CSE 143

More Collection Types:
Sets, Bags, and Tables

[Chapter 11]
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Set ADT

Attributes of set type
Nonlinear collection of elements
Varying number of elements
No duplicates
Operations on sets
Element operations: add, r enove, i sMenber

Aggregate operations: uni on, i nt er secti on,
di fference

Possibly associated iterator class

Set Terminology

Union: Create a new set whose elements are
those found in either set

Intersection: Create a new set whose elements
are those found in both sets

Difference: Remove elements found in one set
from other set

aSet:

VL0944
Set Interface
class IntSet {
IntSet();
/1 standard size(), isFull(), isEnpty() nethods

bool isMenber(int iten);

void add(int iten;

void remove(int iten);

friend IntSet union(IntSet a, IntSet B);

friend IntSet intersection(IntSet a, IntSet B);

friend IntSet difference(lntSet a, IntSet B);
private:
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Set Implementation

We've seen several implementations of sets
Unordered array
Sorted array
Single linked list

Unor der ed
Sorted

Double linked list
Unor der ed
Sorted

Choice of implemented depends on how it will be
used -- which operations need to be fast
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Bag ADT

Attributes of bag type -- same as set but
duplicates allowed

Nonlinear collection of elements

Varying number of elements

May contain duplicate entries
Operations on sets

Element operations: add, r enove, i sMenber

Aggregate operations: uni on, i nt er secti on,
di fference

Possibly associated iterator class
Implementation choices: same as sets
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Table ADT

Attributes of table type

Set of key/value pairs

No duplicate keys
Operations on tables

| ookup value from key

insert value at key

renove key and associated value from table
Uses:

Phone book, class roster, book index, databases
Also called a dictionary
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Table Terminology

Key. Portion of pair used to look up data, like an
index (aka domain value)

Value: Portion of pair that contains data (aka
range value)

aTabl e:
“4476542K" 23,440
“3828122E" 27,640
“24601JvJ" 15,203
“994802WE" 45,210
“8675309A" 28,776

Key (enpl oyee 1D) LVaI ue (salary)
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Example of Operations

/'l phone book exanple:
Tabl e pb;

pb.insert(“Julie”, 5552345);
pb.insert(“Bob”, 3450011);
pb.insert(“Bart”, 6661212);

int bartsNumber = pb.lookup(“Bart");
pb.delete(“Bob”);
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Table Interface

class Table {
public:
Table(); /I Create new empty table

intsize(); // = size of table

bool isEmpty(); // = “table is empty”

bool isFull(); // = “table is full”

/I return data with given key

RangeType lookup(DomainType key);

/I store data in table with given key

void insert(DomainType key, RangeType value);
/I remove data from table with given key
RangeType remove(DomainType key);

private:
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Table Implementation

Many different possibilities
Avrray of structs
List of structs
Dynamic memory structure
Implementations can also use other techniques
Searching, sorting
Hash tables
Trees
Implementation details to come...
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Container Type Summary

Stack
List with LIFO structure
Access via push(item), pop(), and top()
Queue
List with FIFO structure
Access via enqueue(item), dequeue(), and front()
Set
Unordered collection, without duplicates
Bag
Unordered collection, without duplicates
Table
Unordered association of key-value pairs
Access via insert(key, value), delete(key), Iookl;%gl;ey)
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