Note: These notes have been scribed by a student; I haven’t edited or expanded them in any great detail. If you have doubts about any of the exam problems, please do let me know.

CS599 Homework

1. Prove that any greedy protocol is stable on all DAGs.

2. Model a 4-way stop sign as a directed graph, construct a small network of stop sign that would be unstable. 

3. (1) Either implement the algorithm for stable marriage. Use it to simulate FIFO and report the average IQ and OQ size under 99% uniform arrival rate.

(2) Or consider the preference lists that do not have cycles, and argue that you need at most N steps for finding a stable marriage.  

4. Write a polynomial sized LP for the maximum concurrent multicommodity flow problem. 

5. Assume M machines, N jobs arrive online, Job i specifies a set of machines Si, Job i can be executed on any of the machine in Si. 

(1) Congestion minimization: Design a O(logM)-competitive algorithm for minimizing the maximum load on a machine and prove the bound. 

(2) Admission control and throughput maximization: Assume machine j has capacity Cj, Design a simple 2-competitive algorithm and prove the bound. 

6. Assume that all Pi* are given, solve for (*(using similar way to solve Pi*). Assume the constraint Ax(C, x(0. Given a polynomial time algorithm to find a feasible solution x such that ((x)= (*.

HINT: write down a big LP and use seperation oracles.

Final Exam (Due 5/3/2002): 

1. Max-Min Fairness: 

Given a network G=(V,E), edge e has capacity Ce, source-destination pairs (s1,t1)…(sk,tk). The following assumptions are given: 

  ( Each source-destination pair is a selfish agent (wants to maximize the bandwidth). 

  ( Routes are fixed in advance. 

Game:    

(1) Each source-destination (si,ti) pair declares a bandwidth demand Xi;


(2) Each link or edge looks at all the declared demand for source-destination pairs that use e and allocates its capacity among different source-destination pairs.

(3) Each source-destination pair gets the minimum of the bandwidth allocated to this pair along its route. 

Design a mechanism for step (2) such that the users have a Nash equilibrium, and the users get the max-min fair bandwidths at the Nash equilibrium.

2. P2P system

  Suppose each node chooses log n shortcuts as opposed to just one, (from the same distribution as in class), and follows the same routing algorithm as in class. 

(1) Analyze the expected number of steps to reach node j from node i. 

(2) Point out the similarities and differences between this approach and Chord. 


3. Read and summarize the following paper by Uriel Feige:

Nonmonotonic Phenomena in Packet Routing. STOC 1999: 583-591
