
 
 
 
 
 

 
 
 
 
 

kNdhd;kzpak; Re;judhu; gy;fiyf;fofk;;     

MANONMANIAM SUNDARANAR UNIVERSITY 

TIRUNELVELI – 627 012 

njhiyepiy njhlu; fy;tp ,af;ffk; 

DIRECTORATE OF DISTANCE AND 

CONTINUING EDUCATION 

 

B.Sc., MATHEMATICS 

III YEAR 

DISCRETE MATHEMATICS 

Sub. Code: JEMA51 

Prepared by 

Dr. R. THAYALARAJAN 

Assistant Professor 

Department of Mathematics 

M.S. University College, Govindaperi – 627 414. 



Manonmaniam Sundaranar University, Directorate of Distance & Continuing Education, Tirunelveli  1 

 

 

II YEAR - B.SC., MATHEMATICS  

DISCRETE MATHEMATICS 

SYLLABUS 
 

Unit I: 

 Mathematical logic: Statements and Notations – Connectives – Negation – 

Conjunction -  Statement formulas and truth table – Conditional and Bi-conditional - Well-

formed formulas – Tautologies. 

Chapter 1: Sec 1.1, 1.2.1 to 1.2.4, 1.2.6 to 1.2.8 

Unit II: 

 Normal forms – Disjunctive Normal forms – Conjunctive Normal forms – Principal 

Disjunctive Normal forms – Principal conjunctive Normal forms – Ordering and Uniqueness 

of Normal forms – Validity using truth tables – Rules of inference. 

Chapter 1: Sec 1.3.1 to 1.3.5, 1.4.1, 1.4.2 

Unit III: 

 The Predicate calculus – Predicates – The statement function, Variables and 

quantifiers – Predicate formulas – Free and bound variables – The Universe of discourse – 

Inference theory of the predicate calculus – Valid formulas and Equivalence – Some valid 

formulas involving quantifiers – Theory of inference for the Predicate calculus. 

Chapter 1: Sec 1.5.1 to 1.5.5 and 1.6.1 to 1.6.4 

Unit IV: 

 Relations and Ordering – Relations – Properties of Binary relations in a set – Partial 

ordering – Partially ordered set: Representation and Associated terminology – Functions: 

Definition and Introduction – Composition of functions – Inverse functions. 
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Chapter 2: Sec 2.3.1, 2.3.2, 2.3.8, 2.3.9, 2.4.1 to 2.4.3 

Unit V: 

 Lattices as partially ordered sets: Definition and examples – Some properties of 

Lattices – Sub lattices , Direct product and Homomorphism – Boolean algebra: Definition 

and examples – Sub Algebra, Direct product and Homomorphism. 

Chapter 4: Sec 4.1.1, 4.1.2, 4.1.4, 4.2.1, 4.2.2 

Text Book: 

 1.J.P.Tremblay, R. Manohar, Discrete Mathematics Structures with Applications to 

Computer Science, Tata Mc Grawhill, 2001. 
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UNIT – I 

MATHEMATICAL LOGIC 

Introduction: 

 Mathematical logic is the foundation of discrete mathematics, providing the rules and 

language for reasoning about discrete objects like integers and propositions. It uses symbols 

to represent statements and connectives to build compound statements, which are then 

evaluated for their truth values to prove theorems and determine the validity of arguments. 

Key areas include propositional logic (dealing with simple statements) and predicate logic, 

and the study of logic underpins many computer science concepts such as algorithm design 

and verification.  

 It is the study of formal reasoning and how to prove mathematical statements. 

 It provides the rules and techniques for determining if a statement is true or false, and 

if an argument is valid. 

 It establishes a theoretical basis for many areas of mathematics and computer science. 

Statements and Notation: 

 In discrete mathematics, a statement (or proposition) is a declarative sentence that is 

definitively either true or false. Notation is used to represent these statements and logical 

relationships between them, using symbols for logical connectives (         ), 

quantifiers (   ) and single letters to represent entire statements (     ). These are the 

primary statements. Only those declarative sentences will be admitted in the object language 

which have one and only one of two possible values called “truth values”. The two truth 

values are true and false and are denoted by the symbols   and   respectively. Occasionaly 

they are also denoted by the symbols   and  . The truth values have nothing to do with our 

feelings of the truth or falsity of these admissible sentences because these feelings are 
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subjective and depend upon context. For our purpose, it is enough to assume that it is possible 

to assign one and only one of the two possible values to a declarative sentence. We are 

concerned in our study with the effect of assigning any particular truth value to declarative 

sentences rather then with the actual truth value of these sentences. Since we admit only two 

possible truth values, our logic is sometimes called a two-valued logic. 
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UNIT – II 
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UNIT – III 
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UNIT – IV 
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UNIT – V 

 

LATTICES AS PARTIALLY ORDERED SETS 

 

 A lattice is a partially ordered set, where every pair of elements has both a unique 

least upper bound and a unique greatest lower bound. This means a lattice is a ordered set  

that fulfils two additional properties: it’s a “join-semilattice” and a “meet-semilattice”. A 

common example is the power set of a set, ordered by subset inclusion, where the join is the 

union and the meet is the intersection. 

Partially ordered sets: 

 A set with a relation that is reflexive, antisymmetric, and transitive.  

 Reflexive: For all    ,     

 Antisymmetric: For all      , if     and    , then    . 

 Transitive: For all        , if     and     then    . 

Least Upper Bound (Join):  

 For any two elements   and  , the join       is the smallest element that is greater 

than or equal to both   and  . 

Greatest Lower Bound (Meet): 

 For any two elements   and  , the join       is the largest element that is less than 

or equal to both   and  . 

Definition: 

 A lattice in a partially ordered set (L, ≤) in which every pair of elements a, b Є L has a 

greatest lower bound and a least upper bound. 

Example 1.  

 Let S be any set and P(S) be its power set. The partially ordered set (P(S), ≤) is a 

lattice in which the meet and join are the same as the operations ∩ and U respectively. In 
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particular, when S has a single element, the corresponding lattice is a chain containing two 

elements. When S has two and three elements, the diagrams of the corresponding lattices are 

as shown below. 

 

 

 

 

 

Example 2. 

 Is the poset        a lattice? 

Solution: 

 Let   and   be two positive integers. The least upper bound and greatest lower bound 

of these two integers are the least common multiple and the greatest common divisor of these 

integers, respectively. It follows that the poset  is a lattices. 

Example 3. 

 Let          . Draw the diagram of         . 

Solution: 

 Given            

                                                  

 We know that          is a poset. 

{a, b} 

{b} 

    

{a} 

{a,b,c} 
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 Since empty set is a subset of every set is     ,    is a least of     . 

 Similarly,           contains all elements of     . (ie) an element of      is a 

subset of        . 

 Therefore,   is a greatest element is     . Since,          is a lattice. 

Hasse Diagram: 

 

 

 

 

 

 

 

 

 

 

 

 
 

PROPERTY 2. Show that the operation of meet are join on a lattice are 

associative. 

{a, b} 

{b} 
    {a} 

{a, c} 
{b, c} 

{a,b,c} 
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