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Scope: On successful completion of course the learners gain about propositional equivalence,
relation and its applications.
Objectives: To enable the students to learn and gain knowledge about propositions, negation,
conjunction, disjunction, logical equivalences and counting principle.
.
UNIT I
Introduction, propositions, truth table, negation, conjunction and disjunction. Implications,
biconditional propositions, converse, contra positive and inverse propositions and precedence of
logical operators.

UNIT II
Propositional equivalence: Logical equivalences.
Predicates and quantifiers: Introduction, Quantifiers, Binding variables and Negations.

UNIT III
Sets: Subsets, Set operations and the laws of set theory and Venn diagrams. Examples of finite
and infinite sets.

UNIT IV
Finite sets and counting principle. Empty set, properties of empty set. Standard set operations.
Classes of sets. Power set of a set. Difference and Symmetric difference of two sets. Set
identities, Generalized union and intersections.

UNIT V
Relation: Product set, Composition of relations, Types of relations, Partitions. Equivalence
Relations with example of congruence modulo relation, Partial ordering relations, n-ary relations.

SUGGESTED READINGS

TEXT BOOK

1. Grimaldi R.P.,(2004). Discrete Mathematics and Combinatorial Mathematics, Pearson
Education, Pvt.Ltd, Singapore.

REFERENCES
1. Bourbaki .N(2004),Theory of sets, Springer Pvt Ltd, Paris.
2. Halmos P.R.,(2011). Naive Set Theory, Springer Pvt Ltd, New Delhi.
3. Kamke E., (2010).Theory of Sets, Dover Publishers, New York.
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KARPAGAM ACADEMY OF HIGHER EDUCATION
(Deemed to be University Established Under Section 3 of UGC Act 1956)

Coimbatore – 641 021.

LECTURE PLAN
DEPARTMENT OF MATHEMATICS

Staff name: U. R. Ramakrishnan
Subject Name: Logic and Sets Sub.Code:18MMU103
Semester: I Class: I B.Sc Mathematics

S.No Lecture
Duration
Period

Topics to be Covered Support Material/Page
Nos

UNIT-I

1. 1 Introduction to logic and sets R4:Ch: 12; Pg.No:333

2. 1 Propositions-Definition with
examples

R4:Ch: 12; Pg.No:334,335

3. 1 Truth table T1:Ch:2; Pg.No:47-49

4. 1 Tutorial-1

5. 1 Continuation of problems on
truth table

T1:Ch:2;Pg.No:50-53

6. 1 Problems on Negation and
Conjunction

R4:Ch:12; Pg.No:335-336

7. 1 Problems on disjunction R4:Ch:12;Pg.No:336-338

8. 1 Tutorial-2

9. 1 Implications-Definition and
problems

R4:Ch:12; Pg.No:362-364

10. 1 Biconditional propositions R4:Ch:12;Pg.No:349-350

11. 1 Continuation of Biconditional
propositions

R4:Ch:12;Pg.No:351-352

12. 1 Tutorial-3

13. 1 Converse and contra positive
propositions

R4:Ch: 12; Pg.No:344-348

14. 1 Precedence of logical operators R4: Ch: 12; Pg.No:342-343

15. 1 Problems on logical operators R4: Ch:12; Pg.No:346-350
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16.

17. 1 Tutorial-4

18. 1 Continuation of problems on
logical operators

R4: Ch:12; Pg.No:350-351

19. 1 Recapitulation and Discussion
of possible questions

Total No of Hours Planned For Unit I=18

T1. Grimaldi R.P.,(2004). Discrete Mathematics and Combinatorial Mathematics, Pearson
Education, Pvt.Ltd, Singapore.
R4.Sharma.J.K.,(2015).Discrete mathematics,Tata Mc Graw-Hill publishing company ltd, New
Delhi.

UNIT-II

1. 1 Propositional equivalence T1:Chap 5 P.No:97-98

2. 1 Logical Equivalence T1: Ch: 2; Pg. No :55-56

3. 1 Properties on logical equivalence T1: Ch: 2; Pg. No :55-56

4. 1 Tutorial-1

5. 1 Predicates :Introduction with
example

R7: Ch: 2; Pg. No :2.1-2.2

6. 1 Quantifiers:Introduction with
example

R7: Ch: 2; Pg. No :2.1-2.2

7. 1 Problems on Predicates R7: Ch: 2; Pg. No :2.2-2.3

8. 1 Tutorial-2

9. 1 Universal Quantifiers-Definition
with examples

R7: Ch: 2; Pg. No :2.2-2.3

10. 1 Existential Quantifiers-
Definition with examples

R7: Ch:2; Pg.No:2.3-2.4

11. 1 Problems on Quantifiers R7: Ch:2; Pg.No:2.3-2.4

12. 1 Tutorial-3

13. 1 Continuation of problems on
Quantifiers

R1: Ch: 4; Pg. No :38-41

14. 1 Binding Variables:Definition
with example

R7: Ch: 2; Pg. No :2.4-2.5

15. 1 Problems on binding variables R7: Ch: 2; Pg. No :2.4-2.5

16. 1 Tutorial-4

17. 1 Negations of a quantified
expressions

R4: Ch:12; Pg. No :336-337
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18. 1 Negations – problems R7: Ch:2;Pg.No:2.7-2.8

19. 1 Recapitulation and Discussion
of possible questions

Total No of Hours Planned For Unit II=19
T1. Grimaldi R.P.,(2004). Discrete Mathematics and Combinatorial Mathematics, Pearson
R1. Bourbaki .N(2004),Theory of sets, Springer Pvt Ltd, Paris
R4.Sharma.J.K.,(2015).Discrete mathematics,Tata Mc Graw-Hill publishing company ltd,

New Delhi
R7.Sundaresan,V.,Ganapathy Subramaniam,K.S and Ganesan.K.(2009).Discrete
mathematics,AR Publications,India.

UNIT-III

1. 1 Set-Definitions with examples T1: Ch: 3; Pg. No:123-124

2. 1 Subsets: Definitions and examples R3: Ch: 1; Pg. No:5-8

3. 1 Tutorial-1

4. 1 Theorems on subsets T1: Ch: 3; Pg. No:125-133

5. 1 Set operations: Definitions and
examples

T1: Ch: 3; Pg. No :136-139

6. 1 Laws of set theory:Definitions and
example

T1: Ch:3;Pg.No:139-140

7. 1 Tutorial-2

8. 1 Theorems on laws of set theory T1:Ch:3;Pg.No:140-141

9. 1 Venn diagrams:Definitions T1: Ch:3, Pg. No:140-141

10. 1 Problems on venn diagrams T1: Ch: 3; Pg. No:142-150

11. 1 Tutorial-3

12. 1 Problems on finite sets R7: Ch: 2; Pg. No :3.7-3.8

13. 1 Theorems on finite sets R7:Ch:2:Pg.No:3.8-3.9

14. 1 Infinite sets-Definition with
example

R7:Ch:2;Pg.No:3.10-3.11

15. 1 Tutorial-4

16. 1 Problems on infinite sets R7:Ch:2;Pg.No:3.10-3.11

17. 1 Theorems on Infinite sets R7:Ch:2;Pg.No:3.11-3.12

18. 1 Tutorial-5
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19. 1 Recapitulation and Discussion of
possible questions

Total No of Hours Planned For Unit III=19

T1. Grimaldi R.P.,(2004). Discrete Mathematics and Combinatorial Mathematics, Pearson

R3. Kamke E., (2010).Theory of Sets, Dover Publishers, New York.

R7.Sundaresan,V.,Ganapathy Subramaniam,K.S and Ganesan.K.(2009). Discrete
mathematics,AR Publications,India.

UNIT-IV

1. 1 Finite set and counting principle R6:Ch:1; Pg,No:9-17

2. 1 Empty set and Property on empty
set

R5:Ch:1; Pg,No:6-7

3. 1 Standard set operations R5:Ch:1; Pg,No:7-8

4. 1 Tutorial-1

5. 1 Classes of sets R5:Ch:1; Pg.No:8-9

6. 1 Power set of a set R2:Ch:5; Pg,No:19-21

7. 1 Problems on power set R2:Ch:5; Pg,No:19-21

8. 1 Tutorial-2

9. 1 Difference of two sets R5:Ch:1; Pg,No:9-10

10. 1 Symmetric difference of two sets R5:Ch:1; Pg,No:10-11

11. 1 Set identities R5:Ch:1;Pg.No:11-12

12. 1 Tutorial-3

13. 1 Generalized union R2:Ch:4;Pg.No:12-16

14. 1 Problems on generalized union R2:Ch:4;Pg.No:12-16

15. 1 Theorems on union R4:Ch:4;Pg.No:10-12

16. 1 Tutorial-4

17. 1 Theorem on intersection R4:Ch:4;Pg.No:12-13

18. 1 Continuation of theorem on
intersection

R4:Ch:4;Pg.No:13

19. 1 Tutorial-5

20. 1 Recapitulation and Discussion of
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possible questions

Total No of Hours Planned For Unit IV=20

R2. Halmos P.R.,(2011). Naive Set Theory, Springer Pvt Ltd, New Delhi.
R5.Chowdhary.K.R.,(2012). Fundamentals of Discrete mathematical structures,second edition,
phi learning pvt ltd,New Delhi.
R6.Seymour Lipschutz,Marc Lars Lipson.,(2001).Theory and problems of discrete
mathematics,Tata Mc Graw-Hill publishing company ltd,New Delhi.

UNIT-V

1. 1 Relation definition with example R4:Ch:3.1; Pg.No:72-73

2. 1 Product set R4:Ch:3.1; Pg.No:73-74

3. 1 Composition of relation and types
of relations

R4:Ch:3.1; Pg.No:79-80

4. 1 Tutorial-1

5. 1 Types of relations R4:Pg.No:92-93

6. 1 Partial order relations R1:Ch:3; Pg.No:78-79

7. 1 Equivalence relations: Definitions
and problems

R4:Ch:3;Pg.No:82-83

8. 1 Tutorial-2

9. 1 Congruence modulo R4:Ch:3; Pg.No:83-84

10. 1 Theorem on reduced groups R4:Ch:3; Pg.No:84-85

11. 1 Partial ordering relations: problems R4:Ch:3; Pg.No:80-81

12. 1 Tutorial-3

13. 1 Partial ordering relations:
Theorems

R4:Ch:3;Pg.No:81-82

14. 1 n-ary relations R7:Ch:1:Pg.No:20-21

15. 1 Continuation of n-ary operation R7:Ch:1:Pg.No:21-22

16. 1 Tutorial-4

17. 1 Recapitulation and Discussion of
possible questions

18. 1 Discuss on Previous ESE Question
Papers

19. 1 Discuss on Previous ESE Question
Papers

20. 1 Discuss on Previous ESE Question
Papers
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SUGGESTED READINGS

TEXT BOOK
T1. Grimaldi R.P.,(2004). Discrete Mathematics and Combinatorial Mathematics, Pearson

REFERENCES
R1. Bourbaki .N(2004),Theory of sets, Springer Pvt Ltd, Paris.
R2. Halmos P.R.,(2011). Naive Set Theory, Springer Pvt Ltd, New Delhi.
R3. Kamke E., (2010).Theory of Sets, Dover Publishers, New York.
R4.Sharma.J.K.,(2015).Discrete mathematics,Tata Mc Graw-Hill publishing company ltd, New
Delhi.
R5.Chowdhary.K.R.,(2012). Fundamentals of Discrete mathematical structures,second edition,
phi learning pvt ltd,New Delhi.
R6.Seymour Lipschutz,Marc Lars Lipson.,(2001).Theory and problems of discrete
mathematics,Tata Mc Graw-Hill publishing company ltd,New Delhi.
R7.Sundaresan,V.,Ganapathy Subramaniam,K.S and Ganesan.K.(2009).Discrete
mathematics,AR Publications,India.

Total No of Hours Planned for unit V=20

R1. Bourbaki .N(2004),Theory of sets, Springer Pvt Ltd, Paris.
R4.Sharma.J.K.,(2015).Discrete mathematics,Tata Mc Graw-Hill publishing company ltd, New
Delhi.
R7.Sundaresan,V.,Ganapathy Subramaniam,K.S and Ganesan.K.(2009).Discrete
mathematics,AR Publications,India.

Total Planned Hours 96
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UNIT – I

Introduction, propositions, truth table, negation, conjunction and disjunction. Implications,
biconditional propositions, converse, contra positive and inverse propositions and precedence
of logical operators.
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Possible Questions

2 Marks Questions:

1. Define proposition with example.

2. Define tautology with example

3. Define modular statement with example

4. Define truth value.

5. Define conjunction with truth table formula.

6 Mark Questions:

6. Construct the truth table for (P→(Q→R)) → ((P→Q) → (P→R))

7. State the converse, contrapositive and inverse of “A positive integer is a prime if it has no divisors other

than 1 and itself ”

8. Write the following statement in symbolic form

i) You can access the internet from campus only if you are a computer science major or you are not a

freshman,

ii) You cannot ride the roller coaster if you are under 4 feet tall unless you are older than 16 years old

9. Construct the truth table for (P →( Q→S))  (RV P)  Q

10. Construct the truth table for ((P → Q) → R) → S

11. State the converse, contrapositive and inverse of the following

i)If you watch television your mind will decay.

ii) School is closed if more than 2 feet of snow falls.

12. Construct the truth table for  (Q→R)  R  (P→Q)

13. State the converse, contrapositive and inverse of the following

i) If today is Thursday, then I have a test today.

ii) I come to class whenever there is going to be a quiz.

14. Construct the truth table for (P ↔ Q) ↔ (R↔ S).

15. State the converse, contrapositive and inverse of the following

i) If it snows today, I will ski tomorrow.

ii) A positive integer is a prime only if it has no divisors other than 1 and itself.



Ring Theory and Linear Algebra-II Possible One Marks Batch 2016-2019

KARPAGAM ACADEMY OF HIGHER EDUCATION
(Deemed to be University Established Under Section 3 of UGC Act 1956)

Pollachi Main Road, Eachanari (Po),
Coimbatore –641 021                                                                                                                                                                                            

        Subject: Liogic and Sets                                                                                                                                                                                               Subject Code: 18MMU103
        Class   : I B.Sc Mathematics                                                                                                                                                                                      Semester      : I

UNIT -I 
PART A (20x1=20 Marks)

   (Question Nos. 1 to 20 Online Examinations)
Possible Questions                               

Question Choice 1 Choice 2 Choice 3 Choice 4 Answer

The equivalent statement for P and not P F T F and T none F

The implications of P P not P P or Q P and Q P or Q

The implications of P and Q is P Q P or Q not P P

P or P "equivalent to" P is called as idempotent associative closure identity idempotent 

not(not P) "equivalent to" P  is called as Involution Absorption Associative none Involution

If P then Q is "equivalent to" not P or Q not P and Q P and Q P or Q not P or Q 

A statement which has true as the truth value for all the assignments is called contradiction tautology either tautology or 
contradiction none tautology

A statement which has false as the truth value for all the assignments is called contradiction tautology either tautology or 
contradiction 

none contradiction

If P has T and Q has F as their truth value, then P or Q has ----- as truth value T F 0 none T

 A biconditional statement P if and only if Q is " equivalent to " (Not P or Q) and (not Q or P) (Not P or Q) or (not Q or P) ( P or Q) and (not Q or P) (Not P or Q) and ( Q or P) (Not P or Q) and (not Q or P)

 A biconditional statement notP if and only if Q is " equivalent to " (Not P or Q) and (not Q or P) (Not P or Q) or (not Q or P) ( P or Q) and (not Q or P) (Not P or Q) and ( Q or P) ( P or Q) and (not Q or P)

 A biconditional statement P if and only if not Q is " equivalent to " (Not P or Q) and (not Q or P) (Not P or Q) or (not Q or P) ( P or Q) and (not Q or P) (Not P or Q) and ( Q or P) (Not P or Q) and ( Q or P)

 A biconditional statement notP if and only if not Q is " equivalent to " (Not P or Q) and (not Q or P) ( P or Q) and ( Q or P) ( P or Q) and (not Q or P) (Not P or Q) and ( Q or P) ( P or Q) and ( Q or P)

if R: Mark is rich and H: Mark is happy , then Mark is poor or he is both rich and 
unhappy can be symbolically written as 

not R or (R and not H) not R or (R or not H) not R and (R and not H)  R or (R and not H) not R or (R and not H)

In the statement If P then Q the antecedent is P Q notP not Q P

In the statement If P then Q the consequent  is P Q notP not Q Q

Out of the following which is the well formed formula P and Q (P or Q if P then Q) if (if P then Q) then Q) P and Q

Elementary products are P and not P P P andQ not P all of these

Elementary sum are P Not Q P or Q not P or P all of these

pcnf contains product of maxterms sum of max terms sum of minterms product of min terms product of maxterms

pdnf contains product of maxterms sum of max terms sum of minterms product of min terms sum of minterms

dual of a statement is obtained by replacing "and" , "or" , "not" by "or", "and", "not" "or", "and", "and" "and", "or", "not" "or", "or", "not" "or", "and", "not"

dual of the statement Pand Q is P or Q Q and P Q and not P none P or Q 

dual of "if P then Q" is not P and Q P and Q P or Q Not P or Q not P and Q

P "exclusive or" Q is the negation of if P then Q if Q then P P if and only if Q Q if and only if P P if and only if Q

The other name of tautology is identically true identically false universally false false identically true

The other name of contradiction is identically true identically false universally true true identically false

The converse of "if P then Q" is " If Q then P" " if not P then not Q" "if not Q then not P" all of these " If Q then P" 

The contra positive  of "if P then Q" is " If Q then P" " if not P then not Q" "if not Q then not P" all of these "if not Q then not P"

The inverse of "if P then Q" is " If Q then P" " if not P then not Q" "if not Q then not P" all of these " if not P then not Q"

A statement A is said to tautologically imply a statement B if an donly if " if A then B "is 
a 

tautology contradiction false none tautology

P and (P or Q) is P Q P or Q P and Q P

P " exclusive or" Q is true if both P, Q has ---- truth values same different none all of these different

A conditional statement and its contrapositive are ………………… A tautulogy a contradiction
Logically equivalent

an assumption Logically equivalent

A rule of inference is a form of argument that is ……………. valid a contradiction an assumption A tautulogy valid

An or statement is false if, and only if, both components are ……………….. TRUE FALSE not true neither true nor false FALSE
Two statement forms are logically equivalent if, and only if they always 
have………………………….  not   same truth values  the  same truth values

 the  different truth 
values  the same false values  the same truth values

P " exclusive or" Q is false if both P, Q has ---- truth values same different none all of these same

Prepared by U.R.Ramakrishnan,Department of Mathematics, KAHE
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UNIT-II

SYLLABUS

Propositional equivalence: Logical equivalences.
Predicates and quantifiers: Introduction, Quantifiers, Binding variables and Negations.
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Possible Questions

2 Mark Questions:

1. Give the symbolic form of the statement “every book with blue cover is a mathematics book”

2. Define subject with example.

3. Define contingency

4. Define Essential quantifier with example.

5. Define Predicates with examples.

6 Mark Questions:

1. Show that the following is a tautology implication P(QR) (PQ)(PR)

2. Let Q(x,y,z) be the set “x+y=z”.what are the truth values of the set

(i) xyz Q(x,y,z) (ii) zxy Q(x,y,z) (iii) xyz Q(x,y,z)

3. Show that P(QP)P(PQ)

4. Let Q(x, y) denote “x + y=0”. what are the truth value of the quantification

(i) yx Q(x,y) (ii) xy Q(x,y)

5. Show that  (P  Q) ( P  ( P  Q)) ( P  Q) (use only the laws)

6. Prove that R  S follows logically from the premises C  D, (C  D) H,  H(A  B)
and (A  B) (RS).

7. Show that the following are implication.

i) P  (Q → P).

ii) ( P → (Q → R))  (P → Q) → (P → R)

8. Use quantifiers to express each of the following:

(i) All humming birds are richly colored

(ii) No large birds line on honey

(iii) Birds that do not line honey are dull in color

(iv) Humming birds are small
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9. Show that the following premises are Inconsistent.

i) If Jack misses many classes through illness, he fails in school.

ii) If jack fails in school, then he is uneducated.

iii) If jack reads a lot of books, then he is not uneducated.

iv) Jack misses many classes through illness and reads a lot of books.

10. Show that ( P  ( Q  R))  (Q  R)  (P  R) R
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UNIT -II 
PART A (20x1=20 Marks)

   (Question Nos. 1 to 20 Online Examinations)
Possible Questions                               

Question Choice 1 Choice 2 Choice 3 Choice 4 Answer
{ "and", "not"} is called a ---- set functionally complete minimal functionally complete maximal functionally complete  complete minimal functionally complete 

{"and", "or", "not"} is called a ---- set functionally complete functionally incomplete complete functional functionally complete

For two variables the number of possible assignment of truth values is 2 2^n n 2n 2^n

The substitution instance of a tautology is a tautology contradiction identically false all of these tautology

Equivalence is a ----- relation reflexive symmetric transitive asymmetric symmetric

A statement "A" is said to imply another statement "B" if ---- is a tautology if A then B if B then A if (not A) then B if (not B) then A if A then B

The dual of "and" is "and" "or" "not and" "not or" "or"

The dual of " or" is "and" "or" "not and" "not or" "and"

The dual of NANDis NAND NOR "or " "and" NOR

The dual of NOR is NAND NOR "or " "and" NAND

The other name for pcnf is product of sums canonical form sum of products canonical form product of products canonical form sum of sums canonical form product of sums canonical form

The other name for pdnf is product of sums canonical form sum of products canonical form product of products canonical form sum of sums canonical form sum of products canonical form

The minterms are P and Q not P and Q P and Q, not P and Q none of these P and Q, not P and Q

The max terms are P or Q P or not Q not P or P P or Q , P or not Q P or Q , P or not Q

The statement B follows logically from the statement A if only if if A then B is a tautology if A then B is a contradition if B then A  is a tautology if B then A is a contradiction if A then B is a tautology

The Rule P in the inference is used to indicate the introduction of the Premise conclusion contradiction none Premise

Symbolize the expression "Every student in this class has studied logic" by taking 
p(x) : x studied logic, q(x) : x is in this class ( ұx)(if q(x)  then p(x)) ( ұx)(if p(x)  then q(x)) ( ұx)(if not q(x)  then p(x)) ( ұx)(if q(x)  then not p(x)) ( ұx)(if q(x)  then p(x))

Symbolize the statement "This cricket ball is white" W(b) B(w) W(b.c) C(b,w) W(b)

Symbolize the statement "Jack is taller than Smith" T(j,s) T(s,j) J(s,t) J(t,s) T(j,s)

Symbolize the statement " Canada is to the north of United States" N(c,s) N(s,c) S(n,c) S(c,n) N(c,s)

Universal Quantifier is For all x For some x there exists x there exists no x For all x

Essential Quantifier is For all x For some x there exists x there exists no x there exists x

In the statement "The cricket ball is white", the predicate is white ball cricket ball none white

In the statement "Every mammal is warm blooded", the predicate is warm blooded mammal warm none warm blooded

In the statement "Every mammal is warm blooded", the object is warm blooded mammal warm none mammal 

Use quantifiers to say that √3 is not a rational number negation (there exists x a rational 
number)(x^2=3)

(there exists x a rational 
number)(x^2=3)

negation (there exists x a rational 
number)(x^2≠=3)

none negation (there exists x a rational 
number)(x^2=3)

Existential Specification is a rule of the form (For all x ) (A(x)) implies A(y) A(x) implies (For all y)(A(y)) (there exists x )(A(x)) implies A(y) A(x) implies (there exists y)(A(y)) (there exists x )(A(x)) implies 
A(y)

Existential Generalisation is a rule of the form (For all x ) (A(x)) implies A(y) A(x) implies (For all y)(A(y)) (there exists x )(A(x)) implies A(y) A(x) implies (there exists y)(A(y)) A(x) implies (there exists y)(A(y))

Universal Specification is a rule of the form (For all x ) (A(x)) implies A(y) A(x) implies (For all y)(A(y)) (there exists x )(A(x)) implies A(y) A(x) implies (there exists y)(A(y)) (For all x ) (A(x)) implies A(y)

Universal Generalisation is a rule of the form (For all x ) (A(x)) implies A(y) A(x) implies (For all y)(A(y)) (there exists x )(A(x)) implies A(y) A(x) implies (there exists y)(A(y)) A(x) implies (For all y)(A(y))

Symbolize the statement" Every mammal is warm blooded" (For all x ) (M(x))→ W(x)) (there exists x ) (M(x))→ W(x)) (For all x ) (W(x))→ M(x)) (there exists x ) (W(x))→ M(x)) (For all x ) (M(x))→ W(x))

"x is shorter than y" can be symbolized as G(x,y) X(g) Y(g) G(y,x) G(x,y)

The painting is red can be symbolized as R(p) P(r ) S(p,r) R and P R(p)

"Zaheer is a bowler and the ball is white" can be symbolized as B(z) and W(b) B(z) or  W(b) not B(z) and W(b) not B(z) or W(b) B(z) and W(b)

The rules used to check the validity of the premises is US,UG ES,EG both none both

The statement form pv(~p) is a…………………….. Satisfiable  Unsatisfiable  Tautology   Invalid  Tautology

Let p and q be statements given by “p →q". Then q is called hypothesis conclusion TRUE FALSE conclusion

The statement form p^(~p) is a………… contradiction  Unsatisfiable  Tautology   Invalid contradiction 
If p and q are statement variables, the conditional of q by p is given by 
…… ~p → ~ q p → ~ q ~p →  q p →  q p →  q

Let p and q be statements given by “p →q". Then p is called……… hypothesis conclusion TRUE FALSE hypothesis

The statement ( p → r) ∧ (q → r) is equivalent to…………. p ∨ q →~ r p ∨ q → r p ∨~ q → r ~p ∨ q → r p ∨ q → r
The Negation of a Conditional Statement  p →q is given by …… p ∧ ∼ q ~p ∧ ∼ q p V ∼ q p ∧ q p ∧ ∼ q
Given statement variables p and q, the biconditional of p and q is given 
by … p«~q p→q ~p«q p«q p«q

The inverse of “if p then q” is ………… if ∼ p then ∼ q if ∼ p then ∼ q if ∼ p then ∼ q if ∼ p then ∼ q if ∼ p then ∼ q
The Some men are clever can be symbolized as (there exists x)(M(x)→C(x)) (for all x)(M(x)→C(x)) (there exists x)(M(x) or C(x)) (for all  x)(M(x) or C(x)) (there exists x)(M(x)→C(x))
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UNIT-III

SYLLABUS

Sets: Subsets, Set operations and the laws of set theory and Venn diagrams. Examples of finite
and infinite sets.
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Possible Questions

2 Mark Questions:

1. Define null set and singleton set.

2. Define subset

3. When two sets are said to be equal?

4. Define finite set with example

5. Define Poset.

6 Mark Questions:

1. If A={3,4,2},B={3,4,5,6} and C={2,4,6,8} then prove that

A  (B  C) = (A  B)  (A  C)

2. Let U={x : x in N, 1  x  12} be the universal set and A = {1, 9, 10},

B = {3, 4, 6, 11} and C = {2, 5, 6} are subsets of U. Find the sets

(i) (A  B)  (A  C) (ii) A  (B  C)

3. If A, B, C are any three sets then prove that A  (B  C) = (A  B)  (A  C)

4. Use venn diagram to find the sets A and B if

i) A  B = {1, 3, 7, 11}, B  A = {2, 6, 8} and A  B = {1, 9}

ii) A  B = {1, 2, 4}, B  A= {7, 8} and A  B ={1, 2, 4, 5, 7, 8, 9}

5. Prove that (AC)  (CB) = 

6. If A, B, C are the sets then prove that A  (B  C) = (A  B)  (A  C)

7. If A,B,C are sets prove that A (BC) = (C B) A using set identities

8. If A, B, C are any three sets then prove that A  (B  C) = (A  B)  (A  C)

9. Use venn diagram to prove that A(BC) = (AB)(A©

10. Simplify the following set using set identities AB  (ABC)
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Question Choice 1 Choice 2 Choice 3 Choice 4 Answer

____ is a collection of well-defined objects. element member set none of these set

a,b,c} then cardinality of the set is ________ nullset one two three three

The two sets A and B are called as _________ if n(a) = n(B) equal set equalent set null set Subset equalent set

The two sets A and B are called as _________ if the sets have the same elements. equal set equalent set null set Subset equal set

If every element of the set A is an element of the another set B then A is ________ of B subset superset empty set universal set subset

If every element of the set A is an element of the another set B then B is ________ of A subset superset empty set universal set superset

if the cardinality of the set is zero then the set is ______________ subset superset empty set universal set empty set

Empty set is a __________ of every set. subset superset empty set universal set subset

Universal set is the _____________ of all the sets. subset superset empty set universal set superset

If A = {1,2,3,4} and B = {2,4} then A intersection B = {2,4} {1,2,3,4} {1,2} {} {2,4}

If A = {1,2,3,4} and B = {2,4} then A union B = {2,4} {1,2,3,4} {1,2} {} {1,2,3,4}

Two sets are said to be disjoint if A intersection B = A B A union B {}

If n subsets of a set are given, then the number of __________ is 2 power n min terms minimax terms sets none of these min terms

If n subsets of a set are given, then the number of __________ is 2 power n max terms minimax terms sets none of these max terms

Every singleton subset constitutes a ___________ set partition min term max term partition

The least uper bound of any element in a poset are __________ unique dual zero one unique

The greatest uper bound of any element in a poset are __________ unique dual zero one unique

An element m in a poset L is called the greatest element if __________ for all a in L a less than or equal to m a greater than or equal to m a = m a = 0 a less than or equal to m

An element m in a poset L is called the least element if __________ for all a in L a less than or equal to m a greater than or equal to m a = m a = 0 a greater than or equal to m

A set is a well defined collection of object called ,  the  ________                of the set. object languages element letters element

A     ______             is a well defined collection of objects called members of the set. object set element letters set

A set is represented in    __________            ways one two three four two

In          ________     notation , all the elements of the set are listed member roster element object roster

In         _________       notation we specify elements of the set by specifying a property. builder roaster object number builder

the set which contains all the objects under consideration is called  ______           set. singular universal null empty universal

A set which contains no elements at all is called_________             set. singular null universal finite null

A set which contains             ________   elements at all is called  empty set. all no two one no

Any subset A of the set B is called proper subset of B if there is atleast one element of B 
which _____A

belongs to does not belongs to is contained in is not contained in is contained in

Two sets are said to be ______ if A and B are contained in both the sets equal set not equal empty set power equal set

If A is a subset of B then B is called _______of A super set subset proper set power set super set

Every set is a __ of itself singleton set subset universal empty set subset

A set is said to be a_____ of B iff every element  of A is also an element of B  subset power set universal set empty set  subset

A set is said to be a subset of B iff  _______of A is also an element of B one element every element two element three element every element 

A set which contains only ____ element is called a singleton set 2 1 3 5 1

A set which contains only one element is called a ________ universal set singleton set null set empty set singleton set 

A set which contains  ______ number of elements is called finite sets more single finite infinite finite

A set which contains  finite number of elements is called ______ infinite set finite sets subset super set finite sets

A set which contains  ______ number of elements is called infinite sets more single finite infinite infinite

A set which contains  infinite number of elements is called ______ infinite set finite sets subset super set infinite sets

If a set A is finite set then the number of elements in A is called the __of A member degree cardinality order cardinality

We can find a size of A if it is ___ infinite set finite sets subset super set finite sets

We can find a size of A if it is ___ infinite set finite sets subset super set finite sets
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UNIT-IV

SYLLABUS

Finite sets and counting principle. Empty set, properties of empty set. Standard set operations.
Classes of sets. Power set of a set. Difference and Symmetric difference of two sets. Set identities,
Generalized union and intersections.
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Possible Questions

2 Mark Questions:

1. Define generalized union of two sets.

2. Define partial ordering with an example

3. Define the symmetric difference of two sets

4. Define the difference of two sets

5. What is a power set?

6 Mark Questions:

1. Consider U={1, 2, ….., 9} and the sets A={1, 2, 3, 4, 5}, B={4, 5, 6, 7},

C={5, 6, 7, 8, 9}, D={1, 3, 5, 7, 9}, E={2, 4, 6, 8} and F={1, 5, 9}. Find

(i) AC, BC, DC, EC, (ii) A\B, B\A, D\E, F\D, (iii) A+B, C+D, E+F.

2. Prove the following identity (A  B)  (A  Bc) = A

3. Prove that (AB)\( AB) = (A\B)  (B\A).

4. Consider U = {1, 2, ….., 9} and the sets A = {1, 2, 3, 4, 5}, B = {4, 5, 6, 7}, C = {5, 6, 7, 8, 9},

D={1,3,5,7,9}, E={2,4,6,8} and F={1,5,9}. Find

i) A(BE) ii) (A\E) c iii) (AD) \B iv) (BF) U (CE).

5. Consider U = {1, 2, ….., 9} and the sets A = {1, 2, 3, 4, 5}, B = {4, 5, 6, 7},

C = {5, 6, 7, 8, 9}, D = {1, 3, 5, 7, 9}, E = {2, 4, 6, 8} and F = {1, 5, 9}. Find

i) A  B and A  B ii) B  D and B  D iii) A  C and A  C

iv) D  E and D  E v) E  F and E  F vi) D  F and D  F.

6. Consider the class A of sets A={{1, 2, 3}, {4, 5}, {6, 7, 8}}. Determine whether each of the

following is true or false :

i) 1A ii) {1, 2, 3}  A iii) {6, 7, 8}A iv) {4, 5}  A v) A vi)   A

7. In a survey of 60 people,it was found that 25 read news week magazine,26 read

time,26 read fortune,9 read both news week and fortune,11 read both news week and time, 8 read

both time and fortune and 3 read all three magazines. Find
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i) The number of people who read atleast one of the 3 magazines,

ii) The number of people who read exactly one magazine.

8. Find the power set for i) A = {1, 2, 3, 4, 5}, ii) B = {a, b, c} iii) C = {}

9. If A and B are finite sets,then A  B and A  B are finite and

 ( A  B) =  (A) +  (B) -  ( A  B)

10. i) Let S = {red, blue, green, yellow}. Determine which of the following is a partition

of S.

P1={{red},{blue, green}}

P2={{red, blue, green, yellow}}

P3={,{red, blue},{green, yellow}}

P4={{blue},{red, yellow, green}}

ii) Find all partitions of S={1, 2, 3}
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Question Choice 1 Choice 2 Choice 3 Choice 4 Answer

A pair of objects whose components occur in a specific order  is called an ---------- ordered pair          binary pair  order  ordered pair 

The ordered pairs (a,b) and (b,a) are -----unless a=b. equal     not equal          parallel  not parallel not equal          

Two or more sets can be combined using --- set identities    identities   operations    set operations set operations

The --- of two sets A and B is the set of elements that belongs to A or to B empty set        universal set      intersection  union union

The set of all subsets of the set S is called the ---- of S. power set     proper set           super  set        subset power set     

Number of subsets of S having no element is called ------ null set         proper set           super  set        subset null set         

| P(S)| =---- 2n  2 n n2 2n  

The ordered pairs (a,b) and (c,d) are ---- iff a=c and b=d equal  unequal    parallel       not parallel parallel 

The --- is finite subset superset empty set universal set empty set

The set N,Z,Q and R are ---- finite sets       infinite sets        singleton sets        universal sets infinite sets        

The set of all lines in a given --- is an infinite set  line               point plane set plane

Every ---- number is an integer Real  rational   natural         irrational  natural         

A set having only one element is called --- singleton set superset empty set universal set singleton set

A set is said to be --- if the number of its elements is a positive integer  infinite       finite  empty  singleton finite  

A set having an unlimited number of elements is called an ---- sets  infinite        finite empty singleton  infinite        

The set of ---less than 100 is a finite set. even numbers   odd numbers   both even and odd    either even or odd even numbers   

N is a ---- subset of Z regular improper  proper    regular proper    

Every integer need not be a ---- number whole   real  rational    natural natural

The --- is unique empty set          singleton set         universal set     finite set empty set          

If ---- then A and B are comparable sets A=B                  A<B                      A>B                 A¹B A=B                  
 If a set S has n elements,  then its power set has ------ 2 n m 2^n 2^n

If A and B are sets, the set of all ordered pairs whose first component  belongs to A and 
second component  belongs to B is called the------ 

 Binary product Cartesian product Ordered product  Binary relation Cartesian product 

 The Cartesian product of more than n sets is the set of ordered  of -----  s-tubles n-tubles 2-tubles 4-tubles n-tubles

The -------of two sets Aand B is the set of elements that belongs to both A and B. Universal set Empty set intersection Union intersection

 If A and B do not have any element in  common then the sets A and B are said to be -------
---

Disjoint intersection Union Complement Disjoint 

The sets of elements which belongs to union but not belongs to A is called the of ------ A Union complement  Disjoint intersection complement  

 If A and B are any two sets, then the set of elements that belongs to A but do not belongs 
to B is called -------- of A and B

 difference Union Intersection Sum  difference 

 If A and B are any two sets, then the set of elements that belongs to A or B ,but not to 
both is called the --------- difference of A and B

symmetric Antisymmetric Reflexive Irreflexive symmetric

 The principal  of duality states that wherever  S ,a statement of ------- of two expressions is 
valid then its dual is also valid

Intersection equality  Unequal Union equality

All the sets identities of various laws one simply the ---  of the corresponding  set identities  Equal duals Non dual  Non equal duals

 The set of all points on a given ------- is an infinite set Plane  Point Set  Line Line

{x/xϵR AND 0<X<1} is an Finite set  Infinite set Singleton  set Universal set Infinite set

Q C R ,since every rational number is a -----number whole real Rational  Irrational real 

 If A={3,4,5}  and B={x/xϵN and 2<x<6} then . A=B  A<B A>B  AǂB A=B

An -------is a subset of every set Finite set Singleton  set Empty set Universal set Empty set

 If A is the set of odd integers and B is the set of even integers, then A and B are -------- Comparable  set Disjoint set Equivalent  set Power  set Disjoint set

Union and intersection of sets are ---------- Empty Component Idempotent Singleton Idempotent

 A set whose elements are also sets is called a-------- of sets Degree  family Order Member  family

 Complement of the intersection of two sets is the--------- of their complements Union complement  Disjoint intersection Union
Sets can also be represented graphically by means of------ Chart diagram  venn diagrams Pie chart Bar diagram  venn diagrams

 The complement  of union of two sets is the--------- of their complements Idempotent Complement   intersection Union  intersection
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UNIT-V

SYLLABUS

Relation: Product set, Composition of relations, Types of relations, Partitions. Equivalence
Relations with example of congruence modulo relation, Partial ordering relations, n-ary relations.
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Possible Questions

2 Mark Questions:

1. Define a relation on a set with examples

2. Define composition of relations with an example

3. Define equivalence class

4. Define partition of a set

5. Define generalized intersection of two sets.

6 Mark Questions:

1. State and prove equivalence class theorem on relations.

2. R and S are “congruent modulo 3” and ”congruent modulo 4” relations respectively on the
set of integers. Find

(i) R  S (ii) R  S (iii) R  S (iv) S  R (v) R  S.

3. If R is the relation on the set of integers such that (a, b) in R, iff 3a+4b = 7n for some
integer n, prove that R is an equivalence relation.

4. Determine whether the relation R on the set off all integers is reflexive, symmetric, antisymmetric
and /or transitive, where a R b iff (i) a b (ii) ab ≥ 0 (iii) ab ≥ 1 (iv) a is multiple of b

5. If R is the relation on A = {1, 2, 3} such that (a, b) in R, iff a + b = even. Find the
relational matrix MR.Find also the relational matrices R-1 ,R, R2.

6. If R and S be relations on a set A represented by the matrices MR=
� � �
� � �
� � �

and MS=
� � �
� � �
� � �

.

Find the matrices that represent i) R S ii) R  S iii) R  S iv) S  R v) R  S

7. If the relation R1,R2,.....R6 are defined on the set of real numbers as given below

R1 = {(a, b) / a > b}, R2= {(a, b) / a ≥ b}, R3= {(a, b) / a < b}, R4= {(a, b) / a  b}, R5={(a, b) / a = b},
R6= {(a, b) / a  b}. Find the following composite relations R1  R2, R2  R2, R1  R4, R3  R5, R5  R3,
R6  R3, R6  R4, R6  R6.

8. Let R={(1, 1), (1, 3), (3, 2), (3, 4), (4, 2)}and S={(2, 1), (3, 3), (3, 4), (4, 1)}. Find the following
composite relations R  S, S  R, R  R,S  S, (R  S)  R, R  (S  R), R  R  R.

9. The relation R on the set A={1, 2, 3, 4, 5} is defined by the rule (a, b) in R, if 3 divides ab.
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(i) List the elements of R and R-1

(ii) Find the domain and range of R

(iii) Find the domain and range of R-1

10. If R = {(1, 2), (2, 4), (3, 3)} and S={(1, 3), (2, 4), (4, 2)}. Find (i) R  S

(i) R  S (iii) R  S (iv) S  R (v) R  S. Also verify that

dom (R  S) = dom (R)  dom (S) and range (R  S)  range (R)  range(S)
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Question Choice 1 Choice 2 Choice 3 Choice 4 Answer

A __________ R from a set A to a set B is a subset R of the cartesian product A´B Relation Binary relation duality principle partition of a set Binary relation

Let R be a relation on a set A then if aRa for all a in A then R is 
called___________

reflexive symmetric transitive antisymmetric reflexive

Let R be a relation on a set A then if aRb then bRa for all a,b in A then R is 
called___________

reflexive symmetric transitive antisymmetric symmetric

Let R be a relation on a set A then if aRb and bRc then aRc for all a,b,c in A then 
R is called___________

reflexive symmetric transitive antisymmetric transitive

A relation R on a set A is called an equivalence relation if R is 
reflexive , 
symmetric and 
transitive

reflexive , 
antisymmetric and 
transitive

irreflexive , 
symmetric and 
transitive

irreflexive , 
antisymmetric and 
transitive

reflexive , symmetric and transitive

A relation R on a set A is called an partial order relation if R is 
reflexive , 
symmetric and 
transitive

reflexive , 
antisymmetric and 
transitive

irreflexive , 
symmetric and 
transitive

irreflexive , 
antisymmetric and 
transitive

reflexive , antisymmetric and transitive

A poset in which every pair of elements have both a least upper bound and a 
greatest lower bound is called a ________

hasse diagram maximal element minimal element lattice lattice

If a relation is reflexive, symmetric and transitive then the relation is ___________ Relation Binary relation equivalence 
relation

partitial ordered 
relation

equivalence relation

If a relation is reflexive, anti symmetric and transitive then the relation is 
___________

Relation Binary relation equivalence 
relation

partitial ordered 
relation

partitial ordered relation

The two relations symmetric and antisymmetric are __________ unique equal not equal none of these not equal

A binary relation R in a  set X is said to be symmetric if ------ aRa aRb implies bRa
aRb,bRc implies 
aRc aRb,bRa implies a=b aRb implies bRa

A binary relation R in a  set X is said to be reflexive if ------ aRa aRb implies bRa
aRb,bRc implies 
aRc aRb,bRa implies a=b aRa

A binary relation R in a  set X is said to be antisymmetric if ------ aRa aRb implies bRa
aRb,bRc implies 
aRc aRb,bRa implies a=b aRb,bRa implies a=b

A binary relation R in a  set X is said to be transitive if ---- aRa aRb implies bRa
aRb,bRc implies 
aRc aRb,bRa implies a=b aRb,bRc implies aRc

If  R= {(1,2),(3,4),(2,2)} and S = {(4,2),(2,5),(3,1),(1,3)} are relations then SoS = -
-----

{(4,2),(3,2),(1,
4)} {(1,5),(3,2),(2,5)} {(1,2),(2,2)} {(4,5),(3,3),(1,1)} {(4,5),(3,3),(1,1)}

Let x = {1,2,3,4}, R = {(2,3),(4,1)} then the domain of R = --------- {1,3} {2,3} {2,4} {1,4} {2,4}

Let x = {1,2,3,4}, R = {(2,3),(4,1)} then the range of R = --------- {1,3} {3,1} {2,4} {1,4} {3,1}

In a relation matrix all the diagonal elements are one then it satisfies ------- symmetric antisymmetric transitive reflexive reflexive 

In a relation matrix A=(aij) aij =aji then it satisfies ------- relation symmetric reflexive transitive antisymmetric symmetric

A relation R on a set is said to be an equivalence relation if it is ------ Reflexive Symmetric 

Reflexive,Symmetr
ic,                  
Transitive   Transitive Reflexive,Symmetric, Transitive   

If  R= {(1,2),(3,4),(2,2)} and S = {(4,2),(2,5),(3,1),(1,3)} are relations then RoS = 
------

{(4,2),(3,2),(1,
4)} {(1,5),(3,2),(2,5)} {(1,2),(2,2)} {(4,5),(3,3),(1,1)} {(1,5),(3,2),(2,5)}

A relation R in a set X is ---------- if for every x in X, (x,x) in R transitive symmetric    irreflexive reflexive irreflexive

In N, define aRb if a+b = 7. This is symmetric when -------- b+a =7 a+a =7 b+c =7 a + c = 7 b+a =7 

If the relation is ---------- relation if aRb,bRa implies a = b. symmetric reflexive Antisymmetric not reflexive Antisymmetric

f from R to R, g from R to R defined by f(x) = 4x-1 and g(x) = cos x..The value of 
fog is ------ 4cosx –1 4cosx 4cosx +1 1/4cosx 4cosx –1

The subsets in a partition are also called --- of partition blocks members order  degree blocks

The equivalence classes of A form a ----of A 
member    partition        degree order

 partition     

The --------A/R is a partition of A quotient set   subset   super set     power set quotient set   

Symmetry and --- are not negative of each other symmetry not symmetry   anti symmetry   not anti symmetry anti symmetry   

The relation of similarity of --- is reflexive,symmetric and transitive triangle square rectangle cube triangle 

A relation R on a set A is aid to be --- if (a,a) in R symmetric reflexive   antisymmetric irreflexive reflexive   

A relation R on a set A is ---- if there is no a in A symmetry not symmetry   reflexive  irreflexive irreflexive

The quotient set A/R is ---of A member  partition  degree  order partition  

The --- of A form a partition of A
equivalence 
logic     

equivalence 
classes class logic equivalence classes

Any element bÎ [a] is called --- of equivalence class [a] member    order  degree     representative  representative

The collection of all equivalence classes of elements of A under an equivalence 
relation R is called --- of A by R

subset super set               quotient set            
universal set

quotient set            
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PART-A(20X1=20 Marks) 

Answer all the Questions: 
1. The equivalent statement for P and not P is ---------- 

(a) T (b) F (c) F and T (d) T and F 

2. The implications of P is -------------- 

(a) P (b) not P   (c) P or Q (d) P and Q  

3. A statement which has true as the truth value for all the 

assignments is called -------  

(a) Contradiction      (b) tautology    

(c) Either tautology or contradiction  (d) true  

4. P or P "equivalent to" P is called as -------  

(a) idempotent   (b)associative   (c)closure   (d)identity 

5. not(not P) "equivalent to" P  is called as--------   

(a)Involution  (b)Absorption  (c)Associative  (d)none  

6. If P then Q is "equivalent to"---------- 

(a) not P or Q (b) not P and Q   (c)P and Q     (d)P or Q  

7. The substitution instance of a tautology is a-----  

(a) tautology    (b)contradiction     (c)identically false (d)false  

8. If A = {1,2,3,4} and B = {2,4} then A intersection B = --------  

(a){2,4} (b){1,2,3,4} (c){1,2} d){} 

9. A biconditional statement P if and only if Q is "equivalent to " --  

(a)(Not P or Q) and (not Q or P) 

(b)(Not P or Q) or (not Q or P)  

(c)( P or Q) and (not Q or P)  

(d)(Not P or Q) and ( Q or P)  

10. The other name of tautology is_______   

(a) identically true (b)identically false  

(c)universally false (d)false 

11. The notation of  “x+1>x” for all real value x, is ________ 

(a)  (b) P(x)  (c)  (d)  

12. In this statement , P(x) denotes  ________ 

(a) Essential quantifier (b) Universal quantifier  

(c) Predicates  (d) subject 

13. The statement ________is tautology. 

(a) P P (b) PQ (c) P(QR) (d) P 

14. Proposition is called________. 

(a) Statement (b) tautology (c) true  (d) false 

15. Tautologically implication means________ 

(a) PQ   (b) PQ is fallacy  

(c) PQ is tautology   (d) PQ is Contradiction 

16. The operation________ is called unary operator. 

(a)    (b)    (c)    (d)   

17. The disjunction of two statement is denote the symbol________ 

(a)    (b)    (c)    (d)   

18. The equivalence P T T is called ________ 

(a) identity law   (b) Negation law  

(c) Domination law  (d) Absorption law 

19. The Precedence of the operator is ________ 

(a) 1  (b) 2  (c) 3  (d) 5 

20. Which one is not Distributive? 

(a) P (Q R) (P Q) (P R) 

(b) P (Q R) (P Q) (P R) 

(c) (P Q) R (P R) ( QC R) 

(d) (PQ) R P (Q R) 

 

PART-B (3X2=6 Marks) 

Answer all the Questions: 

21. Give the symbolic form of the statement “every book with a 

blue cover is a math6ematics book. 
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22. Construct the truth table for (PQ)P 

23. Define bound variable. 

PART-C (3X8=24 Marks) 

Answer all the Questions: 

24. (a) Without construct the truth table show that    

(P (QR)) (QR) (PR) R 

(OR) 

(b) Construct the truth table for(P Q) (R S) 

25. (a) Show that the following is an implication. 

P(QR) (PQ)(PR) 

(OR) 

(b) Define Tautology, Contraction and Fallacy with 

example. 

26.  (a) Write about predicate calculus.  

(OR) 

(b) Discuss about the types of quantifiers with example.                                                 
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