CSE 8B Progranm ng Assi gnnents Spring 2002

PROGRAMM NG ASSI GNVENT 6:
Read Savitch: Chapter 2, 9, String/StringBuffer/StringTokenizer handout

Progranm ng: Nane your file for PA6: PA6.java in the dir. named PA6

DUE: June 5, 2002 at 11lpm

Turni n: t ur ni nPAG6

REQUI RED:

This programm ng assignment will focus on elenmentary parsing of lines of sinple

integer arithnetic expressions (Strings) with StringTokenizer read from a file
with a BufferedReader, building a resulting output String with a StringBuffer and
witing the output to a file with a PrintWiter, along with basic Exception
Handling within an application sinmlar to PA5. The resulting output String wll
be the expression spelled out in English. A recursive nmethod will be used to
convert integers into their equivalent English expression

Program overvi ew. Report a Usage nmessage if the user has not supplied the correct
nunber of command |ine argunents. Try to open the input and output files as
specified on the conmand line. Read each line from the input file. Parse each

line into a left operand (integer), an operator (one of "+, "-' ‘'"*" '"['" '"%),
and a right operand (integer) using a StringTokenizer object handling the case
that the first operand may start with a '-' since that character needs to be used

as a possible token delimter. Tokens may or may not have spaces around them |f
the line can be parsed correctly, convert the parsed expression into an English
phrase including the result of evaluating the arithmetic expression

public class PA6
/1 ... Possibly other private instance vars and public static final constants
private int[] operands = new int[2];
private char operator

public static void main( String[] args ) throws | OException

public void openFiles( String infile, String outfile )

public bool ean parseLine( String line )

public String convert Expressi onToEnglish( int[] operands, char operator )
public String nunToEnglish( ong num) — MJST BE RECURSI VE

You will want to |look at the on-line Java documentation for the various classes
you will use in this assignment:

http://java. sun.conij2se/ 1. 3/ docs/ api/index. ht mn

mai n
Check that there are the correct number of arguments — output a Usage nessage to
the terminal if needed. Try opening the supplied input and output files

(openFiles()). Wiile there are lines in the input file (readLine()), print the
line to the output file, parse the line (parseLine()) setting the two operands
and operator, and if there were no errors as indicated by parseLine()'s return
val ue then convert the expression (operands and operator) into English along with
the evaluated result of the arithnetic expression (convertExpressionToEnglish())
and print to the output file. Also be sure to close() each file stream

You can handl e the vari ous exceptions that may be thrown in these nmethods here or
in the nethods where they occur

openFil es()

Try to open the input and output files. Exanples of opening and using file I/QO
in = new Buf feredReader ( new Fil eReader( infile ) );

out = new PrintWiter( new BufferedWiter( new FileWiter(outfile) ), true );
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Check the on-line docunentation for the types of exceptions that are thrown if
the files cannot be opened and be sure to catch them displaying the exception
nessage (getMessage()) and exit.

parselLi ne()

Create a StringTokeni zer object with the line. The delinmiter characters will need
to be the whitespace characters and the valid operators " \t\n+*/%. W wll
want to return the delinmiter character as a token with each call to nextToken()
since there may be no spaces to separate the tokens. Since '-' is a token
delimter and also part of a negative integer, we will need to handle this case
for at least the first operand. W will also want to eat any extra whitespace

characters that my be between operand/operator and any leading/trailing
whi tespace. Try to convert the first token to an int (Integer.parselnt()), the
next non-whitespace token whose length is 1 as an operator (char) based on what
are valid operators, and the next non-whitespace token as an int.

Assign operands[0] as the left operand (int), operator as the operator (char),
and operands[1] as the right operand (int).

If there are nore tokens on the Iine or you encountered any error while parsing
the line for the two operands and operator, return false to indicate the line did
not parse correctly. Otherw se, return true.

conver t Expressi onToEngl i sh()

Use the operands and operator arguments to build the English expression and
result of evaluating the expression. You must use a StringBuffer object to build
(append()) the English phrase. Use nunifloEnglish() to convert each integer operand
and the result to its equivalent English phrase. See the sanmple program for
exanpl es.

Return the StringBuffer converted to a String (toString()).

numroEngl i sh()

This nmethod nust be recursive. Check if the nunber is negative. If it is, then
set the result string to "negative " and change the sign of the negative nunber
to positive for subsequent recursions. Grab the right-nost digit of the paraneter
(940) and save it in a local variable. Get rid of the right-nmost digit of the
paraneter (/10). If there are still nore digits in the paraneter, recursively
call nuniToEnglish() passing in the nodified paraneter value appending the return
value of the recursive call to the result string. As you pop off the recursive
calls, append the English word equivalent of the saved right-npst digit to the
result string and return this result string. You may wuse either String
concatenation or StringBuffer append()/toString() in this method.

There are many ways one can parse expressions like this. Conpilers parse in a
much nore el aborate fashion than described here. Your error states/nessages nay
differ fromthe sanpl e program dependi ng on how you parse the expression.

Exanpl es:

% j ava PA6
Usage: java PA6 input file output file

% java PA6 foo
Usage: java PA6 input file output file

% java PA6 foo bar
foo (No such file or directory)

% java PA6 infile /dev/kmem
/ dev/ kmem ( Per m ssi on deni ed)
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%cat infile
-35 + 903

55-590

-323--3
33 - -33

% java PA6 infile outfile
% cat outfile

-35 + 903
negative three five plus nine zero three equals eight six eight

55- 590
five five mnus five nine zero equals negative five three five

-323--3
negative three two three mnus negative three equals negative three two zero

33 - -33
three three nminus negative three three equals six six

% java PA6 infilel outfilel
% cat outfilel

55/ 0

Arithneti cException Error: / by zero
55 %0

Arithneti cException Error: / by zero
55 55 55

Il egal operator: 55
55 + 55 - 55

Too many tokens on |ine.
55 + 5h5

Nurber For mat Excepti on Error: 5h5
55 +

NoSuchEl ement Exception Error: null
55 +& 55

Nurber For mat Exception Error: &
55+&55

Nurber For mat Excepti on Error: &55
55 &+ 55

II'l egal operator: &
55&+55

Nurber For mat Exception Error: 55&
55 // 55

Nurber For mat Exception Error: /
55/ /55

Nurber For mat Exception Error: /
55 && 55

Il egal operator: &&



