
IIT Patna 1

Discrete Mathematics

Predicate Logic: Introduction

Arijit Mondal
Dept of CSE

arijit@iitp.ac.in



IIT Patna 2

Insufficiency of Propositional Logic
• Wherever Mary goes, so does the lamb. Mary goes to school. So the lamb goes

to school.

• No contractors are dependable. Some engineers are contractors. Therefore
some engineers are not dependable.

• All dancers are graceful. Ayesha is a student. Ayesha is a dancer. Therefore some
student is graceful.

• Every passenger is either in first class or second class. Each passenger is in second
class if and only if he or she is not wealthy. Some passengers are wealthy. Not
all passengers are wealthy. Therefore some passengers are in second class.



IIT Patna 2

Insufficiency of Propositional Logic
• Wherever Mary goes, so does the lamb. Mary goes to school. So the lamb goes

to school.
• No contractors are dependable. Some engineers are contractors. Therefore

some engineers are not dependable.

• All dancers are graceful. Ayesha is a student. Ayesha is a dancer. Therefore some
student is graceful.

• Every passenger is either in first class or second class. Each passenger is in second
class if and only if he or she is not wealthy. Some passengers are wealthy. Not
all passengers are wealthy. Therefore some passengers are in second class.



IIT Patna 2

Insufficiency of Propositional Logic
• Wherever Mary goes, so does the lamb. Mary goes to school. So the lamb goes

to school.
• No contractors are dependable. Some engineers are contractors. Therefore

some engineers are not dependable.
• All dancers are graceful. Ayesha is a student. Ayesha is a dancer. Therefore some

student is graceful.

• Every passenger is either in first class or second class. Each passenger is in second
class if and only if he or she is not wealthy. Some passengers are wealthy. Not
all passengers are wealthy. Therefore some passengers are in second class.



IIT Patna 2

Insufficiency of Propositional Logic
• Wherever Mary goes, so does the lamb. Mary goes to school. So the lamb goes

to school.
• No contractors are dependable. Some engineers are contractors. Therefore

some engineers are not dependable.
• All dancers are graceful. Ayesha is a student. Ayesha is a dancer. Therefore some

student is graceful.
• Every passenger is either in first class or second class. Each passenger is in second

class if and only if he or she is not wealthy. Some passengers are wealthy. Not
all passengers are wealthy. Therefore some passengers are in second class.



IIT Patna 3

Predicate logic
• Wherever Mary goes, so does the lamb. Mary goes to school. So the lamb goes to school.

• No contractors are dependable. Some engineers are contractors. Therefore some engineers are not dependable.

• All dancers are graceful. Ayesha is a student. Ayesha is a dancer. Therefore some student is graceful.

• Every passenger is either in first class or second class. Each passenger is in second class if and only if he or she

is not wealthy. Some passengers are wealthy. Not all passengers are wealthy. Therefore some passengers are in

second class.

• New addition in Proposition logic (First order logic)

• Variables, Constants, Predicate symbols
• New connectors: ∃ (there exists), ∀ (for all)
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Formulating Predicate Logic Statement - 1
• Wherever Mary goes, so does the lamb. Mary goes to school. So the lamb goes

to school.

• Predicate goes(x, y) to denote x goes to y

• F1 : ∀x(goes(Mary, x) → goes(Lamb, x))
• F2 : goes(Mary, School)
• G : goes(Lamb, School)

• To prove: (F1 ∧ F2) → G is always true
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Formulating Predicate Logic Statement - 2
• No contractors are dependable. Some engineers are contractors. Therefore

some engineers are not dependable.

• Predicate contractor(x), dependable(x), engineer(x)
• F1 : ∀x(contractor(x) → ¬dependable(x))

Alternatively, ¬∃x(contractor(x) ∧ dependable(x))
• F2 : ∃x(engineer(x) ∧ contractor(x))
• G : ∃x(engineer(x) ∧ ¬dependable(x))

• To prove: (F1 ∧ F2) → G is always true
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Example - 3
• All dancers are graceful. Ayesha is a student. Ayesha is a dancer. Therefore some

student is graceful.
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Example - 4
• Every passenger is either in first class or second class. Each passenger is in second

class if and only if he or she is not wealthy. Some passengers are wealthy. Not
all passengers are wealthy. Therefore some passengers are in second class.
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Thank you!


