HOMEWORK 1

JANE DOE

1. EXERCISES 0

FEzercise 1 (# 0.12). Fill in the exercise here. Some mpre examples are
below. This is problem number 12 in §0 of Fraleigh [2]. Other books
to read are Gallian 3], and Bourbaki [1].

2. EXERCISES 1
3. EXERCISES 4

Ezercise 2 (# 4.34). Let G be a group with a finite number of elements.
For any g € G, we are to show that there exists a number n, € N
depending on g, such that ¢"s = e, where e € G is the identity element.

We can begin to list the elements of GG obtained by taking powers of
g. Le.

€, 9:.9%9% ..

Since there are a finite number of elements in the group, this list must
end at some point, and so we must have that there are numbers n #
m € Z with 0 < m < |G| and 0 < n < |G| such that g™ = ¢". In other
words, ¢g"™™ = e. So we may take ny, =n —m.

Ezercise 3 (# 4.41). Let G be a group, and let g € G. The problem
is to show that the map i, : G — G given by i,(z) = grg™!' is an
isomorphism.

The first thing to check is that i, is a homomorphism; in other words,
we must check that ig(zy) = i4(z)ig(y). To do this, consider that

ig(2)ig(y) == grg~ gyg~" = gayg~' = ig(xy).

We must now show that 7, is bijective. To begin, let us show it is
one-to-one. So let z,y € G. We will show that i,(x) = i,(y) only if
xr =y. Indeed, if

ig(x) == gxg™" =iy(y) = gyg ™"

L'and on the right with ¢ gives that

then composing on the left with g~
r=uy.
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Let us now show that i, is onto. In other words, given y € G, we
must find an « € G such that iy(x) = y. By the definition of 44, this
means that grg~! = y. In other words, given y, if we set z = g~ lyg,
then i,(z) = y.

4. SOME USEFUL DIAGRAMS, FORMULAE, ETC, FOR OTHER
HOMEWORK PROBLEMS
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Theorem A. The theorem

5. THE FIRST SECTION
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