Anastashia Pelletier
Chapter 6: C2
Since injectivity means that an element of set B will be an image to only one element in set A. This makes it so that if there are two elements in A that have the same image in B, then the two elements in A must be equal. Knowing this, let (x1, y1), (x2, y2) ∈ A x B, and then set f(x1, y1) = f(x2, y2). This means that (y1, x1) = (y2, x2) since f(x, y) = (y, x). This means that x1 = x2 and y1 = y2, and will imply that (x1, y1) = (x2, y2). Since (x1, y1) = (x2, y2),  the function is injective.
For the function to be surjective, all the elements in set B must be an image to at least one element in set A. Unlike injective, where elements in B could be an image to only one element in A, surjective means that an element in B can be an image to multiple elements in A. To see if f: A X B -> B X A is surjective, let (y, x) ∈ B x A. This makes y ∈ B and x ∈ A, and so (x, y) ∈ A x B. We can show that such that f(x, y) = (y, x), and therefore all elements in B x A will be an image to one or more elements in A x B . This makes the function surjective. 
In addition, since the function is both injective and surjective, we can say that the function is also bijective. 


Chapter 7: H1
Since G is a subset of SA, and SA is the collection of all the permutations f of A, this means that elements in G must be elements in A. To show that G is a subgroup, we must show closure under the operation and closer under the inversion. 
We can use the fact that f(a) = a is the identify for SA to prove that G will be closed under the operation. To show closer under the operation, let g be a function of G and use the operation of ◦. 

Since g is function of G, this shows that G is closed under the operation.
To show closure under the inversion, g once again be a function of G. We know that element a must be the identity element. This means that:

Again, since g is a function of G, this shows that G is closed under the inversion. Since it is closed under the operation and the inversion, G must be a subgroup of SA. 
