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Question 3
Let X be a set, and let A ⊂ X be a subset. 
Consider the function D: P(X) → P(X) defined by D(B) = AB. (Recall that the symmetric difference AB is defined by A4B = (A \ B) ∪ (B \ A).) 
(a) Is the function D one-to-one for all sets A ⊂ X? If so, prove it; if not, give an example of sets A ⊂ X for which D is not one-to-one. 
A function f is one-to-one, if and only if f(x) = f(y) implies x= y for all x and yin the domain of f. i.e. when all elements in the domain of f have different images.
Assume f (a) = f (b)
x1, x2A(f(x1)=f(x2)
If f (a) = f (b) then a = b
f (a) = A∆B, f (b) = A∆B→ A∆B = A∆B
Therefore, this function is one-to-one
(b) Is the function D onto for all sets A ⊂ X? If so, prove it; if not, give an example of sets A ⊂ X for which D is not one-to-one. 
A function f from X to Y is onto, if and only for every element y∈Y there is an element x∈X with f(x)=y i.e. each element in the co-domain of f has a pre-image. 
The function D: P(X) → P(X) is defined by D(B) A∆B Where for every element of b∈B there is an element a∈A such that f (a) = b
 Then F (A∆B) = b
(A∆B) = (A \ B) ∪ (B \ A) which require a particular value of A for every value of B thus making the function surjective.

(c) Is the function D a bijection for all sets A ⊂ X? If so, prove it; if not, give an example of sets A ⊂ X for which D is not one-to-one.
A function f is a bijection, if and only if it is both one-to-one and onto i.e. no element in the co-domain of f has two (or more) pre-images (one-to-one) and each element in the co-domain of f has a pre-image (onto).
[bookmark: _GoBack]Given that the function is not both one-to-one and surjective, it is bijection.
Question 6
Let n > 1 be an integer. For each x ∈ Z, we can define a function ax: Zn → Zn by f([k]n) = [x + k] n. Prove that ax is always a bijection. (Here Zn is the set of equivalence classes of integers modulo n.)
By proving that function ax: Zn → Zn is bijection, we prove for one-to-one and onto.
First let’s do one to one where if f (a) = f (b) then a = b for a, b in the domain of x.
In our case, we have f([k]n) = [x + k] n.
f (a) = [x + k] n, f (b) = [x + k] n
 f (a) = f (b) → [x + k] n = [x + k] n
If we divide by [x + k] on both sides, we are left with n = n which satisfies the rule of one-to-one that for f (a) = f (b), a = b
Next we prove that the function satisfies the rule of onto.
f([k]n) = [x + k] n. for n > 1
A function f: X→Y is surjective (onto) if for every element of x∈X there is an element y∈Y such that f (x) = y
f (k,n) = y
x+k = y
Take x = 2y and k = -y
therefore, 2y + (-y) = y.
This proves that the function is onto and also one-to-one, thereby making it bijection.



