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(The construction of a surface from derivative data)
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Abstract

The method to construct a surface from point data are widely known. But the

way to make a surface from derivative data is not usually used since derivative
data in engineering appears very often. In this paper. if more than one types of
data among three possible data such as point data. first derivative data, second
derivative data are given, we can construct a surface. If only first derivative data
are given, we add a function value at the one point. If only second derivative data

are given, we add a linear function.
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2.1.2. Ol datalt fitting
ﬁ:: Z:: ,,Bi'(xk)B,(yk)——gf(xk,yk))z
H(E 3 a, BB )= 2L (x50

2.1.3. 1x ol data®t 0| 2F fitting

ndata

E= Lloxt( g 2. a5/ (x)B{y0) = 5L (10,9’

Toy(B( E, B ayBix)B; () =55 (r,90)?
+Oh(A 32 0, B(xOB3)— fxy, 90V
A71A wz(k), wy(k), whk)E 7H5x o},

2.1.4. =0|, 1X} o|&, 2X} o|& data 25 fitting
E,= 21{ oh( k) zﬁ::o ,z::(,aiiBi(xk)B,'(J’k)—f(xk,yk))z}

n2 m n
Ey= § {oa(B( E, 3 auB: (x)B )~ L (x,. )

+ody(( 3, 3 a,BLx)B; (v) - 2L (x,, 907

ﬁlzt‘ (x5, ¥4))*

23 m o n
E3= gl{a)de(k)( 120 jgoaijBi”(xk)Bl(yk) — o

+ a)d2y(k)( 20 ZoaijBi(xk)Bju(yk)” %;é(xk, yk))Z

Yol (B, 3 a,B; e)B; (90~ ks (x0 )Y

=0 j=

E= 3 {0d0(B(E, 3 ol B/ (x)Bfr0)cos(©) + BLx)B; (3)sin(©)]
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Es= gl{ma@Z(k)( ?:—:0 ,Z:IOa,-,-[ B/ (x) B{y,)cos %(©)
+2B;'(x,)B; (y,) cos (6) sin(0) + B;(x,)B; " (v,)sin 2(8)]
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ot = 3 [odx(h 2 () 30,8/ B30~ (10,3008, (B3

da,,

+ody(®) 2 (3 3 a;Bx0B/ (3) — 9E(x,, 9B, (x)B, (3]

o0k, _ ﬁ:l{dex(k)Z 2,258/ (x)By) - gjé(xk.yp)Bp”(xk)Ba(yk)

04, ;
+ od2y(k) 2 (Zn: z::o {x)B;" " (y,) —
3 a4B

2 (xa )B)B, ()

Foday(h) 2 (3 35 4,8/ (x)B) (v) — -k (x1.v))B, (x0B, ()

o = ﬁ,‘l{mde(k) 2 (?7::0 ;z::oai;‘[ B/ (xp)B{(y,)cos (0) + B{x,) B, (,)sin(0)]

=D Axp, vy B, (x)B(v,)cos () + B,(x,)B, () sin(8)]}
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0a,, - gl{deZ(k) 2 ( ,ZO ,Z'Oaif[ B/’ (x)B{y,)cos %(©)
+ 2Bi,(xk)Bj'(yk) CcoS (9) sin (e) +Bi(xk)BjN(yk) sin 2(9)]

— D x4y B, (x) B4) cos %(O)

+2B, (x)B, (y,)cos (©) sin(0) + B,(x,) B, (v,)sin %(©)]}

go Zoai’{ 2’1wh(k)B"(x”>Bf(yk)Bp(xk)Bq(yk)

+ ﬁjl(wdx( k) B/ (x)B{y)B, (x ) B (y,)
+ ody(k) B{x,)B; (y,)B,(x,)B, (¥,))

+ 3 (0d2x(R) B/ (x)B(y)B, (2B (y)
+0d2y(k) B(x,)B; " (,)B,(x,)B, " (y,)
+ (Da’zx}’(k) Bi,(xk)Bj’(yk)Bp,(xk)Bq'(yk))}

T ﬁ:l(‘”de(k)[ B/ (xp)B{y;)cos(8) + B(x,)B; (v,)sin(0)]

[ B, (x,)By,)cos(©) + B,(x,)B, (y,)sin(6)]

+ ﬁl(a)dGZ(k)[ B/ (x,)B{y,)cos *(©)
+ 2B, (x)B; (y,) cos (8) sin(0) + B{(x,)B;" (¥,)sin (©)]

[ B, (x)By;)cos 2(0)+ 2B, (x,)B, (y,) cos (©) sin(©) +B,(x,)B,” (yy)sin 2(0)]
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= 3 {0R(BF(xy v DB (2B (3)
+ 3 (0a(D 2L (x,, 9B, (x)B ()
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(Table 1) Discrete derivative data

27

No | z y of 9f 3 °f 9°f 9 *f
dz dy 0 z® dzdy 3y
1 | -40 | -40 | -.334613e-3 | .224312e-1 | -.334613e-3 | -.708757e-5 | -.548227e-3
2 | -40 | -20 |-.3324271e-3 | .113097e-1 | -.332427e-3 | -.364234e-5 | -.562349¢-3
3| -40 0 | -.331688e-3 0. -.331688e-3 0. -.567057e-3
4 | 40 | 20 | -.332427e-3 | -.113097e-1 | -.332427e-3 | .364234e-5 -.562349¢-3
5 | 40 | 40 | -.334613e-3 | -.224312e-1 | -.334613e-3 | .708757e-5 -.548227e-3
6 | -20 | -40 | -.330250e-3 | .223212-1 | -.330250e-3 | -.379021e-5 | -.54568%-3
7 | -20 | -20 | -.327492e-3 | .112531e-1 | -.327492e-3 | -.195228e-5 | -.559573e-3
8 | -20 0 | -.326555e-3 0. -.3265552¢-3 0. -.564200e-3
9 | -20 | 20 | -.327492e-3 | -.112531e-1 |-.3274923e-3 | .1952283e-5 | -.559573e-3
10 | -20 | 40 {-.3302502e-3 | -.223212e-1 |-.3302502e-3 | .379021e-5 -.545689%¢-3
11 0 -40 | -.3287961e-3 0. -.3287961e-3 0. -.544809e-3
12 0 | 20 | -.3258464e-3 0. -.325846¢-3 0. -.558605e-3
13 0 0 | -.324844e-3 0. -.324844e-3 0. -.563204e-3
41 0 20 | -.325846e-3 0. -.325846e-3 0. -.558605¢-3
15 0 40 | -.328796e-3 0. -.328796e-3 0. -.544809e-3
16 20 | -40 | -.330250e-3 | .223212e-1 | -.330250e-3 | .3790214e-5 | -.545689%¢-3
17 20 | -20 | -.327492e-3 | .112531e-1 | -.327492e-3 | .195228e-5 -.559573e-3
18 | 20 0 | -.326555e-3 0. -.326555¢-3 0. -.564200e-3
19 | 20 | 20 | -.327492¢-3 | -.112531e-1 | -.327492¢-3 | -.195228e-5 | -.559573e-3
20 20 40 | -.330250e-3 | -.223212e-1 | -.330250e-3 | -.379021e-5 | -.54568%¢-3
21 40 | -40 | -.334613e-3 | .224312e-1 | -.334613e-3 | .708750e-5 -.548227e-3
22 | 40 | -20 |-.3324271e-3| .113097e-1 | -.332427e-3 | .364234e-5 -.562349¢-3
23 | 40 0 | -.331688e-3 0. -.331688e-3 0. -.567057e-3
24 | 40 20 | -.332427e-3 |-.1130977e-1| -.332427e-3 | -.364234e-5 | -.562349e-3
25 | 40 40 | -.334613e-3 | -.224312e-1 | -.334613e-3 | -.708757e-5 | -.548227e-3

Sl ¥12 He 78 ZRA3 29 (Figure 1))t YHAA z3e 022 S0,

f(x.y)=Z,IZ])a,',-x‘y’
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(Table 2) Coefficients of the above polynomial function

No. i J i
1 0 0 0.00000E+00
2 0 2 -2.81602E-04
3 0 4 9.58025E-10
4 2 0 -1.62422E-04
5 2 2 -1.25995E-09
6 2 4 1.55738E-14
7 4 0 -3.56509E-10
8 4 2 3.48281E-14
9 4 4 -8.56343E-19
o
.84
0.5

(Figure 1) Graph of the polynomial function
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