Discrete Mathematics Practice Final May 1, 2017

1. (Logic and Proof)
(a) Prove that Ve e R Iy e R Iz € R: (x #0) = (y x 2 > 1)
(b) Prove that Iz e RVy e RVzeR: (y—2<z)V(z —y <z)
2. (Set Theory)

Let A be a finite set with n > 1 elements A = {41, Aa, ..., A, }, where each A; is itself a set, such that
for any i, we have A4; C A; or A; C A;.

(a) Prove that A contains an element Ay, such that Ay is not a subset of any other element in A.
(b) Prove that Ay is a superset of every element of A.

3. (Induction and Recursion)
Consider the function f : N — N recursively defined by:

f(0)=0
f) =1
f2)=2
fln) =(f(n=3)+f(n—-2)+3)f(n—1)

Prove by induction that f(n) > n for n € N.

4. (Relations)
Consider the set Nt = NU {T}. We define a binary relation C on N+ by:

nCmifm=Torn<m

where n < m is the standard order on N.
(a) Prove that (N+,C) is a poset.

(b) Prove that any non-empty subset of N1 has a least upper bound in N+.

5. (Graphs)
Let G be a graph which contains a simple circuit of odd length. Prove that x(G) > 3.
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