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Examination in Math 207 Discrete Mathematics, 3-22-2004

=

. Let f(n)=13+2%4+33+43+... 4+ ndforneZt.
a) Is f a one-to-one function from the set of positive integers to the set of positive

integers? Is f an onto function from the set of positive integers to the set of positive
integers? Explain the reason behind your answers.

b) Show that 13 + 23 + 3% + 43 + ... + n3 is O(n*). Be sure to specify the values of the
witnesses C' and k.

2. Describe an algorithm for finding the second largest integer in a finite sequence of distinct
integers.

3. Let m be a positive integer, and let a, b, and ¢ be integers. Show that if a = b mod m,
then a —c=b— ¢ mod m.

1 -1 2 1 o
4. Let A=(2 0 |, B=(2 1 andC:(2 _1>.
2 3 3 2
a) Find A + B.
b) Find AC.
1 1 11
c) IfA=10 0 andC:( ),ﬁndA@C.
0 1 0 1

5. Find the prime factorization of 111111.
6. Find an integer k such that 0 < k < 17 such that 2'® = k mod 17.

7. Use the Euclidean algorithm to find
a) ged(201,302),

b) ged(144,233).

8. a) What is the binary expansion of (1010101)s + (1111111)57
b) What is the binary expansion of (10101)5 - (11111)57
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