Discrete Structures: Sample Questions, Exam 2

1. Let A = B = {a,b,c}. Consider the relation g = {(a,b), (b, c), (¢,c)}.
Is g one-to-one? Is g onto? Why?

2. Consider f: Z* — Z* defined by f(a) = a®. Is f one-to-one? Is f
onto? Why?

3. Put the following functions in order from lowest to highest in terms of
their © classes. (Some of the functions may be in the same © class.
Indicate that on your list also.)

(a) fi(n) =nlogn,

(b) fa(n) = ni,

(¢) fs(n) = 10,000,

(d) fa(n) = Vil + logn),
(©) fo(n) =3,

M) foln) =22,

(g) fr(n)=0.0001

4. Let S = {z,y, 2z}, and consider the set P(S) with relation R given by
set inclusion. Is R a partial order? Why or why not? (Carefully check
the conditions needed for a relation to be a partial order.) Is R a linear
order? Again carefully check the conditions for R to be a linear order.

5. Show that P(S), R from the previous problem is isomorphic to the
poset Dyy of divisors of 42 with relation given by divisibility.

6. Is there an infinite poset with a least element? Either write down an
example or prove that this is impossible.

7. Which of the following Hasse diagrams represent lattices?
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14. True/False. Circle T or F. No explanation needed.
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If f is a one-to-one function from an infinite set A to
itself, then f must be onto.

If g is a one-to-one function from a finite set A to itself,
then g must be onto.

If (T, vq) is a rooted tree on a set A, then the relation 7'
is irreflexive.

If A = {1,2,3,4,5,6} and R is the relation
{(1,2),(1,4),(3,5),(3,6)}, then R is a tree on A.

If z is a Boolean variable, then z vV z = z.

If y is a Boolean variable, then y vV I = y.

Let B = {0,1} with the standard partial order and let
A = B x B x B with the product partial order. Then
A is isomorphic as a lattice to Dgy.

Dygs is a Boolean algebra.

Every finite lattice has a least element.

Every poset has a greatest element.

£(n) = logs(n) is O(lg(n).

All the vertices of a complete binary tree have out degree
either 0 or 2.

Every vertex of a tree has in-degree 1.

If g is the mod-10 function, then g(405) = 4.

If z and y are Boolean variables, then (z Ay) =2z'AYy'.
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15. (a) Draw the digraph of the relation R on the set A in the previous

problem, part (d).

(b) Now take the digraph you've just drawn in the previous part and
add a single arrow to form a new relation R’ on A so that R’ is a

tree on A. Label the root of the tree R’.

16. Consider the rooted tree (7', vp) given below.
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(a) List all the level-2 vertices of the tree.

(b) List all the leaves of the tree.

(c) List all the siblings of v;.

(d) Draw the digraph of the subtree T'(v4) with root v,.

17. Consider the relation R on A = {1,2, 3,4} given by the matrix

My, =

(=N =N
O = =
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Is R a partial order? Why or why not?






