AME 20214
Homework 7
Due: Thursday, 31 October 2013, in class

Consider the Taylor series expansion of cosz about = 0:
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Based on Eq. (1)), we see that a five-term Taylor series expansion approximates cosx by
22zt 28 a8 z2 ozt af z8
~Nl——— =4+ —==1—-—4+ = - — 4+ ——. 2
cos ¥ TR TR T > 217 720 " 10320 @

1. (50) Write and execute a Fortran program with a similar structure to that given in ch12g.£90
to generate data to prepare plots of cosz and its five-term approximation, Eq. (2), within the
domain z € [Zmin, Tmaz)-

e The program must read input data of Z,in, Tmaz, and the number of points to plot from
an input file named input.txt.

e The program must write the output data to a file named output.txt.

e The program must draw upon a function subroutine to evaluate the approximation of
Eq. (2). The module formalism, as used in ch12c.£90, must be employed.

2. (50) Use the BTEX processor to communicate your results. As the actual coding is relatively
simple, the graders will be paying extra attention to asthetics (i.e. style points). A portion
of the grade will be allocated to overall elegance of presentation. That includes grammar,
spelling, punctuation, graphical layout, equation layout, and efficiency. As in the “real world”
many grading decisions will be necessarily subjective. C’est la vie. It is also true in the “real
world” that you likely will be writing many technical documents, and reading them gives your
peers and supervisors a very quick way to judge your work.

e There is a two-page mazimum.
e Include a concise amount of prose to efficiently describe the problem.

e Include at least one equation, properly formatted and properly described, with all vari-
ables identified.

e Include one well prepared figure, giving on a single plot cosz and its five-term Taylor
series approximation for x € [0, 5]. Take special care that

— The font size of all terms within the figure is of comparable size to that of the main
text.

— The reader knows which curve corresponds to which data.

— For this exercise, use a sufficiently large number of points that both curves appear
smooth; do not use identifiers such as small open circles for individual points. The
principle is that plots of continuous functions, such as those of this homework, should
be simple smooth curves. For other problems which do have a discrete character, e.g.
experimental data points, or numerical problems with large Ax, one should use small
open circles on the graphs.

e Include a copy of a) your Fortran program, and b) your input file, both embedded within
the verbatim environment: e.g.
\begin{verbatim}
Fortran code here.
\end{verbatim}



