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Shortage of Propositional Logic

This deduction cannot be formalized in Propositional Logic:

All humans are mortal.  Socrates is a human.

Socrates is mortal.

We need some

e predicates for expressing properties of subjects,

and some

e quantifiers to quantify (the number of) the subjects
satisfying some properties (in terms of ALL or NONE).
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Syllogism

S=subject
P=property

Aristotle’s Syllogistic Connectives: a ¢ i

> SaP: Every Sis P.

> SiP: Some S is P.

» SeP:NoSisP. Every S is not P
Later was added: o

» SoP: Some S is not P.



L SAEED SALEHI, Frontiers Summer School in Mathematics, 25 August 2021. 4/10

Syllogistic Rules
M=middle property

MOP, SOM
SAP

First Figure

POM, SOM

d Fi
Second Figure SAD

MOP, MQOS

Third Fi
ird Figure SAD

POM, MOS
SAP

Fourth Figure
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Aristotle’s Syllogistic Valid Rules — First Figure

MaP, SaM

SaP

MaP,  SiM
SiP

MeP,  SaM

SeP

MeP, SiM
SoP

allMisP, allSisM
all Sis P

allMis P, someSisM
some S is P

noMisP, allSisM
no SisP

noMisP, someSisM
some S is not P
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Aristotle’s Syllogistic Valid Rules — Second Figure

PeM, SaM

SeP

PaM, SeM

SeP

PeM, SiM
SoP

PaM, SoM
SoP

noPisM, allSisM
no SisP

allPisM, noSisM
no SisP

noPis M, someSisM

some S is not P

all Pis M, some S is not M

some S is not P
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Aristotle’s Syllogistic Valid Rules — Third Figure

MaP, ./\/laS?
SiP '
MiP; MaS
SiP
MaP, MiS
SiP
MeP, /\/IaS7
SoP '
MoP, MaS
SoP
MeP, MiS
SoP

allMisP, allMisS
some S is P

some MisP, allMisS
some S is P

allMisP, someMisS

some S is P

noMisP, allMisS
some S is not P

some MisnotP, allMisS

some S is not P

noMisP, someMisS

some S is not P
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Aristotle’s Syllogistic Valid Rules — Fourth Figure

PaM, MaS 5
SiP '

PiM, MaS
SiP

PaM, MeS
SeP

PeM, /\/IaS7
SoP '

PeM, MiS
SoP

allPisM, allMisS
some S is P

some PisM, allMisS
some S is P

allPisM, noMisS
no SisP

noPisM, allMisS
some S is not P

noPisM, someMisS

some S is not P
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Syllogism, Set Theoretically

http://www.thefirstscience.org/syllogistic/

Aristotle’s Syllogistic Connectives: a ¢ i

> SaP: Every Sis P. SCP

» SiP: Some S is P. SNP#0D

» SeP: NoSisP. SNP=0
Later was added: o

» SoP: Some S is not P. S¢P

http://www.butte.edu/resources/interim/wmwu//ilogic/2.5/ilogic_2_5.html


http://www.thefirstscience.org/syllogistic/
http://www.butte.edu/resources/interim/wmwu//iLogic/2.5/iLogic_2_5.html
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Aristotle’s Syllogistic (In)valid Rules

Some rules are not valid — require non-emptiness conditions.

PaM, MaS
SiP
MaP, MaS
SiP
PeM, MaS
SoP

MeP, MaS
SoP

P=0

M=0

M=0

M=

PCM, MCS
SNP#0

MCP, MCS
SNP#0

PAM=0, MCS

X

X

X

S¢P

MNP =0, MQSX

S¢P
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