Final Exam of Analytic Number Theory in 2023 Fall
Huixi Li
Collating: Mathzwj

1.Let g be a positive integer. Write down the definition of L(s, ) for s>1 and

a Dirichlet character to the modulus . Prove that

—q)Z}( JogL(s, x)=>, >, m'p™.

p m:p™=a(modq)

z(n)

—, where 7(n)= zdlnl.

2.For s>1, show that ¢*(s)=>)"
n=1 n

3. Show shat there are infinitely many neN such that u(n)=x(n+1), where

u(n) is Mébius function.

4. Prove that » A*(n)~xlogx as X — +o.

n<x

=]
5. Show that H(l—lJ >>logz.
p

p<z

6.Suppose P>1, Q>2P.Forintegers a,q suchthat 1<a<q<P,let M(a,q)
define the interval {a:|a—a/q|<1/qQ}.Provethatif a/q=a’q' then M (a,q)

and M(a',q") are disjoint.
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7. Prove that o(n) =%Z S (Zn) for positive integers n, where o(n)=>_

d|n
gq=1 q l

8. Write down three results in analytic number theory proved after 2000.
9. Write down five unsolved problems in analytic number theory.
10. Write down your plan to study analytic number theory in the future.

11. Write down your suggestions for the course.



