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REZUMAT. - Suprafefc generate prin fnterpalare blending. Folosind proprietatea funcgics

interpolatoare blending de a coinctde cu functia pe care o interpoleazit pe puncte, segmente sau

arce de curbft situate in domeniul de defimpio al funcises, sunt generate suprafete controlate de

valon ale functfer si derivave ale acestora de gradul I sau

The blending interpolation has many practical applications As it 13 well know,
blending interpolation 13 the interpolation at an infinite set of points segments, curves, etc
Thus, 1f one gives the contour of an object by such elements (potnts, segments, curves) using
a blending interpolation, we can generate a surface that contains the gtven contour Hence,
we can construct a surfuce (a blending function interpolant) which mach a given function and
certain of its dertvatives on the boundary of a plan domain (rectangle, triangle, etc )

Using such a surface fitting techmque i1t was constructed the roof surfaces for large
halls (industrial halls, exposition halls, public buildings) [4,5,6,7,8]

Our goal 13 to construct some new such surfaces using Lagrange’s, Hermite's and
Bukoff’s interpolatory operators

Let 7 = {(x)) ER | x20, y=0, x+hsh) be the standard tnangle and f 7, =R a

given function
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The operators used are,

1) Lagrange’s operators L,", L and L,” defined by

(L)) = h,;’f;yf(()yﬁ )

( L,’f)(x ) = Iz};:)’j(x,oy h)—} - (k%)

L)oo = ot 0y f004y)
x+y x+y
each of them interpolating the function f on two of the sides of 7,

2) Hermite’s operators H', H and H,” corresponding to the double nodes

( H;f) (cy) = (h-x-pY(h+2x-y) A0.)+ x(h-x-yy 90 3)+

} (h-yy’ (h—y)z)
x*(3h-2x-3y) x2(e+y-h) 0
Ty -y
oy Y Ty »
(Y = LT D002 (&"fx;{)zf“*xx,o>+
YIRS e a2 ) e g
(h-x)? A=) (h-x)? SO )
121 o) = LS g0 ceyye (00 pany(0 cay)s
i oy Gy Koxp
LX) o 0)- XYY an_pon +»,0)
A

3) Birkhoff’s operators B,” and B, defined by

(B7)0eg) = S0P ery-hy*Oh-y)

(B7)6wa) = e 0)-Gey-Hy (e hmx)
4) Birkhoff’s operatois B, and B, with
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. o o XETBAHEIA-3A2) a0
(827 = RO 0 0)

XH23R) oy 1, 28 °GMX)
ECE s To e g

(B ) = fix,0)+2Y 2‘;‘;{;_’2)'3” ) o, 0)+
V3 qomgy 0 27 GV g
oy ey e

for \,y€[0,4]
1 For the begining we construct a scalar interpolating formula generated by the
operators L,", L;” and H,", H and H,”, using two levels of interpolation

First, the function f 15 approximated by the boolean sum of the operators L,” and L;”

(1) (L,‘G)Ll’/)(xy)=h/;x—yj(0y)+ A fe 0y e )~
-y h~x h-x

_h-x-y _yth—x-y)
; £0,0) W/(O,h)

In order to obtain a scalar approximant of f, we use In the second level the following

approxunations
RO = (H)(0p), Ax,0) = (H;)(c,0) and fehx) = (H;"Aochx)
Let
(2) SPlRY,
with

0) (= LTIy 2 10,00+ 0020 ny+
: ,
(2hx +3hy~2x 2-2xy- -x)(h~x-
+.}(2/7.X 3hy 2¢: 2xy 2y2)j(07h)+x(h x)}f/: X y)ﬂl'u)(0’0)+
D) o or 20D raon on X
ST OO 0 S 0y

. x)'(,:l;x)j(l.l))(o’h) - YDAh—x _.:’):\'(h -x)] f(o‘l’(O,h)
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be the obtained interpolation formula

Theorem 1 If there exist f*(V) and fOY(V), 1=1,2,3, where V, are the vertixes of
T,, then Pf nterpolates / and 1ts first partial derivatives at V,i=1,23

Also Pg=g for all gEPg, ie the exactness dogree of P is two

The proof of the theorem 15 a straighthforward computation

' Theorem 2 If 28, ,(0,0) [10] then

h h
(RACey)= I P, (SO O(5,0)dls + ‘[ Py, (X Y8 @ V(5,0)dls +

h
+ ‘[ QoY OO, Byt + ﬂ @, (k5,0 (s, N)dsdl,

where

Py(p58) = (-0, _xGh-20) (s +X 2(}"'2'?) (h-5)

2 h? 2
2
P (x,8)=(x~5), - ihTy(h—s)

00, yQhx+3hy-2¢2-2xp-2y?)
INCDEESS i e
+y[V(h~x";’2+x(}'_x)] (h-9)
2
@ (ep8.0=(c=8), 1),

The proof follows by Peano’s theorem for a tnangular domain [2]

The approximation formula (2) 18 tested on the function flxy)=1/(x*+y2+1) The
graphs of the function f and of the approximation Pf are given in Fig 1 and Fig 2.

Remark Such an interpolation formula can be used to obtain a cubature formula over
a triangle

2 Next, 1t will be used the given interpolatory operators to generate some surfaces on
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the domain Dh={(xy)ER2| be|+] ylsh}
Such a surface 1s constructed first on the triangle T, ofter that 1s extended by
symmetry with respect to the coordinate axes on all D,
Furst examples of such surfaces are obtained from the approximation function Pf (3),
tor o
) OO0 0.0)/(0,0)=
=0, 0)=(0,)=0

and f"90,h)=f"(h,0)=-05 (Fig3)

1espectively ‘
(B)  f0,0)=4,11h,0)=R0,h)=f"(h,0)=/*"(0,h)=0,

J49(0,0)=V(0,0)=-1 and
SEO0,h)=fOD(h,0)=-0 25 (Fig 4)
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Fig1
Now one supposes that the function f take the value zero on the border of D, i e
=0 This 13 equivalent with the condition fx,4-x)=0 for x€[0,4) Using this condition
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Fig3 Fig 4

from (1) one obtains

L= 0,39+ T 1,0y -2 r0,0)
h-y h-x h
Taking j(O,}1)=(H1yf)(0,y) and j(x,0)==(H,*j)(x,0), in the same condition f{x,h-x)=0 for

all x€[0,h], one obtains the clags of surfaces

H(xy) =l7_—hx_3~£ (12 +he-2x -2y 970,0) +hx(h -x)f9(0,0)+

+hy(h=y)f OD(0,0) ~hx 2 MO, 0) -y 1100, ),
which depends on the data

(/0,0),/"%(0,0),/(0,0),/"(h,0),/*"(0,h))
For the data (4,-1,-1,-1,-1) one obtains the surface. from the Fig 5
Another class of surfaces 1s given by the boolean sum of the operators G, and (5,
obtained from H," respectively /)" in the conditions fx,i-x)=f"O(x h-x)=fCY(x h~x)=0 for

all x€{0,h],1¢
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(h-x-y)(h+2x-y) 0 LX(h~x )’ 1
P2 o202 poaoy

5 (h-x-y)(h-x+2y) Hh-xY) ron)
Uy = +
(60 O 0)

(G;]j (xy)=

We have

Gy @ Gy =(h-x-ypp| 12 L90y)+
( i )= y)l(” ),f( ,yz (hh )Zf‘ 0)
1-X+2) w2 pon o h*+2hx+2hy+6xy
T O s )T 00)-

) o 0)- 229 0,002 o0

Now, for

£0) (B (05)=A0.0) +(r-Ry*>(0)
5,0 <{BA(x,00=40,0)+ (x4, 0)

and

702003) HLi70)0)= L2 1090.0)+2 5090

1%6,0) L7, 0) =i’,15./*°">(o,0> +f0.0)
1 1

one obtains

Gy =(h-s-y) ey ety eedhe iy sy }f(o 0)+

| -y (hxy h
R 00) %,%‘_ﬁlﬂ‘“’(o 0-2/49(0,0)-
O N
h(;Zx)zy . (}”‘i’x _X_peng, 0)},
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Fig 7,
Thus surfaces depend on the data

(A0,0),/%(0,0),/*(0,0),/(0,0),
JEOR0)SVN0R)SO0(0,) SO (1,0))

As an example (Fig 6) 1s given the surface obtained for the data ,(4"1'“1""0’5’0-5)

The last class of surfaces 1s generated usmg‘ the Fejer’s type operators /%" and /)

obtained from H;" and H,” for

SOO(09) =/ h-y p) L (x,0)=f OV x i-x)=0
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Taking 1nto account the general condition that fx,h-x)=0 for x€[0,/], one obtains

x ¥y o[ h+2x-y
Fy @ F =(h-x- 0+
( A(xy) (h-x y){(h y),f( 87

Lh-x+2y (h+2x-y)(h+2y) 0,0
R 0 R )}

In order to control the inflexton points we take

£0) 480N
5,0 4B H(x,0)

One obtains

[ 2=y
Mx.y)=(h-x-y) BYj0y)+
( (h-yy ( j)

h -x+2y _(ht2x-)(h+2p) 0,0
iy B0 )]

that depends on

(£0,0),/%(0,0),/(0,0),/(0,),
JER@B)SEAMN0)S 20, 1),

where A, yE[0,h)

Two example ate taken here, for the data (4,-1,-1,0,0,0,0) with A=y=5 (F1g 7) and (4,-
075,-0 75,0,0,2,2) with A=y=13 (Fig 8)

Finally, we remark that for any of the presented classes of surfaces, for convenable

data, can be obtained a large vaitety of surfaces
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