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Abstract

Dual interpolatory subdivision schemes are a research hotspot in geometric modeling. Most existing
related schemes adopt symmetric masks. This paper proposes a parametric asymmetric quaternary
five-point dual interpolatory subdivision scheme with a single parameter, enabling flexible control
over the smoothness of the limit curve. Theoretical analysis demonstrates that the scheme can achieve
C? continuity, and the Hélder exponent is computed to quantify the fractional-order continuity. Mean-
while, the dual interpolation property is verified through numerical experiments.
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Figure 1. The Holder exponent curve of the subdivision scheme (3.1)

& 1. @54&(3.1)R0 Holder F5E1 &%

DOI: 10.12677/aam.2026.158344 186 I3RS


https://doi.org/10.12677/aam.2026.158344

EHE %

B 1 g% G DIESHIX [A1-0.4 & 0.5 PN, LL0.01 25K 1) Holder #8505 . WG HTLE
H Holder T5%BE S5 b I RS K5/ . Holder $RE0T Eon B4 4% AN B stk . 2433
b =0.052344 4143+ 203, 1) U K Holder 1650, LI (20 B i 8 2.290652.

3.3. ZIMABEMESHT
TH 3.2 oG D2 FAE RSN 3 K.

UER]
a,(Z):_W(I+z)3 (1+2° )3(640b(—1+z)4(9+812+1822 +122° +19z* +912° +10z°)
—27 (1659 + 78212 -204172" +33352° + 5415z* +203712° —209912° + 341727 +6702* ))
a'(z)= —;(1+z+zz +2) (1920b(—1+z)3 (15+1232+392% +322° +42z* +1382° +422°
20480z""

+3zz7+39z8+123z9+152'°)—zz(—6636—315212+4395022+19207z3-634424—6222225

+33076z6+3189oz7+2254828—6392129+1567gz”-+30152“)y

am(z)::————43———(22(—4977——298622——2275022——7000234—747024—k16892254—715026——42902“
512027

—5400z" +95302" +14340z" +19250z"* +11760z" —=12663z'° —=2010Z" ) +160b (165
+1080z —7562% —562° —140z* =7202° +360z° +162" +62° +4z'* +1442" —3602'* — 802"
—352m-—504zw-+756zm-+1202w)),

a“)=-—5323;7;(22(24885—%1343792—%91000224—2450023——2241024——4223025—1430026——27002”
VA
+9530z‘2+215102‘3+3ssooz‘4+29400z‘5-—379892‘6-—70352'7)+320b(—495-—297oz+189oz2
+1262° +280z* +1260z° —540z° =20z —62° +36z" +1262° +280z* +1260z° —540z° —20zZ7
—6%+3&#—4&k“—&h”-3&“-6%&”+uyu”+2m£ﬂy
I HES
a(l) 1 1 1 1 1
T= =—, —a,l =—=T’ —a”l =——=7 T_l,
4 2 4() 2 4 (1) 4 (z=1)

1

LA () =2 =e(e-1)(r-2), a0 (1)=-22

?i r(r—l)(r—Z)(z’—3)
HRAE 51 B 2.4 0407048 2R3 1) 22 T 2R RO 3 1R
3.4. ERH

K 2 g G DS E b 78 C° X Ta) Py BUE L R 20 %, BT 24 b = 0.05 I UG BT
b=0.01 B [ UG I B T b = —0.02 - 456 Holder Ta £ EUE T H124 b = 0.05 B 41734 (3. D) IE LK
T b=0.010 KT b=-0.02F, Kbt Ik R H FG I 0 A2 B2 AR m] AR 47 b S ket 4 43 ks R e 1

%ﬁ%ﬁ@nmmm%@ﬁmiﬁgmﬁE%?L{sgq,m%ﬁwgzZ’:ﬂi T

0 p(x) - IR () =1, U R(. 1) X B A

1
m-1 4-1 6

DOI: 10.12677/aam.2026.158344 187 I3RS


https://doi.org/10.12677/aam.2026.158344

FEtG %

y —— 2% =002
- = =¥ =0.01
1k 4= 0.05
a0 e %Qﬁ =01
0.9
/ \
9.6 3
! \
i
04t
0.2+
Sk | 13 1, I

Figure 2. The basis limit function of the subdivision scheme (3.1) when b =-0.02,0.01,0.5,0.1
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