Final exam /2022.12.6 /| MAT 4233.001 / Modem Abstract Algebra

1. Sketch the subgroup lattice for Z,y. For each subgroup, list all the elements and
indicate all possible generators of the subgroup.
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2. Suppose G is a group and a € G such that |a| = 13. Prove there exists b € G such
that a = b’
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3. Suppose o = (4,3,7,8,9)(1,3,7,5,2)(2,7,6) is a permutation in cycle notation.

(a) Express a as a product of disjoint cycles.
(b) Find the order of . Explain.
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(d) Simplify a8
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Find the parity of . Explain.
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4. Prove that 5Z/407Z is isomorphic to Zg
De fene P-; 2 - 574/402 6'3 F(x)=Sx + 40 2.
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5. Solve the following system of two congruence equations
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Hint: first separately solve each congruence for x
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6. (a) How many group homomorphisms are there from Z to Zg x Zs;? Explain.
(b) How many of these are surjective? Explain.

(¢) How many of these are injective? Explain.
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