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Question 16

(a} 2160 =2%x3* x5

Prims: power factors  label
o 5 | ba

3 3| 3a

2
2

The number of Abelian groups of order 2160 B 1 =3 x 5= 15

{b) The extra condition given means that the canonical decomposition of such a
group cannod contain a cyclic group of order greater than 60,

(i)

(i)

(i)

The last orsion coefficient camnot he greater than 60, so (in the table
above] 3a and 35 are both excluded as they lead o a torsion coefficient
of at benst 91

For the same reason, 2a and 25 are ruled out. Thos, we can only bave S
ancd 3¢, together with 2e-2e, three possibalities o all,

Togives £y w Epp 2 Fp.
2d pives g x £y % Fag.
Ze gives &a % £ % Fg x Fao-
For the three groaps listed in part (hi(ii), the 2-primary components are
£y x Ly
Ey w Ty &y,
Ty w Fy % fa % Lo,
respectively,
Since £y has a cyelic subpgroup of order 2, the first has a subgroop iso-
morphic to £y % Fy, the Klein group. The other toro clearly have such &

subproup.
The first taro have £y subproups. The last hos all its elements of order 2,

s has no guch subgroup,
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