CSC 4-151 Discrete Mathematics for Computer Science

Exam 10  December 12, 2008





____________________

name

For credit on these problems, you must show your work and justify your answers. 

1. (3 pts. each) a. Give the hexadecimal representation of: (ABC)16 +  (25F)16
b. Give the binary representation of 210 –1.

c. Give the octal representation of 1001101112
2. (12 pts.) Prove, using the Principle of Mathematical Induction, that n! <  nn for all 

n > 2.
3. (12 pts.) Prove, using the Principle of Mathematical Induction, that 2 | n2 + n for all n > 1.

4. (12 pts.) Give a recursive definition of the following.  Briefly demonstrate that your answers are correct:

a. The arithmetic sequence: 123, 234, 345, ….

b. The set of bit strings with an equal number of 0’s and 1’s

c. The function f(n) = 3n for n = 0, 1, 2, …
5. (5 pts.) Here is a recursive algorithm. What does the function mystery compute?

procedure mystery (n:non-negative integer)


if n = 0 then mystery(0) := 1

else if n = 1 then mystery(1) := 1


else mystery(n) := mystery(n-1) + mystery(n-2)

6. (12 pts.) We know that to find the secret key associated with public key encryption, we must compute the inverse of n modulo φ. This problem will illustrate that process.

a. Show that gcd(47, 11) = 1 using the Euclidean algorithm.

b. Find the inverse of 11 modulo 47 using your work from part a.

7. (12 pts.) We know that to encode and decode using public key encryption, we must efficiently  raise a number to a power modulo n. This problem will illustrate that process. 

a. Find 710 mod 15 using repeated squaring.

b. How many multiplications would be required to evaluate 2537 mod 99 using repeated squaring? Justify your answer.
8.  (3 pts. each) True or false?  Briefly justify your answer.

_________a. 
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_________b. There are infinitely many prime numbers.

_________c. 21 has an inverse mod 154.
_________d. If a = bq + r, where a,b,q, and r are natural numbers and 0 < r < b, then gcd(a,b)=gcd(b,r).

__________e. The number 30! ends in exactly 6 zeros.

9. (5 pts.) We have seen how sequences of pseudo-random numbers can generated by a linear congruential method.  Give 3 generated numbers produced by the rule:

Xn+1 = (7xn + 4) mod 9 with a seed of 3.
10. (6 pts.) a. What is a hashing function?  Suggest a hashing function that would map a nine-digit social security number to memory locations between 0 and 100.  Illustrate with an example.  Is the function that you gave one-to-one?

b. (3 pts.) What is the difference between the principle of mathematical induction and the principle of strong induction?
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