
 

[Hint: Suppose A has a majority element x. How many copies of x need to be in A1 or A2? What does this 

say about the majority of A1 and A2?] 

 

 

 

 

 



 

 

 

5) Given a directed graph G=(V,E), a subset E’ of edges is called a feedback arc set if  the removal of 

edges E’ makes G acyclic. 

The Feedback Arc Set Problem is the following: Given a directed graph G and a number b, decide if there 

is feedback arc set of size at most b.  

Show that this problem is in NP. 

 

6) (p 497 Kleinberg-Tardos book) Consider the decision version of the Traveling Salesman Problem 

(TSP): You are given the complete undirected graph where each edge e has length ℓ𝑒, and a distance 

target D, and you need to decide whether you can visit all nodes in the graph and come back to the 

starting point traversing length at most length D.  

a) Show that TSP is in NP 

b) Show a polynomial-time reduction of the Hamiltonian Cycle Problem (HAM) (is there a cycle visiting 

all nodes without traversing a node twice, except the first node) to the Traveling Salesman Problem 

(that is, if have polynomial-time algorithm for solving TPS can solve HAM in polynomial-time). 

c) It is known that HAM is NP-complete. Does part (b) imply that TSP is NP-complete? 

 

Livro Kleinberg-Tardos, Capitulo 8: Exercicios 3 [dica: problema Set Cover é NP-completo]  

[O Capitulo 8 do livro tem dezenas de exemplos provando problemas em NP, NP-completo, vale a pena 

dar uma olhada] 


