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B A, 7 Morgen-Scott 140 (B 1), Vi, Vy, V3 1V, V,, V3 S BIRH SR E U R K
BTE, V, VAL T Vi, Vi BT, i = 1,2,3. RITAE FHREZ 3,8 v, = v,
Vo=V, 8% B TRFEAV VLY, T, T BRRF AV, Vi AV Vi Vi, i=1,2,3.
X (re, s, )R Vi T ZMAE T WEREAR, B V= Vi + sV + tVi2,i=1,2,3. B4
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Si(Ang) = {8 € C(A0) : 8| sopy € P}
XHE P, REBKI(d+2)(d+ D)2 HWEXRE <d WHEREZIXEE. & H Si(A,,) W%
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8, AR AKERCR 7. (2] e B EE AR IR A I, 4 B AT BB 7. Bl (3,4, 5 | AR R 493
7, R T X —E 8L SR T
6 < dimSi(4,,) <7 H dimS}(A,,) = T ViVi,i = 1,2,3, 58 F—4.
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AL, F dimS5,(A,) =a+0. X B

a = (2r2+ 2),0 = 32}(r+ 1-3j),
HEEEBE, F6 ()X F dinS,
(Ap)=a+oc+ 1 HEFTTM.

F[3], (4] AAFE & & Z 3T -
=1,2IEBAT ERFER. AXHWENEA
BMTHIER r =3 BB R EHE,

B 1 Morgan-Scott ¥4 BHEBR T )
Fig.1 Morgan-Scott partition dimSg(A,,u) =32¢es515053 = tityty, B
ViV.,i=1,2,3, %8 F—&.

2 EBEHE
FATH P A B &K #) Bemstein-Bézier /&8 FEF 4 A, F 4

P4 = (Vi + Vi + kY1) /6,
o i+j+k=61=1,23 (2)
P” v = (Viiy + Vi + kV))/6,

NFRT =AY T, T, AR M S AR, 2508 g1, 81 2w P, PLY 4t B9 Bezier
PAABAT.

X a; b g, RISV, T =/ T, (EH AL, B
Vj_a V+bV1+c Vi+2 (3)

HRRETE, I HEBAETOE,1=1,2,38XK
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RTHEHE RGN
BE, v = Cap i Br + by Ba + o Bs)BRA
BUlk = (@ iEr + by s + e B3 BIEY (8)
XH <2, i+ +k=6,1<j,k<3,1=1,2,3. 51 F B\ i WA BHRE, ATTEE W F 5
WA
(arim Er + b a1 Es + ci,1 EsVBYS = (aron, By + biay By + o, 1E3)k.3,l+1 (9)
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, 40,2 0
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1 - ap,0a,0, #0 (11)
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Al = B2 =0.1=1,2,3 (12)
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A6 5, 8145, B4 2
SRR BhH 5, M R
B3 = (a1 By + b By + a1 B3)* B0
!

3 [1 2 [t 2 [1] [1)
= at.mﬂs,&,o + 3at,l+101,1+1.35,3,1 + 3at,t+1bt,t+xﬂs,1,o + 6at,t+1bt,t+101,1+1,34,1,1

&
Bods= (a1 By + biay o + Clu1, 1E3) By
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= az+1 Iﬁg 0 + 3al+1 i€, 1/35 01 +3ai,1,b141, lﬁs {6 +6ap;, b1, icra, lﬁ4
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r
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a3 ABTY = - e, (2 - 3ag e, DB + ad b B = 1,2.3
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H
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0 0 0 0 0 0 0
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ahA, 0 0 0 0 0 0
0 a} A, 0 0 0 0 0
4, = 0 0 a} A, 0 0 0 0
0 0 0 akA, 0 0 0
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Vi
Vi= nViesiVa+ Vs = (rp s1 t1)| Va
2
Vs Vi
= (ay by ca) V3 = (ca an b)) V2
2 2
1 0 0 4
=(cy an b))t 1 s V2
0 0 1y,
V3 v
= (a3 by cy) Vl = (b3 ¢ a3y) f’z
V, Vs
1 0 O 4
=(by ey ay)| 0 1 0OV,

53 83 13y,

RKUAIBGHERB VL, MV, BXER, N5 R

51/ry, by = ty = s152/12, €1 = 11~ 8182/ 12,

as
as = 11/r3, by = ry - s3ty/r3, c3 = s - tita/r3,
ap = t/ry, b = rp~ sity/ry, cp = sy - tity /1y, (22)
an = $2/13, by = 1y - $353/13, ¢y = 1y~ sat3/13,

a3 = $3/ry, by = t3 - sys3/ry, ci3 = 3~ sat/ry,

ap = t3/ry, byy = r3 = s3t3/15, €y = S3 = Lyt3/ 1y, )
B(16)4;,i=1,2,3 FFREAM(22) 7 LIEF)

e = ndy, by = 1l by = Ay, en = ndy, e = nds, by = nd;y (23)
KRB (IDRAQOTURI, IIATAMNEELET A1,45,4,,4,,43,4,, FIAFTE
WXL AEFHEE  RABRKBTRANER(XBHESTHRERRER M H5).

@ x 2, (9 x 7, () x5
(1) x 7. (8) x ;13‘1 (9) xaigz
(1) - (4) x2rA1an, (1) - (5) x 2r3l5ap3
(2) = (6) x 2r3Q2an, (2) - (7) x 2riAjay
(3) - (8) x 2rjAsay, (3) - (9) x 2rA,ax
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M = (A'},4",) (24)
rpahay riak 0 1 0
ra a%3 asy 0 r a%l 0 1
0 r3a%3a32 r2a§2 0 0
fza%z Tla%1012 0 0 0
r3a%3 O r1a§1a13 O O
Ay = 0 r3a%3 r2a§2a23 0 0
2r2r3l%A1A3a13 27‘11‘35%[)1[)2(173 rzl%Al
2 - 2 0 €12 2
53 t3 53
0 2f1f3l§421421121 _ 2f1f25%€243031 0 0
$1 11
2ryr38341A3a1 2ri 1283824305 r3s3d;
- 2 0 2 - 2 - bn
t3 $3 3
0 0 0 0 0 0 0
0 0 0 0 0 0 0
1 0 0 0 0 0 0
0 1 0 0 0 0 0
0 0 1 0 0 0 0
, 0 0 0 1 0 0 0
A = risid
- by 0 0 B -si 0
13 .
2 2
A A
3 r3t32 - r2522 - b 0 t% - 53
S a1
ritids
0 0 €31 -5 -5 0 1}
$3
EEE
% -5 0
det| O 5 - sl= 8- sisss (25)
-5 0 I
B 1115135 515783 B
rankM = rankM' =9
M, B (21) K18
dme%(Am_,) =40-9 = 31,L1l2l3 7 818283 (26)

—Fﬁ%g Lityl3 = 818,83 H‘J'Iﬁﬂ‘ﬁ,ﬁ M’Mﬁﬂ?%ﬁﬂ‘iﬁ
(7) 57 x s3s3 + (8) 47 x 1313 + (9) 17 x 1353
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s, BHRDEEN=TE-FI T RN AHT. &

rankM’ = 2 + rankM’ (27)
He
sit st 0 1 0 0 0 0 0
s 0 2 0 1 0 O 0 O
0 st} s 0 0 1 0 0 0
M=|nd 55 0 0 0 0 1 0 0 (28)
rnss 0 s32 0 0 0 1 0
0 rtd 033 0 O O 0 1
0 0 0 ¥ ¥y ¥y Xy Xy Xl
X HE
¥ = 8383(8283 - nty)
*, = th53(s3rp - tat3)
*3 = t%t%%(htz - r182)
*4 = sissti(raty = sas3)
%5 = s503(s18p = tyry)
*o = 283(risp - titp)
HIERIET A
slt%*l +hs3%g 4+ fzt%*‘: + f3$§*5 =0
FIST ¥+ a3 %3+ sT X+ 1t %s = 0
r1t%*2 + f23%*3 + S3t%_*5 + t33%*6 =0
A m
rank M’ = 6 (29)
M E(27)
rankM = rankM’' = 2+6 = 8 (30)
A (21) X5
dimS3(A,) = 40 - 8 = 32, titats = 515283 (31)
GAATHRR, A TENEH:
EE1 i’ A, N Morgan-Scott = £ &4, N
31 < dimS3(4,,) < 32 (32)
H
dimS2(An) = 32etitrty = s15253 (33)

tilaty = 815953 B{]J—LWESL%E% Vi, i/i,i = 1’2’31§3:—}.5\-
BEERHEMENT d>2r WHER, EEH(B,I]FMER=ZATN s LT B
BT R, 55 ([3,4])%F Morgen-Scott F 4, B &k 23 (8] S3(A,, ) FIAEREI X —T R
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On the Dimension of Spline Space S2(A,,)

for Morgen-Scott Partition

Chen Zhibin, Deng Jiansong, Xi Meicheng, Feng Yuyu

(Dept. of Mathematics of USTC)

Abstract  As well known, the dimension of spline space for Morgen-Scott partition depends on the ge-

ometry of the partition. It is proved in this paper that the conjecture proposed by D.Dinner is correct

for r=3.

Key words

computer aided geometic design, multivariate splines, Morgan-Scott partion



