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“It must be that a square... moving somehow
parallel to itself...can make something else—like
a... supersquare that represents three to the third
power, or 27 units...That’s so hard to imagine,
but—wouldn’t that be amazing? A supersquare
in the third dimension! | wonder what’s so special
about Area 33H? | bet it has a clue to explain all
this!”

And so the intrepid little Hex, a small orange
hexagon living in a Euclidean plane, defies her
well-meaning grandfather, Arthur Square, and
comes into conflict with the arrogant priesthood
by dabbling in heresy. And her world is changed,
forever.

It's Flatland—I don’t think I’'m giving much away
here—updated for a modern audience, animated
using modern techniques, and packaged into a 45-
minute movie. The DVD includes an interview with
Tom Banchoff, geometer and Flatland authority
par excellence, but I'll confine this review to the
main story.

Flatland, first published in 1884, was written by
the clergyman, schoolmaster, and Shakespearean
scholar Edwin Abbott Abbott—two Abbotts, to
distinguish him from his father, Edwin Abbott,
and to commemorate his mother, Jane Abbott, who
was his father’s cousin. Flatland is a much-loved
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classic, the founding member of a tiny but select
sub-genre of “Math Fiction”, most of whose other
members are sequels by modern writers or short
science fiction stories with an overtly mathematical
flavour. Its main competitors are Charles Howard
Hinton’s 1907 An Episode of Flatland and Kee
Dewdney’s 1984 The Planiverse. Both of these writ-
ers pay close attention to the physics and engineer-
ing of two-dimensional structures, whereas Abbott
is more interested in telling the story of “A. Square”
and his revelation of the Third Dimension.

Anyone who tries to reinterpret or extend Flat-
land faces a number of obstacles. The original was
written in an elegant but old-fashioned style. It
managed to combine a masterly exposition of the
“dimensional analogy” between the Flatland view
of 2-space and the human view of 3-space with
some biting social criticism of the Victorian treat-
ment of two disadvantaged groups: women and
the poor. It relied for its effect on a default view
of society that mercifully has largely vanished.
And it started from a level of scientific and math-
ematical understanding that is now 120 years out
of date. So the choice facing any would-be writer
or animator is simple but stark. They can pander
to the Flatland fans’ prejudices, and follow the
original faithfully for both content and style...but
then they will without doubt offend a number of
pressure groups, because satire and political cor-
rectness are uneasy bedfellows. Alternatively, they
can bring both style and content up to date, and
risk the wrath of those who dislike anyone tamper-
ing with holy writ.

Abbott lived and worked in Victorian Eng-
land, which we tend to think of as an inhibited,
hypocritical, and exceedingly snobbish society in
which everyone knew their place, and everyone
except criminals and other low-life conformed
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Distribution of Flatland: The Movie

The “Special Educator Edition” of Flatland: The Movie
(US$120.00) is ready for purchase on the website http://
store.flatlandthemovie.com. This edition is primarily in-
tended for educators, teachers, schools, and institutions that
will use the movie as part of classes, lectures, and courses. The
purchase of the DVD includes a school site license, a bonus
featurette discussing the 4th dimension, behind-the-scenes
footage, and math worksheets for use in the classroom.

At the time of this writing, Flat World Productions was also
taking pre-orders for a private home-use DVD (US$29.95), to
be shipped starting in fall 2007.

Arthur Square and his granddaughter Hex imagine the
geometric progression of dimensions.

to the prevailing social norms. The Church (of
England, thanks to the marital problems of Henry
VIII) was the guardian of the nation’s morals, the
Law regulated behaviour, and the Monarchy set
policy—ordinary people did not have the vote and
Parliament mainly expressed the views and wishes
of the wealthy. The Queen supposedly had to be
protected from such erotic sights as the legs of
a piano, which were covered up to avoid exciting
wild passions.

Well, yes, maybe...but it wasn’t quite that
simple. Victoria collected paintings of male nudes,
one being presented to her by her husband Albert,
and had a healthy enjoyment of sex. More sig-
nificantly, despite its apparent social conformity,
Victorian England also gave the world some of its
greatest innovations. Darwin’s Origin of Species,
first published in 1859, made a persuasive case
against supernatural creation by pointing out the
mechanism of natural selection. Charles Lyell’s
1830 Principles of Geology, following pioneering
work of James Hutton, made it clear that our planet
is far older than had previously been assumed.
Advances began to be made in the humane treat-
ment of prisoners and the poor. Women began to
free themselves from centuries of subservience. In
fact, many basic rights and ideas that intelligent,
informed people now take for granted emerged
from the Victorians’ struggle to reconcile their

rigid social structure with a changing understand-
ing of the natural world.

Mathematics, too, changed. When Victoria came
to the throne in 1837, mathematics was almost
entirely concrete, its concepts mostly modelled on
the natural world. Analysis had embraced complex
numbers and progressed as far as elliptic func-
tions, but its logical foundations remained obscure,
and it was really just calculus. Geometry remained
rooted in human perceptions of physical space,
although it was now projective as well as Euclidean.
Algebra was largely about the solution of polyno-
mial equations with numerical coefficients. There
were revolutions waiting in the wings—Bernhard
Bolzano was pioneering logical rigour in calculus;
Janos Bolyai and Nicolai lvanovich Lobachevsky
had invented non-Euclidean geometries, though
these were still neither welcomed nor understood;
Evariste Galois had begun to free algebra from the
shackles of numerical interpretation. But these
revolutions were at best incipient.

By 1901, when Victoria died, mathematics had
become almost unrecognisable. Abstractions were
replacing the concrete. Non-Euclidean geometry
was part of the mainstream, joined by differential
geometry and even the beginnings of topology.
Karl Weierstrass and his successors had reformu-
lated analysis, and infinite processes were no lon-
ger a puzzle. Georg Cantor had dazzled the world,
and baffled it, with set theory and transfinite
numbers. Algebra now included finite fields, rings
of algebraic integers, and groups. William Rowan
Hamilton had struggled his way to the invention of
quaternions, Sophus Lie had invented his epony-
mous groups, Henri Poincaré had encountered the
obstacle that we now call his conjecture, and David
Hilbert had produced his hit-list of twenty-three
unsolved problems. Almost everything that was
taken for granted at the start of Victoria’s reign
was up for grabs when it ended. Allegedly “self-
evident” propositions proved to be false, allegedly
universal imperatives were revealed as parochial
conventions, and alleged impossibilities were not
only possible, but unavoidable.

The late Victorian era, in short, was a period of
remarkable progress and free thinking. Science and
the Church came to a gentleman’s agreement not
to tread on each others’ toes, and many a country
clergyman became the world expert on six types
of beetle or the reproductive habits of slugs. Sci-
entific advances were discussed along with the
price of sugar and the increasingly parlous state
of the British Empire at garden parties and polite
social gatherings.

Victorians, in particular, were fascinated by
“the” fourth dimension. Mathematicians had
come to recognise that the dimensionality of our
own familiar space did not necessarily impose
constraints on the dimensionality of any other
structure. Mathematics was littered with “spaces”
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