σ ρπ , ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʤ 

 

ὼ ςȟππρπ  
ὼ ωȟωωωφρπ ρȟχσςρρπ Ὥ 
ὼ ςȟυωψρρπ ρȟυ ρπ Ὥ. 
 

4) ʈʘʩʩʤʦʪʨʠʤ ʢʫʙʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ 

 

 ὼ ὶὼ ὶὶ πȢ  
 

ʊʨʠ ʢʦʨʥʠ ʵʪʦʛʦ ʫʨʘʚʥʝʥʠʷ 

 

ὼ  ,                                                                                              (ʇ9)         

ὼ ‫ẗ ‫ ẗ  , 

ὼ ‫ ẗ ‫ẗ  . 

 

ʛʜʝ  ‫ Ὡ Ⱦ Ὥ
Ѝ

. 

 

ʇʦʜʩʪʘʚʠʤ ʟʥʘʯʝʥʠʷ:  ὶ ς ρπ ,  ὶ σ ρπ , ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʤ 

 

ὼ ρȢτρτρπ  

ὼ ρȢστρπ   ὭẗψȢφφρπ  
ὼ ρȢστρπ   ὭẗψȢφφρπ  
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ʆɻʃɸɺʃɽʅʀɽ 

 

ɺɺɽɼɽʅʀɽ  

1 ʂʨʘʪʢʘʷ ʠʩʪʦʨʠʯʝʩʢʘʷ ʩʧʨʘʚʢʘ 

2 ɻʝʦʤʝʪʨʠʯʝʩʢʠʡ ʩʤʳʩʣ ʧʦʩʪʦʷʥʥʦʡ Ώ 

3 ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ 
1 ɺʦʟʤʦʞʥʳʝ ʢʦʩʤʦʣʦʛʠʯʝʩʢʠʝ ʩʮʝʥʘʨʠʠ 

2 ʀʝʨʘʨʭʠʯʝʩʢʘʷ ʢʦʩʤʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ  

3 ɿʘʤʢʥʫʪʘʷ 10-ʫʨʦʚʥʝʚʘʷ ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʮʝʧʴ ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʭ ʷʜʝʨ çʢʦʨʧʫʩʢʫʣè ʠ çʘʥʪʠʢʦʨʧʫʩʢʫʣ  
3.1 ʆʜʥʘ 10-ʫʨʦʚʥʝʚʘʷ ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʮʝʧʴ ʷʜʝʨ çʢʦʨʧʫʩʢʫʣè 

3.2 ɺʳʚʝʨʥʫʪʘʷ ʥʘʠʟʥʘʥʢʫ 10-ʫʨʦʚʥʝʚʘʷ ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʘʥʪʠʮʝʧʴ  

      ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʭ ʷʜʝʨ çʘʥʪʠʢʦʨʧʫʩʢʫʣè 
4 ɼʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʮʝʧʝʡ ʷʜʝʨ çʢʦʨʧʫʩʢʫʣè ʚ ʨʘʤʢʘʭ  

   ʀʝʨʘʨʭʠʯʝʩʢʦʡ ʢʦʩʤʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ 

5 ʇʠʢʦʩʢʦʧʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʦʨʛʘʥʠʟʘʮʠʠ çʢʦʨʧʫʩʢʫʣè ʠ çʘʥʪʠʢʦʨʧʫʩʢʫʣè 
5.1 çʕʣʝʢʪʨʦʥè  

5.2 çʇʦʟʠʪʨʦʥè 

6 ʈʘʢʠʷ çʢʦʨʧʫʩʢʫʣʳè (ʚ ʯʘʩʪʥʦʩʪʠ, çʵʣʝʢʪʨʦʥʘkè) 

7 ʇʠʢʦʩʢʦʧʠʯʝʩʢʠʝ çʢʚʘʨʢʠè ʠ çʘʥʪʠʢʚʘʨʢʠè 

8 ʄʝʪʨʠʢʦ-ʜʠʥʘʤʠʯʝʩʢʠʝ ʤʦʜʝʣʠ çʧʨʦʪʦʥʘè ʠ çʘʥʪʠʧʨʦʪʦʥʘè  

9 ʄʝʪʨʠʢʦ-ʜʠʥʘʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ çʥʝʡʪʨʦʥʘè   
10 ʄʝʪʨʠʢʦ-ʜʠʥʘʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ çʘʪʦʤʘè ʜʝʡʪʝʨʠʷ  

11 ʄʝʪʨʠʢʦ-ʜʠʥʘʤʠʯʝʩʢʠʝ ʤʦʜʝʣʠ çʘʪʦʤʦʚè  

12 ʄʝʪʨʠʢʦ-ʜʠʥʘʤʠʯʝʩʢʠʝ ʤʦʜʝʣʠ çʤʝʟʦʥʦʚè ʠ çʙʘʨʠʦʥʦʚè  
13 ʄʦʜʝʣʠ çʙʦʟʦʥʦʚè ʚ ʨʘʤʢʘʭ ɻʌɺ&AC 

13.1.ʎʬʝʪʨʳʝ çʬʦʪʦʥʳè ʠ çʘʥʪʠʬʦʪʦʥʳè 

13.2 çʌʦʪʦʥè ʠ çʘʥʪʠʬʦʪʦʥè 
13.3 WÑ-çʙʦʟʦʥʳè   

13.4 Z0-çʙʦʟʦʥʳè      

13.5 çɻʣʶʥʳè  
13.6 çʃʘʥʜʰʘʬʪʦʥè  

ɿɸʂʃʖʏɽʅʀɽ 

ɹʃɸɻʆɼɸʈʅʆʉʊʀ 
ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 


