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Set Description

Set objects are data collections with specific properties:
• Sets are not indexed
• Sets are not ordered
• Sets implement search and information retrieval efficiently
• Elements can be removed without shifting other elements
• Elements are unique

School of Computing and Data Science - 3/13 - Frank Kreimendahl | kreimendahlf@wit.edu



Set ADT
Set Description

Set ADT

Set Review

Set Interface

List Comparisons

Maps

Set ADT

A Set contains no duplicates
Operations on sets:

• adding an element
• removing an element
• membership query
• union: A∪B
• intersection: A∩B
• difference: A\B
• subset query: A ⊆ B
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union: {1,3,5}∪{1,2,3}= {1,2,3,5}
intersection: {1,3,5}∩{1,2,3}= {1,3}
difference: {1,3,5}\{1,2,3}= {5}
subset query: {1,3,5} ⊆ {1,2,3} is false, {1,3} ⊆ {1,2,3}
is true
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List Comparisons

List elements are not unique so List.add operations
succeed (with enough memory)

Set elements may fail on Set.add calls if they were already
in the set

Set does not have a get operation because elements do not
have an index

Set implements Iterable, but there is no guarantee on the
order in which elements are iterated
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Map Description

Maps are related to Sets
A Map is a set of ordered pairs of elements

These ordered pairs (k,v) have a key first, value second

Keys must be unique

Values may have repeats

The Map provides a translation from key to value

We have seen a special case of a map already: arrays map
integers to any type
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Example Search Path

Map of keys to values

This represents the set of pairs:
{(J,Jane),(B,Bill),(S,Sam),(B1,Bob),(B2,Bill)}
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Array Equivalence

Arrays are maps but use atypical syntax:
• myArr[2] = x translates to myMap.put(2, x)
• x = myArr[2] translates to x = myMap.get(2)
• Arrays don’t have a built-in remove operation

Maps follow Java’s OOP syntax and interface of other
Collections

Sometimes maps are referred to as associative arrays
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Example Uses For Maps

Countries: Coordinate → Country Name

User Database: User ID → User Record

Academic Papers: doi → article

Memory: Address → Value

Note that all of these have unique keys. If you have data
with repeats of keys (like an English dictionary, first names,
age, etc.), a map cannot store their information
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