CS 140a

Homework 4 - Solutions

Due in class, Wednesday, November 25

1. (12 pts) An empty table has a capacity of 100, and you insert 6 entries with keys 100, 0, 1199, 1299, 1399, and 2.  Using linear probing and the basic hash function (key%size), where will these entries be placed in the table?  Where will they be placed with double hashing (with HF2 = 1 + (key%98))?

Linear Probing:
100 at index
0




0 at index
1




1199 at index
99




1299 at index
2




1399 at index
3




2 at index
4

Double Hashing:
100 at index
0




0 at index
1




1199 at index
99




1299 at index
25




1399 at index
27




2 at index
2

2. (6 pts) Use a hash table with a size of 811 that uses separate chaining to specify where the following entries will be inserted.  Use a basic hash function (key%size).  Insert 811, 0, 1623, 2435, 3247, and 2.

Position 0

chain of 0 and 811

Position 1

chain of 1623

Position 2

chain of 2 and 2435

Position 3

chain of 3247

3. (9 pts) Use a hash table size of 11 and the basic hash function (key%size).  Insert the following items using quadratic probing, 2, 14, 21, 36, 70, 18, 47, 32, and 11.

Index
Value

0

32

1

47

2

2

3

14

4

36

5

70

6

7

18

8

9

11

10

21

4. (9 pts) Rehash the resulting table from problem 3 to a table size of 23.

Index
Value

0

1

47

2

2

3

4

5

70

6

7

8

9

32

10

11

11

12

13

36

14

14

15

16

17

18

18

19

20

21

21

22

5. (10 pts) Given a situation in which many telephone numbers from around the U.S. will need to be hashed, specify your own hash function that could be used.  Each telephone number will consist of the area code, the prefix, and the suffix numbers, for a total of 10 digits.  Specify some pros and cons to your hash function.  You will use this hash function in your assignment.

