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Eine Kleine spherical geometry
Let SCR2 be a mit sphere ; its surface area is Hr= 4 .

"Lines" onS are geodesics /greatcircles).
Triangles in S have area = angular excess = x+ B+V- + > 0

=zity (x+ B + V- +) + (a+3+v -y = 65 - 24= 44
angular excess W consists of isometriesve of "inside" angularsoutside " of S preservingthe filing
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Case + in +* C 1 : G11m ,
n) preserves a triangulation of the hyperbolic plane with triangles

having angles
In hyperbolic plane , a triangle (sides are lines = geodesics) having angular defect #-K++2) = area.
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G permutes the four "body diagonals" of

- the cube in all 41=24 ways,11

1 A "body diagonal joins two opposite vertices!

permutes the 24 green triangles transitively
land regularly) .

If W = HK whice Hand K are normal subgroups
with Hlk = A /So H and K commute with each
other

i.e .

hk= kh for all htH, h +K] then WEHXK = [14 ,k) : hel, kekY
(direct product)
In our case IW1=48, 181 = 24, W= GVGr
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Cube has 3 + 6 = 9 planes of symmetry
but altogether 24 orientation- reversingsymmetric



Similarly the regular decahedron (12 pentagonal faces) has rotational symmeting group G

with 181 = 60
,
6 = As (At5]

Elements of As give rotational symmetries of the
dodecahedron .

The full symmetry group of the regular
dodecahedron has order 260
160 orientation - preserving and 60 orientation-resist
- reflections + otherrotations

The full group of symmetries hasorder 120 and it
Mhas a subgroup isomorphic to As but the group is

not Ss .

St is not a group of isonetries ofI
Instead the full group of isometries

of the regular
dodecahedron is isomorphic to*A5.
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