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Abstract

We discussed the relation among nonnegative integers a , b ,and ¢ so that

a’+b+¢?

0= Trab+botac IS an integer . Through the two recursions , we can generate an

infinite list of solutions.

There are following theorems :

(1) Given anonnegative integer q, if (a, , an+1 , @n+2) is a solution of

a’+h*+c? _ _
T+ab+botac— 9 Then (an+1 ,an+2 ,an+3) Isalsoasolution,

where  ap+3= q (an+1 + a-n+2) —an .

(2) Given anonnegative integer q, if (a , by , by+1) is a solution of

a’+b*+c? . .
T+ab+botac— 9" Then (a ,bpe , bnso) isalsoasolution,

where  bnio=q (ot bn+1) - by

Choose a general solution , through the two recursions ,we can produce a series of

solutions.
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2.4

2+b2

(DIfa,b,and q= 2

1+ap € nonnegative integers , then q is a perfect square.

(2)We list a few of these solutions chains:
(0,0),(0,0),(0,0),...

(0,1),(1,1),(1,1)....

(0,2),(2.8).(8,30),(30,112). ...
(0,3),(3,27),(27,240),(240,2133),...,and in general
(0,k),(k, k), (K3 k>-K),...(p.48)
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The known solutions are contained in chains (ag,a1),( a1 ,a2).....
(@n-1, @n),....given by the recursive formals ap=0, a;=k, and an+1=k% a,- any for

k=0,1,2... ; in each such chain the corresponding q is q=Kk>.

(3) A2\ 75 -

#include <stdio.h>

#include <stdlib.h>

int main( int argc, char *argv[])

{ inta,b,c,q,start,num;
long long int d,e;
printf("42 4~ 2k 2 \n");
scanf("%d",&start);
printf(" gk @ \n");
scanf("%d",&num);
printf(“(a,b,c,q)=\n");

for (a=start;a<=num;a++)

{
for (b=start;b<=num;b++)
{
for (c=start;c<=num;c++)
{
d=a*at+b*b+c*c;
e=1+a*b+a*c+b*c;
g=d/e;
if(e*q==d&&a<=b&&b<=c&&Qq!=1)
printf("'(%d,%d,%d,%d)\n",a,b,c,q);
}
}
¥
system("PAUSE");
return O;

13



(M)A fest g I e dcfz(a, b, c,q): (0<abc =

1000 » g=m?, q#1)

dodk 2 #Hg o
%2
(2,2,37,9) (5,5,92,9) (8,30,152,4) | (17,49,602,9) | (34,72,432,4)
(2,7,82,9) (5,8,640,49) | (8,40,190,4) | (17,70,790,9) | (40,98,560,4)
(2,8,40,4) (5,22,2459) | (8,66,288,4) | (22,35,523,9) | (40,160,798,4)
(2,37,349,9) | (5,92,868,9) | (8,98,408,4) | (22,73,865,9) | (40,190,912,4)
(2,40,160,4) | (6,6,975,81) | (8,152,610,4) | (30,40,288,4) | (48,130,720,4)
(2,82,749,9) | (7,52,532,9) | (8,190,752,4) | (30,48,320,4) | (48,168,866,4)
(2,160,608,4) | (7,82,799,9) | (16,48,258,4) | (30,112,568,4) | (52,53,965,9)
(3,6,443,49) | (8,8,66,4) (16,98,448,4) | (30,152,720,4) | (62,72,552,4)
(3,27,270,9) | (8,16,98,4) (17,20,340,9) | (32,34,272,4) | (62,112,712,4)
(4,4290,36) | (8,19,680,25) |(17,32,449,9) |(32,62,384,4) | (62,184,992,4)

(5)* 425554 ) e ¢ (ab,c,q) ¢ (0<a,b,c =10000 » q#1)) » 4 i 3 7 o

%3

(2,2,37,9) (4,68,2594,36)  [(7,82,2763,31)  |(10,10,4505,225)
(2,3,36,7) (4,84,8539,97)  [(7,152,4931,31) |(10,11,866,41)
(2,4,43,7) (4,137,2110,15)  [(7,155,8914,55) |(10,15,9031,361)
(2,7,82,9) (4,162,11437)  [(7,312,9886,31) |(10,25,4522,129)
(2,8,40,4) (4,327,22747)  [(7,532,4799,9)  |(10,29,2152,55)
(2,36,263,7) (4,437,6590,15) [(7,799,7172,9)  |(10,49,7973,135)
(2,37,349,9) (4,1143,7867,7) [(8,8,66,4) (10,56,6608,100)
(2,40,160,4) (5,5,92,9) (8,8,2308,144)  [(10,68,6560,84)
(2,43,311,7) (5,8,640,49) (8,9,122,7) (10,100,9248,84)
(2,82,749,9) (5,21,6270,241) [(8,10,364,20)  |(10,112,2444,20)
(2,160,608,4)  [(5,22,245,9) (8,14,2095,95)  [(10,136,8037,55)
(2,263,1819,7)  [(5,22,4729,175) |(8,16,98,4) (10,194,8369,41)
(2,311,21487)  [(5,25,3334,111) |(8,19,680,25)  |(10,364,7472,20)
(2,349,3122,9)  [(5,41,692,15) (8,26,241,7) (11,31,8030,191)
(2,608,2280,4)  [(5,90,4658,49)  |(8,30,152,4) (11,56,2755,41)
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(2,749,6677,9)
(2,2280,8520,4)
(3,6,443,49)
(3,7,312,31)
(3,12,106,7)
(3,24,839,31)
(3,27,270,9)
(3,36,271,7)
(3,43,2256,49)
(3,106,751,7)
(3,270,2430,9)
(3,271,1882,7)
(3,312,9758,31)
(3,751,5172,7)
(4,4,290,36)
(4,5,137,15)
(4,12,2707,169)
(4,13,1652,97)
(4,19,162,7)
(4,25,437,15)
(4,43,327,7)
(4,64,1088,16)
(16,35,1591,31)
(16,48,258,4)
(16,52,1370,20)
(16,68,1690,20)
(16,82,5108,52)
(16,98,448,4)
(16,126,7396,52)
(16,137,2608,17)
(16,151,5187,31)
(16,258,1048,4)
(16,448,1758,4)

(5,92,868,9)
(5,125,3250,25)
(5,137,2126,15)
(5,245,2228,9)
(5,868,7765,9)
(6,6,975,81)
(6,12,3532,196)
(6,17,717,31)
(6,40,6951,151)
(6,45,1585,31)
(6,51,6902,121)
(6,70,9201,121)
(6,193,9753,49)
(6,216,7992,36)
(7,10,939,55)
(7,11,562,31)
(7,18,4980,199)
(7,20,2138,79)
(7,28,1370,39)
(7,50,2228,39)
(7,52,532,9)
(7,82,799,9)
(19,414,2992,7)
(19,988,6927,7)
(19,1263,8812,7)
(20,25,8606,191)
(20,41,1537,25)
(20,52,7214,100)
(20,55,5339,71)
(20,76,3470,36)
(20,100,1087,9)
(20,140,5774,36)
(20,159,4487,25)

(8,40,190,4)
(8,56,1605,25)
(8,66,288,4)
(8,70,1564,20)
(8,98,408,4)
(8,122,901,7)
(8,152,610,4)
(8,190,752,4)
(8,241,1717,7)
(8,288,1118,4)
(8,364,7430,20)
(8,408,1566,4)
(8,610,2320,4)
(8,752,2850,4)
(8,901,6241,7)
(8,1118,4216,4)
(8,1566,5888,4)
(8,2320,8702,4)
(9,34,304,7)
(9,122,909,7)
(9,304,2157,7)
(9,909,6304,7)
(28,40,5456,30)
(28,64,1488,16)

(28,128,2512,16)
(29,37,9058,137)

(30,40,288,4)
(30,48,320,4)
(30,112,568,4)
(30,152,720,4)
(30,288,1232,4)
(30,320,1352,4)
(30,568,2280,4)

(11,67,3206,41)
(11,210,6855,31)
(12,12,7782,324)
(12,17,6996,241)
(12,74,603,7)
(12,106,823,7)
(12,603,4231,7)
(12,823,5739,7)
(13,16,2298,79)
(13,25,1490,39)
(13,170,7145,39)
(14,19,6839,207)
(14,20,517,15)
(14,35,743,15)
(14,37,9445,185)
(14,43,3715,65)
(14,55,1043,15)
(14,55,2839,41)
(14,85,1492,15)
(14,109,5053,41)
(14,517,7945,15)
(16,16,551,17)
(32,1182,4584,4)
(32,1602,6152,4)
(33,81,5608,49)
(34,72,432,4)
(34,208,1697,7)
(34,272,1192,4)
(34,304,2357,7)
(34,432,1792,4)
(34,1192,4632,4)
(34,1792,6872,4)
(35,72,2696,25)
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(16,551,9623,17)
(16,1048,3998,4)
(16,1758,6648,4)
(17,20,340,9)
(17,25,7108,169)
(17,32,449,9)
(17,34,4448,87)
(17,49,602,9)
(17,70,790,9)
(17,340,3193,9)
(17,449,4162,9)
(17,602,5522,9)
(17,790,7193,9)
(18,81,9617,97)
(19,22,4315,105)
(19,23,2320,55)
(19,32,775,15)
(19,34,8015,151)
(19,38,407,7)
(19,39,414,7)
(19,44,8644,137)
(19,52,3492,49)
(19,103,1840,15)
(19,122,988,7)
(19,162,1263,7)
(19,342,9030,25)
(19,407,2944.,7)
(40,109,2258,15)
(40,146,2813,15)
(40,160,798,4)
(40,190,912,4)
(40,264,4884,16)
(40,288,1282,4)

(20,181,3022,15)
(20,340,3223,9)
(20,517,8041,15)
(20,1087,9863,9)
(21,45,8000,121)
(22,35,523,9)
(22,73,865,9)
(22,175,1775,9)
(22,245,2398,9)
(22,523,4870,9)
(22,865,7910,9)
(23,43,2588,39)
(23,50,1839,25)
(23,106,6338,49)
(23,175,4964,25)
(24,42,8925,135)
(24,75,5462,55)
(24,124,7714,52)
(25,152,9754,55)
(25,341,5492,15)
(25,437,6926,15)
(26,85,9010,81)
(26,153,1256,7)
(26,241,1861,7)
(26,1256,8821,7)
(27,240,2403,9)
(27,270,2670,9)
(48,66,817,7)
(48,128,2844,16)
(48,130,720,4)
(48,137,1314,7)
(48,168,866,4)
(48,192,3868,16)

(30,720,2848,4)
(30,1232,4760,4)
(30,1352,5208,4)
(30,2280,8672,4)
(31,56,1496,17)
(31,58,636,7)
(31,68,706,7)
(31,92,3095,25)
(31,103,6588,49)
(31,182,3638,17)
(31,183,5370,25)
(31,636,4611,7)
(31,706,5091,7)
(32,34,272,4)
(32,43,2342,31)
(32,58,7580,84)
(32,62,384,4)
(32,88,2059,17)
(32,106,2780,20)
(32,133,2824,17)
(32,134,3340,20)
(32,136,6911,41)
(32,199,2087,9)
(32,272,1182,4)
(32,311,5155,15)
(32,384,1602,4)
(32,449,4312,9)
(58,436,7435,15)
(58,636,4827,7)
(58,1109,8072,7)
(59,452,7690,15)
(61,68,2221,17)
(61,122,7541,41)

(35,135,5294,31)
(35,203,2152,9)
(35,206,7495,31)
(35,278,7846,25)
(35,391,6398,15)
(35,523,5000,9)
(36,100,3423,25)
(36,225,6548,25)
(36,263,2091,7)
(36,271,2146,7)
(37,150,9190,49)
(37,349,3472,9)
(38,56,1900,20)
(38,75,6239,55)
(38,191,1611,7)
(38,304,6860,20)
(38,407,3096,7)
(39,62,723,7)
(39,99,982,7)
(39,198,1667,7)
(39,414,3152,7)
(39,723,5272,7)
(39,982,7048,7)
(40,52,7750,84)
(40,56,1556,16)
(40,87,7011,55)
(40,98,560,4)
(70,343,3742,9)
(70,550,5587,9)
(70,790,7723,9)
(71,163,3550,15)
(71,302,5635,15)
(72,162,952,4)
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(40,560,2302,4)
(40,798,3192,4)
(40,912,3618,4)
(40,1282,5000,4)
(40,2302,8808,4)
(41,56,7880,81)
(41,580,9317,15)
(42,61,3216,31)
(43,79,872,7)
(43,96,991,7)
(43,130,8507,49)
(43,311,2476,7)
(43,327,2586,7)
(43,872,6326,7)
(43,991,7142,7)
(44,68,1927,17)
(44,69,809,7)
(44,107,2290,15)
(44,113,1117,7)
(44,159,6323,31)
(44,178,3355,15)
(44,275,9919,31)
(44,289,5684,17)
(44,809,5902,7)
(44,1117,8014,7)
(45,136,5641,31)
(46,76,873,7)
(46,88,2035,15)
(46,113,1132,7)
(46,227,4120,15)
(46,873,6357,7)
(46,1132,8133,7)

(48,258,1208,4)
(48,320,1442,4)
(48,720,2942,4)
(48,817,5989,7)
(48,866,3488,4)
(48,1208,4766,4)
(48,1314,9397,7)
(48,1442,5640,4)
(49,92,1292,9)
(49,125,2638,15)
(49,142,1742,9)
(49,190,3613,15)
(49,352,3617,9)
(49,602,5842,9)
(50,194,6133,25)
(50,231,7058,25)
(52,53,965,9)
(52,79,7235,55)
(52,129,9990,55)
(52,235,2603,9)
(52,452,4537,9)
(52,532,5249,9)
(52,965,9100,9)
(53,245,2702,9)
(53,965,9110,9)
(55,88,1312,9)
(55,182,2158,9)
(56,536,9492,16)
(58,59,1780,15)
(58,97,1109,7)
(58,141,1417,7)
(58,284,2407,7)

(61,493,9446,17)
(62,70,1213,9)
(62,72,552,4)
(62,77,1277,9)
(62,112,712,4)
(62,184,992,4)
(62,247,2807,9)
(62,263,2950,9)
(62,283,2431,7)
(62,384,1752,4)
(62,552,2384,4)
(62,712,2984,4)
(62,723,5456,7)
(62,992,4032,4)
(62,1752,6872,4)
(62,2384,9232,4)
(63,63,1158,9)
(63,135,1812,9)
(63,162,2055,9)
(63,288,3183,9)
(64,134,7168,36)
(66,281,2448,7)
(66,288,1408,4)
(66,817,6133,7)
(66,1408,5608,4)
(67,155,2030,9)
(67,160,2075,9)
(68,354,2967,7)
(68,706,5387,7)
(69,313,2692,7)
(69,809,6102,7)
(70,77,7238,49)

(72,198,9768,36)
(72,222,1184,4)
(72,432,1982,4)
(72,552,2434,4)
(72,952,3934,4)
(72,1184,4802,4)
(72,1982,7784,4)
(72,2434,9472,4)
(73,545,5572,9)
(73,865,8420,9)
(74,74,6103,41)
(74,499,4012,7)
(74,603,4727,7)
(75,211,7198,25)
(76,128,6572,32)
(76,196,9842,36)
(76,353,3022,7)
(76,873,6597,7)
(77,229,5248,17)
(77,298,6421,17)
(77,397,4292,9)
(79,98,3047,17)
(79,384,3259,7)
(79,872,6614,7)
(80,101,2753,15)
(80,112,1763,9)
(80,293,3392,9)
(80,529,9173,15)
(81,156,1693,7)
(81,173,1812,7)
(82,749,7477,9)
(82,799,7922,9)
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