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Abstract

This research is aimed at exploring the Ford circles generated by the Farey sequence, and the
related properties of the Three-dimensional (or higher) Ford spheres which is similar to them. First,
we verify whether the derivative method of Ford circles conforms to the Farey sequence, and come
up with another derivative method of Ford circles. Second, using the way similar to the Ford circles,
we define the Ford spheres, derive the formula of the spheres, and limit the range of their
derivatives. We explored the Ford spheres using the methods like deriving the spheres in the same
direction (use the latest three spheres to derive), and using a fixed sphere and the latest two spheres
to derive, etc. By the use of the Soddy formula in space, we explore the recurrence formula of the
sequence of the reciprocals of their radii and of the sequences of the x and y coordinates’
numerators after the transformation. Third, in the high dimension, the Ford spheres are also defined
(not spheres, but a convenient general term in the narrative), and we use the Soddy formula to
explore the recurrence formula of the sequence of the reciprocals of their radii derived in the same

direction.
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1 [include <bits/stdc++.h>
2 using namespace std;

3
4Evoid T(int n, int a[]){

5 if (n == 0){

6 a[o] = 1;

7 }else if (n == 1){

8 - a[e] = e;

9 _ a[1] = 1;

10 telse{

11 § int b[n+1] = {0}; int c[n-1] = {0};
12 T(n-1, b); T(n-2, ¢);

13 int d = b[0]; b[e] = 0;

14 § int e;

156 § for (int i = 1; i <= n; i++){
16 e =b[i];

17 5 5 b[i] = d;

18 d =e;

19 ; ; b[i] *= 2;

20  }

215 § for (int i = 0; 1 < n-1; i++){
22 - a[i] = b[i] - c[i];

23 }

24 é a[n-1] = b[n-1];

25 § a[n] = b[n];

26 | }

27 L}

28

29H int main(void){

30 int i, n;

31 int a[n+1];

32 scanf("%d", &n);

336 for (int i = 0; i <= n; i++){

34 T(i, a);

35 | printf("\nn = %d \n", 1i);

36 é for (int j = i; j >= 0; j--){
37% if (a[j] !'= 0){

38H if (§ != i){

39 § § § § if (a[j] > @) printf("+");
s }

41 § § § printf("%d", a[jl);
42 if (J) printf("x"%d", j);
43 )

4“4r )}

45 | printf("\n");

46 - }

47 return 0;

48 -}
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n=~0o n=>5

1 16x"5-20x"3+5x"1

n=1 n==~6

1x~1 32x"6-48x"4+18x"2-1

n =2 n=7

2x72-1 64x"7-112x"5+56x"3-7x"1
n=3 n =28

4x"3-3x"1 128x"8-256X"6+160x"4-32x"2+1
n=4 n=>9

8X"N4-8x"2+1

256Xx"9-576Xx"7+432x"5-120x"3+9x"1
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