CSE581 DM - Discrete Mathematics  Self STUDY Test

This Self Test is created to make you practice for Midterm 1.

Write careful answers many of which you can find in the Lectures and DM Definitions. Some of them

were solved in class.

PART 1 YES/NO QUESTIONS

Circle proper answer. Write clear justification

1.

10.

11.

Let f: Nx N — Z be given by a formula f(n,m) =n —m?. f is not 1 — 1 function.
JUSTIFY:

Let A = N, B = {2k : k € N}. There is a function f : A—!-1" B.
JUSTIFY:
If f: A—!"! Bandg: B—'"! A, thengo f and f o g exists.

JUSTIFY:
{(1,2), (a,0)} is a binary relation in a set A = {1,2,a, 0}.
JUSTIFY:
{(0,0), ({2}, {2}), (3, 3)} represents a transitive relation in a set A = {3, {2}, 0}.

JUSTIFY:

The function f: N — P(N) given by a formula: f(n) = {m € N: m < n}is an onto function.
JUSTIFY:

Let f : N — %P(N) be given by formula: f(n) = {me N: m < n?}. We have that
0 e f({0,1,2,3}.
JUSTIFY:

In(n+1)

f: N — Ris given by the formula: f(n) = is a sequence.

Vn+6
JUSTIFY:
Letf:X — Y,BcCY.Foranyb € B, by # 0.
JUSTIFY:
Let P(x) be a mathematical statement.

If P(2) is true and for all k € N, then implication if P(k) is true, then if P(k + 1) is true” is a true
statement, then Yn € N P(n) is true.
JUSTIFY:

X € NerAiff At e T(x € A)).
JUSTIFY:



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

x e fUB] iff f(x)eB,forf:X— Yandany BCY.
JUSTIFY:

202N (1,2} £ 0
JUSTIFY:

{{a, b)) € 2eriatl
JUSTIFY:

Let A = {0,{a}, {0}, 1,2}, B = {0, {0}, 0}. There is a function f : A—!-1" B. Prove or disprove.
JUSTIFY:

NxQN@ExQ)=Nx0Q
JUSTIFY:

Let A, = {x € R : 0 < x < n}. The family {A,},ey form a partition of R. Prove or disprove.
JUSTIFY:

There is an equivalence relation on Z with 8y equivalence classes. Define it or prove it does not
exist.
JUSTIFY:

There is an equivalence relationon A = {x € R : 1 < x < 4} with equivalence 3 equivalence classes:
Ei={xeR:1<x<2,Ey={xeR:2<x<3},and E5 = {x € R: 3 < x < 4}. Define it or prove
it does not exist.

JUSTIFY:

Let = be an equivalence on A. Each equivalence class of ~ is non-empty.Prove or disprove.
JUSTIFY:

Let ~ be an equivalence on A. All equivalence classes of ~ are disjoint. Prove or disprove.
JUSTIFY:

Let A = {0,1,2,3}. We define for any n,m € A, n ~ m if and only if (n), = (m),, where (n),
denotes a remainder of division n by 2. The relation = is an equivalence on A.
JUSTIFY:

item LetA ={0,1,2,3}.

A/~ ={{0,2}, {1,3}} where n = m if and only if (n), = (m),, where (n), denotes a remainder of
division n.

JUSTIFY:

All equivalence classes of the relation defined below on Z are infinite.
nx=m iff (n), = (m),, where (n), denotes a remainder of division n by 2. Prove or disprove.
JUSTIFY:

For any ~C A X A The set [a] = {b € A : a = b} is an equivalence class with a representative a.
JUSTIFY:



25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Set A is countable ifand onlyif N C A, where N is the set of natural numbers
JUSTIFY:

The set 2V is infinitely countable
JUSTIFY:

There are C of all functions that map N into N
JUSTIFY:

Ngo = C means that there are C possible sequences that can be form out of an infinitely countable
set
JUSTIFY:

There is an order relation that is also an equivalence relation and a function.

Justify:

Every non-empty finite poset (A4, <) (i.e. A is a finite set) has at least one maximal element.

Justify:

Every non-empty finite poset (A4, <) (i.e. A is a finite set) has at least one minimal element.

Justify:

There is an infinite poset (A, <) (i.e. A is an infinite set) has exactly one minimal element and no
smallest element.

Justify:

There is an infinite poset (A, <) (i.e. A is an infinite set) has infinitely many maximal and minimal
elements. You can draw diagram.

Justify:

Every infinite poset (A, <) (i.e. A is an infinite set) has at least one minimal element.

Justify:

There i an infinite poset (A, <) (i.e. A is an infinite set) has at lagest element.

Justify:

There ia an infinite poset (A, <) (i.e. A is an infinite set) has smallest element. You can draw diagram.
Justify:

Each non empty lattice has 0 and 1

Justify:

There is a poset (V, <) that has Ny max and and a smallest element. Draw diagram.

Justify:

There is a poset (N, <) that has 8y mnimal elements and a SMALLEST element. Draw diagram.
Justify:

Any finite lattice is distributive. Prove or disprove.

Justify:

Any Boolean Algebra is distributive.
Justify:



PART 2: Yes/No DEFINITIONS QUESTIONS

Here are 10 definitions with Yes/No answers about their correctness.
Some of provided answers are wrong. Read carefully. Circle the correct answer.
1. ”onto” function f: A 25 B iff Vbe Adae B f(a)=b
2. Generalized Intersection Given a sequence {A,},cy of sets, (,evAn ={x: AIne NxeA,}
3. Partition A family of sets P C P(A) is called a partition of the set A if and only if
.VXePX #0), 2.VXYePXuY=0), 3 JP=A
4. Maximal ¢ € A is a maximal element in the poset (A,<) iff = VaeA(ay<a N ay # a)
5. Smallest (least) ag € A is a smallest (least) element in the poset (A,<) iff Ja € A (ag < a)
6. Lattice A poset (A, X) is a lattice iff Foralla,b e A Ilub{a,b} or gib{a,b} exist

7. Lattice as an Algebra An algebra (A, U, N), where U, N are two argument operations on A is called a
lattice iff the following conditions hold (they are called lattice axioms) For any a, b, c € A

I1 aUub=bUaandanb=bNa
12 (aub)Uc=aU(BUc) and (anb)Nnc=an(bnc)
I3 an(@Ub)=a and aU(anNb)=a

8. Boolean Algebra A distributive lattice with zero and unit such that each element has a complement is
called a Boolean Algebra

9. Cardinality Aleph zero We say that a set A has a cardinality Ny (JA] = Np) iff |A] = |N|
10. Power ( MN) MV =card{f : f: A — B}, where A, B are such that |A| = M, |B| = N



