CSE 326: Data Structures

Assignmen t #5

F ebruary 9, 1998

due: Monda y , F ebruary 23

Implemen t the Dictio nary class using spla y trees. Here are the details:

1. Implemen t the pro cedures Rotate, Spla y , Lo okUp, Insert, Concat, and Delet e as describ ed in

Algorithm 7.3 and Section 7.3. Also implemen t a pro cedure Displa y that displa ys the spla y

tree after eac h dictionary op eration, so that y ou can w atc h its shap e c hange. (The outline

form as in Figure 4.8(b) will su�ce if y ou don’t w an t to attempt an ything more picturesque.

F or no des with only one c hild, b e sure y our output is clear ab out whether it is a left or

righ t c hild; for instance, y ou could prin t out a \�" to indicate an empt y c hild if y ou are

using the outline form.) With the exception of Spla y and y our p ossibly picturesque Displa y

pro cedure, these pro cedures are v ery short and easy

, so don’t b e concerned ab out the n um b er

of pro cedures y ou ha v e to implemen t. The pro cedures Lo okUp, Insert, Delet e, and Displa y

should all b e public mem b ers of y our Dictionary class.

The data t yp e for the Key �eld should b e int. There is no need to ha v e an Info �eld for this

assignmen t; just k eep in mind that in a real application there w ould b e one. Since there is

no Info �eld, Lo okUp should simply return a Bo olea n that is true if and only if the k ey w as

found.

F or full credit, do not use paren t p oin ters. Instead, design Spla y recursiv ely , so that the

recursion stac k will do the job of remem b ering the path bac k to the ro ot. (Hin t: Beca use

the t yp e of rotation done dep ends on the path to P from the grandparen t of P , y ou need

some ancestral con text after returning from a recursiv e call. Design y our pro cedure so that

when the recursiv e call returns, P is either at depth 1 or depth 2 from the curren t ro ot. If

it is at depth 1, then simply return without doing an y rotatio n; if at depth 2, then do the

appropriate t w o rotatio ns b efore returning. If P is at depth 1, y ou ma y w an t y our recursiv e

call to return the direction (left or righ t) to P , to help the recursiv e in v o cat io n �nd P from

its curren t ro ot. Notice that when all the recursion ends, P ma y b e left at depth 1 of the

en tire tree, so some clean up ma y b e necessary .)

T o implemen t Concat, y ou can use an y con v enien t k ey from T

2 in place of +1. If T

2 is empt y ,

it is not necessary to spla y T

1 at all.

Ho w y ou displa y trees is up to y ou: mak e it as fancy or as plain as y ou lik e. (There will

b e a couple of extra credit p oin ts a v aila ble for esp ecially nice trees, but not enough that it’s

w orth sp ending time on unless y ou’re in terested.) Be sure that the tree is unam biguously

reco v erable from y our displa y; for instance, if a no de do es not ha v e a sibling, it should b e

made clear whether it is a left or righ t c hild.

2. Run some exp erimen ts with y our Dictio nary pac k ag e, trying to �nd a sequence of op erations

from an initially empt y tree that causes some of its op erations to tak e (n) time (ev en though

the a v erage time m ust b e O (log n)). What happ ens to the shap e of the tree after a few suc h

exp ensiv e op erations? Include a short rep ort on these exp erimen ts in y our README �le.