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1 

3 

 
4 

 



4  
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5  

 

𝐸 → 0,

 

 

 

 

 

                                                      
7 

 



6  

𝐸

 

 

 

 

 

  

 

 

 Հ  

 
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𝐸

𝐸
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9 

 



9  

𝑋𝑁

𝑆 𝑋𝑁

𝑋𝑁 𝑀

𝑓(𝑆) 𝐼𝐷 𝑀

𝑌𝑁 𝑆̂ 𝑌𝑁 𝑀

𝑆̂

𝑓(𝑆)

𝑓(𝑆) 𝑓(𝑆̂)

 

                                                      
10 A. Juels and M. Wattenberg, "A fuzzy commitment scheme," in Proc. 6th ACM Conf. Computer 
and Comm. Security, pp. 28-36, 1999. 
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 𝑆 𝐶

 𝑓(𝑆) 𝑀 𝐶 𝑋𝑁

 

 𝑌𝑁 𝐶′ = 𝑌𝑁 + 𝑀 = 𝑌𝑁 + 𝑋𝑁 + 𝐶 = 𝐶 + 𝐸
𝑣 = 𝑌𝑁 + 𝑋𝑁:

 𝐶′ 𝑆̂

𝑆̂ = 𝑆

𝑓(𝑆̂) 𝑓(𝑆)

𝑆

𝑋𝑁

𝑌𝑁 𝑁

𝑀 𝑆̂
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Pr{𝑆 ≠ 𝑆̂} ≈ 0             

1

𝑁
𝐻(𝑆) ≈

1

𝑁
log2|𝑆|     

1

𝑁
𝐻(𝑆)  

1

𝑁
𝐼(𝑆 ∧ 𝑀) ≈  0    

1

𝑁
𝐼(𝑋𝑁 ∧ 𝑀)  

𝑀

𝑋𝑁  𝑌𝑁 𝐼(𝑋𝑁 ∧  𝑌𝑁)

{𝑄(𝑥, 𝑦), 𝑥 ∈ 𝒳, 𝑦 ∈ 𝒴}  բաշխումով

𝒳 𝐱 ≡ 𝑥𝑁 = (𝓍1, 𝓍2, … , 𝓍𝑁)

 𝑁 𝒴

𝐲 ≡ 𝑦𝑁 = (𝓎1, 𝓎2, … , 𝓎𝑁) 

 𝑁

𝑋𝑁 𝑌𝑁

𝑌𝑁

𝑋𝑁

𝑄(𝑥, 𝑦) = 𝑄1(𝑥)𝑄2(𝑦|𝑥), 𝑥 ∈ 𝒳, 𝑦 ∈ 𝒴 : 

 

𝑄𝑁(x, y) =  ∏ 𝑄(𝑥𝑛, 𝑦𝑛)

𝑁

𝑛=1

: 

𝑋𝑁

𝑆 ∈  {1,2, … , |𝒮|} 𝑀 ∈

 {1,2, … , |ℳ|}

𝑓(𝑋𝑁) = (𝑆, 𝑀),

𝑓(∙)

𝑌𝑁 𝑆 𝑆̂

𝑀
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𝑔(𝑌𝑁 , 𝑀) = 𝑆̂, 

𝑔(∙, ∙)

𝑆̂ 𝑆

𝑅 𝑅 ≥ 0

𝛿 > 0 𝑁

Pr{𝑆 ≠ 𝑆̂} ≤ 𝛿, 
1

𝑁
𝐻(𝑆) + 𝛿 ≥

1

𝑁
log2|𝑆| ≥ 𝑅 − 𝛿, 

1

𝑁
𝐼(𝑆 ∧ 𝑀) ≤  𝛿: 

𝐼(𝑋 ∧ 𝑌)

𝐸 −

𝐸 → 0

𝑅(𝐸) 𝑅(𝐸)  ≥ 0

𝐸 − 𝛿 > 0, 𝐸 > 0 𝑁

 

Pr{𝑆 ≠ 𝑆̂} ≤ 2−𝑁(𝐸−𝛿)

1

𝑁
𝐻(𝑆) + 𝛿 ≥

1

𝑁
𝑙𝑜𝑔2|𝑆| ≥ 𝑅(𝐸) − 𝛿,

1

𝑁
𝐼(𝑆 ∧ 𝑀) ≤ 𝛿.

𝑄1 = {𝑄1(𝑥), 𝑥 ∈ 𝒳},  𝑄2 = {𝑄2(𝑦|𝑥), 𝑦 ∈ 𝒴, 𝑥 ∈ 𝒳},
𝑃1 = {𝑃1(𝑥), 𝑥 ∈ 𝒳},  𝑃2 = {𝑃2(𝑦|𝑥), 𝑦 ∈ 𝒴, 𝑥 ∈ 𝒳},

𝑄 = {𝑄(𝑥, 𝑦), 𝑥 ∈ 𝒳, 𝑦 ∈ 𝒴},
𝑃 = {𝑃(𝑥, 𝑦), 𝑥 ∈ 𝒳, 𝑦 ∈ 𝒴}.

𝐸 −
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𝑅(𝐸)

𝑹𝒓(𝑬) = 𝐦𝐢𝐧
𝑷:𝑫(𝑷||𝑸)≤𝑬

|𝑰𝑷(𝑿 ∧ 𝒀) + 𝑫(𝑷||𝑸) − 𝑬|+

𝑹𝒔𝒑(𝑬) = 𝐦𝐢𝐧
𝑷:𝑫(𝑷||𝑸)≤𝑬

𝑰𝑷(𝑿 ∧ 𝒀):

𝐸 → 0,

lim
𝐸→0

𝑅𝑟(𝐸) = lim
𝐸→0

𝑅𝑠𝑝(𝐸) = 𝐼𝑄(𝑋 ∧ 𝑌):

𝐸 −

1

𝑁
𝐼𝑄1

(𝑀 ∧ 𝑋𝑁) = max
𝑃:𝐷(𝑃||𝑄)≤𝐸

(𝐻𝑃(𝑋|𝑌) + 𝐷(𝑃||𝑄) − 𝐸):

 

 

 
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11

 
12 
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𝐸

 

𝐸 −

 

𝐸 −

𝐸 →  0
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𝐸 → 0

 

 

 

 

 

𝐸 → 0

 
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The relevance of the research. 

The aim of the research. 

Scientific novelty of the research. 

 𝐸

𝐸 → 0
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Practical significance of the research: 

Results of the research. 

 𝐸

 

𝐸 𝐸 → 0

 

 

 

 


