CSE 326: Data Structures

Assignmen t #5

Ma y 1, 1996

due: F rida y , Ma y 10

Impleme n t the dictionary abstract data t yp e using spla y trees. Here are the details:

1. Implemen t the pro cedures Rotate, Spla y , Lo okUp, Insert, Concat, and Delete as de-

scrib ed in Algorithm 7.3 and Section 7.3. Also implemen t a pro cedure to displa y the

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

(A fully paren thes ized inorder tra v ersal, as on page 222, line 7 from the b ottom, will

su�ce if y ou don’t w an t to attempt an ything more picturesqu e.) With the exception

of Spla y and y our p ossibly picturesq ue 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.

Design Spla y recursiv ely , so that the recursion stac k will do the job of remem b erin g

the path bac k to the ro ot. (Hin t: Because 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 rotation; if at depth 2, then do the appropriate t w o rotations

b efore returning. Y ou ma y w an t y our recursiv e call to return a p oin ter to P , to help

y ou �nd P from the 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 impleme n t Concat, y ou can use an y con v en ien t k ey from T

2 in place of +1.

2. Run some exp erimen ts with y our dictionary pac k age, trying to �nd a sequenc e 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 ens iv e op erations? Include a short rep ort on these

exp erimen ts in y our README �le.