INFORMAL NOTES ON
MATHEMATICS
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§67.1 Degrees

Prototypical example for this section: z — 2% has degree d.

For any n > 0 and map f : S™ — S™, consider

fs : Ho(S™) — H,(S™)

>

~7 =7

which must be multiplication by some constant d. This d is called the degree of f,
denoted deg f.

I Question 67.1.1. Show that deg(f o g) = deg(f)deg(g).

Nete thot ue haott defined HalS), in faot 5 the nth homobsy group of .

Definition 64.2.3. The nth homology group H, (X) is defined as

Hn(X) = ZH(X)/B’R(X)'
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Definition 3.3.5. A subgroup N of G is called normal if it is the kernel of some
homomorphism. We write this as N < (.

Definition 3.3.6. Let N < G. Then the quotient group, denoted G/N (and read “G
mod N7), is the group defined as follows.

e The elements of G/N will be the left cosets of .

e We want to define the product of two cosets C; and Cs in G/N. Recall that the
cosets are in bijection with elements of (). So let ¢; be the value associated to the
coset (1, and ¢ the one for (5. Then we can take the product to be the coset
corresponding to q1q2.

Quite importantly, we can also do this in terms of representatives of the
cosets. Let g € C7 and g9 € Cy, so C; = g¢N and Cy = goN. Then C; - Cy
should be the coset which contains g;g2. This is the same as the above definition
since ¢(g192) = @(g1)d(92) = q192; all we've done is define the product in terms of
elements of G, rather than values in H.

Using the g/ N notation, and with Remark 3.3.3 in mind, we can write this even
more succinctly:

(91N) - (92N) = (g9192)N.

And now you know why the integers modulo n are often written Z/nZ!
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