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(10 %) Please determine the truth value of each of these statements if the domain for all Varlables
consists of all integers.
(@) VrIm(n® < m)
(b) Bnﬁm(nz +m’ = 5).
(c)inﬁm(n—i-m =4dAn-m =1)
(d) VanHp(p = (m + n)/ 2)
(10%) Find these values.
(@) Let f£(x)=|x*/3]. Find £(S) if § ={0,1,2,3,4,5}.
(b) Let S = {~1,0,2,4,7}. Find f(S) if f(x)=[x/5].
(c) Let f(x)=ax+b and g(x)=cx+d, where a,b,c,d are constants.
Determine for which constants a,b,c,d it is true that fog=go f.
(10%) How many solutions are there to the equation
X +x, +x,+x, =17
where x,,x,,x;,x, are nonnegative integers ?

(10%) (a) What is the coefficient of x'>y'* in the expansion of (x+ y)”?
n n
(b) Show that if » is an nonnegative integer then 23" (k): 4"

(10%) Find the solution to a, =5a,_, —4a,_, with a, =3, ¢, =2, a, =6,
and a; =8.

(10%) Prove or disprove that there are three consecutive odd positive integers that are primes,
that is odd primes of the form p, p+2, and p+4.

. (10%) Calculate the maximum number of regions divided by # lines in the plane.

(10%) A bus driver pays all tolls, using only nickels (5cents) and dimes(10cents), by throwing one
coin at a time into the mechanical toll collector.

(a) Find a recurrence relation for the number of different ways the bus driver can pay a toll of »n

cents (where the order in which the coins are used matter).

(b) In how many different ways can the driver pay a toll of 45 cents?

9. (10%) Show that a simple graph G with » vertices is connected if it has more than (n-1)(n-2)/2
edges.

10. (10%) Suppose that e is an edge in a weighted graph that is incident to a vertex v such that the
weight of e does not exceed the weight of any other edge incident to v. Show that there exists a
minimum spanning tree containing this edge.



