--> load (gcdex) $ load ( grobner) $

> /*:::::::::: subroutine 1 */

--> Inverse (A, Const) : = block (
[Nconst,vn,Tn,rwn,rpn],

Nconst : length ( Const) ,
vn : Nconst,

varL:[],

maxpL:[],

Tn:1,
fori:1thru Nconstdo (

con:Const[i],

y[i]:con[1],varL:endcons(y[i],varL),

D[i]:con[2],

pw [i]:hipow (D[i],y[i]),maxpL:endcons(pw[i],maxpL),Tn:Tn*pw/i]

),
[ REOREOEAEDE

Tn:  pw[1]*pw[2]*pw[3] 2*3*2=12

pwL: EEXBOHEAEGHED!) X k
[[0,0,01,[0,0,1],[0,1,0],[0,1,1],[0,2,0],[0,2,1],
[1,0,0],[1,0,1],(1,1,00,[1,1,1],[1,2,0],[1,2,1]]

rwn: #0DRLE C#%ZE < #(re-wright number)
rpn: (repetition number)
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12 =2 =6 1=Tn/(pw[1]*rwn)
6 =3 2 2=Tn/(pw[2]*rwn)
2 =2 1 6=Tn/(pw[3]*rwn)
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"/

pwL:[],
fori:1thruTndo (pwL:endcons([],pwL)),

rwn:Tn,
fori: 1 thru Nconst do (

rwn:rwn/pwli],
ren:Tn/(pwl[i]*rwn),
n:1,

forj:1thrurpndo (
fork:1thrupw[i]do(

form: 1 thrurwn do (
pwL[n]:endcons(k-1,pwL[n]),n:n+1
)
)
)

),
baseL:[],

fori:1thruTndo (
b:1,
forj:1thruvndo(b:b*varL[j]*pwL[i][j]),
basel : endcons (b, basel )

),

coeflL : makelist (c[i],i,0,Tn-1),
F:sum (coefL[i]*baseL[i],i,1,Tn),
W:F*A,

fori: 1thruNconstdo (
W : remainder (W, Const[i][2],varL[i])
),
W :expand (W),
CeL:[],
fori:1thruTndo (
ce:W,
forj:1thruvndo (ce:coeff(ce,varL[j],pwL[i][j])),



CeL :endcons (ce, Cel)

),
CeL[1]:CeL[1]-1,
SLV:solve ( CeL, coeflL ),
IA:sum (coefL[i]*baseL[i],i,1,Tn),
IA:ev (IA,SLV)
) S

[*========== subroutine 2 */

Reduce (A, Const) : =block (
crn: length (Const),

fori:1thrucrndo (A:remainder (A,Const[i][2],Const[i][1])),

/*:::::::::: main program */

F:xM17-1SF:factor(F);
/*
N:17S
T:[1$
fori:1 thru (N-1) do(
z:[], n:1,
forj:1thru (N-1) do(
n:n*i, n:mod(n,N), z:endcons(n,z)
),
T:endcons(z,T)
)$
ST:[]S

fori:1 thru (N-1) do(
print(i," : ",T[i]), s:sort(T[i]), s:unique(s), ST:endcons(s,ST)



)$

fori:1 thru (N-1) do(
print(i," : ",STI[i])
)$

"/

N:16S

vL : makelist (v[i],i,1,N);

/* zL:makelist(C7i,i,1,N); */

/* vzL:map(lambda([x,y],x=y),vL,zL); */

zL : makelist (vAi,i,1,N);
vzL:map (lambda ([x,y],x=y),vL,zL);

xvL : makelist (x-v[i],i,1,N);

Mah

g[0]:apply (™" ,xvL);

gx[0]:xM16+XxA15+xA14+xM13+xM12+xM11+XxM10+XxA9+XA8+XxAT+XxN6+
XAS5+XxAM4+xM3+xMA2+x+1;
gv[0]:subst(v,x,gx[0]);

gxv : factor (gx[0],gv[0]);

v[16]:-(vA15+vA14+yvA13+VvA12+vA11+vA10+VAQ+VAB+VATHVAG+VAD
+vA4+yvA3+vA2+4v+1)S

vzL ;

grl6:[1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16]$
gr8:[1,2,4,8,9,13,15,16]$

grd:[1,4,13,16]S

gr2:[1,16]5S

gr8a:gr8 s

gr8b:grl6 S
fori:1thru8do (

gr8b : delete (gr8a[i], gr8b)
) S

gr8a;

gr8b ;

grda:grd S
grab:gr8 S
fori:1thru4do (



-->

-—->

-->

-->

-->

grab : delete (grda[i], grab)
) S

grda;

grab;

gr2a:gr2$

gr2b:grd §

fori:1thru2do (

gr2b : delete (gr2a[i], gr2b)
) S

grla;

gr2b;

grla:[1]Sgrlb:[16]$S

/* 1st step */

aL:[]SbL:[]S
fori:1thru8do (

aL:endcons (xvL[gr8a[i]],aL),bL:endcons(xvL[gr8b[i]],bL)

) S
hO:apply ("*",aL);
hl:apply ("*",bL);

t0:(h0+h1)/2$tl:(h0-h1)/2$
t0:expand (ev (t0,vzL))Stl:expand (ev(tl,vzL))S$S

Const:[]S

CurConst:cons ([v,gv[0]], Const);

t0 : Reduce (t0, CurConst) ;
tl:Reduce (tl, CurConst);

tl:expand (t1)$
pmax : hipow (t1,x);
d: coeff (t1,x, pmax);

Id : Inverse (d, CurConst) ;
did:d*1Id$

dld : Reduce (dld, CurConst) ;
g:t1*I1d$S

g:Reduce (g, CurConst);
Al:d”2S$

Al:Reduce (Al, CurConst);

B[1]:a[1]”2-A1;



>

cn:[a[l]]Scn:endcons(B[1],cn) S Const:cons(cn,Const);

expand (t0);
tl:al[l]*q;
hO:expand (t0+t1);

gx[1]:ratsimp(h0);gv[1]:subst(v,x,gx[1]);
/* 2nd step */

aL:[]1SbL:[]S

fori:1thru4do (

aL:endcons (xvL[gr4a[i]],aL),bL:endcons(xvL[grdb[i]],bL)
) S

hO:apply ("™",aL);

hl:apply ("™",bL);

t0:(h0O+h1)/2Stl:(h0-h1)/2$
t0:expand (ev (t0,vzL))Stl:expand (ev(tl,vzL))S$S

CurConst:cons([v,gv[1]],Const);
t0 : Reduce (t0, CurConst) ;
tl:Reduce (tl, CurConst);

tl:expand (t1)$
pmax : hipow (tl1,x);
d:coeff (tl,x,pmax);

Id : Inverse (d, CurConst) S Id : ratsimp (1d ) ;
did:d*1Id$

dld : Reduce (dld, CurConst) ;

g:ld*tl1$

g:Reduce (g, CurConst);

A2:d72S

A2 : Reduce (A2, CurConst) ;

B[2]:expand (a[2]72-A2);
tl:a[2]*qgStl:expand (tl);
cn:[a[2]]Scn:endcons(B[2],cn) S Const:cons(cn,Const);

t0:expand (t0);t1;
hO:t0+1t1;h0:ratsimp (h0);

gx[2]:h0;gv[2]:subst(v,x,gx[2]);

--> [* 3rd step */



-—->

-->

-->

-->

-->

aL:[]SbL:[]S

fori:1thru2do(

aL:endcons (xvL[gr2a[i]],aL),bL:endcons(xvL[gr2b[i]],bL)
) S

hO:apply ("™",aL);

hl:apply ("™",bL);

t0:(hO+hl)/2Stl:(h0-h1)/28§
t0:expand (ev (t0,vzL))Stl:expand (ev(tl,vzL))S$S

CurConst:cons ([v,gv[2]], Const);
t0 : Reduce (t0, CurConst) ;
tl:Reduce (tl, CurConst);

tl:expand (tl);
pmax : hipow (t1,x);
d: coeff (t1,x, pmax);

Id : Inverse (d, CurConst) S Id: ratsimp (1d ) ;

did:d*Id$

dld : Reduce (dld, CurConst) ;
q:ld*t1$A3:dA2$
g:Reduce (g, CurConst);

A3 : Reduce (A3, CurConst);

B[3]:expand(a[3]72-A3);
tl:a[3]*gStl:expand (tl);
cn:[a[3]]Scn:endcons(B[3],cn)S$ Const:cons(cn,Const);

t0:expand (t0);tl;
hO:t0+t1;h0:ratsimp (hO0);

gx[3]:h0;gv[3]:subst(v,x,gx[3]);
/* 4th step */

aL:[]1SbL:[]S

fori:1thruldo(

aL:endcons (xvL[grla[i]],aL),bL:endcons(xvL[grlb[i]],bL)
) S

hO:apply ("™",aL);

hl:apply ("",bL);

t0:(h0+h1)/2$t1:(h0-h1)/2$
t0:expand (ev (t0,vzL))Stl:expand (ev(tl,vzL))S$S



-->

CurConst: cons ([v,gv[3]], Const);
t0 : Reduce (t0, CurConst) ;
tl:Reduce (tl, CurConst);

tl:expand (t1);
pmax : hipow (t1,x);
d: coeff (t1,x, pmax);

Id : Inverse (d, CurConst) S 1d : ratsimp (1d ) ;
did:d*Id$

dld : Reduce (dld, CurConst) ;
q:1d*t1$A4:dr25

g:Reduce (g, CurConst);

A4 : Reduce (A4, CurConst) ;

B[4]:expand (a[4]72-A4);
tl:a[4]*qStl:expand (tl);
cn:[a[4]]Scn:endcons(B[4],cn)S Const

t0:expand (t0);tl;
hO:t0+1t1;

gx[4]:h0;gv[4]:subst(v,x,gx[4]);
vsol :solve (gv[4],v);

zL;

Const;

ZANS:[]$

za:rhs(vsol[1])$

fori:1thrul6do (

zc:za™i,zc:Reduce (zc, Const),
zc:expand (zc),
zANS : endcons ( zc, zZANS)

) S

fori:1thrul6do (print(i,"=",zANS[i]))$

:cons(cn, Const);




