INTRODUCTION TO DISCRETE MATHEMATICS TEST 2 PREPARATION
We assume throughout that 0 € N.
1. Prove that the relation R defined on the set X = N by

mRn < at least one of the numbers 7m + n,3m + 3n is divisible by 8

is an equivalence relation. Determine its equivalence classes [0] g, [2025]g.

2. Prove that the function f :7Z — N defined as

fn) =

2

n—n+1 for n<o0,
n®—n for n>0

is injective but not surjective.

3. Prove that the function g : Z — N defined as

(n) = n?4+n+1 for n<O0,
g = n?+n for n>0

is neither injective nor surjective.

4. Let X = 37Z be the set of all integers divisible by 3. Find bijections
f:Z — X and g : X — N (and explain why they are bijections).
(question for extra points) Find a bijection h: (X UN) — (Z\ X).

5. Let the function f : R — R be defined as f(x) = 2% + 2z + 2. Find the
least (smallest) and greatest (largest) elements of the sets:

Y={yeR:(3zeR)(y=f(z)Az® <4)},

Z={zeR:(FzxeR)f(zx) z=1},

or explain why those elements do not exist.



