Semimagic generating functions and constituents
(general form, with affine data)

Notation:

S: semimagic squares (all positive values).

s: normalized squares (symmetry types).

R: reduced squares (least element is 0).

r: reduced normalized squares (reduced symmetry types).

gf: generating function in some form.

gfsum: generating function as a sum of simple terms.

c: Cubic (fixed strict upper bound; weak upper bound for reduced).

La: Affine (fixed magic sum).

p = period,

pno7 = truncated period (in affine),

p7 = period of the H term in the g.f.'s, with the denominator factor (1-x"d7).
d = degree (and dimension, in the general and no-H cases),

d7 = degree in the H term.

| RtoSfactor = the rational function that multiplies Rgf to Sgf and rgf to sgf.

This is for affine: set up main constants.
> d:=4; d7:=1;
p: =840; pno7:=120; p7:=21;
Rt oSf act or: =x"3/ (1-x"3);
d:=4

d7:=1
p:= 840
pno7s:=120

p7:=21
3

RtoSfactor :=
1-x
_From the Latte results we get the closed Ehrhart g.f. of each flat, which depends on
| whether we're doing cubic or affine.

This is for affine: set up simplex data.

> sinpl exnane[ 1] : ="OABC': ehrgf[1]:
[1]:=3:
si npl exnane[ 2] :
[ 2] :=2:
si nmpl exnarne|[ 3] :
di men[ 3] : =2:
si mpl exname[ 4] :

di men[ 4] : =2:

si npl exnane[ 5] :

1/ ((1-x)*(1-x*2)~3) : dinen

"OEE2": ehrgf[2]:= 1/ ((1-x)*(1-x*4)~2) : dinen

"OAE2": ehrgf[3]:= 1/((1-x)*(1-x"2)*(1-x"4))

"ADE2": ehrgf[4]:= 1/((1-x"2)*(1-x"3)*(1-x"4))

"DELE2": ehrgf[5]:= 1/ ((1-x"3)*(1-x"4)A"2)




di men[ 5] : =2:

si mpl exnane[ 6] :
di men[ 6] : =2:

si npl exnane[ 7] :
» o dinmen[7]:=2:
si npl exnane|[ 8] :
[ 8]:=2:

si mpl exnane[ 9] :
[9]:=1:

si npl exnane[ 10] :

[10]: =1:

si nmpl exname[ 11] :

[11]:=1:

si mpl exnane[ 12] :

[12] : =1:

si npl exnane[ 13] :

[13]:=1:

si npl exnane[ 14] :

[14]:=1:

si mpl exnane[ 15] :

[15]:=1:

si npl exnane[ 16] :

[16] : =1:

si nmpl exname[ 17] :

:od;

= OCE": ehrgf[6]:= 1/ ((1-X)*(1-xA2)*(1-x"4)) :
—"BDE1": ehrgf[7]:= 1/ ((1-x"2)*(1-xA3)*(1- X 4))
—"ABD': ehrgf[8]:= 1/((1-x"2)A2*(1-x3)) : dimen
="FGL": ehrgf[9]:= 1/ ((1-xA5)*(1-x*8)) : dimen
="EF": ehrgf[10]:= 1/ ((1-xA4)*(1-x5)) : di men
—"OG': ehrgf[11]:= 1/ ((1-X)*(1-x"6)) : di men
="FG': ehrgf[12]:= 1/ ((1-xA5)*(1-x*6)) : di men
=" AF": ehrgf[13]:= 1/ ((1-xA2)*(1-x5)) : di men
—"DG': ehrgf[14]:= 1/ ((1-x"3)*(1-x"6)) : di men
—"D&@": ehrgf[15]:= 1/ ((1-x*3)*(1-x"8)) : di men
="DE": ehrgf[16]:= 1/ ((1-xA3)*(1-x 4)) : dimen
—"H': ehrgf[17] := 1/(1-xA7) : dimen[17]: =0:
for n from1 to 17 do print(sinpl exname[n], dinmen[n], ehrgf[n])
OABC, 3 1
(1-x) (1-x)°
()13132"2(1_x)(11_x4)2
A2 2T (1)
AP 2 T (1)
"DEHQZZ,(l_kﬂil_xﬂz
"OCEEZ'(l—X)Unfﬁ)(l—Xﬁ
BDEL, 2 ()
"ABD", 2, 1

(1-2)°(1-%)



1

"FG1', 1, (1 —x5) (1 —x8)
L T (1)
o (1 —X)l(l —x°)
L T (1
AL (1—x2)1(1—x5)
DE L
"DG2", 1 1
T (1=X) (1-X°)
DE L

The closed E.qg.f. is converted to the open E.g.f.
> for nfrom1l1l to 17 do
mu[ n] : =(-1)"*(di men[ 1] -di nen[n]):

od:

mu[ 14] : =2*nu[ 14] :

for n froml to 17 do
openehrgf[n]:=sinplify(-(-1)"di men[n]*subs(x=1/x, ehrgf[n])):
od:
Set up basic g.f.'s. for reduced symmetry types.
> for nfrom1l to 17 do
rgfterni{n]:=openehrgf[n]:
od:
rgf sum =sum({nu[ nn] *rgfternf{nn], nn=1..17);
rgf:=sinmplify(rgfsum:
rno7gf sum =sunm(mu[ nn] *rgftern{ nn], nn=1. . 16);
rno7gf:=sinplify(rno7gfsum:
r7gf:=rgfternf17];

X’ X 2 X
3T 2 2 4

(x—1) (¥=1) (x—1) (x*=1) (x—1) (¥ =1) (x*—1)

2 x9 X! X
2

rgfsum:=

+

(-1 (P-1) (*-1) (¥-1) (¥*-1)° ! (¥—1)




13 9 7

X X X
+ -+ +
(X-1)(F¥-1) *F-1)(x-1) x-1)(K'-1)
. W1 ) N ) 239
(¥-1)(x*-1) (¥-1)®-1) (x*-1)K*-1)
, W1 ) N .\ N
X¥-1) -1 (¥¥-1)K-1) x-1
7 9 7
X X 2 X
rno7/gfsum:= + +
x-1) (¥-1)° x-1)(x-1)° x-1(K-1)(x-1)
) 239 , 1 . N
(¥-1)(¥-1) (¥*=1)  (¥-1) x¥*-1)°" (¥-1)°(*-1)
. 3 ) N ) N
(X-1)(¥-1) **-1)(-1) x-1)(K-1)
, W1 N 23
(X-1)(X¥*=1) (¥-1)x¥-1) (X¥-1)(K*=-1)
) 1 N
(X¥-1) -1 (¥-1)K-1)
7
X
r7gf:= -
X =1
;To compute Rgf, we need rgf:
> Rgfsum =72*r gf sum
Rgf : =si npl i fy(Rgf sum:
Rno7gf sum =72*rno7gf sum
Rno7gf: =si npli fy(Rno7gfsum:
R7gf . =72*r 79f ;
72 X 72 X 144 X’
Rgfsum := +
(x—l)(x2—1)3 (x—l)(x4—1)2 (x—1) (¥ -1) (x**-1)
N 144 X° N 72 X! N 72 X
(X¥-1)(¥-1) (¥-1) (¥-1)(x-1)° *¥-1)"(-1)
n 72 X!3 n 72 X n 72 X
(X-1)(¥-1) *K-1)(-1) x-1)K-1)
N 72 x! N 72 X N 144 X°
(¥-1)(x*=-1) (¥=-1)K®-1) (X*-1)K*=1)
72 x' 72 X 72X
+— +— + =

X-1) -1 (¥-1)K-1) x-1




7 9 7
72 X n 72X n 144 x

Rno@fsum::(x—1)(x2—1)3 (x—1) (¥*=1)° (x=1)(¥-1) (x*-1)
9 11 7
Ry ) (x3—17)22<x4—1)2 " (x2—17)22>zx3—1)
! (x5—§i8—1> ! (x4—17>2?15—1) ! (x—17>2<§<76—1)
" <xs_i?’21§6_1> " (x2—17>2?:<5—1> " (x3—114§4<fﬁ—1>
! (fjis_l) " <x3—17>2?:<4—1)
7
Rral=- x772—x 1

| Hence Sgf, the g.f. of the number of semimagic squares, equals
> Sgf sum =Rt oSf act or * Rgf sum
Sof . =si npl i fy(Sgfsum:
Sno7gf sum =Rt 0Sf act or * Rno7gf sum
Sno7gf:=sinplify(Sno7gfsun:
S7gf . =72*s7¢f;

7 9
Sgfsum:= 1 3 [x?’[ 72 X2 s + 72X4 5
1 =X (x—1) (X —1) (x—1) (x*—1)
N 144 X N 144 X
(x—1) (¥-1) (x¥*-1)  (¥-1) (¥ -1) (x¥*-1)
n 72 x!1 n 72 X n 72 x13
) (1) (-1 (R -1) (-1 (P -1)
(¥ —-1) (x*—1) (x¥-1)"(x¥-1) X X
n 72x9 " 72 X n 72 x!1
(x*=1) (¥ -1) (x—1) (x*=1) (¥ -1) (X*=1)
N 72X N 144 x° N 72 x11
(¥-1)(x-1) (¥-1)K=-1) (X*-1)K-1)
7 7
+— 72x4 n 772x
(¥=1) (x*—-1) x'—1
7 9
Sno7gfsum:= 1 3 [XS( 72X 7 + 72X 5
1—x (x—1) (¥-1)"  (x—-1)(x*-1)
N 144 X N 144 X

(x—1) (¥-1) (¥*-1)  (¥-1)(¥—-1) (x*-1)




N 72 X1 72X 72 x13
(¥-1) (¥*-1)° (¥-1)°(xF-1) (xX-1)K-1)
n 72X 72X 72 x!1
(xX-1)(x-1) x-1HK-1) xX-1)(x"-1)
72X 144 72 x1
+ X X - X

(-0

X0+ XN XX+ x 1) (X2

X+ —x+1))

The g.f. of the total number of symmetry types, |_ml ("sgf"):
> sgf sum =Rt oSf act or *r gf sum

sgf : =sinmplify(sgfsum:

sno7gf sum =Rt 0Sf act or *r no7gf sum

sno7gf: =sinplify(sno7gfsun:

s7gf: =Rt oSfactor*r7gf;

(72 X0 (2P0 + X124 x84 X O X XM X1 X2

xR =8 X0

7 9
o= [X3 ( (x—l));xz—l)3 ' (><—1)>Z><4—1)2
MTESY (XZZ—XZ) ¥-1) " (¥-1) (nggl) (¥—1)

11 7 13
+(x-4;cé )'+c@—1ﬁ(£—1)+(xiaj(f—d)
T —1)9(xS T (x—l)x(7x6—1) " (x5—1;<1(1x6—1)

7 9 11
RO T @) T D )
T —1)X7(x4—1) ’ X7Xj1]]

7 9
snozgfsum:= 1—1x3 (x?’ [ x 1)}(:(2_1)3 + (x—l)?x Y
n 2 X gxg



X X
" (B-1) (¥*-1)° ! (¥-1)"(x*—-1) TS (1)
X9 X7 11
TRIDE-D) k- (-1 (-1 (-1
N X7 2X9 11

Generate the series expansions of the g.f.'s.

Expressing the rational function with standard denominator gives an orders-of-
| magnitude speedup in the series expansion.
enddegree: The number of terms of the sequences to show.
> enddegree: =20;
enddegree:= 20

Standard denominator (1-x"p)*{d+1}.
> pdenom =(1- x"p):
st andenom =pdenom*(d+1) ;
pno7denom =( 1- X"pno7):
st anno7denom =pno7denont(d+1);
p7denom =( 1- x"p7):
stan7denom =p7denont(d7+1);

standenom:= (1 — x840)5

5
stanno7denom:= (1 — x'%°)

stan7denom:= (1 — x21)2

G.f. as rational function with standard denominator.
> Sgf st andnum =si npl i fy(nunmer (Sgf)*sinplify(standenom denon( Sgf))
) :
| Sgf: =Sgf st andnun st andenom
> Sno7gf standnum =si npl i fy(numer (Sno7gf) *sinplify
(stanno7denom denom( Sno7gf))):
Sno7gf: =Sno7gf st andnunt st anno7denom

Sno7gf:= ﬁ (72X (17X +22 X7 +37 X104+ 38 x> + 50 x'4 + 43 x'3
— X

+45x2 438X +30x %+ 21X + 1288 +6 X — X =X+ X +x+1) (1 —x



B xS Xl (12320 21 (26 24 28 31 32 (4l 40

71

P12 91 (B4 72 64 (66 108 48 (71 106 92 | (60 111

86

4 x104 (101 (100 L (88 (86 (81 80 68 61 52 51 (A6 A4d)

(T+X+ X+ 288+ 0+ + x0+ x2 0+ X0 4 8 20 22 X2 4 228
+X32+x30+x34+x36+x40+x38+X112+x98+x84+x70+x56+x42+X72+x64
+X90+X96+X66+X54+X50+X102+X108+X48+X106+X114+X92+X60+X118
+X116+X110+X104+X100+X94+X88+X86+X82+X80+X78+X76+X74+X68
O (T8 + X8+ X0+ X X P
X B 0 80 X X0 B X X X0 0+ X0 X0

+x54+x99+X102+X108+X48+X114+x60+x117+xlll+X93+X87+X81+x78

2 6

2
X AP) T (1= =0 X XX X

98 + \B4 + X2 + 36 + 4 0 + x102 + 5108 + 348 _ 5106 + ¥00 _ 82 + X8
. X74 _ x58) )

_> S7gf st andnum =si npl i fy(nunmer (S7gf) *si npl i fy(stan7denom denom

(S79f)));
S7gf . =S7gf st andnuni st an7denom

S7gfstandnum:= 72 O (X0 X+ X8 X X0 X X X X2 XM

2 11 9

XXX X0 R+ X X x 1) (X=X X B 4N

X+ —x+1)

G.f. as rational function with standard denominator.
> Rgfstandnum =si nplify(numer (Rgf)*standenonm denonm( Rgf)):
| Rgf:=Rgfstandnun st andenom
G.f. as rational function with standard denominator.
> sgf standnum =si npl i fy(nunmer (sgf)*sinplify(standenoni denon(sgf))
):

| sgf:=sgfstandnunm st andenom

> sno7gf standnum =si nplify(numer (sno7gf) *sinplify
(stanno7denom denom(sno7gf))):
sno7gf: =sno7gf st andnunif st anno7denom

L (10(17x18 422743710438 x5+ 50 x4 + 43 X3

sno7gfi= ———=
(1- XIZO) 5

+45x2 438X +30x 0121 + 128 46X =X =X+ X +x+1) (1 —x

6 21

T D I T YC N EpYC L v




71 111

L1291 (B4 72 (64 (66 108 48 71 106 (92 .60

1 x104 101 4 (100 | B8 (86 81 . .80 68 61 \52 51 A6 Ady
T+ + 3+ 8+ 0+ X0 X2 X0 X0 X8 20 X2 1 2 1 X8
+X32+X30+X34+X36+X40+X38+X112+X98+X84+X70+X56+X42+X72+X64
+X90+x96+X66+X54+X50+X102+X108+x48+xl()6+x114+X92+X60+X118
+X116+X110+X104+X100+X94+X88+X86+X82+X80+X78+X76+X74+X68
X2 2 X ) (1T + X0+ + X X2 X P 4 ¥
XX X0 X0 P P L B X X X0 0+ X004 OO

+X54+X99—|-X102—|—X108—+—X48—|—X114+X60+X117+X111+X93+X87+X81—|—X78

2 6

XX X ) (1= X0 =X N2 W0 2 L 30 B
398 (B4 (72 (96 (54 50, (102 4 (108 48 106 4 60 (82 , .78
—x74—X58))

=> s7gf standnum =si npli fy(numer (s7gf)*sinplify(stan7denon’ denom

(s79f))):
s7gf: =s7gf standnum st an7denom

s7gf:= —( 1 21)2 OG0 4 x4 X184 X X0 8 e X X
1—x

X0+ X R X X x+ ) (=X =B A

(x

X+ —x+1))

G.f. as rational function with standard denominator.
> rgfstandnum =si nplify(numer(rgf)*standenon denon(rgf)):
| rgf:=rgfstandnunm st andenom
Expand the series to find the first few values of the number of squares.
> Sseries:=series(Sgf, x=0, enddegree+l);
Sseries:= 72 X*° +144 x'° + 288 x17 + 576 x'® + 864 x'? + 1440 ¥*° + 0(¥*1)

_Expand the series to find the first few values of the number of reduced squares.
> Rseries: =series(Rgf, x=0, enddegree+l);
Rseries:= 72 x'* + 144 x"% + 288 x'* + 504 x'°> + 720 x'° + 1152 x'" + 1512 x'®

+2160 x'2 + 2448 ¥*° + 0(¥*1)

_Expand the series to find the first few values of the number of symmetry types.
> sseries: =series(sgf, x=0, enddegr ee+1);
sseries:= X +2 X104+ 4 x7 + 8 x18 +12 x4+ 20 X% + 0(X*)

_Expand the series to find the first few values of the number of reduced symmetry
types.




> rseries:=series(rgf,x=0, enddegree+l);
rseries:=x2+2xP +4xH+7xP + 10X+ 16 X1+ 21 X + 30 %19 + 34 X°°

+0(¥)

Find the constituents

| First, the true Oth constitutent.

> Szer ot h: =expand(

sum( coeff (Sgfstandnum x, p*j) *bi nom al (d+t/p-j,d) ,j=0..d+1) );
print(subs(t=0, Szeroth)):

13896 243 9 1

Szeroth:= - t F—2 04+

zZero 35 + 4 5 + 3

1296

* +1296

;Second, the truncated constituents, with no H term (denominator power 7).

Calculate the zeroth constituent of the truncated semimagic counting function.
Find its constant term.
> Sno7zer ot h: =expand(
sunm( coef f (Sno7gf st andnum x, pno7*j ) *bi nom al (d+t/pno7-j,d),j=0..
d+1) );
print(subs(t=0, Sno7zeroth)):

Sno7zeroth:= - 1968 243 o 9 53,1 4, 155y
4 " T
1224

Extract the constituents of the truncated total semimagic counting function.
> Sno7constituent[0]:=Sno7zer ot h:
for r from1l to pno7 do
Sno7constituent[r]: =expand(sum coeff(Sno7gfstandnum x, pno7*
j +r)*binom al (d+(t-r)/pno7-j,d), j=0..d)):
# print(r):
# print( Sno7constituent[r] ):
print( factor(Sno7constituent[r]) ):

od;
) 1158 109 9 1 4 7259
7constituent, 1= - t P2+ =¢ 122
Sno7constituent, - + > > + 3 + 40
4% (t—1) (58 — 175 + 2005 t — 7259)
. 1383 227 9 1 4 1801
Sno7constituent, := - t -2 P4+ =y 22
no/constituent, = + 4 5 + 3 + =
1

20 (=2 (5 £ =170 +1930 t — 7204)

10



1653 , 117 2 9 3, 1 4 23067

7\ [ = -
Sno constituent, 5 > > 3 40

4% (t=3) (58 =165 £ + 1845 t— 7689)

) 1428 227 9 1 4 2452
Sno7constituent, ;= - r P—2 P+ =y 222
no s consti uen4 5 + 4 5 + 3 + 5
4% (t—4) (58 =160 F + 1630 t — 4904)

] 1158 109 9 1 4 2239

7constituent. 1= - t P2+ =fyee2d
Sno constituents S + > > + 3 + 3

% (t—5) (58 —155 £ + 1405 t — 2239)

) 1923 243 9 1 4 4653
Sno7constituent. :-= - t F—2 P =y 2222
nos/consti uen6 5 + 4 5 + 3 + S

4% (t—6) (58 —150 £ +1530 t— 6204)

. 1113 109 2 9 3, 1 4, 5243
Sno7constituent, := s t+ > t > £+ 3 t+ 40
4% (t—7) (56 —145F +1165 t— 749)

. 1428 227 9 1 4 2224

7constituent, 1= - t P—2 P+ =y ez
Sno constituentg S + 4 > + 3 + -
% (t—8) (568 —140 £ +1150 t— 2224)
. 1698 117 9 1 4 31131
7 = - - = il
Sno constituent, 5 t+ > t2 > 13+ 3 U+ 40

4% (t—9) (58 —1352 +1125 t— 3459)

Sno7constituent,,:= 413 — 1383 t+ 22729 B+L ¢
5 4 2 8
1383 . 227 > 93 1 4

413 St = : £+ o

. 1113 ., 109 2 9 3,1 4 539
Sno?constltuentll.— - t+ > 12 > t3+ 3 U+ 40

L o211) (58 =125 2 +805 t — 49)

40

11



1968 ,, 243 » 9 5. 1 4. 5796

Sno7constituent,, := - = 4 2 8 5

4Lo (t=12) (5 =120 +990 t— 3864)

Sno7constituent, ;.= - 11558 t+ 129 ¢ —% £ +% t*+ %37
1158 . 109 » 9 3, 1 4 7547
oSt r : £+ s U+ 00
Sno7constituent, ,:= - 13583 t+ 227 ¢ —% & +% 4+ %
4o (1=14) (52 =110 +730 1 —844)
Sno7constituent, s := - 16553 t+ 1;7 t —% & +% t*+ %
1653 , 117 » 9 3,1 4, 5823
oS 3 : e+ g g
Sno7constituent, ;.= - 14528 t+ 2i7 ¢ —% £ +% t*+ 24—588
1428 227 9 1 4 2488
- — P+ S+
=t r : £+ s [+
Sno7constituent,,:= - 11558 t+ 1(2)9 £ —% £ +% &+ %83
1158 , 109 » 9 3, 1 4, 8603
oSt 3 : £+ s U0
Sno7constituent, g:= - 19523 t+ 233 t —% & +% t*+ @
1923 243 9 1 4 4689
- — =P+ O+
=t 3 : e+ g L+
Sno7constituent, y:= - 11513 t+ 129 ¢ —% £ +% t*+ %(5)1
1113 ,109 2 9 3, 1 4 2651
St ¢ : £+ s =
Sno7/constituent,:= 524 — 14528 t+ 242}7 t —% r —i—% ¢

1428 ., 227 » 9 3 1 4
524 - t+4t2 213+8t

12



Sno7constituent,, := - 1698 t+ 117 # —% £+ 1 £+ 31419

5 2 8 40
1698 . 117 » 9 3, 1 4, 31419
" ¢ 213+8t+—40
Sno7constituent,, := - 13583 t+ 2i7 ¢ —% £ +% t*+ L;H
1383 227 9 1 4, 1741
- — =P+t
st ¢ : £+ g (=2
Sno7constituent, := - 11513 t+ 1(2)9 r —% £ +% &+ %07
1113 ., 109 2 9 3, 1 4 827
5 o 2 ¢ 2 £ 8 e 40
Sno7constituent, , := - 19568 t+ 233 t —% & +% t*+ &532
1968 243 9 1 4, 5832
- — =P+t
=S ¢ : £+ g (o
Sno7constituent,s := - 11558 t+ 129 ¢ —% £ +% t*+ 21—843
1158 . 109 > 9 3 1 4, 2143
oSt 3 : e+ g U+
Snozconstituent,;:= - 13583 t+ 227 ¢ —% 13+% 4+ LSB
1383, 227 > 9 3 1 4 1513
=t 3 : e+ o U=
Sno7constituent,- .= - 16553 t+ 1§7 £ —% £ +% t + 2645023
1653 ., 117 o 9 3, 1 4, 26523
ot 3 213+8t+—40
Sno7constituent,g:= - 14528 t+ 2i7 ¢ —% £ +% t*+ %
1428 227 9 1 4, 2164
- — =P+t
oot t : £+ g (=
SnoZconstituent,y := - 11558 t+ 1(2)9 £+ 8231 —% & +% i
1158 ., 109 8891 9 3.1 4
5 Hzt2+ 40 2t3+8t

13



4

1923 , 243 p 9.5 1,

Sno7constituenty,:= 1017 — S 1 > 3
1017 — 1923 ¢4 223 tz—% t3+% &
Sno7constituent;, := - 11513 t+ 129 £+ 22(3)9 —% £ +% i
(1113 0,109 2, 2939 9 3.1 4
St £+ 0 £+ o
Snozconstituent,, := - 14528 t+ 227 a —% £ +% &4 i556
1428 . 227 2 9 3 1 4 2656
ot r : £+ o U+
Sno/constituent;; .= - 16598 t+ 1§7 # —% £ +% £+ %})27
1698 ., 117 » 9 3, 1 4 28827
= £ : £+ s O+
Sno7constituenty, := - 13583 t+ 17577 + 227 £ —% t +% i
1383 . 1777 227 > 9 3.1 4
e r : £+ o
SnoZ7constituent,- := - 11513 t+ 729 + 1(2)9 £ —% & +% i
C1113,,799 109 2 9 3, 1 4
St r : £+ o !
Sno7constituentyg:= - 19568 t+ 233 t —% & +% t*+ LSOB
1968 243 9 1 4, 5508
- t F-Z P+ 4222
5 " 4 2 - 8 * 5
Sno/constituent;, .= - 11558 t+ 189 £ —% £ +% &+ %0(?3
1158 109 » 9 1 4, 11003
oot t : £+ iR
Sno7constituentyg:= - 13583 t+ 11589 + 227 ¢ —% & +% ¢
1383 ., 1189 227 » 9 3,1 4
5 o 5 - 4 ¢ 2 £+ 8 :
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1653 , 117 » 26811 9 3. 1 4

Sno7constituent;q .= - S t > 40 > + 3 t
1653 117 26811 9 1 4
5 o 2 £ 40 2 e 8 :
Sno7constituent,,:= 584 — 14528 t+ 242}7 ¢ —% £ +% ¢
1428 227 9 1 4
4— t C—2 0+t
> 5 " 4 2 " 8
Sno7constituent,, := - 11558 t+ 6i39 + 1(2)9 ¢ —% & +% ¢
1158 6299 , 109 » 9 1 4
L 3 : £+ o
Sno7constituent,, := - 19523 t+ 233 t —% £ +% t+ LSH
1923 243 9 1 4 5121
- t F—Z P+t
5 " 4 2 " 8 - 5
Sno7/constituent,, := - 11513 t+ 1(2)9 £+ % —% t +% i
1113 109 347 9 1 4
St e+ 0 o £+ o
Snozconstituent, , ;= - 14528 t+ 227 a —% £ +% &4 LSSZ
1428 227 2 9 1 4 2332
5 o 4 5 2 e 8 e 5
Sno7constituent,s := - 16598 t+ 1;7 t —% & +% t*+ %
1698 117 9 1 4, 6975
= t : £+ o+
Sno7constituent,:= - 13583 t+ 14553 + 227 £ —% £ +% i
1383 1453 | 227 » 9 1 4
) o 5 " 4 ¢ 2 £ 8 :
Sno7constituent,, := - 11513 t+ 1(2)9 ¢ —% £ +% ! %
1113 109 » 9 1 4 4283
St 3 : e+ s U700
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1968

2431‘2 913 1 4, 5544
— SO+ -4+
4 2 8 S)

913+ +5544

g "5
109 2 93,14, 8411

Snozconstituentg:= - -
1968 243
- t+ —
5 4
Sno7constituent,y:= - 11558 t+
1158 109
- t+ -
5 2

Sno7constituents:= 389 —

1383 4 227 t2—213+l

2 2 8t+40

9l3+ +8411

8 40

4

t

5 4 2 8
389 — 13583 t+ 227 tz—% t3+% §
SnoZconstituents := - 16553 t+ 2442019 + 1;7 £ —% 13 +% i
1653 24219 | 117 9 1 4
- 2= 2P+
T ¢ ) e+ o
Sno7constituents, := - 14528 t+ 2i7 £+ 25596 —% t +% i
1428 227 2596 9 1 4
- 2D S P ¢
s PR TETS tty
Sno7constituent., := - 11558 t+ 1(2)9 £ —% £ +% &+ %37
1158 109 9 6587
oSt - £+ L AT
Sno7constituents, := - 19523 t+ 233 a _% £ +% &4 47_597
1923 243 9 4797
- t F—=0
5 s ryg (25T
Sno7constituentss := - 11513 t+ 129 ¢ —% £ +% t*+ L879
1113, 109 9 3 1279
St - + 1 5 4 22 ;
Sno7constituents,:= - 14528 t+ 227 ¢ _% 8 + @ _,_% A
1428 227 2368
- ¢
ot - t3+ 8

16



1698 , 117 » 9 3. 1 4 32283

Sno7constituents, .= - = t+ > — 5 g £+ 20
1698 . 117 » 9 3 1 4 32283
" £ 213+8t+—40

Sno7constituentsg:= - 13583 t+ 2i7 ¢ —% £+ % t*+ L589
1383 227 9 1489
: t r—=

SRR + 1 2 4+ =22 -
Sno7constituentsy:= - 11513 t+ 1231 + 1(2)9 ¢ —% & +% ¢
(1113 ., 1691 , 109 2 9 3 1 4
STt Ty TRttt
Sno7constituentg,:= 1188 — 19568 t+ 223 - % £+ % t*
g 1968 243 95,1

Sno7constituenty, := - 11558 t+ 129 - 9 £+ 8239 tg £
1158 109 9 8699 | 1

oSt F—2 P+ 222 0 ta &

Sno7zconstituents, := - 13583 t+ 227 a —% £+ % &4 LSZI
1383 227 9 1621

=+ e-2pyl o 2 -

Sno/constituentgs = - 16553 t+ 1§7 - —% £ +% t+ 2445007
1653 117 24507

1655 U7 9,

5 - 2 40
Sno7constituenty, = - 14528 t+ 2i7 t _% £+ % 4 %
1428 227 9 2632

: t r—=
s + 4 + 3 {4 228 -
Sno7constituentys := - 11558 t+ 1(2)9 £+ 19851 —% & +% ¢

t4

1158 ., 109 1951 9 1
5 T e+ 8 2§+8
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1923 +243 t2+4833_gt3 1 4

Sno7constituentgg = - s t 1 5 > + 3 t
1923 243 4833 9 gyl p
- - = —t
A S R
Sno7constituent, := - 11513 t+ 129 t —% £ +% &+ %83
1113 109 » 9 1 4, 3803
St t : £+ s U0
Sno7constituentgg:= - 14528 t+ 227 a —% £ +% &4 %
1428 227 2 9 1 4 2044
ot r : £+ o [+ s
Sno7constituentgy .= - 16598 t+ 1§7 £+ 3245071 —% & +% *
1698 117 32571 9 1 4
- - —t
5 o 2 e 40 2 O+ 8

Sno7constituent,,:= 377 — 13583 t+ 24217 - % £+ % it

377 1383, 227 IZ—%P-I—%I“I

5 4
Sno7constituent,, := - 11513 t+ 1(2)9 {2 _% e +% A 1239
1113 109 » 9 1 4, 1979
R e R T
Sno7constituent,, := - 19568 t+ 233 t —% & +% t*+ —59576
1968 , 243 2 9 3. 1 4, 5976
h - —U+——

5 H T E P O
SnoZconstituent, := - 11558 t+ 129 # _% £ +% AL 641187
1158 109 » 9 1 4, 6107

oSt t : £+ AT
Sno7constituent, ;= - 13583 t+ 227 £+ 16557 —% & +% ¢

1383 , 227 1657 9 3,1 4
=t t2+—5 213+8t

18



1653 117 2_ 13 5535

Sno7constituent,s := - 5 t+ > 8 &
1653 117 9 5535 | 1 4
- - —t
oS t : £+ g
Sno7constituent,;:= - 14528 t+ 2i7 ¢ —% £+ % t*+ LSOS
1428 227 9 2308
- t r—=
s Ty rgtr s
Sno7constituent,, := - 11558 t+ 1(2)9 £ —% t +% a 1040043
1158 109 9 1 4 10043
oot £—2F+ s U+ =00
Sno7constituent,g:= - 19523 t+ 233 t —% £+ % t*+ %
1923 243 9 4509
- t r—=
s Ty rglr R
Sno7constituent,q:= - 11513 t+ 129 ¢ —% £+ % t*+ %
1113 109 9 4091
St e-2p4t o 4+ 2 20
Sno7constituentg,:= 560 — 1428 t+ 227 - 9 £+ 1 t

5 4 2 8

1428 . 227 2 9 3. 14

20075 4 2 8
Sno7constituentg, := - 16598 t+ 1§7 r —% £ +% £+ 2949079
_L598 - % 2_ 13 2949079
Sno7constituenty, := - 13583 t+ 2i7 £+ 19521 —% r +% &
- 13583 t+ 2i7 F+L521 %FJF% £
Sno7constituentg, := - 11513 t+ 1(2)9 t —% t +% £ — Ei}—l()g
_11513 f+ 1(2)9 tz_%ter%tzl_%

19



1968 5652 n 243 tz_gtg 1 4

Sno7constituentg, := - s t+ 5 4 > + 3 t
1968 5652 | 243 9 1 4
- t F-Z 6+t
) " 5 " 4 2 " 8
Sno7constituentys := - 11558 t+ 129 ¢ —% £ +% t*+ 24—831
1158 109 » 9 1 4 2431
oSt t : £+ g U+
Sno7constituentg;:= - 13583 t+ 227 a —% £ +% &4 L533
1383 227 2 9 1 4, 1333
=t r : £+ o U=
Sno7constituentg, .= - 16553 t+ 1§7 £+ 2749063 —% & +% it
1653 117 27963 9 1 4
- - —t
5 o 2 e 40 2 O+ 8
Sno7constituentgg := - 14528 t+ 2i7 £+ 23544 —% t +% i
1428 227 2344 9 1 4
- - —t
=t e+ = £+ o
Sno7constituentgy := - 11558 t+ 1(2)9 ¢ —% £ +% &+ %81
1158 109 » 9 1 4 7451
oSt r : £+ s U+ 0
Sno7constituenty,:= 1053 — 19523 t+ 223 r —% £ +% t*
10531923 243 ¢ 9 a0 1g
Sno7constituenty, := - 11513 t+ 129 £+ 1289 —% £ +% i
1113 109 1499 9 1 4
- - —t
5 o 2 & 40 2 £+ 8
Sno7zconstituenty, := - 14528 t+ 227 a —% £ +% &4 &576
1428 227 2 9 1 4, 2476
ot r : £+ o U+

20



1698

4

117 2, 30267 9 5., 1

Sno/constituenty; := - = t+ > 0 o o t
1698 117 30267 9 1 4
5 — 1
SR BT C+3
Sno7constituenty, := - 13583 t+ 2i7 — 13-1— 15597 8 ¢t
1383 227 £ 9 B 1597 | 1 4
- - = — ¢
RS + +3
Snozconstituenty := - 11513 t+ 1(2)9 ¢ —% £+ % 4+ %
1113 109 9 1087
St - £+ s+ —gn
Sno7constituentyq = - 19568 t+ 233 t —% £+ % t*+ &588
1968 243 9 5688
- t F—=0
s Ty g 4208
SnoZ7constituenty := - 11558 t+ 1;)9 t _% £+ % 4 92_33
1158 109 9 9563
oSt — 94—8 + 0
Sno7constituentyg:= - 13583 t+ 227 ¢ —% £+ % 4+ L569
1383 227 9 1369
S e £+1 g L=
Sno7constituentyq := - 16553 t+ 1§7 £ —% £ +% t + 2543071
1653 17 25371
- t+2 - P -
Sno7constituent,, := 548 — 14528 t+ 2i7 t —% £+ % i
3ag— 128 22T 2D py Lo
SnoZconstituent,y, = - 11558 t+ 7289 + 129 £ —% 13 +% i
1158, 7739

t
5 +4O

1192 9 p, La

2 2 8

21



Sno7constituent,y, := - 19523 t+ 233 £ —% & +% &+ i;}l
1923 243 9 1 4, 4941
- t R A e
5 " 4 2 " 8 - 5
Sno7constituent, ;1= - 11513 t+ 129 £+ %37 —% 13 +é i
1113 109 1787 9 1 4
- t P+ =20 - =P — ¢
s P Ty *
Snozconstituent,,, := - 14528 t+ 237 a —% £ +% 4 L;Z
1428 227 9 2512
=t e-2pyd o 2225 -
Sno7constituent, s := - 16598 t+ 66887 + 1;7 £ —% & +% it
1698 6687 | 117 9 1 4
S & : £+ o
Sno7constituent, g, := - 13583 t+ 23}7 - t3 16533
1383 227 9 1 4, 1633
- t F-Z P+ 4=
5 " 4 2 " 8 * 5
Sno7constituent, ,, := - 11513 t+ 1(2)9 £ —% & +% i+ %
~ 1113 109 » 9 1 4 2843
St r : £+ s U +50
Sno7constituent, g := - 19568 t+ 233 - t3 + 53564 3 ¢t
1968 243 5364
- t r— 13 &

5 " 4 5 8
Sno7constituent, g := - 11558 t+ 129 - 9 £+ Eli + %(5)1
1158 109 9 9851
oSt g-dppl o 4 =22 m
Sno7constituent;;,:= 353 — 13583 t+ 227 r —% v +% ¢

353 _ 1383 - 227 IZ—QIB—I— 1

5 4 2 8



Sno7constituent, |, = - 16553 t+ 1;7 t —% £ +% t+ 254—6059
1653 117 » 9 3 1 4, 25659
Sl e 2 213+8t+—40
Sno7constituent, |, := - 14528 t+ 242}7 £+ % —% 13 +é i
1428 227 2776 9 1 4
: £ 2Py
oot £+ = : £+ o
SnoZconstituent, 5 := - 11558 t+ 1(2)9 £+ %37 —% 13 +% i
1158 ,, 109 2, 5147 9 3 1 4
5 o 2 e 40 2 . 8 :
Sno7constituent, |, := - 19523 t+ 233 t —% £ +% &+ isﬁ
1923 243 9 1 4 4977
: L A
S t : £+ g (=
Sno7constituent, s = - 11513 t+ 1(2)9 £ —% t +% *+ %
1113 ,,109 2 9 3,1 4 991
St ¢ : £+ g Uy
SnoZconstituent, ;= - 14528 t+ 237 £+ % —% t +% i
1428 , 227 2, 2188 9 3 1 4
5 vy e+ 5 2 £+ g '
Sno7constituent,, := - 16598 t+ 1;7 £+ 3347023 —% & +% it
1698 117 33723 9 1 4
s L
5 e 2 . 40 2 . 8
Sno7constituent, g := - 13583 t+ 24217 # —% £ +% £+ LSO9
1383 227 9 1 4, 1309
: L i
=t r : £+ g [+
Sno7constituent, | = - 11513 t+ 1(2)9 £ —% & +% &+ %(5;1

1113,

5

109 » 9 1 4, 3131
> a 2t3+8t+—40
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Sn07constituent120 = - 1968 t+ 243 t2 — 9 13 + 1 t4 + 1224
5 4 2 8
1968 243 9 1 4
- t P—ZF5+= 41224
5 * 4 2 * 8 *

Extract the coefficients of the constituents.%?
> for r from1l to pno7 do
for coeffdeg fromO to d do
Sno7c| coeffdeg, r]:=coeff(Sno7constituent[r],t, coeffdeg):
#print( r, Sno7c[coeffdeg,r] ):
od:

od:
?

Print and analyze the constituent coefficients for periods. First the higher
coefficients, which ought to be constant. Print the first coefficient, then any that
don't repeat the preceding value.
> for coeffdeg from3 to d do

print("degree", coeffdeg, "coeff", Sno7c|[coeffdeg, 1]):
print(1, Sno7c[ coeffdeg, 1]);
for r from2 to pno7 do
stepdi fference: =Sno7c[ coef fdeg, r] - Sno7c[ coef fdeg, r-1]:
i f( stepdifference<>0 ) then
print(r, Sno7c[coeffdeg,r], stepdifference):
fi:
od:
print("Conpared all coefficients of degree", coeffdeg);
od:

"degree", 3, "coeff", —%

9
1. -2
T2

"Compared all coefficients of degree", 3

"degree", 4, "coeff", %

1
1, =
8
"Compared all coefficients of degree", 4

Next, the constant terms, whose period is expected to be pno7. Print all constant
terms up to the presumed period "stepsize". Print the difference (at step "stepsize")
if they are not repeating.
Note that the even terms repeat at step 30 (a period of 15, half the expected period).
> stepsize: =30;
for r from1l to stepsize do
print(r, Sno7c[O0,r]);

24



od:
for r fromstepsize+l to pno7 do
st epdi fference: =Sno7c[ 0, r]-Sno7c[ O, r-stepsize]:
if( stepdifference<>0 ) then print(r, Sno7c[O,r],
stepdi fference): fi:

print(r,Sno7c[0,r], stepdifference);
od:

print("Constant terns conpleted.");
stepsize := 30

7259
40

1801
5

23067
40

2452
5

2239

L,

2,

3,

4653
5

5243
40

2224

5796

7547
40

14,1477

15’5823



2488
5

8603
40

4689
5

2651
40

20, 524

31419
40

1741
5

827
2 _="
3 40

5832
5

2143
© 8

1513
5

26523
40

2164
5

8891
40

30, 1017

2939
31, ——, -108
40

2939
31, ——, -108
40

32,2%g§,171

16,

17,

18,

19,

21,

22,

24,

25

26,

27,
28,

29,

32, is%’ 171



28827

33, 144
40

33 28827 .

34 1777 435
5

34, 1777 435
5

35’ @7 _180
8

35 799 180
8

36, 2208 1,
5

36, 2208 17
5

11003

37, 144

40
11003
7 144
37 740

38,l%§3,—207

38, 1189 57
5
26811
30, 108
40
26811
30, 108
40
40, 584, 171
40, 584, 171
6299
41, 9299 144
40
6299
41, 6299 14y
) 40 )
5121

42, ——, -135
5

27



42,5%51,-135

347

43, 327 180
40
347
43, 337 180
40
44, 2332 15y
5
44, 2332 19y
5
45, 9975 144
8
45, 9975 144
8
46, 1433 507
5
46, 1453 507
5
4283
47, 2283 103
40
4283
47, 2283 103
40
48, 2244 14
5
48, 2244 14
5
49, 8411 14y
40
8411
49, 8411 14y
40
50, 389, -135
50, 389, -135
24219
51, 24219 ¢
40
S 24219 o0

40



2596

52, 171
5
52, 2296 -y
5
6587
53, 0987 44
40
6587
53, 6987 144
40
54, 2797 547
5
54, 2797 507
5
55, 1279 108
8
55, 1279 103
8
56, 2368 171
5
56, 2368 171
5
32283
57, 144
40
32283
57, 144
40
58, 1489 35
5
58, 1489 35
5
1691
59, 1691 g9
40
1691
59, 1691 g9
40
60, 1188, 171
60, 1188, 171
8699
61, 8699 144
40

29



61, 8699 144
40

62,l%§l,—207

62, 1621 547
5
24507
24507
63, 24207, 108
24507
1
63, 22207, 108
64, 2032 179
5
64, 2032 19
5
65, ABL 14y
8
65, 1921 144
8
66, 2833 133
5
66, 2833 135
5
3803
67, 3803 _1gq
40
3803
67, 3803 _1gq
40
68, 2044 -
5
68, 2044 -
5
32571
144
09 "0
32571
144
09 40
70, 377, -207
70, 377, -207

30



1979

71, 1979 103
40
1979
71, 1979 103
40
72 2976 -y
5
72, 2976 -y
5
6107
73, 8107 44
40
6107
73, 8107 ) 4y
40
74, 1657 35
5
1657

74, ———, -135
5

75,§%§§,—180

75, 2232 180
8
76, 2398 121
5
76, 2308 17
5
;7 10043
40
;7 10043 .
40
78, 3209 57
5
78, 4309 597
5
4091
79, 2091 4
o, £)0%, -108
4091
79, 2091 * 4 4g
40

80, 560, 171

31



80, 560, 171

29979
1 144
8L, =40
29979
1 144
8L, =40
g, 1921 435
5
g, 1921 435
5
613
g3, - 813 _1g9
40
613
g3, - 813 g9
40
ga 2652 4,
5
g4 2652 4,
5
g5, 2431 4,4
8
85,3%§l,144

86,l%?§,—207

g6, 1333 507
5
27963
7 1
87, 22309, -108
27963
7 27963
87, 20303, 108
gg, 2344 1,
5
gg, 2344 1,
5
7451
gg, L2451 14y
40
7451
gg, 7451 14y
40

32



90, 1053, -135

90, 1053, -135
1499
91, 1499 _ygq
40
1499
91, 1499 _1gq
40
92, 2476 4,4
5
g2, 2476 1,
5
30267
144
93, 20207,
30267
93, 144
40
1597

94, ———, -207
5

94,1%31,-207

95, 1987 103
8
95, 1987 103
8
96, 2688 17
5
96, 2688 17
5
g7, 263 144
40
97, 9563 44
40
98, 1369 35
5
98, 1369 35
5
25371
1
99, 22371, 150
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25371

99, 180
40
100, 548, 171
100, 548, 171
101, 2739 144
40
7739
101, 2739 44
40
102, 2941 547
5
102,é%§l,-207
1787
103, 1787 108
40
1787
103, 1787 108
40
104, 2212 179
5
104, 2212 15
5
105, 9687 144
8
105, 9687 144
8
106, 1633 135
5
106, 1633 135
5
2843
107, 2843 150
40
2843
107, 2843 150
40
108,5%?é,171

108,5%?é,171

34



9851

109, 2851 4,4
40
0851
109, 2851 4,y
40
110, 353, -207
110, 353, -207
25659
111, 22659 108
40
25659
1111 EYVNEEE] _108
40
112, 2776 171
5
112, 2776 17y
5
113, 2147 144
40
113, 2147 44
40
114, 3977 35
5
114, 2977 135
5
115, 221 180
8
115 21 150
8
116, 2188 17
5
116, 2188 17
5
33723
117, 144
40
33723
117, 144
40
1309

118, ——, -207
5

35



118, L509, 207

3131

119, ——, -108
40
3131

119, ——, -108
40

120, 1224, 171
120, 1224, 171

"Constant terms completed.”

Now, the linear terms. First print all linear coefficients up to the presumed period
"stepsize".. Then analyze for period and print the difference (at step "stepsize") if
they are not repeating.
> stepsize: =6;

for r froml to stepsize do
print(r, Sno7c[1,r]);
od:
for r fromstepsize+l to pno7 do
stepdi fference: =Sno7c[ 1, r]-Sno7c[ 1, r-stepsize]:
i f( stepdifference<>0 ) then print(r,Sno7c[1,r],
stepdifference): fi:
od:
print("Sno7i near coefficients conpleted.");
Stepsize:=6

1158
5

1383
5

1653
5

1428

1, -
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9, - 2% -9
5
1o, - 1383 4

5
11, 13 g
5
1o 1968
5
13, 1158
5
14 1383 4
5
15, 1653 4
5
16, - 1428 ¢
5
17 1158
5
1923
18, - =252 9
5
1113
19, -—=2,9
5
20, - 1428 g
5
o1 1698
5
2y 1383 ¢
5
23, _Lm’g
5
24, _w’ -9
5
25 1158 g
5
2&_1§B’9
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27, -——,9
5
28, _%’ -9
5
29, _LSS’ -9
5
30, _%’9
)
1113
31, -—,9
5
3p, 1428 g
5
33 1698 g
5
34 -1383 ¢
)
1113
35, -——,9
)
36, _w’ -9
5
1158
37, -—, -9
5
3g 1383 ¢
5
30, - 1653 ¢
5
40, - 1428 g
5
41, - 1158 g
5
42, _%’9
)
43,1113
5
44’_1ﬁ$8’_9

38
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63, -—22,9
5
64 1428 g
5
65, - 1158 g
5
66, _%’9
5
1113
67, -——>,9
5
65, - 1428 g
5
6o, - 1698 ¢
5
70, - 1383 4
5
71, - 113
5
72, _w’ -9
5
73 - 1158 4
5
74 1383 ¢
5
75 1653 ¢
5
76, - 1428 g
5
77, - 1158 g4
5
78, _%’9
5
1113
79, -—=2,9
5
80, - 11?8’ I

40



41



99, T = 9
5
100, - 1428 g
5
101, - 1158 g
5
102, - 1923 g
5
103, - 113 g
5
104, - 1428 g
5
105, - 1098 g
5
106, - 1383 g
5
107, - 113 g
5
108, - 1208 4
5
109, - 1158 g
5
110, - 1383 9
5
111, - 1623 9
5
112, - 1428 g
5
113, - 128 g
5
114, - 1923 g
5
115, - 1113 g
5
116,—1%?§,—9

42



1698

117, - 1698 4
5

118, - 1383
5

119,-1%33,9

1968

120, -

"Sno7inear coefficients completed."

The quadratic terms. First print all quadratic coefficients up to the presumed period
"stepsize".. Then analyze for period and print the difference (at step "stepsize") if
they are not repeating.
> stepsize: =2;

for r from1l to stepsize do
print(r, Sno7c[2,r]);
od:
for r fromstepsize+l to pno7 do
stepdi fference: =Sno7c[ 2, r] - Sno7c[ 2, r- st epsi ze] :
if( stepdifference<>0 ) then print(r,Sno7c[2,r],
stepdifference): fi:
od:
print("Quadratic coefficients conpleted.");
Stepsize .= 2

1, 109

N
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243

12, , 4

14, ﬁ, -4
4

117

15, , 4

17, 109 4

243

18, , 4

227

20, , -4

21, 117 4

23, 199 4

243

24, , 4

26, ﬁ, -4

117

27, , 4

29 109 4

243

30, , 4

227

32, , —4

33 117 4

35, 109 4

36, 243 4

227

38, , -4
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117

39, , 4

41, w, -4
2

243

42, , 4

44, ﬁ, -4

117

45, , 4

47, 109 4

243
48, ——, 4
4

227

50, , —4

117

51, , 4

53, 109 4

243

54, , 4

56, 227 _4

117

57, , 4

59, 109 4

60, 243 4

227

62, , -4

63, 117 4

65, 199 4
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243

66, , 4
4
227
68, —, -4
4
117
69, —, 4
2
109
71, ——, -4
2
70 243 4
4
74, 227 _4
4
117
75, —, 4
2
77, @’ -4
2
243
78, ——, 4
4
227
80, —, -4
4
117
81, —,4
2
109
83, —, -4
2
243
84, ——, 4
4
227
86, ——, -4
4
117
87, —, 4
2
109
89, —, -4
2
243
90, ——, 4
4
227
92, —, -4
4
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117

93, 37,4
95,189,-4
96,3§§,4
98,2§Z,—4
99,152,4
101,129,—4
102,2§§,4
104,352,-4
105,1%1,4
107,l39,-4
108,2%§,4
110,232,—4
111, 117 4
>

113,189,-4
114,3§§,4
116,3§Z,-4
117,l%Z,4
119,129,—4
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243
120, —, 4
4

"Quadratic coefficients completed."

Calculate the zeroth constituent of the truncated semimagic symmetry-type
counting function. Find its constant term.
> sno7zer ot h: =expand(

sun{ coef f (sno7gf st andnum x, pno7*j ) *bi nom al (d+t/ pno7-j,d),j=0..

d+1) );
print (subs(t=0, sno7zer ot h))

82 1
_8L 4 2L —— 17
I t+ t2 13+576t+

17

snozzeroth:=

Extract the constituents of the truncated semimagic symmetry-type counting
function.
> sno7constituent[0]:=sno7zeroth:
for r from1l to pno7 do
sno7constituent[r]:=expand(sunm coeff(sno7gfstandnum x, pno7*
j +r)*bi nom al (d+(t-r)/pno7-j,d), j=0..d)):
# print(r):
# print( sno7constituent[r] ):
print( factor(sno7constituent[r]) ):
od;
193 109 2_ §_+ 1 4, 7259

sno7constituent, := - 60 t+ 144 16 576 2880

ﬁ (t—1) (56 —175¢ +2005 t—7259)
sno7constituent, := - 411(25(1) t+ gég £ " 1 3, # A %
ﬁ (t—2) (56 —170 ¢ +1930 t—7204)
sno7constituent; := —%5(1) t+ - t2 13 + % A4 2352603
ﬁ (t—3) (56 —165¢ +1845t—7689)
sno7constituent, := 13109 t+ ;;; £ T L 3. 5;6 A4 %103
ﬁ (t—4) (56 —160 ¢ +1630 t —4904)
sno7constituent; := - 193, 109 2 1 3 1 4 2239

60 144 16 576 576
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Lt _5)(58—=155F+1405 t—2239)

2880
sno7constituent := —%(1) H— — l‘z 13 + ﬁ ¢+ 54107
ﬁ (t—6) (52 —150¢ +1530 t —6204)
sno7constituent, ;= - i;(l) t+ }22 ¢ - 116 e+ ﬁ £+ 352;;}(3)

1 7 (581452 +1165 t— 749)

2880
sno/constituenty := - 13109 t+ % - 13 + 576 £ + 24758
ago (1=8) (5 =140 +1150 (—2224)
sno/constituenty := - % t-l— — t2 t3 + % &+ %
Sago (1=9) (58135841125 t—3459)
sno/constituent; ;.= - ;Lg(l) t+ 32; £+ 47123 - 1_6 £+ ﬁ &
AL BT Ao
sno/constituent; | := - i;(l) t+ }22 - 116 £+ % £+ 2583890

L 11) (58 =125 +805 t—49)

2880
sno7constituent;, := - élgé t+% #— 6 1 3. ﬁt n 1162)1
ﬁ (t—12) (56 —120¢ +990 t —3864)
sno7constituent, ; := - 169()3 t+ }22 £ 1_6 B84 % A 22;1(7)
e e
sno7constituent, ,:= - 411623(1) t+ 332357; £ 5 1 3., % Ay 1;16707
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1
< (t—14 11 730 t — 844
5380 (t ) (58 0 +7301—844)

sno/constituent, - := 0ol t+ - 1‘2

647
50 z3+ o 220

576 64
sno7constituent; 5:= - 13109 t+ 552;; £ 16 n 5;6 A4 3;1151
S0 s U T ae (T

sno/constituent;,:= - 16903 t+ }22 t2 + 222(3) 116 13 + 1 t4

193 109 8603 1
60 o 144 e 2880 16 & ¢

576
: 641 521
7 — i i —— —_—
sno7constituentyg:= - - - t+ l‘2+ 0 L gy 576 &
641 . 27 2,521 1
Sy EL gy 22l 2 Py
120 32 40 16 76

sno/constituent; .= - ?;(1) t+ }22 £+ % - 1_6 £+ —t

371 109 2651 1
120 * 144 - 2880 16 e ¢

sno7constituent,,:= - 13109 t+ ;é; — 116 £+ 576 &+ 11381
119 227 131
A9y eerp Ly 1o
30 288 16 - 576 HETY 18
sno7constituent,, := - 26%3 t+ 3;2901 }—2 I L sy % &
283 3491 13
- =22t g-Lpy Log
60 - 320 16 16 - 576
sno7constituent,, := - 411;5(1) t+ 252;; - 16 L3y 1375101 + 5;6 t*
461 227 1 1741 1 4
-2+ r——=1r
120 288 16 - 360 * 576

51’107constituent23::—371 p4 209 2 1 5, 827 1 4

120 144 16 2880 - 576 :




371 109 P 827 1 4
- t
120 t+ 144 C- 2880 576
sno/constituent,, := - f—g t+ —_— 1‘2 13 + % i + 851
82 13 81
-t o —

15 t+’ F + 576 5 5
sno/constituent,s := - tgf t+ }22 - fé P-+-§;6-t + i;i?
193 109 2_ P 2143

- —
60 t+‘144 16 +-576 T 576 576
sno/constituent, g := - 4112(1) t+ 332357; t2 16 t3 + % t4 + 135—6103
461 227 1 B 1513
- —
120t 288 C- 16 +576 360 360
sno/constituent,- := - i;(l) t+ — t2 13 + % i + %
551 13 £ ? 1 4 2947
- - t
120 t+ 16 +576 + 320
Sn07tonﬂﬂuen58:=-—%i$ t+ gg; - fé £+ 5;614+-ii}
119 227 2_ P 541
- —
30 t+ 288 16 +_576 90 90
sno/constituent,y:= - 16903 t+ }22 t2 116 t3 + 222(1) + 5;6 t4
193 109 2_ 1 B 8891 1 4
- t
60 t+ 144 16 +2880 * 576
Sno7constituent30:: - 615421(1) 27 1‘2 13 + % i + 1é3
641 P 113
ol e ——

120 t+’ F + 576 e 8
sno/constituenty; := - ?Zé t+ }22 F-—-IE-P-+-§;6-t + ;ggg
371 109 1 B 2939

- —
120 b+ 144 16 +576 +2880
sno/constituent;, := - 119 t+ 227 t2 L 13+ t + 332

30 288 16 576 45
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'13109t ;é;ﬁ 16t3+ﬁt+1352
snozconstituent,, := —% t+ 1_6 32 6 1 3. ﬁ Ay 3322003
_%HT(SIZ 16 t3+5;6 t4+3322003
sno7constituent;,, := - 411;5(1) t+ 252;; 2_ 116 B4 % A 1376707

461 227 o

1777
—
120 288 16 13+ 576 " 360

360

. ._ 371 109 799 1 1 4
sno/constituent;s := 120 t+ 44 £+ =76~ 16 £+ =76 t
371 109 799 1
e R & e+—
120 144 " 576 16 " 576

) 82
7constituent,,. 1= - t+—t2 t3+—t+
Snorsconstitu 36 15 576 10

82 272 1 1 4, 153
15t+32t2 16t3+576t+10

sno/constituenty, := - 193 t+ 109 - L P4+ — 4+ 2o 11003

60 144 16 576 2880
193 109 2_ 1 8 1 4, 11003
- t
60 t+ 144 16 + 576 + 2880
) ._ 461 227 1 1189
sno/constituentsg := 120 t+ >33 t2 16 t3+—576 U+ ——— 360
461 - 227 2_ 13+ 1 4 1189

120 288 16 576 360
Sn07constituent39:= 251 t+ 13 t2 + —— 2979 1 13 1

120 T16 " 320 " 16" T 576 "
_% t+1_6 e+ 2392709 16 t3+% ‘
sno7constituent, := - 13109 t+ 3323573 s 1_6 84 % Ay 793
LT L b

sno/constituent,, := - 193 t+ 109 t2 6299 1 13+ 1

60 144 2880 16 576 :
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193,109 >, 6299 1 3, 1 4

60 144 2880 16 576

sno/constituent,, := - %(1) t+ — 1‘2 13 + % &+ 54%9
641 569
aiondl e ——

120 t+ ,_2 13+ 576 a0 40
sno/constituent,s := - ?;(1) t+ }22 - 116 £+ ﬁ £+ 2384870
371 109 347

- t gL pp L opa, 347
120 + 144 16 576 2880
sno/constituent,, := - L19 t+ 227 £+ o83 L 13 +——

30 288 90 16 576

—119t 2271‘2—!—583 1t3+ A

30 288 90 16 576
sno/constituents := - 26%3 t+ — 1‘2 13 + % &+ 76745
283 132 13 775
T Tan ¢
60 o 16 16 " 576 "4 64
sno/constituent, .= - 411;5(1) t+ 252;; £+ 134—6503 — 1_6 £+ % t*
461 227 1453 1
-2+ + Etr——t
120 288 360 16 576
sno7constituent, := - i;(l) t+ }22 — 116 £+ % 4 3;2(3)
371 109 4283
3L 109 s, 1 op, 4285
120 144 16 576 2880
sno/constituent,g := - Elié t+ 5 27 - 16 L g + _576 &
82 1‘2 13
Rl B e ——
5 S + 576
sno/constituent,q := - 16903 t+ }22 - 1_6 £+ ﬁ &+ ggé(l)
193 109 1 8411
-2 F-—t+——17
60 " 144 16 " 576 2880 2880
sno7constituents,:= - 411625(1) t+ ;é; — 116 £+ 576 1 37829
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461 227 2_ 1 g 389
- —
120t- 288 16 +-576 MY 72
sno/constituents; := - % t+ — t2 13 + ﬁ &+ 2362901
ool 13 1 4, 2691
120 t+‘ F 16 P-+ 576 b+ 320
Sn07tonﬂﬂuen%2:=-—%i? t+ gg; - 16 1L 3, 5;614+.ii$
119 227 2_ P 649
- — ¢
30 e+ 288 16 +_576 90 90
sno7constituents ; := - 16903 t+ }22 — 116 £+ % &+ (253532(7)
193 109 1 6587
- —
60 e 144 - 16 P4_576 +2880
sno/constituent , := - 615421(1) t+ — 1‘2 13 + % &+ 545;)3
641 27 P 533
T on —
120t- 32 - 16 +-576 50 40
sno7constituents - := - ?Zé t+ }22 - 36 P-+-§;6-t + ﬂi;?
371 109 1 1 4 1279
- e
120 e 144 - 16 £+ 576 * 576
sno7constituents s := - 13109 t+ ;é; — 116 £+ 5;6 &+ 24956
119 227 2_ P 296
- —
30 - 288 16 +-576 T 45
sno7constituent := —% pe L3 2 6 1 3. ﬁ A 3352807
283 2_ 1 A 1 4, 3587
Ty . t
60 t+‘16 16 +-576 * 320
sn07tonﬂﬂuen%8:=-—?gé t+ ggg F'—fﬂ§t3+'§%6'#—kjgg%2
461 227 1 B 1489
- —
1201- 288 - 16 +-576 " 360 360
sno/constituentsq:= - 371 t+ 109 - t3 Rl B e 1691

120 144 16 576 2880
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150 1as £ 116“%”%223
sno7constituenty,:= % — ?—g t+ == t2 13 + % £
?_%t ggtz 16P+%t
sno7constituenty, := - 169()3 t+ }22 £ - 116 B84 % A gggg
_16903 o }2212 169+ﬁt+2228
sno7constituenty, := - 411623(1) t+ 332357; #— 5 1 3., % Ay 1366201
) 11(23(1) e gég - 116 £+ ﬁ e+ 1366201
sno7constituenty, := - i;(l) t+ - t2 13 4 % Ay %
_%5(1) pq 13 t2_1_6 B4 5;6 A 2372203
sno7constituent, := - 13109 t+ 552;; o 116 £ 5;6 A4 3;1259
0 st 16 T U s
sno7constituenty: := - 16903 t+ }22 2_ 116 B4 % A 1597561
K RTTIAT: P+%t“+1§’%
sno7constitueniyg := - 615421(1) 27 £ — 13 n % Ay 545;)7
A 2 P+%t+54307
sno7constituenty,:= - ?;(1) t+ }22 £ — 1_6 B84 % Ay ;ggg
20" 1as U6 T Ee O 3228
sno7constituentyg := - 13109 t+ 352;; £ 116 B+ 576 A 59101



—119t 2271‘2 13+—t+511

30 288 16 576 90

sno7constituentyy := —% t+ 1_6 32 6 1 3. ﬁ A4 3362109
_%ﬁglxkiﬁ'ﬁ 16 94_5;6 ﬂ*’%gi?
sno7constituent,,:= - 4112(1) 4 352;; 21 % 116 B # y
20" ass U 72 16 Em
snoZconstituent, := - i;(l) t+ }22 £— 116 B+ % A ;2;8
'igét' 122 - f% P*‘g7gf'+'§§§3
sno7constituent,, := - fé t+ == 1‘2 13 + % n % A
—f—éw% —%613+%+%t4
sno7constituent,, := - 16903 t+ }22 £ — 116 B84 % Ay gégg
‘iﬁft*‘}gi e~ i% P*‘§751'+'§§gg
sno7constituent, ,:= - ‘11623(1) t+ 332357; 2_ 116 By % A 1366507
'igét' gég T 94'5%514+'%§§§
sno7constituent, := i’g(l) 13 £ — 13 n % Ay 66145
320 16 £ 169+§ﬁ§t+%f
sno7constituent,;:= - 13109 t+ 552;; £ -G 1 3 5;6 A4 59707
T L
snozconstituent,, := - 193, 109 » 1 3, 1 4 10043

60 144 16 576 2880
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193 109 1 10043
60 o 144 - 16 & 576 £+ 2880

641t+—t2 t3+—t+

sno/constituent g := - ———
ST 20 576 | 40

sno/constituent,q := - 371 t+ 109 £+ 4091 1 £+ L

120 144 2880 16 576

371,109 2, 4091 1 3. 1 4

120 144 2880 16 576

sno7constituenty,:= - 13109 t+ gég £ — 16 L % £+ %0
119 227 1 70
T R T r i A S
30 288 16 576 9
sno/constituentg, := - 26%3 t+ — t2 13 + % £+ %
283 13 t3 1 4, 3331
-2 - f
60 o 16 ¢ 16 * 576 * 320
sno/constituentg, ;= - 411;5(1) t+ 252;; - 116 £+ ﬁ &+ 1396201
461 227 1 4, 1921
(AL erp Lopy Lo, 1921
120 288 16 - 576 360
sno7constituenty, := - i;(l) t+ }22 £ — 116 £+ % - 2681830
371 109 2_ 13 613
- t —
120 - 144 16 - 576 2880
sno7constituentg, := - 313§ t+ % £ — 16 L 3, ﬁ &+ 11507
82 t2 1 A 1 4, 157
=y v t
15 t+ " 576 - 10
snoZconstituenty- := - 16903 t+ }22 £+ % — ILG £+ % £
193 109 P2 2431 1 B
- —
60 * 144 - 576 16 * 576
snoZconstituenty,:= - 461 227 p 1 3, 1 4 1333

120 288 16 576 360
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461 227 2_ 1 B4 Ay 1333 1333

- t+
120 288 16 576 360
sno/constituenty, := —% t+ - t2 + 3312007 116 £+ _5;6 t4
551, 13 » 3107 1 14
T Rl AR el L
120 " 16 " T 320 T 16 ' 576
sno7constituentyg := - 13109 t+ 552;; 24 24_953 _ 1L6 B4 5;6 A
119t 22712+293 1 I3+ A

30 288 45 16 576

) . 193 109 1 7451
sno/constituentyy := 60 t+ 144 t2 16 t3+—576 U+ ——— 2380

193 109 1 7451
60 o 144 - 16 £ 576 £+ 2880 2880

. 641 117
7 = - £L t2 13 — ¢
SNo CO”Stltuen&JO 120 t+ —+ 576 + — 3
641 ,, 27 117
(64l 27 1, 1 o4, 117
120 32 16 576 8
371 ,, 109 2, 1499 1 5, 1 a4

sno/constituenty, := - 120 t+ 144 2880 16 576

371 109 2 1499 1 3
- t
120 o 144 " 2880 16 - 576
: . 119 227 619
sno/constituenty, := 30 t+ 288 £+ == 90 16 13+ 576 &

119 227 619 1
- —
30 o 288 £ 90 16 £ 576

snozconstituenty, := —% t+ 12 r— 6 1 3. ﬁ Ay 3332603
50 16160t 57 O S0
sno7constituenty, := - 411;5(1) t+ 252;; 2 1_6 B % A4 135_6?07
i 411623(1) e 38232 - 116 £+ % ‘+ 1356907

sno7constituentys := - i;(l) (+ 1507867 }22 ‘-~ 116 £+ 5;6 ¢
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371 1087 , 109 1
- £
120 o 576 144 e 16 £+ 576
sno/constituentyg:= - f—g t+ o 1‘2 13 + % &+ 759
82 79
-SS r+ =5 t2 13 —

15 + " 576 s >
sno/constituenty, := - tgf t+ }22 - fé P-+-§;6-t + g;gg
193 109 1 3 9563

- —
60 H_144 e = 16 Jr_576 Jr_2880
sno/constituentyg := - 4112(1) t+ 332357; £+ 13366(;9 116 £+ % &
461 227 1369 1
el B e+ —
120 288 " 360 16 576
sno/constituentyy := - i;(l) t+ — t2 13 + % £+ %
551 13 1 4 2819
I S L A £+
120 16 +576 320
Sn07t0nsﬁnununm:=-—%i? t+ gé; £+ aiz -fg ﬁ-+-§%g &
119 227 137 1
T T e+—
30 288 " 18 16 576
sno/constituent;y; := - 16%3 t+ }22 - 116 £+ 576 £+ Z;gg
193 109 7739
(193, 109 L op, 1o
60 144 16 Jr_576 Jr_2880
sno/constituent, , := (13;1(1) gg - 16 13+ 5;6 £+ 54%9
641 F P 549
ol e ——

120 t+ " 576 a0 40
Sn07t0nﬂﬂuenqo3:=-i;é t+ 122 - 16 P-+ 5;614+-;§gg
371 109 1 1787

- 2Ly e+—
120 4_144 16 Jr_576 Jr_2880
sno/constituent, , := S A19 t+—314 227 . ?—+————t

30 45 288 16 576
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_119 t+—314 227 F 1 P-+ t

30 45 288 16 576

sno/constituent, ;s := - % t+ 1_6 1.‘2 + @ — 1L6 £+ % i
283 743 P
N i &
60 t+’16t2+ 16 +576
sno7constituent, ,q := - ;}S(l) t+ 352357; — 16 L 5;6  + 13663(3
461 227 1633
-2t f-Lpp Log
120 288 16 +-576 " 360 360
sno7constituent, ,, := - ?gé t+ }22 — 116 £+ 576 i+ gggg
371 109 1 2843
-2 F——t+—17
120 144 16 * 576 T 2880 2880
sno/constituent; ,q := fg t-l— . t2 + 11i09 - 1_6 £+ _576 &
82 27 149 1 8
- —
15 e 32 . 10 16 * 576
sno7constituent, ,q := - 16%3 t+ }22  — 116 £+ 5;6 £+ 222(1)
193 109 1 9851
- == e Pt —— P+ 222
60 +-144 16 +576 2880
sno7constituent, ;= - 4112(1) t+ 35232 - 116 £+ % + % ¢
461 227 353 1
- e
120t- 288 - 16 ﬁ_+ 72 +-576
sno7constituent,;; := ig(l) t+ }—2 £+ % — 1L6 £+ =
551 £ 2851 ﬁ
" Ton i — ¢
120t+_16 320 320 16 +-576
sno7constituent,  , := - 13109 t+ 352357; £ — 16 L3, 5;6 4 34‘%57
119 227 1 347
-+ F——Ft+——1=
30 288 16 +576 T 45
sno/constituent; |5 := - 193 t+ 109 - L £+ £+ 2147

60 144 16 576 2880
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193 109 1 5147
60 o 144 - 16 £ 576 £+ 880 2880
sno7constituent, , , := - (13;1(1) t+ 54‘3)3 g; — 6 L3y _576 ¢
641 553
- t l‘2 13 —
120 - 40 + 576
sno7constituent, ;< := - i;(l) t+ }22 £ - ILG B+ 5;6 A 22(13
371 109 991
50 F1as t 16 Ot 56 £ 556
sno7constituent, 5 := - 13109 t+ 3523; £ — z3 + 576 £+ 59%7
119, 227 » 1 547
- t+ r—— 4+ =
30 288 16 " 576 90 90
sno7constituent, |, := - 26?)3 t-l— - l‘2 13 + _576 £+ 337;07
283 13 1 4 3747
2283, 13 1 g ¢
60 16 16 * 576 * 320
snoZconstituent; g := - leg(l) t+ 352357; P — 116 B+ 5;6 A 1336009
461 227 1 4 1309
- t+ t — P — 4+ ==
120 7288 T16 " 576 1 T 360
sno7constituent, o := - ?gé t+ 2;2(1) }22 — 116 £+ _576 £
371 - 3131 109 2 _ 1 B4 -

120 2880 144 16 576

Sno7constituent120: fg t+ —_— 1‘2 13 + % t +17
82
S8y 2L 12 t3 —— 417
15 + * 576 *

_Extract the coefficients of the constituents.

> for r from1l to pno7 do
for coeffdeg fromO to d do
sno7c[ coeffdeg, r]:=coeff(sno7constituent[r],t
#print( r, coeffdeg, sno7c[coeffdeg,r] ):
od:
od:

Print and analyze the constituent coefficients for periods. First the higher

, coef fdeg):




coefficients, which are constant. Print the first coefficient, then any that don't repeat
the preceding value (there are none).
> for coeffdeg from3 to d do
print("degree", coeffdeg, "coeff", sno7c|[coeffdeg, 1]):
for r from2 to pno7 do
st epdi fference: =sno7c[ coef fdeg, r] - sno7c[ coef fdeg, r-1]:
I f( stepdifference<>0 ) then
print(r,sno7c[coeffdeg,r], stepdifference):
fi:

od:
od:
1
"d "’ 3’ n ff"’ o
egree coe 16
"degree", 4, "coeff", 1
576

Next, the constant terms, whose period is expected to be pno7=120. Print all
constant terms up to the presumed period "stepsize". Print the difference (at step
"stepsize") if they are not repeating.
> stepsize: =pno7;

for r froml to stepsize do
print(r, sno7c[O0O,r]);
od:
for r fromstepsize+l to pno7 do
stepdi fference: =sno7c[ 0, r]-sno7c[ 0, r-stepsize]:
if( stepdifference<>0 ) then print(r,sno7c[O,r],
stepdifference): fi:
od:
print("Constant terns conpleted.");
Stepsize:= 120

7259
' 2880

1801
360

2563
320

613
90

2239
576

517
6, ——
40

2,

3,

4,

S,
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8603
’ 2880

63



64



347
’ 2880

583

65



66



67



9563
2880

1369
360

2819
320

100, 137

97,

98,

99,

101, L7239

2880

102, 249

1787
' 2880

314
45

743
64

106, 1633

360

107, 2843

2880

108, 149

103

104,

105,

109, 9851

2880

110, 323

111, 2851

320
347
45

113’5147

2880

553
40

112,

114,
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they are not repeating.
> stepsize: =6;

od:

stepdi fference):
od:

115, 221

576

116, 227

90

117, 3747

320

118, 1309

360

110, 3131

2880
120, 17

"Constant terms completed.”

for r froml to stepsize do
print(r, sno7c[1,r]);

for r fromstepsize+l to pno7 do

stepdi fference: =sno7c[1,r]-sno7c[ 1, r-stepsize]:
I f( stepdifference<>0 ) then print(r,sno7c[1,r],

print("Linear coefficients conpleted.");

stepsize:=6
1, - 193
60
2, - 461
120
551
3 120
119
4, -—
30
193
5 -——
60
641
© 120

_Now, the linear terms. First print all linear coefficients up to the presumed period
"stepsize". Then analyze for period and print the difference (at step "stepsize") if
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10,

11,

12, -—

13,

14,

15,

16,

17,

18,

19,

20,

21,

22,

23,

24,

1
8
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26,

27,

28,

29,

30,

31,

32,

33,

34,

35,

36, -

37,

38,

39,

40,

41,

42,
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371

o0
44, - 119
30
45, -%,
46, -‘1*—2(1),
47, -%7(1),
48, —%,
49, -16%3,
50, -%,
51, -%5(1),
52, -13—1(;9,
53, -%,
54, -%,
55, -%,
56, -13—109,
57, -%,
58, -‘1*—2(1),
59, -%7(1),
60, —%, .

1
8

|~ |~

1
8

1
8

| 0 |

= o= o

= oof—=

= o= o

®|= o= X

1
8

1
8

1
8
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62,

63,

64,

65,

66,

67,

68,

69,

70,

71,

72, -

73,

74,

75,

76,

77,

78,

73



79,

80,

81,

82,

83,

84,

85,

86,

87,

88,

89,

90,

91,

92,

93,

94,

95,

96,

371

120’

119
30
283
60 ’
461

120’

371
120’

_82
15°

193
60 ’

461
120’

551
120’

119
30
193
60 ’

641
120’

371
120’

119
30
283
60 ’

| 461
120’

371
120’

82

ST

1
8

® |~ |~

1
8

1
8

[ = oo =

= ool o

= oof—=

= ol o

®|= o= X

1
8

1
8

1
8
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608
100, -13—109, -%
101, -%3, -%
102, —%, é
104, - 119 L

308
105, -%, -%
106, —‘1*—2(1),%
107, —f—;(l), 213
108, %, —%
109, -164’03, -;
110, - 0L L

120" 8
111, -%,%
112, -%()9, -%
113, -%3, -%
114, —%,%
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371 1

115, - 371 1
> 120" 8
116, -2 -1
308

283 1
117, -283 L
60’ 8

461 1

18 =720 8
371 1

19 =100 8
82 1

120, -82, 1
07573

"Linear coefficients completed."

The quadratic terms. First print all quadratic coefficients up to the presumed period
"stepsize". Then analyze for period and print the difference (at step "stepsize") if
they are not repeating.
> stepsize: =2;

for r from1l to stepsize do
print(r, sno7c[2,r]);
od:
for r fromstepsize+l to pno7 do
stepdi fference: =sno7c[2,r]-sno7c[ 2, r-stepsize]:
i f( stepdifference<>0 ) then print(r,sno7c[2,r],
stepdifference): fi:
od:
print("Quadratic coefficients conpleted.");
Stepsize:= 2
109

1, —
144

227
' 288

13 1
16° 18
109 1
’ 1447 18
27 1
327 18
227 1

8 288" 18

2

3,

6
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2 == _ =
© 288" 18
13 1

271 1A 10
16" 18

77



27 1
’327 18

13 1

227 1
' 288" 18
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80, 288’ " 18
13 1

1. =2 4
8’16’18
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27 1

90, 2% 1g
g2 227 _ 1
288’ 18
13 1
ETIRT:
109 1
9> 144" 18
27 1
9320 18
227 1
I TTERT:
13 1
" 16" 18
1o, 109 1
144" 18
27 1
102350 18
227 1
104, 25, -~
0% 288" 18
13 1
10> 76" 18
109 1
107, =2, - —
07 144" 18
27 1
1 =
08320 18
110, 227 _ 1
288" 18
13 1
RETART
109 1
R VYLRRT:
27 1
VAT
227 1
116, =55, -~
O 288" 18
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131
16’ 18

119, 109 L

144° 18
27 1
’'327 18

"Quadratic coefficients completed.”

117,

120

;Third, the H constituents (denominator power 7).

> S7gf standnum p7; d7;

72X (0 X X X X M B M X N X N
XM e —x+1)
21

1

+ X0+ X+ X+ x+1) (X

Calculate the zeroth constituent. Find its constant term.
> S7zer ot h: =expand(
sum( coef f ( S7gf st andnum x, p7*j ) *bi nom al (d7+t/ p7-j,d7),j=0..
d7+1) );
print(subs(t=0, S7zeroth)):
24

S7zeroth:= -72 + 7 t

-72

Extract the constituents of the total semimagic counting function.
> S7constituent[0]:=S7zeroth:
for r froml to p7 do
S7constituent[r]:=expand(sunm( coeff (S7gfstandnum x, p7*j +r)*
bi nom al (d7+(t-r)/p7-j,d7), j=0..d7 )):
# print(r):
# print( S7constituent[r] ):
# print( factor(S7constituent[r]) ):
print( S7constituent[r]-24/7*(t-r) ):

od;
S7constituent; := 24 t— 24
7 7
0
S7constituent, := 24 t— 48
7 7
0
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S7constituenty := % t— 772
0
S7constituent, := % t— %
0
S7constituents := % t— %
0
S7constituenty .= % t— i;}
0
S7constituent, := % t—24
0
S7constituenty := % t— %2
0
S7constituenty := % t— #
0
S7constituent,:= 2—(754 + % t
72
S7constituent;, := % t— 2—6734
0
S7constituent,;, := % t— 2—57;8
0

192 24

S7constituent,,:= — + — t
13 7 7

72

S7constituent, , := % t—48
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0

S7constituent; s := % t— 3—6750
0
S7constituent, ;.= £70 + % t
72
S7constituent,, := % + % t
72
S7constituent; g := % t— 4—§2
0
S7constituent, o := % + % t
72
S7constituent, := % + % t
72
S7constituent,, := -72 + % t
0

Extract the coefficients of the constituents.
> for r from1l to p7 do
for coeffdeg fromO to d7 do
S7c[ coeffdeg, r]:=coeff(S7constituent[r],t, coeffdeg):
#print( r, S7c[coeffdeg,r] ):
od:
| od:

Next, the constant terms, whose period is expected to be p7=21. Print all constant
terms up to the presumed period "stepsize”. Print the difference (at step "stepsize")
if they are not repeating.
> stepsize: =21;

for r froml to stepsize do
print(r, S7c[0,r]);
od:
for r fromstepsize+l to p7 do
stepdi fference: =S7c[0,r]-S7c[ O, r-stepsi ze]:
I f( stepdifference<>0 ) then print(r,S7c[0O,r],stepdifference)
fi:
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#print(r,S7c[0,r],stepdifference);
od:
print("Constant terns conpleted.");
Stepsize:=21

p, - 24
7

2, - 48
7
72
3,-12
7

g, -0
7

. 120
7

6, 144
7

7, -24
192

g, - 122
7

o 216
7

1o, 264
7

1p, 264
7

1o 288
7

192

13, 122
7

14, -48

360

15, - 290
7

120

16, 120
7
17, %6



432
18, -—==
7

48
7

24
7

21, -72

"Constant terms completed."

19,

20,

Calculate the zeroth constituent of the symmetry-type H term. Find its constant
term.
> s7zer ot h: =expand(
sunm( coef f (nunmer (s7gf), x, p7*j ) *bi nom al (d7+t/p7-j,d7),j=0..d7+1)
);
print(subs(t=0,s7zeroth)):
1

s7zeroth:= -1+ —t
21

-1

Extract the constituents of the semimagic symmetry-type counting function.
> s7constituent[0]:=s7zeroth:

for r froml to p7 do

s7constituent[r]:=expand(sunm coeff(nunmer(s7gf), x, p7*j +r)*

bi nom al (d7+(t-r)/p7-j,d7), j=0..d7)):

# print(r):

# print( s7constituent[r] ):

# print( factor(s7constituent[r]) ):
print( s7constituent[r]-1/21*(t-r) ):

od;
s/constituent; := 1 t— 1
21 21
0
; 1 2
s/constituent, := — t— —
27210 21
0
s/constituent; := 1 t— 1
21 7
0
; 1 4
s/constituenty := — t— —
21 21

0




s/constituents := % t— 2

21
0
s/constituenty .= i t— %
0
s/constituent, := i t— %
0
s/constituentg := % t— %
0
s/constituent, := i t— %
0
s/constituent, = % + % t
1
s/constituent, ; := % t— %
0
s/constituent,, := % t— %
0
s/constituent, 5 := % + % t
1
s/constituent, , = % t— %
0
s/constituent,; s := % t— %

0

s/constituent, .= % + % t
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1
4 1

s/constituent,, := E + E t
1
s/constituent, g := % t— g
0

; 2 1
s/constituent, .= 51 - o1 t
1

i 1 1
s/constituent, := E + E t
1
s/constituent,, := -1 + o1 t
0

A better form for this is (t-t')/21+c where t' := least positive residue of t mod p7=21

(thus, 0" = 21), and c depends on t'.

> for r from1l to p7 do

print( r, s7constituent[r]-(t-r)/21 );

od;
1,0

2,0
3,0
4,0
5,0
6, 0
7,0
8,0
90
10, 1
11,0
12,0
13,1
14,0
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15,0
16, 1
17,1
18,0
19,1
20, 1
21,0

Extract the coefficients of the constituents.
> for r from1l to p7 do
for coeffdeg fromO to d7+1 do
s7c[coeffdeg, r]:=coeff(s7constituent|[r],t, coeffdeg):
#print( r, coeffdeg, s7c[coeffdeg,r] ):
od:
| od:

Next, the constant terms, whose period is expected to be p7=21. Print all constant
terms up to the presumed period "stepsize". Print the difference (at step "stepsize'
if they are not repeating.
> stepsize: =21,

for r from1l to stepsize do

print(r, s7c[0,r]);
od:
for r fromstepsize+l to p7 do

stepdi fference: =s7c[0,r]-s7c[ O, r-stepsi ze]:

if( stepdifference<>0 ) then print(r,s7c[O,r],stepdifference)
S
od:
print("Constant terns conpleted.");

Stepsize:=21

1
-
21
2
2, -2
21
1
3, -1
7
4
g, -
21
S
S, - >
21
6, -2
7

)
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11,

12,

13,

14,

15,

16,

17,

18,

19,

20,

21,

"Constant terms completed."

21
1
21
-1
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