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Mathematical Foundations of Computer Science familiarizes a broad range of mathematical
objects like sets, functions, relations, graphs, that are omnipresent in computer science. This
course will discuss fundamental concepts and tools in discrete mathematics with emphasis
on their applications to computer science. Perhaps more importantly, the students will

reach a certain level of mathematical maturity - being able to understand formal
statements and their proofs; coming up with rigorous proofs themselves; and coming up
with interesting results. The main topics of this course are (1) sets, functions, relations, (2)
logic and propositions, (3) groups, rings and fields, (4) basic number theory and (5) graph
theory.

& Apply the operations of sets and use Venn diagrams to solve applied problems; solve
problems using the principle of inclusion-exclusion.

e Describe binary relations between two sets; determine if a binary relation is
reflexive, symmetric, or transitive or is an equivalence relation: combine relations
using set operations and composition.

e Describe N-ary relations between N sets and apply basic database operations such as
projections to N-ary relations.

e Determine the domain and range of a2 discrete or non-discrete function, graph
functions, identify one-to-one functions, perform the composition of functions, find
and/or graph the inverse of a function, and apply the properties of functions to
application problems. :

» Simplify and evaluate basic logic statements including compound statements,
implications, inverses, converses, and contrapositives using truth tables and the
properties of logic. '

s Express a logic sentence in terms of predicates, quantifiers, and logical connectives

o Apply rules of inference, tests for validity, and methods of proof including direct and
indirect proof forms, proof by contradiction, proof by cases, and mathematical




Student will be able to:
Describe the concepts of sets, relations and functions.
Write an argument using logical notation and determine if the argument is or is not

L
&
valid,
E ]
structures and properties.
@
practical examples.
&

induction and write proofs using symbolic logic and Boolean Algebra.

Demonstrate understanding of the idea of a group, a ring and an integral domain,
and be aware of examples of these structures in mathematics.

Appreciate and be able to prove the basic results of group theory and ring theory.
Understand and be able to apply the fundamental theorem of finite abelian groups.
Appreciate the significance of unique factorization in rings and integral domains.

Use elementary number theory including the divisibility propertias of numbers to
determine prime numbers and composites, the greatest common diviser, and the
feast common multiple; perform modulo arithmetic and computer arithmetic,
identify the base step and the recursive or inductive step in applied problems and
give a recursive and a non-recursive definition for an iterative algorithm.

Determine if a given graph is simple or a multigraph, directed or undirected, cyclic or
acyclic, and determine the connectivity of a graph.

Represent a graph using an adjacency list and an adjacency matrix and apply graph
theory to application problems such as computer networks.

Determine it a graph has an Euler or a Hamilton path or circuit.

o

Develop an abstract approach to reasoning about number systems, their arithmetic
Understand and relate basic properties of graphs and related discrete structures to

identify when and how to use the t-test, F-test and Chi-Square Test and Analysis of
variance — one way and two way classifications.
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No. A::::i:::ﬂ Week/Date Duration | Weightage(%)
1. | Cycle Test -1 6™ week 60 mins 20
2. | Cycle Test -2 12" week 60 mins 20
3. | Assignment 7and 10"week 7 days 10
4. | End Semester Exam - 180 mins 50

: Total 100

"REFERENCES:

1. Kenneth H. Rosen, “Discrete Mathematics and Its Applications”, 7th Edition,
McGraw-Hill, 2012.

2. Mahima Ranjan Adhikari and Avishek Adhikari, “Basic Modern Algebra with
Applications”, Springer, 2014.

3. Kolman, Busby and Ross, “Discrete Mathematical Structures”, 6th Edition, PHI, 2009.

1. The students through the class rep may give their feedback at any time to the course
co-ordinator which will be duly addressed.

2. The students may also give their feedback during Class Committee meeting.

3. ‘Course Outcome Survey’ form will be distributed on the last working day to all the
students and the feedback on various rubrics will be analyzed.

4. The COs will be computed after arriving at the final marks.




¢ Plagiarism
The students are expected to come out with their original code for problems given
assignments during the class work, and tests/examinations. If found to copy from
internet/other students, zero marks will be assigned. '

e Attendance
100% is a must. However, relaxation will be given for leave on emergency

requirements (medical, death, etc.) and representing institute events. Minimum 75%
is required.

e Academic Honesty
i.  Possession of any electronic device, if any, found during the test or exam, the
student will be debarred for 3 years from appearing for the exam and this will
be printed in the Grade statement/Transcript.
ii.  Tampering of MIS records, if any, found, then the results of the student will
be with held and the student will not be allowed to appear for the Placement
interviews conducted by the Office of Training & Placement, besides (i).

e The students can get their doubts clarified at any time with their faculty member with
prior appeointment.
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