
Abstract Data
Type & C++
Revision

Specification
of

ADT

What the ADT operations do,not
how to implement them

ADT
is

composed

A collection of data
A set of operations on that data

• Constructor – allocates memory for an object

and can initialize new instances of a class to particular values.

• Destructor  –  destroys  an  instance  of  a  class when the

object’s lifetime ends.

• C++ function

• const  function  –  function  that  cannot  alter

data member of the class



Class methods/member

functions



Classes as Function
Parameter

▪ Pass by value

▪ Pass by reference

▪ Pass by const reference

Information hiding

•Hide details within a module

•Ensure that no other module can tamper with these hidden details

•Makes these details inaccessible from outside the module

•Public view of a module

•Described by its specifications

•Private view of a module

•Implementation details that the specifications should not describe

Encapsulation

• Encapsulation is the process of combining data and

functions into a single unit called class.

• The  programmer  cannot  directly  access  the  data. Data is only accessible through

the 

functions present inside the class.

• Data encapsulation led to the important concept of data hiding.

• Data hiding is the implementation details of a class that   are   hidden   from   the   user.   

The   concept   of restricted     access     led     programmers     to     write specialized 

functions or methods for performing the

operations on hidden members of the class.

C++ Classes

A collection of data and a set of operations on the data

Specification of each module are written before

implementation

Separate the purpose of module from its

implementation

Abstract data type(ADT)

Abstraction

choosing a particular data
structure

Implementation

▪ An object is an instance of a class
▪ A class defines a new data type

▪ A    class    contains    data    members    and
methods (member functions)

▪ By  default,  all  members  in  a  class  are
private But can be specified as public








BASE CASE(S):

case(s) so simple
that they

can  be solved
directly






• RECURSIVE CASE(S):
more complex – make

use of recursion to solve
smaller subproblems &
combine into a solution
to the larger problem




RECURSIVE
• Recursion can be used to replace loops.
• Recursively defined data structures, like lists, are very well-suited to processing by recursive
procedures and functions
• Recursive is a repetitive process in which an algorithm calls itself.




MULTIPLYING



Factorial Problem

Fibonacci



Analysis of algorithms



• Worst-case   efficiency:  Longest  
 running   time   for  any

input of size n
A   determination   of   the   maximum  

 amount   of   time   that   an
algorithm requires to solve problems of

size n
• Best-case efficiency: Shortest running

time for any input of size n
A   determination   of   the   minimum  
 amount   of   time   that   an algorithm

requires to solve 
problems of size n

• Average-case  efficiency:  Average 
 running  time  for  all inputs of size n

A determination of the average amount of
time that an algorithm

requires to solve problems of size n



EXAMPLE



Simple SortBubble Sort
•Compare adjacent elements in the list
•Exchange the elements if they are out of order
•Each pass moves the largest (or smallest)
elements to the end of the array
•Repeating this process eventually sorts the
array into ascending (or descending) order.

Selection Sort
•Strategy
•Choose the largest / smallest item in the array and place the
item in its correct place
•Choose the next largest / next smallest item in the array and
place the item in its correct place.
•Repeat the process until all items are sorted.
•Does not depend on the initial arrangement of the data
•Only appropriate for small n - O(n2) algorithm




•Time Complexity for Selection Sort is the same
for all cases - worse case, best case or average

case O(n2). The number of comparisons
between elements is the same.



•The efficiency of Selection Sort does not

depend on the initial arrangement of the data.

Insertion Sort
•Strategy
•Take multiple passes over the array
•Partition the array into two regions: sorted and
unsorted
•Take each item from the unsorted region and insert
it into its correct order in the sorted region
•Find next unsorted element and insert it in correct
place, relative to the ones already sorted
•Analysis 
•Appropriate for small arrays due to its simplicity



Advanced Sort
Merge Sort

•Applies divide and conquer strategy.
•Three main steps in Merge Sort
algorithm:
•Divide an array into halves
•Sort each half
•Merge the sorted halves into one
sorted array
•A recursive sorting algorithm
•Performance is independent of the
initial order of the array items

Need 2 functions
•MergeSort() function

•A Recursive function that divide
the array into pieces until each

piece contain only one item.
•The small pieces is merge into
larger sorted pieces until one

sorted array is achieved.
•Merge() function

•Compares an item into one half
of the array with item in the

other half of the array and moves
the smaller item into temporary
array. Then, the remaining items

are simply moved to the
temporary array. The temporary

array is copied back into the
original array.




Quick Sort
•A divide-and-conquer algorithm
•Strategy
•Choose a pivot (first element in the array)
•Partition the array about the pivot
•items < pivot
•items >= pivot
•Pivot is now in correct sorted position
•Sort the left section again until there is one
item left
•Sort the right section again until there is one
item left


