Stringy Quads – Possible solution

We knew a square had four lines of symmetry because it is regular so we started by making a quadrilateral with no equal edges.  We couldn't find any of these with a line of symmetry. 

We decided that our shape would have a line of symmetry if you could visualise folding the shape in half along the line.  If the edges and vertices matched up, then the quadrilateral had a line of symmetry.  We had already checked that with cut-out shapes.
One line of symmetry
When we made a quadrilateral with one pair of equal edges it had one line of symmetry.  When three edges were the same length it still had one line of symmetry.
We had made a trapezium:

We also discovered that a kite had one line of symmetry, but it had two pairs of equal edges.
We noticed that the equal edges were opposite on the trapezium, but adjacent on the kite.

Two lines of symmetry

We stuck with the idea of equal edges and made an oblong.  We thought that because it had two pairs of equal edges that were opposite each other it may have four lines of symmetry, but it only had two.


When we checked out a rhombus we realised that it only had two lines of symmetry even though it had four equal edges.


When we tried a parallelogram, which has two pairs of equal edges, it had no lines of symmetry!
Three lines of symmetry

We reckon there is no quadrilateral with only three lines of symmetry because you can’t have three pairs of equal edges (because that’s six edges!)


Four lines of symmetry
Finally we looked at a square.  We knew that it would have four lines of symmetry.  We’d already discovered that the rhombus had only two lines of symmetry.
Observations
We realised that the lines of symmetry cut the angles at the vertices in half (bisected)
Robert noticed that the straight line angle (180º) along the edge was bisected on the trapezium and rectangles too.
Two or more lines of symmetry cross in the centre if the shape.
Conclusion
We think that there is definitely a relationship between pairs of equal edges and lines of symmetry.
The line of symmetry must cut the angle of the edge or vertex in half for it to work.
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