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428 Stacks and Queues

A double-ended
queue (deque)
allows access at
both ends. Much of
its functionality can
be derived from
the queue class.

Implementation of
the deque is simple
when inheritance is
used.

15.3 Comparison of the Two Methods

Both the array and linked-list versions run in constant time per operation. Thus
they are so fast that they are unlikely to be the bottlened of any algorithm. As
such, it will rarely matter which versionis used.

The aray versions of these data structures are likely to be faster than their
linked-list counterparts, espedaly if an acarate estimation of the cgadty is
available. If an additional constructor is provided to spedfy the initial capacity
(see Exercise 15.3) and the estimate is corred, no daubling will be performed.
Also, the sequential accessprovided by an array istypicdly faster than the poten-
tial norsequential accessoffered by dynamic memory allocation.

The aray implementation does have two drawbadks, however. First, for
gueues, the aray implementation is arguably more complex than the linked-li st
implementation due to the combined code for wraparound and array doubling.
Our implementation of array doulling was not as efficient as posgble (see Exer-
cise 15.8), thus a faster implementation of the queue would require afew addi-
tional lines of code. Even the aray implementation df the stadk uses afew more
lines of code than its linked-list courterpart.

The second drawbadk aff eds other languages, but not Java. When doubling,
we require, temporarily, threetimes as much space & the number of data items
would suggest. Thisis becaise when the aray is doulded, we need to have mem-
ory to store both the old and the new (douwble-sized) array. Further, at the queue’s
ped size, the aray isbetween 50 percent and 100percent full: On average, itis 75
percent full, meaning that for every threeitemsin the aray, one spot isempty. The
wasted spaceis thus 33 percent on average and 1@ percent when the tableisonly
half full. In Java, thisis not a problem because eab element in the array is smply
areference. In ather languages, such as C++, objectsare stored diredly, rather than
referenced. In these languages, the wasted space uld be significant when com-
pared to the linked-list-based version that uses only an extrareference per item.

15.4 Double-ended Queues

This chapter closes with adiscussion o the use of inheritanceto derive anew
data structure. A double-ended queue (deque) islike aqueue, except that acessis
allowed at both ends. Exercise 14.11 describes an application of the deque.
Rather than the terms enqueue and dequeue, the terms used are addFr ont ,
addRear, renoveFront , andr enoveRear . Figure 15.26 shows the derived
class Deque. We derive from QueueAr because deletion from the back of the
list is not efficiently supported.

The default constructor isa cdl to super ; thisis accetable. enqueue and
dequeue still work; we cannot remove methods. get Fr ont isunchanged from
the queue dassand isthusinherited urmodified. addBack andr enmoveFr ont
call the eisting enqueue anddequeue routines. The only routines that need to
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