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Exercise 1. Let X = {5,10,15,20}. Find all subsets of X.
[4 points]

Exercise 2. If X is a set and A, B, C' are subsets of X, show the following:
(i) (AnB)UA=A.

[0.5 point]

(ii)) AnN(BUC)=(ANB)U(ANCQC).
[1 point]

(iii) AnNA =0 and AUA = X.

[0.5 point]

(iv) (A) = A.

[0.5 point]

(v) (AnB)=AUDB.

[1.5 points]

Exercise 3. (i) Is the function g : Z — Z, defined by z — 2%, a surjection?

[0.5 point]

(ii) Give an example of a function h : N — N, which is neither injective nor surjective.
[1 point]

(iii) Find functions f: N — N and ¢ : N — N such that fog# go f.

[1 point]

(iv) Find functions f : Z — Z and g : Z — 7Z such that fog=go f.

[1.5 point]



Exercise 4. Let XY, Z, W besets, f : X - Y, g:Y — Z and h : Z — W. Show the
following:

(i) idy o f = f.

[0.5 point]

(if) ho(go f) = (hog)o f.

[1.5 points]

(iii) If f, g are injective, then g o f is injective.
[1 point]

(iv) If f, g are surjective, then g o f is surjctive.
[1 point]

Exercise 5. Let f: X — Y. Show that f is a bijection if and only if there is g : ¥ — X such
that fog =1idy and go f =idy.

[4 points]

[Hint: You need to show that if f is a bijection there is such a function g : ¥ — X, and you
also need to show that if there is such a function g : Y — X, then f is a bijection.|

Submission. Monday 28. October 2019, in the Exercise-session.

Discussion. Monday 28. October 2019, in the Exercise-session.



