
CS1321Homework 8
�

Jeffrey D. Oldham

2000Apr 06

DueThursday, 2000Apr 13,at thebeginningof class.

Contents

1 Reading 1

2 C++ Programming Tip: Conditional Compilation 1

3 ProblemStatement 1
3.1 InputandOutputSpecifications. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
3.2 A Strategy for SolvingtheProblem. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

4 What FilesDo I Need? 2

5 Rules 2
5.1 ProgrammingRules . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
5.2 SubmissionRules . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

1 Reading

Readchapter10. Sections7.4andand10.4on treetraversalsmaybeusefulfor this homework.

2 C++ Programming Tip: Conditional Compilation

Frequently, programmerswantto usethesameC++ files to producedifferentexecutableprograms.For example,whendevel-
opingcode,it is frequentlyusefulto print debuggingmessages,but, afterdevelopmentfinishes,thesedebuggingmessagesare
a nuisance.Thus,thecodeproducingthedebuggingmessagesshouldbeconditionallyincludedwhencompilingtheprogram.

Thetreedebuggingcodeuses#ifdef DEBUG and#endif to delimit thestatementsthatshouldonly beexecutedwhen
debugginga program. #ifdef DEBUG abbreviates#if defined(DEBUG), which yields true only if the preprocessor
symbolDEBUG is defined.#endif markstheendof theconditionalsection.

To tell thecompilerthat thepreprocessorsymbolDEBUG shouldbedefinedandthusthedebuggingstatementsshouldbe
includedin theexecutable,compilewith the-DDEBUG compilerflag. For example,

g++ -Wall -pedantic -DDEBUG infix2postfix.cc -g -o infix2postfix
-D precedesthepreprocessorsymbolto define.Omitting-DDEBUGwhencompilingomitsthestatementsbetweenthe#ifdef
and#endif. TheDEBUG is not a C++ variable,function, or anything else. It is a preprocessorsymbol that canonly be
manipulatedusinga-D compilerflag.
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3 ProblemStatement

You and possiblya CS1321classmateare to convert an infix arithmeticexpressionto postfix notationusing a tree as an
intermediarydatastructure.You maysolve theproblemin any way you desireaslong asit conformsto the input andoutput
specificationsexceptthatyoumaynot usea stack.

3.1 Input and Output Specifications

Your programshouldreadan infix arithmeticexpressionfrom the standardinput andprint the equivalentpostfix arithmetic
expressionto thestandardoutput.

Infix arithmeticexpressionsarerecursively defined. The simplestarithmeticexpressionconsistsof a variablenameor a
number. Morecomplicatedinfix expressionshavetheform

( expressionoperator expression)
Whitespacemustseparateeachof thesefive pieces;e.g.,whitespacemustappearbeforeandaftertheparentheses.A variable,
number, or operatoris a whitespace-delimitedwordnot equalto “(”.

Postfixarithmeticexpressionsaresimilarly defined.Thesimplestexpressionconsistsof avariablenameor anumber. More
complicatedpostfixexpressionshave theform

expressionexpressionoperator
No parenthesesarepermitted.

3.2 A Strategy for Solving the Problem

Infix arithmeticexpressions,postfix arithmeticexpressions,trees,in-order tree traversal,andpostordertree traversalareall
recursively defined.Thus,mostfunctionsinvolving themarerecursively defined.

Hereis apossiblesequenceof stepsto solve theproblem:

1. Write a recursively definedfunctionthatreadsaninfix arithmeticexpressionfrom anistream,storingit in a tree.

2. Separately, write a recursive functionthattakesa treeandproducesa postfixarithmeticexpression.Testthis functionin
a testprogramby manuallyconstructingtreesto seeif theresultsarecorrect.

3. Combinethetwo functionstogether.

4 What FilesDo I Need?

We have provideda recursively definedTree classanda skeletonfile. Add codeto the latter file to solve theproblem. For
moreinformationabouthow to usetheTreeclass,seetheinstructionsfor its useandthis exampleof its use.

We havealsoprovidedafile containingfunctionsto print a tree.To usethis code,

1. Makesureacopy of thefile is in yourdirectory.

2. Add #include "tree-debug.h" at thetopof thefile usingoneof thedebuggingfunctions.

3. Whencompiling,besureto add-DDEBUG asa compilerflag.

5 Rules

5.1 Programming Rules

As for previoushomeworks,working with otherpeopleduring your planningphaseis encouraged.For this homework, you
arepermittedto write thecode,i.e., program,with oneotherpersonin CS1321.To learnthematerial,bothof you shouldbe
actively involvedin theprogramming.Failureto dosowill almostcertainlyhurtyourcomprehensionof thematerialin therest
of thecourse.
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5.2 SubmissionRules

Eachone-or two-personteamof programmersshouldsubmitonly its completedimplementation,consistingof the file in-
fix2postfix.cc. You do not needto sendany otherfiles. Pleasesendonly text documents,do not sendMicrosoft Word
documents,PDF documents,HTML documents,etc. Pleaseinclude both your namesand email addressesat the top of
your program.

We will test your programusingour own input. Pleasebe sureyour codecompileswithout warning whenusingg++
-Wall -pedantic.

Seethesubmissiondetailsfor informationhow to emailtheprograms.NotethattheCScomputerconfigurationwaschanged
overspringbreak.If youwantto receiveanautomatedreplyacknowledgingyoursubmission,pleasereadthesubmissionWWW
page.If a teamof two arein differentsections,submitexactly onceto oneof thetwo permissibleemailaddresses.
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