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HENce qcD (I, B* )

AND

FoLVNoHtAL GcD' CAN
T|HE PoLYNoMTAL ,N f.



. MAKE SQuAREFR.
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?t"r€rx ) = fF, 
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E.
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FrrlD tNTeaeRS cL) b SUCH THAr
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i ht^, b, x) REllAtNs seuAREFREE.
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'\* t

t /vc/mac/svaxjma

Vaxima I.00
Sun Dbv 29 L4z5'I:18 1981

(cI ) strcrrtime:tnre$

Time= 0 msec.

(c2) gqprint: false$

Tirne= 0 [lsec "

(c3 ) Uatch(red) ;

f, : x ^ 6+x ^ 5+ ( 2*y+4 ) 
*x ^4+ (y+3 ) *x^ 3+ (y^2+3 *y+5 ) *x^ 2+ (2 y) *x-y^2+y+2 i

183 msec.
222436

(aa) L!y**l*1-L1*il-;.v-*t:""J.?,-y:3.),J-l^.-.[v1".9],.1,v": "1* 
(1: v)*.t".1. -

5
r *x +2

factor( sr-rbst( 0, }r, f ) ) ;
Time= 2233 rlsec.

(d5)

gfactor( strlcst( 0, }r, f) ) ;
I autoload / vc/ rracf r aL/result]
I fasl /vc/tacf raL/result. o]
Time= 3616 msec.

(d6 )
22

(x - Bi) (x + ti) (x + 2) (x + x + i)
a[ 7 ] : - 4957 ar *t i*t' t / to+sgl z9*8 i*t' 6/ L6-429L* *i* y^ S / 8+61 9 *g 1*f i, 1/8
-25*3i*y^ 3 / Z+s*,*i*y^ 2 / 2-*,Lny+ti ;

Time= 300 msec.
765432

49574L 8i y. 63729 *i y 429L *i y 619 3i'y 25 ti y 5 8i y
(az) - +-+

82216 16

222
(x + 1) (x + 2) (x + x + 1)

- t:- y -i- ti
( c8 ) rsnainder ( strlcst( a[ tr') ,x , f) , y^9 ) ;

14700 rlsec.
I

31900851 ti y
(d8)

@



asquare[7 ] : rgnairder( a[7] ^2, y^8 ) i
Time= 533 msec.

765432
(d9) 74550y -9582y +1290y -186y +30y -6y +2y-L
( cIO ) acr:lc el7 I : rsnainder ( a[ 7 ] *asqr:are[ 7 1,y B ) ;

55omsee' . 7 6' (dIO) (Zt+ot+lZiy -2757L3*iy +37074*iy -53348iy +856tiy
2

- 168 Ei y + 48 Bi y - 16 ti)/I6

lcll_ ) afourttr[ 7 ] : rsnainder ( a[ 7 ] *acr:tre[ 7 ], y I ) ;
P

tirne= 600 msec.
765432

(arr) -2l4o68y +27456y -3684y +528y -84y +16y -4y+I
u[0] : u0Gru01*y+u02*y"2 ;

Time= 50 msec.
2(d12) uo2y *uot-y+uoo

u[ I ] : ulGrull*y+ul2*y^ 2 ;
16 msec.

2(d13) ul2y +u11 y+tr10

u[ 2 ] : u2Gru2]-*ytu22*y^ 2 i
Time= 33 msec.

2(d14) u22y *u21y+u20
u[ 3 ] : u30+u3l*y*u32*y^2 ;
16 msec.

(dIs )

2
u32y +u31y+u30

52 : renrainder ( asquarg[ 7 ]+u[ I J 
*a[ 7 ]+u[ 0 ], y"' 8 ) r

833 msec. 
.7

(d16) - ( (8582 8i uI2 - 63729 ti ull + 49574L 8i uIO - ri92800) y

+ (. 1238 ti u12 * 8582 Bi uII - 63729 ti uIO + 153312) y

+ (200 ti uI2 - 1238 ti uII + 8582 ti u10 - 2O@O) y

4
+ (- 40 8i u12 + 200 ti uII - 1238 8i u10 + 2976) y

3

+ (16 ti u12 - 40 ti uII + 200 Bi utO - 480) y

2

+ (- ro Bi ur2 + 16 8i urr - 40 ti uro - 16 u02 + 96) y

+ (- 16 ti uII + 16 ti u10 - 16 u01 - 32) y - 16 ti uIO - 16 uOO + t6)/L6



(cI7) for r:u uru'u 7 do
r j:0 t}rru I do display(s2lL,jl:ratrceff(ratcoeff(SZ,y,i),ti, j) );

s2 =u00-1
0ro

s2 = ulO
0,r

s2 =u01+2
1, 0

s2 = uII u10
1, 1

s2 =uO2'6
2, 0

2u12 2 ull+5u10
s2=

2, I 2

s2 -- 30
3, 0

2u12-5uII+25uIO
s2=

3, I 2

s2 = 186
4, 0

20 uI2 - 100 uII + 6L9 u10
s2=

4, 1 B

s2 = L29O
5, o

I00 u12 ' 619 uII + 429L uIO
s2=

5, r I
s2 = 9582

6, 0

1238 u12 8582 uII + 63729 u10
s2=

5, r 16

s2 = 74550
7,0

8582 u12 - 63729 uII + 49574L u10
s2=

7,1

Tirne 16400 msec.
(d17)

16

done

(e18) linsolve([s2[0,0],s2[0,I],s2[1,0],s2[1 ,L),s212,o),s212,1],s2[3,0],s2[3,1],'-- s2l4,ol,s2[4,I],s2[5,0],s2[5,1],s2[6, 07,s2l6,L),s2l7,of ,s2U,I]1,
[u00, u01, uO2, u10, u1l, r:f Z] ) ;

Dependent equations eliminated, (16 L2 10 f+ g)
Yncv*rcistent arnrati.1nc'. ('7 q lq 11 l?'lmirne ?flFl? mem en f=r



( c19 ) batcon( 16 ) ;

53 : rsnainder ( acr$e[ 7 ] +u[ 2 ] *asquare[ 7 ] +u[ I 3 
*.1 7 ] +u[ g 3, y' I ) ;

1533 msec.
(d20) ((2oe4o u22 - 153312 u21 i 1192800 u20 - 8582 8i u12 + 63729 ti uII

- 4g574]ti uIO * ,r*rn, tl) y7 + (- 2976 v22 + 20640 u2L - 153312 u20

+

+

1238 ti u12 - 8582 ti uII + 63729 ti u10 - 2757L3 ti) y

(4@ u22 - 2976 u2I + 206/;0 u20 - 200 ti u12 * 1238 ti ull - 8582 8i uLO

5r'
37074 8i) y + (- 96 u22 t 480 u21 - 2976 u20 * 40 8i uI2 - 200 ti uII

4
1238 8i u10 - 5334 ti) y .+ (32 u22 - 96 n2L + 480 u20 - 16 ti u12

3
40 ti uII - 200 Bi uro + ese ti) y + (- 16 v22 + 32 u2L - 96 u2O

2

+

+

+

+

+

16 8i u12 15 Bi uII + 40 Bi u10 +

(- 16 u21 + 32 u20 + 16 ti uII r 16

16 Bi u10 + 16 uOO - 16 Ei) /tO

- 168 ti) y

+16u01 + B ti) y,-16u20

16 vO2

ti u10



(c2I) for r:u uruu 7 do
r j :0 thrru I do display(s3[i, j] :ratcrceff(ratcoeff(S3,y,i), ti, j ) ) ;

s3 =u00-u2O
0r0

s3 =ulO-10,r
s3 =-u2L+2\2O*uOI

rr0
s3 =uII-u10+3

I, I
s3 -- -u22+ 2u2L- 6u2O f uO2

210

2uL2-2ull+5u10-21
s3=

2, I

s3 =2u22 6 u21+30u20
3, o

' 2 u12 5 ull + 25 uIO 107
s3=

3, I

s3 = - 6 u22 + 30 u2I 186 u20
4, o

I

20 u12 100 uII + 6L9 u10 2667
s3=

4iI

s3 = 30 u22 186 u21 + L29O u20
5, o

100 u12 6L9 uII + 429L u10 18537
s3=

5, 1

s3 = 186 u22 + L29O u21 - 9582 u20
6, o

1238 uI2 8582 ull + 63729 u10 2757L3
s3=

6, I '16

s3 = L29O u22 9582 u2I + 74550 u20
7, o

8582 u12 - 63729 ull + 49574L u10 2L46743
s3=

7,1
Tirne= 24650 msec.

.16

(d21) done

k22) rinsorve([s3[0,0],s3[0,t],s3[1,0],s3[1,1],s3[2,0],s3[2,1],s3[3,0],s3[3,1],G 
s3[4, o],s3[4,1],s3[5, o],s3[5, r],s3[6,0],s3[6, t],s3[7,0],s3[7, 1]1,

[u00, uOI, uO2, uIO, uII, u12, u20, uZt, uZZ)) i
Deperdent eqr:ations eliminated: (I3 II)
Tneonsistent ecnra{--ions: (B 'l 6 ]O 14 l2)Time= 851 6 msee. so far



\*.
( e23 ) batcon( 19 ) t

uI0

u22 +

+

+

+

(- 16 ti u32 + 48 ti
16 ti uII + 40 ti

200

u21

+40
t'

16

y+
+16

342s088) y

20640 u21

153312 u20 + L238 ti u12 8582 ti uII +

(856 ti u32 - 5334 Bi u3I + 37074 ti u30

2OO ti u12 + 1238 Bi ull 8582 3i u10

(- 168 ti u32 + 856 ti u3r 5334 ti u3o

63729 8i ulO + 439296) ,U

+ 480 u22 2976 u21 + 2O&O u20

5
58e44) y

96 u22 + 480 u2I 2976 u20

+

+

Bi

ti

+

+

+

40 ti u12 2OO 8i ull + 1238
4

8448) y

32 u22 96 u2I + 480 u20 - 16 Bi u12

uI0

u30

ti ull
u22 + 32

3

ti u10 L34r'.) y +

F 96 u20 + 16 ti u12

u31 168 Bi u30

u10 + L5 u02 + 256)

16 Bi uIO

+ 16) /to

(- 16 ti u3r

uOI - 64) y

+48tiu30-16u21 +

16 ti u30 16 u20 +

32 u20 +

16 Bi u10

16 Bi uII

+ 15 u00

54:renrairder(afourttr[7 ]+u[3]*acr:be[7]+u[2]*asquare[7]+u[I]*a[7]+u[91, y^8 ) ;
Time= 1966 msec.
(d24) ((37074 ti u32 - 2757L3 ?i u31 + 2L46743 8i u30 + 2O@O u22 - 153312 u21

1192800 u20 8582 ti u12 + 63729 ti ull 49574L ti
(- 5334 ti u32 + 37074 ti u31 2757L3 ti u3O 2976



(c25) for i:0 thnr 7 do
r j:O thru I do display(s4[i, j]:ratooeff(ratcrceff(s4.,y,i),8i, j) );

s4 =-u20+u00+1
0r0
s4 =u10-u30

. 0, I

s4 =-u2L*2u2O+uOI-4 
\

lr0

s4 =-u31+3u30+uII-u10
1, I

s4 = - u22 + 2 u2L 6 u20 + u02 + 16

2,0

2 u32- 6 u31 + 2I u30 - 2 uL2+ 2 ull - 5 uIO
54=

2, 1 2

s4 =2v22 6u2I+30u20-8y'-
3, o

6 u32 2L u3I + I07 u30 2 u12 + 5 ull 25 u10

2

s4 = 6 u22 + 30 u2L 186 u20 + 528
4,0

4 u32 - 428 u3I * 2667 u3O - 20 uL2 + I00 uII - 619 utO
s4=

4, I I

s4 = 30 u22 186 u21 + L29O u20 368a-

5,0

428 u32 - 2667 u3I + 18537 u30 - 100 u12 + 619 u1I - 4291 uIO
s4=

5, r 8

s4 = 1.86 v22 + L29O u21 9582 u20 + 27 456
6,0

5334 u32 - 37074 u31 + 2757L3 u30 - 1238 uL2 + 8582 UII - 63729 u10
s4 =-

6, I I6

s4 = L29O u22 9582 u2I + 74550 u20 - 2L4O68
7,0

s4=
7, I

37074 u32 - 2757L3 u31 * 2L46743 u30 - 8582 uI2 + 63729 uII - 49574I u10

s4=
3, I

Time= 34033 msec.
(d2s) done

16



!cZ6l linsolve([s4[O,O],s4[0,I],s4[I,O],s4[I,L3,e4L2,O),s4L2,1],s4[3,0],s4[3,1],
s#;L4, o), s4l4,r l, s4[ 5, o 7, sqLs,r ], s4[6, o 7, s+Eo, tl ,i+tt, oJ,i+tl, tl7,

[u00, tOI, u02, uIO, u1]-, uI2, tr20, u2L,v22,u3O, u31, u321) t
Depndent equations elirninated: (I4 16 13 15)
Solution

(e26)

' ( e27\

(e28)

(e2e)

(e30)

(e31)

(e32)

(e33)

(e3a)

(e35)

(e36)

(e37)
Tirne= L3466 msiec.

u10=0

u00=2

ull=0
u01=-1

u12=0

u30=0
I

u31=0

u32=0

u22=0

u20=3

u21=1

u02=0

BATCEI MNIE

(agz) 1e26, e27, e2B, e29, e3o, e3r, e32, e33, e34, e35, e36, e3zl

Time= 53933 msec.
(d38)

(c39) factor(f);

Tirne= 3683 msec.

(d3e)

( cao)

242(y+x +x+1)(x y-y+x +3x +2)
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