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1. [10%] Let D, denote the dihe dral group [, of ordei - 91 Find the order of the

3

center of [, forany n 2 4.

7. 110%1 Let A, K be subgroups of a group (7. Suppose that Hx = Ky for some
& b & f

z,y € G. Prove that H = K.

3. [10%] Let N, M be ideals of a ring K. The product N M of N anc

to be the subset of finite sums of the form

T3
T
‘> Y
JEA—
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and n © N, Prove that NA{ is also an ideal of H.

4. An element of a group G is called torsion if itis of finite order.
) [10%] Suppose G is abelian. Prove that the subset of torsion elements is a
subgroup of .

(2) [10%] Let GLy(Z) denote the group of invertible 2w 2 rnalyices over 4.

Prove that the torsion elements of GLa{ )} do not form a subgroup.

Let R be an integral domain. Two elements a, b e R are called associates in It

& 4]

if @ = bu for some unit v € K.

Prove that —2-++/7 and 5 —2v

7 are associates in the integral domain

| where

(2) [10%] Prove that an integral domain fi 1s a field if and only if any two

nonzero elements of [ are associates in K.
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An automorphism of a field F is a (ring) | isomorphism ¢: [7 — F of Fwith

1\{

f Prove that the field @ has no automorphism except the identity map,

1 Prove that the field Q{o) where o3 = 2 has no automorphism except
the identity map.
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3 1 Find all avtomorp yhisms of Zs(a) where a7 = «






