
Math 370 Number Theory
Assignment # 10

1. For each of the following compute using i) the definition of quadratic residue ii) Euler’s criterion
(don’t use online calculator) iii) Gauss’s lemma iv) Eisenstein’s Lemma (you have to wait until
Tuesday for this)

(a)
(

3
17

)
(b)

(
5
19

)
(c)

(
9
23

)
2. (a) Let n ∈ N and 2 ≤ a ≤ n− 2. Show that if a3 ≡ a (mod n) then n is composite.

(b) Let a = 4739 and n = 8137. Show that a3 ≡ a (mod n).

(c) Is 8137 prime?

3. Let p = 430113052620387572818669480533792426437631539710120391948802752968893868700640
71512130757396874429519984949450767748157243956674633096186352411225598578612013121966
52844161754485965053143198102715370649008745763604075462710252664610654168983408243810
54445741905767776232055878413338895506004921329553

and

q = 9069843896871630781704495734160337168432553427867066572458424989303051458916224216
89495626801054946245276031359916340478228815761647145922243686850572604809759787516666
67252889266755287909466319757417626808820686063634779179740363882811330513159965938201
8816640954716201661987903664468842396821749841.

Calculate the following (don’t use online calculator):

(a)
(
p−1
p

)
(b)

(
q−1
q

)
(c)

(
2
p

)
(d)

(
2
q

)
4. Let p be an odd prime. Find a formula for

(
−2
p

)
that involves what p is congruent to mod 8.

5. Suppose that p ≥ 11, show that there are two consecutive quadratic residues of p. (Hint think
about 2, 5 and 10).

6. Suppose that p is prime. Find the smallest positive k ∈ Z such that ak ≡ 1 (mod p) for all a ∈ Z
such that p 6 |a. Make sure to prove your answer.


