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FUNCTION : misc[briefmschelp] - brief help for a misc function
CALLI NG SEQUENCE : briefm schel p(funcnane)
PARAMETERS funcnane - nane of misc function
SYNOPSI S :

Help for a function in the misc package.

It only includes FUNCTI ON, CALLI NG SEQUENCE and PARAMETERS
EXAMPLES :

> with(qgseries):
> briefm schel p(sieveqgcheck);
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FUNCTION : misc[dilly] - dilate g-series

CALLI NG SEQUENCE : dilly(func,d)

PARAMETERS : func - series or expression in q

d - positive integer

GLOBAL VARI ABLES : none

SYNOPSIS :  Perforns substitution g -> g°d
EXAMPLES :
> with(msc):
> with(gseries):
> El:=etaq(q, 1, 100):
> E2:=di | | y(EL, 2):
> et amake(EL, g, 100);
eta(tau)
1/ 24
q
> et anake( E2, g, 100) ;
eta(2 tau)
1/12
q

DI SCUSSI ON :

SEE ALSO :



mapl e- manual - f or - m sc- package. t xt Tue Jan 25 22:02: 34 2022

FUNCTION : misc[EISENgq] - Eisenstein series

CALLI NG SEQUENCE : EISENg(d, q, T)

PARAMETERS : d - positive even integer
T - positive integer

GLOBAL VARI ABLES : none

SYNOPS| S
Ei senstein series
1 - 2*d/bernoulli(d)*add( sigma[d-1](n)*g™n, n=1 .. T)

EXAMPLES :
> with(msc):
> with(qgseries):
> series(El SENq( 2, q, 10), q, 10);
menory used=5.6MB, alloc=41.3MB, time=0.14
2 3 4 5 6 7
1-24q-72q9q -9 g - 168 q - 144 q - 288 q - 192 ¢

10
+ q )

> D12: =seri es(El SENq(4, q, 100) ~3- El SENq( 6, g, 100)*2, g, 100) :
> et amake(D12, q, 20);
24
1728 eta(tau)
Dl SCUSSI ON

SEE ALSO : Phiq

8

9
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FUNCTION : misc[findleg] - find a pattern in a list prines related to
guadratic residues or nonresidues

CALLI NG SEQUENCE : findl eg()
findleg(L,plist,al, a2, sg)

PARAMETERS : L - list [[pl,r1],[p2,r2],...]
plist - list of prinmes
al,a2 - positive integers al < a2
sg - +1 or -1

GLOBAL VARI ABLES : none

SYNCOPSI S
Searches froma = al to a2 and returns the pair [L1, R]
where L1 =[pl,p2, ...] and Ris a list of values of a such

L1 coincides with primes p in plist that satisfy LegendreSynbol (a, p)=sg

EXAMPLES :

> wth(msc):

> wi t h( Nunber Theory) :

> L:=[[11, 4], [23, 11], [31, 17], [41, 26], [43, 28], [47, 4]];
L:=1[[211, 4], [23, 11], [31, 17], [41, 26], [43, 28], [47, 4]]

> plist2:=[seq(ithprime(j),j=2..15)];
plist2 :=1[3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37, 41, 43, 47]
> findleg(L, plist2,2,100,-1);

[11, 23, 31, 41, 43, 47], [30]

> seq([p, LegendreSynbol (30,p)],p in plist2);
[3, 0], [5, O], [7, 1], [11, -1], [a8, 1], [17, 1], [19, 1], [23, -1], [29, 1],
[31, -1], [37, 1], [41, -1], [43, -1], [47, -1]

DI SCUSSION : A pattern was discovered for the primes in the |ist
[11, 23, 31, 41, 43, 47]
These are the odd primes p less than or equal to 47 that satisfy
LegendreSynbol (30,p) = -1

SEE ALSO :
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FUNCTION : misc[findlegV2] - find a pattern in a list prinmes related to
guadratic residues or nonresidues

CALLI NG SEQUENCE : fi ndl egV2()
findleg(L,rl,r2,sg)

findl egV2(L,rl,r2,sg)
L =1list of prines
Identifies L as list of prines satisfying
Legendre symbol condition
(where nk= nmR) if possible.

PARAMETERS : L
ri,r2

sg

list if prines
positive integers al < a2
+1 or -1

GLOBAL VARI ABLES : none

SYNCPSI S
Searches fromr =r1 tor2 and returns the pair [r, sq]
where L coincides with the odd prines (up to largest prime in L)
sati sfy LegendreSynbol (r, p)=sg
It returns the snmallest such r in the range that works if it exists.
This is an | MPROVED version of findleg

EXAMPLES :
> with(msc):
> wi t h( Nunber Theory) :
> LPL: =[ 7,11, 13, 17, 31, 37, 41, 59, 61, 79] ;
LPL :=[7, 11, 13, 17, 31, 37, 41, 59, 61, 79]

> findl egvV2(LPL, 2,12,-1);
[61 '1]

> plist:=[seq(ithprine(j),j=2..22)];
plist :=[3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37, 41, 43, 47, 53, 59, 61, 67,
71, 73, 79]

> seq([ p, LegendreSynbol (6,p)],p in plist);

[3, O], [5, 1], [7, -1], [11, -1), [1213, -1], [27, -1, [219, 1], [28, 1],
[29, 1], [31, -1], [37, -1], [41, -1], [48, 1], [47, 1], [53, 1], [59, -1],
[61, -1], [67, 1], [71, 1], [73, 1], [79, -1]

DI SCUSSION : A pattern was discovered for the primes in the |ist
[7, 11, 13, 17, 31, 37, 41, 59, 61, 79]
These are the odd primes p less than or equal to 79 that satisfy
LegendreSynbol (6,p) = -1

SEE ALSO : findleg
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FUNCTION : misc[findpcoffs] - find prine coefficients in g-series

CALLI NG SEQUENCE : fi ndpcoffs(P)

PARAMETERS : P - g-series

GLOBAL VARI ABLES : none

SYNCPSI S
For a g-series F = sum f(n)*g®n returns a |ist
[ [pl,[nl1,n12,....], [p2,[n21,n22,....] ..... ]
where pl, p2, .. are the prinme coefficients in the g-series.

Here f(n) = p[j], for n=n[j,1], n[j,?2],

EXAMPLES :

> with(msc):

> with(qgseries):

> P:=series(1l/etaq(q,1,100),q, 101):

> LP: =fi ndpcoffs(P);

LP:=1[[2, [2]], [3 (311, [5 [4]], [7, [5]]., [11, [6]], [101, [13]],
[17977, [36]], [10619863, [77]]]

> seq(k[2], k in LP);
(2], [3], [4]., [5]. [6], [13], [36], [77]

> RR =add(g~(n*(n+l1)/2)/aqprod(-q,q,n),n=0..100):

> RRS: =series(RR, q, 100):

> findpcoffs(%;

[[2, [3, 4, 8, 10, 13, 14, 17, 18, 19, 24, 25, 28, 32, 39, 42, 43, 47, 48, 50,
52, 54, 55, 62, 67, 69, 73, 74, 75, 76, 78, 83, 84, 87, 88, 89, 90, 95, 99]
1. [3, [22, 92]]]

DI SCUSSION : W see p(n) is prine for n=2, 3, 4, 5, 6, 13, 36, ...
We see r(n)=2 for n=3,4,8,10,13,... where r(n) is coeff of g"n
in R=sumgr(n*(n+l)/2)/aqgprod(-q,q,n), n)

SEE ALSO :



mapl e- manual - f or - m sc- package. t xt Tue Jan 25 22:02: 34 2022

FUNCTION : misc[findres] - find a residue pattern

CALLI NG SEQUENCE : findres()
findres(L,r1,r2)

PARAMETERS : L - list of pairs [p,R (p prinme, R residue nod p)
rl,r2 - positive integers rl <r2

GLOBAL VARI ABLES : none

SYNCPSI S :
Find a rational nunber s/r (where rl <=r <=7r2) that satisifies
R==s/r nod p for each [p,R in the list

EXAMPLES :
> with(msc):
> RLPL := [[7, 4], [11, 3], [17, 14], [19, 9]];
RLPL :=[[7, 4], [11, 3], [17, 14], [19, 9]]

> findres(RLPL, 1, 40);
-1
40
> seq( nodp(40*K[2]+1,K[1]),K in RLPL);
0, 0, 0, 0

DI SCUSSION :  40*r == -1 nod p for
(p,r) =(7,4), (11,3), (17,14), (19,9)
SEE ALSO :
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FUNCTI ON : misc[ heckerodgerssearch] - search for Hecke-Rogers identities
anong nock-theta functions

CALLI NG SEQUENCE : heckerodgerssearch(synfunc, func,flist,plist,d,T)

REQUI RES PACKACGES: gseries, etatheta

PARAMETERS : synfunc - synbolic name for nmock theta function
func - g-series of nock theta function
flist - g-series list of nock theta functions
plist - list of prines
d - positive integer
T - positive integer

GLOBAL VARI ABLES : none

SYNOPSI S
This proc returns the list [synfunc, RESULTSL, "*", RESULTS3]):
RESULTS1 is a list of terms [k, V1] where k in [1,2,3,4,5,6]
and V1 is a list of terns [p,r].
Each such k,p,r corresponds to an alleged identity
a(pn +r) = cl*b( (n-r2)/p)
where suma(n)*g™n = (func(q) * etalistwl][k](g”d))
and sum b(n)*g*n = (other.func.in.flist(qg) * etalistwl][k](g~d))
RESULTS3 same as RESULTS1 except etalistwl is replaced by etalistw3.
NOTE: A lot of other stuff gets printed out in the process.

EXAMPLES :
wi th(qgseries):
with(msc):
wi t h(etat heta):
hecker odger ssearch();
read " FFO5func. m':
read "FF15func. ni':
plist:=[seq(ithprine(j),j=2..10)];
plist :=[3, 5 7, 11, 13, 17, 19, 23, 29]

VVVYVYVVYV

hecker odger ssear ch(_F05, FO5Aq, [ FO5Aq, F15Aq], pli st, 1, 10000);
_FO5, [[1, [[7, 31, [213, 3], [17, 13], [23, 13]]], [2, [[17, 13], [23, 13]]],
[4, [[13, 4], [23, 11]]], [5, [[23, 14]]]], "*"
(1, [[23, 11]]], [3, [[17, 12]]], [5, [[17, 13], [23, 13]]]]]

—_ v

> V0: =series(etalistwl] 1] *FO5Aq, q, 5000):
V1: =convert (series(etalistwl]1]*F15Aq, g, 5000), pol ynom :
> series(sift(V0,q,7,3,5000)-subs(g=9"7, V1) *qg”™4, q, 700) ;
704
Aq )

\%

> a: =n->coeff(V0,q, n):
b:=n->if n>=0 and type(n,integer) then coeff(Vl,qg,n) else 0 fi:
{seq(a(7*n+3)-b((n-4)/7),n=0..700)};

{0}

DI SCUSSION : _FO5 and _F15 are the fifth order nock theta functions
_F05 = sum g*(2*n*2)/(qg;qg"2)[n], n>=0),
_F15 = sum g™ (2*n”"2+2*n)/ (q; g*2) [ n+1], n>=0),
W di scuss the item
[ry, [r7z, 31, [13, 3], [17, 13], [23, 13]]1]
Let suma(n)*g®*n = _F05*(q; q)inf
and sum b(n)*g*n = _F15*(q;q)inf
Then it seens that
a(7n + 3) =b( (n-4)/7).

vV V

SEE ALSO :
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FUNCTION : misc[hrmatch] - determ ne whether qgseries

Hecke type identity

CALLI NG SEQUENCE : hrmatch()
hrmat ch(func, p,r, T, funcli st)

REQUI RES PACKAGE: (series

PARANVETERS : func - (Qg-series
p - prime
r - residue nod p
T - positive integer
funclist - list of g-series

GLOBAL VARI ABLES : none

SYNCPSI S :
Returns [k,c,s] if
sift(func,q,p,r) = c*grs*funclist[k](g”*p)

EXAMPLES :

wi th(qgseries):

with(msc):

wi th(etatheta):

read " FFO5func. ni':

read "FF15func. ni:

VO: =series(etalistwl[ 1] *F05Aq, g, 5000) :

VVVVVYVYVYV

hr mat ch( VO, 7, 3, 1000, [ VO, V1] ) ;
[2, 1, 4]

DI SCUSSI ON :
This means (up to g”~5000) t hat
sift(V0,q,7,3) = 1*q"4*V1i(g"7)

SEE ALSO :

has a certain

V1: =convert (series(etalistwl[1]*F15Aq, g, 5000), pol ynom :
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FUNCTION : misc[hrs] - Search for sift identities related to possible
Hecke- Rogers identities

CALLI NG SEQUENCE : hrs()
hrs(func, synfunc,flist,synflist,plist,T)

REQUI RES PACKACGE: (series

PARAMETERS : func - qgseries
synfunc - not used
flist - list of gseries
synflist - not used
plist - list of prines

T - positive integer
GLOBAL VARI ABLES : none

SYNOPSI S :
Looks for identities of the form
sift(func,q,p,r) = c*qg*s*funclist[k](g"p)
Returns a |list of probable identities encoded as [p,r,Kk,c, s]

EXAMPLES :

> with(qgseries):

> with(msc):

> with(etatheta):

> read "FFO5func. m':

> read "FF15func. ni:

> V0: =convert (series(subs(g=q, etal i stw3[1])*(F05Ag-1), g, 20001), pol ynom :
> V1: =convert (series(subs(g=q, etalistw3[1])*F15Aq, q, 20001), pol ynom :
> plist:=[seq(ithprine(j),j=2..25)]:

> flist:=[VO0, V1]:

> hrs(VO0, synfunc, flist,symist,plist, 20000);

[[23, 11, 2, 23, 16], [29, 11, 1, 29, 3], [41, 32, 1, -41, 4],

[47, 32, 2, -47, 33], [83, 40, 1, 83, -107], [89, 34, "ONLY.ONE. TERM']]

> series(sift(V0,q, 23,11, 20000) - 23*q*16*subs(g=9”23, V1), q, trunc(20000/ 23));
913

Aq )

> series(sift(V0,q, 83, 40, 20000) - 83*subs(q=g"83, VO)/ g~107, q, 240+107) ;
308

aq )
DI SCUSSI ON :
[23, 11, 2, 23, 16] <-> sift(V0,q, 23, 11) = 23*q"16*V1(g"23)
[83, 40, 1, 83, -107] <-> sift(\V0,q,23,11) = 23*q"16*V0(g"23)

SEE ALSO : hrmatch
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FUNCTION : misc[hrsanal yze] -
CALLI NG SEQUENCE : hrsanal yze(HRSL, T, M
PARAMETERS : HRSL - list output of hrs function
T - positive integer
GLOBAL VARI ABLES : none
SYNOPSI S
anal yze out put of hrs function using the functions
idres, findlegV2 and findres
EXAMPLES :
> with(qgseries):
> with(etatheta):
> with(msc):
> read "fO5func. m':
> read "f15func. m':
> qdegree(f05Aq);
100000
> qdegree(f15Aq);
100000
> plist:=[seq(ithprinme(j),j=2..25)];
plist :=1[3, 5 7, 11, 13, 17, 19, 23, 29, 31, 37, 41, 43, 47, 53, 59, 61, 67,
71, 73, 79, 83, 89, 97]
> FL11: =Array(1..2):
> FL11[ 1] : =series(fO05Aq*etal istwl[1], g, 50001):
> FL11[ 2] : =series(f15Aq*etal i stwl[ 1], g, 50001):
> HRS11: =hr s( FL11[ 1], synfunc, FL11, synfli st, plist, 20000);
HRS11 : = [[7, 4, 2, 1, 1], [11, 3, 1, 1, O], [17, 14, 2,
[19, 9, 1, -1, O], [238, 4, 2, -1, 5], [29, 21, 1, -1, O],
[47, 27, 2, 1, 10], [59, 28, 1, -1, 1], [61, 32, 1,
[73, 31, 2, -1, 16], [97, 80, 1, 1, 21]]
> hrsanal yze( HRS11, 120, 40);
[(rrz, 4, 2, 1, 11, [11, 3, 1, 1, 0], [217, 14, 2, 1, 3], [19, 9, 1, 0],
[23, 4, 2, -1, 5], [29, 21, 1, -1, O], [47, 27, 2, 1, 10],
[59, 28, 1, -1, 1], [61, 32, 1, 1, 1], [73, 31, 2, -1,
[97, 80, 1, 1, 2111, " ",
["Residue of primes:", 40, {7, 11, 17, 19, 21, 23, 29, 33}],
-1
[10, "is ONR for these prines"], ["Residue is probably", "mod p"]]
> squareit( n*(5*n+1)/2-j"2,n,j);
5 (n + 1/10) 2
------------- -j - 1/40
2
Dl SCUSSI ON :
Thi s produces sone output to give a clue for the shape of
a Hecke-Rogers identity for (q;q)inf * fO
where fO is the 5th order nock theta function
f0 = sumg*(n*2)/(-q,q)[n]
It turns out (by Andrews[1986]) that
(q)inf*f0 = add(add( (-1)"j*q*(n*(5*n+1)/2-j"2)*(1-q*(4*n+2)), n>=|j|),j)

which is the Hecke-Rodgers identity that is leading to this

SEE ALSO :



mapl e- manual - f or - m sc- package. t xt Tue Jan 25 22:02: 34 2022 12
FUNCTION : misc[hrsanal yzebat] - batch version of hrsanal yzebat
CALLI NG SEQUENCE : hrsanal yzebat (HRSL, T, M

PARAMETERS : HRSL - list output of hrs function

T - positive integer
GLOBAL VARI ABLES : none
SYNOPSI S
anal yze out put of hrs function using the functions
idres, findlegV2 and findres

EXAMPLES :

> with(qgseries):

> with(etatheta):

> with(msc):

> read "fO5func. m':

> read "f15func. m':

> qdegree(f05Aq);

100000
> qdegree(f15Aq);
100000
> plist:=[seq(ithprinme(j),j=2..25)];
plist :=1[3, 5 7, 11, 13, 17, 19, 23, 29, 31, 37, 41, 43, 47, 53, 59, 61, 67,
71, 73, 79, 83, 89, 97]

> FL11: =Array(1..2):

> FL11[ 1] : =series(fO05Aq*etal istwl[1], g, 50001):

> FL11[ 2] : =series(f15Aq*etal i stwl[ 1], g, 50001):

> HRS11: =hr s( FL11[ 1], synfunc, FL11, synfli st, plist, 20000);

HRS11 := [[7, 4, 2, 1, 1], [11, 3, 1, 1, O], [17, 14, 2, 1, 3],
[19, 9, 1, -1, O], [238, 4, 2, -1, 5], [29, 21, 1, -1, O],
[47, 27, 2, 1, 10], [59, 28, 1, -1, 1], [61, 32, 1, 1, 1],
[73, 31, 2, -1, 16], [97, 80, 1, 1, 21]]

> hrsanal yzebat (HRS11, 120, 40);

[rrz, 4, 2, 1, 11, [11, 3, 1, 1, O], [217, 14, 2, 1, 3], [19, 9, 1, -1, O],
[23, 4, 2, -1, 5], [29, 21, 1, -1, O], [47, 27, 2, 1, 10],
[59, 28, 1, -1, 1], [61, 32, 1, 1, 1], [73, 31, 2, -1, 16],
[97, 80, 1, 1, 21]],

["Residue of primes:", 40, {7, 11, 17, 19, 21, 23, 29, 33}],
-1
[10, "is ONR for these prines"], ["Residue is probably", --, "nod p"]]
40
> squareit( n*(5*n+1)/2-j"2,n,j);
2
5 (n + 1/10) 2
------------- -j - 1/40
2

DI SCUSSI ON
Thi s produces sonme output to give a clue for the shape of
a Hecke-Rogers identity for (q;q)inf * fO
where fO is the 5th order nmock theta function
f0 = sumg*(n*2)/(-q,q)[n]

It turns out (by Andrews[1986]) that
(q)inf*f0 = add(add( (-1)"j*q*(n*(5*n+1)/2-j"2)*(1-q*(4*n+2)), n>=|j|),j)

which is the Hecke-Rodgers identity that is leading to this

SEE ALSO :
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FUNCTION : misc[idres] - identify residues of prines
CALLI NG SEQUENCE : idres(L, nR)
PARAMETERS : L - [list of prines

n2 - positive integer

GLOBAL VARI ABLES : none

SYNOPSI S :
Identifies L as list of prinmes satisfying a set of of
congruences nmod m
(where nx= nR) if possible.

EXAMPLES :
> with(msc):
>P:=1[7,11,17,19, 23, 29, 47,59, 61];
P:=17, 11, 17, 19, 23, 29, 47, 59, 61]

> jdres(P, 100);
[40, {7, 11, 17, 19, 21, 23, 29}]

DI SCUSSI ON :

SEE ALSO :

13
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FUNCTI ON

CALLI NG SEQUENCE

PARAMETERS

none

GLOBAL VARI ABLES : none

SYNOPSI S

EXAMPLES :

> with(msc):

> m scchanges();

Tue Jan 25 22:02: 34 2022

m sceri es[ m scchanges] - print out list of recent changes to

m sc package

m scchanges()

m scchanges() prints out a list of changes in previous versions
of the misc package.

khkhkkhkhkhkkhhhhhhhhhhhhhhhhhhhhhkhhhhhhkhhdhhhdhhhdhhhdhdhdhdhdhdhdrhrrdrxkx*x*x

*

Lo T N S T TR T S I S R I N R

m sc
m sc
m sc
m sc
m sc
Thi s

package
package
package
package
package
version

version
ver sion
ver si on
ver si on
Ver sion
tested o

S OO0OO0OO0O0

.1 - Wed, Feb 13, 2019 8:51:39 PM
.2 - Fri, Mar 1, 2019 4:01:37 PM
.3 - Fri, Mar 29, 2019 6:50:44 PM
.4 - Tue Jul 9 10:08:30 EDT 2019
.5 - Wed Mar 4 10:34:43 EST 2020
MAPLE 2018

Changes since version 0.4

*

New f uncti ons:

newpr odnake,

SaveAl

Changes since version 0.3

*

New functions:
El SENg, m scchanges, PHIq

Pl ease report any problens to fgarvan@ifl. edu
NO Previ ous versi ons:

khkhkkhkhkhkkhhhhhhhhhhhhhhhhhhhhhkhhhhhhkhhdhhhdhhhdhhhdhdhdhdhdhdhdrhrrdrxkx*x*x

14
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FUNCTION : misc[mischelp] - help for a misc function
CALLI NG SEQUENCE : nischel p(funcnane)
PARAMETERS funcnane - nane of misc function

SYNCPSI S
Help for a function in the m sc package

EXAMPLES :

> with(gseries):
> gshel p(si eveqcheck);

15
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FUNCTION : qgseries[mscpfuncs] - list functions in the msc package
CALLI NG SEQUENCE : niscpfuncs()
PARAMETERS : none

SYNOPSI S :
List functions in the m sc package

EXAMPLES :

> with(msc):
> m scpfuncs();

m scpfuncs()

FUNCTI ONS in nmi sc package:
dil'ly, El SENg, findl eg, findlegV2, findpcoffs, findres, heckerodgerssearch,
hrmatch, hrs, hrsanal yze, idres, mscchanges, m scpversion, nobcksearch,
newpr odmake, Phiq, polyfind, SaveAll, sieveqcheck,
siftfind, siftfindrange, squareit

DI SCUSSI ON:

SEE ALSO :
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FUNCTION : qgseries[m scpversion] - package version

CALLI NG SEQUENCE : mi scpversion()

PARANVETERS : none
SYNOPSI S

Prints version and date of misc package
EXAMPLE :

> with(msc):

> m scpversion();
khkkkkhhkkkhhhkkkhhhkhhhkhdhhkdhhddhhkddhkddhhkddhkxddhrrdhkxddhx%x*x

*

* CURRENT VERSI ON

* msc package version 0.5

*  Wed Mar 4 10:34:43 EST 2020

* This version tested on MAPLE 2018
*

* PREVI OQUS VERSI ONS

* msc package version 0.4

Tue Jul 9 10:08:30 EDT 2019

This version tested on MAPLE 2018

m sc package version 0.3
Fri, Mar 29, 2019 6:50:44 PM
This version tested on MAPLE 2018

m sc package version 0.2
Fri, Mar 1, 2019 4:01:37 PM
This version tested on MAPLE 2018

m sc package version 0.1
Wed, Feb 13, 2019 8:51:39 PM
This version tested on MAPLE 2018

b N A T I S

Pl ease report any problenms to fgarvan@ifl . edu
NO Previ ous versions:

EE R I I SR I R I R R I R R R I R R R I R R I R I O R

17
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FUNCTI ON : misc[nocksearch] - search for Hecke-Rogers behaviour for a
l'ist of nock (or similar) functions

CALLI NG SEQUENCE : nocksearch()
nocksear ch(j, mockfuncLl ST, klist,plist,T,w, d)

REQUI RES PACKACGES: gseries, etatheta

PARAMETERS

j - integer

nmockfuncLl ST - list of qseries (usually nmock theta functions)
klist - list of integers

plist - list of prines

T - large integer

w- 1/2 or 3/2 (corresponds to weight)
d - positive integer

GLOBAL VARI ABLES : none

SYNCPSI S
Utilizes hrs and hrsanal yze to search for Hecke-Rogers behavi our
for a list nock (or simlar) functions.
If w=1/2 it studies the function nmockfuncLI ST[j]*etalistwl]k](g"d)
If w=3/2 it studies the function nockfuncLI ST[j]*etalistw3[k](g"d)
for k in klist.

EXAMPLES :

wi t h( Nunmber Theory):

wi th(qgseries):

wi th(etatheta):

with(msc):

read "fO5func. m':

read "f15func. mi':

MFL5f : =[ f 05Aq, f 15Aq] :

plist:=[seq(ithprine(j),j=2..25)]:

nocksearch(1, M-L5f, [ 1, 2, 3], plist, 10000, 1/ 2, 1);

"k=", 1, " *** " [[[7, 4, 2, 1, 1], [11, 3, 1, 1, O], [17, 14, 2, 1, 3],
[19, 9, 1, -1, O], [23, 4, 2, -1, 5], [29, 21, 1, -1, O],
[47, 27, 2, 1, 10], [59, 28, 1, -1, 1], [61, 32, 1, 1, 1],
[73, 31, 1, -1, 16]],

["Resi due of prines:", 40, {7, 11, 17, 19, 21, 23, 29, 33}],
-1

VVVVVVYVYVYV

[10, "is QNR for these primes"], ["Residue is probably", --, "nmod p"]]
40

"k=", 2, " *xx " [[[11, 3, 1, -1, O], [17, 14, 2, 1, 3], [19, 9, 1, 1, O],
[29, 21, 1, 1, O], [59, 28, 1, 1, 1], [61, 32, 1, -1, 1],
[73, 31, 1, -1, 16]], ["Residue of prinmes:", 44, {11, 15, 17, 19, 29}],
-1
["ONR UNKNOMN for these primes"], ["Residue is probably", --, "nod p"]]
40

k=", 3, " **x " I[[11, 2, 1, 1, 1], [28, 2, 2, -1, 7], [31, 11, 1, -1, 3],
[41, 18, 1, -1, 4], [43, 11, 2, 1, 13], [47, 23, 2, 1, 14],
[53, 18, 2, 1, 16], [59, 23, 1, -1, 6], [61, 37, 1, 1, 6],
[67, 44, 1, -1, 20], [73, 37, 1, -1, 22], [79, 44, 1, 1, 8],
[89, 57, 1, 1, 9], [97, 88, "ONLY.ONE. TERM']], ["Residue of primes:", 49,
{4, 10, 11, 12, 18, 23, 24, 30, 31, 40, 41, 43, 47, 48}],
-13
[30, "is ONR for these prines"], ["Residue is probably", ---, "nod p"]]

DI SCUSSI ON
See the DI SCUSSI ON for the hrsanal yze function

SEE ALSO : hrs, hrsanal yze
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FUNCTION : misc[newprodnmake] - convert a g-series to an infinite product

CALLI NG SEQUENCE : newprodmake(f, q, T)
newpr odmake(f, q, T, i st)

PARAMETERS : f - qgseries

T - positive integer

GLOBAL VARI ABLES : none

SYNOPSI S
Returns a fornmal product for the series f (up to g°"T)
Returns the result as a |list of exponents is |list option used.
NOTE: This is a new version of prodmake that does not assume that
f =1+ cl*ghl + ..

EXAMPLES :

with(msc):

wi th(qgseries):

Maola: =add(normal ((- 1)~ n*g”(n*(3*n+1)/2)/(1+g~(5*n))), n=-30..30):

Maold: =et aq(q, 1, 1000)/ et aq( g, 25, 1000)

*add( (-1)"*n*g"(75*n*(n+1)/2+5)/(1+g”(25*n+5)), n=-10.. 10):

> Mlad: =seri es(Maola- Maold, q, 1000):

> newpr odnmake(si ft(Mad, q, 5, 2, 900), q, 50, l i st);

[-1, [3, 0, 2, 2, 2, 2, 2, 0, 3, 2, 3, 0, 2, 2, 2, 2, 2,0, 3, 2, 3, 0,0 2, 2, 2,
2, 2,0, 3, 2,8 0, 2,2, 2,2, 2 0,3, 2, 3,0, 2 2, 2, 2 2 0, 3]]

V V VYV

> jacprodmake(sift(Mad,q, 5, 2,900), q, 50);
3 2 2
- JAC(1, 10, infinity) JAC(3, 10, infinity) JAC(4, 10, infinity)

/ 6
JAC(5, 10, infinity) [/ JAC(O, 10, infinity)
/
DI SCUSSI ON :

SEE ALSO :
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FUNCTION : misc[Phiq] -
CALLI NG SEQUENCE : Phiqg(j,q,T)

PARAMETERS : j, T - positive integers
GLOBAL VARI ABLES : none

SYNCPSI S
Returns sumsigma[j](n)*g®n, n=1..T
sigma[j](n) = sumd”j, d divides n

EXAMPLES :
> wth(msc):
> wi t h( Nunber Theory) :
> add(sigm[3](n)*qg™n, n=1..10);
10 9 8 7 6 5 4 3 2
1134 q + 757 q +58 q + 344 q +252q + 126 q +73q +28q + 9q

+q
> series(Phiq(3,q,10),q,11);
2 3 4

5 6 7 8 9
g+9q +28q +73q +126q + 252 q + 344 q +585q + 757 q + 1134

10 11
qg + dAqg )
> series(Phiq(3,q,100)-add(signm[3](n)*g”n, n=1..100), q, 101);
101
Aa )
DI SCUSSI ON

SEE ALSO : El SENg
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FUNCTION : misc[polyfind] - find quadratic polynom al to a sequence

CALLI NG SEQUENCE : pol yfind(nO, nl,n2, T)

PARAMETERS : no,nl,n2, T - integers
GLOBAL VARI ABLES : none

SYNCPSI S
Find a polynomi al p(x) = a*x"2+b*x+c such that
p(T)=n0, p(T+1l)=nl, p(T+2)=n2

EXAMPLES :

> with(qgseries):
> with(msc):
> HR3: =convert (normal (series(tripleprod(z*qg, g3, 200) *add(g*(n”2)/aqprod(qg*z, g, n)/ aqprod(q
/z,q,n),n=0..20),q,200)), pol ynom:
> HR30: =coef f (HR3, z, 0) ;
196 188 165 130 111 105 88 63 50 46 35
HR30 : = q - q - q +q +q - q - q +q +q - q - q

20 13 11 6
+qg +9g -9 -qg +q+1

\

pol yfind(0, 13, 50, 0);
abc", [12, 1, 0]
[0, 13, 50, 111, 196, 305, 438, 595, 776, 981, 1210]
2
12 x + X

\

pol yfind(1, 20, 63, 0);
abc", [12, 7, 1]
[1, 20, 63, 130, 221, 336, 475, 638, 825, 1036, 1271]
2
12 x + 7 x + 1

\

pol yfind(6, 35, 88, 1);
abc", [12, -7, 1]
[1, 6, 35, 88, 165, 266, 391, 540, 713, 910, 1131]
2
12 x - 7x +1

\

pol yfind(11, 46, 105, 1);
abc", [12, -1, 0]
[0, 11, 46, 105, 188, 295, 426, 581, 760, 963, 1190]
2
12 x - X
DI SCUSSI ON

SEE ALSO :
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FUNCTION : misc[quadresL] - quadratic residues or non-residues nod p
CALLI NG SEQUENCE : quadresL(p, epv)

PARAMETERS p - odd prinme
epv - 1 or -1

SYNOPSI S :
Returns residues r such that LegendreSynbol (r,p) = epv

EXAMPLES :
> with(msc):
> quadresL(7,1);
[1, 2, 4]

> quadresL(7,-1);
[3, 5, 6]
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FUNCTION : misc[SaveAll] - save all

CALLI NG SEQUENCE : SaveAl | (fil eNane)

PARAMETERS : fileName - string
GLOBAL VARI ABLES : none

SYNCPSI S :

Tue Jan 25 22:02: 34 2022

variables in current session

Saves all variables in current session to file fil eNane

EXAMPLES :

> with(msc):

> SaveAl | ("04-26-20.n'"):
DI SCUSSI ON :

SEE ALSO :

23



mapl e- manual - f or - m sc- package. t xt Tue Jan 25 22:02: 34 2022 24
FUNCTI ON : msc[sieveqgcheck] -
CALLI NG SEQUENCE : si eveqcheck(gfunc, p)
PARAMETERS : (gfunc - qgseries
p - positive integer
GLOBAL VARI ABLES : none
SYNOPSI S
Det ermi ne whether all the coefficients of gseries belong to
one residue class nod p.
EXAMPLES :
> wth(msc):
> with(qgseries):
> read "fO05func. m':
> g05: =seri es(f05Aq*et aq(q, 1, 10000), g, 10001) :
> siftfindrange(g05, 19, 10000);
["m nnops=", 15, "m nres=", 9, "average=", 175., "maxnops=", 200]
> x2:=sift(g05,q, 19, 9, 10000);
494 456 437 399 380 323 285 209
X2 :=-24 - q +2q + q - 4q +2q +2q - q +2q
171 152 133 57 38
+ - 2q - 2q - q +3q -1

> si eveqcheck(x2, 19);
true

DI SCUSSI ON

SEE ALSO : siftfindrange

190
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FUNCTION : misc[siftfind] - find nunber of terns for each residue nod p of exponents
CALLI NG SEQUENCE : siftfind(X p,T)

PARAMETERS : X - qgseries
p - positive integer
T - positive integer

GLOBAL VARI ABLES : none

SYNOPSI S :
Returns seq([j,nops(sift(X q,p,j,T))],j=0..p-1);

EXAMPLES :

with(msc):

wi th(qgseries):

read "fO5func. ni':

g05: =seri es(f 05Ag*et ag(q, 1, 10000), g, 10001):

siftfind(g05, 19, 10000);

0, 200], [1, 185], [2, 181], [S3, 176], [4, 179], [5, 186], [6, 174], [7, 180],
[8, 188], [9, 15], [10, 180], [11, 189], [12, 185], [13, 180], [14, 185],
[15, 184], [16, 181], [17, 187], [18, 189]

—VVVYVYV

> siftfindrange(g05, 19, 10000);
["m nnops=", 15, "mnres=", 9, "average=", 175., "maxnops=", 200]

DI SCUSSI ON

SEE ALSO : siftfindrange
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FUNCTION : misc[siftfindrange] - find residue nod p of exponents
with | east and nost termns

CALLI NG SEQUENCE : siftfindrange(X p,T)

PARAMETERS : X - qgseries
p - positive integer
T - positive integer

GLOBAL VARI ABLES : none

SYNOPSI S
Finds min nops(sift(X qg,p,r,T)) for
and max nops(sift(X q,p,r, T
and the average

T o

EXAMPLES :
with(msc):
wi th(qgseries):
read "fO5func. m':
g05: =seri es(f 05Ag*et ag(q, 1, 10000), g, 10001):
siftfindrange(g05, 19, 10000);
["m nnops=", 15, "m nres=", 9, "average=", 175., "maxnops=", 200]

VVVYVYV

> x2: =sift(g05, g, 19, 9, 10000) ;
494 456 437 399 380 323 285 209

X2 :=-2q - q +2q +q - 4.q +2q +2q - q +2q

171 152 133 57 38
+ q - 2q - 2q - q +3q -1

DI SCUSSI ON

SEE ALSO : si eveqcheck

190
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FUNCTION : misc[sqaureit] - conplete square in binary quadratic form
CALLI NG SEQUENCE : squareit(gexp, varl, var?2)
PARAMETERS : gexp - binary quadratic formin variables varl and var2

GLOBAL VARI ABLES : none
SYNOPSI S :

Conpl ete square in binary quadratic form
EXAMPLES :

> with(m sc):
> squareit( n*(5*n+1)/2-j22,n,j);

5 (n + 1/10) 2

DI SCUSSI ON :

SEE ALSO :
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