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CS 1723, Data Structures
Spring Semester, 1997

Programming Assignment 4

Finding Words in a String
Due February 28, 1997

The Assignment: Start with a referencestring ref of lettersand an on-line dictionaryof words. For
example,ref might be"horseshouses". You areto write a programwhich will find all dictionary
wordsthatcanbemadeup from lettersin thereferencestring.Noticethatyoucanonly useasmany of each
kind of letterasactuallyappearin thereferencestring: in theexampleabove,upto 2"o"s,4"s"s,2"e"s,
and2"h"s,but only one"u" andone"r". Thusyourprogrammustnot find aword like"usurer" that
has2 "u"s in it or like "sorrow" that has2 "r"s in it. Using the suppliedlarge dictionary, over 50
entrieswill be found from this particularreferencestring, including"horseshoe", "osseous", and
"rhesus".

The Program: Youmayuseasinglefile for yourprogram.Makeanew directory, assign4, andstorethe
sourcefile thereasfindwords.c. Theorganizationof findwords.c shouldbesimilarto thefollowing
steps:

1. Obtainthenameof thedictionaryfile from acommandline argument.

2. Openthedictionaryfile, for reading.Openafile for writing to storethewordsfound.

3. Prompttheuserfor thereferencestring,ref.

4. Readthereferencestring.

5. Readeachline of thedictionaryfile, from thefile openedfor readingin step2.

6. Checkif eachdictionaryentrycanbemadeup from thelettersof ref.

7. If it canbemadeup fromref, insertthisentryinto agrowing arrayof pointersto strings,tab.

8. Eachentryfoundshouldalsobewritten to afile openedfor writing in step2.

9. At end-of-fileon thedictionaryfile, inform theuserof thenumberof wordsfoundthatcanbemade
up from ref. Querytheuserif thewordsshouldbedisplayed.If "yes", thenprint thecontentsof
thearrayof pointers.

10. Closethetwo files from step2.

Details:

1. Usethefollowing formatfor acommand:

runner% findwords -d words

Your text (the white book) tells how to extract thesearguments(Section5.10, pages114 on).
argv[0], which is "findwords" andargv[1], which is "-d", canbeignored,but argv[2]
shouldbethenameof thedictionaryfile.

2. Theactual50000worddictionary(200Kbytes)is

˜ wagner/pub/CS1723/words

Youmust not make acopy of thisfile, but insteadmust setupa symbolic link to it with thecommand:

runner% ln -s ˜ wagner/pub/CS1723/words words
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The commandshouldbe executedinside your assign3 directory. Afterwardsany referenceto
"words" in thisdirectoryis translatedto a referenceto my dictionary. In caseof amistake,youcan
removethesymboliclink with arm command,justasyouwouldremoveanordinaryfile. (Of course,
this will only remove thelink andnot thefile linkedto.)

Thefile openingwill not work with

"˜ wagner/pub/CS1723/words"

in thefopen() function.Thefull pathname

"/home/faculty/wagner/pub/CS1723/words"

will work, but I wantyou to practiceusingsymboliclinks.

The dictionary itself is just a list of words, and includesentriesthat are not normally considered
Englishwords,suchasanentryfor eachsingleletter, andentrieswhichareacronyms.

The FILE declarations,and the openingof thesetwo files shouldbe handledwith fopen(), as
describedin thewhitebook(Section7.5,page160andSectionB1.1,page242).

3. To “prompt theuser”meansto write ashortmessageto stdout.

4. Readthecharactersof thereferencestringref fromstdin.

5. I suggestthatyou usefgetc() to reada line (= recordor entry) of thedictionary, character-at-a-
time,until thenewline. Youmustinsertthenull characteryourself.Youcouldmimic thewhitebook’s
getline() function(page29),exceptthatyou arenot readingfrom stdin, andyou do not want
to inserta newline into thestringyouarereading(asgetline() does).

6. This is actuallyfairly hardto think through.Therearemany methods.Don’t worry aboutefficiency.
Wewill discussseveralapproachesin class.

7. Onceyou have identifieda dictionaryentry that canbe madeup from the lettersof the reference
string,youareto insertthisnew stringintotab, anarrayof pointerstochar. Thewhitebook,pages
108-109,shows this, thoughyoushouldusemalloc() to allocatestoragefor eachstring.

8. I suggestthatyouwrite character-at-a-time,usingfputc(). Don’t forgetto write thenewline.

9. Page109,bottom,shows oneway to write thisout.

Debugging Notes: Of courseyoushoulduseamakefile andlint, aswehave beendoing.

To keepfrom goingcrazywith this assignment,you shouldget thepiecesworking separately. Try
out thefetchof thethird commandline argument.Createashorttestdictionary"testwords" to use,and
first just try openingit andreadingfrom it. Thentry storingits entriesinto anarrayof pointersto char.
Separately, exerciseyour function that checksif a given word canbe madeup from the charactersin the
referencestring.

Whenyou opena file with fopen(), aNULL pointeris returnedif thereis any trouble.Thefailure
of anopenis common,sincetheslightestmistake in thefile namewill causefailure.Soyou shouldalways
checkfor this null pointer.

Required Execution: For full credit it will beenoughto executethis programwith "horseshouses"
asthereferencestring.Again for full credityourprogramshouldhave all thevariousfeaturesmentionedin
items1 through10above. Someof theseI will justhave to checkby lookingat thecode.


