From 102 to 915 million
combinations

Trine Nissen

In 1974 Jørgen Kirk Kristiansen – a cousin of the
present owner of the LEGO
Company, Kjeld Kirk Kristiansen – who worked in the
LEGO Laboratory, calculated the number that has
since been quoted far and
wide. For the record, however, it should be pointed out
that Jørgen Kirk Kristiansen
expressly stated that he
had “taken into account
only the combinations that
were possible when you
build eight-stud bricks singly on top of each other –
not when you also build out
to the sides.
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Mathematics
Professor Søren
Eilers proves that
there are many
more ways of
combining six
LEGO bricks of
the same colour
than we have
been suggesting.

Corporate Communications

hen people visit the
LEGO Company, one
of the things they are
told is that there are 102,981,500
possible ways to combine six
eight-stud LEGO bricks of the
same colour. People have been
given that information for years
– and normally no one questions the statement. Now one
man has: Søren Eilers, a mathematics professor at the University of Copenhagen, after a visit
to LEGOLAND.
“I remembered seeing an old
poster stating that there were
approx. 102 million ways of
combining six LEGO bricks of
the same colour. After my visit
to LEGOLAND I began wondering how that figure had been
arrived at – because to my
mind it would be difficult to calculate without a computer.”

(Source: Klodshans, the
Danish-language Company
magazine, May 1974)
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915,103,765 possibilities
So Søren Eilers began to do his
sums – and soon discovered
that in fact there are many
more combinations than the
102 million. The precise number
is 915,103,765 possibilities.
He points out: “In the original
method of calculation, the only
possibilities counted were the
ones that eventually produce a
column six bricks high. But that
actually conceals the many
more options of the LEGO
brick. Because, of course, you
can build the six bricks sideways – for example – to a
height of three bricks. But that
makes it much more difficult to
compute the possible combinations.”
Once Prof. Eiler’s mathematical
curiosity had been aroused, he
was determined to find out how
many combinations were possible. He approached the prob-
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RUSSIA

Impressive stand at
Moscow Toy Fair
Buyers and senior managers from all leading shops and chains in Russia –
from Murmansk in the west to Vladivostok in the east – have again this year
flooded the aisles of the international toy fair, Mir Detstva 2004, at Expo Centre in Moscow. It was the 10th year the toy fair had been held, and it has
become the main event in the Russian toy-industry calendar, with an opportunity for the world’s leading toy manufacturers to parade their products. LEGO
Russia was present with an impressive stand. In four days of hard work, Company employees lived up to their target of giving customers and consumers
all the information they wanted on product priorities, marking support, instore material, etc. One of the new products introduced at the fair was LEGO
QUATRO.

INTERNET

LEGO.com in Top 50
Internet Retailer magazine has published its Top 50 Best of the Web online retailing websites. LEGO.com is on the list – along with companies such as Blockbuster, Dell, Amazon and eBay.
“These sites represent the best in what retailers can do online. The Top 50 recognises retailers who take an innovative approach to the web, whether it be in selling on the web or in using the web to help implement a multi-channel strategy,”
says Kurt T. Peters, editor of Internet Retailer.

There’s a big difference
between building only a
model six bricks high ...

I still don’t think I have found a mathematical solution to
the problem – because I used a computer. And that’s
actually cheating! I would far rather have developed a
beautiful formula, says Mathematics Professor
Søren Eilers.

lem by writing a special computer programme in Java, a
programming language, which
tested all the many options: “My
home computer was put to a
hard test. For a whole week it
just stood there, chewing over
the data, before eventually producing the final result – which
is a much bigger number than
the original.”

Three maths
generations agree
To be absolutely certain that
the result was correct, Søren
Eilers passed on the problem
to a high school student who
had been asking him for a challenging mathematical project. A
couple of weeks later the teenager returned – with exactly the
same result that Prof. Eilers had

found. So the Danish professor
is no longer in any doubt:
“Computers don’t make mistakes – it is the person programming them who may make
a mistake. As two independent
persons have arrived at the
same result, we can safely
assume that it is the correct
one.”
But Søren Eilers is not the only
maths expert to have wondered
about the 102 million possibilities. Rather incredibly, during
the same week that Søren Eilers contacted us, Corporate
Communications received an
e-mail from Muhammad Ahsan,
a retired professor of mathematics in Bangladesh. Prof.
Ahsan had been on an
exchange visit to Denmark via

... and including all the possibilities you get when you
build a structure sideways,
for instance three bricks high.
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DENMARK

the Rotary organisation and
had come across the figure
of 102 million. After making a
few computations on a sheet
of paper, he found that the
minimum figure was more
than 200 million.
So the conclusion is simple:
it’s time to get the correcting
fluid and eraser out.

Museum visitors build
with white bricks
The Aarhus Museum of Art (ARoS) in Denmark is currently showing a popular
exhibition of art by the Danish-Icelandic artist, Olafur Eliassen. The artist is keen
to activate museum visitors – so that they are not simply passive observers but
active and originative participants in the creative process. So he has poured
out 300 kg of white LEGO bricks on a table, inviting children and adults to build
whatever they fancy. Thus they have become participants in the installation,
“The cubic structural evolution project”, the artist’s idea being that visitors’ help
and urge to build should make his piece of art a continuing process of construction, deconstruction and reconstruction.
Visitors are happy to take part – and even Queen Margrethe of Denmark, during a private visit to the museum, added her contribution to the project.

UK

Two awards for Brand Retail
Which changes do you think we will see as the
result of our new top management?
Chris Prior, Graphic Designer, England:
I think we will see some major changes within the
next year - although this is not necessarily due to
the re-organisation of top management but more
due to the end of year results. We need to
simplify the day to day business procedures to help reduce our costs and thus
become more competitive within the market place.
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Which changes do you think we will see as the
result of our new top management?
Caroline Marx, Junior Sales Representative,
Germany:
I hope that if we have such dramatical delivery
problems in the future like today, our new top
management can solve them quickly. Top sellers
must be produced in large quantities.
I hope that in the future every employee
is able to recover his confidence and satisfaction in our
company.
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LEGO Brand Retail won two awards at the recent 7th Annual Retail Interiors
Awards event in London. Brand Retail topped the category for Best International
Retail Interior. The citation noted: “Few retailers take the product that they are
selling and use it as a basis for the fabric of the store design itself. This is exactly
what the LEGO store does (...) The judges were captivated by the store’s combination of stunning good looks, simplicity and originality with an appeal that
seemed to extend way beyond the youthful target audience. This is an elegant
solution to a design challenge.”
In the category Best In-Store Retail Theatre two
LEGO outlets (Bluewater and Birmingham) took
first place – sharing it with Selfridges of London.
The judges were impressed: “The sheer bravura
use of colour, coupled with an interior fashioned
from giant versions of the modelling bricks adds
up to a piece of retail theatre that cannot be
ignored. It looks like a retailing version of the
theatre show The Mousetrap – a production that
is destined to entertain its audiences for many
years to come.”

