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The status of logic
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Peirce's 2 goals with Existential Graphs
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Where to start?
The Sheet of Assertion
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Juxtaposition
as the natural sign of conjunction
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Cut
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Why should any of this be binding?
Contrapiction as our compass
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Some common compound propositions
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Tracking levels and nests
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Introducing the 5 permissions
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Double-cut
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Erasure
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Insertion
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Iteration
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Deiteration
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Now for some hands-on practice...
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Consider an argument like the following:

“If | go to the restaurant (P), then | will miss the game (Q). Now, | am going to the restaurant (P).
Therefore, | will miss the game (Q).”

Does the conclusion (after the “therefore”) really follow? To test this with Existential Graphs, we
construct a diagram of the premises, and then we see if the permissions allow us to obtain a diagram
of the conclusion.

Derivation of Modus Ponens
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Consider once again this argument:

“If | go to the restaurant (P), then | will miss the game (Q). Now, | am going to the restaurant (P).
Therefore, | will miss the game (Q).”

If we want to know whether the conclusion (after the “therefore”) really follows, another way to find
out is to assume that the conclusion does not follow, and then try to diagrammatically derive a
contrapiction from this.

Indirect derivation of Modus Ponens
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Derivation of Modus Tollens

"If she goes to the movies (P), then she wil miss her driving test (Q).
Now, | happen to know that she did not miss her driving test (Q). So, |
can infer that she did not go to the movies (P)."
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Indirect derivation of Modus Tollens

"If she goes to the movies (P), then she wil miss her driving test (Q).
Now, | happen to know that she did not miss her driving test (Q). So, |
can infer that she did not go to the movies (P)."
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Derivation of disjunctive syllogism

"We are going to eat rice (P) or bread (Q). We are not going to eat rice (P).
Therefore, we are going to eat bread (Q)."
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Indirect derivation of disjunctive syllogism

"We are going to eat rice (P) or bread (Q). We are not going to eat rice (P).
Therefore, we are going to eat bread (Q)."
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Derivation of hypothetical syllogism

"If you eat food (P), then you go to the bathroom(Q). If you go to the bathroom

(Q), then you leave the kitchen at some point (R). We can conclude from this

that, if you eat food (P), then you leave the kitchen at some point (R)."
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Indirect derivation of hypothetical syllogism

"If you eat food (P), then you go to the bathroom (Q). If you go to the bathroom
(Q), then you leave the kitchen at some point (R). We can conclude from this
that, if you eat food (P), then you leave the kitchen at some point (R)."
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Derivation of constructive dilemma

"If he buys a television (P), then he will use up his savings (R). If he buys a car (Q), then he will
max out his credit card (S). Now, we know that he will either buy a television (P) or buy a car (Q).
Hence, we can be certain that he will either use up his savings (R) or max out his credit card (S)."
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Indirect derivation of constructive dilemma

"If he buys a television (P), then he will use up his savings (R). If he buys a car (Q), then he will
max out his credit card (S). Now, we know that he will either buy a television (P) or buy a car (Q).
Hence, we can be certain that he will either use up his savings (R) or max out his credit card (S)."
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The full range of Existential Graphs
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Glance the Beta Graphs
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An important insight for semiotics...
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A glance at the Gamma and Delta Graphs

.
azgoéﬂ— oy
1 # ~
!

M nat- P W%m» | Mﬁ ﬁf"-; rf;*&

C*"”“w{“ ") Vv ay'éth)

Dedfa Gmm(yfw_
Ol = cadad [ 1Fa s oo P

(prepared by Marc Champagne for Trent Critical Thinking Group, January 18th, 2017)



page 33 of 50

12 Chapter Name/Number
Actunl {erdinary] Subjectlve posslbility Interrogative mood Meiaphyalcal nocessiiy Imgreratives
’ e
Actual {speecial} O jective possilsllity Freedom or sbility Purpose or intentlon  'The compelled

3.2.4.3. Tinctures with Identity Lines

Combining LIs with modalities gives rise to a diagrammatic counterpart to a
modal predicate logic. Now the de dicto/de re distinctions can be
diagrammatised. How the ‘cross-world’ identity functions in such diagrams
when quantification and modality are interspersed has not been discussed in the
literature so far.

3.2.4.4. Example (“Peirce’s Puzzle™)

Consider the sentence

There is a person who will commit suicide if she fails.

The diagram for this is

a peraon

suicide

The sentence above is clearly different in meaning from

There is a person who will commit suicide if everyone fails.

(prepared by Marc Champagne for Trent Critical Thinking Group, January 18th, 2017)
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Table 4. EGIF and formulas for the above EGs

Graph EGIF Formula

Left graph [*x] [*y] ~[[?x 1] AxFy~(=y)

Middle graph %] '] ~[(is 7x 7)1 FxFy~is(x, 1)

Right graph [*x] [*y] (P 2x) (P 7y) ~[is(?x ?y)] AxIPlx) ~ P(y) A ~18(x, 1))

As these examples show, an oval with a line through it can be read as negated
equality. It is equivalent to the symbol # in the algebraic notation, but it is so
readable that there is no need for a special symbol. With a nest of two ovals, the
graph on the left below denies that there are two Ps. The graph on the right as-
serts that there is exactly one P.

For the graph on the right, the outer part says that there is a P, and the shaded
part denies that there is another P different from the first. Therefore, there must
be exactly one P. Following is the EGIF:

] (P 2x) ~[["y] (P ?y) ~[[?x ?y]l]

The direct translation of the EGIF to an English sentence or an algebraic for-
mula would use two negations. But the double negation could also be read as
an implication. Following are both translations:

“There is a P, and there is no other P — Jx(P(x) A ~3y(P(¥) A x#1)).
“There’s a P, and if there’s any P, it’s the same as the first” —
Fx(P(x) A YU(P(¥) D x=y)).

These examples can be extended with multiple lines of identity and negated
equalities, The graph on the left below says there exist at least three things. The
graph in the middle says there exist at most three things. The graph on the right,
which combines the previous two, says there exist exactly three things:

£
S
A /)

at least 3 at most 3 exactly 3

(prepared by Marc Champagne for Trent Critical Thinking Group, January 18th, 2017)
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Peirce’s tutorial on existential graphs 377

D)

Since each of these graphs has four ovals, there are several different ways of
reading them. They make good classroom exercises for soliciting different
readings from the students. The graph on the left can be read as a simple if-then
sentence, as an if sentence with a disjunctive conclusion, or as a universally
quantified sentence with a disjunctive body:

“If there is a red thing that is not a ball, then it’s on a table that is not
blue.”

— “If there is something red, then either it’s a ball or it’s on a table that is not
blue.”

—  “Every red thing 1s a ball or is on a table that is not blue.”

Since the graph on the right has two lines of identity (quantifiers) inside the
shaded oval, the English pronouns must be supplemented with other words to
distinguish them:

“If ared thing that is not a ball is on something, then the latter is a table that
is not blue.”

—  “If a red thing is on something, then either the former is a ball or the latter
is a table that is not blue.”

— “If ared thing x is on something v, then either x is a ball or y is a table that
is not blue.”

—  “For every red thing x on something y, either x is a ball or y 1s a table that
is not blue.”

Letters or variables are used in the algebraic notation for logic or to supple-
ment the pronouns of a natural language. Such supplements are necessary for
a linear notation, but they are not needed in a graph notation that shows iden-
tity by direct connections.

These diagrams illustrate some fundamental principles of logic, which are
true of any notation, but which are especially clear when expressed in EGs:

—  Without any negations, the operators of conjunction and existence are suf-
ficient to describe anything that exists. That includes all the experimental
data of any branch of science, since negations can only be inferred, never
observed directly.

(prepared by Marc Champagne for Trent Critical Thinking Group, January 18th, 2017)
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5. A GRAPHICAL METHOD OF LOGIC 75
P P P
© © Q ©
Fig. 6 Fig. 7 Fig. 8 Fig. 8

The particular syllogisms are shown in Figs. 10-17. M is the middle term
in all cases.

Ce> & S o

Fig. 10 Fig. 11 Fig. 12 Fig. 15
é ;; ; E ;; ; gl\f[:ﬁ: gl\{%
L
Frg. 14 Fig. 15 Fig. 16 Fig. 17

In order to represent spurious syllogisms, we may make the dot upon
the line of an oval to represent uncertainty whether the existing individual
spoken of lies within or without the class that oval represents. Figs. 18-21

o YWY ©

Fig. 18 Fig. 19 Fig. 20 Fig. 21
represent the spurious syllogisms. These figures seem to me useful in teach-
ing. They show that in all cases one extreme (or the part of it spoken of)
is outside, the other inside the middle term; and therein lies the force of
the reasoning. The objection to FEuler's diagrams that they are almost im-
practicable in complicated problem seems to me trifling; first, because their
purpose is to show the nature of the syllogism, not to solve problems; and
secondly, because any complicated problem is very readily broken up into a
succession of problems with four terms each, or fewer.

The difficulty of representing the logic of relatives graphically, lies en-
tirely in the circumstance that it is necessary to distinguish between
Some woman is adored by every catholic. and Every catholic adores some woman.

1. Let us take a sheet of paper, or blackboard, and say that anything we
write upon it, unless we cut it off from the rest of the sheet by drawing an
oval lightly around it, shall be considered to be affirmed hy us, and therefore
to be true.

2. If two propositions are written unenclosed on the sheet, both are
affirmed.

3. We connect hy a heavy line individuals whose identity we assert. Thus,
Fig. 22, says “John adores Susan™:

Fig. 22 John==adores==Susan

but Fig.23 only says “John exists, and somebody adores Susan”, for it
differs from Fig. 22 only in not asserting the identity of John and the adorer
of Susan.

Fig. 25 John= =adores=—=Susan
Hence, Fig. 24, asserts “Somebody adores somebody”,

Fig. 24 =—adoress=—

(prepared by Marc Champagne for Trent Critical Thinking Group, January 18th, 2017)
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5. A GRAPHICAL METHOD OF LOGIC

=1

=1

Fig. 30 ['ﬁ“{ i raimed) |
Thus the less there is odd-ly enclosed, that is within an odd number of
enclosing ovals, the more the proposition asserts. That is as it should be,
since the less is excluded from the spread of depth, the greater the depth.
Now, the promised analysis of the proposition still hanging in the air,
let us consider relative propositions. Fig. 31 asserts that there is something

Fig. 31 c‘:-la mr'h. olic

Qres=i1s a wWollan

that is a catholic, and there is something that is a woman, and the former
adores the latter. Fig. 32 asserts that if anything is a catholic there is some-

:
"'15 a ::a,thohc ‘ is a catholic

Bl 8 | @ e Fig. 33 t mmmmmmmmmm i

adores—is a woman J
et et ol E o

e e R O

thing that aclores a woman. Flg. 33 asserts that if anything is a catholic,
that same individual adores a woman; that is, that every catholic adores a
woman. On the same principle, Fig. 34 asserts that if anything is, it is a
catholic, or everything is a catholic. Fig. 35 asserts that there is a certain

Fig. 34 [-62’:@2%%3}; ) Frig. 35 ( “ :q__)_w.mm

[P.H.]

woman and if anything is a catholic it adores her, or some woman is such
that every catholic adores her.

We see then that, interpreting these propositions in the exemplar “trope”
(to revive an old Greek term of logic), that is, understanding that each speaks
only of as many individuals as it contains of disconnected heavy lines, we
are to determine these individuals, by beginning at the outside and going
inward, and in that progress every heavy line we meet with evenly enclosed,
refers to a suitably chosen individual, while every line which in its outermost
part is oddly enclosed, refers to any individual taken at pleasure.

It is obvicus that anything unenclosed, or evenly enclosed can be erased.
Thus from Fig. 36, some catholic is obedient, we can infer Fig. 37 ‘something

is obedient (— =is obedient
Gs a catholic is a catholic (—is a catholic
Fig. 36 Fig. 37 Fig. 38

is a catholic and something is obedient’ and thence again Fig. 38, ‘something
is a catholic’.

In like matter, anything oddly enclosed can be inserted. Thus from
Fig. 35 we can infer Fig. 39, some woman is adored by all obedient catholics.

5 T s obedient | ient is a Eathollc
f.f' m‘ho 1e —=—iz a catholic | a”wu e
o @1953 is a woman Fig. 40 has fon.u mdes;
4.

This shows us what Fig. 40 must mean. For Fig. 41 follows from it. Namely,
‘There is something which if it is a catholic and is a triangle has four sides’.

(prepared by Marc Champagne for Trent Critical Thinking Group, January 18th, 2017)
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6. ON LOGICAL GRAPHS 91

meaning. Thus, Figs. 46 and 47 have precisely the same meaning, namely,

@) D D)
o ©

Fig. 46 Fig. 47 Fig. 48

“Either nobody loves anybody or everyhody benefits everybody”; and there-
fore Fig. 48 ought to replace them both. Again, Figs. 33 and 49 have the same

Fig. J9 Fig. 50

meaning. For to say that some wise man loves some virtuous man is the
same as to say that some virtuous man is loved by some wise man. Hence,
both should be replaced by Fig. 50, where the attachment to the outer circle
must be due to one of the loose ends of the dyads of nullity. So, Figs. 51, 52,
and 53 have the same meaning, and should be replaced by Fig. 54.

v
¢ g “b ©
=1L
€ () C®)
i u
Fig. 51 Fig. o8 Fig. 53 Fig. 54

In the third place, when, in consequence of omissions, a graph appears
within two circles, the one immediately enclosing the other and nothing else,
both ought to be dropped, as annulling each other. For in such a case, there
are always two graphs either of which may be so doubly enclosed, without
any difference in the meaning. For instance, Figs. 55 and 56 have the same
meaning, that “All but the virtuous are loved by all the wise”. Hence, they

G
® Gt &) @
Fig. 55 Fig. 56 Fig. 57 Fig, 58 Fia. 59 @
L Fig. 60

should be replaced by Fig. 57, which does not make meaningless distinctions,
and thus avoids complications, and shows the real similarity in the modes
of connection of { and v. On the same principle, Fig. 34 is to be replaced by
Fig. 58; Fig. 36 by Fig.59; and Fig. 38 by Fig. 60.

These simplifications consist in omitting features which diversify graphs
without any corresponding diversification of meaning. The more diagram-
matically perfect a system of representation, the less room it affords for dif-
ferent ways of expressing the same fact. Still further to carry out this idea,
we ought, in the fourth place, when two triads of diversity are directly con-
nected to shorten the bond of connection to nothing. Thus, Figs. 61 and 62,

(prepared by Marc Champagne for Trent Critical Thinking Group, January 18th, 2017)
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EXISTENTIAL GRAPHS: THE INITIAL CONVENTIONS 295

x is seribed). In the upper region of each of the original replicas of
the iterated enclosures scribe the graph selected, cancelling that graph
throughout the lower region, as in Operation 3. In the upper region of
each of the new replicas of the iterated enclosures seribe an enclosure
containing only the graph selected, and throughout the lower region
substitute a vacant enclosure for that graph, as in Operation 4.

When all these operations practicable have been performed, no alpha-
contingent graph will remain in the lower regions. The graph remaining is
to be understood as referring to the universe of alpha possibility, and to be
accepted as true.

Example.

(ack)(l 'fJT;;"‘
\ack/\bELe)

(feh) |

L
-:ebg(g_: [Eq_lljl

N P

I first deal with abe together.

Practically I should next deal with (d&} although this would violate the
rule. But when one has a mastery of the subject, one can see whether or
not it would make any difference. But I will pursue the rule and will next
deal with g.

" able | [ eblE ) On the ¢ side, we

e il B T || can now deal with 4
sy 4 4 r

| %g{y by 0‘perat10n 3. On

~—/\ the right we can deal

5| with f by Operation 4.

We thus get

WGl | @ |,
— Y)Y
The vacant enclosure on the right destroys the entire enclosure in which
it is and it is easy to see that the n will destroy the other showing that the
graph is impossible. But if the » had not occurred at the bottom of the
original graph, we should have had the graph

X
ablc)gd(Wef
ablc)gd(h)(e)(f)
showing that if the original graph were true abgd would be true ¢ and u false
and e and 1 both true or both false. [end S-32]

Existential Graphs: The Initial Conventions
MSS 5-29, S-33.

1. Tt is agreed that whatever is written on a certain sheet shall represent oh-
jects reacting in pairs in a certain universe. Thus, Hamlet may be written
if Hamlet reacts with the objects of that universe; otherwise Hamlet must
not be written. “Man” can be written if there is a man in the universe. A
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24. LOWELL LECTURE IV 343

In order to represent make such forms of statement in graphs, [ introduce
+hefelowing certain spots which I term Potentials. They are shown on this
diagram:

THE POTENTIALS.

A=p means A is a primary individual

A—q means A is a monadic character, or “guality”
A== means A is a dyadic relation

A= means A is a legisign

N means A is a srenad graph
A=/N\—B means B possesses the quality A
A-ﬂcg means B is in the relation A to C

B W &
A—rEC means B is in the triadic relation A to C for D.

It is obvious that the lines of identity on the left-hand side of the poten-
tials are quite peculiar,® since the characters they denote are not, properly
speaking, individuals. For that reason and others, to the left of the poten-
tials I use selectives not ligatures.

As an example of the use of the potentials, we may take this graph,
which expresses a theorem of great importance:”

b

o
o
ek
!

The proposition is that
for every quality, Q, whatsoever, there is a dyadic relation, R, such
that, taking any two different individuals both possessing this qual-
ity, Q, either the first stands in the relation R to some thing to
which the second does not stand in that relation while there is
nothing to which the second stands in that relation without the
first standing in the same relation to it, or else it is just the other
way, namely that the second stands in the relation, R, to which
the first does not stand in that relation while there is nothing to

6[Alt. S-31:] ...since the characters which they denote are not properly speaking
individuals. For that reason and others, I use selectives instead of lines of identity on the
left of the potentials.
As an example of the use of the potentials, we may take this graph.

LA

This states a theorem of immense importance which 1 will prove to you in another lecture,
if there is time. It states that [end]

"[Marginal note, crossed out:] This diagram would be less confusing if the angles
weren't so sharp and the lines so straight and parallel and right-angled.
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DIAGRAMS FOR LECTURE 5. 347

more direct Secondness, and if there is a dyadic relation » such that every
point of the line is in this relation, r, to one or other of the individuals A
and B, then there is ipso facto a point which is in that relation r, to both

A and B.

Beta Part.

| L}f}

There is a point in a dot.

If in any dot there is a point A or a point B, these are
identical.

No point is in two dots.

Taking any two individuals A and B and any relation R
either there is a point of the line that is not R to A and
is not R to B or there is a point of the line that is R to
A and R to B.

If there is a line of identity there are two individual lines
of identity such that every point of the line is either in
the one or in the other.

The guestion is whether this is not deducible from the
last.

Every line of identity is a graph.

It is always permitted to scribe a line of identity on the

sheet of assertion with its extremities attached to blanks.

If a dot is on the sheet of assertion it is permissible to
attach to it a line of identity with the other extremity at
a blank.

At whatever point on a line of identity there is a dot.
If a line of identity is scribable on the sheet of assertion,
it is permitted to insert a point of teridentity upon any

point of it.

Diagrams for Lecture 5,
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2. The sheet of assertion if, by virtue of any fact,
it carries an entire graph containing an enclosure ||u=
whose area carries an entire graph which does not | )

contain anything but blanks, then whatever per- better

mission permits whatever graph to be carried on | pef

the sheet contains that enclosure. 5

)

not quite sure

FAMMA GRAPHS 3.
On the sheet of assertion if the entire graph is permitted to contain any
graph not a blank nor a cut whose area carries as its entire graph
Use “sheet” for sheet of assertion
Use “carry” for “carry as the entire graph, a replica
Use “contain” for “contains as a part of the area”

3. The sheet if is it permitted to ecarry a graphy .
containing a graphs not a blank and not a cut | ]
whose area carries a blank is permitted to carry
any graph replica not differing from that graph-
replica; in any other respect than that it does not | ~ ;
carry that graph-replicas. not quite sur

4. If the sheet of assertion is permitted to carry a
graph-replica and is permitted to carry a second
graph-replica and there is a third graph-replica |
that it is not permitted to carry than the third
contains some part such that if anything is con-
tained in it it is not a coreplica of any thing con- |
tained on the second and is not a coreplica of
anything contained in the third.

GamMmA GRAPHS 4.

5. Any line of identity joining any two points A and
B, ¢/ being any third point, is a coreplica of any [
graph-replica containing a line joining A and C |
and containing a line joining B and ' and not
containing anything else but a blank.

|
s,

6. It_ls alwr:p-'s pe.rmlsmble to drax?-' a cut on the sheet v—a.{;—(: ~y
of assertion with some graph in it.

7.If it is permissible that the sheet of assertion
should carry a cut whose area carries nothing but ~H
a cut, then it is permissible that the sheet of as- Wm
sertion should carry the graph carried on the area '~ —2= %

of the last cut.
GAaMMA GRAFHS 5.
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30. THE PRINCIPLES OF LOGICAL GRAPHICS 413

For example, from Fig. 148 we can infer Fig. 155, meaning “Enoch is a
man and is either not a man or else dies”.
From Fig. 76 can be inferred Fig. 98.
This may be called the rule of simple omission.
Third Rule. Within an even number of ovals anything may be illatively
inserted which is already in the graph not within any other ovals.
Enoch:
dies =dies
For example, from Fig. 149 can be inferred Fig. 156, or “Enoch dies and
somebody dies”.
Corollary 9. Within an odd number of enclosures anything can be illa-
tively omitted which is elsewhere in the graph not within any other ovals.

is a man . ——
Y. 7t_l_hd s ia. \ =dics |
Fig. 15 = ~dies Frg. 158 Enoch—&dle*-. b

For example from Fig. 155 can be inferred Fig. 157. And thence by the
rule of simple omission can be inferred Fig. 158.
Corollary 10. Within an even number of enclosures, anything may be
illatively carried inte two ovals one within the other.
is disobedient s disobedient i
Fig. 159 is swallowed by a whale | Fig. 160 -Pq_(:s swallowed by a wha]el
: 5 a prophet |

Fig. 156

's a prophet

For example, from Fig. 159 “there is a prophet who if he is disobedient is
swallowed by a whale", we can infer Fig. 160 “somebody if he is disobedient is
a prophet sw al]owed d by a whale”. This is a bad example. Ta.ke the fo]lowing.

ove —lovesy O
Fig. 161 %& Fig. 162 %
ben 7 B BN benefactor=hbrother’)
Fig. 161 means “There is a person who benefits a b10the1 0[ a person, yet
who loves only servants of that person (if he loves anybody)”. Hence, we
can infer Fig. 162, “There is a benefactor of a man who loves (if at all) only
servants of a person of whom that man is a brother”.

Corollary 11. If an oval contains nothing but ovals and each of these con-

tain the same certain verb, then that verb can be taken out of all those ovals.

fis a man ) jis a woman x‘|
i7 )

| i a man ) Jeis a woman l‘_‘-iln'z. /
U 1:. a ma.n| ( 1&. a \.\oman” \fm /g ,}

sins sins ) sins [ is a man _gis a woman)|
Fig. 165 Fig. 164 L_& ins ‘
Fig. 165
For example, given Fig. 163, meaning “Either some man sins or some
woman sins”, we can infer Fig. 164, meaning “Something which sins is either
a4 man or a woman”.
This is proved by contraposition. For the denial of Fig. 164 is Fig. 165.

RULE OF EXISTENTIAL GRAPHS. Any marked point on a cut is to be
regarded as being in the place of the cut.
The doctrine of forks belongs to Rule T11.

1. Rule of Erasure and Insertion.
i. In even enclosures,
1. Any line of identity may be broken at any point. Any part of a line
from a loose end may be erased.
2. Any detached partial graph may be erased.
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600 47. LOGIC NOTEBOOK (MS 330, 1898-1909)

Sis a sequence

~is a sequence

But the above leaves out an alternative, namely
that it may be the second that is in the relation
to the first.[1381]

1898 Aug 6 [139r]. The whole numbers form
a sequence which has this property, where —eg—
means —exceeds—. The universe is that of the
numbers.

Hence follows the important Fermatian theorem:

Addition of whole Let Ex be no. next Multiplication is

numbers defined by greater than x defined by
0+0=0 r+Er=FE(z+y) 0x0=0
Ex+y=E(z+y) zxEy=(zxy)+z
Exxy=y+(zxy)
Involution
o=z
XE2 = g Y

As are at least as small in

1898 Aug 8 [140r|. -
ug 8 [140r]. o 1 multitude than the Bs.

1903 June 11 [2361]. Principle of contradiction (€29) Nothing is other
than itself

)
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50. PROLEGOMENA TIA 653

Fig. 13 asserts that some cat is A, which is to be understood as the
proper name of this individual exclusively, and that cannot be precious.

Fig. 14 conveys the same meaning,—that a certain cat cannot be pre-
cious, without mention of the proper name.

(miIlionajre Am=cat at —cat
Fig. 12 Fig. 13 Frg. 14 Fig. 15

Fig. 15 asserts that there is a cat and there is something that cannot be
precious.

Fig. 16 asserts that there is a millionnaire and that there is a certain
person to whom it is impossible that that millionnaire should give any cat
unless that eat he precious.

(;illionna._i_ re

g. 16 1

Fig. 17 asserts that there is a certain millionnaire and a certain cat and if
that millionnaire gives that cat to anybody, it must be either that the cat is
precious or the person to whom it is given must be a zodlogist. Fig. 18 differs
from Fig. 17 in asserting that if the millionnaire gives the cat to anybody, the
cat must be precious and the person to whom it is given must be a zodlogist.

Fig. 19 differs from Fig. 18 in asserting the consequence not if the mil-
lionnaire gives the cat to anybody, but only if he gives the cat to a certain
existing person. If “cat” were on the area of the outer cut instead of on its
place, it would mean that if the millionaire gives any cat, etc. I beg the
reader will practice diagrammatizing a few statement by himself; for that is
the only way to understand such a system. Having done so, he will be able
to answer this question: Precisely what is the difference, if any, between the
interpretations of Fig. 20 and Fig. 21.

millionnaire
R &

lady

Fig. 20 asserts that there is a certain millionaire and there is a certain
lady to whom if that millionaire gives any cat he must be a zodlogist. Fig. 21
asserts that there is a millionaire and there is a lady, and there is also a lady
who may be a different person or may be the same (it is not stated which).
Call the ladies for convenience Lady A and Lady B. Now if the millionaire
in question gives Lady A a cat, then Lady B must be a zodlogist. Are these
two assertions the same in substance ar not? One will naturally say that
they are not the same in substance, hecause Fig. 21 might be true if the
millionaire was entirely unacquainted with any lady zotlogist, but would
only be induced to give a certain lady a cat because he knew that she had
a sister who was a zoblogist, in which case Fig. 20 would not be true. But
thaose pragmatists who maintain that a possibility has no reality if it never he
realized, will he forced to say that the meanings of Fig. 20 and of Fig. 21 are
precisely the same. For the precise denials of them have the same meaning.
These denials are seribed in Figs. 22 and 23 respectively.
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838 62. DEFINITIONS FOR BALDWIN'S DICTIONARY

Any Pis M
Something is neither S nor M
. Something is neither S nor P

Any M s P
Some M is not 8
2. Some P is not 8

Frg. 12 Fig. 13
P ® Evervthing is either M or P Any M is P
Q Something is neither § nor M Some S is not M
. Bome P is not S . Bome P is not S
Fig. 14 Fig. 15
P
Something is either M or P Something is neither M nor P
M 8 Something is neither Snor M M 3 Some M is not 8
< Some 8 is not some not-P S Some P is not 8
Fug. 16 Fug. 17
P
Some M is not P . Some M is P
Some S is not M M 3 Sermne 5 iz not M
.. Bome S is not some P .. Bome 8 is not some P
Fig. 18 Flig. 19

A highly practical improvement on this method has been invented by
Venn (Symbolic Logic, at xi). If four classes are involved in the premisses,

Fig.20, @ is first drawn, representing the sixteen classes into which the
four classes hy affirmation and negation divide the universe. Then those
that the premisses render non-existent are blackened. C.S.P.

... are blackened, while those which the premisses positively declare existent
can receive dots. If the premises involve six classes, the sheet of paper can
be divided into four compartments and Fig.20 can be drawn in each of them.
Various algebraic methods are easier in very complicated cases; but there is
no danger of forgetting how to apply Venn's graphical method. These ex-
treme rarity of problems which at all try its powers would probably cause it
to be preferred in practice. For the logic of relatives, two systems of graphs
have been proposed, the entitative and the ewistential, which have consid-
erable theoretical interest. Existential graphs depend upon the following
conventions:

A sheet of paper is taken to represent the universe of truth, and any
proposition written on it, unenclosed, is represented as true. The enclosure
of a proposition in a lightly drawn oval is understood as cutting it off from
the universe of truth, so that it is represented as false. A heavily drawn line
signifies that all the points on it are identical; and any point on it denotes
an existing individual, not designate, where some branch of the line abuts
upon its proper name. A heavy line is enclosed by an oval only if every point
of it is entirely within the oval.

For example, the following, Fig.21,

Fig. 21 What the Bible says

Supposed to he written on the field of truth means that all the Bihle

says is true.

Fig. 22 Enoch's fate was singular.
Fig 22 means that that proposition is true.
Fig. 23 { What the Bible says ) Enoch’s fate was singular.
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66. WELBY CORRESPONDENCE 457

Then iterate the other en-
== losure so that a letter
Y c
(;l (2)d) | that comes to be thrice en-
o closed shall also be once
enclosed; thus;

Then deiterate thus: These are mnow Put double cut
%ij,\gg, ) ‘ (l(a)L/)c‘) just alike and I no | round one of the 'Q\i]’b\”(c)\'

- d (B)ia)d
G0 e ':D longer need the ! singly enclosed ((b){a) d)
S == double columns. letters
NOW 1tere;.:e " Now deiterate
_ (L) ] | @ O) which is 4
@0 |@0) -
- g d _f

Ezample 5. You saw, in the solution of the last example, that, what-
ever graphs u, v and w may be, from ((w () ) () (v) (w &) Gw) follows {(uw) (xJ; 80 that
the former is what is called the “condltlon or “sufficient condition” of the
latter. That it is also the reguisite condition or “condicio sine qua non”
is shown by simply iterating (uw) (v)) and then from one instance deleting
the evenly enclosed u, and from the other deleting the w, giving (W &)

(w) (v so that (\ﬁ‘l (w ) (wi(v) and (uw(v) are logically equivalent. There-

fore, @DE®O is logically equivalent to uac\r’fﬂ (cya). But from this

()@

follows (ac) (be) (ba). For, first, iterating we get f@) (B@.‘e @?}; and iterating

. N A — ) 4 .
twice again LL%J{ bi[\Lb_c) n@;@)}. Eaecond, deleting the evenly enclosed b that

get (ac) (be) (ba)) Or B f‘En On the other hand twice iterating this, thus
. \C) /;
@b (@b 3 G
av b & ta\\ fB} and then simply deleting evenly enclosed letters
Sches) \\\c}fc, ey (e
b
Lab} = e ] .f’“")
Wegptfrxrb‘n].(‘.,ﬂﬁ {é/ h/ \e1\c|@..§£‘3
. ab) ) L—’j
whence by deiteration ([;/' \ / @ We thus find @ \a ~/Band f(ay N W to be
)\ o
% '\g‘, l{d} / 9l \ (e )

logically equivalent. There are some numbers of letters exceedmg 3 for which
closely similar and symmetrical equivalences hold. But it is not always so.

/,,-—\ a l) ;I\/g\\ “a;@,l e}/CJ I(i] kS
| e dll| .
Thus & = is equivalent to (2 ‘ku i_if — b
> a_b (e b)(ig)c| L
N 3 / | (TR [(1 2 elle
Je e ey )

I thmk you will have no further p0b51ble dlﬂlculty with these examples;
but [here| I will give the answers to the questions.
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The proof in EGIF is more complex because of the need to relabel identifiers:

0. Starting graphs: [*y] (t 2y) ~[ [*x] ~[ (P ?x) 1]

1. By 2i, iterate [*y] and change the defining label *y to a bound label ?y in the
copy:
[yl (t ?y) ~[ [?y] ['X] ~[ (P ?x) ]]

2. By 1i, insert the coreference [7x ?y]:
(y] (¢ 2y) ~[[?y] ] [?x 2y] ~[ (P ?x) ]]

3. Relabel *xand ?x to ?y, simplify [?y ?y] to [?y], and deiterate copies of [?y]:
'yl (4 ?y) ~[~[ (P ?y) 1]

4. By 3e, erase the double negation: [*y] (t ?y) (P ?y)

In the Principia Mathematica, Whitehead and Russell proved the following
theorem, which Leibniz called the Praeclarum Theorema (Splendid Theorem).
It is one of the last and most complex theorems in propositional logic in the
Principia, and the proof required a total of forty-three steps:

((p2r) A (g2s)) 2 ((pAg) D (rAs))

With Peirce’s rules, this theorem can be proved in just seven steps starting with
a blank sheet of paper. Each step inserts or erases one graph, and the final graph
is the statement of the theorem.

Blank =5

After only four steps, the graph looks almost like the desired conclusion, ex-
cept for a missing copy of s in the innermost area. Since that area is positive,
the only way to get s in there is by iterating some graph that contains s and
erasing the parts that are not needed. Following is the EGIF version of the
proof:

1. By 3i, draw a double negation around the blank: ~[ ~[]]
2. By li, insert the hypothesis in the negative area:

~[ ~1(p) ~[(]] ~[(a) ~[(s)] ~[ 1]
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3 take-away insights

C(W\iﬂa/\-a 'tcr WLMM__ﬁ(\Q_M
O Legic doconct bowe e be ol agputatic
a LN, A/Z%

. /3.4054'1&,!;*3" _______Am_[,.afu.i Ml&m

8 @¢*ﬁwm¢mmiﬂsm
Lo~ | Vo S V.0 S - S AL

Fien 18 e smind o PlUngl k™
7

XS 298.1, Ho.ﬁ)

T S A

(cP3.363)) & penieg o) punpribong diy _au 0k slweny. 4k

(prepared by Marc Champagne for Trent Critical Thinking Group, January 18th, 2017)



Existential Graphs cookies, on the baking sheet of assertion

(Prepared by my partner, photographed by Cathy Bruce)



