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A [0,2] = [0,2]; M:[0,2] = [- 2,0];
Ay [-2,0] = [-20]; M:[- 2,00 =[0,2].
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wi(x,y) = (x - 1)2— (y- 1)2: xz— yz— 2% + 2y, (x,) € A1,

wax,y) = (v— 1%+ (y+ 1)*= 2= 2%+ y* = 20 + 2y,

wix,y) =— (x+ 17+ (y+ )7=— x4 y'= 2v+ 2y,

wa(x,y) =— (x+ )= (y= )%+ 2== x>= y"= 2u + 2y,
- M/(2D). ¢ ” ,

wax.y) = wix,y) = 2°= gy’

wi(x, y) = walx, y) = = 2= gax’

wa(x, y) = ws(x, y) == = quy’

wi(x,y) = walx, y) = A= qux’
g1= 2, q2=- 2, q8=- 2, qua= 2

(%}’) E AZ;

(x,y) € n
(x,y) € Ay
, 0



865

s(x, y):= wi(x,y)+ 2(0= y)2+ (= 2)(0- x)2+ (- 2)(y- 0)2 . (11)
3 , 4 2
3.2
5 . , , 3 x 3.
4 4 , - Mo Mo My My
y X Mo M.
, Me= Mo+ Mio, Moy = My1+ My, Mio= 2My1, M= 2M,4,
. ALi= 1,234
A [0,2] = [0, 1]; A:[0,2] = [ 2,0];
Ax[- 1,0] =[- 2,0]; A:[— 1,0] =[0,1].
wi(x,y) = (x= 1)°= 2(y- 0.5)%= 0.5=
xi— 2y" - 2+ 2y, (x,y) € A,
wax,y) = (v= 1%+ (y+ 1)*= 2= &%+ y* = 2o + 2y, (v,y) € M,
wi(x,y) =— 2(x+ 0.5+ (y+ 1)°= 0.5=
- 227+ yz— 2% + 2y, (x,v) € A,
wa(x,y) == 2((x+ 0.5+ (y= 0.5)%)+ 1=
— 27— 2y = 2w+ 2y, (x.y) € M
. ) 2
2 , :
s(x, y)r= wi(x,y)+ 3(0= y)i+ (= 3)(0= x)2+ (= 3)(y- 0)7 . (12)
5
M,
Ma A ",-l"", M : . i
Y u‘-"_r | ‘”‘il v
x _ A v ‘ M,
, ,. ..-"-. 1_:.',’ " { -
¥, M
4 5
3.3
, \ 6

a>00b>0c¢c>0d>0 Mo Me2 Myt M2 Mex Moy 4
,  N,1= 1,234 ,
A [0, a] = [0, ¢]; MN[0, a] = [- d,0];
Ax[- b,0] - [-d,0]; M:[- b,0] =[O0, ¢c].

B



866

Mot M= al b, Myt My= ¢t d, e Ml
Mcx: Mx1+ MxZ; MG}'= My1+ ]‘4}'27 g [ ! ! {
6 M /N < M -~
A Oy v #
, a ;Z/‘ I /M‘.,,t’?(&* 3
P M.,
, : P - Smons
a c 1 2 ¢ \
witx,y) = bx- 4] - d[y- 2] L ,{ l ”
- de?) =
bx*= dy*— abx + cdy, (x,y) € A, 6
al? dl? 1, 2
wax,y) = bl x- ol eyt 5| - 4(ba— ad’) =
bx’+ o= abx+ cdy, (x,y) € M,
2 2
w3(x,y) =— a|x+ % + ¢l y+ % + %(abz— cdz):
— ax’+ cyz— abx + oy, (x,y) € s,
2 2
wa(x,y) = - a[x+ % - d|y- é + }L—(ab2+ dc*) =
- ax’= dy*- abx+ cdy, (x,y) € M.
s(x,y):= wilx,y)+ (e+ d)(0- y)i+
(- a=b)(0- x)3+ (- c— d)(y- 0)2 . (13)
(13) . S2( M)
, 6
( )
, q= 0, (6) .
3.4
xyF 2 ”
[4]
My = D(1- V) Ow 0
K Ox0y ~—
6 ( ) Mxy = Mo %0 Myx: Mo ¢0,
DMo(1- V)xy
1. 2, Sé(Amn) :
s, y) = plry)+ 2hilx= xi)i Dg(y= )i, (14)
1= J=

p(x,y) € P

Lbi, g ER



867

(1]

(2]
(3]
(4]

(5]
(6]
(7]

Al

S(x,y) € S5 Amn)

xy
wi(x,y) = v+ by2+ cxy+ dx+ ey+ f, Al (x1, y1),
wi(x,y) = a’+ by2+ cxy + dx + ey+ f =
a(x- x1)2+ b(y- Qfl)2+ clx— x1)(y— y1)+
(2ax1+ cy1+ d)x + (2by1+ a1+ e)y + (f— avi’= byi*— cxiy1) - (15)
a b C Mx My Mxy Myx-
xOy
: : S3( Aun)
2
(2]
S3( As)
’ (6l
oS3 Aw) :
S3( Amn) ,
: S2( Ann) s(x,5),

[

]

[79]

Schoenberg I J. Contributions to the problem of approximation of equidistant data by analytic fune
tions[ J] . Quart Appl Math, 1946,4(1/2):45-99, 112-141.

Grawe Hill, 1959.

[M].
[J].

, 1994.
, 1975, 18(2): 9E-106.
Timoshenko S P, Woinowsky Krieger S. Theory of Plates and Shells [ M]. 2nd Ed New York Me

Gere J M, Timoshenko S P. Mechanics of Material [M] . 3rd Ed. Boston: PWS, 1990.

)

102-113.

[J].

[J].
B

)

[J].

)

[J].

[, 1979, (S1): 215-226.
,1991,12(2):

1988, 9(3): 129 138.
, 1998, 5( 1): 15-19.



868

A Kind of Bivariate Spline Space Over Rectangular
Partition and Pure Bending of Thin Plate

WANG Rer hong', CHANG Jin-cai"?
(1. Institute of Mathem atical Sciences, Dalian University of Technology,
Dalian , Liaoning 116024, P . R. China;
2. College of Sciences, Hebei Polytechnic University,
Tan gshan , Hebei 063009, P.R. China)

Abstract: The mechanical background of the bivariate spline space of degree 2 and smoothness 1 on
rectangular partition was presented constructively. Making use of mechanical analysis method, by ad-
ing couples along the interior edges with suitable evauations, the deflection surface was divided into
piecewise form, therefore, the relation between a class of bivariate splines on rectangular partition and
the pure bending of thin plate was established. In addition, the interpretation of smoothing cofactor
and conformality condition from the mechanical point of view was given. Furthermore, by introducing
twisting moments, the me chanical background of any spline belonging to the above space was set up.
Key words: smoothing cofactor; conformality condition; pure bending of thin plate



