
CSC 340 WEEK 8 MIDTERM STUDY GUIDE

DR. GODFREY MUGANDA

Week 8 midterm will cover Dijkstra’s algorithm, backtracking, and dynamic pro-
gramming.

The best way to understand Dikjstra’s algorithm is to study the lecture material, the
presentation in the book, and make sure you have done the Dijkstra implementation
project.

Best way to understand backtracking is to understand the lecture material, all the
examples we did in class, and make sure you have done the backtracking implemen-
tation projects.

You should know how to find a single solution, all solutions, an optimal solution,
and all optimal solutions using backtracking.

To understand dynamic programming, use the text, lecture material, all examples
we do in class, and practice with problems 6.2, 6.3, 6.6, 6.7, 6.10 and 6.25.

None of the problems are difficult once you figure out how to set up the recurrence
relation, so do not get discouraged if you do not see how to do them right away.
Make sure you know how to solve all of them before the week 8 midterm.

1. Addendum

1. I have been asked by a number of students on how to check if a set of vertices p
is a vertex cover, given that the graph is given by an adjacency list.

let A[1..n] be the adjacency list, where A[v] is the list of endpoints of all edges that
come out of v.

Here is how to check whether p is a vertex cover.

for each vertex v in the graph do
if (v is in p)

// all edges that come out of v are covered
continue;

end if
// check that edges that come out of v have their end vertices in p
for each vertex w in A[v] do

if w not in p
return false; // p is not a vertex cover

end if
end for

end for
return true // p is a vertex cover

2. Use the All pairs shortest paths algorithms to compute the sequence of distance
matrices D1, D2, D3, D4 together with the sequence of mid “hop” matrices given
the that the adjacency matrix is
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D0 =


0 2 4 3
3 0 ∞ 3
5 ∞ 0 3
∞ 1 4 0


3. Use the dynamic programming algorithm studied in class to determine the
optimal order, and its cost, for evaluating the matrix product A1×A2×A3×A4×A5.
The dimensions of the matrix Ai are di−1 × di for i = 1, 2, 3, 4, 5 where d0 = 10,
d1 = 4, d2 = 5, d3 = 20, d4 = 2 and d5 = 50.

Use the algorithm to fill in the cost matrix as well as the matrix for the split points,
and then use this information to write the optimal parenthesization of the matrix
sequence.


