CS1321Homework 8*

Jefrey D. Oldham

2000Apr 06
DueThursday2000Apr 13, atthebeginningof class.
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1 Reading

Readchapterl0. Sections7.4andand10.4on treetraversalsmaybe usefulfor this homewvork.

2 C++ Programming Tip: Conditional Compilation

Frequentlyprogrammersvantto usethe sameC++ files to producedifferentexecutableprograms.For example , whendevel-
opingcode,it is frequentlyusefulto print deluggingmessagedyut, afterdevelopmentinishes thesedeluggingmessageare
anuisanceThus,the codeproducingthe detuggingmessageshouldbe conditionallyincludedwhencompilingthe program.

Thetreedeluggingcodeuses#i f def DEBUGand#endi f to delimit the statementshatshouldonly be executedvhen
dehugginga program. #i f def DEBUG abbreviates#i f def i ned( DEBUG) , which yields true only if the preprocessor
symbolDEBUG s defined.#endi f marksthe endof the conditionalsection.

To tell the compilerthatthe preprocessosymbol DEBUG shouldbe definedandthusthe dehugging statementshouldbe
includedin the executablecompilewith the - DDEBUG compilerflag. For example,

g++ -Vl | -pedantic -DDEBUG i nfix2postfix.cc -g -o infix2postfix

- Dprecedeshepreprocessaymbolto define.Omitting - DDEBUGwhencompilingomitsthestatementbetweerthe#i f def
and#endi f . The DEBUG is not a C++ variable,function, or anything else. It is a preprocessosymbolthat canonly be
manipulatedisinga- D compilerflag.
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3 Problem Statement

You and possiblya CS1321classmateare to corvert an infix arithmetic expressionto postfix notationusing a tree as an
intermediarydatastructure.You may solve the problemin any way you desireaslong asit conformsto theinput andoutput
specificationgxceptthatyou maynot usea stack.

3.1 Input and Output Specifications

Your programshouldreadan infix arithmeticexpressionfrom the standardnput and print the equivalent postfix arithmetic
expressiorto the standardbutput.

Infix arithmetic expressionsare recursvely defined. The simplestarithmeticexpressionconsistsof a variablenameor a
number More complicatednfix expressioniave theform

( expressionoperator expression)

Whitespacanustseparateachof thesefive pieces;e.g.,whitespacenustappeabeforeandafterthe parenthesesi variable,
number or operatolis a whitespace-delimited/ord not equalto “(".

Postfixarithmeticexpressionsaresimilarly defined.The simplestexpressiorconsistof a variablenameor anumber More
complicatedpostfixexpressiondave theform

expressionexpressionoperator

No parenthesearepermitted.

3.2 A Strategyfor Solvingthe Problem

Infix arithmeticexpressionspostfix arithmeticexpressionstrees,in-order tree traversal,and postordertree traversalare all
recursvely defined.Thus,mostfunctionsinvolving themarerecursvely defined.
Hereis apossiblesequencef stepsto solve the problem:

1. Write arecursvely definedfunctionthatreadsaninfix arithmeticexpressiorfrom anistream storingit in atree.

2. Separatelywrite arecursve functionthattakesa treeandproduces postfixarithmeticexpression.Testthis functionin
atestprogramby manuallyconstructingreesto seeif theresultsarecorrect.

3. Combinethetwo functionstogether

4 What FilesDo | Need?

We have provided a recursvely definedTr ee classanda skeletonfile. Add codeto the latterfile to solve the problem. For
moreinformationabouthow to usethe Treeclass,seetheinstructionsfor its useandthis exampleof its use.
We have alsoprovidedafile containingfunctionsto print atree.To usethis code,

1. Make surea copy of thefile is in your directory
2. Add#i ncl ude "tree-debug. h" atthetop of thefile usingoneof thedehuggingfunctions.
3. Whencompiling,be sureto add- DDEBUG asa compilerflag.

5 Rules

5.1 Programming Rules

As for previous homewvorks, working with other peopleduring your planningphaseis encouragedFor this homework, you
arepermittedto write the code,i.e., program,with oneotherpersonin CS1321.To learnthe material,both of you shouldbe
actively involvedin the programmingFailureto do sowill almostcertainlyhurtyour comprehensioof the materialin therest
of thecourse.



5.2 SubmissionRules

Eachone-or two-personteamof programmershouldsubmitonly its completedmplementationconsistingof the file i n-
fix2postfi x. cc. Youdonotneedto sendary otherfiles. Pleasesendonly text documentsdo not sendMicrosoft Word
documentsPDF documentsHTML documentsetc. Pleaseinclude both your namesand email addressesat the top of
your program.

We will testyour programusing our own input. Pleasebe sureyour code compileswithout warningwhenusing g++
-\Wall -pedantic.

Seethesubmissiordetailsfor informationhow to emailtheprograms Notethatthe CScomputeiconfigurationwaschanged
overspringbreak.If youwantto receve anautomatedeply acknavledgingyour submissionpleaseeadthesubmissiotWWw
page.lf ateamof two arein differentsectionssubmitexactly onceto oneof thetwo permissibleemailaddresses.



