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6

> with{numtheory):
Warning, new definition for order

A:=gum(sigma[3] (n) *g*n,n=1..200)
B:=sum(sigmal[5] {n)*gq*n,n=1..200):
G2:=1+240*A: G3:=1-504*B:
J:=G2"3/{(G2"3 - G3"2}:
series(J,q,10);

L, 31 1823 33SEAD . I600SSSS , oo, A1GS0B0OTS o oo 16S3962243405
— gl + + + g+ —_—
17289 T2t e T 7 4 3 7 1 26 ¢ 7 64 d

V V V VvV Yy

¥V vV VY VY

.._.unmmemma*Hm\,Fa,woov“
series(j,q,10);

g + 744 + 196884 g + 21493760 4° + 864299970 ¢’ + 20245856256 ¢* + 333202640600 ¢ + 4252023300096 ¢° +

44656994071935 4 +401490886656000 4° + 3176440229784420 4° + O(g'®)
> with{gseries):

*%lﬁ#*#.‘***l#**i*l.ﬁ#‘*t*”“#t‘.‘.l.ti.l.r.s..—‘*.pii*&.‘.&&“#lﬁl”i#***”!**
*

gseries package versicn 9.5a - Sat May 13 14:12:56 EDT 2000
Thig wversion runs on Maple V - Release 5

Please report any problems to frank@math.ufl.edu

See
http://www. math, ufl.edu/-frank/gmaple/gmaple.html

+  for decumentation and help.
*
Rtk T T F A AR A e v A A AR T TR A R T T NA R AR AR Rk r ke h b ddkwn

[agprod, etamake, etag, findhom, findhomcombo, findnonhom, findnonhomcombe, findpoly, init, jac2prod, jac2series, jacprod,

Jacprodmake, prodmake, qbin, gfactor, quinprod, sift, 8, 82, 83, 04, tripleprod, version, winguist]
UP:=proc({F,q,p.T)
logal x,n:
x:=0:
for n frem ¢ to krunc(T/p) do
X 1= X + coeff(F,q,p*n) *q™n:
od:
RETURN (x) :
end:
j2:=UP(5,G,2,96):
modp (32,2711} ;

LI

L]

¥V VV V VYV Y VY

744

v

33:=UP{j,q,3,196):
> modp(j3,3°5};
15

> geries(j2,q,10});
744 + 21493760 g + 20245856256 4 + 4252023300096 ¢° + 401490886656000 g* + 22567393309593600 ¢° +

874313719685775360 ¢° + 25497827389410525184 4 + 593121772421445058560 ¢° + 11459912788444786513920 ¢° + O(¢™)
> PHI2:=geries( g*etaqg(qg,2,100}"24/etag{g,1,100)"24,q,100):
> series(j2.,q,10);

744 + 21493760 g + 20245856256 ¢° + 4252023300096 g° + 401490886656000 ¢* + 22567393309593600 ¢° +

874313719685775360 am +25497827389410525184 n.” +593121772421445058560 am +11459912788444786513920 % + OQ:J
> gseries(j2-PHI2*21493760,q,10};
744 + 19730006016 am + 4245575172096 mu + 4011434487029760 .m.. + 22567003713699840 mu +874311452008120320 m.m +

25497815819405492224 ¢ + 593121719301250744320 4° + 11459912564888253235200 ¢° + O(g™®)
> series(j2-PHI2*21493760-19730006016*PHIZ2Z"2,q,10);;
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744 + 3208534883328 ¢° + 378231999954044 4° + 22179348555497472 ¢° + 869335465570861056 ¢° + 25445423656550268928
q + 592650137432657756160 ¢° + 11456179476020053671936 ¢° + O(g™®)

> series(j2-PHI2*21493760-19730006016*PHI2~2-3298534883328%PHI2"3,q, 10

> )

744 + 140737488355328 ¢* + 13510798882111488 4 + 655273745782407168 ¢° + 21419119827774078976 " +
531085860157758898176 ¢° + 10658696259695517106176 ¢° + O(g'°)

> series(j2-PHTI2*21493760-19730006016*PHI2~2-3298534883328*PHI2"3-140737488355328*PHI2"4, q,

190);

744 + O(g"™)
> series{j2-PHI2*21493760-19730006016*PHI2~2-3298534883328*PHI2~3-140737488355328¥PHI2"4,q,

40) ;
744+ 0(4™)
> 52'=Phi*21493760+19730006016*Phi~2+3298534883328*Phi~3+140737488355328*Phi"4+744;

j2=21493760 ® + 19730006016 ®* + 3208534883328 & + 140737488355328 & + 744
> Phi*21493760+19730006016*Phi~2+3298534883328+Phi~3+140737488355328*Phi"4;
21493760 @ + 19730006016 ®° + 3298534883328 ° + 140737488355328 ¢
> R:=%/2"11;
R := 10495 @ + 9633792 &° + 1610612736 &° + 68719476736 @*
> seg(ifactor(coeff(R,Phi,k)},k=1..4);
(5) (2099), (2)* (3) (702, (2)® (3), (2)°

v

> findnonhomcombo (j2, [PHI2],q,4,0);
#of terms , 26

matrixis, 6, x,26

..... possible linear combinations of degree------, 4

2
{140737488355328 X, + 3208534883328 X, + 19730006016 X, + 21493760 X, + 744}

> coeffac:=proc(POLY,VAR)
> #factorise integer coeffs of a polynomial
> local x,k,dg,c,cl:
> x:=0: dg:=degree{POLY,VAR):
> for k from 0 to dg do
> c:=coeff (POLY, VAR, k) :
> if typelc,integer} then
> cl:=ifactor(c):
> else
> cl:=c:
> fi:
> X = X + cl*VAR"k:
> od:
> RETURN (x) :
> end:
> coeffac(pol ,XI[1]);
(20 (3) (AD+ (20" (5) 2099) X, + (207 (3) (TX + (2 )X+ @7 %,
>
> PHI3:=series( g*etag{qg.3,100}"12/etaqglq,1,100)"12,q,200}:;
> findnonhomcembo (j3, [PHI3],q,9,-10);

#of terms , 21
matrixis, 11, x, 21

..... possible linear combinations of degree------, 9

2
{ 19383245667680019896796723 N_c + 2871591950767410355080996 N,m +171350136979948354521294 X,
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+5253912613936157231484 M_ + 87382873045686266037 N + 762254724599300520 N_ +3074562801976176 k

+ 4241651700456 MH + 864299970 X, + 744 }
> pol3:=(op(%)};
9 1
pol3 == 19383245667680019896796723 X, + 2871591950767410355080956 Num + 171350136979948354521294 X,

6 3
+5253912613936157231484 X, + 87382873045686266037 N_m +762254724599300520 N_a +3074562801976176 X,

+ 4241651700456 X, + 864299970 X, + 744
> coeffac(pol3, X([11);

27 (3) 31)+ (2) (3Y (5) (355679) X, + (2)° (3)' (109) (113)X,”+ (2)* (30 (7) (1873) X,
F 2P G (5) (T ANX + (3 (1) (14299 %, + 21 (377 (911X, + (2) (3) (293X, + (2 (B* X,

9
+ (37X,
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