1 T

VV VYV V VYV V VYV V VYV VYVVY

- T

restart:with (LinearAlgebra) :

> # General sphere condition

> Lambda:=-R*2*e0”2+b*2*e0*2+c*2*e042+A*2*%e0”2+B*2*e0*2+C*2*e0*2+a
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r2*e0*2-R*"2*el”*2+b*2*el”2+c*2*el*2+A"2%el*2+B*2%el”*24+C*2%el1*2+a"
2*el*2-R*"2*e2”2+b"*2*e2*2+c"2%e2"2+AN2%e2*2+B"2%2"2+C*2%e2”2+a"2
*e272-R"2*e3”2+a*2*e3"2+b"2%e3%2+c*2%e3*2+AN2*%e3"2+B"2*e342+C 2*
e372+4*A*f0*el+4*C*fl*e2-2*A*a*e0”2+2*A*a*e3*2-4*c*e3*£0-4*b*e3*
fl+4*a*e3*f2+4*a*e0*fl+4*c*e0*£3+4*A*f2*e3-4*A*fl*e0-4*C*f2*el+4
*b*e0*f2-2*C*c*e042+2*C*c*e242+4*C*£f0*e3-4*b*e2*f0-4*a*e2*£3+2*C
*c*el”*2+4*B*f3*el-2*B*b*e2”2-4*B*fl*e3+4*B*f0*e2-4*c*el*f2-2*A*a
*el*2-4*A*f3%*e2+2*B*b*e3"2-4*B*f2*e0-2*B*b*e0*2-4*a*el*f0-2*C*c*
e372-4*C*f3*e0+4*c*e2*f1+2*B*b*el”2+4*b*el*£3+2*A*a*e272-4*A*c*e
O*e2+4*C*a*e0*e2-4*B*a*el*e2-4*A*b*el*e2-4*C*b*e2*e3-4*B*a*el*e3
+4*A*b*e0*e3—-4*A*c*el*e3-4*C*a*el*e3-4*B*c*e2*e3+4*B*c*e0*el—-4*C
*b*e0*el+4*£142+4*£072+4*£342+4*£272:

# Coordinates of base anchor points
Al:=0:B1:=0:C1:=0:
A2:=0:B2:=1:C2:=0:
A3:=0:B3:=-1:C3:=

A4:=1:B4:=0:C4:=

A5:=1:B5:=B:C5:=

# Coordinates of platform anchor points
al:=0:b1:=0:cl:=0:
a2:=0:b2:=b2:c2:=0:
a3:=0:b3:=b3:c3:=0:
ad:=a:b4d:=bd:c4:=0:
a5:=a:b5:=b5:c5:=0:

# Set of equations
Lambdal :=factor (subs (a=al,b=bl, c=cl,A=Al,B=Bl,C=Cl,R=R1l, Lambda))

Lambda2:=factor(subs(a=a2,b=b2,c=c2,A=A2,B=B2,C=C2,R=R2,Lambda))
Lambda3:=factor(subs(a=a3,b=b3,c=c3,A=A3,B=B3,C=C3,R=R3,Lambda))
;ambda4:=factor(subs(a=a4,b=b4,c=c4,A=A4,B=B4,C=C4,R=R4,Lambda))
;ambda5:=factor(subs(a=a5,b=b5,c=c5,A=A5,B=B5,C=C5,R=R5,Lambda))

N:=e0*2+el*2+e2”2+e372:
Phi:=e0*f0+el*fl+e2*f2+e3*£3:

Delta2l:=Lambda2-Lambdal:
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Delta3l:=Lambda3-Lambdal:

> Delta4dl:=Lambda4-Lambdal:
> Delta51:=Lambda5-Lambdal:

> # Item 1

> e3:=solve(a*el0*el-a*e2*e3-el*el-e2*e3,e3);
eDel (a—1)
e2(a+1)

# (a) Triples ml,m4,m5 and M1,M4,M5 are not congruent

> solve ({Phi,Deltad4l,Deltab1}, {£f1l,£2,£3}):
> assign (%) ;

> G2:=numer (simplify (Delta2l)) :nops (%) ;degree (G2, {e0,el,e2,e3});

\%

865

6
G3:=numer (simplify (Delta3l)) :nops (%) ; degree (G3, {e0,el,e2,e3});

865

6
H2:=factor (resultant (G2,N, e0)) :nops (%) ;

5
H3:=factor (resultant (G3,N, e0)) :nops (%) ;

5
K2:=op(1,H2/64/e2*2/a*2/el”2):
K3:=op(1l,H3/64/e2*2/a*2/el”2):

factor (coeff (K2,e2,4));

(a+])2(b2b4—b2b5+B)
B:=solve (b2*b4-b2*b5+B, B) ;

—b2 b4 + b2 b5
factor (coeff (K3,e2,4));

—(a+ 1) (b4—b5) (b2 +b3)
b2:=-b3:
factor (coeff (K2,e2,2));

—4b3el® (bd—bS) (a>—b3bd—bdbS—1)
factor (coeff (K3,e2,2));

—4b3e12(b4—b5)(a2+b3b4—b4b5—1)
b4:=0:
factor (coeff (K2,e2,2));

4b3b5612(a—1)(a+1)
a:=1:
factor (K2) ;

Ab3bSel €25 (b5+1) (b3 +1)
factor (K3);

Ab3bSel 25 (b5—1) (b3 +1)



[ > a:="'a':b4:='b4':b2:='b2':B:="'B':
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fl:="fl1':£2:="£2':£3:="£3"':

# (b) Triples ml,m4,m5 and M1,M4,M5 are congruent

a:=1:b4:=0:b5:=B:

solve ({Phi,Delta2l1,Deltab51}, {£f1, £2, £3}):

assign (%) ;

G4 :=numer (simplify (Deltadl)) :nops (%) ; degree (G3, {e0,el,e2,e3});
14
6

H4:=factor (resultant (G4,N,e0));

16 B2 el2 e22 (Bel —e2)2

a:='a':bd:="b4"':b5:="b5"':
fl:="£1':£2:="£2"':£3:="£3':e3:="'e3"':
# Item 2
e2:=0:
a:=1:
# (a) Triples ml,m4,m5 and M1,M4,M5 are not reflection-congruent
solve ({Phi,Deltad4l,Deltab51}, {£f1,£2,£3}):
assign (%) ;
G2 :=numer (simplify (Delta2l)) :nops (%) ; degree (G2, {e0,el,e2,e3});
134
3
G3:=numer (simplify (Delta3l)) :nops (%) ; degree (G3, {e0,el,e2,e3});
134
3
H2:=factor (resultant (G2,N, el)) :nops (%) ;
3
H3:=factor (resultant (G3,N, el)) :nops (%) ;
3
K2:=0p(1,H2/16/e0"2):
K3:=op(1,H3/16/e0"2):
factor (coeff (K2,e0,2));
B b4 (b2 —-Db5)
factor (coeff (K3,e0,2));
B b4 (b3 -Db5)
# (1)
b4:=0:
factor (coeff (K2,e3,2));
b2b5—-B
B:=b2*Db5:
factor (coeff (K3,e3,2));
—b5 (b2 +b3)



b2:=-b3:
factor (K2) ;
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—b3b5e0e3(b5—-1)(b3-1)
factor (K3);

-b3b5e0e3 (b5+1)(b3-1)

a1 11 117
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> bd:="'b4d':b2:="b2':B:="B':
>
> # (ii)
> b2:=b5:b3:=b5:
> factor (coeff (K2,e3,2));
i b4 b5 +b5°— B
> B:=solve (-b4*b5+b5*2-B,B);
i b4 bS + b5°
> factor (coeff (K3,e3,2));
2b5 (b4 -D5)

[ > b3:='b3':b2:='b2':B:="'B':
[ > £fl:="£f1':£2:="£2"':£3:="£3':e3:="'e3"':
[ >
[ > # (b) Triples ml,m4,m5 and M1,M4,M5 are reflection-congruent
[ > b4d:=0:b5:=-
[ > solve ({Phi,Delta2l,Delta51}, {f1, £f2,£3}):
[ > assign (%) ;
| > G4:=numer (simplify (Deltadl)) :nops (%) ;degree (G3, {e0,el,e2,e3});
14
L 3
> H4:=factor (resultant (G4,N,e0));
16B2632 (el +e3 )(B2612+B2e32+e3 )

[> # This finishes the discussion of the special case.

[ >



