Projects for the course of Advanced Algorithm Design
For all the projects, the students are required to give a 25 – 30 minutes presentation.
Time schedule for presentation:

To be announced

1.  Heap sorting (Chapter 6) and external sorting (see below)
(a)
Implementation of the algorithms in C++.

(b)
Experiment
(c)
Report: algorithm description, time analysis, implementation details, C++-code, test results.
2.  Maximum flow (Chapter 26)
(a)
Implementation of the algorithm in C++.

(b)
Experiment

(d)
Report: algorithm description, time analysis, implementation details, C++-code, test results.

3. Red-black trees (Chapter 13)
(a) Implementation of the algorithm in C++.

(b) Experiment 
(c) Report: algorithm description, time analysis, implementation details, C++-code, test results.

4. Finding strongly-connected components in a directed graph (Chapter 25, Section 5)
(a) Implementation of the algorithm in C++.

(b)
Experiment 

(c) Report: algorithm description, time analysis, implementation details, C++-code, test results.

5. Reachability queries

(a) Implementation of the algorithm described in the following paper in C++.

Chen, Yangjun: Graph Decomposition and Recursive Closures, in Proc. CaiSE’03 Forum at 15th Conf. on Advanced Information Systems Engineering, Klagenfurt/Velden, Austria: Springer Verlag, June, 2003, pp. 5-8.

(b) Experimet

(c) Report: algorithm description, implementation details, C++-code, test results.
External sorting method: (*for topic 1)

Several parameters:



nR - number of initial runs



b - number of file blocks



nB - available buffer space


nR = (b/ nB(
Example: nB = 5 blocks, b = 80 blocks,


nR = 16 initial runs 

set
i ( 1;


j ( b;
/*size of the file in blocks*/


k ( nB;
/*size of buffer in blocks*/


m ( (j/k(;
 /*number of runs*/


/*sort phase*/


while (i ( m) do


{read next k blocks of the file into the buffer or if there are less than k



blocks remaining then read in the remaining blocks;




sort the records in the buffer and write as a temporary subfile;




i (  i +1;



}

/*merge phase: merge subfiles until only 1 remains*/


set
i (  1;



p (  (logk-1 m(;
/*p is the number of passes for the merging phase*/



j (  m;

/*number of runs*/


while (i ( p) do



{n ( 1; 


q (  (j /k-1(;
 /*q is the number of subfiles to write in this pass*/ 


while (n ( q) do


{read next k-1 subfiles or remaining subfiles (from previous pass) one



block at a time;


merge and write as new subfile;


n (  n+1;


} 




j (  q; i ( i + 1;

}





























































































