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Efficiency Analysis

« Depends on:
« the hash function
« size of the table
« type of collision resolution probe

« Once an empty slot is located, adding or deleting
a key can be done in O(1) time.

« The time required to perform the search is the
main contributor to the overall time of all ops.

Efficiency Analysis

« While hashing appears to be no better than a basic linear
search or binary search in worst case, hashing is very efficient
in the average case with load factor < 0.8. (Table shows the
data for M == 13.)

« Remember linear search O(n), binary search O(log n) and log
13 isabout 3.7, hashingis O(1).

Load Factor 0.25 5 67 8 0.99

Successful search:

Linearprobe 117 150 202 300  50.50
Quadraticprobe  1.66  2.00 239 290 671
Unsuccessful search:
Linearprobe 1.39 250 509 1300 500050
Quadraticprobe  1.33 200 303 500  100.00

Function Guidelines

« Important guidelines to consider in designing
a hash function.

« Computation should be simple.
« Resulting index can not be random.

« Every part of a multi-part key should
contribute.

« Table size should be a prime number.
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Efficiency Analysis

« Best case: O(1)
« The key maps directly to the correct entry.
« There are no collisions.

« Worst case: O(m)

« Assume there are n keys stored in a table of
size m.

« The probe has to visit every entry in the table.

Hash Functions

« The efficiency of hashing depends in large
part on the selection of a good hash
function.

« A “perfect” function will map every key to
a different table entry.
- This is seldom achieved except in special cases.

« A “good” hash function distributes the keys
evenly across the range of table entries.

Common Hash Functions

« Division — simplest for integer values.

h(key) = key $ M

« Truncation — some columns in the key are
ignored.
« Example: assume keys composed of 7 digits.

« Use the 1%, 3™, 6t digits to form an index (M =
1000).
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The HashMap ADT

class _MapEntry :

Application: Histograms
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Grade Distribution

Histogram( catSeq )
getCount( category )
incCount( category )
totalCount()
iterator()

buildhist.p
# Determines the letter grade for the given numeric value.

from maphist import Histogram
def letterGrade ( grade ):
if grade >= 90 :

def main():
# Create a Histogram instance for computing

ef printChart( gradeHist ):

print( " Grade Distribution" )
# Print the body of the chart.
letterGrades = ( 'A', 'B', 'C', 'D', 'F' )




