
 
cmanjari@gmail.com 

𝜑 𝑙𝑜𝑔2 𝜑

 

𝒫(𝐴)

𝒫𝑖 ∈ 𝒫(𝐴) 𝒫𝑖(𝐴) 𝐴𝑖 ≥ 𝐴𝑖+1 𝐴𝑖 ≤



2 

𝐴𝑖+1∀𝑖 ∈ 𝑛 𝑛

𝛼𝑖

𝑛

𝛼𝑖

𝑛 − 1

𝑛 − 3 𝑛 − 4 𝑛 − 5 𝑛 − 6

1

[1]

𝒯(𝑛) = 𝑙𝑜𝑔2 𝑛 + 𝑙𝑜𝑔2(𝑛 − 1) + 𝑙𝑜𝑔2(𝑛 − 2) + ⋯ + 𝑙𝑜𝑔2 1

𝒯(𝑛) = ∑ 𝑙𝑜𝑔2(𝑛 − 𝑖)

𝑛−1

𝑖=0

= 𝑙𝑜𝑔2 (∏(𝑛 − 𝑖)

𝑛−1

𝑖=0

) = 𝑙𝑜𝑔2(𝑛!)

[2][3]

𝒯(𝑛)|𝑚𝑖𝑛 = 𝑙𝑜𝑔2 (√2𝜋𝑛 (
𝑛

𝑒
)

𝑛

𝑒
(

1
12𝑛+1

)
)

⇒ 𝒯(𝑛)|𝑚𝑖𝑛 = 𝑙𝑜𝑔2 (√2𝜋𝑛
(𝑛+

1
2

)
) + 𝑙𝑜𝑔2 (𝑒

(
1

12𝑛+1
)−𝑛)

⇒ 𝒯(𝑛)|𝑚𝑖𝑛 ≈ (𝑛 +
1

2
) 𝑙𝑜𝑔2(𝑛) + 𝑛 ≈ 𝑛 𝑙𝑜𝑔2(𝑛)
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𝑛

𝜘𝐺𝑃𝑈 > 𝜘𝐶𝑃𝑈

• Intel(R) Core(TM) i7-1065G7 CPU @ 1.30GHz   1.50 GHz 

• NVIDIA® GeForce® MX330 GPU 

 

[4] 

[5]
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[6]

• 

• 

• 

• 

 

• 

kernel

• 

 __shared__  

•  

cudaMalloc()   

• 

__constant__

• 
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[7][8]
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[9]

 

𝑛

𝐿(𝑛) = {𝛼0, 𝛼1, 𝛼2, … , 𝛼𝑛−1}

[10]

function merge(list_of_elements, low_index, mid_index, high_in-

dex) 

 

    size_vault1 ← mid_index – low_index + 1 

 

    size_vault2 ← high_index - (mid_index + 1) + 1 

 

    vault1[size_vault1] 

 

    vault2[size_vault2] 

 

    for i = 0 to i = size_vault1 – 1 

 

        vault1[i] = list_of_elements[low_index + i] 
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    end for 

 

    for i = 0 to i = size_vault2 – 1 

 

        vault2[i] = list_of_elements[mid_index + 1 + i]; 

 

    end for 

 

    i, j ← 0, 0 

 

    k ← low_index 

 

    while i < size_vault1 and j < size_vault2 

 

        if vault1[i] > vault2[j] 

         

            list_of_elements[k] = vault2[j] 

 

            increment j, k 

         

        else 

 

            list_of_elements[k] = vault1[i]; 

             

            increment i, k 

 

        end if 

 

    end while  

  

    while j < size_vault2 

 

        list_of_elements[k] = vault2[j]; 

         

        increment j, k 

 

    end while  

 

    while i < size_vault1 

 

        list_of_elements[k] = vault1[i]; 

         

        increment i, k 

 

    end while  
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end 

 

function merge_sort(list_of_elements, low_index, high_index) 

 

    if low_index < high_index 

 

     mid_index ← low_index + (high_index – low_index) / 2 

 

     merge_sort(list_of_elements, low_index, mid_index) 

 

     merge_sort(list_of_elements, mid_index + 1, high_index) 

 

     merge (list_of_elements, low_index, mid_index, high_in-

dex) 

 

    end if    

 

end 

[11]

𝑇(𝑥) = 𝑔(𝑥) + ∑ 𝛼𝑖𝑇(𝛽𝑖𝑥 + ℎ𝑖(𝑥))

𝑘

𝑖=1

∀𝑥 ≥ 𝑥0

𝑇(𝑥) 𝜌

∑ 𝛼𝑖(𝛽𝑖)𝜌 = 1

𝑘

𝑖=1

𝜌

 

𝑇(𝑥) ∈ Θ (𝑥𝜌 (1 + ∫
𝑔(𝑢)

𝑢𝜌+1
𝑑𝑢

𝑥

1

)) 

 

𝑇(𝑛) = {
0 ∀𝑛 = 1

𝑇 ⌊
𝑛

2
⌋ + 𝑇 ⌈

𝑛

2
⌉ + 𝑛 − 1 ∀𝑛 > 0
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𝛩(𝑛 𝑙𝑜𝑔 𝑛)

function permutation_sort(list_of_elements) 

 

    current_list ← generate next_permutation(list_of_elements) 

 

    if current_list: monotonic 

 

     return current_list 

 

    else  

 

     return permutation_sort(current_list) 

 

    end if    

 

end 

 

𝜑 (∏(𝑛 − 𝑖)

𝑛−1

𝑖=0

)

𝜑( )
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𝐿(𝑛) =  〈𝛼𝑖〉

 𝛼𝑖 ≤

𝛼𝑗∀𝑗 > 𝑖

|𝐿𝑖| = 10 × |𝐿𝑖−1|

|𝐿𝑖| 𝑇𝐶𝑃𝑈 𝑇𝐺𝑃𝑈

𝑇𝐶𝑃𝑈 𝑇𝐺𝑃𝑈

 

𝐿(𝑛) =  〈𝛼𝑖〉

 𝛼𝑖 ≥ 𝛼𝑗∀𝑗 > 𝑖. 

|𝐿𝑖| = 10 × |𝐿𝑖−1|

|𝐿𝑖| 𝑇𝐶𝑃𝑈 𝑇𝐺𝑃𝑈
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𝑇𝐶𝑃𝑈 𝑇𝐺𝑃𝑈

 

𝑇𝐶𝑃𝑈 ≫ 𝑇𝐺𝑃𝑈∀|𝐿𝑖| ≥ 100

𝑇𝐶𝑃𝑈 ≤ 𝑇𝐺𝑃𝑈∀|𝐿𝑖| ≤ 100

 

 

 

 

 

 

https://colab.research.google.com/drive/1QRRjwJKW4MukaJ4RVml630whG9JbGu5H?usp=sharing
https://www.intel.com/content/www/us/en/products/sku/196597/intel-core-i71065g7-processor-8m-cache-up-to-3-90-ghz/specifications.html
https://www.nvidia.com/en-us/geforce/gaming-laptops/mx-330/
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