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'1. (20%) You have 20 cards and 12 envelopes (labeled 1, 2, . . ., 12). In how many ways can you put the 20
cards into the envelopes if
a) the cards are distinct.
b) the cards are distinct and there are exactly two cards in each of the first ten envelopes
(the envelopes are labeled 1,2,..., 10, respectively).
¢) ‘the cards are identical.
d) the cards are identical and no envelope can be left empty
(10%) Express gcd(1001, 100001) as a linear combination of 1001 and 100001.
(10%) Suppose A is the set composed of all ordered pairs of positive integers. Let R be the relation defined
on A where (a, b)R(c, d) means that a + d = b + ¢. Prove or disprove that R is an equivalence relation.
4. (10%) How many zeros are there at the end of the binary expansion of 100! ?
5. (5%) Find the least positive integer x such that x = 35323421104 3533. Here 3533 is 3 prime.
(5%) What is the power set of the set {¢,{0},a}>
(10%) Give a big-O estimate for each of these functions as small as possible.
a) (n®+n?logn)(logn + 1) + (17logn + 19)(n3 + 2)
b) (n™ +n2™ + 5™)(n! + 57)
8. (12%) Consider the nonhomogeneous linear recurrence relation a, =3a,_1 + 2™,
a) Prove or disprove that @, = —2"*! is a solution of this recurrence relation.
b)  Find all solutions of this recurrence relation.
¢) Find the solution with a, = 1
S.  (12%) Explain the following definitions:
a) Intractable problem
b) Unsolvable problem
c) ClassP
d) Class NP
10. (6%) What is the best order (ie., the least number of multiplications) to form the product ABCD if A,B,C, and
D are matrices with dimensions 20x55, 55x50, 50x100 and 100x5, respectively ? In addition, how many
multiplications do you need in this case?
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