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J ohn Venn is mostly remembered
as the inventor of the famous dia-
gram that bears his name. It is still

widely used today, for instance, to solve
problems in set theory and to test the va-
lidity of syllogisms in logic.

Like Euler diagrams or truth tables,
Venn diagrams summarise and present
certain information and, in the best case,
they also generate new information. Given
their similarities, Euler and Venn diagrams
are often mentioned in the same breath
or even said to be essentially one and the
same. Both are formed by using circles,
are intuitively understandable and some-
times look alike. The fact is, however, that
they are very different. For one thing, there
are many Euler diagrams that cannot be
Venn diagrams, and vice versa.

The long-standing confusion of Euler
and Venn diagrams points to an interest-
ing paradox – or an irony, perhaps. Venn John Venn (1834–1923)

them consisted of a two-step procedure:
first, draw a primary diagram that repre-
sents the combinations between the terms
involved in a proposition or an argument;
second, add syntactic signs, like shading,
onto this scheme to indicate the state of
the sub-classes. Thus, ‘All x is y’ (i.e.
‘The sub-class xy is empty’) would go
like this: make a two-term diagram (Fig-
ure 1) to represent xy, xy, xy, and x y; and
then shade (stripes in Figure 2) the com-
partment xy to obtain the diagram of the
proposition.1

The reason why almost nothing is
known about the origin of Venn diagrams
is as simple as it is mysterious: there is no
mention of them at all in Venn’s own writ-
ings or correspondence prior to 1880, and
in his autobiography, Venn dryly reports
that he ‘first hit upon’ Euler diagrams in
1862 and that his own diagrams ‘did not
occur to [him] till much later’ [2, p. 70].

is best remembered for the Venn diagram, which, at least in its
form of three overlapping circles, is of Google Doodle fame. At
the same time, its nature is often misunderstood and almost noth-
ing is known about its origin. There is a whole literature on the
first point. In this short note, I would like to briefly reflect on the
second.

Venn first published his diagrams in 1880 in a paper which ap-
peared in the Philosophical Magazine [1]. His method for making

Figure 1: Venn diagram for two terms

Figure 2: Venn diagram for ‘All x is y’

His description of the journey that led him to their invention is
brief and hardly insightful [1, p. 4]:

I tried at first, as others have done, to represent the
complicated propositions [of Boole] by the old [Eu-
lerian] plan; but the representations failed altogether
to answer the desired purpose; and after some con-
sideration I hit upon the plan here described.

This makes clear that Venn diagrams emerged from the attempt
to adapt Euler diagrams to Boolean logic. On this basis, much
can be learned about how Venn arrived at his diagrams. One can
retrace the steps that opened the way to their invention, drawing
together post-Eulerian developments in diagrammatic representa-
tion and Boolean logicians’ dealings with the so-called problem
of elimination [3]. But all this says nothing about when and why
Venn invented them.

Some people, including myself, have argued that it is likely
that Venn invented his diagrams at some point in the late 1870s
[4, pp. 177–208]. The circumstantial evidence is twofold. First,
Venn himself wrote that they were suggested to him by his study
of George Boole’s algebraic logic. Second, it was around 1878
that he finally managed to come to grips with Boole’s work.

The why question is more tricky. Any answer to it will be con-
textual at best. It has much to do with the Cambridge tradition of
mathematics in which Venn was trained as an undergraduate. In-
terestingly, one aspect of this same tradition also helps us solve
another mystery about Venn diagrams: namely, why he invented
them but cared relatively little about bringing them to maturity.

Venn entered Gonville and Caius College, Cambridge, in
1853. Around this time, to be a serious ‘reading man’ meant
to devote oneself to a three-and-a-half-year preparation for the
Mathematical Tripos. While the complete hegemony of mathe-
matics at Cambridge was broken by the establishment of the Nat-
ural Sciences Tripos and the Moral Sciences Tripos in 1851, for
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some time the Mathematical Tripos continued to determine who
would compete for a fellowship and hence for an academic career.

During this period, it was profoundly shaped by the efforts
of William Whewell (1794–1866), who strongly favoured mixed
over pure mathematics.2 Over the course of the 1820s to 1840s,
the curriculum at Cambridge had been expanded to include more
purely analytic subjects, such as elliptical integrals and Laplace
coefficients. Whewell took it upon himself to replace these and
other more advanced parts by the inclusion of physical subjects,
ranging from electricity and magnetism to heat. He did this from
the firm belief that a liberal education should be based upon Eu-
clid and Newton and, more specifically, that intuitive geometrical
methods provided the most suitable training of the student’s mind.

One outcome of Whewell’s influence was that men like Venn
were trained in the Cambridge tradition of preferring visual to
symbolic representation [5, 6]. Another was that the Mathemati-
cal Tripos proved a physically and mentally exhausting exercise,
as students were drilled to perform standardised problems me-
chanically at a rapid pace [7].

As an undergraduate, Venn did not really fit the mould of
the 19th-century Cambridge system of private tuition. All of the
three or four private tutors he tried ‘always had the Tripos promi-
nently in view’ [2, p. 38]. This meant that none of them made
much room for those, like Venn [2, p. 38]:

Who wished to turn aside to study some detached
point which interested them or to speculate about the
logical and philosophical problems that arose.

When Venn sat for the Tripos in January 1857, the examina-
tion took eight days, a total of 27 hours: the first three days (Part 1)
were on elementary mathematics and the next five days (Part 2)
covered more advanced subjects. Venn finished Sixth Wrangler,
that is, sixth in the list of first-class honours students, which he
believed ‘was about [his] right place, as things were’ [2, p. 45].

Venn wrote about the all-importance of the Tripos at Cam-
bridge [2, p. 45]:

The evil side of the system . . . is displayed in the re-
action and disgust which . . . ensues when that exam-
ination is over.

Before coming to Cambridge, and for his first two years as an un-
dergraduate, Venn had enjoyed mathematics. After the Tripos, he
disliked it intensely. He even went so far as to sell all his mathe-
matical books, and he would never return to mathematics again.
Many years later, he believed his strong reaction had been a mis-
take. He remarked [2, p. 45]:

What has been painfully gained ought not to be let
drop. Even if its study is not carried on to any fur-
ther point, it should at least be retained, and utilised
in other directions.

When in the 1860s and 1870s Venn came to study Boole’s alge-
braic logic, he indeed had to recover almost the basics of algebra.
Not everything was lost, however.

Venn returned to Cambridge in 1862, after several years of
working as an Evangelical curate, to transform himself into a
moral scientist, educating a new generation of students in politi-
cal economy, philosophy and, especially, in logic. By the 1880s,
Venn actually was the leading logician at Cambridge. This sta-
tus he owed partly to his intercollegiate teaching (a novelty at the
time) but mostly to his influential textbooks: The Logic of Chance

(1866), Symbolic Logic (1881), which contained the diagrams,
and The Principles of Empirical or Inductive Logic (1889). All
of Venn’s textbooks – and, indeed, almost all his academic papers
– found their origin in the lecture room. Why is this important?

First of all, because it points to the fact that Venn diagrams
were, at least to Venn’s own mind, primarily a pedagogical device
and not, or at least much less so, an object of study in their own
right. Venn himself viewed his visualisation of Boole’s logic as
offering to moral sciences students what the ‘demonstrators’ in
the newly founded Cavendish Laboratory were able to provide
for students reading mathematics and natural sciences. As Venn
wrote [8, p. 343–344]:

If any sluggish [or ‘non-mathematically trained’]
imagination did not at once realise that from ‘All A is
some B’, ‘No B is any C’, we could infer that ‘No A
is any C’, he has only to trace the circles, and he sees
it as clearly as anyone sees the results of a physical
experiment.

Furthermore, it can be argued that, through his lecture room
use of diagrams, Venn was importing the kind of visual rea-
soning learnt from the Mathematical Tripos into the new, non-
mathematical subjects he taught at Cambridge in the 1860s to
1880s.

Together, these insights – very briefly sketched here – can
teach us something about why Venn invented his famous dia-
grams: because he found them useful in presenting Boole’s log-
ical system in a visual form that was intuitively graspable for a
non-mathematical audience. And this, in turn, teaches us some-
thing – though of course not everything – about why Venn left
his invention in a state of relative immaturity: what mattered to
him was their function as a visual aid in solving problems. Venn
did propose a plan for constructing his diagrams by which they
could be extended to n number of terms. (Others, like Lewis Car-
roll and Allan Marquand in Venn’s own time, did this better [9].)
However, to put things anachronistically, what Venn liked about
and what he took to be the reason for existence of Venn diagrams
was the coup d’oeil afforded by them. They show a lot, and seeing
what they show takes little time.

Figure 3: Venn diagram for five terms
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Let me end by quoting a passage that captures Venn’s almost
touchingly limited view on the possibilities for innovation of his
diagrams [1, p. 16]:

For myself, if I wanted any help in constructing or
employing a diagram, I should just have one of the
three-, four-, or five-term figures made into a stamp;
this would save a few minutes sometimes in drawing
them; and we could then proceed to shade out or oth-
erwise mark the requisite compartments.

Notes

1. Following Venn, x is not-x.

2. The history of the term ‘mixed mathematics’ is complex and
interesting. For Whewell, it meant an emphasis on descriptive
geometry and (what would today be called) ‘applied’ mathe-
matical subjects such as hydrostatics, optics, mechanics and
astronomy. Whewell’s emphasis on mixed instead of pure
mathematics was not due to a concern for mathematics’ util-
ity, far from it: it was part of his conservative outlook, focused
on the clear and definite rather than the ‘vague’ and ‘specula-
tive’. For context see, for instance, [10], Chapters 2 and 3.
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