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Abstract. A root-finding algorithm is a numerical method, or algorithm, for finding a value x
such that f(x)=0, for a given function f. Such an x is called a root of the function f. In
OpenCASCADE math package, implemente Newton-Raphson method to find the root for a
function. The algorithm can be used for finding the extrema value for curve or surface, .i.e Point
Inversion, find the parameter for a point on the curve or surface. The paper focus on the usage of
OpenCASCADE method and its application.

Key Words. OpenCASCADE, Extrema, Newton-Raphson, Root-Finding, FunctionRoot

1. Introduction
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2. Numerical Methods
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Figure 2.1 Newton’s Method(Newton-Raphson)
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3. OpenCASCADE Function Root
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math_FunctionRoot Status -
Number of iterations = 6

The Root is: 1.13472

The value at the root is: —-8.88178e-016

math_BissecNewton Status = Done
The Root is: 1.13472
The value at this Root is: —-8.88178e-016

math_NewtonFunctionRoot Status Done
Location found = 1.13472
function value at this minimum = 7.1135%e-068
Number of iterations = 7

Press any key to continue . . .

Figure 3.1 Root-Finding result of OpenCASCADE
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4. Application
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Figure 4.1 math FunctionWithDerivative class diagram




HH AT %0, MZE math FunctionWithDerivative JRZEH T IR 2 0] S RREAIZE, 186 pR HUHR
AT T oRAR A 2, AT TH B R BT R AR

NTHZE AN SEBR AT, B2 T b e ) SR I R, ke i BH Gn AT S IR SRAR SRR
fif R SR ) I o pl T 2 i 1 B S 3R R, I 2 u 5w, v) AT AT R R 2 B
BT B R B8R E — R P(xy,z), RIZEFE p K NURBS f1Zk C(u) b, KXFR#2
B C(w)=P, XA PR NS &K (point inverse). £ OpenCASCADE HH {24t T &
FAPR BRI A0 R SEIN AU SR, A 280 GeomLib_Tool:

GeomLib_Tool

+Parameter(Curve, Point, Tolerance, U)
+Parameters(Surface, Point, Tolerance, U, V)
+Parameter(2dCurve, 2dPoint, Tolerance, U)
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Figure 4.2 Point projection and Point inversion
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aSolverl. Dump (std: :cout) ;

std::cout <K ” " K< std::endl;
aSolver2. Dump (std; :cout) ;
}
int main(int argc, char* argv[])
{
TestExtrema() ;
return O;
}
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C:\Windows\system32\cmd.exe

math_FunctionRoots Status = Done
Number of solutions =1
Solution Number 1= 8.123457

math_NewtonFunctionRoot Status =

Location found = 8.123457
function value at this minimum
Number of iterations =5
Press any key to continue . . .




5. Conclusion
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