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1. Did you watch the course about Graphs (part 7)? What topics did you watch?  

 

2. Answer the following questions: 

a) What will a splay tree look like if its entries are accessed in increasing order? 

b) Draw four different red-black trees that correspond to the same (2,4) tree. 

c) Draw an example of a red-black tree that is not an AVL tree. 

d) Sami claims that a (2,4) tree storing a set of entries will always have the same structure, 

regardless of the order in which the entries are inserted. Show that he is wrong. 

e) Tawfik claims that a subtree of a red-black tree is itself a red-black tree. Is he right? 

provide a justification for your answer or a counterexample if he is wrong. 

 

3. Splay Trees: 

a) Show the result of accessing the keys 7, 9, 1, 5 in that order in the splay tree in Figure 1. 

b) Show the result of deleting the element with key 6 from the resulting splay tree in (a) 

 

Figure 1: Splay Tree for Question 3 
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4. Consider the sequence of keys (5, 16, 22, 45, 2, 10, 18, 30, 50, 12, 1). Draw the result of inserting 
entries with these keys (in the given order) into 

a) An initially empty (2,4) tree. 

b) An initially empty red-black tree. 

c) Show the steps of deleting (1, 2, 5, 10 ,12) from the (2,4) tree. 
d) Show the steps of deleting (1, 50, 2, 10 ,18) from the red-black tree. 

 

 

5. Let  and  be (2,4) trees storing  and  entries, respectively, such that all the entries in  have 

keys less than the keys of all the entries in . Describe an -time algorithm  for 

joining  and  into a single tree that stores all the entries in  and . 

 

 

6. Answer the following questions: 

a) Draw a simple undirected graph G that has 12 vertices, 18 edges, and 3 connected components. 

b) If G is a simple undirected graph with 12 vertices and 3 connected components, what is the largest 

number of edges it might have? What is the minimum one too? 

 

 

7. A graph G is called Bipartite Graph if its vertices can be partitioned into two sets X and Y such that 

every edge in G has one end vertex in X and the other in Y.  

Nour claims that every path is a bipartite graph. Is she right? If so, show your reasoning. If not, show 

a counterexample. 

 

 

8. Mahmoud says: 

  

Is he right? If so, show your reasoning. If not, show a counterexample. 

 

 

Good Luck 


