PHILADELPHIA UNIVERSITY

DEPARTMENT OF BASIC SCIENCES

Final Exam Computational Number Theory 06—06—2010

1. Evaluate the infinite periodic continued fraction [5,2,3]. Write your answer in

P+vn
Q

2. Ilustrate Miller-Rabin test with n = 1105 and a = 2. What is the conclusion?

the form using P, ), n integers.

3. Illustrate quadratic sieve with n = 1457. The table has been provided below.

A1 [ 542 [ 572 [ 697 | 1012
2 5| 1| 1| 1| 1
3 | —| 1] 1] -
5 —| —| 1] 1] -
T 1 - -] - -
| -] - 1| -] -
3] | - - 1] -

4. Find a prime p < 20 such that the number 7 x 31 x p is Carmichael.

5. Prove that the Fermat number F,, = 22" + 1 is a prime or Fermat pseudoprime
base 2, for all n > 0.

6. Prove that the number 107 is prime using Lucas’s test, a = 2.
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