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1. (25%) Determine each pair of the following groups are isomorphic or not.
(a) Zyg X Zg; 7y X Ty X L1g
(b) Z; Q
(© (@+) ({re@|r#0}x)

2. (15%) Prove that every finite group is isomorphism to a subgroup of S, for

some n, where S, is the symmetric group of degree n.

3. (15%) Let p be a prime number. Prove that the polynomial zP~! +zP~2+- - -+
z + 1 is irreducible over Q.

4. (15%) Prove that a symmetric polynomial in zy,z,, - -+, z, is a polynomial in
the elementary symmetric functions in z1,Zq, -, Tp, €.8. T2 + T2+ -+ 22 =
(> zm)P-2 5 xaz;

1<z<n 1<i<j<n

5. (15%) Let « be a root of 28 — 22 + £ + 2 = 0. Find the minimal polynomial

of o — 2a — 1 over Q.

6. (15%) Prove that the multiplicative group of nonzero elements of a finite field

is cyclic.




