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Quiz



Why do the bases of log don’t matter for the asymptotic growth? 

• The general idea is that different bases for the logarithm change the function 
only by a constant 

• The log_a(n) and log_b(n) are within constant factors of each other 

• So they don’t change the asymptotic behavior 

• If they’re not used as an exponent or so (But there ^3 and ^4 are also 
different) 

• Why exactly ?  

• Changing the base 



Exercise Sheet 2
Bonus Feedback

• Follow the task description.  

• If it says use theorem 1, use theorem 1!  

• Pay attention to the little notes.  

• Exam grading won’t be like this 

• Keep up the good work ! 



Exercise Sheet 3
Non Bonus

• First experience with algorithm construction (no points) 

• Pseudocode  

• Correctness 

• Runtime  

• Making it “besser” 

• Next time , you’re graded ! (Exercise Sheet 4)  

• Hope you solved it ! If not, you can still send it via email for this week !  

• Look at the notes ! Ask questions ! 



Searchs/Sorts I



Searchs



Searchs
Is your array sorted/unsorted ? 

Unsorted Sorted

Linear Search Binary Search



Linear Search
Input :  unsorted array , searched value

Output : the index of the search value (-1 if not found)

Runtime : O(n)

Pseudocode : 

Code Example

Illustration

? ? ?? ? ? ✅



Binary Search
Input :  sorted array , searched value

Output : the index of the search value (-1 if not found)

Runtime : O(logn)

Pseudocode : 

Code Example

Illustration



Binary Search
Illustration 

What’s left to search

What’s left to search

Found ! 



Sorts I 



Bubble Sort
Input : unsorted array Output : sorted array

Runtime: 

Code Example

Illustration

O(n2)

Output : sorted array

Runtime: 

Pseudocode : 

Code Example

Illustration

O(n2) #Comparisons:  

#Swaps:

O(n2)

O(n2)

Idea : bubbles going up to the surface



Bubble Sort
Illustration

Sorted part 



Selection Sort
Input : unsorted array Output : sorted array

Runtime: 

Pseudocode : 

Code Example

Illustration

O(n2) #Comparisons:  

#Swaps

#Comparisons:  

#Swaps:

O(n2)

O(n)

Idea : select the largest, put to the pos



Selection Sort
Illustration

Sorted part

Largest element

Iterations



Insertion Sort
Input : unsorted array Output : sorted array

Runtime: 

Pseudocode : 

Code Example

Illustration

O(n2) #Comparisons:  

#Swaps

#Comparisons:  

#Swaps:

O(nlogn)

O(n2)

Idea : insert curr to the correct position , 
“verschiebe”, shift rest



Insertion Sort
Input : unsorted array Output : sorted array

Runtime: 

Pseudocode : 

Code Example

Illustration

O(n2) #Comparisons:  

#Swaps

#Comparisons:  

#Swaps:

O(nlogn)

O(n2)

Idea : insert curr to the correct position , 
“verschiebe”, shift rest

K can be found with binary search 



Insertion Sort
Illustration

Sorted part 

Correct pos



Merge Sort
Input : unsorted array Output : sorted array

Runtime: 

Pseudocode : 

Code Example

Illustration

O(nlogn) #Comparisons:  

#Swaps

#Comparisons:  

#Swaps:

O(nlogn)

O(nlogn)

Idea : Divide and Conquer



Merge Sort
Illustration



Costs Overview



Let’s take a break



Searchs/Sorts 1 
Exam Question (FS20)



Searchs/Sorts 1 
Exam Question (FS23) 



Searchs/Sorts 1 
Exam Question (HS20) 



Searchs/Sorts 1 
Exam Tipps

• Whenever you have to learn a new algorithm :  

• Know the pseudocode 

• Be able to do an example by hand 

• Know the runtime ! (Here also #comparisons, #swaps)  

• (Know how to implement it) 

• Types of questions in the exam  

• T/F (Sorting algorithms quiz) (most recent exams, until FS21) 

• #comparisons, #swaps  

• Counting swaps for a particular example (HS20) 

• Invariant proving (FS21 , HS20)



Formal proof of correctness
Bubble Sort



Exercise Sheet 4
Algorithm Construction expectations

• Proper Pseudocode 

• Correctness proof easier with comments 

• Runtime



Next week … 

Prize ? 



Questions

Nil Ozer

Feedbacks , Recommendations


