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Instructions to Students
· This exam contributes 30% towards your final mark in this course. 

· There are three tasks, worth 20, 9 and 1 mark respectively.

· Appropriate coding style and documentation are expected. 

· Attach your entire Taylor Project to an email to handin under the Subject Line: Taylor at the end of the exam. 

· You may use the internet as necessary.
Taylor Polynomial Approximations to Transcendental Functions
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The focus of this exam is to determine and display a polynomial function, P, that approximates another function, f, at a specific point, 
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The functions f that you will approximate are transcendental functions such as, 
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,  that are difficult to evaluate manually compared to similar polynomial.
Specifically, if the goal was to produce a first degree polynomial, 
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, you would surely want 
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. As you would expect, this would result in 
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 providing a good approximation to 
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as long as 
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is close to 
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, but likely providing a poorer approximation as 
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gets farther away  from  
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. On the other hand, if attempts were made to match higher order derivatives of 
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, the interval around 
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providing closer approximations would widen.
As an example, in the screen capture to the right, a fourth degree polynomial was generated that modeled the behaviour of 
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The polynomial approximations of transcendental functions are referred to as Taylor approximations and they can be defined as follows. If f has n derivatives at c, then the polynomial,
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is called the n’th Taylor Polynomial (or Series) for f at c. An informal derivation can be found at,

http://www-ccrma.stanford.edu/~jos/mdft/Informal_Derivation_Taylor_Series.html
Task 1. (20 Marks) Using your existing Calculus Project, add another constructor to your Function class with the signature,




public Function (String f, double c, int n)

that accepts a transcendental function, f,  such as  
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(you should try others to be safe as time permits), a value of c to act as the centre of the approximation, and  n,  (between 2 and 10) to define the degree of the Taylor polynomial you will define construct with the assistance of the  differentiation capability of your project. When the constructor terminates, you have a new function defined as the n’th Taylor polynomial of f. You needn’t have the constructor determine the two derivates and integral of this polynomial. To test your method, you might add code similar to that below.

    /*******************************************************
     * 2009 Exam: Taylor Polynomials with Graphing         *
     * *****************************************************/
    System.out.println("\n2009 Exam: Taylor Polynomials\n");
    String[] taylor = { "cos(x)", "e^x", "sin(x)"};
    for (int i = 0; i < taylor.length; i++) {
      f = new Function(taylor[i], 1.0, 3 + i);
      System.out.println("x\tBuiltin\tTaylor Approx. for " + taylor[i]);
      for (double domain = 0.0; domain < 2.0; domain += 0.1) {
        System.out.printf("%6.3f", domain);
        switch (i) {
        case 0:
          System.out.printf("\t%6.3f", Math.cos(domain));
          break;
        case 1:
          System.out.printf("\t%6.3f", Math.exp(domain));
          break;
The output of this code would produce something similar to the following,
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Task 2. (9 Marks). Launch the applet at

http://darcy.rsgc.on.ca/ACES/ICS4M/Applets/Taylor/TaylorApprox.htm
and familiarize yourself with the required mechanics of the software you are to develop. Users of your applet will be able to enter a new function through the Function menu and obtain evaluations of it, and each of its two derivatives, through the Evaluate menu with the results being reported to its console window (internal JPanel class). Graphs of each of the functions in the system can be placed in the Cartesian Plane (internal JPanel class) through the use of the Graph menu. The Clear menu will permit users to erase each of the panels. Feel free to add any other features as time and interest permits.
You are asked to create a new Project called Taylor, and add the driver provided. Add all your supporting classes (Function, ENode, CNode, VNode, etc.) to this project with the exception of the existing text-based Calculus driver.  I have commented much of the code and most of the mechanics of the applet framework are intact. Your focus is two-fold blend in the String-based features of your Function class so that the text is reported to the lower console window (console object), and, to render the graphs to the Cartesian window (rxr object) by connecting lines whose coordinates are determined in a manner very similar to your Mandelbrot Project that converted (double-based) coordinates on the Argand Plane to Screen coordinates using concepts of ratio and proportion.
Task 3. (1 Mark). Upload your applet to your Web Publishing area so that respective link below launches your applet.
	ACE
	Taylor Polynomial Approximation Applet

	Chris Black
	http://mail.rsgc.on.ca/~cblack/Taylor/index.html

	Rothman Ng
	http://mail.rsgc.on.ca/~rng/Taylor/index.html

	Severin Tsuji
	http://mail.rsgc.on.ca/~stsuji/Taylor/index.html

	Matt Weldon
	http://mail.rsgc.on.ca/~mweldon/Taylor/index.html




Finally, I would like you to know how your combined talents have inspired me to become a better teacher.
Your accomplishments will, in turn, benefit all ACES that will follow you.
 I will not soon forget what was achieved these past four years.
It was remarkable.











_1304954204.unknown

_1304954396.unknown

_1304954463.unknown

_1304954648.unknown

_1304956691.unknown

_1304957347.unknown

_1304954619.unknown

_1304954416.unknown

_1304954239.unknown

_1304953259.unknown

_1304953342.unknown

_1304953361.unknown

_1304953125.unknown

_1304953093.unknown

