
Advanced Data Structures

splayTrees



Recap
It to Anish next Friday
- HW due Friday

Questions?



today : Back to binary trees
Rotations : (single rotation)
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Note : Each ¥ rotation

- affects X's depth :-2
- X 's parent's depth Cy or w) :

4¥91 unchanged
- X 's grandparent : z

+ I or -12

Runtime : OCD
44 pointer updates
(plus if's

to check
cases)



Splay (x)
↳

"

x # root) or Cp¥ErooD
doublenotation (x)
If x f- root
rotate(x) 14477
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(Data structure doesn't
frack height depth)



Splay Tree
-

:

A (more or less) balanced

binary tree
where we

splay to balance*

(* mostly !)

High level idea :

Any time a node isaccessed cseoehfnsertte.be),
splay it to the root .

Why ? ?
Amortization !
If you splay , other
things balance- works
out to 0dg n) amortized
time per operation .



More concretely value
Search (x)
-

:

node← BSTFind Cx)
(assume this returns

X ,
or predfsucc of

X is not in tree)

splay (node)

Insert)
F-BT.userttx )

(assume this returns
X 's node in tree)

splay ( node)



Delete (x) ::
x node ← Bsthnd (x )
if X node . value = X o

.

splay Cx node)
left ←@node . left
right← Knode .

. right)
delete Cx node)
l←FndLageft)
splayCe)
l.orght←#
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Note : Each of these
has a constant # of
the following E

- walk down to some
node

- splay that
node to
root

cost (walk) E cost(splay)

why?# per ten

in:*
#better

= 0(depth LTD
④



What does it cost to splay ??
Worst case : OCD

To get amortized,
need a

potential functors :-
-

Let w(D= weight of v 's
.

Subtree
.

Sd) = wa ) t s(v. left)
+ s (v. right)

set s (null) = 0

Let rank b) = Lg Csa) )
Note if shift for all v :

%
old do
68666868



Potential functor :

oIAt-EFas-EIgCscxDI@sefullatr.o.J
Amortized cost :
time -1 OI '- IQ

:



Access lemma
-

:

Amortized time to splay a binary
Greet with root t at x

is E 3(nlt) - rCxDt1

=OCY§Ex#)
Restate
-

:

Let rlx) = rank before
n' Cx ) = rank after fspky

rotators :

single
double


