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Doubly Linked Lists and Circular Linked Lists [

16.3 Doubly Linked Lists and Circular Linked Lists

As mentioned in Section 16.2, the singly linked list does not efficiently support  Doubly linked lists al-
some important operations. For instance, althoudh it is easy to goto the front of low bidirectional
theligt, it is time-consuming to go to the end. Althoughwe can easily advancevia  fraversal by storing
advance, implementingr et r eat cannot be dore dficiently with only anext ~ 'Wo references per
reference. In some gppli cations, this might be critical. For instance, when design- "°%®
ing atext editor, we can maintain the internal image of the file & alinked list of
lines. We cetainly want to be able to move up just as easily as down, to insert
both before and after a line rather than just after, and to be &le to get to the last
line quickly. A moment’s thought suggests that to implement this efficiently, we
should have ea&h node maintain two references: one to the next node in the list
and ore to the previous node. Then, to make everything symmetric, we shoud
have not only a header but also atail. Thisisthe so-cdled doubly linked list. Fig-
ure 16.16 shows the doubly linked list representing a, b. Each nade now has two
references (next andpr ev), and seaching and moving can easily be performed
in both diredions. Obvioudly, there ae some important changes.

First, an empty list now consistsof ahead andt ai | conneded together, as  Symmetry de-
shown in Figure 16.17 (page 446). Notice, by the way, that head. pr ev and mands that we use
tail.next arenot nealed in the algorithms and are not even initialized. The Pothaheadanda

test for emptinessis now tai | and thatwe
% support roughly
head. next == tail twice as many
operations.
or
tail.prev == head

We no longer use nul | to dedde if an advance has taken us past the end of  When we advance

the list. Instead, we have gone past the end if cur r ent iseither head ortai |l  paostthe end of the

(recall that we can goin either diredion). r et r eat can be implemented by list, we now hif the
tai | nodeinstead
ofnul I,

current = current.prev;
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Figure 16.16 Doubly linked list




