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The Problem

Let
P:=Fz,,...,x1]

and

Q = Plym-1,---,n]/1

be an integrally closed extension of P (with () = P corresponding to the case
m=1).
f(T) € Q[T]

a monic, irreducible polynomial of some degree d, defining a simple integral
extension

S = QI/{f(2)),

which may or may not be integrally closed (in its field of fractions).
Find a for the ic(S).



Module Bases

Suppose that A € P satisfies

1

C1 c 5.

S Cic(S) C AS
With Yo = 1,

S=P{(Zy;:0<j<m, 0<i<d)

1 24y, _ .
—S=P 1.0< < .
S < O_]<m,0_z<d>

So it is to conjecture that
. . fz’,j ) . :
ic(S) =P K.0§z<d,0§j<m

with LM (f; ;) = 2% z'y; for some 2% € P.



Example

P := FQ[[L’Q,LEl]
stk sk sk ok o skok sk ok ok sk ok sk sk ok ok sk sk sk ok ok sk ok o skok sk sk sk sk ok sk ok sk sk ok ok ok ok sk ook
f1(T) = T3 + T oox, +T° (:c%x% + x%x?)
Q = Plyl/{f1(y))-

e 3.2 2,3

Q=P<1,y,y2>§iC(Q)§P<1 y y> !

AANA )T
2
e@=r{in L)
= P[y2>?/1]/11

I = (y} + oy, youn + y1 + (571 + 2227), y3 + Y2 + y1 (22 + 11))
Skosk sk sk sk sk sk sk skosk sk sk sk sk sk sk sk skosk sk skosk skosk sk sk sk sk sk sk sk sk sk skosk skosk skeoskosk skosk sk skosk skok sk sksk sk
foT) == T3+ T (i + 1) (w2 + 1)y + T (o + y1) 2222,

S =1c(Q)[2]/{f2(2))

Ag 1= 2377 + 2521 + 1507 + T52] + 1577 + 517
S = P{2%s, 2%y1, 2%, 2" 4o, 2" 1, 22, 2°Yo, 2%y, 2712)

. 1 3
P(z'y;: 0 <14,5 <3) Cic(S) C A—2P<Zzyj 10<4,5<3)

1 )
ic(S) = 5_2P<fi,j :0<4,5 <3), LM(fi;) = x%i2"y;
ic(S) = Plzs, ..., 21502, 21] /Lo, 23iyj = fi;

IQ = <ZiZj —_ NF(ZZZJ»



Truth

A P-module basis for S is actually

20 = Yo; 21 = Y1, R2 = Y25 23 1= ZYo; 24 = RYi,

2
_RYot 2o+ 2Yyo o 21
R5 = y R6 = & Yo; k7 i— T
X X

e 22y + 2291 (wox1 + 1o + 1) + 22yo (2322 + 2311 + 1027 + 1)
5 To(xy + 1)z3 (21 + 1) ’

29 := (22yo(my + 1) + 2%y1 (2521 + T27] + 2921 + 7] + T9 + 71)
+2%yo(wym1 + 2327 + 21 + 1)) /20 (22 + 1) (22 + 7127
The integral closure is then of the form

7’C(‘Si) = P[297 28y 7, 265 255 245 Z3, 22,21;.1'2,331]/7

with I the ideal of induced relations most of the form z;z; — N F'(2,2;) except
for one of the form SP(zy, 2z3) — NF(SP(zy, 23))-



Weighted Truth

A P-module basis for S with the induced weight function

— (19 12 15 9 9>

129 9 9 0

is however

Wy = Yo; W1 1= Y1, W2 1= Y2; W3 1= 2Yp; W4 = ZY1;

ZY2 + 2Y12 + 2Yo
il ’
We 1= 2Y2;

Wy 1=

Swy = 22yo(rax] + 2523 + X371 + WX} + WOy + 1)
+2%ys(zam1 + 1) + 221 (22 + 71);
Swg := 221 (7571 + Do} + ToT1 + 27 + T2 + T1)
+22yo (2371 + Toy + 21 + 1) + 2yo(zizy + 2522 + Ti1) + 2071 + 11 + 1);
Swy 1= 22yy (2222 + 1) + 22y1 (2021 + 72)
+22yo (2322 + 1913 + 2927 + 1)
for § := 2%(z1 + 1)xo(z0 + 1) (22 + 71).
The integral closure is then of the form

ZC(S) = P[w97 wWg, Wr, We, W5, W4, W3, W2, W1; T2, xl]/T

with I the ideal of induced relations most of the form w;w; — N F(w;w;)
except for wyzs + w5z, +we 4+ ws, of the form SP(wy, ws) — N F(SP(ws, ws))



Black Box Algorithm Ingredients

Any algorithm for computing the integral closure ic(S) as described
above should produce, as output,

l.adeP such that ic(S)0 C S;
2. aring R:=F[z;_1,...,21,Zn, - - -, 21| with a monomial order that
3. anideal I of induced relations , so that ic(S) = R/T;

4. an embedding ¢ : S — ic(S5);
5. an embedding 1 : ic(S)d — S.

(The implementation in MAGMA works only for n = 1
independent variable, and produces a P-module basis as a subset of S/0,
meaning ¢ is implicit, the R, I, and ¢ are not given, and 1) is unnecessary.
And the implementation in SINGULAR does not necessarily produce
§ restricted to P, does give R, I (called ), ¢ (called ), but no
¥, making it extremely difficult to figure out what the new variables are in
terms of S, especially since the ordering used on R makes the new variables
less important than even the independent variables of S.)



Module Basis for the Weighted Example

M, ==6-(1,0,0,0,0,0,0,0,0)
M, :=6-(0,1,0,0,0,0,0,0,0)
M :=6-(0,0,1,0,0,0,0,0,0)
d-( )
d- ( )

My = 0,0,0,1,0,0,0,0,0
My = 0,0,0,0,1,0,0,0,0
Mg == 6 /a1 - (0,0,0,1,25,1,0,0,0)
M7 :=4§-(0,0,0,0,0,1,0,0,0)
My := (0,0,0,0,0,0, 2507 + 252% + 2321 + 00> + 9wy + 1, 29 + 21, Tow; + 1)
M, = (0,0,0,0,0,0,

$g$1+$g$%+$3$1+$2$1+$1+1, 33%331 +$2$%+$2$1+$%+$2+$1, 33%»’51-1-332331 +x1+1)
My := 21(0,0,0,0,0,0, 252, + 7927 + 2271 + 1,29 + 21, 2077 + 1)

>k sk skeok sk sk skosk sk sk skok sk sk skosk skoskoskesk sk skokosk sk skokesk skokosk skokosk skokokeskoskokesk sk skokoskoskokoskoskoskoskoskoskok skokok skokokskokx

3,.3 2,4 3,.2 4 2.2 3
0 = x5x] + x5%] + THT] + Tox] + 1527 + T



Minimization

It may be necessary to switch to a new set in variables in
order to the description of the integral closure.

Q = P :=Fy[zy, 21|, WEIGHT(Q) := (I } (1)>

f(T) :=T*" + T?voz, + T x5x]

S = QII/(F(2)), WEIGHT(S>=(§ Ii 3)

— 3.2
A = xhxy

| , 325 | 44
ic(S) = Falzs, 29, 21522, 21] /1, WEIGHT (ic(5)) = (1 2 3 } 4 0)

I = (2} + 2mam1, 2021 + 230 + 21, 25 + 22 + T2, 2321 + TaT1, 232 + 21, 25 + 2T1 + T1)
0= x%xl, 230 1= 2% + 2Tox1, 200 1= 22To, 210 1= 20
weight(z0) = (2,2) < weight(xs) = (4,4), 10 = 22 + 2, 21 = 232
. I . 3124
ic(S) = Fo[z1; T2, 71] /1, WEIGHT (ic(S)) = 120
I=(Z+ %7 +71)
d = x%ml, Z10 = 25 + 22021, Tob 1= 2229, Ty := 10
w((El, EQ, 51)6) = (2’3 +Z.ZE2.I1, 22332, Z’ld)

QS(Z’ T, .'L'l) - (EIEQa j%‘f‘fb Tl)



MAGMA isn’t set up to do examples with two or more independent vari-
ables, but SINGULAR is. Compare the ideal returned by SINGULAR (edit-
ted to fit the page) immediately below to the suggested predictable (in the
sense described above) form following it. The latter has y; = my, yo = ms,
ys = z and the reverse map given above by the module basis page.) Note
that the grevlex T(1) = 2 = T(2) =y, = T(3) =1 = T(4) = 2o = T(5) =
x>~ T(6) = T(7) = T(8) > T(9) order employed by SINGULAR’s normal
function completely ignores any original ordering, puts the independent vari-
ables in the middle, gives poor information about what the new variables
are, and gives basis functions that, while correct, have no meaning.

A Computer Algebra System for Polynomial Computations /  version 2-0-4
0<
by: G.-M. Greuel, G. Pfister, H. Schoenemann \  April 2003
FB Mathematik der Universitaet, D-67653 Kaiserslautern \
LIB "normal.lib";
ring r1=2,(z,y2,y1,x2,x1),(dp(3),dp(2));
poly fl=y172+y2%x2*x1;
poly f2=(y2+1)*yl+x2xx1*(x2+x1);
poly £3=(y2+1)*y2+ylx(x2+x1);
poly f4=z"3+zx(y2+yl)*(x2+1)*x1+(y2+yl) "2%x272%x1;
ideal i1=f1,f2,£3,f4;
list nor=normal(il);
def r2=norl[1];
setring r2;
ideal i2=interred(norid);i2;
12[11=T(5)*T(6)+T(3) *T(7)

VvV VVV YV VYV VYVVYV

i2[2]=T(2) "2+T(3)*T(4)+T(3)*T(5)+T(2)

i2[3]1=T (1) "2+T(2)*T(7)+T(3)*T(7)

i2[4]1=T(4) ~2+T(7)+T(4) *T(5)*T(7)+T(2)*T(6) +T(6)
i2[5]1=T(2)*T(4)*T(7)+T(3)*T(6)
i2[6]1=T(2)*T(3)*T(7)+T(3) "2+T(7)+T(3)*T(5) *T(7)+T(3)*T(6)*T(7)+T(4)*T(6)*T(7)
+T (1) *T(3)*T(8)+T(1)*T(4)*T(8)+T(1)*T(5)*T(8)+T(1)*T(2)*T(9)+T(1)*T(3)*T(9)
+T (1) *T(5)*T(9)+T(2)*T(5) *T(9)+T(2) *T(6) *T (9) +T(4) *T(6)*T(9)+T(2)*T(7)*T(9)

+T(3)*T(7)*T(9)+T(2)*T(9) ~2+T (3) *T(9) "2+T(2) *T(6)+T(3) *T(6)+T (1) *T(8)
+T (1) *T(9)+T(3)*T(9)+T(6) *T(9)+T(6)



i2[71=T(1)*T(2)*T(7)+T (1) *T(3)*T(7)+T(3) “2+T(7)+T(3) *T(4) *T(7)+T (1) *T (5) *T(7)
+T (2)*T(B5) *T(7)+T(3)*T(5) *T(7)+T(4) *T(5) *T (7)+T (1) *T(6) *T(7)+T(2)*T(6)*T(7)
+T(3)*T(6)*T(7)+T(1)*T(7) ~"2+T(2) *T(7) "2+T(3)*T(7) "2+T (1) *T(2) *T(8)

+T (1) *T(4)*T(8)+T(4)*T(5) *T(8)+T(5) *T(7)*T (8)+T (1) *T (2)*T(9)+T(1)*T(3)*T(9)
+T(3)*T(4)*T(9)+T(L)*T(5) *T(9)+T(2)*T(5) *T(9)+T(2) *T(6) *T(9)+T(3)*T(6)*T(9)
+T(4)*T(6)*T(9)+T(2)*T(9) "2+T(3)*T(9) "2+T (1) *T(2)+T(2) *T(3)+T(3) "2+T(2) *T(5)
+T(3)*T(5)+T(2)*T(6)+T(3)*T(6)+T(4)*T(6)+T (L) *T(7)+T(2)*T(7)+T(5)*T(7)
+T(6)*T(7)+T(7)"2+T(3) *T(8)+T(7) *T(8)+T(2) *T(9)+T(3) *T(9) +T(6) *T(9) +T (7) *T(9)
+T(1)

i2[8]1=T(3)*T(6) "2+T(2) *T(6) *T(7)+T(4) *T(6) *T(7)+T(6) ~2*T(7)+T(6)*T(7) "2
+T (1) *T(7)*T(8)+T(6)*T(7)

i2[9]1=T(2)*T(4)*T(6)+T(2)*T(6)+T (4)*T(6)+T(6) "2+T(6)*T(7)+T (1) *T(8)+T(6)

i2[101=T (1) *T(2) *T(6)+T(2) *T(6) "2+T(3) *T(4) *T(7)+T (3)*T(5)*T(7)+T(4)*T(6)*T(7)
+T(3)*T(7)"2+T(2) *T(3) *T(8)+T (1) *T(4) *T (8) +T (3) *T (4) *T (8) +T (2) *T (5) *T (8)
+T(3)*T(5)*T(8)+T(4)*T(5)*T(8)+T(5) "2+T (8) +T (2) *T (7) *T (8) +T (4) *T(7) *T(8)
+T(B)*T(7)*T(8)+T(1)*T(2)*T(9)+T (1) *T(3)*T(9)+T (1) *T(4)*T(9)+T(1)*T(5)*T(9)
+T(2)*T(5) *T(9)+T (1) *T(6) *T(9)+T(2) *T(6) *T(9) +T(3) *T(6) *T(9)+T(4)*T(6)*T(9)

+T (L) *T(7)*T(9)+T(3)*T(7)*T(9)+T(4) *T(7)*T(9)+T(5) *T(7)*T(9)+T(5) *T(8) *T(9)
+T(2)*T(9) "2+T(3)*T(9) "2+T(1)*T(2)+T (1) *T(3)+T (1) *T(5)+T(2)*T(6)+T(3) *T(6)
+T(6) "2+T(1)*T(7)+T(3) *T(7)+T (1) *T(8)+T(3) *T(8)+T(5) *T(8) +T(3) *T(9) +T (6) *T(9)
+T(1)+T(6)

i2[111=T(4) "2*T(5)+T(4)*T(5) "2+T(2) *T(3)+T(3)

i2[12]=T(3)*T(4)*T(5)+T(4)*T(5) "2+4T(3) "2+T(2) *T(5)+T(3)*T(5)+T(4) *T(5)+T(5) "2
+T(2)*T(7)+T(3)*T(7)+T(B5)*T(7)+T(5)*T(9)+T(5)+T(7)

12[13]1=T(2)*T(4)*T(5)+T(3) "2

i2[14]1=T(3) "2+T(5)+T(5) "3+T (1) *T(6) "2+T (1) *T(3) *T(7)+T (1) *T(4) *T(7)
+T(3)*T(B)*T(7)+T(4)*T(5)*T(7)+T (1) *T(6) *T(7)+T(2)*T(6)*T(7)+T(3)*T(6)*T(7)
+T(4)*T(6)*T(7)+T(4)*T(7) "2+T(5)*T(7) "2+T (1) *T(3)*T(8)+T(3) "2*T(8)
+T(1)*T(4)*T(8)+T(3)*T(4)*T(8)+T (1) *T(5)*T(8)+T(3) *T(5) *T(8)+T(5) “2xT(8)
+T(3)*T(7)*T(8)+T(4)*T(7)*T(8)+T(5)*T(7)*T(8)+T (1) *T(2)*T(9)+T(1)*T(3)*T(9)
+T(2)*T(3)*T(9)+T(1)*T(4)*T(9)+T(1)*T(5)*T(9)+T(3)*T(5)*T(9)+T(4)*T(5)*T(9)
+T(5) "2*¢T(9)+T (1) *T(6) *T(9) +T (3)*T(6) *T(9)+T (4) *T(6) *T (9) +T (1) *T(7)*T (9)

+T (2)*T(7)*T(9) +T(4) *T(7) *T(9)+T(5) *T(7)*T (9)+T(5) *T(8)*T(9)+T(2)*T(9) "2
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+T(1)*T(3)+T(3) "2+T (1) *T(5)+T(3)*T(5)+T (1) *T(6)+T(2) *T(6)+T(4) *T(6)+T(6) "2
+T (L) *T(7)+T () *T(7)+T(4A)*T(7)+T(5) *T(7)+T(6) *T(7)+T(7) "2+T(3)*T(8)+T(5) *T(8)
+T(7)*T(8)+T(1)*T(9)+T(2)*T(9)+T(5)*T(9)+T(3)+T(5)+T(7)

i2[15]=T(3) "2*T(4)+T(3)*T (4) "2+T(2) *T(5)+T(3) *T(6) +T (4) *T(6)+T(2) *T(7)
+T(2)*T(9)+T(3)*T(9)+T(3)+T(6)

i2[16]1=T(2)*T(3) *T(4)+T(3) *T(4) "2+T(4)*T(5) "2+T (2) *T (3)+T (3) *T(4) +T (4) *T (5)
+T(5) "2+T(2)*T(6)+T(4)*T(6)+T (5)*T(7)+T(2) *T(9)+T(5) *T(9) +T(5)+T(7)

i2[17]1=T(1)*T(3) *T(4)+T(1)*T(4) *T(5)+T(4) *T(6) “2+T (2) *T(6) *T (7)+T(3) *T(6) *T(7)
+T(4)*T(6) *T(7)+T(6) "2xT(7)+T(3)*T(7) ~2+T(6) *T(7) “2+T (1) *T (2) *T(8)

+T (1) *T(3)*T(8)+T(1)*T(5)*T(8)+T (1) *T(7)*T(8)+T(3)*T(4)*T(9)+T(2)*T(6)*T(9)
+T(1)*T(3)+T(2)*T(3)+T(3) "2+T (1) *T(5)+T(2) *T(5)+T (3) *T(5) +T (1) *T(6) +T (3) *T (6)
+T(4)*T(6)+T(6) ~2+T (1) *T(7)+T(2) *T(7)+T (1) *T(8)+T(2) *T(9) +T(6)

i2[18]=T (1) *T(2)*T(4)+T(1)*T(4) *T(6)+T (1) *T(4) *T(7)+T(3)*T(4)*T(7)
+T (4)*T(5)*T(7)+T(4)*T(5)*T(8)+T(1)*xT(4)+T(3)*T(7)+T(5)*T(7)+T(6)*T(7)
+T(7) ~2+T(3) *T(8) +T(7)*T(9)

i2[191=T(3) *T(4) *T(7)*T(9)+T(2) *T(5) "2+T(3) *T(5) "2+T (4) *T(5) "2+T (1) *T(3) *T(6)
+T(1)*T(4)*T(6)+T(1)*T(6) "2+T(2) *T(6) “"2+T(4)*T(6) "2+T (1) *T(3) *T(7)

+T (1) *T(4)*T(7)+T(3)*T(4) *T(7)+T(2) *T(5) *T(7)+T(3) *T(5) *T(7)+T (4) *T(5) *T(7)
+T(5) “2¢T(7)+T (L) *T(B) *T(7) +T(4)*T(6) *T (7)+T(6) “2*T(7) +T(4) *T(7) ~2+T(5)*T(7) "2
+T(6) *T(7) "2+T (1) *T(3) *T(8) +T(2) *T(I3)*T(8) +T (3) "2*T(8)+T (1) *T (4) *T(8)

+T (1) *T(5)*T(8)+T(2)*T(5) *T(8)+T(4) *T(5) *T(8) +T(2) *T(6) *T(8)+T(3) *T(6)*T(8)
+T(2)*T(7)*T(8)+T (1) *T(3) *T(9)+T(2) *T (3) *T(9) +T (3) *T (4) *T(9) +T(3) *T(6) *T (9)
+T(4)*T(6)*T(9)+T(L)*T(7)*T(9)+T(2)*T(7)*T(9)+T(3)*T(7)*T(9)+T(4)*T(7)*T(9)
+T(B)*T(7)*T(9)+T(6)*T(7)*T(9)+T(3)*T(8)*T(9)+T(2)*T(9) "2+T(3)*T(9) "2

+T (D) *T(2)+T(1)*T(3)+T(2)*T(3)+T(3) "2+T (1) *T(5)+T (4) *T(5) +T(5) "2+T (1) *T(6)
+T(2)*T(6)+T(3)*T(6)+T(4)*T(6)+T(6) "2+T (1) *T(7)+T(5) *T(7)+T(6) *T(8)+T (7) *T(8)
+T(2)*T(9)+T(3) *T(9)+T(5)*T(9)+T(6)*T(9)+T(7)*T(9)+T(1)+T(5)+T(7)

i2[201=T(2)*T(6) *T(7) *T(8) +T (1) *T (2) *T(8) ~2+T (1) *T(3) *T(8) ~"2+T(3) *T(4) “2%T(9)
+T (1) *T(6) “2*T (9) +T(2) *T(6) “2*xT(9) +T (1) *T(3) *T(7) *T(9) +T(3) “2*T(7)*T(9)

+T (D) *T(B)*T(7)*T(9)+T(2)*T(5) *T(7)*T(9)+T(3) *T(5) *T(7)*T(9)
+T(4)*T(5)*T(7)*T(9)+T(5) “2+T(7) *T(9)+T (2) *T(6) *T (7) *T (9) +T(6) ~2xT(7) *T(9)

+T (1) *T(7) "2xT(9)+T(4)*T(7) ~2*T(9)+T(5) *T (7) “2xT(9)+T (6) *T(7) ~2*T (9)

+T (1) *T(3)*T(8)*T(9)+T(3) "2+T(8) *T(9) +T (3) *T (4) *T (8) *T (9) +T (2) *T (5) *T (8) *T (9)
+T(4)*T(5)*T(8)*T(9)+T(5) "2+T(8) *T(9)+T(2) *T(6) *T (8) *T (9) +T (1) *T(7) *T (8) *T (9)
+T (3)*T(7)*T(8) *T(9)+T(5) *T(7)*T(8) *T(9)+T (3) *T(6) *T(9) "2+T (1) *T(7)*T(9) "2
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+T(3)*T(7)*T(9) “2+T(3)*T(8) *T(9) "2+T(5) *T (8) *T(9) "2+T(2) *T(3) *T(5)+T(3)*T(5) "2
+T(4)*T(5) "2+T (1) *T(3) *T(6) +T (4) "2xT(6) +T (1) *T(6) "2+T (2) *T(6) "2+T (4) *T(6) "2
+T (3) "2*%T(7)+T (1) *T(4)*T(7)+T (3)*T(4) *T(7)+T(3) *T(5) *T (7) +T(4) *T(5) *T (7)
+T(5) "2*T(7)+T (1) *T(6) *T(7)+T (2)*T(6) *T(7)+T (3)*T(6) *T (7)+T(4) *T(7) "2
+T(5)*T(7) "2+T (1) *T(2)*T(8)+T (1) *T(3) *T(8)+T (2) *T(3) *T (8) +T(3) "2*T(8)
+T(3)*T(5)*T(8)+T(6) "2*T(8)+T(2) *T(7) *T (8) +T (3) *T (7) *T (8)+T(3) "2*T(9)
+T(2)*T(4)*T(9)+T(3)*T(4) *T(9)+T (1) *T(5) *T(9)+T(2) *T(5)*T(9)+T(3)*T(5)*T(9)
+T(2)*T(6)*T(9)+T(4)*T(6)*T(9)+T(6) "2+T (9) +T (3)*T(7)*T(9)+T(6) *T(7)*T(9)
+T(5)*T(8)*T(9)+T(6)*T(8)*T(9)+T(7)*xT(8)*T(9)+T(2)*T(9) "2+T(3)*T(9) "2
+T(7)*T(9) "2+T (3) *T(4)+T (4) *T(5)+T(5) "2+T(3) *T(6)+T(6) "2+T(5) *T(7)+T(6) *T(7)
+T(3)*T(8)+T (1) *T(9)+T(2)*T(9)+T(5)*T(9)+T(6)*T(9)+T(7)*T(9)+T(3)+T(5)+T(6)
+T(7)

i2[21]=T(2) *T(4) "2*xT(8)+T (3) *T(4) "2+T (8)+T(3) "2+T (7)*T(9) +T(3) *T(5) *T(7) *T(9)
+T(5) "2*¢T(7)*T(9)+T(2)*T(6) *T(7)*T(9) +T(4) *T(6) *T(7) *T (9) +T(3) *T(7) ~2*T(9)
+T(4)*T(7)~2+T(9)+T(5)*T(7) "2*T (9) +T (1) *T (3) *T(8) *T(9) +T (1) *T (4) *T(8) *T (9)
+T(1)*T(2)*T(9) "2+T (1) *T(3) *T(9) "2+T(3) *T (4) *T(9) "2+T (1) *T(5) *T(9) "2
+T(2)*T(5)*T(9) "2+T(2)*T(6) *T(9) "2+T(4) *T (6) *T(9) "2+T(3)*T(7) *T(9) "2
+T(4)*T(7)*T(9) "2+T(5) *T(7)*T(9) "2+T(2) *T(9) "3+T(3)*T (9) "3+T (1) *T(6) "2

+T(3) "2*T(7)+T (1) *T(4) *T(7)+T(3) *T(4) *T (7)+T (1) *T (5) *T (7) +T (2) *T(5) *T (7)
+T(3)*T(5)*T(7)+T(5) "2+¢T(7)+T(3)*T(6) *T (7)+T (4)*T(6) *T (7)+T(6) "2*T(7)

+T (1) *T(7) "2+T(2) *T(7) "2+T(4) *T(7) “2+T(5) *T(7) “2+T(6) *T(7) "2+T (1) *T(2) *T (8)
+T(1)*T(3)*T(8)+T(3) "2*T(8)+T(4) "2*T(8) +T(3)*T(5) *T(8)+T(5) "2*T(8)
+T(B)*T(7)*T(8)+T (1) *T(3)*T(9)+T(2)*xT(3)*T(9)+T(3) "2*T(9) +T(2) *T (4) *T (9)

+T (1) *T(5)*T(9)+T(2)*T(5) *T(9)+T(3) *T(5) *T(9) +T(4) *T(5) *T(9)+T (1) *xT(6)*T(9)
+T(2)*T(6)*T(9)+T(3)*T(6) *T(9)+T (L) *T(7)*T(9)+T(2) *T(7)*T(9)+T(3)*T(7)*T(9)
+T(4)*T(7)*T(9)+T(6)*T(7)*T(9)+T(7) "2*T (9)+T (5) *T (8)*T (9)+T (1) *T(9) "2
+T(2)*T(9) "2+T (3) *T(9) "2+T(6) xT(9) "2+T (7) *T(9) "2+T (1) *T(2)+T(2) *T(3)+T(3) "2
+T(2)*T(5)+T(3) *T(5)+T(4) *T(6)+T(2) *T(7)+T (3) *T(7)+T(5)*xT(7)+T(7) "2+T (1) *T(8)
+T (3)*T(8)+T(5) *T(8)+T (1) *T(9)+T(3)*xT(9)+T(4)*T(9)+T(5)*T(9)+T(6)*T(9)
+T(7)*T(9)+T(9) ~"2+T(1)+T(6)+T(9)

i2[22]=T(4)*T(5) "3+T(2)*T (3)*T(5)+T (1) *T(4) *T(5)+T (4) *T(5) "2+T(3) *T(4) *T(7)
+T(4)*T(5)*T(7)+T(4)*T(5)*T(9)+T(2)*T(3)+T (1) *T(5)+T(2)*T(5)+T(5) "2+T(3) *T(6)
+T (L) *T(7)+T(2)*T(7)+T () *T(7)+T(4)*T(7)+T(5) *T(7)+T(5)*T(9)+T(3)+T(5)+T(7)

i2[23]1=T(1)*T(5) "3+T(1)*T(6)*T(7) ~2+T (1) *T(7) "3+T (1) *T(2) *T(5) *T(8)
+T(2)*T(5) "2*T(8)+T(5) "3*T(8)+T (1) *T(3) *T(6) *T(8)+T (1) *T(6) "2*T(8)
+T(3)*T(4)*T(7)*T(8)+T (1) *T(5)*T(7)*T(8)+T(2)*T(5)*T(7)*T(8)
+T(3)*T(5)*T(7)*T(8)+T(5) "2+T (7) *T(8)+T (4) *T(6) *T (7) *T (8) +T (1) *T(7) "2xT(8)
+T(2)*T(7) "2*T (8) +T(3) *T(7) "2xT(8) +T(4) *T(7) "2*T(8) +T (1) *T(2) *T(8) "2
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+T (1) *T(3)*T(8) "2+T(3) "2*T(8) "2+T(3) *T(4) *T(8) "2+T (1) *T(5)*T(8) "2
+T(3)*T(5)*T(8) "2+T(5) "2+T(8) "2+T(3)*T(7) *T(8) "2+T(4) *T(7) *T(8) "2

+T (3)*T(4) "2xT(9)+T (1) *T(2) *T(5)*T(9) +T (1) *T(3) *T(5) *T (9) +T(2) *T(5) "2xT(9)

+T (3)*T(5) "2xT(9)+T (1) *T(3) *T(6) *T(9) +T (1) *T (4) *T(6) *T(9) +T (1) *T (3) *xT(7) *T(9)
+T (3) "2*¢T(7)*T(9)+T (2) *T(5) *T (7)*T(9) +T(3) *T(5) *T(7) *T(9) +T (1) *T (6) *T (7) *T(9)
+T(3)*T(6)*T(7)*T(9)+T(4)*T(6) *T(7)*T(9)+T(6) “2*T(7)*T(9)+T (1) *T(7) ~2%T(9)
+T(6)*T(7) " 2*T(9)+T (1) *T(3) *T(8) *T(9)+T (1) *T (4) *T (8) *T (9) +T (2) *T (5) *T (8) *T (9)
+T(4)*T(5)*T(8)*T(9)+T (1) *T(6) *T(8)*T(9)+T(2) *T(6) *T(8) *T(9)
+T(B)*T(7)*T(8)*T(9)+T(5)*T(8) "2+T(9)+T (1) *T (3)*T(9) "2+T(2) *T(3)*T(9) "2
+T(1)*T(4)*T(9) ~2+T(3) *T (4) *T(9) "2+T(2) *T(5)*T(9) "2+T (1) *T(6) *T(9) "2
+T(3)*T(6)*T(9) “2+T (1) *T(7)*T(9) "2+T(2) *T(7) *T(9) "2+T(4) *T(7) *T(9) "2
+T(5)*T(7)*T(9) "2+T(3)*T(8) *T(9) "2+T(5) *T (8) *T(9) "2+T (1) *T (2) *T(3)

+T (L) *T(2)*T(5)+T(1)*T(3)*T(5)+T(2)*T(3)*T(5)+T (1) *T(5) ~2+T(4)*T(5) "2+T(5) "3
+T (1) *T(6) "2+T(2) *T(6) "2+T(4) *T (6) "2+T(6) "3+T(3) "2*T(7)+T (1) *T(4) *T(7)

+T (3)*T(4) *T(7)+T (1) *T(5) *T(7)+T(2) *T(5) *T(7)+T(5) "2+T(7)+T (1) *T(6)*T(7)
+T(3)*T(6)*T(7)+T(4)*T(6) *T(7)+T(2)*xT(7) "2+T(3)*T(7) "2+T(6)*T(7) "2
+T(1)*T(2)*T(8)+T(2)*T(3) *T(8)+T(3) "2*T(8)+T (1) *T (4)*T(8) +T(2)*T(5) *T (8)
+T(3)*T(5)*T(8)+T (1) *T(6)*T(8)+T(3)*T(6)*T(8)+T(6) "2*T(8)+T (1) *T(7)*T(8)
+T(2)*T(7)*T(8)+T(3)*T(7)*T(8)+T(4)*T(7)*T(8)+T(5) *T(7)*T(8)+T(6)*T(7)*T(8)
+T(3)*T(8) "2+T(5) *T(8) "2+T(2) *T(3) *T(9) +T(3) *T (4) *T(9) +T (2) *T (5) *T (9)
+T(4)*T(5)*T(9)+T(5) "2+T(9)+T(2) *T(6) *T () +T (1) *T (7) *T (9) +T (2) *T(7) *T (9)
+T(3)*T(7)*T(9)+T(5) *T(7)*T(9)+T(6)*T(7)*T(9)+T(6) *T(8)*T(9)+T(7)*T(8)*T(9)
+T(1)*T(3)+T(2) *T(3)+T (1) *T(5)+T(3) *T(5)+T(4) *T(5)+T(5) “2+T(6) “2+T(3) *T(7)
+T(4)*T(7)+T(6) *T(7)+T(7) "2+T (1) *T(8) +T(3) *T(8)+T(5) *T(8) +T(7)*T(8)+T(6) *T(9)
+T(3)

i2[241=T(4) ~4+T(4)*T(5)*T(8) ~2+T(4) “3*T(9)+T(3) "2*T(7)*T(9)
+T(3)*T(B)*T(7)*T(9)+T(5) "2+T(7) *T(9)+T(3) *T(6) *T (7) *T (9) +T (4) *T(6) *T (7) *T(9)
+T(6) "2*xT(7)*T (9) +T(4) *T(7) "2xT(9)+T(5) *T(7) "2*xT(9)+T(6) *T(7) ~2+T(9)

+T (L) *T(2)*T(8) *T(9)+T (1) *T(4)*T(8) *T(9)+T (1) *T(5) *T (8) *T(9)

+T (L) *T(7)*T(8) *T(9)+T (1) *T(2)*T(9) "2+T (1) *T(3)*T(9) "2+T (1) *T(5)*T(9) "2
+T(2)*T(5)*T(9) "2+T(4)*T(6) *T(9) "2+T(3)*T(7) *T(9) "2+T(4) *T(7) *T(9) "2
+T(5)*T(7)*T(9) "2+T(2)*T(9) "3+T(3) *T(9) "3+T (1) *T(4) "2+T(2) *T(4) "2+T(3)*T(5) "2
+T(4)*T(5) "2+T(5) "3+T(1)*T(3)*T(6)+T (1) *T(6) "2+T(4)*T(6) "2+T(6) "3

+T (D) *T(B)*T(7)+T(2)*T(6) *T(7)+T(3)*T(6)*T(7)+T(1)*T(7) "2+T(4)*T(7) "2
+T(5)*T(7) " 2+T(6) *T(7) "2+T (1) *T(3) *T(8)+T(2) *T(3) *T(8) +T (1) *T (4) *T (8)
+T(2)*T(4)*T(8)+T(1)*T(5)*T(8)+T(2)*T(5)*T(8)+T(3) *T(5)*T(8)+T(4)*T(5)*T(8)
+T(2)*T(6)*T(8)+T(4)*T(6)*T(8)+T (1) *T(7)*T(8)+T(2)*T(7)*T(8)+T(4)*T(7)*T(8)
+T(2)*T(8) "2+T(5) *T(8) "2+T (1) *T (3) *T(9) +T (2) *T(3) *T(9) +T (2) *T (4) *T (9)

+T(4) "2*%T(9)+T (1) *T(5)*T(9) +T (3) *T(5) *T(9)+T (2) *T(6) *T (9) +T(3) *T(6) *T (9)

+T (L) *T(7)*T(9)+T(2)*T(7)*T(9)+T(3)*T(7)*T(9)+T(7) "2+T(9)+T (1) *T(8)*T(9)
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+T(3)*T(8)*T(9)+T(7)*T(8)*T(9)+T(5)*T(9) "2+T(6) *T(9) "2+T(7)*T(9) "2+T (1) *T(2)
+T(3)*T(4)+T(4) “2+T (1) *T(5)+T(2)*T(5)+T(3) *T(5) +T (4) *T(5) +T(5) ~2+T(3) *T(6)
+T(6) "2+T (L) *T(7)+T(2)*T(7)+T (3)*T(7)+T(6) *T(7)+T(7) "2+T(3) *T(8)+T(5) *T(8)
+T(6) *T(8)+T(8) "2+T(2)*T(9)+T(5)*T(9) +T(7) *T(9)+T(1)+T(3)+T(6)

i2[25]1=T(3)*T(4) "3+T(3)*T(4) "2+T(1)*T(5) "2+T (1) *T(4)*T(6)+T(4) *T(6) "2

+T (D) *T(B)*T(7)+T(2)*T(5)*T(7)+T(4)*T(5)*T(7)+T(5) "2*T(7)+T(3)*T(6) *T(7)
+T(6) "2*T(7)+T (2) *T(7) "2+T(4)*xT(7) "2+T(5) *T(7) "2+T(6) *T(7) "2+T(2) *T(3) *T(8)
+T(3)*T(4)*T(8)+T(2)*T(5)*T(8)+T(3)*T(5)*T(8)+T(5) "2*T(8)+T (1) *T(7)*T(8)
+T(2)*T(7)*T(8)+T(4)*T(7)*T(8)+T(5) *T(7)*T(8)+T (1) *T(2)*T(9)+T(1)*T(4)*T(9)
+T(1)*T(5)*T(9)+T (1) *T(6)*T(9)+T(2) *T(6) *T(9)+T(3) *T(6) *T(9)+T (1) *T(7)*T(9)
+T(3)*T(7)*T(9)+T(4)*T(7)*T(9)+T(5)*T(7)*T(9)+T(5) *T(8)*T(9)+T(1)*T(2)
+T(1)*T(3)+T(1)*T(6)+T(3)*T(6)+T(6) “2+T(7) *T(8)+T (1) *T(9)+T(7) *T(9)+T (1)

i2[26]=T(2)*T(4) "3+T(3)*T(4) "2+T(4)*T(6) ~2+T(3) “2+T(7)+T(3) *T (4) *T(7)
+T(3)*T(5)*T(7)+T(5) "2+T(7)+T(3) *T(6) *T(7)+T(6) “2xT(7)+T(4)*xT(7) "2+T(5) *T(7) "2
+T(6)*T(7) "2+T (1) *T(2) *T(8)+T (1) *T(4) *T (8)+T (1) *T (5) *T (8) +T (4) *T (5) *T (8)

+T (D) *T(7)*T(8)+T(L)*T(2)*T(9)+T (1) *T(3)*T(9)+T (1) *T(4)*T(9)+T(1)*T(5)*T(9)
+T(2)*T(5)*T(9)+T(4)*T(6) *T(9)+T(3)*T(7)*T(9)+T(4) *T(7)*T(9)+T(5)*T(7)*T(9)
+T(2)*T(9) "2+T (3) *T(9) "2+T (1) *T(2)+T (1) *T(4)+T (1) *T(5)+T (1) *T(6)+T(2) *T(6)
+T(3)*T(6)+T(6) "2+T (1) *T(7)+T(5) *T(7)+T(7) "2+T (1) *T(8)+T(2) *T(8)+T(5) *T(8)
+T(3)*T(9)+T(6)*T(9)+T(1)+T(6)

i2[27]1=T(1)*T(4) "3+T(4)*T(6) "2+T(3) "2*T(7) +T(3)*T(5) *T(7)+T(5) "2*T(7)
+T(3)*T(6)*xT(7)+T(6) "2+T(7)+T (4) *T(7) “2+T(5)*T(7) "2+T(6) *T(7) "2+T (1) *T(2) *T(8)
+T (1) *T(4)*T(8)+T (L) *T(5) *T(8)+T (1) *T(7)*T(8) +T (1) *T(2)*T(9)+T(1)*T(3)*T(9)

+T (D) *T(5)*T(9)+T(2)*T(5) *T(9)+T(4) *T(6) *T(9) +T(3) *T(7)*T(9)+T(4)*xT(7)*T(9)
+T(5)*T(7)*T(9)+T(2)*T(9) "2+T(3)*T(9) "2+T (2) *T(6) +T(3) *T(6)+T (6) “2+T(3) *T(7)
+T(B)*T(7)+T(6)*T(7)+T(7) " 2+T (1) *T(8)+T (1) *T(9)+T(3)*T(9)+T(6)*T(9)+T(6)

i2[28]1=T(4)*T(5)*T(8) "2*xT(9)+T(4) "3xT(9) "2+T(2)*T(6) *T(7)*T(9) "2
+T(3)*T(6)*T(7)*T(9) "2+T(6) "2*T (7)*T(9) "2+T(3)*T(7) "2+T(9) "2

+T(6)*T(7) "2*T(9) "2+T (1) *T(2)*T(8)*T(9) "2+T (1) *T(3) *T(8) *T(9) "2

+T (1) *T(5)*T(8)*T(9) "2+T (1) *T(7) *T(8) *T (9) "2+T(2)*T(6)*T(9) "3
+T(3)*T(6)*T(7)*T(8)+T(6) "2+T(7)*T(8) +T (4) *T(7) ~2*T(8)+T(6)*T (7) ~2*T(8)
+T(1)*T(2)*T(8) "2+T(2) *T (4) *T(8) "2+T(3) *T(4) *T(8) "2+T (1) *T(7) *T(8) "2
+T(4)*T(7)*T(8) "2+T(3)*T(5) "2*T(9)+T(5) "3*T(9)+T (1) *T(3)*T(7) *T(9)

+T (1) *T(4)*T(7)*T(9)+T(3) *T(5)*T(7)*T(9)+T(5) "2+T(7)*T(9)+T(3)*T(6) *T (7)*T(9)
+T(4)*T(6)*T(7)*T(9)+T(3)*T(7) ~2*xT(9)+T(5) *T(7) "2*T(9) +T(2) *T (3) *T(8) *T (9)

+T (1) *T(4)*T(8) *T(9)+T(2) *T(4)*T(8) *T(9)+T (4) "2*xT(8) *T(9) +T(4) *T (5) *T (8) *T(9)
+T (1) *T(6)*T(8) *T(9)+T(3)*T(6)*T(8) *T(9)+T (1) *T(7) *T (8)*T(9)
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+T(2)*T(7)*T(8) *T(9)+T(4) *T(7) *T(8) *T(9) +T (2) *T(8) “2+T(9) +T (1) *T(2) *T(9) ~2

+T (1) *T(3)*T(9) "2+T(2) *T(3) *T(9) "2+T(2) *T(4) *T(9) “2+T(3) *T(4) *T(9) "2

+T(4) "2*T(9) "2+T(3) *T(5)*T(9) "2+T (1) *T(6) *T(9) "2+T(3) *T(6) *T(9) "2
+T(4)*T(6)*T(9) "2+T(6) "2xT(9) "2+T(3)*T(7)*T(9) "2+T (4) *T(7)*T(9) "2

+T(6) *T(7)*T(9) "2+T (1) *T(8) *T(9) "2+T(2) *T (8) *T(9) "2+T(3) *T(8) *T(9) "2
+T(5)*T(8)*T(9) "2+T(7)*T(8) *T(9) "2+T(3) *T(9) "3+T(5)*T(9) "3+T(2) *T(4) "2+T(4)"3
+T(3)*T(5) "2+T(4)*T(5) "2+T(5) "3+T (1) *T(3) *T(6) +T(4) *T(6) "2+T (1) *T(3) *T(7)

+T (D) *T(4)*T(7)+T(3)*T(4) *T(7)+T (L) *T(5)*T(7)+T(4) *T(5)*T(7)+T(1)*T(6)*T(7)
+T(3)*T(6)*T(7)+T(4)*T(6)*T(7)+T(6) "2+T(7)+T (1) *T(7) "2+T(3)*xT(7) "2+T (4)*T(7) "2
+T(5)*T(7) " 2+T(6) *T(7) "2+T (1) *T(2) *T(8)+T (1) *T(3) *T(8) +T(2) *T (3) *T(8)
+T(1)*T(4)*T(8)+T(3)*T(4)*T(8)+T(5) "2*T(8)+T(3) *T(6) *T (8) +T (4) *T (6) *T (8)

+T(6) “2*¢T(8)+T (1) *xT(7)*T(8)+T(I3)*T(7)*T(8)+T(7) "2%T(8)+T(1)*T(8) "2+T(2)*T(8) "2
+T (4)*T(8) "2+T(5) *T(8) "2+T(6) *T(8) "2+T(7)*T(8) "2+T (1) *T(2) *T(9)+T (2) *T(3) *T(9)
+T (1) *T(5) *T(9)+T(4)*T(5) *T(9)+T(5) "2*T(9)+T(2) *T(6) *T (9) +T(4) *T(6) *T (9)

+T (3)*T(7)*T(9)+T(1)*T(8) *T(9)+T(2) *T(8)*T (9)+T(3) *T(8)*T(9)+T(5)*T(8)*T(9)
+T(6)*T(8)*T(9)+T(8) "2xT(9)+T(2)*T(9) "2+T (3) *T(9) "2+T(4) *T(9) "2+T(5)*T(9) "2
+T(6)*T(9) "2+T(9) "3+T(1)*T(3)+T(2)*T(3)+T(1)*T(4)+T(4) "2+T(2) *T(5)+T(3)*T(5)
+T(4)*T(5)+T(2)*T(6)+T(2)*T(7)+T(4)*T(7)+T(5) *T(7)+T(6)*T(7)+T(7) "2+T (1) *T(8)
+T(2)*T(8)+T(3)*T(8)+T(5)*T(8)+T(7)*T(8)+T(8) "2+T(7)*T(9)+T(8)*T(9)+T(9) "2
+T(3)+T(5)+T(6)+T(7)
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(This was produced by the author’s own program, written in MAGMA
but generally untested, employing the author’s g-th power algorithm, and
may contain transcription errors.)

m2 *x m2

m3 *x m2

m3 *m3

m4 * m2

m4 * m3

m4 * m4

md * m2

mb *x m3

md * m4

md * mb

+m3 * (1271);

+m2
+ml * (2221 + 1277);

+m3
+m2 * (x9 + x1);

+mb;
+mT,;

+m10
+m8 * x1;

+m7 * (1971);

+mb
+md * (2321 + 1077);

+m10 * (2521 + Tow1 + 71)
+m9 * (zo2? + 11)
+m8 * x1;

+m10 * (2322 + 2223 + 2222 + 29023 + 2271

+m9 * (z327 + 197)
+m8 * (2327 + 191} + 2917);
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mb * m2
+mT x 22
+md x (23 + zom1);
mb * m3
+md
+md * (735 + 2211);
mb * m4
+m10 * (25 + zow1 + 71)
+m9 * (2321 + 11)
+m8 * x1;
mb6 * mb
+m10 * (2521 + 2527 + 2321 + 2202 + 2011)
+m9 * (z3z1 + x32?)
+m8 x (v3x1 + w327 + x927);
mb * m6
+m10 * (25 + 251, + 75 + T30 + 72)
+m9 * (75 + 2371 + 22 + 2971
+m8 * (25 + z3z1 + 13);
m7 * m2
+md
+md x (231 + 1917);
m7 * m3
+m7
+mb * (9 + x1);
m7 * m4
+m10 * (2321 + To7? + 2071 + 22 + 1)
+m9 * (zox1 + 17)
+m8 x (woxy + 27 + 21);
m7 *mb
+m10 * (2027 + 2071 + 11);
+m9 * (zo27 + 11)
+m8 x (v327 + 1913 + 21);
m7 * mb
+m10 * (25 + zow1 + 71)
+m9 * (zo2? + 11)
+m8 x (2311 + 252% + 11);
m7 x m7
+m10 * (2321 + 2327 + 1)
+m9 * (z327 + 1973)
+m8 *x x1;
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m8& * m2

m& * m3

m& * m4

m& * mb

m8 * mb6

m8 x m'7

m& * m8&

+m10 x (23 + z5)
+m9 * (2271);

+m10 * (23 + Toxy + Ty + 11 + 1)
+m9 * (22 + 1 + 1)
+m8 * (g + 1 + 1);

+m7 x
+mb *

.Z'2+1)
.’E2+1)

+1)

+

3

I

*
NN N N N

E~2

+m7 * (z37; + xQxl)
+md * (z3r; + x2x1 + 7371 + T277)
+m3 * (z521 + w527 + T511)

+m2 * (2311)
+ml * (2522 + 2523);

+m7 * (235 + 232)
+mb6 * (15 + 1)
+mb x (9 + 1)
+md * (25 + .TZZL'l + 23 4 Tow1)
+m3 x (23 + 2521 + x3)

+m2 * (z311)

+ml * (2821 + 522 + 25 + 2522 + 23 + 2371);

+mb * (23 + 332.%‘1 —|— 1 —|— 1)

+md * (2311 + 2527 + 2311 + 2977)
+m3 * (z511)

+m2 * (T5z, + x2x1 + x2 + x371 + 13)
+ml * (257 + 2323 + 251, + 2307);

+m10 * (z52) + To + 21 + 1)
+m9 * (321 + 25 + 21 + 1)
+m8 x (23 + Tox + To + T1)
+mT x x5

+mb * 22

+mb * 22;
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m9 * m2

m9 * m3

m9 * m4

m9 * mb

m9 * mb6

m9 x m7

+m10 x (23 + zomy + 21)
+m9 *x 2,
+m8 * xq;

+m10 * (z9 + 1)
+m9 x 24
+m8 x (o + z1);

+m7 % (15 + 1)

+md * (.’L‘Q.’El + 22+ 21 + 1)
+m3 * (z321)

+m2 * 3

+ml * (2571 + 2377);

(22
(3
+m3 * (z511)
+m2 * (251 + 232? + 2221)
+ml * (2527 + x323);
+m7 * (15 + 1)
+mb x (x5 + 1)
+mb * (22 + )
+m4 x ((L‘ + 3721‘1 + ZTo + 1)
+m3 x (25 + x2 + x371)
+m2 * (25 + x2x1 —|— x2x1)
+ml * (2331 + 2322 + 25 + 2531 + 75 + 2371);

+m7 x (xox1 + 21)

+mb * (z2 + x2x1 + To + 1)
+m3 * (z57; + x2x1 + z37)
+m2 * (232, + rc2:v1 + 23)
+ml * (252, + 152%);
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m9 x m8

m9 * m9

ml10 x m2

ml0 * m3

ml0 x m4

ml1l0 x mb

+m10 * (23 + 2521 + 21 + 1)
+m9 * (23 + zowy + 21 + 1)
+m8 * (725 + Ty)

+m7 * 3

+mb * 3

+md x (25 + 2321 + 23);

+m10 * (23 + 1)

+m9 * (235 + Tow1 + 71 + 1)
+m8 * (12 + Tow1 + Ty + 1)
+mb * x5

+mb * 22

+md * (2221);

+m10 * 24
+m9 * 11
+m8 x x4

+m10 * (z1 + 1)
+m9 * x1;

+md x (zoxy + x1)
+m3 * (z2z1)
+m2 x (zi11);

+mb * (xomy + 21)
+m3 * (x32?2)

+m2 * (2221)

+ml * (2522 + 2323);
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m10 x* mb6

ml0 x m7

ml0 * m&

ml1l0 * m9

m10 x* m10

mb x 1 +mb * 1

+m7 * (x
+md * (x
+md * (x

(22 + 1)

( + o)

(22 + 1)
+m3 * (a: 1)

(73

(

H>l\3 NN N

+m2 * (z527)
+ml * (2521 + 2322 + w31, + 2322);

+m7 x (xox1 + 21)
+m3 x (2321)

+m2 x (x3x1 + r327 + 232)
+ml * (527 + 2323);

+m8 *x (xox1 + x1)
+m7 * 22
+mb * 3
+md * 22

+m9 * (xox1 + 21)
+m7 x 2

+md * (2221 + 13);

+m10 * (zoxy + 1)
+md * (23x1);

+m7 + m4;
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