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CHAPTER # 1

COMPUTATIONAL THINKING
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Computational Thinking

Computational thinking (CT) involves a set of problem-solving skills and techniques that
software engineers use to write programs that underlie the computer applications you use
such as search, email, and maps.

Computational thinking is comprises of following elements

e Abstraction

e Decomposition

e Data Modeling

e Pattern recognition
e Algorithm Design

Abstraction:
Abstraction means filtering out that information which is not required to solve the problem.

E.g. out of complete school records dropping all others student record to obtain the data of A 2
Students who Takes computer as subject

Or a filtered detail about a particular object e.g. filtering out a metro station map out of
complete map is abstraction. Because metro administration want to show all the stations of the
route in the map, complete city map is not required

Note: Abstract for the computer scientist is intended to hide unwanted detail
and so to simplify our understanding.

S

g
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Decomposition

Decomposition is breaking down the tasks to smaller tasks in order to explain or understand the
task. Decomposition is another word to step wise refinement, Also known as top down design
technique as well

1. Setting and declaration
1.1 Variables

1.2 Consents

2. Input

2.1 Get Num1 input

2.2 Get num2 input

3. Process

3.1 Get total by adding num1 and num2
4. Output

4.1 Output user message
4.2 Output total

Data modeling:

Data modeling involves analyzing and managing the data using and defining data types like
(integer, String, Date, double, single, Boolean known as composite data types).

1D arrays to represent Lists
2 D Arrays to represent Tables
Handling data model in Files (text Files)

Will Learn Abstract Data Types which will be part of Data Modeling

Pattern recognition: @.@

Means looking for common patterns or COMMON SOLUTIONS TO THE COMMO
Using them to complete the task in more effective and efficient way, Standard a
Bubble Sort, Insertion sort and binary search are the part of pattern recogn%

Algorithm Design:
Algorithm design is following the step by step approach to solve t ,

Basic pattern of designing the algorithm. § ?

, also known as the

Navid Saqib (0333-4259883) 7




Standard Patterns:

e Bubble Sort
e Insertion sort
e binary search

Bubble sort

Comparing each pair of values in an array and swapping them if they are in the wrong order. The pass
through the list is repeated until no swaps are needed, which indicates that the list is sorted. Bubble sort
is pattern which use array as a main source and compares two items at a time. It SWAPS these two items
if they are in the wrong order. In an attempt when it compare or check all values in array that is known

as PASS. It continues to check the array until no swaps are needed that means the array is sorted. The
algorithm gets its name from the way larger elements "bubble" to the top of the list. It is a very slow

way of sorting data and rarely used in industry. There are much faster sorting algorithms out there such
as insertion sort and quick sort

How it works:

1. Compare adjacent values of array. If the first is greater than the second, swap them.

2. Repeat this for each pair of adjacent Values, starting with the first two and ending with last two.
At this point the last element should be the greatest.

3. Repeat the steps for all elements except the last one.

4. Keep the repeating for one fewer element each time until there are se pairs to compare.
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Let’s check this code

Modulelwb®

e Modulel
—Module Modulel

= Sub Maing)

Dim Valueslist{4) As Integer

Dim Temp As Integer

pim starting, ending As Integer

starting = LBound(Valueslist)

ending = UBound{valueslist)

‘array input

For x = starting To ending be 8 to 4
Console.WriteLine("Enter values in Array"™)
Valueslist{x) = Conscle.ReadLine

Mext

'display output to user

Console.WriteLine{"values in Array")

Console. WwriteLine("")

For v = starting To ending
Console.WriteLine(valueslist{y))

Mext

‘Bubble sorting iteration'

For i = starting To ending

can

‘can be @ to 4

For K = starting To ending - 1
"' why -1 because last value camt be compared
If valueslist(K} » Walueslist{K + 1) Then

Temp = valueslist(k)|
Valueslist(k) = walueslist(K + 1}
Valueslist(k + 1) = Temp
End If
Mext
ext
‘display sorted output to user’
snsole.Writeline{"sorted values in array”™)
Console.WriteLine{™")

i

For z = starting To ending ‘'can be @ o 4
Console.WriteLine(valueslist(z))
Hext
Console.Readkey()
End Sub
End Module

B ilel T Users/Bunny/SppData/Local

Enter Ualues in Array

Ualues in Array

Ualues in Array

Ualues in Array

Ualues in Array

Jalues in Array

456
877
45
1m
35
Sorted Values

1M
35
45
456
877

in Arravy

AD

N

Q\\V/
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How it works?

The initial values stored in the array are as follows:

456 | 879 | 45 10 5

In the above example, nested loops are used to sort the array. The outer loop moves from 0 to 4 which
is starting to ending and with each iteration of outer loop, inner loop moves from Starting to ending -1
orwecansayOto4 -1.

First of all, the value of i is 0 so the focus of outer loop is on the first Value of the array. The sorting
process will work as follows:

Pass 1 Started

Iteration 1 }

456 |879 | 45 10 5

K =0 so the statement if valuelist(k) > Valuelist(K+1) compares 456 with 879 As 456 is not greater than
879, there will be no change in the array.

Iteration 2 l

456 |879 | 45 10 5

K=1 so the statement if valuelist(k) > Valuelist(K+1) compares 879 with 45. As 879 is greater than 45,
both values will be interchanged and the array will be as follows:

456 | 45 |879 10 5

Iteration 3

[+

456 | 45 879

456 | 45 10
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