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𝑻 𝒏 = 𝒂 ⋅ 𝑻
𝒏

𝒃
+ 𝜽(𝒏𝒌 ⋅ 𝒍𝒐𝒈𝒑(𝒏))

Step 2: Runtime is one of these cases:

1. if a > 𝑏𝑘 , then 𝑇 𝑛 = 𝜃(𝑛𝑙𝑜𝑔𝑏(𝑎))

2. if a = 𝑏𝑘 , and

a) if p > −1, then 𝑇 𝑛 = 𝜃(𝑛𝑙𝑜𝑔𝑏 𝑎 ⋅ 𝑙𝑜𝑔𝑝+1 𝑛 )

b) if p = −1, then 𝑇 𝑛 = 𝜃(𝑛𝑙𝑜𝑔𝑏 𝑎 ⋅ 𝑙𝑜𝑔 𝑙𝑜𝑔(𝑛) )

c) if p < −1, then 𝑇 𝑛 = 𝜃(𝑛𝑙𝑜𝑔𝑏 𝑎 )

3. if a < 𝑏𝑘 , and
a) if p >= 0, then 𝑇 𝑛 = 𝜃(𝑛𝑘 ⋅ 𝑙𝑜𝑔𝑝 𝑛 )

b) if p < 0, then 𝑇 𝑛 = 𝜃(𝑛𝑘)
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Step 1: Rewrite the recursive Function 𝑇(𝑛) into following mathematical form:

recursive call(s)
additional runtime in each call of 𝑇(𝑛),

(example: for-loop)
Tipp: determine 𝜽() directly and do 

Koeffizientenvergleich with the 
Formula above



Example 1:

• Step 1: 𝑇(𝑛) = 1⋅ 𝑇
𝑛

2
+ 𝜃(1) (𝜃(1) because f() is only called once per T(n) call) 

Koeffizientenvergleich: 𝑇(𝑛) = 1⋅ 𝑇
𝑛

2
+ 𝜃(n0 ⋅ log0(n)) a=1, b=2, k=0,p=0

• Step 2: 1 = 20 and 0 > −1, so we have Case 2a):

𝜃(𝑛𝑙𝑜𝑔2 1 ⋅ 𝑙𝑜𝑔0+1 𝑛 ) = 𝜃 𝑛0 ⋅ 𝑙𝑜𝑔1 𝑛 = 𝜃 𝑙𝑜𝑔 𝑛
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#pre: n is a positive integer

def T(n):

if n>=1:

f()

T(n//2)

𝑻 𝒏 = 𝒂 ⋅ 𝑻
𝒏

𝒃
+ 𝜽(𝒏𝒌 ⋅ 𝒍𝒐𝒈𝒑(𝒏))

1. if a > 𝑏𝑘, then 𝑇 𝑛 = 𝜃(𝑛𝑙𝑜𝑔𝑏(𝑎))

2. if a = 𝑏𝑘, and

a) if p > −1, then 𝑇 𝑛 = 𝜃(𝑛𝑙𝑜𝑔𝑏 𝑎 ⋅ 𝑙𝑜𝑔𝑝+1 𝑛 )

b) if p = −1, then 𝑇 𝑛 = 𝜃(𝑛𝑙𝑜𝑔𝑏 𝑎 ⋅ 𝑙𝑜𝑔 𝑙𝑜𝑔(𝑛) )

c) if p < −1, then 𝑇 𝑛 = 𝜃(𝑛𝑙𝑜𝑔𝑏 𝑎 )

3. if a < 𝑏𝑘, and

a) if p >= 0, then 𝑇 𝑛 = 𝜃(𝑛𝑘 ⋅ 𝑙𝑜𝑔𝑝 𝑛 )

b) if p < 0, then 𝑇 𝑛 = 𝜃(𝑛𝑘)

How often is f() called given n?



Example 2:

• Step 1: 𝑇(𝑛) = 1⋅ 𝑇
𝑛

2
+ 𝜃(𝑛) (𝜃(𝑛) because f() is called 𝑛 times per T(n) call) 

Koeffizientenvergleich: 𝑇(𝑛) = 1⋅ 𝑇
𝑛

2
+ 𝜃(n1 ⋅ log0(n)) a=1, b=2, k=1,p=0

• Step 2: 1 < 21 and 0 = 0, so we have Case 3a):

𝜃(𝑛1 ⋅ 𝑙𝑜𝑔0 𝑛 ) = 𝜃 𝑛
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#pre: n is a positive integer

def T(n):

if n>=1:

for i in range(n):

f()

T(n//2)

How often is f() called given n?

𝑻 𝒏 = 𝒂 ⋅ 𝑻
𝒏

𝒃
+ 𝜽(𝒏𝒌 ⋅ 𝒍𝒐𝒈𝒑(𝒏))

1. if a > 𝑏𝑘, then 𝑇 𝑛 = 𝜃(𝑛𝑙𝑜𝑔𝑏(𝑎))

2. if a = 𝑏𝑘, and

a) if p > −1, then 𝑇 𝑛 = 𝜃(𝑛𝑙𝑜𝑔𝑏 𝑎 ⋅ 𝑙𝑜𝑔𝑝+1 𝑛 )

b) if p = −1, then 𝑇 𝑛 = 𝜃(𝑛𝑙𝑜𝑔𝑏 𝑎 ⋅ 𝑙𝑜𝑔 𝑙𝑜𝑔(𝑛) )

c) if p < −1, then 𝑇 𝑛 = 𝜃(𝑛𝑙𝑜𝑔𝑏 𝑎 )

3. if a < 𝑏𝑘, and

a) if p >= 0, then 𝑇 𝑛 = 𝜃(𝑛𝑘 ⋅ 𝑙𝑜𝑔𝑝 𝑛 )

b) if p < 0, then 𝑇 𝑛 = 𝜃(𝑛𝑘)



Example 3:

• Step 1: 𝑇(𝑛) = 2⋅ 𝑇
𝑛

2
+ 𝜃(𝑛) (𝜃(𝑛) because f() is called 𝑛 times per T(n) call) 

Koeffizientenvergleich: 𝑇(𝑛) = 2⋅ 𝑇
𝑛

2
+ 𝜃(n1 ⋅ log0(n)) a=2, b=2, k=1,p=0

• Step 2: 2 = 21 and 0 > −1, so we have Case 2a):

𝜃(𝑛𝑙𝑜𝑔2 2 ⋅ 𝑙𝑜𝑔0+1 𝑛 ) = 𝜃 𝑛1 ⋅ 𝑙𝑜𝑔1 𝑛 = 𝜃 𝑛 ⋅ 𝑙𝑜𝑔 𝑛
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#pre: n is a positive integer

def T(n):

if n>=1:

for i in range(n):

f()

T(n//2)

T(n//2)

How often is f() called given n?

𝑻 𝒏 = 𝒂 ⋅ 𝑻
𝒏

𝒃
+ 𝜽(𝒏𝒌 ⋅ 𝒍𝒐𝒈𝒑(𝒏))

1. if a > 𝑏𝑘, then 𝑇 𝑛 = 𝜃(𝑛𝑙𝑜𝑔𝑏(𝑎))

2. if a = 𝑏𝑘, and

a) if p > −1, then 𝑇 𝑛 = 𝜃(𝑛𝑙𝑜𝑔𝑏 𝑎 ⋅ 𝑙𝑜𝑔𝑝+1 𝑛 )

b) if p = −1, then 𝑇 𝑛 = 𝜃(𝑛𝑙𝑜𝑔𝑏 𝑎 ⋅ 𝑙𝑜𝑔 𝑙𝑜𝑔(𝑛) )

c) if p < −1, then 𝑇 𝑛 = 𝜃(𝑛𝑙𝑜𝑔𝑏 𝑎 )

3. if a < 𝑏𝑘, and

a) if p >= 0, then 𝑇 𝑛 = 𝜃(𝑛𝑘 ⋅ 𝑙𝑜𝑔𝑝 𝑛 )

b) if p < 0, then 𝑇 𝑛 = 𝜃(𝑛𝑘)
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