
How to solve problems 



Right Strategy 

For any graph with property X, show Y… 
 
(need to think what property X tell us,  
What do I need for property Y 
then combine with known facts …) 
 
E.g. Triangle free graph has independent set of size  𝑐 𝑛1/2 
No Planar separator 
No random graph 

 
 
 



Let G be bipartite graph,  
If G satisfies condition X, then it  has perfect 
matching 
 
? 



G is a planar graph, show that … 
 
What facts can we use? 
 
 



Show that there is a triangle free graph 
such that there is no independent set of size >= 
10 n^2/3 
 
?? 



Show property X holds if and only if property Y 
holds. 
 
A generic way? 
 
Hall’s theorem 
Graph orientation 
Disjoint paths/ min cut 



Some problems 

 



Let G be a graph with maximum degree d, 
Show that there is  a subset S of vertices, such 
that  

1) |S| ≥ 𝑛
𝑑2+1

 

2) Every two vertices in S at distance > 2. 



Show that random graph G(n,p) is connected 
with high probability if p >=  2 log n / n  
 
 
Show that there is a high chance that G(n,p) is 
disconnected for  p <=  log n / (2 n) 
 



In the class we saw that any connected graph 
has at most n(n-1)/2 min-cuts. 
Show that there is a graph with these many cuts. 
 
 
How  could you proceed? 



Given a planar graph, remove the least number 
of edges to make it bipartite 



Given an undirected graph G, show that its 
edges can be oriented such that the indegree 
and outdegree at any vertex differ by at most 1. 



Given a random graph G(n,1/2)  
design an algorithm to find a maximum 
independent set, with expected running time 
𝑛𝑂 log 𝑛  
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