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𝑬𝒏 = {(𝝈𝟏, 𝝈𝟐, … , 𝝈𝒏) / 𝝈𝒊 ∈

{𝟎, 𝟏}, 𝟏 ≤ 𝒊 ≤ 𝒏} 𝒑𝒊 𝒑𝒊𝒋
(𝒊 ≥ 𝟏;  𝒋 ≥ 𝟏)

¬, &, ∨, ⊃

𝝋 𝑷 = {𝒑𝟏, 𝒑𝟐, … , 𝒑𝒏}

𝑷′ = {𝒑𝒊𝟏
, 𝒑𝒊𝟐

, … , 𝒑𝒊𝒎
} 𝟏 ≤ 𝒎 ≤ 𝒏 𝑷

                                                           
3 

 



.=0,=11,=0

1,=1,=1,=01,=0

1,=11,=1,=0,=0

,=1&,=&10,=0&0,=&0
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𝜎 = {𝜎1, … , 𝜎𝑚} ⊂ 𝐸𝑚 𝐾𝜎 = {𝑝𝑖1

𝜎1 , 𝑝𝑖2

𝜎2 , … , 𝑝𝑖𝑚

𝜎𝑚}

𝝋 − 𝟏 𝝋 − 𝟎 𝑝𝑖𝑗
𝜎𝑗 1 ≤ 𝑗 ≤

𝑚 𝜑

𝜑 − 1 𝜑 − 0 𝜑

𝜑

𝐷 = {𝐾1, 𝐾2, … , 𝐾𝑙} 𝜑

𝜑 = 𝐷 𝐾𝑗 1 ≤ 𝑗 ≤ 𝑙 𝜑

𝜑

𝜺 𝐾′ ∪ 𝐾′′ 𝐾′ ∪ {𝑝} 𝐾′ ∪ {𝑝}

𝐾′ 𝐾′′ 𝑝

휀

𝑫 = {𝑲𝟏, 𝑲𝟐, … , 𝑲𝒍} {𝑲𝟏, 𝑲𝟐, … , 𝑲𝒍}

∅ 𝜺

𝑲 = {𝑫𝟏, 𝑫𝟐, … , 𝑫𝒔}

𝑲 = {𝑫𝟏, 𝑫𝟐, … , 𝑫𝒔}

𝑫𝒊

                                                           

𝑝 𝜎 ∈ 𝐸1 𝑝𝜎 𝑝𝜎 = {
𝑝, եթե 𝜎 = 1

𝑝, եթե 𝜎 = 0
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𝑫′ ∪ {𝒑} 𝑫′′ ∪ {�̅�} 𝑫′ ∪ 𝑫′′ 𝑫′ 𝑫′′

𝒑

𝑲 = {𝑫𝟏, 𝑫𝟐, … , 𝑫𝒔}

{𝑫𝟏, 𝑫𝟐, … , 𝑫𝒔}

𝑲 =

{𝑫𝟏, 𝑫𝟐, … , 𝑫𝒔}

𝒂𝟏𝒙𝟏 + ⋯ 𝒂𝒏𝒙𝒏 = 𝒂𝟎 𝒂𝟎

𝒂𝟏𝒙𝟏 + ⋯ 𝒂𝒏𝒙𝒏

(𝒂𝟏
(𝟏)

𝒙𝟏 + ⋯ + 𝒂𝒏
(𝟏)

𝒙𝒏 = 𝒂𝟎
(𝟏)

) ∨ … ∨ (𝒂𝟏
(𝒕)

𝒙𝟏 + ⋯ + 𝒂𝒏
(𝒕)

𝒙𝒏 = 𝒂𝟎
(𝒕)

)

𝒕 ≥ 𝟎 𝒂𝒊
(𝒋)

𝟎 ≤ 𝒊 ≤ 𝒏, 𝟏 ≤ 𝒋 ≤ 𝒕

 𝒙𝟏 … 𝒙𝒏

𝒋 ∈ [𝟏, 𝒕] 𝒂𝟏
(𝒋)

𝒙𝟏 + ⋯ + 𝒂𝒏
(𝒋)

𝒙𝒏 = 𝒂𝟎
(𝒋)

⋁ 𝒙𝒊𝒊∈𝑰 ∨ ⋁ ¬𝒙𝒋𝒋∈𝑱 𝑰 𝑱

⋁ (𝒙𝒊 = 𝟏)𝒊∈𝑰 ∨ ⋁ (𝒙𝒋 = 𝟎)𝒋∈𝑱 𝑫

�̃� 𝒙𝟏 … 𝒙𝒏

𝑫

�̃�

                                                           
5 
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𝑲 ≔ {𝑫𝟏, … , 𝑫𝒎}

𝝅 = (𝑫𝟏, … , 𝑫𝒍)

𝑫 𝑫𝒍 = 𝑫

𝒊 ∈ [𝟏, 𝒍] 𝑫𝒊 = 𝑲𝒋 𝒋 ∈ [𝟏, 𝒎] 𝑫𝒊  (𝒙𝒉 = 𝟎) ∨

(𝒙𝒉 = 𝟏) 𝒉 ∈ [𝟏, 𝒏] 𝑫𝒊 𝑫𝒋, 𝑫𝒌 𝒋, 𝒌 <

𝒊

𝐴 𝐵

𝐿1 𝐿2 𝐴 ∨

𝐿1 𝐵 ∨ 𝐿2 𝐴 ∨ 𝐵 ∨ (𝐿1 + 𝐿2) 𝐴 ∨ 𝐵 ∨ (𝐿1 − 𝐿2)

𝐴 𝐴 ∨ 𝐿 𝐿

𝐴 ∨ (0 = 𝑘) 𝐴 𝐴

(𝑘 ≠ 0)

(𝑘 ≠ 0)

𝜑 𝐾 = {𝑝𝑖1

𝜎1 , 𝑝𝑖2

𝜎2 , … , 𝑝𝑖𝑚

𝜎𝑚} 𝜑 − 1 𝐾0

∑ 𝛼 (𝑝𝑖j

𝜎j) = 0𝑚
𝑗=1

𝛼 (𝑝𝑖j

𝜎j) = {
𝑥𝑖𝑗 ,                 եթե  𝜎j = 1

1 − 𝑥𝑖𝑗 , եթե  𝜎j = 0

𝜑 𝑫 = {𝑲𝟏, 𝑲𝟐, … , 𝑲𝒍} 𝜑

{
𝒙𝒊 = 𝟎 ∨ 𝒙𝒊 = 𝟏,        𝟏 ≤ 𝒊 ≤ 𝒏

𝑲𝒋
𝟎,                                𝟏 ≤ 𝒋 ≤ 𝒍

𝜑
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{𝑫𝟎, 𝑫𝟏, … , 𝑫𝒓}

𝐷0 = ∅ 𝑡 (1 ≤ 𝑡 ≤ 𝑟)

𝐷t 𝐷t−1

𝑫𝒕 = 𝑫𝒕−𝟏 ∪ {𝑳𝑨} 𝑳𝑨 𝜱

𝑫𝒕 = 𝑫𝒕−𝟏 ∪ {𝑳} 𝑳 𝜱

𝑫𝒕−𝟏

𝑫𝒕 ⊂ 𝑫𝒕−𝟏

𝝋 𝜱 𝚽 {𝑫𝟏, 𝑫𝟐, … , 𝑫𝒓} 𝚽

𝑫𝟎 = ∅ �̃� ∈ 𝑫𝒓 �̃� 𝝋

𝝋

|𝝋| 𝝋

|𝝋|

                                                           
6 
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𝚽 𝝋 𝒕𝝋
𝝓

𝒍𝝋
𝝓

𝒔𝝋
𝝓

𝒘𝝋
𝝓

𝚽 𝝋 𝒕 𝒍 𝒔 𝒘

𝜱𝟏 𝜱𝟐

𝜱𝟏 𝐩– 𝐭 𝐩 − 𝐥 𝜱𝟐

 𝐩() 𝜱𝟏 𝜱𝟐 𝛗

𝐭𝛗
𝚽𝟐 ≤ 𝐩(𝐭𝛗

𝚽𝟏 ) 𝐥𝛗
𝚽𝟐 ≤ 𝐩(𝐥𝛗

𝚽𝟏)

𝜱𝟏 𝜱𝟐  𝐩– 𝐭 𝐩 − 𝐥

𝜱𝟏 𝐩– 𝐭 𝐩 − 𝐥 𝜱𝟐 𝜱𝟐 𝐩– 𝐭 𝐩 − 𝐥

𝜱𝟏

𝜱𝟏 𝜱𝟐

𝜱𝟐 𝐩 − 𝐥 𝜱𝟏 𝝋𝐧

𝐥𝝋𝐧

𝚽𝟐 > 𝟐
𝜣(𝐥𝝋𝐧

𝚽𝟏)
։

𝑻𝑻𝑴𝒏,𝒎 = ⋁ ⋀ ⋁ 𝒑𝒊𝒋

𝝈𝒋

𝒏

𝒊=𝟏

𝒎

𝒋=𝟏(𝝈𝟏,𝝈𝟐,…,𝝈𝒏)∈𝑬𝒏

(𝒏 ≥ 𝟏, 𝟏 ≤ 𝒎 ≤ 𝟐𝒏 − 𝟏),

𝑛 ≥ 1 𝒎
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β = (𝑥𝑗1,𝑥𝑗2,…,𝑥𝑗𝑘
𝑥𝑖1,𝑥𝑖2,…,𝑥𝑖𝑘

) 𝑥𝑖𝑚 𝑥𝑗𝑚

𝑘

φn = 𝑇𝑇𝑀𝑛,2𝑛−1 К𝑛 ¬𝜑𝑛

𝑙К𝑛

𝑅(𝑙𝑖𝑛)
𝑡К𝑛

𝑅(𝑙𝑖𝑛)
22𝑛−1 𝑙φ𝑛

𝐸(𝑙𝑖𝑛)
𝑡φ𝑛

𝐸(𝑙𝑖𝑛)
22𝑛−1

|φn| |Kn| 𝑛2𝑛(2𝑛 − 1)

𝑡𝐾𝑛

𝑅(𝑙𝑖𝑛)+𝑟𝑒𝑛𝑎𝑚𝑖𝑛𝑔
≤ 𝑙𝐾𝑛

𝑅(𝑙𝑖𝑛)+𝑟𝑒𝑛𝑎𝑚𝑖𝑛𝑔
≤ 𝑝(|𝐾𝑛|)

𝑡φ𝑛

𝐸(𝑙𝑖𝑛)+𝑟𝑒𝑛𝑎𝑚𝑖𝑛𝑔
≤ 𝑙φ𝑛

𝐸(𝑙𝑖𝑛)+𝑟𝑒𝑛𝑎𝑚𝑖𝑛𝑔
≤ 𝑝(|φ𝑛|)

𝐶

𝑆(𝐶)𝑝
𝐴 𝑆(𝐶)𝑝

𝐴 𝐶 𝑝

𝐶1 ∪ {𝐴}𝐶2 ∪ {�̅�}

𝐶1 ∪ 𝐶2

𝓁

𝓁

𝓁 𝓁 𝓁
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∀𝑙 ≥ 0 𝑆𝑙+1𝐸𝐶 (𝑆𝑙+1𝐸𝐼, 𝑆𝑙+1𝐸𝑀) 𝑆𝑙𝐸𝐶

𝑆𝑙𝐸𝐼 𝑆𝑙𝐸𝑀

𝑆𝐸𝐶 𝑆𝐸𝐼 𝑆𝐸𝑀 ℱ𝐶 (ℱ𝐼, ℱ𝑀)

ℱ ℱ ℱ

𝓁 𝓁 𝓁

․

․

𝐸𝑘 {0,
1

k−1
, … ,

k−2

k−1
, 1}

𝐸𝑘

∧, ∨, ⊃, ¬

~

𝑝 ∨ 𝑞 = 𝑚𝑎𝑥(𝑝, 𝑞) 𝑝 ∨ 𝑞 = [(𝑘 − 1)(𝑝 + 𝑞)](𝑚𝑜𝑑 𝑘)/(𝑘 − 1)

                                                           
7 
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𝑝 ∧ 𝑞 = 𝑚𝑖𝑛(𝑝, 𝑞) 𝑝 ∧ 𝑞 = 𝑚𝑎𝑥 (𝑝 + 𝑞 − 1, 0)

𝑝 ⊃ 𝑞 = {
1,                 𝑝 ≤ 𝑞
1 − 𝑝 + 𝑞, 𝑝 > 𝑞

𝑝 ⊃ 𝑞 = {
1,      𝑝 ≤ 𝑞

𝑞,        𝑝 > 𝑞

~𝑝 = 1 − 𝑝 ¬𝑝 = ((𝑘 − 1)𝑝 + 1)(𝑚𝑜𝑑 𝑘)/(𝑘 − 1)

¬𝑝 �̅�

𝑝 δ =
𝑖

k−1
0 ≤ 𝑖 ≤ 𝑘 − 1

𝑝δ (𝑝 ⊃ δ) ∧ (δ ⊃ 𝑝)

𝑝δ   𝑝 (𝑘 − 1)– 𝑖

1

2
 ≤

𝒊

𝐤−𝟏
≤ 1

𝑝1, 𝑝2, … , 𝑝𝑛 𝜑 𝟏 − 𝒌

(≥ 𝟏/𝟐 − 𝒌 𝛿 = (𝛿1, 𝛿2, … , 𝛿𝑛) ∈ 𝐸𝑘
𝑛

𝑝յ 𝛿 1 ≤ 𝑗 ≤ 𝑛

𝜑
1

2
 ≤

𝑖

k−1
≤ 1

𝑇𝑇𝑀𝑛,𝑚 𝟏 − 𝒌

(≥ 𝟏/𝟐 − 𝒌

𝑬𝑳𝑵𝒌

𝑬𝑪𝑵𝒌

𝑬𝑳𝑵𝟑 𝟏 𝟐⁄

𝟏 𝟐⁄

𝑬𝑪𝑵𝟑 𝟏 𝟐⁄

𝟏 𝟐⁄
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𝑪𝑵𝟑

𝐸𝐿𝑁𝑘 1 − 𝑘

𝐿𝑘𝑇𝑇𝑀𝑛,𝑚 = ⋁ ⋀ ⋁ 𝑝𝑖𝑗

𝜎𝑗𝑛
𝑖=1

𝑚
𝑗=1(𝜎1,𝜎2,…,𝜎𝑛)∈𝐸𝑘

𝑛 𝑛 ≥ 1, 𝑚 ≤ k[n/k]

𝐸𝐶𝑁𝑘 1 − 𝑘

𝐶𝑘𝑇𝑇𝑀𝑛,𝑚 = ⋁ ⋀ ⋁ 𝑝𝑖𝑗

𝜎𝑗𝑛
𝑖=1

𝑚
𝑗=1(𝜎1,𝜎2,…,𝜎𝑛)∈𝐸𝑘

𝑛 𝑛 ≥ 1, 𝑚 ≤ k[n/k]

𝐸𝐿𝑁3 1 2⁄ ≥ 1/2 − 3

𝐿3𝑇𝑇𝑀𝑛,𝑚 = ⋁ ⋀ ⋁ 𝑝𝑖𝑗

𝜎𝑗𝑛
𝑖=1

𝑚
𝑗=1(𝜎1,𝜎2,…,𝜎𝑛)∈𝐸𝑛 𝑛 ≥ 1, 𝑚 ≤ 2𝑛 − 1

𝐸𝐶𝑁3 1 2⁄ ≥ 1/2 − 3

𝐶3𝑇𝑇𝑀𝑛,𝑚 = ⋁ ⋀ ⋁ 𝑝𝑖𝑗

𝜎𝑗𝑛
𝑖=1

𝑚
𝑗=1(𝜎1,𝜎2,…,𝜎𝑛)∈𝐸3

𝑛 𝑛 ≥ 1, 𝑚 ≤ 3𝑛 − 1

𝜑𝑛 𝟏 − 𝒌 𝑘 ≥ 3

𝑬𝑳𝑵𝒌

 logk(|φn|) = θ(n)

 𝑙ogklogk(t(φn)) = θ(n)

 𝑙ogklogk(l(φn)) = θ(n)

 𝑙ogk(s(φn)) = θ(n)

 𝑙ogk(w(φn)) = θ(n).

φn 𝟏 − 𝐤 k ≥ 3

𝐄𝐂𝐍𝐤 𝐂𝐍𝐤

 𝑙ogk(|φn|) = θ(n)

 𝑙ogklogk(t(φn)) = θ(n)

 𝑙ogklogk(l(φn)) = θ(n)

 𝑙ogk(s(φn)) = θ(n)

 𝑙ogk(w(φn)) = θ(n).
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φn ≥ 𝟏/𝟐 − 𝟑

𝐄𝐋𝐍𝟑 𝟏 𝟐⁄

 𝑙og3(|φn|) = θ(n)

 𝑙og2log3(t(φn)) = θ(n)

 𝑙og2log3(l(φn)) = θ(n)

 𝑙og3(s(φn)) = θ(n)

 𝑙og3(w(φn)) = θ(n).

φn ≥ 𝟏/𝟐 − 𝟑

𝐄𝐂𝐍𝟑 𝟏 𝟐⁄

 𝑙og3(|φn|) = θ(n)

 𝑙og3log3(t(φn)) = θ(n)

 𝑙og3log3(l(φn)) = θ(n)

 𝑙og3(s(φn)) = θ(n)

 𝑙og3(w(φn)) = θ(n).

 

 𝑙 ≥ 0
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𝑝(𝑛) 𝑛

1. 
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2. 

𝓁

3. Ω(𝑛2) Ω(𝑛)

𝑛

𝛗𝐧

4. 

5. 
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𝑝

𝑛 𝑝(𝑛)
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𝓁

 

 

 


