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How many lattice points (standard lattice) inside the circle of radius r centered at the origin?
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Gauss Circle Problem:
How many lattice points (standard lattice) inside the circle of radius r centered 
at the origin?

What are the issues with counting?

One issue are points on the boundary – how many can there be?

https://archive.lib.msu.edu/crcmath/math/math/c/c314.htm
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Gauss Circle 
Problem:
What do you think the main term is? 

How many lattice points (standard lattice) 
inside the circle of radius r centered at the 
origin?

https://link.springer.com/chapter/10.1007/978-3-030-02604-2_9
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Gauss Circle Problem:
How many lattice points (standard lattice) inside the circle of radius r centered at the origin?

Understand the main term: expect 𝜋𝑟2, what is the error term? Write as 𝑁 𝑟 = 𝜋𝑟2 + 𝐸 𝑟 , 𝐸 𝑟 ≤ 𝑟θ.
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How many lattice points (standard lattice) inside the circle of radius r centered at the origin?

Understand the main term: expect 𝜋𝑟2, what is the error term? Write as 𝑁 𝑟 = 𝜋𝑟2 + 𝐸 𝑟 , 𝐸 𝑟 ≤ 𝑟θ.



Philosophy of Square-Root Cancelation
For many problems if summing 𝑁 “random” terms of order 1 expect sum to be 0, with fluctuations of size 𝑁.
Homework problem: Write a computer program to do at least 100,000,000 tosses of a fair coin, with +1 for each head and 
-1 for each tail. Plot where after each of the first 10,000 tosses. Also plot where you are after every 10,000th toss. Compare 

your plots to ±2 𝑁. If you have issues coding  look below or happy to chat; took less than 5 minutes in Mathematica.

randomtoss[num_] := Module[{},
runningsum = 0; runningsumlist = {};
everythousandlist = {};    alldo = 10000;
For[n = 1, n <= num, n++,
{
x = If[Random[] <= .5, 1, -1];
runningsum = runningsum + x;
If[n <= alldo, runningsumlist = AppendTo[runningsumlist, {n, runningsum}]];
If[Mod[n, 100] == 0, everythousandlist = AppendTo[everythousandlist, {n, runningsum}]];
}];

Print[Show[ListPlot[runningsumlist, PlotRange -> {-2 Sqrt[alldo], 2 Sqrt[alldo]}], Plot[{2 Sqrt[x], -2 Sqrt[x]}, {x, 0, alldo}, 
PlotRange -> {-2 Sqrt[alldo], 2 Sqrt[alldo]}]]];

Print[Show[ListPlot[everythousandlist, PlotRange -> {-2 Sqrt[num], 2 Sqrt[num]}], Plot[{2 Sqrt[x], -2 Sqrt[x]}, {x, 0, num}, 
PlotRange -> {-2 Sqrt[num], 2 Sqrt[num]}]]];
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