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ABSTRACT: We study the action of weight 1/2 Hecke operators acting on harmonic Maaß forms 

congruences which are extensions of previous works of Ono, Bruinier and others.
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currentdir();
"C:\cygwin64\home\fgarv\math\talks\MICHIGAN-PTNS-QS-SEMINAR-2025"

with(misc):
SaveAll("mod11-23-vars-01-23-25.m"):
SaveAll("mod11-23-vars-01-22-25.m"):
read "mod11-23-vars-01-23-25.m":
read "mod11-23-vars-01-22-25.m":
read prog2:

["PACKAGES:", "qseries", "ETA", "ramamocktheta", "qsOEIS"]
"DIM f3AMAT =", 100001, 2
"DIM omega3AMAT =", 500000, 2
"Checking coeffs of f3 up to ", 2001
Checking coeffs of omega3 up to qdegree(om3q)
{0}
["FUNCTIONS:", "f3gen", "om3gen2", "EH2", "H4", "EK2", "K4", "fWp", 



(2)(2)
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(3)(3)
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(4)(4)
> > 

"om3Wp"]

Warning, (in fWp) `n` is implicitly declared local |prog2:31|
Warning, (in altfWp) `n` is implicitly declared local |prog2:34|
Warning, (in om3Wp) `n` is implicitly declared local |prog2:37|
Warning, (in altom3Wp) `n` is implicitly declared local |prog2:38|
aomega(500000-1);

35693035866222894815065551718819797954992336989856059808960783224090930154841654\
97941222053952793632053643825516468001245165831948978992865065955485666018461\
41106761718870249580925432955697575190370946755762126238802371508889666437910\
46361222376437299385071444080151924923106504122132939127690539450986991978258\
18820121891683870146089957909175111270064645786502419320930943863905322334293\
29361284374112971448424286185330990825719429091537610060561842543443309130595\
13472540058211707100050995191290725115069951830249684446884905484498146361575\
872966603920
ifactor(%,easy);

=========================================================================
===

seq(omega3AMAT[k,2],k=1..20);

=========================================================================
====

seq(f3AMAT[k,2],k=1..20);



> > 

(8)(8)

(9)(9)

> > 

> > 

(7)(7)

(6)(6)

> > 

> > 

(10)(10)

> > 

> > 

> > 

=========================================================================
================

CONGRUENCES
with(qseries):
f3GEN:=add(f3AMAT[k,2]*q^(k-1),k=1..50010):

omega3GEN:=add(omega3AMAT[k,2]*q^(k-1),k=1..100010):
findcong(f3GEN,100000,1000);

 a(p*n+d) = 0;

ifactor(875);

sqrt(500000.);
707.1067812

findcong(omega3GEN,500000,1000,{2,4,8,16});



=========================================================================
================

RAMANUJAN'S LAST LETTER AND WATSON'S PAPER
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qetamake(theta4(q,100)/aqprod(-q,q,100),q,20);

3

2

qetamake(1/2*theta2(q,100)/q^(1/4)*aqprod(-q^2,q^2,100),q,10);
3

2

=========================================================================
==============



ZWEGERS AND WATSONS TRANSFORMATIONS
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WEIGHT ZERO VERSION  (Rong Chen and Dandan Chen)
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THEN
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WHERE

=========================================================================
==============
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NEWMAN'S APPROACH TO HALF-INTEGER WEIGHT 
HECKE OPERATORS

  

=========================================================================
==============
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=========================================================================
===================================================

EXOTIC CONGRUENCES MOD 11 AND 23
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ALTERNATIVE FORM OF HECKE OPERATOR
bomega:=n->if type(n,integer)  and  n>=0 then if modp(n,6)=4 then
aomega((n-4)/6) else 0 fi else 0 fi;

leg:=(a,b)->NumberTheory[LegendreSymbol](a,b):
wbar:=n->if n>=0 and type(n,integer) then 5*bomega(25*n) +leg(n,
5)*bomega(n) + bomega(n/25)+6*bomega(n) else 0 fi;

series(add(wbar(6*n+4)*q^(2*n+1),n=0..500)-16*EK2*(K4-1/K4),q,
500);

gbar:=n-> if n>=0 and type(n,integer) then 5*wbar(5^2*n) +leg(n,
5)*wbar(n) + wbar(n/25) else 0 fi; 

fsolve((5^4*x-4)/6-500000,x);
4800.006400

gbarGEN:=add(gbar(n)*q^n,n=0..4800):
gbarGENA:=sift(gbarGEN,q,6,4,4800):
qdegree(gbarGENA);

799
basmake:=(m,T)->map(f->series(f,q,T),[seq(EK2*(K4^j-1/K4^j),j=1..
m)]);

Warning, (in basmake) `j` is implicitly declared local
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symbasmake:=m->[seq(_EK2*(_K4^j-1/_K4^j),j=1..m)];
Warning, (in symbasmake) `j` is implicitly declared local

bas1:=basmake(27,500):
bas2:=map(f->sift(f,q,2,1,500),bas1):
RELgbar:=findlincombo(gbarGENA,bas2,symbasmake(27),q,0):
modp(RELgbar,23);

checkgbarcong:=proc(p,ep1)
local S,T,LT,m,n:
S:={}:
T:=500000:
LT:=floor( (T-4)/6/5^4)-1: #print("LT = ",LT);
for n from 0 to LT do
   m:=6*n+4:
   if leg(m,p)=ep1 then S:=S union {modp(gbar(m),p)}: fi:
od:
RETURN(S): end:
checkgbarcong(5,-1);

checkgbarcong(11,-1);
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(24)(24)

(25)(25)
> > checkgbarcong(23,1);

 CONJECTURES 

gbar(n) == 0 (mod 23) if leg(n,23)=1

gbar(n) == 0 (mod 11) if leg(n,11)=-1
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> > fsolve(2/3*(5^(2*x)-1)=500000,x);
4.202656628

[seq(aomega(2/3*(5^(2*n)-1))- 3^n*(2-(-1)^n),n=1..4)];



> > 

(20)(20)

(27)(27)

(24)(24)

(28)(28)

> > 

> > 

modp(%,23);



(30)(30)

(20)(20)

(27)(27)

(24)(24)

> > 

> > 
> > 

(31)(31)

> > 

> > 

(29)(29)

x1:=5^4*8+416; x2:=25*8+16;

aomega(x1)+aomega(x2);
32056865452316087271742407720418083142811502735849318400

ifactor(%);


