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Step-by-step solution

By using the given lattices we have to find the centralizers of every element in the following

groups:

Comment

Lemma 1: Let us consider that, is a group and that  and .

Thus, we have

Now we have to prove Lemma 1:

Proof: If we consider that  then we have , such that .

Now let us suppose that . Then we have , such that by cancellation

we get,  and thus we have .

Comment

Lemma 2: Let be a group and . Then

Now we have to prove the Lemma 2.

Proof: If we consider that  then we have such that .

Thus we have,

such that .

Consider that . Thus, we have

Hence,

Hence we get , and we have .

Comment

Lemma 3: Let be a group and let . Then

Now we have to prove the Lemma 3:

Proof: If we consider that  then we have where . We know that

where for each , either or is in .

Thus, we have , such that

Therefore, we have

Comment

Lemma 4: Let be a group and let . If , then

Now we have to prove Lemma 4:

Proof: we know that for some , such that if , then we have

Therefore,

Comment

Now consider . We know that,

Reasoning

1

, so is either or . But , so , hence

.

and since , so is either or

. But since .

and since , so is either

or . But , so .

, so by Lemma 1

, so by Lemma

. We know that,

Reasoning

1

so is either or . But since .

so is either or . But since

.

, so is either or . But

since .

Now consider :

Reasoning

1

, so is either or . Thus we have

which does not commute with .

We know that , so we can apply Lemmas 2 and 3.

We have , so we can apply Lemmas 2 and 3.

, so is either or . But 

does not commute with .

Comment

Now consider :

1

, so is either or . But .

, so is either or . We

know that , and , and .

, so is either or . Now

, and .

, so is either  or . We know

that and .

, so is either or . We

know that and .

and . Hence we have 

Lemma 1

Lemma 1

Lemma 1

Lemma 1

Comment
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