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1)1) Prove or disprove: Every tree has at Prove or disprove: Every tree has at 
most one perfect matching.most one perfect matching.

2)2) Prove that every maximal matching in Prove that every maximal matching in 
a graph G has at least a graph G has at least αα’(G)/2 edges.’(G)/2 edges.

3)3) Let G be an X, Y-bigraph such that      Let G be an X, Y-bigraph such that      
|N(S)| > |S| whenever |N(S)| > |S| whenever ΦΦ ≠ S    X. Prove  ≠ S    X. Prove 
that every edge of G belongs to some that every edge of G belongs to some 
matching that saturates X.matching that saturates X.
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4)  Prove that every bipartite graph G has a 4)  Prove that every bipartite graph G has a 
matching of size at least e(G)/matching of size at least e(G)/ΔΔ(G).(G).

Use this to conclude that every Use this to conclude that every 
subgraph of Ksubgraph of Kn,nn,n with more than (k-1)n  with more than (k-1)n 

edges has a matching of size at least k.edges has a matching of size at least k.

5)  Let G be a nontrivial simple graph. 5)  Let G be a nontrivial simple graph. 
Prove that Prove that αα(G) ≤ n(G) – e(G)/(G) ≤ n(G) – e(G)/ΔΔ(G).(G).

Conclude that Conclude that αα(G) ≤ n(G)/2 when G (G) ≤ n(G)/2 when G 
also is regular.also is regular.



  

6) For k 6) For k ≥ 2, prove that Q≥ 2, prove that Qkk has at least has at least

            22k-2k-2 perfect matching. perfect matching.

7) Let 7) Let AA = (A = (A11, …, A, …, Amm) be a collection of ) be a collection of 

subsets of a set Y. A subsets of a set Y. A system of distinct system of distinct 
representativesrepresentatives (SDR) for  (SDR) for AA is a set of  is a set of 
distinct elements adistinct elements a11, …, a, …, amm in Y such  in Y such 

that athat aii∈∈AAii. Prove that . Prove that AA has an SDR if  has an SDR if 

and only if |Uand only if |Uii∈∈SS A Aii| ≥ |S| for every          | ≥ |S| for every          

S _ {1,2,…,m}.S _ {1,2,…,m}.
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