CSE 5211/ 4081 Analysis of Algorithms
Fall 2013

Final
(Five  Questions, answer double sided if possible)    Points 50

Time 100 min
Q1. Write a dynamic programming algorithm for computing C(p, q) from the following formula, where p and q are two integers, and M and  Q are two input vectors of integers, each of length p respectively.  [Note: Be careful in setting up the initialization part!]
Analyze the space & time complexities of your algorithm. 
C(i, j) = 0, for all i(0 or j(0

C(i, j) = max{ C(i-1, j- Mi) + Qi, C(i-1, j)+2}, for all 1 ( i (p, and  1 ( j ( q









Show the table for computing C(3, 4), given M=(5, 3, 7) and Q=(3, 30, 14).

01-Knapsack problem, but

Run initialization from  j= -max(M) through 0, and first if block <=Mi in the algorithm is not present here. C(3,4)=35.
Q2 Find the strongly connected components in the directed graph E={(a, b), (b, c), (e, b), (d, b), (c, d), (c, e) }. Direction of each arc is as per the orderings, e.g., node a to node b is written as (a, b). Show the steps of your computation. 
{a} {b,c,d,e}. 

Many people made mistake on second DFS, some did not know how to run DFS.
Q3.  Transform the following SAT problem to a 3SAT problem instance, using the polynomial transformation algorithm. What is the number of steps in running the algorithm?





V={a, b, c, d, e, f}; C={(a, ~b, c), (~d), (~c, ~f), (a, b, d, ~e, f)}

5-clause => 3-clause: (a,b, z4), (~z4, d, z5), (~z5, ~e, f), other conversions most people got correct.

Counting steps: 6 old variables +5 new variables + 10 new clauses = 21
Q4. Answer true/false for the following sentences. Explain your answer briefly.


i) Sets of NP-class problems and NP-complete problems have null intersection.  
False, NP-complete within NP
ii) The set of P-class problems is a subset of the NP-complete problems. 
False, no common element at all.
iii) In order to prove a problem X to be NP-hard one needs to develop a polynomial transformation from a known NP-hard problem Y to X. 
True, proves that if X has poly algorithm, then so will Y, and hence NP will be=P.
iv) 3-SAT is a P-class problem. 
False, 3Sat is Np-complete.
v) Answer this: A problem X  has a polynomial transform to a P-class problem Y. Where does X belong: NP-class, P-class, NP-complete class, and/or NP-hard class? 
Y has ply-algorithm, so, the transform allows X to be solved in poly-time. X is in P class, hence, also in NP-class.
Q5 (Undergrad Project) Write a pseudo-code/algorithm for GPU-based parallelization of  the 0-1 Knapsack Dynamic programming algorithm. [Note: computation here needs only two rows in the memory,  like that in the Pascal Triangle computation.]
Use only previous and current rows, within each thread, and switch between them, as in Pascal triangle computing.
Main passes the problem instance to kernel.
Q5 (Graduate Project) Matrix multiplication is performed by the formula:
Rij = Σk Aik Bkj . Write a pseudo-code/algorithm for parallelizing this using GPU.

Each thread for each entry of R.

Kernel may have a loop on summing.

Main must set up threads properly so that kernel can pick up appropriate row of A and column of B for doing its job. Most people did not know how to do this.
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