CS1014: NUMERICAL COMPUTATIONAL TECHNIQUES
PROJECT 5
Due: April 22, 1999
STRING PROCESSSING

Fortran is alanguage largely used by scientists and engineers mainly for numerical data analysis as they
require to deal with modeling, simulation, and design of physical systems. Undoubtedly, Fortran is one of
the most powerful languages for such computation-intensive, math-oriented processing of numerical data.
Fortran also supports processing of character data. In this project, you will have the opportunity to learn
about and use character data processing features of the language.

All work for this project has to be done by you alone. In case of difficulty, you may seek help from the
course instructor or from the course graduate teaching assistant.

Objectives.

In this project you will have the opportunity to learn how to:

1. Declare and initialize character type variables,

2. Read datafor character type variables,

3. Process and output character type data, and

4. Declare, initialize, and use arrays (of course, it depends on your approach to the solution)

Problem Statement:

In this project, you are required to write a program to determine the number of lines, the number of words,
the number of occurrences of each uppercase letter, the number of occurrences of each lowercase letter, the
number of vowels, and the number of consonantsin atext file. Y ou may wonder what is the use of such
program. Y our program can be used to answer questions like:

Which letter is found most/least in English prose?
Which vowel/consonant is found most/least in English?
What is the percentage of occurrences of letter A in atypical English prose? And so on.

Also, asimilar approach can be used to detect plagiarism in documents.

Input:

Theinput file (named as "text.dat") for this program contains only textual data and hence does not follow
any structured organization usually observed and required in numerical data processing. In thiscase, each
line of data in the input file contains words separated by one or more spaces, but does not exceed 80
charactersin length. Also some linesin the input file may contain no character or word at all. Use the
following text to create your input file for testing of your program:

Conputers are today used to solve an al nost uni magi nabl e
range of problens, and yet their basic structures has hardly
changed in 40 years. They have becone faster and nore
powerful, as well as smaller and cheaper, but the key to
this change in the role that they play is due al nost
entirely to the devel opnents in the progranmm ng | anguages
whi ch control their every action.

Fortran 90 is the | atest version of the world s ol dest

hi gh-1 evel programm ng | anguage, and is designed to provide
better facilities for the solution of scientific and

t echnol ogi cal probl ens.




Type and create your input file with the PFE editor exactly as shown above. Do not move aword from one
line to another

Qutput:

The program should direct all output to the file named as "report5.out”. With the given sample input, the
output file should look as follows:
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z: O
Vowel s: 171
Consonant s: 290
Wor ds: 92

Y ou must be very careful about the output format since the automated grader is very sensitive to order of
the lines as well as the order of the wordsin aline of the output file. Also you must be careful about
spelling. Notethat acolon () immediately follows a letter or aword in the output.

Processing:

The most difficult part of this project is to compute the number of wordsin the input file. A word isto be
recognized as a sequence of non-blank characters. Notice that aword in the input text file is separated from
another one at least by one space. The first word in aline may or may not begin with aleading space or
spaces. Similarly, the last word may or many not end with trailing a space(s). The grader server will be set
inaway that if you cannot compute the number of words correctly, still you will be ableto get at most
80% of the pointson the project.



Documentation:

Do not forget to document your program. Some of your programs will be randomly selected from
the archive (maintained on the grader server) later on for manual grading. Points will be deducted if
your program is not well documented, well structured, and readable. Y ou can use the program
handed out for the first project asamodel for documentation. Do not forget to include your
name(s) in the program documentation.

Submission:

Y ou should submit your source code electronically to the automated grader. Before you submit your
program (the file with extension .f90), make sure your program runs perfectly and generates right results
with some test input data. Y our program will not receive any input from the keyboard or will not display
any results on the screen. Do not submit the input or the output file. Y ou will be allowed a maximum of four
submits for this project. Remember the late penalty is 20% for each day late.




