Homework #7 - 9" week Math 240 Due November 7, 2013

1. Using RSA with public key (34, 3),

(a) encrypt MATH,
(b) decrypt the message:

10916 | 252327 18 23 10.

2. (a) Prove thatif n > 4 is composite then
(n—=1)!'=0 mod n.
(b) Compute 2322 mod 323 and conclude from Fermat’s little theo-
rem that 323 is not prime.

3. Find rules of divisibility of an integer by 5, 9 and 11, and prove each of
those rules using modular arithmetic.

4. Suppose m and n are relatively prime positive integers

(a) Show that if some a integer m | a and n | a then m - n | a.
(b) Show that the map ¥ defined by
Y/ /N//d
[a]mn = ([a]m, [a]n)
is a bijection.
(¢) Conclude from (b) that Euler’s ¢ function is multiplicative, i.e.,

p(m-n)=p(m) - pn).

5. Let ¢ be Euler’s function.

(a) Show that if @ and m > 1 are relatively prime positive integers,
then the inverse of @ modulo m is a?(™ =1,

(b) Use (a) to find
(7) the inverse of 4 modulo 9,

(73) the inverse of 5 modulo 8.



