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Aufgabe 1: (Carmichael numbers)
A Carmichael number is a composite positive integer p which satisfies the congruence aP = a mod p for all

a€ Lp.
A number p € N>4 is a Carmichael numbers if and only if

(i) p=p1---pn with pairwise distinct primes px € P
(i) pxk—1|p—1forallj=1,..., n
(a) Let be k € N. Prove that if each factor of the following number
p=(6k+1)-(12k+1)-(18k +1) (1)
is prime, then p is a Carmichael number.

(b) Use equation (1) and find via Mathematica a Carmichael number containing at least 120 digits.

(8 Punkte)

Aufgabe 2: (Lucas Test) Let be n € N>3. The number n € PP if and only if there exist a € N, 1 < a < n,
satisfying
n—1
a"™1=1 modn and a« #1 modn

for all prime divisors g of n — 1.

(a) Program the previous statement (Lucas test) in Mathematica to check if a given number n € N is prime
or not.

(b) Which knowledge about n resp. n — 1 is needed, such that an application of the Lucas-Test can be
efficiently executed?

(8 Punkte)

Deadline: at the latest Thursday, 27.06.2013, 08.15 h to nana@mathematik.uni-kassel.de. More informations
under http://www.mathematik.uni-kassel.de/~koepf/ca-S52013.html
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