
Algorithms and Data Structures (WS15/16)
Example Solutions for Unit 4

Problem 1

skipped

Problem 2

In class we always chose b to be a constant. Now we will vary b depending on n and show that
this would improve the running time.

We show the statement using induction.

Base Case k = 2

The statement becomes T (2(
2
2)) ≤ C · 2 · 2(

3
2), which is obviously true if we pick C ≥ T (2)

16

Induction Step

Assume the statement is true for all m < k, and we prove it for k.

Let n = 2(
k
2) and b = 2k−1. Then we compute n

b to be 2(
k
2)−k+1 = 2(

k−1
2 )

Now we use the following equation we have proven in class:

T (n) ≤ α · b · n+ (2b− 1)T (
n

b
)

Plugging in the values we have chosen for n and b gives us:

T (2(
k
2)) ≤ α · 2k−1 · 2(

k
2) + (2k − 1)T (2(

k−1
2 ))

Here we use the induction hypothesis for T (2(
k−1
2 )) and get:

T (2(
k
2)) ≤ α · 2k−1 · 2(

k
2) + (2k − 1)(C · (k − 1) · 2(

k
2)) =

= α · 2k−1 · 2(
k
2) + C · 2(

k
2) · (2k · k − 2k − k + 1)

= α · 2k−1 · 2(
k
2) + C · k · 2(

k+1
2 ) + C · 2(

k
2) · (−2k − k + 1)

In the last step we used that 2(
k
2) · 2k = 2(

k+1
2 ), the rest was just rearranging the terms.

Therefore in order to prove the statement we need to establish the following:

α · 2k−1 · 2(
k
2) ≤ C · 2(

k
2) · (2k + k − 1)
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We put this in the following form:

α

2
· 2(

k
2)+k ≤ C · 2(

k
2)+k + C · (k − 1)2(

k
2)

It is clear this equation holds for C ≥ α
2 .

Therefore our statement is true for any C ≥ max (α2 ,
T (2)
16 )
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