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Problem 1. (i) State the Chebyshev inequality and Mertens’ theorem without the

proof;
(7i) Show that

q
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Problem 2. (i) Let xp as xp(n) =1 for n prime and xp(n) = 0 for n not a prime.
Show that

XP = [ * W;
(ii) Prove that
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Problem 3. Prove that

for all e > 0.



Problem 4. Let w(x) =3 1 and 9(z) = _ ., logp, then show that the following

statements are equivalent:
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Problem 5. Prove that the equation x* + 2x — 60 = (mod2022) has no integral

solutions. (Remark: 337 is a prime.)

Problem 6. (i) Prove that

log(n) = 3 A(d);

dln
(it) Let x be a Dirichlet character mod q, then assume that L(1,x) # 0, show
that

n<lz
Problem 7. (i) State the Pdlya-Vinogradov inequality without proof;
(ii) For any M > N > 0, show that

x(n) 1
Z . < N\/c_jlog q.
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Problem 8. Prove the Dirichlet theorem: giving @ > 0 and © € R, then exists
a,q € 7 with (a,q) = 1 such that

1
lgz —a| < —=.

Q



