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CS 1723, Data Structures
Fall Semester, 1998

Programming Assignment 7, Due October 28, 1998
Queues Using Linked Lists

The assignment: For thisassignmentyouareto implementaqueueof charactersbasedona linked
list. Youshouldmimic thelinkedlist codefor astackthatwaspassedout in class.Seethedirectory
on runner˜wagner/pub/CS1 723 for thestackexamples,files lists.text andlistss.c .
A reasonableapproachis discussedat the endof this handout. It is importantthat you write the
linkedlist codeyourselfwithout referringto textbooks.

Yourprogramshouldusethefollowing queue.h headerfile:

/*
* queue.h -- queue header file
*/

char remove(void); /* remove oldest queue item, from front */
void insert(char); /* Insert as new item, at rear */
int emptyq(); /* 1 means that the queue is empty */
int fullq(); /* 1 means no more room (which won’t happen) */

Yourmain() functioncanbesimilar to thesimplecommandinterpreterin thestackroutine.Your
programmustsuccessfullyhandlean attemptto deletefrom an emptyqueue.You mustusesep-
aratefiles for the main function, the queueheaderqueue.h and the codefor the queueitself,
queue.c . Everythingrelatedto theactuallinked list implementationshouldbeburied insidethe
file queue.c . Your programneednot freestoragethat is no longerneeded,andit alsoneednot
checkfor aNULL returnedbymalloc . Yourprogramshouldproducesomethinglikethefollowing
output:

runner% queue
ia
Inserted: a
ib
Inserted: b
ic
Inserted: c
id
Inserted: d
r
Removed: a
r
Removed: b
r
Removed: c
r
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Removed: d
r
Empty queue
ix
Inserted: x
iy
Inserted: y
r
Removed: x
r
Removed: y
q
runner%

Front Rear

’a’ ’b’ ’c’ ’d’

Linked list implementation: Everythingrelatedto the implementationmustbehiddenin thefile
queue.c , so that you could replacelinked lists in this file with a circular arrayandthe codein
theheaderqueue.h andin thefile with themainfunctionwould remainunchanged.Your queue
shouldlook like thediagramabove, with pointersnamedFront andRear . (Thediagramshows
the resultafter inserting’a’, ’b’, ’c’, ’d’, in that order. You needto decidehow to representan
emptyqueue.(PerhapsbothFront andRear equalto NULL.) In writing thecodefor insert
andremove , it is naturalto handlethecaseof anemptyqueueseparatelyfrom thatof anon-empty
queue.(Youmayevenneedto handleaqueuewith oneelementasaseparatecase.)Thensometimes
it is possibleto combinecodesothatonesequenceof codehandlesall cases,but this is only to make
thecodelook moreelegant.

What to hand in: Justa listing of thecode,anda run like theoneabove.


