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𝑛





𝑛

 𝑓(𝑛)



 𝑓 𝑛 = 𝑛 log 𝑛 3 + 7 𝑛 log 𝑛
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𝑛 → ∞
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 𝑂(1)  

 𝑂(log 𝑛)

 𝑂 𝑛

 𝑂 𝑛2

 𝑂 𝑛𝑘 , 𝑘 > 0

 𝑂 𝑐𝑛
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𝑓 𝑂(𝑔)

𝑓

𝒄
𝒏𝟎 𝒇 𝒏 ≤ 𝒄 ⋅ 𝒈(𝒏) 𝒏 ≥ 𝒏𝟎
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𝒄 ⋅ 𝒈 𝒏  

𝒇(𝒏) 

𝒏𝟎 
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 1𝜇𝑠
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𝟏𝟎𝟔

𝐥𝐨𝐠 𝐧 1 𝜇𝑠 7 𝜇𝑠 13 𝜇𝑠 20 𝜇𝑠

𝐧 1 𝜇𝑠 100 𝜇𝑠 0.01 𝑠 1 𝑠 

𝐧𝟐 1 𝜇𝑠 0.01 𝑠 1.7 𝑚𝑖𝑛 11.5 𝑇𝑎𝑔𝑒

𝟐𝐧 1 𝜇𝑠 1014 ∼ ∞ ∼ ∞
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log 𝑛 𝑁  𝑁^10

𝑛 𝑁  10 𝑁

𝑛 log 𝑛 𝑁  10𝑁 → 10𝑁 𝑁 → ∞)

𝑛^2 𝑁  𝟏𝟎 𝑵 ∼ 𝟑. 𝟏𝟔 𝑵

𝑛^3 𝑁  𝟏𝟎
𝟏

𝟑𝑵 ∼ 𝟐. 𝟏𝟓 𝑵

2^𝑛 𝑁  𝑵 + 𝐥𝐨𝐠𝟐 𝟏𝟎 ∼ 𝑵 + 𝟑. 𝟑



   
𝑂 𝑓 = ℎ  ∃𝑐 > 0, ∃𝑛0 ∈ 𝑁: ∀𝑛 > 𝑛0: ℎ 𝑛 ≤ 𝑐𝑓 𝑛 }

 𝑔 = 𝑂 𝑓
g ∈ 𝑂 𝑓



Ω 𝑓 = ℎ ∃𝑐 > 0, für unendlich viele 𝑛: ℎ 𝑛 ≥ 𝑐𝑓 𝑛 }



Θ 𝑓 = Ω 𝑓 ∩ 𝑂(𝑓)
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 𝑛 = 2𝑑
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split 

split 

split 

merge 

merge 

merge 



  

𝑇 𝑛 = 𝑛 + 2 ⋅ 𝑇
𝑛

2
𝑛 > 1

𝑇 1 = 1

 

 
𝑇 2𝑑 = 2𝑑 + 2 ⋅ 𝑇(2𝑑−1)

= 2𝑑 + 2 ⋅ 2𝑑−1 + 2 𝑇 2𝑑−2

= 2𝑑 + 2 ⋅ 2𝑑−1 + 2 ⋅ (2𝑑−2 + 2 ⋅ 𝑇 2𝑑−3

= 20 ⋅ 2𝑑 + 21 ⋅ 2𝑑−1 + 22 ⋅ 2𝑑−2 + ⋯+ 2𝑑−1 ⋅ 2 +  2𝑑𝑇(1) 
= 2𝑑 ⋅ 𝑑 + 2𝑑 = 𝑛 log2 𝑛 + 𝑛 

= 𝑂(𝑛 log𝑛)
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𝑛 + 𝑛 log 𝑛



𝑛 log 𝑛

𝑇 𝑛 =  
𝑛 + 2 𝑇

𝑛

2
falls 𝑛 > 1

1 falls 𝑛 = 1



 𝑇 1 = 1 + 1 log 1 = 1

 𝑇 𝑛 = 𝑛 + 2 𝑇
𝑛

2

= 𝑛 + 2
𝑛

2
+

𝑛

2
log

𝑛

2
= 𝑛 + 𝑛 + 𝑛 log 𝑛 − 1 = 𝑛 + 𝑛 log 𝑛 
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