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. (15pt)

(a) Let G be a group of order 15. Prove that G is a cyclic group.
(b) Prove that the symmetric group Ss has no subgroup of order 15.
. (15pt)

(a) Prove Zyy & Z,, ® Z, if and only if ged(m,n) = 1.

(b) How many elements of additive group Zs @ Zs & Zs are order 57

(c) How many subgroups of group Zs @ Zs @ Zs are order 5?7

. (10pt)Let G be the abelian group generated by a, b, ¢ which satisfy the relations
3a +2b+ 8¢ =0 and 2a + 4¢c = 0. Please decompose G to be the direct sum
of cyclic groups. ‘

. (10pt)Prove that the integer Z is a principle ideal domain.

. (15pt)Let f(z) = z® — 6z — 3. Prove that f(z) is irreducible over rational
number Q and find the Galois group of f(z) over Q.

. (10pt)Let F be a field and a,b € F. Suppose that the field extension degree
of F(a) over F = [F(a) : F}=m and [F(b) : F] = n. If ged(m,n) = 1, prove
that [F(a,b) : F] = mn.

. (10pt)Prove or disprove that whether F(+/2) is isomorphic to F(y/—2) while

(a) F=Q.
(b) F = Q).
. (15pt)

(a) Let p be a prime. If the regular p-polygon is constructible by straightedge
and compass, prove that p = 2" + 1 for some positive integer r.

(b) Find the least positive integer n such that n° is constructible.




