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1834–1923



predicates a, b …

negation         

every a satisfies b

a relation  

between predicates 

a ⊨ b
valid rules

Venn diagram

contraposition

of predicates

INF1A
contrapositions

a ✏ b b ✏ c
a ✏ c

a ✏ b b ✏ ¬c
a ✏ ¬c

<latexit sha1_base64="TpobzhzcexAp63oiVBL6HWstfcQ="></latexit>

a ✏ b
¬b ✏ ¬a

a ✏ ¬b
b ✏ ¬a

¬a ✏ b
¬b ✏ a

<latexit sha1_base64="zbhHM2DN4mrV5mdAn7+nh5H6gX4="></latexit>

(¬a)x = not(a x)

¬¬a = a

<latexit sha1_base64="DDihAAumkhfESPn7sg2zzm2yN+o="></latexit>



p :: U -> Bool
<latexit sha1_base64="Itpxz5/Bcu1R16Vg1OolpEMzj1A=">AAAEUHicbVPNbhMxEHabAmX5a8uRi0VVxKFESaACVQqqioR64FAEaSt1o8rrnd1Y8drG9jaJVnkDnoYrPAU33oQ </latexit>

a

bc

a ⊨ b   b ⊭ c   b ⊭ a   a ⊭ c  c ⊭ a
a ⊭ ¬b   b ⊭ ¬c   b ⊭ ¬a   a ⊨ ¬c  c ⊨ ¬a

where,  (¬a) x = ¬(a x)

INF1A
propositions

We say   a ⊨  b   iff

{ x | a x } ⊆  { x | b x } 


as in this example. 

If this is an Euler diagram, the following propositions 
are valid.



more contraposition
When can you buy drinks in a shop?
In Scotland alcohol can be sold between the 
hours of 10am and 10pm.
In some other countries you can buy alcohol 24/7.
In others you can never buy alcohol (legally).

In Scotland Time is between 10am and 10pm

Can legally buy alcohol.
<latexit sha1_base64="ir0GkVpWcynR/5u6bv0ASsZnNZc="></latexit>

In Scotland Cannot legally buy alcohol.

??
<latexit sha1_base64="VaSgr0s/ZMzcbZwutf24u1Rom1s="></latexit>

Time is between 10am and 10pm. Cannot legally buy alcohol.

??
<latexit sha1_base64="0gqvGkPEp1mIRYfj9uadNjBIBzM="></latexit>

What time can I buy 
alcohol in Scotland?
You can buy alcohol 
in a supermarket from 
between 10am and 
10pm each day. 

INF1A
syllogism

(For this discussion we assume you are of age to buy alcohol in Scotland.)



more contraposition
When can you buy drinks in a shop?
In Scotland alcohol can be sold between the 
hours of 10am and 10pm.
In some other countries you can buy alcohol 24/7.
In others you can never buy alcohol (legally).

In Scotland Time is between 10am and 10pm

Can legally buy alcohol.
<latexit sha1_base64="ir0GkVpWcynR/5u6bv0ASsZnNZc="></latexit>

In Scotland Cannot legally buy alcohol.

??
<latexit sha1_base64="VaSgr0s/ZMzcbZwutf24u1Rom1s="></latexit>

What time can I buy 
alcohol in Scotland?
You can buy alcohol 
in a supermarket from 
between 10am and 
10pm each day. 

INF1A
syllogism

(For this discussion we assume you are of age to buy alcohol in Scotland.)

Time is between 10am and 10pm. Cannot legally buy alcohol.

Not in Scotland.
<latexit sha1_base64="CD2bLt+/B1tJgjuuLlirKMcEAP0="></latexit>



more contraposition
When can you buy drinks in a shop?
In Scotland alcohol can be sold between the 
hours of 10am and 10pm.
In some other countries you can buy alcohol 24/7.
In others you can never buy alcohol (legally).

In Scotland Time is between 10am and 10pm

Can legally buy alcohol.
<latexit sha1_base64="ir0GkVpWcynR/5u6bv0ASsZnNZc="></latexit>

What time can I buy 
alcohol in Scotland?
You can buy alcohol 
in a supermarket from 
between 10am and 
10pm each day. 

INF1A
syllogism

(For this discussion we assume you are of age to buy alcohol in Scotland.)

Time is between 10am and 10pm. Cannot legally buy alcohol.

Not in Scotland.
<latexit sha1_base64="CD2bLt+/B1tJgjuuLlirKMcEAP0="></latexit>

In Scotland Cannot legally buy alcohol.

Time is after 10pm and before 10am; be patient . . .
<latexit sha1_base64="GwhXc9a7iCPxlxUWvPkaWQY46dY="></latexit>



Contraposition of propositions

a ✏ b b ✏ c
a ✏ c

<latexit sha1_base64="zjRIDakvTCQ0/3utJgYfVOHiwgU="></latexit>

barbara

b ✏ c a 6✏ c

??
<latexit sha1_base64="HtguSjpEEqFvE6H7KAozb+1lPPY="></latexit>

a ✏ b a 6✏ c

??
<latexit sha1_base64="SwnNb6FF0zIUkaAlBUQudg0shGw="></latexit>

What can we deduce in each case?

a 6✏ c
<latexit sha1_base64="lQ88W4ZGnKl3E0t9dYqGzGZbUlM="></latexit>

INF1A
contraposition

What does this mean? 



Contraposition of propositions

a ✏ b b ✏ c
a ✏ c

<latexit sha1_base64="zjRIDakvTCQ0/3utJgYfVOHiwgU="></latexit>

a ✏ b a 6✏ c

b 6✏ c
<latexit sha1_base64="fkWGc1lK4PsxDdrYKCq4xoH2cnw="></latexit>

b ✏ c a 6✏ c

a 6✏ b
<latexit sha1_base64="96PxsX3cwcEu143hb6dedXOMSBo="></latexit>

baroco

bocardo

barbara

every a is b

a ✏ b
<latexit sha1_base64="8Ha5cRRF3JgkNYOyLc4/d4kp8Dw="></latexit>

some a is not b

a 6✏ b
<latexit sha1_base64="xSDt1OlAxadCWVCGz0S0LG1MNg4="></latexit>

This region  
is inhabited

INF1A
contraposition

This region  
is empty



9

Aristotle 
384–322 BC

some a is b 

some a is not b

These regions  
are inhabited

John Venn 
1834–1923

every a is b 

no a is b

Aristotle’s categorical propositions

These regions  
are empty

a 6✏ ¬b
<latexit sha1_base64="1JQ63nGZkga5HpiKUAFDuj48nv0="></latexit>

a 6✏ b
<latexit sha1_base64="xSDt1OlAxadCWVCGz0S0LG1MNg4="></latexit>

a ✏ b
<latexit sha1_base64="8Ha5cRRF3JgkNYOyLc4/d4kp8Dw="></latexit>

a ✏ ¬b
<latexit sha1_base64="7IzlDZADKxT3pcvkutDvQiwJKjc="></latexit>

universal affirmation

universal denial

particular affirmation

particular denial

INF1A
propositions



some a is b

some b is a

some a is not b

some not b is a some not b is not a

some not a is not b

a 6✏ ¬b
b 6✏ ¬a

a 6✏ b

¬b 6✏ ¬a
¬a 6✏ b

¬b 6✏ a
<latexit sha1_base64="mpgTfAmPt5bwjRJHdhaRCv+mW7Y="></latexit>

more contrapositions of predicates



11
some a is not b

inhabited

all a is b

empty

no a is b

some a is b

Aristotle’s Categorical Propositions INF1A
propositions
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some a is not b

inhabited

every a is b

empty

no a is b

some a is b

Aristotle’s Categorical Propositions

contradict
a ✏ ¬b

<latexit sha1_base64="7IzlDZADKxT3pcvkutDvQiwJKjc="></latexit>

a 6✏ ¬b
<latexit sha1_base64="1JQ63nGZkga5HpiKUAFDuj48nv0="></latexit>

a 6✏ b
<latexit sha1_base64="xSDt1OlAxadCWVCGz0S0LG1MNg4="></latexit>

a ✏ b
<latexit sha1_base64="8Ha5cRRF3JgkNYOyLc4/d4kp8Dw="></latexit>

INF1A
propositions



some a is not b no b is c

some c is a

No mathematician is 
infallible 

Some programmers 
are mathematicians 
∴ Some programmers 

are fallible

b ✏ ¬c c 6✏ ¬a
a 6✏ b

<latexit sha1_base64="tA7LmLrLFPUWbge9nEhNiRsCC5A="></latexit>

no b is c

some c is a


some a is not b

1

2

3

INF1A
soundness



All plants are fungi 
Some flowers are not plants 
∴ Some flowers are not fungi

Is this a valid argument? 

Give it as a syllogism, and use Venn diagrams  
either to show it is valid,  

or to produce a counterexample.

?
INF1A

counterexamples



All plants are fungi 
Some flowers are not plants 
∴ Some flowers are not fungi

all a is b

some c is not a

some c is not b

every a is b some c is not b

some c is not a

?
? ?

a ✏ b c 6✏ a

c 6✏ b
<latexit sha1_base64="PtZMD5R/TT336ANJAyT4k4JKA0g="></latexit>

INF1A
propositions



All plants are fungi 
Some flowers are not plants 
Some flowers are not fungi

all a is b

some c is not a

some c is not b

every a is b some c is not b

some c is not a

X

XX

¿counterexample?

this region could 
be empty a ✏ b c 6✏ a

c 6✏ b
<latexit sha1_base64="PtZMD5R/TT336ANJAyT4k4JKA0g="></latexit>

INF1A
propositions



All plants are fungi 
Some flowers are not plants 
∴ Some flowers are not fungi

every a is b some c is not b

some c is not a

X

XX

plant fungus flower
✔ ✔ ✔

✔ ✔ ✖

✖ ✔ ✔

✖ ✔ ✖

✖ ✖ ✖

A counterexample can be given 
by including 

things of five different kinds  
corresponding to the red d ts 

as shown in the table. 
We only actually need the third 

row.

a ✏ b c 6✏ a

c 6✏ b
<latexit sha1_base64="PtZMD5R/TT336ANJAyT4k4JKA0g="></latexit>

INF1A
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1

2

3

4 5

6
7

a b c

fresison

no b is c

some c is a


some a is not b

no b is c means both 3 and 7 are empty 
some c is a means at least one of 7 and 5 is inhabited 

— since 7 is empty, 5 is inhabited. 
This shows that the conclusion is valid since, 
some a is not b means at least one of 4 and 5 is inhabited.

b ✏ ¬c c 6✏ ¬a
a 6✏ b

p ✏ ¬m m 6✏ ¬s
s 6✏ p

<latexit sha1_base64="i6573gJ9IThck+LiQq5fuUqArrg="></latexit>



All plants are fungi 
Some flowers are not plants 
Some flowers are not fungi

all a is b

some c is not a

some c is not b

every a is b some c is not b

some c is not a

X

XX

¿counterexample?

this region could 
be empty a ✏ b c 6✏ a

c 6✏ b
<latexit sha1_base64="PtZMD5R/TT336ANJAyT4k4JKA0g="></latexit>
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propositions



Aristotle 
384-322 BC

a ✏ b b ✏ c
a ✏ c

<latexit sha1_base64="zjRIDakvTCQ0/3utJgYfVOHiwgU="></latexit>

a ✏ b b ✏ ¬c
a ✏ ¬c

<latexit sha1_base64="l5shQ+9ggY5w0NpKYf3K66Cbm7I="></latexit>

a ✏ b c ✏ ¬b
a ✏ ¬c

<latexit sha1_base64="sJH/vo7I1+3gX7P2B9eqGPh6tyo="></latexit>

a ✏ b c ✏ ¬b
c ✏ ¬a

<latexit sha1_base64="PbWZvSABqOxrGiGvryIWdhd+srQ="></latexit>

a ✏ b b ✏ ¬c
c ✏ ¬a

<latexit sha1_base64="/G0EbXGdmcFBrzU8uJWvmmJ8rlo="></latexit>

cesare

camestres

calemes

barbara celarent

take 
contrapositive

INF1A
syllogism



c ✏ ¬b a 6✏ ¬c
a 6✏ b

<latexit sha1_base64="kIYxuD+QfDSpEwV6+M13CYB++VU="></latexit>

ferio

dimatis

c ✏ b a 6✏ ¬c
a 6✏ ¬b

<latexit sha1_base64="57MFzsOoNYXBYhPuQw6nwkCXiNQ="></latexit>

c ✏ b a 6✏ ¬c
b 6✏ ¬a

<latexit sha1_base64="bsjWAIVGI9A/oh8qNogfAIosUR4="></latexit>

substitute ¬b for b
<latexit sha1_base64="B37woEzhwtsirCxthbrH4W4szhI="></latexit>

take the contrapositive of the conclusion
<latexit sha1_base64="Ji88yLloGn1bIoH+B7eGVaRSTbU="></latexit>

Showing a rule is valid by deriving it from a valid rule

local contraposition

INF1A
propositions

We may also 
show a rule is 

invalid by 
deriving it from 
an invalid rule



a ✏ b b ✏ ¬c
a ✏ ¬c

<latexit sha1_base64="l5shQ+9ggY5w0NpKYf3K66Cbm7I="></latexit>

a ✏ ¬b
<latexit sha1_base64="7IzlDZADKxT3pcvkutDvQiwJKjc="></latexit>

a 6✏ ¬b
<latexit sha1_base64="1JQ63nGZkga5HpiKUAFDuj48nv0="></latexit>

a 6✏ b
<latexit sha1_base64="xSDt1OlAxadCWVCGz0S0LG1MNg4="></latexit>

a ✏ b
<latexit sha1_base64="8Ha5cRRF3JgkNYOyLc4/d4kp8Dw="></latexit>

a ✏ b b ✏ c
a ✏ c

<latexit sha1_base64="zjRIDakvTCQ0/3utJgYfVOHiwgU="></latexit>

a ✏ b a 6✏ c

b 6✏ c
<latexit sha1_base64="fkWGc1lK4PsxDdrYKCq4xoH2cnw="></latexit>

b ✏ c a 6✏ c

a 6✏ b
<latexit sha1_base64="96PxsX3cwcEu143hb6dedXOMSBo="></latexit>

a ✏ b a 6✏ ¬c
b 6✏ ¬c

<latexit sha1_base64="F7T1jfsH/yxs+xrXm2P86KE80cQ="></latexit>

c ✏ ¬b a 6✏ ¬c
a 6✏ b

<latexit sha1_base64="kIYxuD+QfDSpEwV6+M13CYB++VU="></latexit>

a ✏ b c ✏ ¬b
a ✏ ¬c

<latexit sha1_base64="sJH/vo7I1+3gX7P2B9eqGPh6tyo="></latexit>

a ✏ b c ✏ ¬b
c ✏ ¬a

<latexit sha1_base64="PbWZvSABqOxrGiGvryIWdhd+srQ="></latexit>

a ✏ b b ✏ ¬c
c ✏ ¬a

<latexit sha1_base64="/G0EbXGdmcFBrzU8uJWvmmJ8rlo="></latexit>

a ✏ b a 6✏ ¬c
c 6✏ ¬b

<latexit sha1_base64="SrgesAxJxZLz7Vs2SGz6l55XM9s="></latexit>

barocobocardobarbara

ferio

festino
b ✏ ¬c a 6✏ ¬c

a 6✏ b
<latexit sha1_base64="YjrkqBZuaknkto8ND7aPz+vbwQE="></latexit>

a ✏ ¬b a 6✏ ¬c
c 6✏ b

<latexit sha1_base64="vYgrllY/yQmg6zDlyecHlwK2/qg="></latexit>

ferison
b ✏ ¬c c 6✏ ¬a

a 6✏ b
<latexit sha1_base64="tA7LmLrLFPUWbge9nEhNiRsCC5A="></latexit>

fresison

a ✏ b c 6✏ ¬a
c 6✏ ¬b

<latexit sha1_base64="irEpV6kEVtwMmBFiBMbmaRSSPhw="></latexit>

darii

datisi

disamis

c ✏ b a 6✏ ¬c
b 6✏ ¬a

<latexit sha1_base64="JoWm8d0vlTL48B8LvidPSQ7cOtE="></latexit>

dimatis

celarent

cesare

camestres

calemes

a e i o



a ✏ b b ✏ ¬c
a ✏ ¬c

<latexit sha1_base64="l5shQ+9ggY5w0NpKYf3K66Cbm7I="></latexit>

a ✏ ¬b
<latexit sha1_base64="7IzlDZADKxT3pcvkutDvQiwJKjc="></latexit>

a 6✏ ¬b
<latexit sha1_base64="1JQ63nGZkga5HpiKUAFDuj48nv0="></latexit>

a 6✏ b
<latexit sha1_base64="xSDt1OlAxadCWVCGz0S0LG1MNg4="></latexit>

a ✏ b
<latexit sha1_base64="8Ha5cRRF3JgkNYOyLc4/d4kp8Dw="></latexit>

a ✏ b b ✏ c
a ✏ c

<latexit sha1_base64="zjRIDakvTCQ0/3utJgYfVOHiwgU="></latexit>

a ✏ b a 6✏ c

b 6✏ c
<latexit sha1_base64="fkWGc1lK4PsxDdrYKCq4xoH2cnw="></latexit>

b ✏ c a 6✏ c

a 6✏ b
<latexit sha1_base64="96PxsX3cwcEu143hb6dedXOMSBo="></latexit>

a ✏ b a 6✏ ¬c
b 6✏ ¬c

<latexit sha1_base64="F7T1jfsH/yxs+xrXm2P86KE80cQ="></latexit>

c ✏ ¬b a 6✏ ¬c
a 6✏ b

<latexit sha1_base64="kIYxuD+QfDSpEwV6+M13CYB++VU="></latexit>

a ✏ b c ✏ ¬b
a ✏ ¬c

<latexit sha1_base64="sJH/vo7I1+3gX7P2B9eqGPh6tyo="></latexit>

a ✏ b c ✏ ¬b
c ✏ ¬a

<latexit sha1_base64="PbWZvSABqOxrGiGvryIWdhd+srQ="></latexit>

a ✏ b b ✏ ¬c
c ✏ ¬a

<latexit sha1_base64="/G0EbXGdmcFBrzU8uJWvmmJ8rlo="></latexit>

a ✏ b a 6✏ ¬c
c 6✏ ¬b

<latexit sha1_base64="SrgesAxJxZLz7Vs2SGz6l55XM9s="></latexit>

barocobocardobarbara

ferio

festino

b ✏ ¬c a 6✏ ¬c
a 6✏ b

<latexit sha1_base64="YjrkqBZuaknkto8ND7aPz+vbwQE="></latexit>

a ✏ ¬b a 6✏ ¬c
c 6✏ b

<latexit sha1_base64="vYgrllY/yQmg6zDlyecHlwK2/qg="></latexit>

ferison

b ✏ ¬c c 6✏ ¬a
a 6✏ b

<latexit sha1_base64="tA7LmLrLFPUWbge9nEhNiRsCC5A="></latexit>

fresison

a ✏ b c 6✏ ¬a
c 6✏ ¬b

<latexit sha1_base64="irEpV6kEVtwMmBFiBMbmaRSSPhw="></latexit>

darii

datisi

disamis

c ✏ b a 6✏ ¬c
b 6✏ ¬a

<latexit sha1_base64="JoWm8d0vlTL48B8LvidPSQ7cOtE="></latexit>

dimatis

celarent

cesare

camestres

calemes

a e i o

The first row is derived from Barbara 
by contraposition 

The second row is derived from the first 
by substituting  for  .¬c

<latexit sha1_base64="tr2fnCpGvbEQLGa7+smcMuRTSgQ="></latexit>

c
<latexit sha1_base64="nU/GQxr2dCc5m7AsK/PzCIOmynw="></latexit>

You should derive each of the following 
rows from those above, using 

substitutions and local contraposition.

INF1A
syllogisms



Syllogisms as a logical system


three predicates; four kinds of proposition


15 rules — but they can all be derived from barbara by simple reasoning

the modern notation helps a lot in making patterns visible


The meaning of a categorical proposition is defined by saying some region 
of a two-predicate Venn diagram is empty or inhabited.


Are there some ideas we can’t expresses categorical propositions? 


For example, can we express the statement that, “All tall men are Greek” ?


In general, What is a predicate?

What operations are there on predicates?


We consider a finite universe U — a collection of things.


Any subset a ⊆ U can be treated as a predicate:

a x is true iff x ∈ a


a ⊨ b iff a ⊆ b and barbara is sound     

x ∈ ¬a iff x ∉ a    a ⊨ b iff ¬b ⊨ ¬a 

INF1A
syllogisms



predicates

a b c

negation

¬¬a = a

every a satisfies b

a relation  

between predicates 

a ⊨ b

a ⊨ b

¬b ⊨ ¬a

a ✏ b b ✏ c
a ✏ c

<latexit sha1_base64="zjRIDakvTCQ0/3utJgYfVOHiwgU="></latexit>

sound rules


Venn diagram

a ✏ b a 6✏ c

b 6✏ c
<latexit sha1_base64="fkWGc1lK4PsxDdrYKCq4xoH2cnw="></latexit>

Euler diagram

counterexamples



All rabbits have fur 
Some pets are rabbits 
∴ Some pets have fur

r ✏ f p 6✏ ¬r
p 6✏ ¬f

<latexit sha1_base64="vVWGVysf1VxvpUQ5gzarscPqSzU="></latexit>

p ✏ ¬f
r ✏ f

¬f ✏ ¬r
p ✏ ¬r

<latexit sha1_base64="+U0+o58BYJiuOLUsmf5FozNIqiQ="></latexit>

Here is a little proof to show  
this argument is sound

This shows that, if            and               then             , 
but we assume that           and              , so               .

r ✏ f
<latexit sha1_base64="MHxG1A9E1JlLG8aBdkoLkLtFyvw="></latexit>

p ✏ ¬f
<latexit sha1_base64="EhvlziBvUwnAN+x7S7bSPpk7fa0="></latexit>

p ✏ ¬r
<latexit sha1_base64="ea3F4KdZKcHkJZYpe0Ev3mV4IaA="></latexit>

p 6✏ ¬r
<latexit sha1_base64="JO9H4x8e/bkmz/fu07VhMnGkZKw="></latexit>

p 6✏ ¬f
<latexit sha1_base64="LF2Ol4vTuGORL/muP6aYjEnGeGg="></latexit>

r ✏ f
<latexit sha1_base64="MHxG1A9E1JlLG8aBdkoLkLtFyvw="></latexit>



m 6✏ p m ✏ s

s 6✏ p
<latexit sha1_base64="78DEKGTnqTPoR11lPYXLtdjzvAY="></latexit>

p ✏ m s 6✏ m

s 6✏ p
<latexit sha1_base64="HpHadmh4WfCHzq2cHkeIbKtDnZA="></latexit>

m 6✏ ¬p m ✏ s

s 6✏ ¬p
<latexit sha1_base64="HRCWloADq/L0E2hwE/Bx0wDYn6g="></latexit>

p 6✏ ¬m m ✏ s

s 6✏ ¬p
<latexit sha1_base64="+BqIVh2XMm54u+MCDpvloueMU44="></latexit>

p ✏ ¬m s 6✏ ¬m
s 6✏ p

<latexit sha1_base64="+9wMCzLukyS8odVIWg3C3kWF+kE="></latexit>

m ✏ ¬p s ✏ m
s ✏ ¬p

<latexit sha1_base64="6hg6Rs7R8NWF9Tm+PWU1vAZZrys="></latexit>

m ✏ p m 6✏ ¬s
s 6✏ ¬p

<latexit sha1_base64="dwNEJdMUB8lzTusuHpU3Kyk1cSY="></latexit>

m ✏ ¬p m 6✏ ¬s
s 6✏ p

<latexit sha1_base64="LFMsqenS1JLXfvvbhHj9amM3DTs="></latexit>

m ✏ p s 6✏ ¬m
s 6✏ ¬p

<latexit sha1_base64="JX1z1anhPQdauRCMCObFFLysAlc="></latexit>

m ✏ ¬p s 6✏ ¬m
s 6✏ p

<latexit sha1_base64="58AzBzb8PHuFSAlF8jPfvN1IE+Y="></latexit>

p ✏ ¬m m 6✏ ¬s
s 6✏ p

<latexit sha1_base64="KThgi1/ACaxvo8RS7rpR74vf3x4="></latexit>

p ✏ ¬m s ✏ m
s ✏ ¬p

<latexit sha1_base64="vAaatNmes0Og9z2MMtu8KaMf6ok="></latexit>

p ✏ m s ✏ ¬m
s ✏ ¬p

<latexit sha1_base64="KGPVrkGXdelBEG4Hq+9NQG40qQc="></latexit>

p ✏ m m ✏ ¬s
s ✏ ¬p

<latexit sha1_base64="aaoIzFzs3R+9Muql+fBlxYaK8yE="></latexit>

a ✏ ¬b
<latexit sha1_base64="7IzlDZADKxT3pcvkutDvQiwJKjc="></latexit>

a 6✏ ¬b
<latexit sha1_base64="1JQ63nGZkga5HpiKUAFDuj48nv0="></latexit>

a 6✏ b
<latexit sha1_base64="xSDt1OlAxadCWVCGz0S0LG1MNg4="></latexit>

a ✏ b
<latexit sha1_base64="8Ha5cRRF3JgkNYOyLc4/d4kp8Dw="></latexit>

a

e

i

o

barocobocardobarbara

ferio

festino

ferison fresison

darii

datisi

disamis

dimatis

celarent

cesare

camestres

calemes

m ✏ p s ✏ m
s ✏ p

<latexit sha1_base64="Yr9eSQku+ByuSExc+xG9BeGZ4Qc="></latexit>

INF1A
syllogisms

syllogisms in standard form



m 6✏ p m ✏ s

s 6✏ p
<latexit sha1_base64="78DEKGTnqTPoR11lPYXLtdjzvAY="></latexit>

p ✏ m s 6✏ m

s 6✏ p
<latexit sha1_base64="HpHadmh4WfCHzq2cHkeIbKtDnZA="></latexit>

m 6✏ ¬p m ✏ s

s 6✏ ¬p
<latexit sha1_base64="HRCWloADq/L0E2hwE/Bx0wDYn6g="></latexit>

p 6✏ ¬m m ✏ s

s 6✏ ¬p
<latexit sha1_base64="+BqIVh2XMm54u+MCDpvloueMU44="></latexit>

p ✏ ¬m s 6✏ ¬m
s 6✏ p

<latexit sha1_base64="+9wMCzLukyS8odVIWg3C3kWF+kE="></latexit>

m ✏ ¬p s ✏ m
s ✏ ¬p

<latexit sha1_base64="6hg6Rs7R8NWF9Tm+PWU1vAZZrys="></latexit>

m ✏ p m 6✏ ¬s
s 6✏ ¬p

<latexit sha1_base64="dwNEJdMUB8lzTusuHpU3Kyk1cSY="></latexit>

m ✏ ¬p m 6✏ ¬s
s 6✏ p

<latexit sha1_base64="LFMsqenS1JLXfvvbhHj9amM3DTs="></latexit>

m ✏ p s 6✏ ¬m
s 6✏ ¬p

<latexit sha1_base64="JX1z1anhPQdauRCMCObFFLysAlc="></latexit>

m ✏ ¬p s 6✏ ¬m
s 6✏ p

<latexit sha1_base64="58AzBzb8PHuFSAlF8jPfvN1IE+Y="></latexit>

p ✏ ¬m m 6✏ ¬s
s 6✏ p

<latexit sha1_base64="KThgi1/ACaxvo8RS7rpR74vf3x4="></latexit>

p ✏ ¬m s ✏ m
s ✏ ¬p

<latexit sha1_base64="vAaatNmes0Og9z2MMtu8KaMf6ok="></latexit>

p ✏ m s ✏ ¬m
s ✏ ¬p

<latexit sha1_base64="KGPVrkGXdelBEG4Hq+9NQG40qQc="></latexit>

p ✏ m m ✏ ¬s
s ✏ ¬p

<latexit sha1_base64="aaoIzFzs3R+9Muql+fBlxYaK8yE="></latexit>

barocobocardobarbara

ferio

festino

ferison fresison

darii

datisi

disamis

dimatis

celarent

cesare

camestres

calemes

m ✏ p s ✏ m
s ✏ p

<latexit sha1_base64="Yr9eSQku+ByuSExc+xG9BeGZ4Qc="></latexit>

darii

<latexit sha1_base64="692jPw8ApdtEB2f17auY0A8kttI="></latexit>

s ✏ p s 6✏ ¬s
s 6✏ ¬p

<latexit sha1_base64="PxscY9AHBy8OhA/YT6ZDV5tgThw="></latexit>

s 6✏ ¬s



0

1

2
3

4 5

6 7

s m p



No homework is fun 
Some reading is homework 
∴ Some reading is not fun

All informative things are useful 
Some websites are not useful 
∴ Some websites are not 

informative

Some cats have no tails 
All cats are mammals 

∴ Some mammals have no tails

All rabbits have fur 
Some pets are rabbits 
∴ Some pets have fur

Express each of these arguments

symbolically as a syllogism

and use the Venn diagram 
method to show it is valid.


Write each syllogism in s-m-p 
form and find it’s name in the 

standard list

INF1A
sound 

syllogisms



No reptiles have fur

All snakes are reptiles


∴ Some snakes have no fur

m ✏ ¬p s ✏ m

s 6✏ p
<latexit sha1_base64="mt0DCHFbKnIfqVew/IytJXl8MK8="></latexit>

cesaro

All horses have hooves.
No humans have hooves.

∴ Some humans are not horses.

p ✏ m s ✏ ¬m
s 6✏ p

<latexit sha1_base64="DouiFsQcS9QsVh8cf+vVt0MkAG0="></latexit>

camestros

Optional: The existential assumption 
described in the Book may be 
expressed as the rule:

No flowers are animals.

All flowers are plants.


∴ Some plants are not animals. 

felapton
m ✏ ¬p m ✏ s

s 6✏ p
<latexit sha1_base64="5jzBA/BPD2+d2zGhRAc7r/iFHCE="></latexit>

All squares are rectangles.

all squares are rhombuses.


∴ Some rhombuses are rectangles. 

m ✏ p m ✏ s

s 6✏ ¬p
<latexit sha1_base64="HPXXYqkwnrCAyV8ERzVd8lsUI1k="></latexit>

darapti

INF1A
existential 

assumption

<latexit sha1_base64="jPuWi6v5v65mc0PesaoE2ub8ppw="></latexit>

a 6|= ¬a
For each of these syllogisms give a 
derivation showing that under the 
existential assumption it is sound.

Pair each natural language syllogism with the 
corresponding symbolic syllogism


Show that each of these syllogisms is not sound,

by giving a counterexample in which one of the 

predicates empty.


