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Problem Set # 5

Exercise 1: (??) 4 points
Find a solution of the congruence 5x3 ≡ 93 mod 231. (Hint: Use CRT.)
Exercise 2: (?) 4 points
Find all simultaneous solutions to the systems:

1. {
x ≡ 7 mod 20
x ≡ 2 mod 3

2. 
x ≡ 3 mod 7
x ≡ 2 mod 8
x ≡ 1 mod 5

Exercise 3: (?) 4 points
Find all simultaneous solutions to the systems:

1. {
x2 + 3x + 1 ≡ 0 mod 5
3x ≡ 2 mod 7

2. 
x2 ≡ 1 mod 8
5x ≡ 15 mod 20
5x ≡ 1 mod 6

Exercise 4: (??) 4 points
Let f(x) be a polynomial with integer coefficients. Consider the equation f(x) ≡
0 mod n. If f(x) is a linear polynomial (i.e. f(x) = ax+ b where a and b are integers),
is it possible for x ≡ 1, 4, 7, 11 mod 12 to be the solution set of the linear congruence
f(x) ≡ 0 mod n (Give a complete justification to your answer)?
Exercise 5: (??) 4 points
Prove that if f(x) ∈ Z[x], then f(x) ≡ 0 mod p is solvable for infinitely many primes
p. (Hint: Use proof by contradiction.)
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1(?) = easy , (??)= medium, (???)= challenge
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