T-tiles

An
Incomplete
Investigation

This started life many years ago as an 'end of term' activity.
The original idea was to start with a new form of tile that was as
new to the teacher as it would be to the pupils so that there were
no known or ready-made solutions for anyone. Of course, the
teacher had some knowledge of similar things, but would have
to work as hard (harder!) as everyone else.

It provided quite a lot of work and interest and was repeated
many times over several years until one day it was put into a
cupboard and forgotten.

It has recently been excavated, the dust has been blown off, and
the whole thing tidied up and also put into some sort of order. Itis
not complete by any means. Many questions are asked to which
definitive answers are not known, and there are undoubtedly
many more questions that could be asked.

It is a starting point, and no more than that.



Start with asquare. Mark off the mid-pointsof the4 edges. Join these pointswith 3linesinthe

Making the tiles

manner shown below to create 4 areas.

1 2 3

Each of these areashasto be coloured under thefollowing restrictions.

» Not morethan 3 different colours may be used.
» Areaswhich touch along acommon edge may not be the same colour.

Anexampleof onesuchtileis

Theword 'different’ may need amplification. Tilescan beturned around but not turned over, so

How many different tilesarepossible, given that only 3 colour sareavailable?

that 2 tileswhich aremirror images of each other are classed asdifferent.
Under the conditions 24 different tiles can befound.
An argument to support thiscould take theselines.

Sartwithablank tile. Assoon asthe'main’ colour ischosen (for thebig area) it clearly
cannot be used again on that tile, so the 3 minor areas have to be done with the 2
remaining colours.
Usingonly 1 of thecoloursrepeated onall 3 areaswould create 2 different tiles.
Thenit getsalittletrickier. We haveto use both coloursat the sametimeto cover the 3
aress. Assigning thenumbers 1 and 2 to thetwo different col oursthen we can consider
the arrangementsto be permutations of those numbersin 3 positions. Thereare6 :—
(1,1,2) 1,2,1) (2,1,1) 1,22 (2,1,2) (2,2,1)
That means6 different tileswhich, plusthe previous 2 makes 8
Sofor any given main colour exactly 8 different tilesare possibleand, sincethere can
only be3 main colours, wehave 3 x 8 =24 different tilesin total.

Inthese matters 24 isan ‘encouraging’ number to find becauseitissorichinfactors.

Now what?

Well, makeaset and play with them!

Suggestionsare given on the next page asto what might belooked for.

A sheet of blank tiles(35) is provided which could be used to discover thefull set.

A set of the 24 tilesaready coloured isavailablefor those not wishing to maketheir own.
Both of those sets are based on a35 mm sguare.

Thereare 3 sheetsof gridswith mid-edgemarkingsto facilitatethe drawing of solutions.

These different sheets allow for 35, 30 or 25 mm squaresto be used for the
record.

Thereare 2 sheetscontaining solutionsto afew of the possible problems. Thesedrawings
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arebased on a20 mm square. For thosewho havedifficulty in seeing the separate
tilesfrom which the patternsare made it may be useful to have an overlay of
tracing paper with a20 mm squared grid drawn onit.



Some problems

Inall that follows, wheretilesare being brought into contact with one another, theruleisthat
touching edges must match.

Arrangetheminalong'chain'. Makethechain closeso that it formsarectangle. Invent agame
(likedominoes) to be played with thesetiles.

Dividethefull setinto 3 sub-setsaccording to their main colour.

Split each sub-set into 2 groups of 4, and assembl e each group into
across. Anexampleisshown ontheright

In how many different waysisit possibleto do this?

Make completerectanglesof varioussizes(tilesby tiles)

6 by 2
8by 2
4by 3
4by 4
5by4
6by4
8by3
5by 5 (witha'hol€ inthemiddle)

Make acompleterectangle suchthat itsupper and lower edgesmatich, and dsoitsleft andright-
hand edges. Under those conditionswhat isthelargest rectangle possible? Notethat, usng arectangle
likethat asamoatif, it would be possibleto tessel ate theinfinite plane.

What isthelargest possible shape having symmetry in both shape and colour?

12 of thetilesare asymmetric which must mean that they existin 2 forms- onebeingamirror
image of the other. Thisshould mean that those 12 can be assembled in such away that the shape
hasaline of symmetry. Find the 12 and make such ashape. What about the other 127
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Some Patterns made with T - tiles (1)

4

A

A 6 by 2 arrangement having horizontal symmetry for both
shapes and colours, and vertical symmetry for shapes only.

8 by 2

v“
A

8 by 2

) A 4

8 by 3
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Some Patterns made with T - tiles (2)

4

6 by 4

A AL

5 by 5 (with a hole in it)

12 by 2
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35
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30

mm




25 mm
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