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1. (1045 pts.) a) Apply Euclidean Algorithm to calculate d = ged(9269,2249) and find z, y € Z such
that d = 92692 + 2249y.

b) Find all solutions (x,y) € Z? of the Diophantine equation 9269z + 2249y = 314.

2. (7 pts.) Suppose that n > 1 is an integer and n is not divisible by any prime p < /n. Show that

either n is a prime or n is a product of (not necessarily distinct) two primes.



3. (20 pts.) Solve the system of congruences
x=8 ( mod 14)
x=4 ( mod 39)
x=5 ( mod 55)



4. (15 pts.) Find all solutions modulo 642 of the congruence 198z = 156 ( mod 642)

5. (15 pts.) Solve the system of congruences
x=75 ( mod 216)

=139 ( mod 400)

x =164 ( mod 405)



6. (7+7 pts.) a) Find 0 < z < 18 such that 6?2 =z ( mod 19).

b) Let n = 2p where p > 3 is a prime. Show that ¢! =a ( mod n) for all a € Z.

7. (747 pts.) a) Show that if ged(a,b) =1, c|a and d|b, then ged(c,d) = 1.

b) If gcd(a,b) = p where p is a prime, then show that ged(a?,b?) is either p® or p*.



