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var_str ing = ””
deg = 4
f o r i in range ( deg ) :

var_str ing += ”a”
var_str ing += s t r ( i )
var_str ing += ” , ”

var_str ing += ”a”
var_str ing += s t r ( deg )

a = var ( var_str ing )
RRR.<x , y> = SR[ 'x , y' ]

f = sum ( [ a [ i ] * x^(deg - i ) * y^ i f o r i in range ( deg+1) ] )

A, B, C = var ( 'A, B, C' )
QF = A*x^2 + B*x*y + C*y^2
Lap_f = C* de r i v a t i v e ( f , x , 2 ) - B * d e r i v a t i v e ( f , x , y ) + A * de r i v a t i v e \

( f , y , 2 )

mat_var = matrix ( [ [ Lap_f . c o e f f i c i e n t s ( ) [ j ] . c o e f f i c i e n t ( a [ i ] ) f o r i \
in range ( deg+1) ] f o r j in range (3 ) ] )

#Choose va lue s f o r the quadrat i c form here . N i s the d i s c r im inant .
AA = 1
BB = 1
CC = 3
N = (BB^2 - 4*AA*CC) . abs ( )

#Rede f in ing va lue s . Before , we computed us ing symbol ic exp r e s s i on s . \
Now, w i l l work in r a t i o n a l po lynomia l s in x and y .

mat = mat_var . subs (A==AA, B==BB, C==CC)
A = AA
B = BB
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C = CC
P.<x , y> = QQ[ 'x , y' ]
QF = A*x^2 + B*x*y + C*y^2

t1 = 2
t2 = 3
harm_bas = mat . r i ght_kerne l ( ) . b a s i s ( )

a = t1 *harm_bas [ 0 ] + t2 *harm_bas [ 1 ]
f = sum ( [ a [ i ] * x^(deg - i ) * y^ i f o r i in range ( deg+1) ] )

R.<q> = QQ[ [ 'q' ] ]
bound = ModularForms (Gamma1(N) , 1+deg ) . sturm_bound ( ) + 2

F = Rea lF ie ld (10)
l im = bound

cand_mod = sum ( [ sum ( [QQ( f ( x=a , y=b) ) * q^(A*a^2 + B*a*b + C*b^2) f o r \
a in range ( - lim , l im ) ] ) f o r b in range ( - lim , l im ) ] ) + O(q^bound )

cand_mod_coeffs = cand_mod . padded_l ist ( bound )

M = ModularForms (Gamma1(N) , 1+deg , prec=bound )
bas = M. ba s i s ( )

mod_bas_list = [ bas [ i ] . padded_l ist ( bound ) f o r i in range ( l en ( bas ) ) ]
mod_bas_mat = matrix (mod_bas_list )

is_mod_Bcoeffs = mod_bas_mat . s o l v e_ l e f t ( vec to r ( cand_mod_coeffs ) )
is_mod = sum ( [ is_mod_Bcoeffs [ i ] * bas [ i ] f o r i in range ( l en ( bas ) ) ] )
is_mod

pr in t ”\n”

cand_mod
4*q + 28*q^3 + 64*q^4 - 196*q^5 - 128*q^9 + 484*q^11 + 448*q^12 - 1372*q^15 + 1024*q^16 -
3136*q^20 + 668*q^23 + 7104*q^25 - 3164*q^27 - 2212*q^31 + 3388*q^33 - 2048*q^36 -
8452*q^37 + 7744*q^44 + 6272*q^45 - 7672*q^47 + 7168*q^48 + 9604*q^49 + O(q^53)

4*q + 28*q^3 + 64*q^4 - 196*q^5 - 128*q^9 + 484*q^11 + 448*q^12 - 1372*q^15 + 1024*q^16 -
3136*q^20 + 668*q^23 + 7104*q^25 - 3164*q^27 - 2212*q^31 + 3388*q^33 - 2048*q^36 -
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8452*q^37 + 7744*q^44 + 6272*q^45 - 7672*q^47 + 7168*q^48 + 9604*q^49 + O(q^53)

3


