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P710[j]
P400(]
P310[j]
P310[j+1]
P220(j-1]
P220[j]
P220[j+1]
P130[j]
P130[j+1]
P3bs[]

@

P701[j]
P400[]
P310[j]
P310[j+1]
P220[j-1]
P220[j]
P220[j+1]
P130[j]
P130[j+1]
P3bs[]

@

P620[j]
P400]]
P310[j]
P310[j+1]
P220j-1]
P220[j]
P220[j+1]
P130[j]
P130[j+1]
P3bs]

@

P602]j]
P400]]
P310[j]
P310[j+1]
P220j-1]
P220[j]
P220[j+1]
P130[j]
P130[j+1]
P3bs[]

@

P611j,1]
P400]]
P310[j]
P310[j+1]
P220j-1]
P220[j]
P220[j+1]
P130[j]
P130[j+1]
P3bs[]

@

P611[j-1,2]
P400]]
P310[j]
P310[j+1]
P220(j-1]
P220[j]
P220[j+1]
P130[j]
P130j+1]
P3bs[]

lover 4

coococoorkN

-
Q
<
)

14

CooOoOwWOoO O ®W

lover 112*c
-4*c-8*c"3+32*c"2+12
56*c-36*c"2+8*c"3
-8*c"2-12+48*c

-3

6*c+12*c"2

3+6*c

0

0

0

lover 112*c
-4*C-8*c3+32*cN2+12
72*c-36*c"2+8*c"3
-8*¢"2-12+32*c

-3
12*c+12*c"2
3

0
0
0

lover 112*c
84*c+8*c"3-48*c"2-12
48*c+28*c"2-8*Cc"3
8*c"2+12-32*c

3
12*c+12*c"2
-3

0

0

0

P521[j,1]
P400[]
P310(j]
P310[j+1]
P220[j-1]
P220(j]
P220[j+1]
P130]j]
P130[j+1]
P3bs[]

@

P521[j-1,2]
P400[]
P310[j]
P310[j+1]
P220[j-1]
P220[j]
P220[j+1]
P130[j]
P130[j+1]
P3bs[]

@

P3bsj]
P400[]
P310[j]
P310[j+1]
P220[j-1]
P220[j]
P220[j+1]
P130[j]
P130[j+1]
P3bs[]

@

P512[j,1]
P400[]
P310[j]
P310[j+1]
P220[j-1]
P220[]]
P220[j+1]
P130[]
P130[j+1]
P3bs[]

@

P512[-1,2]
P400]]
P310[j]
P310[j+1]
P220[j-1]
P220[j]
P220[+1]
P130[j]
P130[j+1]
P3bs[]

@

P503(j]
P400[]
P310(j]
P310[j+1]
P220[j-1]
P220(j]
P220[j+1]
P130]j]
P130[j+1]
P3bs[]

lover 168
-18+45*c-5*c"2
-52*c+84+5*c"2
42-5*c

0

6*c+54

0

6*c+6

0

0

lover 168
66-49*c+5*c"2
84+32*c-5*c"2
5*c-42

0

6*c+54

0

6*c+6
0
0

=1over 336*

228*c-175*c"2+105*c"3-16*c"4-36
72+16*c"4-342*C-105*c"3+175*c"2
0

0
-36-6*c"2+108*c
0

6*c+6*c"2

0

0

1lover 336*c
-105*c"3+171*c"2-180*c+16*c"4+36
-36+276*c+55*c"3-121*c"2-8*c"4
-8*c"4+50*c"3+234*C-36-74*c"2

0
18+12*c"2+27*c
18+6*c"2-27*c
6*c+6*c"2

0

336*c

lover 336*
-36+16*c"5+360*c-445*c"2+143*c"3-100*c"4
347*c"2-16*c"5+92*c"4-93*c"3-36+204*C
8*c"4-234*c+74*c"2+36-50*c"3
18+6*c"2-27*c

18+12*c"2+27*c

0
6*c+6*c"2
336*c

lover 672*c
72+342*c"2-210*c"3+32*c"4-360*C
-72-195*c"2+510*c+105*c"3-16*c"4
-72-195*c"2+510*c+105*c"3-16*c"4
0

36+18*c"2

36+18*c"2

6*c+6*c"2

6*c+6*c"2

672*c



P170[j]
P220[j+0]
P220[j+1]
P220[j+2]
P220[j+3]
P40
P310[j+0]
P310[j+1]
P310[j+2]
P310[j+3]

@

PO71(j]
P220[j+0]
P220[j+1]
P220[j+2]
P220[j+3]
P0O40]]
P310[j+0]
P310[j+1]
P310[j+2]
P310[j+3]

@

P260[j]
P220[j+0]
P220[j+1]
P220[j+2]
P220[j+3]
P040]]
P310[j+0]
P310[j+1]
P310[j+2]
P310[j+3]

@

P062(j]
P220[j+0]
P220[j+1]
P220[j+2]
P220[j+3]
P40
P310[j+0]
P310[j+1]
P310[j+2]
P310]j+3]

@

P161[-1,2]
P220[j+0]
P220[j+1]
P220[j+2]
P220[j+3]
PO40[]
P310[j+0]
P310j+1]
P310[j+2]
P310[j+3]

@

P161[},1]
P220[j+0]
P220[j+1]
P220[j+2]
P220[j+3]
P0O40[]
P310[j+0]
P310[j+1]
P310[j+2]
P310[j+3]

:=1lover 8 P350([j]
1 P220[j]
0 P220[j+1]
1 P220[j+2]
0 P220[j+3]
8 P040[]
0 P310[j]
0 P310[j+1]
0 P310[j+2]
0 P310[j+3]
@
=1lover 16 P251[j-1,2]
1 P220[j+0]
1 P220[j+1]
-1 P220[j+2]
-1 P220[j+3]
16 P040[]
0 P310[j+0]
0 P310[j+1]
0 P310[j+2]
0 P310[j+3]
@
=1lover 14 P251[j,1]
5 P220[j+0]
0 P220[j+1]
2 P220[j+2]
0 P220[j+3]
11 P040[]
0 P310[j+0]
0 P310[j+1]
0 P310[j+2]
0 P310[j+3]
@
lover 112 P152[j-1,2]
17 P220[j+0]
17 P220[j+1]
11 P220[j+2]
11 P220[j+3]
100 P040[]
0 P310[j+0]
0 P310[j+1]
0 P310[j+2]
0 P310[j+3]
@
lover 112 P152[j,1]
27 P220[j+0]
-7 P220[j+1]
-15 P220[j+2]
7 P220[j+3]
100 P040]]
0 P310[j+0]
0 P310[j+1]
0 P310[j+2]
0 P310[j+3]
@
lover 112 PO53(j]
27 P220[j+0]
7 P220[j+1]
-15 P220[j+2]
7 P220[j+3]
100 P040]]
0 P310[j+0]
0 P310[j+1]
0 P310[j+2]
0 P310[j+3]

:=1lover 28

lover 8064
3*C[1]-3*C[3]+6*C[3]"2-24*C[0]-6*C[1]"2+3600
-17%c[0]-2*c[2]"2-4%c[1]+¢[2]-4*C[3]-504+34*C[0]"2
-3*C[1]+3*C[3]-6*C[3]"2+24*C[0]-1008+6*C[1]"2
17*c[0]-c[2]+2*c[2] 2 +4*C[1]+4*C[3]+504-34*C[0]"2
5184

288

0

0

0

Lover 8064
-3*C[1]+3*C[3]-6*C[3]"2-24*C[O]+6*C[1]°2+3600
17+C[0]-c[2]+2*C[2]"2+4*C[1]+4*C[3]+504-34*C[0]"2
3*[1]-3%C[3]+6*C[3]"2+24*C[0]-1008-6*C[1]"2
-17%c[0]-2*C[2]"2-4*C[1]+C[2]-4*C[3]-504+34*C[0]"2
5184

288

0

0

0

lover 8064
-5%¢[3]-c[2]+10*c[3]"2-7*c[0]-2*c[1]"2+2718+c[1]
-846-c[1]-5*c[0]-7*c[3]+c[2]-2*c[2]"2+10*c[0]"2
-1098+5*¢[3]-10*c[3]"2-c[1]+ 7*c[0]+c[2]+2*c[1]"2
c[1]+5*c[0]-c[2]+1170+7*c[3]-10*c[0]"2+2*c[2]"2
5976

144

0

0

0

=1over 8064

-5rc[1]+c[3]-2%c[3]"2-7*c[0]-c[2]+10*C[1]°2+2718
5rc[0]+2*c[2]"2+7*C[1]-c[2]+C[3]+1170-10*C[0]"2
5rc[1]-c[3]+2*C[3]"2+7*C[0]+¢[2]-1098-10*C[1]"2
-5*c[0]+c[2]-2%c[2]"2-7*c[1]-c[3]-846+10*c[0]"2
5976

144
0
0
0

lover 224
54

54

-27

-27

166

2

2
0
0



P530]]
P400[]
P310[]
P220[]
P130[]
PO40[]

@

P440]]
P400[]
P310[]
P220[]
P130[]
PO40[]

@

P350]]
P400[]
P310[]
P220[]
P130[]
PO40[]

@

P341[j]
P800Ij]
P710]j]
P620]j]
P440]j]
P260]j]
P170]j]
PO8OIj]
P701j]
P611j]
P521j]
P251[j]
P161[j]
PO71[j]

@

P431(j]
P800Ij]
P710(j]
P620(j]
P440]j]
P260]j]
P170]j]
PO8OIj]
P701j]
P611j]
P521j]
P251j]
P161j]
PO71j]

14

70

14

280

280

P422]j]

@
P332[]

@
P242(j]

Remainder

Remainder

P800[j]
P710[]]
P620[j]
P440[j)
P260][j]
P170[j]
PO8O[j]
P701[j]
P611[j]
P521[j]
P251[j]
P161[j]
PO71[j]
Remainder

lover 1680
219*c-96*c"2-165
864-1040*c+448*c"2
-1764-672*c"2+1596*C
-630-630*c
-84-84*c
144*c+144
-45*c-45
192-192*c+96*c"2
896*c-448*c"2-1008
3696+672*c"2-1344*c
1008+1008*c
-672-672*c
144*c+144

K422

lover 2240
-27*c-240+18*c"2
144*c-96*c"2+1024
-1344-252*c+168*c"2
-1120-420*c"2+630*c
-1344-364*c-56*c"2
-16*c+1024+96*c"2
-30*c"2-240+45*c
448
-2240
4032
672*c"2+4032-1008*c
-2240+1120%*c-448*c"2
-272*c+96*c"2+448
K332

lover 1680

-45

144

-84

-630

-224*c"2-1764+224*C

-144*c+64*c"2+864

-165

144

-672

1008

3696

-1008+224*c"2-224*c

144*c+192-64*c"2
K242



P132(j]
P800[]]
P710[]
P620[]]
P440[]]
P260[]]
P170[j]
P08O[j]
P701[j]
P611[j]
P521[j]
P251[j]
P161[j]
PO71j]
P602j]
P512j]
P152[j]
P062[]]
Remainder

@

P222[j]
P800[]]
P710[]
P620[]]
P440[j]
P260[]]
P170[j]
P08O[j]
P701[j]
P611[j]
P521[j]
P251[j]
P161[j]
PO71[j]
PB02[j]
P512j]
P152[]]
P062[]]
Remainder

@

P312[j]
P800[]]
P710[]
P620[]]
P440[j]
P260[]]
P170[j]
P08O0[j]
P701[j]
P611|
P521
P251]
P161]
PO71]
P602|
P512]
P152]
P062|
Remainder

@

PO51(j]
P800Ij]
P710]j]
P620]j]
P440]j]
P260]j]
P170(j]
PO8OIj]
P701j]
P611j]
P521j]
P251[j]
P161[j]
PO71[j]

lover 8640
1086*c"2-2379*c
11408*c-5152*¢"2-1792
7896*C"2-17724*c+8736
-2940*c"2+10710%c
-2604*c+672+504*c"2
3680+416*c"2-976*c
-1728+765*c-210*c"2
1792+1920*c-960*c"2
-6944+4480*c"2-8960*c
-8736+13440*c-6720*c"2
-672+4704*c"2-17136*c
-17024-4032*c"2+15456*c
928*c"2-3920*c+6688

-1792
8736
24864
-7840
-35/18*K422-7/9*K242+49/27*K332
lover 2160

411*c-174*c"2-270
800*c"2-1936*c+1760
-3864-1176*c"2+2940%*c
-3780-420*c"2-630*c
-3864-84*c-504*c"2
-16*c+1760+224*c"2
-270-45*c-30*c"2
-384*c-32+192*c"2
-896*c"2-1568+1792*c
-2688*c+9408+1344*c 2
9408+672*c"2+1008*c
-1568-672*c
304*c-32-32*c"2
896
-3360
-3360
896
14/9*K422+14/9*K242+28/27*K332

=1lover 8640

510*c"2-1065*c-1728
5168*C-2464*c"2+3680
3864*C"2-8148*c+672
-2940*c"2+6930*c
-4452*c+8736+1848*c"2
-1792+32*¢c"2+752*C
495*c-210*c"2
6688+768*c-384*c"2
-17024+1792*c"2-3584*c
-672+5376*C-2688*c"2
-8736+4704*c"2-11088*c
-6944-5376*c"2+12768*c
1312*¢"2-3920*c+1792
-7840
24864
8736
-1792
-7/9*K422-35/18*K242+49/27*K332

lover 3

Loo0o0o0o0o0

rooOOOO

P141j]

@
P231j]

@
P321j]

@
P411[j]

@
P501j]

P800
P710]
P620|
P440)

P260[j]
P170[j]
POBO[j]

P701]
P611]
P521]
P251]
P161]
PO71

P800
P710|
P620|
P440
P260|
P170|
P080|
P701|

i]

1

P611]j]
P521[j]
P251[j]
P161]j]
PO71j]

P800
P710]
P620|
P440)
P260|
P170|
P080|
P701|
P611|
P521|
P251]
P161|
PO71|

P800[j]
il
il

P710]
P620|
P440)
P260)|
P170]
P080|
P701
P611]
P521]
P251|
P161|
PO71|

P800[j]
P710[j]
P620[j]
P440[j]
P260[j]
P170[j]
POSO[j]
P701j]
P611(j]
P521[j]
P251[j]
P161[]]
PO71[j]

cooococor

over 3

iR

MooooOO

lover 15

42
-28
6

lover 15
-3

12

-14

m>oooo

lover 15

CooCORELOOOOOHwW

lover 3

cocoocohro0O0OOCOO,



#

# MAPLE file: bbImuilt

# runs under: Maple V Release 2

# author: J'org Peters, jorg@cs.purdue.edu
# date: Jan 1994

#

# multiply two univariate polynomials in BB-form
#

#.

bblmult := proc(bl, d1, b2, d2)

# bi: array(0..di)
# di : degree of bi
#

local ii,i1,i2, dgout,out:
if nargs <> 4 then
ERROR('wrong number of arguments’): fi:

dgout := d1 + d2:
out := array(0..dgout):

for ii from O to dgout do
outfii] := 0;

od:
for il from 0 to d1 do
for i2 from 0 to d2 do
mult := binomial(d1,i1)*binomial(d2,i2)/binomial(d1+d2,i1+i2);
out[il+i2] := out[i1+i2] + mult* b1[i1] * b2[i2]:

od:od:

out;

end:

#

#

# MAPLE file: chk

# runs under: Maple V Release 2

# author: J'org Peters, jorg@cs.purdue.edu
# date: Jan 1994

#

#

# check C1 and C2 conditions between the patches
# p and g and across the splitting edges in the
# neighborhood of M and P

# (between p and r, respectively p and s)

HEREEEE R

# degree of the patches

# read the coefficients relevant for the C1 and C2 conditions
# the coefficients are expressed in terms of 14 variables:

p(4,0,0],
p[3,1,0], p710p,
p220m, p[2,2,0], p220p,

--- position of P
tangent plane at P
--- curvature at P
p[0,4,0], --- position of M
P220[1],P220[2], P220[3] together with p[2,2,0]

--- curvature and tangent at M
base3, --- nullspace of 3rd layer at P
K242,K332,K422 --- nullspace of the 3 C2
constraints not associated
with the 3 disks at P and M

R

read PMlayer0:

p[1,3,0] := p[0,4,0] + (p[2,2,0]-P220[2])/4:
read atP:
read atM:

read PMlayer12:
read bblmult:

coefficients determining the

# Dip contains the coefficients of (1/d)D_i p
D1p := array(0..d-1):
D2p rray(0..d-1):
D2q rray(0..d-1):
for i from 0 to d-1 do
D1p[i] := simplify(p[i+1,d-i-1,0]-p[i,d-i,0]);

D2[i] := simplify(D2p[il-D2q]i]);
od:

# Dijp contains the coefficients of (1/(d*(d-1))) D_iD_jp
D12 := array(0..d-2):
D22 := array(0..d-2):
for i from 0 to d-2 do
D12p := p[i+1,d-i-2,1]-p[i+1,d-i-1,0]
-pli,d-i-1,1]+p[i,d-i,0];

D22p := pli,d-i-2,2]-2*p[i,d-i-1, 1]+p[i,d-i,0];
D12q := q[i+1,d-i-2,1]-q[i+1,d-i-1,
-q[i,d-i-1,1]+q[i,d-i,0];

D224 = qfi,d--2,2]-2*q{i d-i-1, L} +qi,d-i,0];
D22[i] := simplify(D22p-D22q);
D12f[i] := simplify(D12p-D12q);

od:

# derivatives of the connecting map f and the degree raising polynomial
D2f1 := array(0..2):
D2f1[0] := 1: D2f1[1] := 1: D2f1[2] := 1-c:

D22f1 rray(0..1):

D22f1[0] := 0: D22f1[1] := c*(1-2*C):
rais := array(0..2):

rais[0] := 1: rais[1] := 1: rais[2] := 1:

# D2p=D2q across the splitting edges
“error in C1 conditions across splitting edges in the 3 disk at P and M";
c1PS := array(0..2):
c1MS := array(0..2):
forifrom0to 2 do
i :=d-1-i:
c1PSi] := simplify(pl[ii,0,1+i]-p[ii,1,i]
-(r[ii, 1,i]-r[ii,0,1+i])):
c1MSJi] := simplify(p[0,ii, 1+i]-p[1,ii,
~(S[L,ii,i]-s[0,ii,1+i])):

od:
print(c1PS,c1MS);

# D22p=D22q across the splitting edges
“error in C2 conditions across splitting edges in the 3 disk at P and M’;
c2PS := array(0..1):
c2MS := array(0..1):
forifrom 0 to 1do
i :=d-2-i:
c2PS[i] := simplify(plii,0,2+i]-2*p[ii,1,1+i]+p[ii,2,i]
-(r[ii,0,2+i]-2*rii, 1, 1+i]+rfii,2,i])):
c2MSJi] := simplify(p[0,ii,2+i]-2*p[1,ii, 1+i]+p[2,ii,i]
~(s[0ii,2+i]-2*S[L,i, 1+ +s[2,ii 1)):

od:
print(c2PS,c2MS);

# D2p+D2qg= D2f1*D1p across the edge PM
“error in C1 conditions across the edge P M*;
u := bblmult(D1p,d-1,D2f1,2):
v := bblmult(D2p,d-1,rais,2):
w := bblmult(D2q,d-1,rais,2):
clerr := array(0..d+1):

for j from 0 to d+1 do

clerrfj] := simplify(u[j]-(v[jl+wIi])):
od:
print(clerr);

# D22p-D2f1*D12p+D22f1*D2p = D22¢-D2f1*D12q+D22f1*D2q across the edge PM
“error in C2 conditions across the edge P M";
uv := bblmult(D12,d-2,D2f1,2):
wv := bbimult(D22,d-2,rais,2):
vw := bblmult(D2,d-1,D22f1,1):
c2err := array(0..d):
for j from 0 to d do
c2err[j] := simplify(vv[jl-uv[jl+vw[j]/(d-1)):

od:
print(c2err);









