CS1321 CS1321Homework 2 2000Jan20

Due Thursday2000Jan27,atthebeaginningof class.

1 Revisions

2000Jan26Revisedunaryh to correctoper at or >>() . Theold codedid not correctdetectend
of input.

2000Jan24Revisedunaryhtoremovethesi ze_t ype codein addOneToVect or . si ze_t ype
is probablyimplementedasanintegerandthe homevork forbidsthat.

Thereis probablyno effect on your codebecauseddOneToVect or is calledby oper at or <<,
bothof whichweregivento you anddid not needmodification.

2 Reading

Readchaptem of thetextbook.

3 UNIX File Commandsand File Security

Unlessyou take explicit action, aryone with a computerscienceaccountcanlook at all of your
files in your CS account. This alsomeansanyone cancopy all of your files, submittingthemas
homevork solutions.Do notfall victim to this form of identity stealing.Secureyour own files and
thenaska friend to checkif youdid it correctly

4 Programming Tips

4.1 Compilation Tip

Last week, we mentionedthreedifferentcommand-lineoptionsfor g++: - I | , - pedantii c,
and- o. It is a painto type theseevery compilation. Instead onecanstorecompilationcommands
in a“Makefile” andusethemake commando compileyour program creatingthe executable.

For example,suppose/ou usethe command
g++ -Wall -pedantic foo.cc -o foo

to compilea C++ file named‘foo.cc” andcreateanexecutablecalled“foo.” Insteadyoucancreate
afile called“Makefile” containingthesetwo lines of code:

foo:
tabg++ -Vl |l -pedantic foo.cc -0 foo

tab denotesa tab characterusing eight spaceswill not work correctly To createthe executable
called“foo,” type
make foo

The“make” programminganguagecanautomatemary tasks.If youwantto learnmore,readthe
online GNU make documentationparticularlythefirst chapter



4.2 XemacsTips

For this class feelfreeto useary text editoryoudesire.l useXemacsbecausel, have obseredthat
mostcomputerprofessionalsiseXemacsor its less-friendlyversionEmacs.If you do notwantto
useXemacsjust skip this section.

The Emacstutorial discussesnaving the cursor dealingwith files, etc. To runit, type ‘Control-h’
andthen't’.

To compile your programwithin Xemacs,click the Compileicon. The first time you do this, it
will askfor the shellcommando compile. For example,this could be “make foo” or “g++ -Wall
-pedantidoo.cc-o foo”. For every unsaedfile, it will alsoaskif youwantit saved.

Thecompilers outputwill appeain anothetbuffer. To visit eacherror, type Control-x" (backtick).
Thecursorwill moveto theoffendingline in the C++file, andtheerrorwill appeasatthetop of the

compilationbuffer. To visit a particularerror, move the cursorto messagén the compilationbuffer

andhit enter

WhenrunningXemacsvia telnet,muchof thenice userinterfaceis notavailable,but all of Emacss

functionality is available. To compile,type “M-x compile”. To compileusingthe samecommand,
type“M-x recompile”.

5 Warm-up Exercises
Thereis no needto submitsolutionsto theseexercisesput be sureyou cansolve them.

1. Corvertthe pseudocodenember(¥unction,a.k.a.check-list()or find(), presentedn classto
C++code.

2. Rewrite the member()function asa “one-liner” i.e., usingonly oneline for the function’s
body

Hint: The C++ booleanoperatory | and&& useshort-circuit evaluation, i.e., they evaluate
only asmary amgumentsasnecessarytextbook, p. 107). For example,f al se && foo()
neednotevaluatef oo() becauseheresultis false.

6 Problem Statement

Warning! Understandinghe recursve definition of unary numbersis fundamentato this home-
work. Pleasedo notwait until Wednesdayveningto determinevhetheryou understandhe defini-
tion. End Warning.

According to a former Stanfordgraduatestudentnow a professorat Columbia University the
databasgrogramrunning on the main Stanfordmainframecomputerhasno built-in arithmetic
operations Eventhoughnumberssuchastuition andhousingchageswerecomputedby this pro-
gram,the programhadno integer or floating point numbertype.

Our taskis to implementarithmetic on naturalnumbers,i.e., nonngative integers, to usewith

this program. Let's useunary numbernotation. Eachnumbern is representedby the repeatinga
charactem times. For example,the decimalnumber7 would be representedyy “0000000” and 3

wn

would berepresentetly “000”. Zerois representetly nodigits: .
We canrecursvely defineary naturalnumberas

e eitherzero



e or onemorethananothematuralnumber

For example,“000” is onemorethanonemorethanonemorethanzero. More succinctly “000” is
addl(addl(addl(e=))).

Notethis recursve definitionfor numberss very similar to therecursve definitionof lists.

Sincewe assumethat the databaserogramsupportslists of booleanswe canimplementunary
arithmeticusingthelinkedlist classdiscussedh class.Our databas@rogrammustcomputetuition

chagessoit needst, —, x, integerdivision /, andexponentiatiori (to computenterestonoverdue
balances).Our databaserogramwill never usesubtractionto producenegative numbers,but it

needgo beableto comparenumbersi.e., >, >, <, <, ==, and! =. You neednotdefinearithmetic
assignmenbperatorsuchas+ = and— =, but your codemaynot usethemeither

| have provided somesourcecode(unaryh). For example, it defines

e thewordnat ur al asthetypefor ournumbers,
e thenumberzero,and

¢ input andoutputfunctions. For example,ci n >> n will reada base-1thumberfrom the
standardnput, storingit into the (unary)naturalnumbern. cout << n will printthebase-
10 representationf the (unary)naturalnumbern.

Thesenput andoutputfunctionsassumehe following functionsaredefined:

— Theconstructoradd1() createsalargernumber

— Givenanonzeronumbertheselectorsubl() extractsits subnumber
— Thepredicatd szer o() yieldstrueif thenumberis zero.

— The+ and* operatorsaaredefinedfor naturalnumbers.

Thesefunctionsshouldbe declaredor definedbeforethe input and outputfunctionsarede-
fined.

For this assignmentyrite theomittedfunctionsandaddtheothernecessarjunctionstounary. h.

I have alsoprovided a simplemain() function (test-unarycc) for preliminarytestingof your code.
Of courseyouwill wantto write moreextensie testingcode.

6.1 Operator Overloading

For our naturalnumberswe would like to be ableto write expressionausingthe usualinfix oper

ators. For example,if mandn have typenat ur al , we would like to be ableto write expressions
suchasn + mandn == m But sincemandn areinstancef a userdefinedtype ratherthan
a built-in C++ type (suchasi nt or doubl e), the compilerhasno ideahow to evaluatesuch
expressionsinsteadjt convertstheseexpressiongo functioncalls,corvertingm + n into

operator+ (m n)
andm == ninto
operator== (m n)

We canthusensurethatm + n andm == n have the meaningswe desireby writing functions
with the following prototypes:



natural operator+ (const natural & m const natural & n);
bool operator== (const natural & m const natural & n);

The first function shouldreturna nat ur al numberrepresentinghe sum of its parametersthe
secondfunction shouldreturntrue if its parametersre equaland falseotherwise. By providing
suchfunctions,we have “overloadedthe + and== operators\We canoverloadotheroperatorsn a
similar fashion.SeealsoSection2.5 of thetextbook.

6.2 Dealingwith Multiple C++ Files

Fitting all the sourcecodefor complicatedorogramsnto onefile would be unrealisticso C++ sup-
portsstoringcodein multiplefiles. Historically, filesendingwith “.cc” storeddefinitions,e.g.,func-
tion definitions,while files endingwith “.h” storedthe correspondingleclarations.Unfortunately
recentC++ change$ave obfuscatedhesedistinctionsso sometimesve put functiondefinitionsin
headeffiles aswe have donewith . / unary. h.

For thisassignment, provide thesesuggestions:

e Make surethatthefilesseq. cc, seq. h,unary. h, andnai n. cc arein the samedirec-
tory.

e Do notchangehegiven#includeheadedirectives,but feel freeto addto themasnecessary

e Compileusingthecommandg++ -Wal | -pedantic nai n. cc. Thiswill producean
executablenameda. out . You canusethe- o out put-fil e-name g++ optionif you
desire.

Notethe code,asdistributed, shouldcompilealbeitwith numerousvarnings.Also, it will notrun
until codefor the necessaryunctionsis written. Laterin the coursewe will discussherulesfor
dealingwith multiplefiles.

7 SubmissionRules

Submita solutionfor the homavork problem,not the warm-upexercises. Pleaseemail only one
file: theunary. hfile. Youneednotsendseq. h,seq. cc,ort est - unary. cc. Whenstress-
testingyour code,l will provide thesefiles.

Seethe submissiordetailsfor informationhow to emailthe programs.



