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There are 8 questions and 100 marks total. : s

1. (10%) Find the integer a such that
 a). a=23(mod31)and—-15<a<15.
b). a=97 (mod 41) and 100 < a < 140.

2. (10%) Let 4, B, and C be three sets. Show that 4U(BNC)=(CuUB)N 4.

3. (10%) Determine whether each of these functions is a bijection from R to R where R denotes
the set of real numbers.
a). ) =x"+1
b). fx) =+ 1)/(*+2)
4. (10%) How many ways are there to select a first-prize winner, a second-prize winner, and a
third-prize winner from 100 different people who have entered a contest?
5. (15%) In how many different ways can eight identical cookies be distributed among three
distinct children if each child receives at least two cookies and no more than four cookies?
6. (15%) Prove that every amount of postage of 12 cents or more can be formed using just 4-cent
and 5-cent stamps.
7. (15 points) Determine whether the relation R on the set of all real numbers is reflexive,
symmetric, antisymmetric, and/or transitive, where (x, y) € R if and only if
a). x+y=0.
b). x —yis arational number.
c). xy=>0.
8. (15%) An Euler path is a path in a graph which visits every edge exactly once. An Euler circuit
is an Euler path which starts and ends on the same vertex. Which of the undirected graphs in
the figure below have an Euler circuit? Of those that do not, which have an Euler path?
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