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CS 1723, Data Structures
Fall Semester, 1998
Programming Assignment 7, Due October 28, 1998
Queues Using Linked Lists

Theassignment: For thisassignmenyou areto implementa queueof characterbasednalinked
list. Youshouldmimic thelinkedlist codefor astackthatwaspassedutin class.Seethedirectory
onrunnerwagner/pub/CS1 723 for the stackexamplesfiles lists.text andlistss.c

A reasonabl@pproachis discussedt the end of this handout. It is importantthat you write the
linkedlist codeyourselfwithoutreferringto textbooks.

Your programshouldusethefollowing queue.h headefile:

/*

* 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  fullg(); /* 1 means no more room (which won't happen) */

Yourmain() functioncanbesimilarto thesimplecommandnterpreteiin the stackroutine.Your
programmustsuccessfullyhandlean attemptto deletefrom an empty queue. You mustusesep-
aratefiles for the main function, the queueheadergueue.h andthe codefor the queueitself,
gueue.c . Everythingrelatedto the actuallinked list implementatiorshouldbe buriedinsidethe
file queue.c . Your programneednot free storagethatis no longerneededandit alsoneednot
checkforaNULL returnedoy malloc . Yourprogramshouldproducesomethindik e thefollowing
output:

runner% queue

ia
Inserted: a
ib
Inserted: b
ic
Inserted: c
id
Inserted: d

r
Removed: a
r
Removed: b
r
Removed: ¢
r
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Removed: d
r
Empty queue

iX
Inserted: X
iy
Inserted: y

r
Removed: x
r

Removed: vy

q
runner%

Front Rear

/?

Linked list implementation: Everythingrelatedto the implementatiormustbe hiddenin thefile
gueue.c , sothatyou couldreplacelinked lists in this file with a circulararrayandthe codein
theheadeueue.h andin thefile with the mainfunctionwould remainunchangedYour queue
shouldlook like the diagramabaove, with pointersnamedFront andRear . (The diagramshavs
the resultafterinserting’a’, 'b’, 'c’, 'd’, in thatorder You needto decidehow to representin
emptyqueue.(PerhapdothFront andRear equalto NULL) In writing the codefor insert
andremove , it is haturalto handlethe caseof anemptyqueueseparatelyrom thatof anon-empty
gueue (Youmayevenneedo handleaqueuewith oneelementisaseparatease.)Thensometimes
it is possibleto combinecodesothatonesequencef codehandlesall casesbut thisis only to make
thecodelook moreelegant.

What to hand in: Justalisting of thecode, andarunlike theoneabove.



