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As mentioned in Section 16.2, the singly linked li st does not eff iciently support
some important operations. For instance, although it is easy to go to the front of
the list, it is time-consuming to go to the end. Although we can easily advance via
advance, implementing retreat cannot be done efficiently with only a next
reference. In some applications, this might be critical. For instance, when design-
ing a text editor, we can maintain the internal image of the file as a linked list of
lines. We certainly want to be able to move up just as easil y as down, to insert
both before and after a line rather than just after, and to be able to get to the last
line quickly. A moment’s thought suggests that to implement this eff iciently, we
should have each node maintain two references: one to the next node in the li st
and one to the previous node. Then, to make everything symmetric, we should
have not only a header but also a tail. This is the so-called doubly linked list. Fig-
ure 16.16 shows the doubly linked list representing a, b. Each node now has two
references (next and prev), and searching and moving can easily be performed
in both directions. Obviously, there are some important changes. K F L L @ B ? F > @ 9
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First, an empty list now consists of a head and tail connected together, as
shown in Figure 16.17 (page 446). Notice, by the way, that head.prev and
tail.next are not needed in the algorithms and are not even initialized. The
test for emptiness is now

head.next == tail

or

tail.prev == head
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We no longer use null to decide if an advance has taken us past the end of
the list. Instead, we have gone past the end if current is either head or tail
(recall that we can go in either direction). retreat can be implemented by

current = current.prev;
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