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Logical Statement

A meaningful assertive sentence or mathematical expressaibich
is either true or false but not both, is calleldogical Statement
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Logical Statement

A meaningful assertive sentence or mathematical expressaibich
is either true or false but not both, is calleldogical Statement
Logical statements are usually denoted By Q, R etc.
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@ \Sun rises in the east."
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@ \Sun rises in the east." a true statement
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° \Spun rises in the east." a true statement
@ \ 2 is a rational number."
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@ \Sun rises in the east." a true statement
p_. , N
o \ 2 is a rational number."a false statement
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@ \Sun rises in the east." a true statement
p_. , N
o \ 2 is a rational number."a false statement

T

o \He says, | always lie'".
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@ \Sun rises in the east." a true statement
p_. , N
o \ 2 is a rational number."a false statement

T

o \He says, | always lie'." not a statement
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@ \Sun rises in the east." a true statement
p_. , N
o \ 2 is a rational number."a false statement

o \He says, | always lie'." not a statement
o \Why are you not writing?"
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@ \Sun rises in the east." a true statement
p_. , N
o \ 2 is a rational number."a false statement

o \He says, | always lie'." not a statement
o \Why are you not writing?" not a statement
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@ \Sun rises in the east." a true statement
° \p 2 is a rational number."a false statement
o \He says, | always lie'." not a statement
o \Why are you not writing?" not a statement

o \Ram is not going to college."
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@ \Sun rises in the east." a true statement

° \p 2 is a rational number."a false statement
o \He says, | always lie'." not a statement

o \Why are you not writing?" not a statement
o \Ram is not going to college."

o \Radha is studyingand Mohan is playing."
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@ \Sun rises in the east." a true statement

° \p 2 is a rational number."a false statement
o \He says, | always lie'." not a statement

o \Why are you not writing?" not a statement
o \Ram is not going to college."

o \Radha is studyingand Mohan is playing."

@ \You will read a bookor you will sleep.”
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@ \Sun rises in the east." a true statement

° \p 2 is a rational number."a false statement
o \He says, | always lie'." not a statement

o \Why are you not writing?" not a statement
o \Ram is not going to college."

o \Radha is studyingand Mohan is playing."

@ \You will read a bookor you will sleep.”

o \If he will study hardthen he will pass the examination.”
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@ \Sun rises in the east." a true statement

° \p 2 is a rational number."a false statement

o \He says, | always lie'." not a statement

o \Why are you not writing?" not a statement

o \Ram is not going to college."

o \Radha is studyingand Mohan is playing."

@ \You will read a bookor you will sleep.”

o \If he will study hardthen he will pass the examination.”

o \He is aliveif and onlyif he is breathing."
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@ \Sun rises in the east." a true statement

° \p 2 is a rational number."a false statement

o \He says, | always lie'." not a statement

o \Why are you not writing?" not a statement

o \Ram is not going to college."

o \Radha is studyingand Mohan is playing."

@ \You will read a bookor you will sleep.”

o \If he will study hardthen he will pass the examination.”
o \He is aliveif and onlyif he is breathing."

o \ For everychild, there is a mother."
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@ \Sun rises in the east." a true statement

° \p 2 is a rational number."a false statement

o \He says, | always lie'." not a statement

o \Why are you not writing?" not a statement

o \Ram is not going to college."

o \Radha is studyingand Mohan is playing."

@ \You will read a bookor you will sleep.”

o \If he will study hardthen he will pass the examination.”
o \He is aliveif and onlyif he is breathing."

o \ For everychild, there is a mother."

o \ There existsa boy who has no sister."
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@ The operations "and', “or', "If ..., then ...’ "if and only'i
(briey i), and "not' are called propositional connectives.
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@ The operations "and', “or', "If ..., then ...’ "if and only'i
(briey i), and "not' are called propositional connectives.

o For every' (denoted by) is called theuniversal quanti er .
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@ The operations "and', “or', "If ..., then ...’ "if and only'i
(briey i), and "not' are called propositional connectives.

o For every' (denoted by) is called theuniversal quanti er .

@ There exists' (denoted b9) is called theexistential
quanti er .
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@ The operations "and', “or', "If ..., then ...’ "if and only'i
(briey i), and "not' are called propositional connectives.

o For every' (denoted by) is called theuniversal quanti er .

@ There exists' (denoted b9) is called theexistential
quanti er .

Truth value of a true statement i and Truth value of a false
statement isF.
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@ The operations "and', “or', "If ..., then ...’ "if and only'i
(briey i), and "not' are called propositional connectives.

o For every' (denoted by) is called theuniversal quanti er .

@ There exists' (denoted b9) is called theexistential
quanti er .

Truth value of a true statement i and Truth value of a false
statement isF.
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@ The operations "and', “or', "If ..., then ...’ "if and only'i
(briey i), and "not' are called propositional connectives.

o For every' (denoted by) is called theuniversal quanti er .

@ There exists' (denoted b9) is called theexistential
quanti er .

Truth value of a true statement i§ and Truth value of a false
statement isF. The rules of dependence of the truth value of a
statement formula on the truth values of its statement varlas
(atomic parts) are called theruth functional rules .
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@ The operations "and', “or', "If ..., then ...’ "if and only'i
(briey i), and "not' are called propositional connectives.

o For every' (denoted by) is called theuniversal quanti er .

@ There exists' (denoted b9) is called theexistential
quanti er .

Truth value of a true statement i§ and Truth value of a false
statement isF. The rules of dependence of the truth value of a
statement formula on the truth values of its statement vanlas
(atomic parts) are called theruth functional rules .These rules
are illustrated by tables called theuth tables .
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Propositional connectives and their truth functional sule

The propositional connective "and' is used to conjoin two
statements. The conjunction of a statemeft and a statementQ
is written as P and Q' denoted byP * Q.
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Propositional connectives and their truth functional sule

Conjunction

The propositional connective "and' is used to conjoin two
statements. The conjunction of a statemeft and a statementQ
is written as P and Q' denoted byP * Q.

Disjunction
The disjunction of two statementsP' and Q' is written as P or
Q' denoted by P _ Q".
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Propositional connectives and their truth functional sule

Implication

A statement of the form P impliesQ' or "If P, then Q' is called
Implication or Conditional Statement denoted byP =) Q.
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Propositional connectives and their truth functional sule

Implication

A statement of the form P impliesQ' or "If P, then Q' is called
Implication or Conditional Statement denoted byP =) Q.
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Propositional connectives and their truth functional sule

Implication
A statement of the form P impliesQ' or "If P, then Q' is called
Implication or Conditional Statement denoted byP =) Q.

The notationP =) Q also stands forQ is a necessary condition
for P' or "P is a su cient condition for Q'.

Dr. Laxmi Kant Mishra Language of Mathematics



Language of Mathematics
0000e0000000

Propositional connectives and their truth functional sule

Implication

A statement of the form P impliesQ' or "If P, then Q' is called
Implication or Conditional Statement denoted byP =) Q.
The notationP =) Q also stands forQ is a necessary conditio
for P' or "P is a su cient condition for Q'.

Again, P'is called theantecedentor the hypothesisand Q' is
called theconsequenbr the conclusion

=]

A\

Equivalence

A statement of the form “P' if and only if Q' (briey P i Q') is
called anequivalence. P implies and implied byQ' (in symbol

P Q") is logically same asP if and only if Q'.We also
express it by saying thatP' is a necessary and su cient condition
for Q.'
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Propositional connectives and their truth functional sule

Negation
The negation of a statementP" is denoted by ~ P".
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Propositional connectives and their truth functional sule

Negation
The negation of a statementP" is denoted by ~ P".

Truth Table for Negation
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Propositional connectives and their truth functional sule

Truth Table forP* Q,P_Q,P =) Q andP | Q

PIQIP*"Q|P_Q|P=) Q|P() Q
T[T | T T T T
T|F| F T F F
F[T| F T T F
FIF| F F T T
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A statement containing no propositional connectives, idled
Atomic Statement .
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A statement containing no propositional connectives, idled
Atomic Statement .

Tautology and Contradiction

A statement which is always true irrespective of truth vaduef its
atomic parts, is called &autology .
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A statement containing no propositional connectives, idled
Atomic Statement .

Tautology and Contradiction

A statement which is always true irrespective of truth vaduef its
atomic parts, is called &autology .
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A statement containing no propositional connectives, idled
Atomic Statement .

Tautology and Contradiction

A statement which is always true irrespective of truth vaduef its
atomic parts, is called &autology .

A statement which is always false irrespective of truth \edwf its
atomic parts, is called &ontradiction .

v
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A statement containing no propositional connectives, idled
Atomic Statement .

Tautology and Contradiction

A statement which is always true irrespective of truth vaduef its
atomic parts, is called &autology .

A statement which is always false irrespective of truth \edwf its
atomic parts, is called &ontradiction .

Logical Equivalence

Two statementsP and Q are said to bdogically equivalent
(denoted byP Q) if P () Q is tautology.
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Examples

DeMorgan's Law

PrQ) (P_(Q
P_Q (P"(Q
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Examples

DeMorgan's Law

PrQ) (P_(Q
P_Q (P"(Q

PIQ| P| Q|P*"Q| (P*"Q) |[(P)_(Q | (PQ
(P)_(CQ
T|T | F | F T F F T
T|IF| F | T F T T T
F|T | T | F F T T T
FIF| T | T F T T T
[]
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Examples

Contrapositive

P= Q (Q= (P
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Examples
Contrapositive
(P=) Q (Q=) (P) )
PIQ| Pl Q|P=) Q|(Q=) (P)|I(P= QI
(Q= (P
T[T]|F F T T T
TIF[F [T F F T
FIT| T F T T T
FIF| T[T T T T
[]

A\
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Examples

Contrapositive

P=) Q (P)"Q
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Examples

P=) Q (P)"Q J

PI1Q| PIP= Q|(P*"Q|(P = Q 0
(Q= (P

T|T | F T T T

T|F| F F F T

FIT | T T T T

FIF | T T T T
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Examples

Idempotent law
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Examples

Idempotent law
PAP P
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Examples

Idempotent law
PAP P
P P P
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Examples

Idempotent law
PAP P
P P P

P=) Q=) Q= R (P= R
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Examples

Idempotent law
PAP P
P P P

P=) Q=) Q= R (P= R
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Examples

Idempotent law
PAP P
P P P

P=) Q=) Q= R (P= R

Commutative law
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Examples

Idempotent law
PAP P
P P P

P=) Q=) Q= R (P= R

Commutative law
PAQ Q~P
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Examples

Idempotent law
PAP P
P P P

P=) Q=) Q= R (P= R

PAQ QAP
P Q Q_P
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