CSE 326: Data Structures and Algorithms

Assignmen t #4

F ebruary 2, 1998

due: Monda y , F ebruary 9

1. (a) P age 251, exerci se 1a. Sho w the A

VL tree after eac h insertion.

(b) P age 251, exerci se 1b.

(c) Sho w the result of deleting the k ey 538 from the tree of part (1b).

2. (a) Num b er the no des of the last tree in Figure 7.2 according to the order in whic h

they are visited in an inorder tra v ersal.

(b) Using the n um b ers from part (2a) as the k eys, sho w the result of doing an A VL-

T reeDe lete Min on this A

VL tree. (Sho w the tree after eac h rotation. F or y our

information, it is not hard to see that executin g a DeleteMi n on these w orst case

trees causes �(log n) rotations to o ccur. Y ou migh t b e in terested in pro ving this

to y ourself.)

3. (a) Explain wh y it is m uc h more con v enie n t for A VL T reeDele teMin to b e written

recursiv el y than iterativ ely .

(b) In executing A VL T reeDele teMin , it is p ossible that there are rotations at a no de

v and some (distan t) ancestor u of v , but no rotation at an y of the no des on the

path b et w ee n u and v . State exactly under what conditions this can happ en.

(c) Desc rib e at what p oin t y ou w ould in v ok e A VL T reeDel eteM in as a subroutine in

the general A

VL tree deletion algorithm, and ho w y ou w ould use the three v alues

it returns.

4. P age 254, exercise 26. Sho w the spla y tree at least after eac h insertion and deletion.