CSE 326: Data Structures

Assignmen t #6

Ma y 17, 1996

due: F rida y , Ma y 24

1. (a) P age 254, problem 27(a). Sho w the spla y tree after eac h of the four double rota-

tions. In y our diagrams, lab el the subtrees that hang o� this path T

1

; T

2

; : : : ; T

10

in the order encoun tered during an inorder tra v ersal.

(b) P age 254, problem 27(b). Sho w the spla y tree after eac h of the four double rota-

tion. In y our diagrams, lab el the subtrees that hang o� this path T

1

; T

2

; : : : ; T

10

in the order encoun tered during an inorder tra v ersal.

(c) F or the spla y op eration of part (a), supp ose that the rank of the no de with k ey 90

do es not increase during the �rst and fourth double rotations. Sp ecify t w o no des

whose ranks decrease as a result of the spla y , and pro v e that they do decrease.

Th us , money from these t w o no des can b e used to pa y for these t w o double

rotations. (Hin t: see the pro of of the Cost of Spla y Steps Lemma.)

(d) P age 254, problem 27(d). Note that the reference to part (c) means the textb o ok’s

v ers ion of part (c). (Hin t: see the pro of of the Cost of Spla y Steps Lemma.)

2. Insert the in tegers 13, 5, 22, 8, 34, 19, 21 (in this order) in to an initially empt y hash

table of size 7 using the hash function h(x) = x mo d 7,

(a) using separate c haining.

(b) using op en addressin g with double hashing, where h

2

(x) = 1.

(c) using op en addressin g with double hashing, where h

2

(x) = 1 + (x mo d 6).

3. P age 296, problem 32. Justify y our answ ers . In part (a), k eep in mind that these

are or der e d pairs of distinct n um b ers . In part (b), delete the w ord \maxim um": y ou

are determining the exact probabilit y . Compare y our answ er in part (a) to the upp er

b ound N (N � 1)=m pro v ed in the Theorem, and y our answ er in part (b) to the upp er

b ound 1=m.

4. P age 331, problem 1. Sho w the partially ordered tree after eac h Insert and after eac h

DeleteMin . Also sho w the heap in table form after the last Insert.

5. Another useful heap op eration is ChangePriorit y(i; K ; h), whic h c hanges the k ey stored

in heap en try (T able(h))[i] to K .

(a) W rite an algorithm that implemen ts the op eration ChangePriorit y .

(b) Sho w that y our algorithm runs in time O (log n), where n is the n um b er of en tries

in the heap.