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SQUARED RECTANGLES

Squar ed rectangle (square):
rectangle (sguare) dissected into a
finite number, two or more, of squares.

Element. component square or Its
side-length.

Order: number of elements.
A sguaring IS

 smpleif it does not contain a
smaller squared rectangle,
otherwise It Iscompound,;

o perfect if notwo sguares arethe
same size, otherwise it is imperfect.

PSS. Perfect Squared Sguare.



EXAMPLE OF APSSWITH
THREE KINDSOF BLEMISH
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e Compound: contains asmaller
squared rectangle;

e Crossed: that Is, four of the
component squares meet at a point;

« Hasacomponent square, not one of
the four corner sguares, bisected by
a diagonal of the complete figure.



SIMPL E PSSs (SPSSs)
PRE-1964

-1rst SPSS: found by Tutte in 1939[8],
nerhaps the 55:5468 published by the
~our (RLB,CABS,AHSWTT) in 1940[3].

First blemish-free PSS. Tutte’'s
69:7919535 constructed by complicated
means, published in 1950[9]. He missed
simpler ways based on what a schoolboy
showed him on a blackboard years | ater.

Only five other SPSSswerereported
before 1964, none of them blemish-free:

55:16176 (CJB 1947[1]):
52:182069 (CABS&WTT 1950[2,9]):
70:384948 (WTT 1950[9]):
38:4920 (RLB 1950[2,9]);
37:1947 (THW found 1959[10])

- published 1962[2,5,12]



"WITHOUT EVER HAVING SEEN ONE"

1936-1938 at Trinity College, Cambridge:
Undergraduates L eonard Brooks,
Cedric Smith, Arthur Stone and Bill
Tutte researched the problem of
'Squaring the Sqguare’. Then in 1939
Tutte found the first SPSS.

January 1942 at Bletchley Park:
Bill Tutte discovered how the German
L orenz enciphered teleprinter worked
without ever having seen one. This
led to the creation of Colossus.

June 1964 at Wyggeston Boys' Schooal,

L elcester, where Cedric Smith was once a

pupll:
A Wyggeston schoolboy showed
Brooks, Smith, Tutte, and others a new
way to construct SPSSs without ever

having seen one.



SCHOOLBOY'SSPSSMETHOD

Sl

S2

H1, H2 are congruent squared hexagons got by omitting
a.common corner element from two congruent squared
rectangles with no other element in common.

Such pairs of rectangles can be found by the ’rotor-stator’
method described by Brooks, Smith, Stone and Tutte.[3,10]

K1, K2 are another such pair, or H1, H2 suitably scaled.

S1-HA are squares.



SCHOOLBOY'SFIRST SPSS

60:616457 (1964)[7]
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P. J. Federico wrote in an annotated bibliography[6]:
"A highly ingenious method of constructing simple
perfect squared squares of high order, 60 or above,
from specially related pairs of sguared rectangles,
discovered by the author while in high school."



FIRST GENERALISATION:
NO RESTRICTION ON HOW
THE OCTAGON IS SQUARED.

59:2568805 (1967) - a blemish-free example

of lowest known order. | 720813 | 2*7%**

1298978 - 377815
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by omitting the commonEEmE=. | 547371
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Cross eliminated
by removing a

second corn X
sguare from

one of the 1 6 9
two small

rectangles.



SECOND GENERALISATION:
THE OCTAGON'SMISSING CORNER
SQUARESMAY BE DIFFERENT SIZES.

48:78158|(GHM,2015) - a

example ¢f lowest order.
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Outer hexagons are
deformed instances
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BROOKS S SPSS
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SECOND GENERALISATION (CONT.)

Smallest blemish-free example. From
sguares mentioned in Tutte’ s 1950 article.

60:86/3|(GHM,2016)
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Hexagons are from
38:4920((RLB)

24:175
(THW,1948)[11]
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Stuart Anderson’swebsite squaring.net has a huge amount
of information on squared squares and related problems.



