COT 4110 Exam #2

Date: 11/23/99

(Note: You may leave answers in prime factorized form or combination form.)

1) (10 pts) Prove or disprove: if (m) | (n) then m | n.

2) (25 pts) This problem will involve using what we learned about RSA encryption.

a) Let the n you choose for the scheme be 77. Find (77).

b) Let e = 13. Show that the gcd of (77) and 13 is 1 by showing the steps of the Euclidean algorithm “executed” on these two numbers.

c) Using the process you would use to find the inverse of 13 mod (77), find x and y that satisfy the equation 13x + (77)y = 3.

d) What is the possible problem with encrypting the message 63?

e) Given that for this RSA scheme d=37, compute 752408 (mod 77). (Your answer for this question MUST BE in between 0 and 76, inclusive.)

3) (10 pts) How many proper factors(factors strictly less than the number itself) does the number 10! have?

4) (15 pts) Consider the equation c2 = a2 + b2, for positive integers a,b and c. If a, b, and c share no common factors, show that c must be odd.

5) (10 pts) How many numbers in between 1000 and 1999 have 2 or more 4’s in them? (So, for example, 1442 and 1344 are two such numbers.)

6) (15 pts) How many different ways can you place 3 balls in 8 bins if

a) You can have at most 1 ball in a bin.

b) There are no restrictions on the number of balls in any bin.

c) You must have exactly 2 balls in one bin.

7) (15 pts) Let k, c and n be positive integers such that k = c*n. Compute the following sum in terms of k and n.
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