The Soma Cube

The Soma cube is not really a cube, it’s a puzzle. You have to rearrange puzzle pieces to form other figures. In fact there are 7 Soma-pieces like Tangrams. But unlike Tangrams the pieces from the Soma Cube are three-dimensional. 

The Soma-cube was conceived, according to Martin Gardner, by the Danish writer Piet Hein in 1936 during a lecture on quantum physics by Werner Heisenberg. While Heisenberg was speaking of a space sliced into cubes, Piet Hein thought of the following curious geometrical theorem. 

Look at all shapes made of cubes which have a concavity or corner nook in it somewhere. There is [image: image58.png]


only one such shape made of 3 cubes. Note that that shape is "two-dimensional". 

Turning to four cubes we find that there are 6 essentially different ways to make such a shape. Note that some of these shapes are essentially "three-dimensional". The curious theorem is now that these 7 pieces can be joined to form a cube again. 
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A set of pieces was marketed under the trade name Soma and has been a popular all over the world (eventually). But what am I rambling about...

The first puzzle is of course to assemble the seven pieces to form a cube. In fact this is one of the most easy Soma-puzzles to solve. I read somewhere that there are 240 essentially different solutions, i.e. not counting rotations and reflections. 

Solutions

One solution is shown at the end of this document and many other possible solutions can be found at: www.astro.caltech.edu/~aam/fun/egames/soma/
But do not look until you have made a good attempt yourself.  
This demonstrates two possible ways of showing the solution but can you find a way of recording your own solution using 3D drawing on isometric paper?  How about an exploded diagram? Try to be original otherwise adopt one of the methods shown below or on the web link.

Difficult Nets

Can you construct your own set of pieces made by constructing each piece from card by drawing a net?  Each piece must be made from a single net with no joining of more than one net together.

www.plus.maths.org/issue27/features/mathart/
Examples of animations showing a shape being ‘flattened’ can be found at: 
www.cs.mcgill.ca/%7esqrt/unfold/unfolding.html
This site shows the nets of various polyhedra, and then shows the net folding up into the solid. It is amazing to watch the folding and unfolding of the various nets...resembles a flower blooming in slow motion!
Soma Puzzles

After this first puzzle you might want to try some of the more difficult 7-piece structures/puzzles below, which are all possible to make.
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One solution for the basic Soma Cube
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