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1. (FE#w) Show that no group is the union of its two proper subgroups.

2. (B¥LE)) Find an abelian group G and a subgroup H of G such that G # H x K for all
subgroups K of G.

3. Let p be prime and let Q/Z be the additive quotient group of Q by Z. Set

Z(p™) ={a/p € Q/Z|a € Z, i € NU{0}}.

(a) ((falfikBZ)) Show that Z(p>) is a subgroup of Q/Z.

(b) (¥872F) Show that every element of Z(p>) has finite order p" for some n > 0.
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(c) (Bfmfk) Determine all the subgroups of Z(p™).
(d) (AEf#) Show that Z(p>) satisfies descending chain condition, but does not satisfy
ascending chain condition on normal subgroups.

(e) (BLEEH) Write Z(p*™) as a finite direct sum of indecomposable subgroups.

4. (&) Show that the additive group Q is indecomposable.

5. (EIE—) Write the additive group Ziso as a finite direct sum of indecomposable sub-

groups.



