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MATH 211 Basic Algebra

Problem Set 5

Let the orbits of o € S,, have sizes nq,...,n;. Find the order of o.
What is the order of the permutation ¢ — ¢+ 1 in in Sym(Z)?

Prove that in S, the order of any odd permutation is an even number.
What is the order of the elements (—+/3 +i)/2 and (3 + 4i)/5 in C*?
What is the order in the group 75(C) of the elements

-1 w z 0
0 1)° 0 u)’
where z,u € C*, w € C.
How many elements of order 6 are there in C*, Do(C), S5, A57
Show that for any n,k,m € {0,1,...,00} in Sym(N) there are elements o, 7

such that order(c) = n, order(w) = k, and order(on) = m.
Prove that in any group elements z and y~'zy have the same order.

. Prove that in any group elements ab and ba have the same order.
. Suppose z,y have finite orders n,m in a group G, and zy = yz. Show that

zy has finite order. Prove that if m and n are coprime then the order of zy
is nm. Show that the condition ”m and n are coprime” is essential.

What is the order of a* if the order of a is n?

How many subgroups are there in the cyclic group of order 1007 817 p=,
where p is prime?

Prove that the group Q is not cyclic.

Find all subgroups of C(p*°).

Prove that any finite subgroup of C* is cyclic.



