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ABSTRACT. This paper presents an original one-way matrix function and a generalized method of 

generating its appropriate high-order finite matrix field.  The general algorithm for building 

primitive matrix elements through the insertion-extension method is discussed. 

 

ʨʴʵʺʨ˂ʰʨ - ʴʨˀʸʵʳˀʰ ʪʨʴˆʰʲʻʲʰʨ ʵʸʰʪʰʴʨʲʻʸʰ ʳʨʺʸʰ˂ʻʲʰ ˂ʨʲʳˆʸʰʭʰ ʼʻʴʽ˂ʰʨ 
ʫʨ ʳʰʹʰ ˀʬʹʨʩʨʳʰʹʰ ʳʨʾʨʲʰ ʸʰʪʰʹ ʳʨʺʸʰ˂ʻʲʰ ʹʨʹʸʻʲʰ ʭʬʲʰʹ ʪʬʴʬʸʨ˂ʰʰʹ 

ʪʨʴʮʵʪʨʫʬʩʻʲʰ ʳʬʯʵʫʰ. ʪʨʴˆʵʸ˂ʰʬʲʬʩʻʲʰʨ ʭʬʲʰʹ ʶʸʰʳʰʺʰʻʲʰ ʬʲʬʳʬʴʺʬʩʰʹ 

ʨʪʬʩʰʹ ˁʨʹʳʨ–ʪʨʼʨʸʯʵʬʩʰʹ ʳʬʯʵʫʰʹ ʮʵʪʨʫʰ ˆʬʸˆʰ. 
 

Аɧɧɨтация. В ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɨɬɪɟɧɚ ɨɪɢɝɢɧɚɥɶɧɚɹ ɨɞɧɨɧɚɩɪɚɜɥɟɧɧɚɹ ɮɭɧɤɰɢɹ ɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɟɣ ɨɛɨɛɳɟɧɧɵɣ ɦɟɬɨɞ ɝɟɧɟɪɚɰɢɣ ɤɨɧɟɱɧɨɝɨ ɦɚɬɪɢɱɧɨɝɨ ɩɨɥɹ ɜɵɫɨɤɨɝɨ 
ɩɨɪɹɞɤɚ. ɉɪɟɞɫɬɚɜɥɟɧ ɨɛɨɛɳɟɧɧɵɣ ɚɥɝɨɪɢɬɦ ɩɨɫɬɪɨɟɧɢɹ ɩɪɢɦɢɬɢɜɧɵɯ ɦɚɬɪɢɱɧɢɯ ɷɥɟɦɟɧɬɨɜ 
ɦɟɬɨɞɨɦ ɜɫɬɚɜɤɢ-ɪɚɫɲɢɪɟɧɢɹ. 

 

 

KEYWORDS: ʳʨʺʸʰ˂ʻʲʰ ˂ʨʲʳˆʸʰʭʰ ʼʻʴʽ˂ʰʨ, ʨʩʬʲʰʹ ʹʨʹʸʻʲʰ ʭʬʲʰ, ʨʹʰʳʬʺʸʰʻʲʰ 

ʱʸʰʶʺʵʪʸʨʼʰʨ, ʳʨʾʨʲʰ ʸʰʪʰʹ ʳʨʺʸʰ˂ʻʲʰ ʹʨʹʸʻʲʰ ʭʬʲʰ. 

 

ˀʬʹʨʭʨʲʰ 

 

ʴʨˀʸʵʳʰʹ ˃ʰʸʰʯʨʫ ʳʰʮʨʴʰ ʳʫʪʵʳʨʸʬʵʩʹ ʳʨʾʨʲʰ ʸʰʪʰʹ ʳʺʨʸʰ˂ʬʩʰʹ 

ʳʻʲʺʰʶʲʰʱʨ˂ʰʻʸʰ ʱʵʳʻʺʨ˂ʰʻʸʰ ˇʪʻʼʰʹ ʨʪʬʩʨˀʰ. ˁʭʬʴʹ ˄ʰʴʨˀʬ ʳʫʪʵʳʰ ʨʳʵ˂ʨʴʨ 

ʳʨʯʬʳʨʺʰʱʻʸʨʫ ʹʨʭʹʬʩʰʯ ʨʽʺʻʨʲʻʸʰʨ, ʳʰʯʻʳʬʺʬʹ, ʩʵʲʵ ʶʬʸʰʵʫʰʹ ʱʭʲʬʭʬʩʰ 

ʳʰʻʯʰʯʬʩʹ, ʸʵʳ ʪʨʸʱʭʬʲʰ ʱʸʰʶʺʵʪʸʨʼʰʻʲʰ ʨʳʵ˂ʨʴʬʩʰʹ ʪʨʫʨʹʨ˄ʿʭʬʺʨʫ 

ʨʴʨʲʵʪʰʻʸʰ ʹʺʻʸʽʺʻʸʬʩʰʹ ʪʨʳʵʿʬʴʬʩʰʹʨʫʳʰ ʰʴʺʬʸʬʹʰ ʪʨʰʮʨʸʫʨ. ˁʭʬʴʹ 

ʱʵʴʱʸʬʺʻʲ ʳʰʮʨʴʹ ʱʰ ˄ʨʸʳʵʨʫʪʬʴʹ ʵʸʰʪʰʴʨʲʻʸʰ ʳʨʺʸʰ˂ʻʲʰ ˂ʨʲʳˆʸʰʭʰ 

ʼʻʴʽ˂ʰʰʹʨʯʭʰʹ ʳʨʾʨʲʰ ʹʰ˃ʲʨʭʸʰʹ ʳʽʵʴʬ ʳʨʺʸʰ˂ʻʲʰ ʹʰʳʸʨʭʲʰʯ ʻʮʸʻʴʭʬʲʿʵʼʨ. 
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ʹʨʽʳʬ ʬˆʬʩʨ ʾʰʨ ʨʸˆʰʯ ʱʸʰʶʺʵʪʸʨʼʰʻʲʰ ʪʨʹʨʾʬʩʰʹ ʪʨ˂ʭʲʰʹ ʹ˄ʸʨʼʳʵʽʳʬʫ 

ʳʨʺʸʰ˂ʻʲ ʼʻʴʽ˂ʰʨʹʨ ʫʨ ʨʲʪʵʸʰʯʳʹ [1]. 

ˁʨʴʨʼʰʽʸʰʹ ʳʰˆʬʫʭʰʯ, ʨˆʨʲʰ ʨʲʪʵʸʰʯʳʰʹ ʹ˄ʸʨʼʳʵʽʳʬʫʬʩʨ ʫʨʨˆʲʵʬʩʰʯ 

ʰʹʬʯʰʭʬʨ, ʸʵʪʵʸʰ˂ ˀʰʼʸʨ˂ʰʰʹʨ ʫʨ ʫʬˀʰʼʸʨ˂ʰʰʹ ʹʰʳʬʺʸʰʻʲʰ ʹʰʹʺʬʳʬʩʰʹ 

ʱʸʰʶʺʵʪʸʨʼʰʻʲ ʨʲʪʵʸʰʯʳʬʩʹ ʨʽʭʯ. ʨʳ ʳʰʮʴʰʹ ˄ʨʸʳʵʽʳʴʨ ʫʨʱʨʭˀʰʸʬʩʻʲʰʨ 

ʨʸʹʬʩʻʲ ʪʲʵʩʨʲʻʸ ʶʸʵʩʲʬʳʨʹʯʨʴ, ʸʵʳʲʰʹ ʳʰˆʬʫʭʰʯʨ˂ ˇʬʸˇʬʸʵʩʰʯ ʨʸ 

ʨʸʹʬʩʵʩʹ ʳʵʽʳʬʫʰ ʨʹʰʳʬʺʸʰʻʲʰ ʹʰʹʺʬʳʨ, ʸʵʳʬʲʹʨ˂ ʬʽʴʬʩʵʫʨ ʰʹʬʯʰʭʬ 

ʹ˄ʸʨʼʳʵʽʳʬʫʬʩʨ, ʸʵʪʵʸʰ˂ ʹʰʳʬʺʸʰʻʲ ʹʰʹʺʬʳʬʩʹ ʨʽʭʹ. ʶʸʵʩʲʬʳʰʹ ʳʰʮʬʮʰ ʰʳʨʲʬʩʨ 

ʯʭʰʯ ˂ʨʲʳˆʸʰʭ ʼʻʴʽ˂ʰʬʩˀʰ, ʸʵʳʲʬʩʰ˂ ʨʸʹʬʩʻʲʰ ʨʹʰʳʬʺʸʰʻʲʰ ʹʰʹʺʬʳʬʩʰʹ 

ʸʬʨʲʰʮʬʩʰʹ ˃ʰʸʰʯʨʫʰ ʹʨʼʻ˃ʭʬʲʰʨ. ʮʬʳʵʯʽʳʻʲʰʫʨʴ ˂ˆʨʫʨʫ ˁʨʴʹ ʳʨʾʨʲʰ ʸʰʪʰʹ 

ʳʨʺʸʰ˂ʻʲʰ ʹʰʳʸʨʭʲʰʹ ʨʪʬʩʰʹ ʳʯʬʲʰ ʹʰʸʯʻʲʬ ʫʨ ʹʨ˅ʰʸʵʬʩʨ [2]. 

˂ʨʲʳˆʸʰʭʰ ʼʻʴʽ˂ʰʨ (ʰʴʪʲ. one-way function, OWF) ˄ʨʸʳʵʨʫʪʬʴʹ ʼʻʴʽ˂ʰʨʹ, 

ʸʵʳʲʰʹ ʳʴʰˀʭʴʬʲʵʩʨ ʨʫʭʰʲʰ ʪʨʳʵʹʨʯʭʲʬʲʰʨ ʴʬʩʰʹʳʰʬʸʰ ʨʸʪʻʳʬʴʺʰʹʨʯʭʰʹ, 

ʳʨʪʸʨʳ ʼʻʴʽ˂ʰʰʹ ʳʵ˂ʬʳʻʲʰ ʳʴʰˀʭʴʬʲʵʩʰʹʨʯʭʰʹ ʨʸʪʻʳʬʴʺʰʹ ʶʵʭʴʨ ˃ʴʬʲʰʨ. ʹʰʺʿʭʨ 

„˃ʴʬʲʰ“ ʻʴʫʨ ʪʨʭʰʪʵʯ ʪʨʳʵʯʭʲʰʹ ʹʰʸʯʻʲʰʹ ʯʬʵʸʰʰʹ ʨʮʸʰʯ. ʹˆʭʨ ʹʰʺʿʭʬʩʰʯ ʸʵʳ 

ʭʯʽʭʨʯ, ʼʻʴʽ˂ʰʰʹ ʳʵ˂ʬʳʻʲʰ ʳʴʰˀʭʴʬʲʵʩʰʹ ˀʬʹʨʩʨʳʰʹʰ ʨʸʪʻʳʬʴʺʰʹ ʶʵʭʴʨ ʸʬʨʲʻʸ 

ʫʸʵˀʰ ˃ʴʬʲʰʨ ʯʨʴʨʳʬʫʸʵʭʬ ʪʨʳʵʯʭʲʰʯʰ ʺʬʽʴʰʱʰʹ ʹʰʳ˃ʲʨʭʸʰʹ ʪʨʯʭʨʲʰʹ˄ʰʴʬʩʰʯ. 

ʬ. ʰ. ʼʻʴʽ˂ʰʰʹ ˀʬʻʽ˂ʬʭʨʫʵʩʨ ˇʬʸ ʱʰʫʬʭ ʨʸ ʴʰˀʴʨʭʹ ʳʰʹ ˂ʨʲʳˆʸʰʭʵʩʨʹ.  

˂ʨʲʳˆʸʰʭʰ ʼʻʴʽ˂ʰʬʩʰʹ ʨʸʹʬʩʵʩʨʹ ʬʿʸʫʴʵʩʨ ʨʹʰʳʬʺʸʰʻʲʰ ʱʸʰʶʺʵʪʸʨʼʰʰʹ ʰʫʬʨ. 

ʰʪʰ (˂ʨʲʳˆʸʰʭʰ ʼʻʴʽ˂ʰʨ) ˄ʨʸʳʵʨʫʪʬʴʹ ʨʹʰʳʬʺʸʰʻʲʰ ʱʸʰʶʺʵʪʸʨʼʰʰʹ, 

ʶʬʸʹʵʴʨʲʻʸʰ ʰʫʬʴʺʰʼʰʱʨ˂ʰʰʹ, ʨʻʺʬʴʺʰʼʰʱʨ˂ʰʰʹ, ʫʨ ʰʴʼʵʸʳʨ˂ʰʰʹ ʫʨ˂ʭʰʹ ʹˆʭʨ 

ʫʨʸʪʬʩʰʹ ʼʻʴʫʨʳʬʴʺʹ. ʳʨʸʯʨʲʰʨ, ˂ʨʲʳˆʸʰʭʰ ʼʻʴʽ˂ʰʬʩʰʹ ʨʸʹʬʩʵʩʨ ʳʱʨ˂ʸʨʫ 

ʫʨʳʺʱʰ˂ʬʩʻʲʰ ʨʸ ʨʸʰʹ, ʳʨʪʸʨʳ ʨʸʹʬʩʵʩʹ ʸʨʳʫʬʴʰʳʬ ʶʸʬʺʬʴʫʬʴʺʰ (ʳʨʪ. ʪʨʳʸʨʭʲʬʩʨ 

ʫʨ ʼʨʽʺʵʸʰʮʨ˂ʰʨ, ʱʭʨʫʸʨʺˀʰ ʨʿʭʨʴʨ ʫʨ ʳʵʫʻʲʰʯ ʨʳʵʼʬʹʭʨ, ʫʰʹʱʸʬʺʻʲʰ 

ʨˆʨʸʰʹˆʬʩʨ ʫʨ ʪʨʲʵʪʨʸʰʯʳʬʩʨ), ʸʵʳʬʲʯʨ ˂ʨʲʳˆʸʰʭʵʩʨ (ʨʴʻ ʼʻʴʽ˂ʰʰʹ 

ʳʴʰˀʭʴʬʲʵʩʰʹ ˀʬʹʨʩʨʳʰʹʰ ʨʸʪʻʳʬʴʺʰʹ ʶʵʭʴʰʹ ʹʰ˃ʴʬʲʬ) ˇʬʸˇʬʸʵʩʰʯ ʻ˃ʲʬʩʹ ʫʸʵʹ 

ʫʨ ʨʽʺʰʻʸʨʫ ʪʨʳʵʰʿʬʴʬʩʨ ʰʴʼʵʸʳʨ˂ʰʰʹ ʪʨ˂ʭʲʰʹ ʶʸʵʺʵʱʵʲʬʩˀʰ.  

ʸʵʪʵʸ˂ ʨʾʭʴʰˀʴʬʯ, ˂ʨʲʳˆʸʰʭʰ ʼʻʴʽ˂ʰʬʩʰ ʨʽʺʰʻʸʨʫ ʪʨʳʵʰʿʬʴʬʩʨ ʱʸʰʶʺʵ-

ʪʸʨʼʰʻʲʰ ʪʨʹʨʾʬʩʰʹ ʾʰʨ ʨʸˆʰʯ ˀʬʳʻˀʨʭʬʩʰʹ ʨʲʪʵʸʰʯʳʬʩˀʰ. ʶʰʸʭʬʲʰ ʰʫʬʨ (1976 ˄.) 
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ʬʱʻʯʭʴʰʯ ʻʰʺʼʰʲʫ ʫʰʼʰʹ ʫʨ ʳʨʸʺʰʴ ˈʬʲʳʨʴʹ (Whitfield Diffie, Martin Hellman). 

ʳʨʯʰ ʰʫʬʰʹ ʩʨʮʨʮʬ ˁʨʳʵʿʨʲʰʩʫʨ ˂ʴʵʩʰʲʰ ʫʰʼʰ-ˈʬʲʳʨʴ-ʳʬʸʱʲʰʹ ʶʰʸʭʬʲʰ 

ʶʸʨʽʺʰʱʻʲʰ ʳʬʯʵʫʰ, ʸʵʳʲʰʹ ʹʨˀʻʨʲʬʩʰʯʨ˂ ˀʬʹʨ˃ʲʬʩʬʲʰ ʪʨˆʫʨ ʾʰʨ (ʫʨʻ˂ʭʬʲʰ) 

ʨʸˆʰʹ ʪʨʳʵʿʬʴʬʩʰʯ ʹʨʬʸʯʵ ʱʸʰʶʺʵʪʸʨʼʰʻʲʰ ʪʨʹʨʾʬʩʰʹ ˀʬʳʻˀʨʭʬʩʨ. ʬʸʯʰ ˄ʲʰʹ 

ˀʬʳʫʬʪ ʱʰ ˁʨʳʵʿʨʲʰʩʫʨ ʨʹʰʳʬʺʸʰʻʲʰ ʫʨˀʰʼʭʸʰʹ ʶʰʸʭʬʲʰ ʨʲʪʵʸʰʯʳʰ RSA, 

ʸʵʳʬʲʳʨ˂, ʼʨʽʺʰʻʸʨʫ, ʪʨʫʨ˄ʿʭʰʺʨ ʾʰʨ ʨʸˆʰʯ ʰʴʼʵʸʳʨ˂ʰʰʹ ʪʨ˂ʭʲʰʹ ʶʸʵʩʲʬʳʨ. 

 

˂ʨʲʳˆʸʰʭʰ ʳʨʺʸʰ˂ʻʲʰ ʼʻʴʽ˂ʰʨ 

 

ʹʨʬʸʯʵ ʱʸʰʶʺʵʪʸʨʼʰʻʲʰ ʪʨʹʨʾʬʩʰʹ ˀʬʳʻˀʨʭʬʩʰʹ ʨˆʨʲʰ ˂ʨʲʳˆʸʰʭʰ ʼʻʴʽ˂ʰʨ [1] 

ʬʿʸʫʴʵʩʨ ʳʨʾʨʲʰ ʸʰʪʰʹ ˂ʰʱʲʻʸ ʳʨʺʸʰ˂ʻʲ ˇʪʻʼʬʩʹ, ʹʰʳ˃ʲʨʭʸʰʯ 𝑒 = ʹ𝑛 − ͳ, 

ʹʨʫʨ˂ 𝑛 – ʱʭʨʫʸʨʺʻʲʰ ʳʨʺʸʰ˂ʰʹ ʮʵʳʨʨ. ʫʨʭʻˀʭʨʯ, A  ʮʬʳʵʯʴʨˆʹʬʴʬʩʰ ʳʨʺʸʰ˂ʻʲʰ 

ˇʪʻʼʰʨ, ˆʵʲʵ 𝐴 - ʹʨ˄ʿʰʹʰ 𝑛 × 𝑛 ʳʨʺʸʰ˂ʨ, ʳʨˀʰʴ A={𝐴, 𝐴ଶ, 𝐴ଷ, … , 𝐴ଶ𝑛−ଵ = 𝐼}, ʹʨʫʨ˂ 𝐼 
˄ʨʸʳʵʨʫʪʬʴʹ ʬʸʯʬʻʲʵʭʨʴ ʳʨʺʸʰ˂ʨʹ. 

˂ʨʲʳˆʸʰʭʰ ʼʻʴʽ˂ʰʨ ʫʨ ʹʨʬʸʯʵ ʪʨʹʨʾʬʩʰʹ ˀʬʳʻˀʨʭʬʩʰʹ ʨʲʪʵʸʰʯʳʰ ˀʬʳʫʬʪʰ 

ʹʨˆʰʹʨʨ: 

 ʪʨʳʪʮʨʭʴʰ ʳˆʨʸʬ ʰʸˁʬʭʹ 𝐴ଵ ∈ A  ʹʨʰʫʻʳʲʵ ʳʨʺʸʰ˂ʨʹ ʫʨ ʳʰʳʾʬʩ ʳˆʨʸʬʹ ʾʰʨ 

ʨʸˆʰʯ ʻʪʮʨʭʴʰʹ ݑଵ = ݒ ˂𝐴ଵ ʭʬʽʺʵʸʹ, ʹʨʫʨݒ ∈ 𝑉𝑛 ʭʬʽʺʵʸʰ ʹʨʿʵʭʬʲʯʨʵʫ ˂ʴʵʩʰʲʰʨ 

(𝑉𝑛 - ʭʬʽʺʵʸʻʲʰ ʹʰʭʸ˂ʬʨ ܨܩሺʹሻ ʭʬʲʮʬ); 

 ʳʰʳʾʬʩʰ ʳˆʨʸʬ ʯʨʭʰʹ ʳˆʸʰʭ ʰʸˁʬʭʹ  𝐴ଶ ∈ A ʹʨʰʫʻʳʲʵ ʳʨʺʸʰ˂ʨʹ ʫʨ ʪʨʳʪʮʨʭʴ 

ʳˆʨʸʬʹ ʻʪʮʨʭʴʰʹ ݑଶ =  ;ʹ𝐴ଶ ʭʬʽʺʵʸݒ

 ʪʨʳʪʮʨʭʴʰ ʪʨʳʵʯʭʲʰʹ ݇ଵ =  ;ʹଶ𝐴ଵ ʭʬʽʺʵʸݑ

 ʳʰʳʾʬʩʰ ʪʨʳʵʯʭʲʰʹ ݇ଶ =   ;ଵ𝐴ଶ, ʹʨʫʨ˂ ݇ଵ ʫʨ ݇ଶ - ʹʨʰʫʻʳʲʵ ʪʨʹʨʾʬʩʬʩʰʨݑ

˂ˆʨʫʰʨ, ݇ଵ = ݇ଶ = ݇, ʸʨʫʪʨʴʨ˂ ݇ = 𝐴ଵ𝐴ଶݒ =  ʹ𝐴ଶ𝐴ଵ, A ˇʪʻʼʰʹ ʱʵʳʻʺʨ˂ʰʻʸʵʩʰݒ 

ʪʨʳʵ. ݒ𝐴௜ =  .ʨʲʳˆʸʰʭʰ ʹ˄ʸʨʼʳʵʽʳʬʫʰ ʼʻʴʽ˂ʰʨʨ˂  ݑ

ʭʯʽʭʨʯ, ݒ = ሺݒଵ, ,ଶݒ ,ଷݒ ڮ , 𝑛ሻݒ ∈ 𝑉𝑛 ʫʨ ݑ = ሺݑଵ, ,ଶݑ ,ଷݑ ڮ , 𝑛ሻݑ ∈ 𝑉𝑛 ʨʸʨʹʨʰʫʻʳʲʵ 

ʭʬʽʺʵʸʬʩʰʨ ʮʬʳʵʯʳʵʿʭʨʴʰʲʰ ʨʲʪʵʸʰʯʳʰʫʨʴ, ˆʵʲʵ  

𝐴ଵ = (𝑎ଵଵ ڮ 𝑎ଵ𝑛 ڭ ⋱ 𝑎𝑛ଵڭ … 𝑎𝑛𝑛) ∈ A 

ʹʨʰʫʻʳʲʵ ʳʨʺʸʰ˂ʨʨ. ʳʨˀʰʴ, ʨʲʪʵʸʰʯʳʰʹ ʯʨʴʨˆʳʨʫ 
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𝐴ଵݒ = ଵ𝑎ଵଵݒ) + ଶ𝑎ଶଵݒ +ڮ+ ଵ𝑎ଵଶݒ𝑛𝑎𝑛ଵݒ + ଶ𝑎ଶଶݒ +ڮ+ ଵ𝑎𝑛ଵݒڭ𝑛𝑎𝑛ଶݒ + ଶ𝑎𝑛ଶݒ +ڮ+ (ଷ𝑎𝑛ଷݒ = (
 𝑛)     (1)ݑڭଶݑଵݑ

ʳʰʾʬʩʻʲ ˄ʸʼʰʭ ʪʨʴʺʵʲʬʩʨʯʨ ʹʰʹʺʬʳʨˀʰ ʻ˂ʴʵʩʬʩʰʹ ʸʨʵʫʬʴʵʩʨ ʪʨʴʺʵʲʬʩʬʩʰʹ 

ʸʨʵʫʬʴʵʩʰʹ ʱʭʨʫʸʨʺʰʨ. ˂ˆʨʫʰʨ, ʹʰʹʺʬʳʰʹ ʨʳʵˆʴʨ ʸʬʨʲʻʸ ʫʸʵˀʰ ˀʬʻ˃ʲʬʩʬʲʰʨ, 

ʯʻʱʰ ʳʨʺʸʰ˂ʰʹ ʮʵʳʨ ʹʨʱʳʨʸʰʹʨʫ ʫʰʫʰʨ.  ʪʨʹʨʯʭʨʲʰʹ˄ʰʴʬʩʬʲʰʨ ʬʸʯʰ ʼʨʽʺʰ  - ʯʻ   𝐴ଵ ʳʨʺʸʰ˂ʨ ˀʬʰ˂ʨʭʹ ˀʰʪʨ ʸʬʱʻʸʬʴʺʵʩʨʹ, ʨʴʻ ʯʻ ʳʰʹʰ ʿʵʭʬʲʰ ʹʺʸʰʽʵʴʰ ʪʨʸʱʭʬʻʲ 

ʸʬʱʻʸʬʴʺʻʲ ʫʨʳʵʱʰʫʬʩʻʲʬʩʨˀʰʨ ˄ʰʴʨ ʹʺʸʰʽʵʴʯʨʴ [2,3], ʳʨˀʰʴ (1) ʹʰʹʺʬʳʰʹ 

ʨʳʵˆʹʴʰʹ ʨʳʵ˂ʨʴʨ ʫʨʰʿʭʨʴʬʩʨ ʪʨ˂ʰʲʬʩʰʯ ʳʨʸʺʰʭ ʨʳʵ˂ʨʴʨʮʬ, ʸʵʳʬʲʰ˂ ʻʱʭʬ ʨʫʭʰʲʰ 

ʨʳʵʹʨˆʹʴʬʲʰ ˆʫʬʩʨ. ʬʹ ʰʳʫʬʴʨʫ ʳʴʰˀʭʴʬʲʵʭʨʴʰ ʪʨʸʬʳʵʬʩʨʨ, ʸʵʳ ʯʨʭʰʹʯʨʭʨʫ ʨʿʬʴʬʩʹ 

ʬ˅ʭʽʭʬˀ ˁʭʬʴʰ ʼʻʴʽ˂ʰʰʹ ˂ʨʲʳˆʸʰʭʵʩʨʹ ʫʨ ʨʻ˂ʰʲʬʩʬʲʹ ˆʫʰʹ ʳʨʾʨʲʰ ʸʰʪʰʹʨ ʫʨ 

ʹʰʳ˃ʲʨʭʸʰʹ ʳʽʵʴʬ, ˀʰʪʨ ʸʬʱʻʸʬʴʺʵʩʰʹʨʪʨʴ ʯʨʭʰʹʻʼʨʲʰ ʨʩʬʲʰʹ ʳʻʲʺʰʶʲʰʱʨ˂ʰʻʸʰ 

ʳʨʺʸʰ˂ʻʲʰ ˇʪʻʼʰʹ ʨʸʹʬʩʵʩʨʹ. 

 

ʹʨʹʸʻʲʰ ʳʨʺʸʰ˂ʻʲʰ ˇʪʻʼʬʩʰʹ ʨʪʬʩʨ 

 

ʪʨʴʭʰˆʰʲʵʯ ሺͳ + 𝛼ሻ௝, ʹʨʫʨ˂ ݆ = Ͳ, ͳ,  ʵʲʵ 𝛼 ˄ʨʸʳʵʨʫʪʬʴʹ ʶʸʰʳʰʺʰʻʲʰˆ ,ڮ,ʹ

ʶʵʲʰʴʵʳʰʹ ʼʬʹʭʹ ܨܩሺʹ𝑛ሻ ʭʬʲˀʰ ʳʵʫʻʲʰʯ 𝑝ሺ𝑥ሻ.  
 ሺͳ + 𝛼ሻ଴ = ͳ   1 ሺͳ + 𝛼ሻଵ = ͳ + 𝛼   11 ሺͳ + 𝛼ሻଶ = ͳ + 𝛼ଶ   101 ሺͳ + 𝛼ሻଷ = ͳ + 𝛼 + 𝛼ଶ + 𝛼ଷ 1111 ሺͳ + 𝛼ሻସ = ͳ + 𝛼ସ   10001 ሺͳ + 𝛼ሻହ = ͳ + 𝛼 + 𝛼ସ + 𝛼ହ 110011 

 

ʳʰʾʬʩʻʲʰ ʶʵʲʰʴʵʳʬʩʰʹ ʱʵʬʼʰ˂ʰʬʴʺʬʩʰ ʽʳʴʰʹ ʹʺʸʻʽʺʻʸʨʹ, ʸʵʳʬʲʰ˂ ʹʬʸʶʰʴʹʱʰʹ 

ʹʨʳʱʻʯˆʬʫʰʹ ʹʨˆʬʲʰʯʨʨ ˂ʴʵʩʰʲʰ.  

ʳʰʾʬʩʻʲʰ ʹʺʸʻʽʺʻʸʨ ˀʬʰ˂ʨʭʹ ʳʸʨʭʨʲ ʽʭʬʹʺʸʻʽʺʻʸʨʹ, ʸʵʳʲʬʩʰ˂ 

ʳʻʲʺʰʶʲʰʱʨ˂ʰʻʸʰ ˇʪʻʼʬʩʰʹ ʪʬʴʬʸʨʺʵʸʨʫ (ʳʨ˄ʨʸʳʵʬʩʬʲ ʳʨʺʸʰ˂ʨʫ) ʪʨʳʵʫʪʬʩʨ, 
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ʨʴʻ ʶʸʰʳʰʺʰʻʲ ʬʲʬʳʬʴʺʬʩʹ ˄ʨʸʳʵʨʫʪʬʴʬʴ. ʨʹʬʯʰʨ, ʳʨʪʨʲʰʯʨʫ, 

𝑃ଷ = (ͳ ͳ ͳͳ Ͳ Ͳͳ ͳ Ͳ),      𝑃ହ = ( 
 ͳ ͳ ͳ ͳ ͳͳ Ͳ Ͳ Ͳ Ͳͳ ͳ Ͳ Ͳ Ͳͳ Ͳ ͳ Ͳ Ͳͳ ͳ ͳ ͳ Ͳ) 

 
, ʫʨ ʹˆʭʨ ʳʸʨʭʨʲʰ. ʳʨʯʰ ʴʨʺʻʸʨʲʻʸʰ 

ˆʨʸʰʹˆʬʩʰ ʽʳʴʰʹ ʨʩʬʲʰʹ ʳʻʲʺʰʶʲʰʱʨ˂ʰʻʸ ˂ʰʱʲʻʸ ˇʪʻʼʹ.  

ʳʨʪ.: 

𝑃ଷଵ = (ͳ ͳ ͳͳ Ͳ Ͳͳ ͳ Ͳ) , 𝑃ଷଶ = (ͳ Ͳ ͳͳ ͳ ͳͲ ͳ ͳ),   𝑃ଷଷ = (Ͳ Ͳ ͳͳ Ͳ ͳͲ ͳ Ͳ) , 𝑃ଷସ = (ͳ ͳ ͲͲ Ͳ ͳͳ Ͳ Ͳ), 𝑃ଷହ = (Ͳ ͳ ͳͳ ͳ Ͳͳ ͳ ͳ) , 𝑃ଷ଺ = (Ͳ ͳ ͲͲ ͳ ͳͳ Ͳ ͳ),  𝑃ଷ଻ = 𝑃ଷ଴ = (ͳ Ͳ ͲͲ ͳ ͲͲ Ͳ ͳ)         

ʨʫʭʰʲʨʫ ˀʬʰ˃ʲʬʩʨ ʫʨʭʸ˄ʳʻʴʫʬʯ, ʸʵʳ ʳʰʾʬʩʻʲʰ  𝑃ଷ଴, 𝑃ଷଵ, 𝑃ଷଶ, 𝑃ଷଷ, 𝑃ଷସ, 𝑃ଷହ, 𝑃ଷ଺    (2) 

ʹʰʳʸʨʭʲʬ ʨʩʬʲʰʹ ʳʻʲʺʰʶʲʰʱʨ˂ʰʻʸʰ ˇʪʻʼʰʨ.  

ˀʬʭʰʴʨʸˁʻʴʵʯ  𝑃ଷ ʳʨʺʸʰ˂ʰʹ ʹʺʸʻʽʺʻʸʨ ʫʨ ʪʨʭʨʼʨʸʯʵʭʵʯ ʰʪʰ (2) ʹʰʳʸʨʭʲʰʹ 

ʬʲʬʳʬʴʺʬʩʰʯ ʽʭʬʳʵʯʳʵʿʭʨʴʰʲʰ ʹʨˆʰʯ:  

𝑃ଷమሺ݅, ݆ሻ = (𝑃ଷ௜ 𝑃ଷ௝ 𝑃ଷ௝𝑃ଷ௝ Ͳ Ͳ𝑃ଷ௝ 𝑃ଷ௝ Ͳ ),  ʹʨʫʨ˂ i,j=0..6. 

𝑃ଷ ʳʨʺʸʰ˂ʨʹ ʭʻ˄ʵʫʵʯ ʹʨʩʨʮʵ ʹʺʸʻʽʺʻʸʨ. 𝑃ଷ௜  ʫʨ 𝑃ଷ௝  ʳʨʺʸʰ˂ʬʩʹ ʭʻ˄ʵʫʵʯ 

ˀʬʹʨʩʨʳʰʹʨʫ ʶʰʸʭʬʲʰ ʫʨ ʳʬʵʸʬ ʳʨʼʨʸʯʵʬʩʬʲʰ ʳʨʺʸʰ˂ʬʩʰ, ˆʵʲʵ 𝑃ଷమሺ݅, ݆ሻ ʳʨʺʸʰ˂ʨʹ 

ʭʻ˄ʵʫʵʯ 𝑃ଷ ʳʨʺʸʰ˂ʰʹ  ʳʬʵʸʬ ʸʰʪʰʹ ሺ࢏, ࢐ሻ-ʪʨʼʨʸʯʵʬʩʨ. 

 

ʳʨʪʨʲʰʯʨʫ, ʸʵ˂ʨ ݅ = ͷ ʫʨ ݆ = ͸ , ʳʰʭʰʾʬʩʯ: 

 𝑃ଷమሺͷ,͸ሻ = ቌ𝑃ଷହ 𝑃ଷ଺ 𝑃ଷ଺𝑃ଷ଺ Ͳ Ͳ𝑃ଷ଺ 𝑃ଷ଺ Ͳ ቍ =
( 
    
 (Ͳ ͳ ͳͳ ͳ Ͳͳ ͳ ͳ) (Ͳ ͳ ͲͲ ͳ ͳͳ Ͳ ͳ) (Ͳ ͳ ͲͲ ͳ ͳͳ Ͳ ͳ)(Ͳ ͳ ͲͲ ͳ ͳͳ Ͳ ͳ) Ͳ Ͳ
(Ͳ ͳ ͲͲ ͳ ͳͳ Ͳ ͳ) (Ͳ ͳ ͲͲ ͳ ͳͳ Ͳ ͳ) Ͳ ) 
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ʨʹʬʭʬ, ʸʵ˂ʨ ݅ = Ͳ ʫʨ ݆ = ͳ , ʪʭʬʽʴʬʩʨ (ʴʨˆ. 1):    

𝑃ଷమሺͲ,ͳሻ = ቌ𝑃ଷ଴ 𝑃ଷଵ 𝑃ଷଵ𝑃ଷଵ Ͳ Ͳ𝑃ଷଵ 𝑃ଷଵ Ͳ ቍ =
( 
    
 (ͳ Ͳ ͲͲ ͳ ͲͲ Ͳ ͳ) (ͳ ͳ ͳͳ Ͳ Ͳͳ ͳ Ͳ) (ͳ ͳ ͳͳ Ͳ Ͳͳ ͳ Ͳ)(ͳ ͳ ͳͳ Ͳ Ͳͳ ͳ Ͳ) Ͳ Ͳ
(ͳ ͳ ͳͳ Ͳ Ͳͳ ͳ Ͳ) (ͳ ͳ ͳͳ Ͳ Ͳͳ ͳ Ͳ) Ͳ ) 

    
 

  

 

ʪʨʴʭʰˆʰʲʵʯ   𝑃 = [𝑃ଷమሺͷ,͸ሻ]ଶ = ቌ𝑃ଷହ 𝑃ଷ଺ 𝑃ଷ଺𝑃ଷ଺ Ͳ Ͳ𝑃ଷ଺ 𝑃ଷ଺ Ͳ ቍ × ቌ𝑃ଷ
ହ 𝑃ଷ଺ 𝑃ଷ଺𝑃ଷ଺ Ͳ Ͳ𝑃ଷ଺ 𝑃ଷ଺ Ͳ ቍ. 

 

ʯʻ ʪʨʭʰʯʭʨʲʰʹ˄ʰʴʬʩʯ, ʸʵʳ 0,𝑃ଷ଴, 𝑃ଷଵ, 𝑃ଷଶ, 𝑃ଷଷ, 𝑃ଷସ, 𝑃ଷହ, 𝑃ଷ଺ ʹʰʳʸʨʭʲʬ ʭʬʲʰʨ, ʨʫʭʰʲʨʫ 

ʫʨʭʸ˄ʳʻʴʫʬʩʰʯ, ʸʵʳ 𝑃 ʳʨʺʸʰ˂ʰʹ ʯʰʯʵʬʻʲʰ ʽʭʬʳʨʺʸʰ˂ʨ ʨʳʨʭʬ ʹʰʳʸʨʭʲʰʹ 

ʬʲʬʳʬʴʺʰʨ: 𝑃ଵ,ଵ = 𝑃ଷହ × 𝑃ଷହ + 𝑃ଷ଺ × 𝑃ଷ଺ + 𝑃ଷ଺ × 𝑃ଷ଺ = 𝑃ଷଷ,   𝑃ଵ,ଶ = 𝑃ଷହ × 𝑃ଷ଺ + 𝑃ଷ଺ × Ͳ + 𝑃ଷ଺ × 𝑃ଷ଺ = 𝑃ଷଶ,  𝑃ଵ,ଷ = 𝑃ଷହ × 𝑃ଷ଺ + 𝑃ଷ଺ × Ͳ + 𝑃ଷ଺ × Ͳ = 𝑃ଷସ,   𝑃ଶ,ଵ = 𝑃ଷ଺ × 𝑃ଷହ + Ͳ × 𝑃ଷ଺ + Ͳ × 𝑃ଷ଺ = 𝑃ଷସ, 𝑃ଶ,ଶ = 𝑃ଷ଺ × 𝑃ଷ଺ + Ͳ × Ͳ + Ͳ × 𝑃ଷ଺ = 𝑃ଷହ,  𝑃ଶ,ଷ = 𝑃ଷ଺ × 𝑃ଷ଺ + Ͳ × Ͳ + Ͳ × Ͳ = 𝑃ଷହ, 𝑃ଷ,ଵ = 𝑃ଷ଺ × 𝑃ଷହ + 𝑃ଷ଺ × 𝑃ଷ଺ + Ͳ × 𝑃ଷ଺ = 𝑃ଷଶ,  𝑃ଷ,ଶ = 𝑃ଷ଺ × 𝑃ଷ଺ + 𝑃ଷ଺ × Ͳ + Ͳ × 𝑃ଷ଺ = 𝑃ଷହ, 𝑃ଷ,ଷ = 𝑃ଷ଺ × 𝑃ଷ଺ + 𝑃ଷ଺ × Ͳ + Ͳ × Ͳ = 𝑃ଷହ. 
ʨʴʻ  𝑃 = ቌ𝑃ଷଷ 𝑃ଷଶ 𝑃ଷସ𝑃ଷସ 𝑃ଷହ 𝑃ଷହ𝑃ଷଶ 𝑃ଷହ 𝑃ଷହቍ (ʴʨˆ. 2).  

 

ˁʭʬʴʹ ʳʰʬʸ ˀʬʳʻˀʨʭʬʩʻʲʰ ʶʸʵʪʸʨʳʻʲʰ ʶʨʱʬʺʰʹ 

ʳʬˀʭʬʵʩʰʯ ʫʨʳʺʱʰ˂ʫʨ, ʸʵʳ 𝑷૜૛ሺ૞, ૟ሻ ʳʨʺʸʰ˂ʨ ʶʸʰʳʰʺʰʻʲʰ ʬʲʬʳʬʴʺʰʨ. ʳʰʹʰ 

ʴʨʺʻʸʨʲʻʸʰ ˆʨʸʰʹˆʬʩʰ ˄ʨʸʳʵʽʳʴʰʹ ʨʩʬʲʰʹ ʳʻʲʺʰʶʲʰʱʨ˂ʰʻʸ ˇʪʻʼʹ, ʸʵʳʲʰʹ 

ʹʰ˃ʲʨʭʸʬʨ  ૛૜૛−૚. [𝑃ଷమሺͷ,͸ሻ]௞ ʹʰʳʸʨʭʲʰʹ ʬʲʬʳʬʴʺʬʩʰ, ʸʵ˂ʨ  ݇=73, 146, 219, 292, 365, 438, 511, 

ʫʰʨʪʵʴʨʲʻʸ ʳʨʺʸʰ˂ʬʩʹ ˄ʨʸʳʵʨʫʪʬʴʬʴ (ʴʨˆ.3): 

ቌ𝑃ଷସ Ͳ ͲͲ 𝑃ଷସ ͲͲ Ͳ 𝑃ଷସቍ ,ቌ
𝑃ଷଵ Ͳ ͲͲ 𝑃ଷଵ ͲͲ Ͳ 𝑃ଷଵቍ ,ቌ

𝑃ଷହ Ͳ ͲͲ 𝑃ଷହ ͲͲ Ͳ 𝑃ଷହቍ ,ቌ
𝑃ଷଶ Ͳ ͲͲ 𝑃ଷଶ ͲͲ Ͳ 𝑃ଷଶቍ , ቌ

𝑃ଷ଺ Ͳ ͲͲ 𝑃ଷ଺ ͲͲ Ͳ 𝑃ଷ଺ቍ, 

   

ʴʨˆ.1: 𝑃ଷమሺͷ,͸ሻ ʫʨ 𝑃ଷమሺͲ,ͳሻ 

 

ʴʨˆ.2: 𝑃 = [𝑃ଷమሺͷ,͸ሻ]ଶ 
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ቌ𝑃ଷଷ Ͳ ͲͲ 𝑃ଷଷ ͲͲ Ͳ 𝑃ଷଷቍ ,ቌ
𝑃ଷ଴ Ͳ ͲͲ 𝑃ଷ଴ ͲͲ Ͳ 𝑃ଷ଴ቍ 

  

ʶʸʰʳʰʺʰʻʲʰ ʬʲʬʳʬʴʺʰʨ ʨʪʸʬʯʭʬ 𝑃ଷమሺͲ,ͳሻ ʳʨʺʸʰ˂ʨ, ˆʵʲʵ  [𝑃ଷమሺͲ,ͳሻ]௞ ʹʰʳʸʨʭʲʰʹ 

ʬʲʬʳʬʴʺʬʩʰ, ʸʵ˂ʨ  ݇=73, 146, 219, 292, 365, 438, 511, ˀʬʳʫʬʪʰ ʹʨˆʰʹ ʫʰʨʪʵʴʨʲʻʸʰ 

ʳʨʺʸʰ˂ʬʩʰʨ (ʴʨˆ.4): 

ቌ𝑃ଷଷ Ͳ ͲͲ 𝑃ଷଷ ͲͲ Ͳ 𝑃ଷଷቍ ,ቌ
𝑃ଷ଺ Ͳ ͲͲ 𝑃ଷ଺ ͲͲ Ͳ 𝑃ଷ଺ቍ ,ቌ

𝑃ଷଶ Ͳ ͲͲ 𝑃ଷଶ ͲͲ Ͳ 𝑃ଷଶቍ ,ቌ
𝑃ଷହ Ͳ ͲͲ 𝑃ଷହ ͲͲ Ͳ 𝑃ଷହቍ ,ቌ

𝑃ଷଵ Ͳ ͲͲ 𝑃ଷଵ ͲͲ Ͳ 𝑃ଷଵቍ, 
ቌ𝑃ଷସ Ͳ ͲͲ 𝑃ଷସ ͲͲ Ͳ 𝑃ଷସቍ ,ቌ

𝑃ଷ଴ Ͳ ͲͲ 𝑃ଷ଴ ͲͲ Ͳ 𝑃ଷ଴ቍ 

ʫʰʨʪʵʴʨʲʻʸʰ ʳʨʺʸʰ˂ʬʩʰʹ ʫʰʨʪʵʴʨʲʬʩʮʬ ʳʿʵʼʰ ʬʲʬʳʬʴʺʬʩʰʹ ʹʰʳʸʨʭʲʬ  

˄ʨʸʳʵʨʫʪʬʴʹ 𝑃ଷ଴, 𝑃ଷଵ, 𝑃ଷଶ, 𝑃ଷଷ, 𝑃ଷସ, 𝑃ଷହ, 𝑃ଷ଺ ˇʪʻʼʰʹ (ʭʻ˄ʵʫʵʯ ʳʨʹ ˄ʰʴʨʸʬ ˇʪʻʼʰ) ʬʸʯ–ʬʸʯ 

ʪʨʫʨʴʨ˂ʭʲʬʩʨʹ, ʸʵʳʲʰʹ ʩʵʲʵ ʬʲʬʳʬʴʺʰ˂ ʨʻ˂ʰʲʬʩʲʨʫ ʨʸʰʹ 𝑃ଷ଴.  

ʹʨʩʵʲʵʵʫ, ʬʽʹʶʬʸʰʳʬʴʺʻʲʨʫ ʳʺʱʰ˂ʫʬʩʨ ˀʬʳʫʬʪʰ ˄ʰʴʨʫʨʫʬʩʰʹ ˅ʬˀʳʨʸʰʺʬʩʨ: 𝑷૜ ʳʨʺʸʰ˂ʰʹ ʴʬʩʰʹʳʰʬʸʰ ʳʬʵʸʬ ʸʰʪʰʹ ሺ࢏, ࢏ + ૚ሻ ʪʨʼʨʸʯʵʬʩʨ - 𝑷૜૛ሺ࢏, ࢏ + ૚ሻ , ࢏ = ૙. . ૞, 

˄ʨʸʳʵʨʫʪʬʴʹ ʶʸʰʳʰʺʰʻʲ ʬʲʬʳʬʴʺʹ ʫʨ ˄ʨʸʳʵʽʳʴʰʹ ʨʩʬʲʰʹ ʳʻʲʺʰʶʲʰʱʨ˂ʰʻʸ 

ʹʨʹʸʻʲ ˇʪʻʼʹ  𝑭ሺ𝑷૜૛ሺ࢏, ࢏ + ૚ሻሻ, ʸʵʳʲʰʹ ʹʰʳ˃ʲʨʭʸʬʨ ૛૜૛– ૚. 

ʽʭʬʳʵ ʳʵʿʭʨʴʰʲʰʨ 𝑃ଷ ʳʨʺʸʰ˂ʰʹ ʪʨʼʨʸʯʵʬʩʰʯ ʳʰʾʬʩʻʲʰ ʹˆʭʨ ʶʸʰʳʰʺʰʻʲʰ 

ʬʲʬʳʬʴʺʬʩʰ: 

 

ʴʨˆ.3: [𝑃ଷమሺͷ,͸ሻ]௞ , ݇ = ͹͵, ͳͶ͸, ʹͳͻ, ʹͻʹ, ͵͸ͷ, Ͷ͵ͺ, ͷͳͳ  

       

ʴʨˆ.4: [𝑃ଷమሺͷ,͸ሻ]௞ , ݇ = ͹͵, ͳͶ͸, ʹͳͻ, ʹͻʹ, ͵͸ͷ, Ͷ͵ͺ, ͷͳͳ  
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𝑃ଷమሺͲ,ͳሻ = ቌ𝑃ଷ଴ 𝑃ଷଵ 𝑃ଷଵ𝑃ଷଵ Ͳ Ͳ𝑃ଷଵ 𝑃ଷଵ Ͳ ቍ , 𝑃ଷమሺͳ,ʹሻ = ቌ𝑃ଷ
ଵ 𝑃ଷଶ 𝑃ଷଶ𝑃ଷଶ Ͳ Ͳ𝑃ଷଶ 𝑃ଷଶ Ͳ ቍ , 𝑃ଷమሺʹ,͵ሻ = ቌ𝑃ଷ

ଶ 𝑃ଷଷ 𝑃ଷଷ𝑃ଷଷ Ͳ Ͳ𝑃ଷଷ 𝑃ଷଷ Ͳ ቍ,  
 𝑃ଷమሺ͵,Ͷሻ = ቌ𝑃ଷଷ 𝑃ଷସ 𝑃ଷସ𝑃ଷସ Ͳ Ͳ𝑃ଷସ 𝑃ଷସ Ͳ ቍ , 𝑃ଷమሺͶ,ͷሻ = ቌ𝑃ଷ

ସ 𝑃ଷହ 𝑃ଷହ𝑃ଷହ Ͳ Ͳ𝑃ଷହ 𝑃ଷହ Ͳ ቍ , 𝑃ଷమሺͷ,͸ሻ = ቌ
𝑃ଷହ 𝑃ଷ଺ 𝑃ଷ଺𝑃ଷ଺ Ͳ Ͳ𝑃ଷ଺ 𝑃ଷ଺ Ͳ ቍ, 

𝑃ଷమሺ͸,Ͳሻ = ቌ𝑃ଷ଺ 𝑃ଷ଴ 𝑃ଷ଴𝑃ଷ଴ Ͳ Ͳ𝑃ଷ଴ 𝑃ଷ଴ Ͳ ቍ 

ʻʼʸʵ ʳʨʾʨʲʰ ʸʰʪʰʹ ʶʸʰʳʰʺʰʻʲʰ ʬʲʬʳʬʴʺʬʩʰʹ ʳʰʹʨʾʬʩʨʫ ʰʹʬʭ ˀʬʭʰʴʨʸˁʻʴʵʯ 𝑃ଷ 

ʳʨʺʸʰ˂ʰʹ ʹʺʸʻʽʺʻʸʨ ʫʨ ˁʨʭʹʭʨʯ ʳʨʹˀʰ ܨሺ𝑃ଷమሺ݅, ݅ + ͳሻሻ ˇʪʻʼʰʹ (˄ʰʴʨʸʬ ˇʪʻʼʰʹ) 

ʬʲʬʳʬʴʺʬʩʰ, ʳʰʭʰʾʬʩʯ ͵ଷ ʸʰʪʰʹ ʳʨʺʸʰ˂ʨʹ (ʭʻ˄ʵʫʵʯ ʳʨʹ ʳʬʹʨʳʬ ʸʰʪʰʹ ʪʨʼʨʸʯʵʬʩʨ). 

ʳʨʪʨʲʰʯʨʫ, 𝑃ଷ ʳʨʺʸʰ˂ʰʹ ʶʰʸʭʬʲ ʫʨ ʳʬʵʸʬ ʳʨʼʨʸʯʵʬʩʬʲ ʳʨʺʸʰ˂ʬʩʨʫ ʯʻ 

ʪʨʳʵʭʰʿʬʴʬʩʯ ܨሺ𝑃ଷమሺͲ,ͳሻሻ ˇʪʻʼʰʹ ʬʲʬʳʬʴʺʬʩʹ, ˀʬʹʨʩʨʳʰʹʨʫ [𝑃ଷమሺͲ,ͳሻ]଴ ʫʨ [𝑃ଷమሺͲ,ͳሻ]ଵ 
ʳʨʺʸʰ˂ʬʩʹ, ʳʰʭʰʾʬʩʯ ˀʬʳʫʬʪ ʳʨʺʸʰ˂ʨʹ (ʴʨˆ. 5): 

𝑃ଷయሺͲ,ͳሻ = (𝑃ଷమ଴ 𝑃ଷమଵ 𝑃ଷమଵ𝑃ଷమଵ Ͳ Ͳ𝑃ଷమଵ 𝑃ଷమଵ Ͳ ) =
( 
   
   
 ቌ𝑃ଷ଴ Ͳ ͲͲ 𝑃ଷ଴ ͲͲ Ͳ 𝑃ଷ଴ቍ ቌ𝑃ଷ଴ 𝑃ଷଵ 𝑃ଷଵ𝑃ଷଵ Ͳ Ͳ𝑃ଷଵ 𝑃ଷଵ Ͳ ቍ ቌ𝑃ଷ଴ 𝑃ଷଵ 𝑃ଷଵ𝑃ଷଵ Ͳ Ͳ𝑃ଷଵ 𝑃ଷଵ Ͳ ቍቌ𝑃ଷ଴ 𝑃ଷଵ 𝑃ଷଵ𝑃ଷଵ Ͳ Ͳ𝑃ଷଵ 𝑃ଷଵ Ͳ ቍ Ͳ Ͳ
ቌ𝑃ଷ଴ 𝑃ଷଵ 𝑃ଷଵ𝑃ଷଵ Ͳ Ͳ𝑃ଷଵ 𝑃ଷଵ Ͳ ቍ ቌ𝑃ଷ଴ 𝑃ଷଵ 𝑃ଷଵ𝑃ଷଵ Ͳ Ͳ𝑃ଷଵ 𝑃ଷଵ Ͳ ቍ Ͳ ) 

   
   
 

 

 

ʪʨʴʭʰˆʰʲʵʯ [𝑃ଷయሺͲ,ͳሻ]௞ ʹʰʳʸʨʭʲʬ. ʳʨʹ ʰʪʰʭʬ ʹʨʩʨʮʵ 

ʹʺʸʻʽʺʻʸʨ 𝑃ଷ ʨʽʭʹ, ʸʨ˂ ˄ʰʴʨʸʬ ˇʪʻʼʹ, ʨʪʸʬʯʭʬ 

ʶʰʸʭʬʲʰ ʫʨ ʳʬʵʸʬ ʳʨʼʨʸʯʵʬʩʬʲʰ ʳʨʺʸʰ˂ʬʩʰ ˄ʰʴʨʸʬ 

ˇʪʻʼʰʫʨʴʨʨ ʨʾʬʩʻʲʰ. ʳʵʹʨʲʵʫʴʬʲʰʨ, ʸʵʳ ʬʹ 

ʹʰʳʸʨʭʲʬ ʰʪʰʭʬ ʯʭʰʹʬʩʬʩʰʯ ˆʨʹʰʨʯʫʬʩʵʫʬʹ, ʸʨ˂ 

˄ʰʴʨʸʬ ˇʪʻʼʹ ʪʨʨˁʴʰʨ. ʳʨʸʯʲʨ˂, ʬʽʹʶʬʸʰʳʬʴʺʻʲʨʫ 

ʨʾʳʵˁʴʫʨ, ʸʵʳ  ʳʨʹʨ˂ ʪʨʨˁʴʰʨ ʫʰʨʪʵʴʨʲʻʸʰ ʳʨʺʸʰ˂ʬʩʰ, 

ʸʵʳʬʲʯʨ ʫʰʨʪʵʴʨʲʬʩʰʹ ʬʲʬʳʬʴʺʬʩʰ ˄ʰʴʨʸʬ ˇʪʻʼʰʹ 

ʬʸʯ–ʬʸʯ ʪʨʫʨʴʨ˂ʭʲʬʩʨʹ ˄ʨʸʳʵʨʫʪʬʴʹ.  

      

 

ʴʨˆ.5. 𝑃ଷయሺͲ,ͳሻ 
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[𝑃ଷయሺͲ,ͳሻ]௞ ʹʰʳʸʨʭʲʰʹ ʫʰʨʪʵʴʨʲʻʸʰ ʳʨʺʸʰ˂ʬʩʰʨ [𝑃ଷయሺͲ,ͳሻ]݅∙ቀʹʹ∙͵ʹ+ʹ͵ʹ+ͳቁ, ݅ =ͳ,ʹ,͵,ڮ , ʹଷమ − ͳ.  

ʸʵ˂ʨ ݅ = ʹଷమ − ͳ, ʳʰʭʰʾʬʩʯ [𝑃ଷయሺͲ,ͳሻ]௞ ʹʰʳʸʨʭʲʰʹ ʩʵʲʵ ʬʲʬʳʬʴʺʹ: 

[𝑃ଷయሺͲ,ͳሻ]ሺʹ͵ʹ−ͳሻ∙ቀʹʹ∙͵ʹ+ʹ͵ʹ+ͳቁ = [𝑃ଷయሺͲ,ͳሻ]ሺʹ͵͵−ͳሻ = ቌ[𝑃ଷబሺͲ,ͳሻ]Ͳ Ͳ ͲͲ [𝑃ଷబሺͲ,ͳሻ]Ͳ ͲͲ Ͳ [𝑃ଷబሺͲ,ͳሻ]Ͳቍ 

. ʬʹ ʱʰ ʬʸʯʬʻʲʵʭʨʴ ʳʨʺʸʰ˂ʨʹ ˄ʨʸʳʵʨʫʪʬʴʹ. ʳʨˀʨʹʨʫʨʳʬ, 𝑷૜૜ሺ૙, ૚ሻ ʳʨʺʸʰ˂ʨ ʶʸʰʳʰʺʰʻʲʰ 

ʬʲʬʳʬʴʺʰʨ ʫʨ ˄ʨʸʳʵʽʳʴʰʹ ૛૜૜ − ૚ ʹʰʳ˃ʲʨʭʸʰʹ ʳʽʵʴʬ ʨʩʬʲʰʹ ʳʻʲʺʰʶʲʰʱʨ˂ʰʻʸ ʹʨʹʸʻʲ 

ˇʪʻʼʹ. 

 

ʪʨʴʳʨʸʺʬʩʨ: 𝑃ଷ ʳʨʺʸʰ˂ʰʹ ݇ ʸʰʪʰʹ ሺ݅, ݅ + ͳሻ ʪʨʼʨʸʯʵʬʩʨ ʭʻ˄ʵʫʵʯ ˀʬʳʫʬʪʰ ʹʨˆʰʹ 

ʳʨʺʸʰ˂ʨʹ:  

𝑃ଷ𝑘ሺ݅, ݅ + ͳሻ = (𝑃ଷ𝑘−భ௜ 𝑃ଷ𝑘−భ௜+ଵ 𝑃ଷ𝑘−భ௜+ଵ𝑃ଷ𝑘−భ௜+ଵ Ͳ Ͳ𝑃ଷ𝑘−భ௜+ଵ 𝑃ଷ𝑘−భ௜+ଵ Ͳ ),      (3) 

ʹʨʫʨ˂ 𝑃ଷ𝑘−భ௜ ∈ ,ሺ𝑃ଷ𝑘−భሺ݅ܨ ݅ + ͳሻሻ. 
ʯʬʵʸʬʳʨ: 𝑷૜࢑ሺ࢏, ࢏ + ૚ሻ ʶʸʰʳʰʺʰʻʲʰ ʬʲʬʳʬʴʺʰʨ ʫʨ ˄ʨʸʳʵʽʳʴʰʹ ʨʩʬʲʰʹ 

ʳʻʲʺʰʶʲʰʱʨ˂ʰʻʸ ʹʨʹʸʻʲ 𝑭ሺ𝑷૜࢑ሺ࢏, ࢏ + ૚ሻሻ  ˇʪʻʼʹ, ʸʵʳʲʰʹ ʹʰʳ˃ʲʨʭʸʬʨ  ૛૜࢑–૚. 

ʹʨʮʵʪʨʫʵʫ, ʳʨʺʸʰ˂ʬʩʰ [𝑃ଷ𝑘ሺ݅, ݅ + ͳሻ]݅ሺʹʹ∙͵݇−ͳ+ʹ͵݇−ͳ+ͳሻ, ʹʨʫʨ˂ ݅ = ͳ,ʹ,͵,ڮ , ʹଷ𝑘−భ − ͳ 

ʫʰʨʪʵʴʨʲʻʸʰʨ, ʫʰʨʪʵʴʨʲʮʬ ʳʫʪʵʳʰ ʬʲʬʳʬʴʺʬʩʰʹ ʹʰʳʸʨʭʲʬ ˄ʰʴʨʸʬ ʭʬʲʰʹ ʬʸʯ–

ʬʸʯ ʪʨʫʨʴʨ˂ʭʲʬʩʨʨ.   

ʸʵ˂ʨ ݅ = ʹ͵݇−ͳ − ͳ, ʭʾʬʩʻʲʵʩʯ [𝑃ଷ𝑘ሺ݅, ݅ + ͳሻ]݅ሺʹʹ∙͵݇−ͳ+ʹ͵݇−ͳ+ͳሻ = [𝑃ଷ𝑘ሺ݅, ݅ + ͳሻ]ሺʹ͵݇−ͳ−ͳሻ∙ሺʹʹ∙͵݇−ͳ+ʹ͵݇−ͳ+ͳሻ = [𝑃ଷ𝑘ሺ݅, ݅ + ͳሻ]ሺʹ͵݇−ͳ−ͳሻ
= ( 

[𝑃ଷ𝑘–భሺ݅, ݅ + ͳሻ]Ͳ Ͳ ͲͲ [𝑃ଷ𝑘–భሺ݅, ݅ + ͳሻ]Ͳ ͲͲ Ͳ [𝑃ଷ𝑘–భሺ݅, ݅ + ͳሻ]Ͳ)  
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ʸʨ˂ ʴʰˀʴʨʭʹ ʰʳʨʹ, ʸʵʳ (3) ʹʺʸʻʽʺʻʸʨ ʶʸʰʳʰʺʰʻʲʰ 

ʳʨʺʸʰ˂ʨʨ. ʳʰʾʬʩʻʲ ʶʸʰʳʰʺʰʻʲ ʳʨʺʸʰ˂ʬʩʹ ʹʨʰʴʺʬ–

ʸʬʹʵ ʼʸʨʽʺʨʲʻʸʰ ʹʺʸʻʽʺʻʸʨ ʪʨʨˁʴʰʨʯ (ʴʨˆ. 6)  

 ʮʬʳʵʯʳʵʿʭʨʴʰʲʰ ʳʬʯʵʫʰʯ ʳʰʾʬʩʻʲʰ ʨʩʬʲʰʹ 

ʳʻʲʺʰʶʲʰʱʨ˂ʰʻʸʰ ˇʪʻʼʬʩʰ ˁʭʬʴʰ ˂ʨʲʳˆʸʰʭʰ 

ʳʨʺʸʰ˂ʻʲʰ ʼʻʴʽ˂ʰʬʩʰʹ ʸʬʨʲʰʮʬʩʰʹʨʯʭʰʹ ʹʨʱʳʨʸʰʹ 

ʹʰʳʸʨʭʲʬʬʩʹ ˄ʨʸʳʵʨʫʪʬʴʹ.  

 

 

 

ʫʨʹʱʭʴʨ 

 

ʩʨʮʻʸʰ 𝑃ଷ ʳʨʺʸʰ˂ʰʹ 𝑃ଷ𝑘ሺ݅, ݅ + ͳሻʪʨʼʨʸʯʵʬʩʬʩʰ ʶʸʰʳʰʺʰʻʲʰ ʳʨʺʸʰ˂ʬʩʰʨ.  ʱʭʲʬʭʰʹ 

ʹʨʰʴʺʬʸʬʹʵ ʳʰʳʨʸʯʻʲʬʩʨʹ ˄ʨʸʳʵʽʳʴʰʹ ˀʬʫʬʪʰ ʳʵʹʨʮʸʬʩʨ: ʶʰʸʭʬʲ ʫʨ ʳʬʵʸʬ 

ʳʨʼʨʸʯʵʬʩʬʲ ʳʨʺʸʰ˂ʬʩʨʫ  ˄ʰʴʨʸʬ ʭʬʲʰʹ ʰʹʬʯʰ ʬʲʬʳʬʴʺʬʩʰʹ ʪʨʳʵʿʬʴʬʩʨ, ʸʵʳʬʲʯʨ˂ 

ʬʸʯʰ ʫʨ ʰʪʰʭʬ ʳʨˆʨʹʰʨʯʬʩʬʲʰ ʶʵʲʰʴʵʳʰ ʪʨʨˁʴʰʨʯ. ʳʴʰˀʭʴʬʲʵʭʨʴʰʨ, ʨʪʸʬʯʭʬ, ʹˆʭʨ 

ʩʨʮʻʸʰ ʳʨʺʸʰ˂ʬʩʰʹ ʪʨʳʵʿʬʴʬʩʰʹ ʹʨʱʰʯˆʰ, ʸʵʳʬʲʯʨ ʪʨʼʨʸʯʵʬʩʨ˂ ʨˆʨʲʰ ʺʰʶʰʹ 

ʶʸʰʳʰʺʰʻʲ ʹʺʸʻʽʺʻʸʬʩʹ ˄ʨʸʳʵˀʵʩʹ. 
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