
A&D

Nil Ozer

Exercise Session 9



A&D Overview



Outline
• Quiz 

• Exercise Sheets 

• Questions from you 

• Graph Definitions - Exam Question 

• Graph Searchs - DFS 

• Topological Sorting 

• DP Mini Exam - Proof at the end 



Quiz



Exercise Sheets



Exercise Sheet 6

• 6.1 :  

• Watch out for the comments ! 

• Tree proof structure improved :) 👏  

• 6.3 :  

• Indexes ☠ 

• DP structure !! 

• 6.4 : 👏

Bonus Feedback



Peergrading

• Exercise Sheet 8 peergrading  

• 8.1 this week  

• Emails will be sent



Questions from you
• Asymptotic Bound Consistency in Algorithm Runtime Questions 

• We specify explicitly what you need to prove  

• Often we say that you should create an algorithm with runtime at most 
O(x) and then you need to justify why your algorithm is in 0(x)  

• If we don't specify, head-ta says that you should give a Theta bound or at 
least an O bound that is as tight as possible. 

• Is a tree a directed or undirected graph ?  

• “tree” 

• “directed tree” 



Questions from you

• For A&D we don’t consider multigraphs  
• unless explicitly specified otherwise. 

• Simple Graph : no self loops or multiple edges between same vertices 

• Multigraphs : self loops or multiple edges are allowed

Valid Counterexamples for A&D !!



Graph Definitions



Graph
Definitions



Graph
Exam Question



Graph Definitions
Exam Tipps

• T/F or a proof !  

• Know all of the definitions  

• Don’t mix up similar ones, realise connections! 

• walk , closed walk , eulerian 

• path , cycle, hamiltonian 

• Gain an intuition 
• Don’t rush ! Don’t gamble !!!   

• Do this by actually coming up with short proofs !  

• Practice, practice, practice! 



Graph Searchs
DFS



Graph Searchs
DFS - with pre and post order



Graph Searchs
DFS - with pre and post order

Runtime : O (|V| + |E|) 



Let’s take a break
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Graph Searchs
DFS - Exercise Sheet Question 



Graph Searchs
DFS - Lemmas, Facts

Reversed post-order is the topological ordering !!!

∃ a back edge ⟺ ∃ a directed closed walk

For all edges (u,v) in E except back edges : post(u) > post(v)



Topological Sorting
Reversed post-order
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Topological Sorting
Lemmas, Facts

Topological Sorting doesn’t have to be unique, there can be multiple valid 
orders depending on the graph's structure.

∃ a topological sorting
G is a DAG 

(Directed Acyclic Graph)
⟺



DFS , Topological Sorting
Exam Questions 

HS23 , HS22



Topological Sorting
Exam Question



Next Week…

BFS  

DFS + BFS Code Example !! 



DP Mini Exam - Proof



Questions

Nil Ozer

Feedbacks , Recommendations


