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We answer variants of the following two problems in networking, one on distributed scheduling in wireless 
networks and the other on content distribution in wireline networks. First, how good can random access 

protocols be without any message passing? We prove its optimality in long-term utility and trade off with short-term 
fairness. Second, what is the capacity of P2P streaming? We develop polynomial-time algorithms to compute the 
capacity region under various practical constraints. Interactions between distributed optimization, probability theory, 
and combinatorics are highlighted. The results were obtained in collaboration with Microsoft Research.
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