A cube has 6 faces , 8 vertices and 12 edges and a symmetry of a cube Is a permutation of its vertices that sends edges to
edges.Thus there are 48 symmetries of a cube, 24 reflections and 24 rotations.
The group of rotational symmetries of a cube is isomorphic to S,.

| found the easiest way to imagine the rotational
symmetries of a cube was to imagine placing a
spindle through 2 opposite facing edges,
midpoints or faces.

Firstly lets place a spindle through a pair of
opposite facing faces of the cube. There are 6
faces, 3 opposite pairs. Placing a spindle at each
of these will give a symmetric rotation through 90°,
180° 270°.50 each of the 3 pairs has 3 rotational

symmetrles, J In total. These are our central axis The top 3 images are the central axis, symmetry through 90:’, 180°
rotations. 270°rotation

The next pa!rs of op!oosite to consiaer i‘c_’ the. ?ﬂg LiiEZIagesﬁo?/\i/iggrnea’:hae)(ir?\,ic]sg;:3i(;;onal axis, 180°.

edges. Placing a spindle through the midpoint of 2

opposite edges and rotating 180°will result In

symmetry. 12 edges given us 6 pairs, these 6

symmetries are the diagonal midpoint symmetries. || The reflection symmetries of the cube are more theoretical than the

And finallv i ti indle th A it rotational ones in the sense that they are not possible to carry out in the
4 inally Inserting a spindie tinrough opposite physical 3-D world. There are 9 planes of reflection, displayed in the

pairs of corners and rotating 120°or 240°will again § figure below.
result in symmetric rotation of the cube. Here we

have 8 corners, 4 opposite pairs with 2 symmetric

rotations each, gives 8 symmetries in total about

the diagonal axis.

So this gives 9 + 6 + 8= 23 rotations and of course
the identity rotation which requires one either to
do nothing, rotate O degrees or rotate 360 degrees
through any of the axis explained above.

Each rotation is a permutation of the 8 vertices of the cube like such, 90°rotation through verticle axis gives;

12345678
(23416785): (1234). (5678).

So the rotational symmetries is permutation of 2 groups of 4 objects. This is how the group of rotational symmetries of a cube
IS Isomorphic to the symmetric group Sq4

http://www.markronan.com/mathematics/symmetry-corner/the-rotations-of-a-cube/
http://lkmt58.blogspot.com/2011/10/rotational-symmetry-of-cube-and-regular.html
https://en.wikipedia.org/wiki/Octahedralsymmetry The;sometries,fihe.ube




