
CSCE 4110 — Algorithms SP2012(Tu Th 11-12:20PM)

Textbook

Required Book: Introduction to Algorithms, by Thomas H. Cormen, Charles E.
Leiserson, Ronald L. Rivest and Clifford Stein (MIT Press, Third edition). Some
supplementary materials will also be provided by the instructor as needed.

Instructor

Dr. Farhad Shahrokhi, Professor, F276 Discovery Park, UNT, farhad@cs.unt.edu,
Office hours TBA.

Course Content

This is a first undergraduate course in the design and analysis of algorithms.
The course will focus on the design strategies, mathematical analysis of the al-
gorithms, and on the correctness proofs.

The following topics are to be covered. Slight deviations are allowed.

• (A) Divide-and-Conquer: including recurrence relations, sorting, searching,
matrix multiplication

• (B) Greedy: including scheduling, minimum spanning tree, shortest paths,
fractional knapsack

• (C) Dynamic programming: including all pairs shortest paths, matrix chain,
longest common substring

• (D) Exposure to approximation algorithms for NP-hard problems: includ-
ing approximation algorithms for TSP and vertex cover

Learning Objectives

1. The ability to design an algorithm for a real-life problem and to assess
and/or to verify its theoretical efficiency and its correctness, using the math-
ematical tools.

2. The ability to assess and to measure the efficiency of a given algorithm, in
practice, through different possible implementations, and by testing it on
suitable date sets.

1



3. The ability to communicate clearly and precisely about the theoretical anal-
ysis of an algorithm, and its efficiency in practice (both written and oral
communication).

Prerequisites

Prerequisites are CSCE 3110 and Math 2770 (or their equivalent).

Students are expected to be familiar with the following topics:

• Time and space analysis; asymptotic notation

• Basic sorting algorithms: insertion, merge and heap sort

• Data structures including trees, heaps, BSTs, union/find data, and graphs

• Exposure to Recurrence Relations and Proof techniques

• Graphs: BFS, DFS, MST (Prim’s and Kruskal’s algorithms)

• Mathematical structures: Sets, relations

• Important mathematical manipulations/concepts including: Sums, combi-
natorics, induction

Important Course Information and Policies

•There will be about seven assignments focusing on mathematical aspects of the course.
To integrate theory and practice and to emphasize the technical communication skills, one
programming project that requires writing a report be assigned the students.
•There will be two exams, including the final exam. Each exam worths %30. (For the date of
the final exam, please see the schedule.) Homeworks and programming project worth %40.
•Late homework would not be accepted. Class attendance is important and lectures and
class discussions will help students to perform well in the exams.
•Students who miss two or more classes, without obtaining permissions, or providing reason-
able justifications may be dropped from the course, in accordance with UNT policies. If a
student misses a class, he/she is responsible to recover the missing material. Missing lectures
will not be repeated. No make up tests will be given, unless a strong reason is provided.
Cheating, including copying from Internet sources, would not be tolerated.

•Usage of cell phones, earphones, and other electronic devices, including laptops and class-
room computers are not allowed in this class. Any student who will use an unauthorized
device will loose 1 point (out of 100) and may be asked leave the classroom. Students with
special needs can contact the instructor and request a permission for the usage of laptops or
other related educational devices.
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Disabilities Accommodation

The University of North Texas complies with Section 504 of the 1973 Rehabilitation Act and
with the Americans with Disabilities Act of 1990. The University of North Texas provides
academic adjustments and auxiliary aids to individuals with disabilities, as defined under
the law. Among other things, this legislation requires that all students with disabilities
be guaranteed a learning environment that provides for reasonable accommodation of their
disabilities. If you believe you have a disability requiring accommodation, please see the
instructor and/or contact the Office of Disability Accommodation at 940-565-4323 during
the first week of class.

Acceptable Student Behavior

Student behavior that interferes with an instructor’s ability to conduct a class or other
students opportunity to learn is unacceptable and disruptive and will not be tolerated in any
instructional forum at UNT. Students engaging in unacceptable behavior will be directed to
leave the classroom and the instructor may refer the student to the Center for Student Rights
and Responsibilities to consider whether the student’s conduct violated the Code of Student
Conduct. The university’s expectations for student conduct apply to all instructional forums,
including university and electronic classroom, labs, discussion groups, field trips, etc. The
Code of Student Conduct can be found at www.unt.edu/csrr
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Tentative schedule and description of the subject matter for each class meeting

Meeting Topic

1 introduction
2 A
3 A
4 A
5 A
6 A
7 A
8 A
9 B
10 B
11 B
12 B
13 B
14 Exam 1
15 B
16 B
17 C
18 C
19 C
20 C
21 C
22 C
23 C
24 C
25 C
26 D
27 D
28 D
29 Review
30 Review

Note that mathematical analysis of algorithms and time complexity will be stressed in
almost all lectures.
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