In[1]:=

Out[1]=

In[2]:=

Based on

The Langlands Program - Numberphile

https://www.youtube.com/watch?v=4dyytPboqvE

p=5
5

For[x =0, x<p, X++,

For[y=0, y<p, y+,

Pr‘int[" x=", x, "y=",1y,

]
]
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niel= For[x =0, Xx<p, X+,
For[y=0, Y <Py, Y++,
Pr‘int[" X= ||, X, " y = ||’ Y, " u’

" left: ", Modiy*2+y, pl, " right: ", Moﬁx“3—x“2,pﬂ

x= 0y =0 Tleft: 0 right: 0
x= 0y =1 Tleft: 2 right: 0
x= 0y =2 Tleft: 1 right: 0
x= 0y =3 Tleft: 2 right: 0
x= 0y =4 Tleft: 0 right: 0
x=1y =0 Tleft: 0 right: 0
x=1y =1 Tleft: 2 right: 0
x=1y =2 Tleft: 1 right: 0
x= 1y =3 Tleft: 2 right: 0
x=1y =4 Tleft: 0 right: 0
x=2y =0 Tleft: 0 right: 4
x= 2y =1 Tleft: 2 right: 4
x=2y =2 left: 1 right: 4
x= 2y =3 Tleft: 2 right: 4
x= 2y =4 Tleft: 0 right: 4
x= 3y =0 Tleft: 0 right: 3
x= 3y =1 Tleft: 2 right: 3
x= 3y =2 Tleft: 1 right: 3
x= 3y =3 Tleft: 2 right: 3
x= 3y =4 Tleft: 0 right: 3
x= 4y =0 Tleft: 0 right: 3
x=4y =1 Tleft: 2 right: 3
x= 4y =2 Tleft: 1 right: 3
x= 4y =3 Tleft: 2 right: 3
x= 4y =4 Tleft: 0 right: 3



niel= For[x =0, x<p, X+,

In[4]:=

In[5]:=

For[y=0, Y <Py, Y++,
left =Modly*r2+y, pl;
right = Mod[x*3-x"2, pl;
If[left == right,

Pr‘int[" X= ||’ X, " y = ||’ Y, " u’

" left: ", Modly?2+y, pl, " right: ", Modx"3-x"2, p]],

Xx=0y =0
Xx=0y =4
x=1y =20
x=1y =4
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0 right:
0 right:
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0 right:

SolCount = 0; For[x =0, X <p, X++,

For[y=0, y<p, y+,
left = Modly*2+y, pl;
right = Mod[x*3-x"2, pl;
If[left == right,

(*Pr'int[" X= n’ X, n y = u’ Y, " u,

" left:

]
]

n
b

Modry”2+y,pl," right: ", Modix"3-x2,p]| % SolCount++,

] Print["Number of solutions: ", SolCount]

Number of solutions: 4

For[p=2, p<50, p+,

If[PrimeQ[pl, Print[p],]

](* end loop over p %)
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For[p=2, p<50, p+,

If[PrimeQip],

SolCount = 0; For[x =0, X <p, X++,

For[y =0, y<p, y+,

left = Modiy*2+y, pl;

right = Mod[x*3-x"2, pl;

If['Left == right,

Print[" x= ", x, "y =", y, " ",
" left: ", Modly*2+y,p]," right: ", Mod[x“3-xA2,pﬂ x) SolCount++,

]@ end if solution ¥

]@ end y loop %)

]h end x loop+);

Print["Number of solutions: ", SolCount|

,]@end if a prime x)

](* end loop over p ¥
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In[7]:=

In[9]:=

Out[9]=

APS = g3

For[p=2, p <200, p++,

If[Pr'imeQ[p],

SolCount = 0; For[x =0, X <p, X++,

For[y =0, y<p, y+,

left = Modly*2+y, pl;

right = Mod[x*3-x"2, pl;

If['Left == right,

@Print[" x= ", x, "y =", y, " ",

" left: ", Modly*2+y,p]," right: ", Mod[x"3-x’\2,p]] x) SolCount ++,

](* end if solution ¥

](* end y loop %)

](* end x loop+);

mytuple = {};

AppendTo[mytuple, p];

AppendTo[mytup'Le, p-So'LCount];

AppendTo[APS, mytuple|;

,](*end if a prime ¥

]; (~ end loop over p *Print[APS]

42, -23, 3, -1}, (5, 1}, {7, -2}, {11, 1}, {13, 4}, {17, -2}, {19, 0}, {23, -1}, {29, O}, {31, T},
{37, 3, {41, -8, {43, -6}, {47, 8}, {53, -6}, {59, 5}, {61, 12}, {67, -7}, {71, -3}, {73, 4},
(79, -10}, (83, -6}, {89, 15}, {97, -T}, {101, 2}, {163, -16}, {107, 18}, {109, 16}, {113, 9},
{127, 8y, {131, -18y, {137, -7}, {139, 10}, {149, -10}, {151, 2}, {157, -7}, {163, 4},
{167, -12%, {173, -6}, {179, -15}, {181, 7}, {191, 17}, {193, 4}, {197, -2}, {199, O}

apsPlot = ListPlot[APS]
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(o= sqrtl = Plot[Sqrt[3 * x], {x, 0, 200}]

out[10]=

b 50 100 150 200

nf1:= Show[apsPlot, sqrtl]

out[11]=
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2= HIQ] = g»Product[(1-qAi)A2+«(1-q*(i»11))*2, {i, 1, Infinity}]



nn3= HExp = Series[H[q], {q, 0, 200}]
out[13]=

4-202-43+2q%+q°+20%-2q7-2q%-2q°+q1-2q12+4q%+4qM_qi5-4q®-2q7+
49120242921 -2¢22-¢23-4q%5-8¢25+5027-42%+29°+7348q32-q3+4q% -
29%5-4¢%+337-4%°-8g"-4q%-6q+2q"-2q%+2q*+8q"+4q* -3¢+
89°°+2q°0+80%2-603-10%+q%5+5q%°-2q%°+12q% -14q%2+4 %3 -8q%* +4q55 +
2% -7q%7-4q%4+q%+4q7°-3q"+4q73-6q4+4q°-2q77+8q7%-10q7°-4q%°+
Gl 160%2-6q%3+40%-20%54+129%+15q%°+4q%° -89 -2q°2-7q%3-16q%*-8q%° -
79%7+6q%-29%-8q'°+2q -4 g2 _16 13,2 g5, 12 q1% .+ 18 q1°7 + 10 1%8 +
10 g1 -2 g1t 3 gt , g g2, 9 g3 L qli5 g qll7 _ 10 q118 4 4 q119 4 qi2t - 24 q122 , 8 q123
14q'%4_9q125_8q26, 89127+ 6q22-8q 3 18 31 -2 132,14 g 34 45135 -7 q137 -
29138, 10940 _8qM 1691214 g3 48 g -8 ql*04+3 M7 4 6qM8 - 10 q140 -
8qL5° 42 g5t 14 gl53 4+ 4 g5 47 g5 8 q156 -7 q157 + 20 158 + 6 q15% + 8 q160 4 2 161 -
212,463 _ 16 qL64 165,12 q166 12 16743194+ 4 170 - 12 q172 -6 173+ 8 4175 -
4178 59177 30 ql78 15170 -4 g8, 7 q181 4 16 182 - 12 183 4+ 3 185 4 14 q186 - 2 187
168810824171+ 8 192+ 4 193 4 14 q194 - 4 195 _ 6 19 _ 2 q197 4 4 4198 , O[q2°*

In[15]:= Ser-iesCoeff-ic-ient[HExp, {a, o, 113}]

Out[15]=

infel= APS2 = {}3
For[p=2, p <200, p+,
If[PrimeQip],
mytuple = {};
AppendTo[mytuple, p];
AppendTo[mytuple, SeriesCoefficient[HExp, {a, ©, p}|;
AppendTo[APS2, mytuple];
](* end if %
](*end loop over p x); Print[APS2]

€2, -2}, 3, -1}, {5, 13, {7, -2}, {11, 1}, {13, 4}, {17, -2}, {19, O}, {23, -1}, {29, O}, {31, 7},
{37, 3}, {41, -8}, {43, -6}, {47, 8}, {53, -6}, {59, 5}, {61, 12}, {67, -7}, {71, -3}, {73, 4},
{r9, -10y, {83, -6}, {89, 15}, {97, -1}, {101, 23, {103, -16}, {107, 18}, {109, 10}, {113, 9},
{127, 8y, {131, -18}, {137, -7}, {139, 10}, {149, -10y, {151, 2}, {157, -7}, {163, 4},

{167, -12}, {173, -6}, {179, -15}, {181, 7}, {191, 17}, {193, 4}, {197, -2}, {199, O}

inf1gl:= APS
out[18]=
{2, -2y, 3, -1}, {5, 1}, {7, -2}, {11, 1}, {13, 4}, {17, -2}, {19, 0}, {23, -1}, {29, O}, {31, T},
{37, 3}, {41, -8}, {43, -6}, {47, 8}, {53, -6}, {59, 5}, {61, 12}, {67, -7}, {71, -3}, {73, 4},
{79, -10y, {83, -6}, {89, 15}, {97, -7}, {101, 2}, {103, -16}, {107, 18}, {109, 10}, {113, 9},
{127, 8y, {131, -18}, {137, -7}, {139, 10}, {149, -10y, {151, 2}, {157, -7}, {163, 4},
{167, -12}, {173, -6}, {179, -15}, {181, 7}, {191, 17}, {193, 4}, {197, -2}, {199, O}



