
CSC 340 MIDTERM STUDY GUIDE AND PRACTICE

PROBLEMS

DR. GODFREY MUGANDA

Time to start studying for the midterm! Make sure you have reviewed all previous
study guides and quizzes, and have understood everything we discussed in lecture.
Get together and form study guides and help each other!

Try your best to solve all these problems. You may get help from anybody, but
make sure you understand the solution and you are not just trying to memorize it!

Do not panic if you cannot solve them: but trying to solve them will help you
understand the solution when it is explained to you.

1. Practice Problems

1. Show that there exists a positive constant K such that

10n2 + 50n

n3 + 7n
≤ K

for all n ≥ 1.

2. Show that there exists a positive constant K such that

n3 + 700n

n2 + 100n
≥ K

for all n ≥ 1.

3. Do the following problems: Exercises 2.14, 3.5, 3.6, 3.9, 3.11.

4. For the graphs of Exercises 3.1, 3.2(a) and 3.2(b), perform (by hand) depth
first searches and list the vertices in the order encountered. Start at any vertex you
like.

5. Perform a topological sort of digraph in Exercise 3.3 (We will talk about topo-
logical sort on Thursday of week 4).

6. Do Exercise 3.16.

2. Concepts

Depth first search, breadth first search, directed acyclic graphs, topological sort
algorithms, Dijkstra’s shortest path algorithm.

Note that the key to understanding Dijkstra is to understand the role of the data
structures we called KNOWN, FRINGE, PRED, and DIST in the algorithm, and
the invariants we established in connection with these data structures.

What type of algorithmic problems are amenable to backtracking?
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Make sure you understand the backtracking framework based on the concept of
extending a partial solution by selecting from a list of available components at a
certain stage of the process.

What parameter does the extend method take?

What are the invariants involved in calling and returning from the extend method?

Know how to build backtracking solutions for graph problems such as hamiltonian
path, hamiltonian cycle, independent set, clique, graph coloring.


