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Development of a Web-based Calculus module

using Mathematica

Youngcook Jun'

ABSTRACT

This paper illustrates a calculus module which generates step-by-step solutions using J/Link
that connects Java and Mathematica. Such a module provides intermediate and low level
students with a practical environment where they can easily follow the solution paths on their
own paces. The extra feature of this module depicts graphical images for a given function and
its differentiated result to enhance the visual understandings of calculus concepts. Mathematica
as a mathematical expert system that provides systematic mathematical knowledge to students
with step-by-step solutions will be possibly extended to the tutorial or CMI development. The
proposed module is implemented in a Java servlet that links to Mathematica FrontEnd. This
approach results in adopting font systems to express two dimensional mathematical expressions

in web documents as an alternative typesetting tool.
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FEWalkDIi_, x_} := Modulel
{allrules, derivative, gridlist={}},
allrules = ToExpression[ListRules];
derivative = dlf, x]:
(* Print[derivative, * =*]; *)
(» gridlist=Appendlgridlist, List{ ToBoxes(derivative]}l:
gridlist=Appendlgridlist, List[” ="]k#}
gridlist=Appendlgridlist, FEstyleExplderivative)):
gridlist=Append[gridlist, FEstyleStr(* ="]];
While(
Not @ FreeQlderivative, d),
oldderivative = derivative;
k=0
Whilel
oldderivative == derivative,
k++
derivative = derivative /. allrules[(k]]
I
(* Printlk]; »
{* Print[ListRules[(k]l }; *)
gridlist=Append[gridlist, FEstyleStr{" "]);
gridlist=Append[gridlist, FEstyleStr@ListRules[[k]}];
gridlist=Append[gridlist, FEstyleStr(" “J):
(+ Print{= *, derivative]; *)
gridlist=Append{gridlist, FEstyleStr{"= "1},
gridlist=Appendl(gridlist, FEstyleExplderivative]];
3
(= D{f, x] »
gridlist=Appendlgridlist, FEstyleStr{” "]};
gridlist=Appendlgridiist, FEstyleStr{" Simplify "11;
gridlist=Appendigridlist, FEstyleStr{*= *1);
gridlist=Append|gridlist, FEstyleExplSimplify(D(f, x]l}}:
gridlist = Mapl(List, Flattenlgridlist]}:
GridBox(gridlist, ColumnAlignments - >Left]

/% JLink2 P8 AupMEel 3 48 4/
import com.wolfram.jlink.*;

import com.wolfram. jlink.MathLinkFactory:
import com.wolfram.jlink. MathLinkException;
import java.io.s:

import javax.servlet.»;

import javax.servlethttp.»;

import java.awt.»;

import java.awt.Image.»;

import java.net.URLEncoder;

import Acme.JPM.Encoders.GifEncoder:

public class WalkD extends HttpServiet
{

static final String kemeiCommandLine =

"-linkmode  launch  -linkname  'C\\mtcaf\\MathKernel.exe

-mathlink'”;

Frame frame = null;

Graphics g = null;

Image outputimg;

byte[] outputBytes:

String errStr;
int maxX = 400;
int maxY = 300;

public String doComputation(String inputStr, PrintWriter out) (
KemelLink ml;
String outputStr = new Suring(*”)

try {
ml = MathLinkFactory.createKernelLink(kernelCommandLine);
ml.connect();

ml.discardAnswer():
ml.evaluate("<<FEWalkD.m");
mi.discardAnswer();

outputStr = new String(mi.evaluate ToOutputForm(i tr, O));
mi.close();
) catch (MathLinkException e} {
out.printin("MathLinkException: * + e.toString());
)
return outputStr;



