
Algorithms and Data Structures
Exercise Session 3

https://n.ethz.ch/~ahmala/and



Moodle Quiz Week 4

● 5 minutes
● 5 problems
● Watch out for

○ .
○ .



Maximum Subarray Problem

● contiguous subset of an array
● Array: [-2, 1, -3, 4, -1, 2, 1, -5, 4]



Password



Password

complexity3



Maximum Subarray Problem

● contiguous subset of an array
● Array: [-2, 1, -3, 4, -1, 2, 1, -5, 4]
● Output: 6 (subarray [4, -1, 2, 1])



Naive Method



Naive Method

● Idea: Check all possible subarrays
● Algorithm

○ Generate all subarrays
○ Calculate sum for each
○ Keep track of maximum sum



Divide and Conquer



Divide and Conquer

● Idea: Recursively divide the array and combine solutions
● Algorithm:

○ Divide array into two halves
○ Recursively find maximum subarray in left and right halves
○ Find maximum subarray crossing the midpoint

■ Find maximum suffix sum of left half
■ Find maximum prefix sum of right half

○ Return the maximum of the three



Master Theorem



Linear Solution



Linear Solution

● Algorithm:
○ Initialize variables for current sum and maximum sum
○ Iterate through the array once
○ At each step, decide whether to start a new subarray or extend the existing one
○ Update maximum sum if current sum is larger



Can we do better than O(n)?



Source

https://cadmo.ethz.ch/education/lectures/HS16/DA/skript/skript.pdf#page=21



Common Mistake



Last Week’s Exercise Sheet



Forward & Backward Proofs



Omega Notation



Theta Notation



Code Expert

First programming task on Friday

40% of the exam



Peer Grading

Task 2.3


