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[bookmark: _Toc60745578]PART A
[bookmark: _Toc56583396]Define Arrays and explain the importance of arrays in programming. Give relevant examples to support your answer.

An array is defined as the collection or group of similar types of data. An array is termed as the integrated type of data structure that is mainly designed for storing a group of many objects of similar or different kinds of data. The array can hold both references and primitive (Narayanan and Shan, 2017). It is the most effective and efficient type of data structure used to store and accesses the sequence of objects. An array is typically used for copying, cloning, insertion, deletion, searching, and sorting. For instance, elements of int types are held in int arrays while elements of float types are held in float arrays.
An array mainly represents several data items of a similar type by using a single name. In arrays, by using the index number users can randomly access the elements. Arrays are typically used to allocate memory in a contiguous memory location for all types of elements. This shows there is very little or no chance of extra memory for allocation. This relatively avoids the overflow of memory or memory shortage in the arrays. All the elements stored in the array must be known in advance. It is the static structure that shows it has a fixed size. Once the size of the array is declared it cannot be modified. The memory which is allocated in the array cannot be decreased or increased. It is very difficult to insert and delete elements in the array as the elements are mainly stored in the consecutive memory location and shifting of operation is very costly (Åkerblom et al., 2019). If users allocate more memory than the actual requirement then it may lead to wastage of memory space while if less memory is allocated then it may lead to a problem. Same data type elements are stored in arrays. 
An array is the oldest or most important data structure that is used in every program. They are used for implementing other data structures like strings and lists. An array also exploits the addressing logic of computers. An array is stored in such a way that the position of each element can relatively be computed from index type through a mathematical formula. The simplest type of data structure is a linear array that is also known as a one-dimensional array. An array is mainly implemented by array structures but in some languages, it is implemented through search trees, linked lists, and hash tables (Tan and Kaiser, 2016). It is also used for implementing mathematical matrices and vectors or other types of rectangular tables. They are used when a need to using several variables of the same type arises. It is termed as the sequence of objects with the same type of data. It can be used and declared. The size of anarray should be greater than zero and an integer constant. An array can also be passed to function or can also be returned from the function. The following points determine the importance of arrays:
The array is used to save memory: In an array, memory can be dynamically allocated. This helps in saving the memory of the system. It also leads to the creation of enough space when insufficient memory is held by the pre-defined array. Memory can be allocated during run time manually at runtime memory. The amount of storage typically depends on the type and size of the data.
Cache friendly: In an array, values are usually allocated near each other in memory. It can be accessed very easily from CPU to cache. This shows that iteration in the array is very faster than any other iteration. It passes the array of references (Kent et al., 2019).
Predictable timing with Array: In both arrays as well as a hash table, access time can be provided. The Hash table is complicated as it comprises numerous steps where cache misses are involved and memory is reloaded. When an array is taken into consideration then the system knows the precise address of the array in which memory is stored and allocated. 
Easy debugging: It is very time-consuming to check whether the index is valid or not when the array is taken into consideration of the linked list. Similarly, it is very difficult to check it in the hash table. But in the arrays, it has specified indexes and is very optimal to use. 
An array usually maintains several variables by using only a single name.  It helps the user to maintain large data under only a single variable name. This leads to less confusion while using multiple variables. An array can also be used for sorting different data elements. Different techniques of sorting like insertion, selection, and bubble sort typically use an array to store as well as sort the elements very easily. It can also be used to perform a matrix operation. Many small or large databases comprise one and two-dimensional arrays array whose elements are termed as records (Pivarski et al., 2020). An array can be used for CPU scheduling. An array is also used to implement other kinds of data structures like Hash tables, Queues, Heaps, and Stacks. 
For instance, to find out the average of 100 integer numbers entered by users. So in this scenario, firstly 100 variables are defined with int data types and then 100 scanf() operation will be performed to store values in the variables and then, at last, calculate the average of all. Secondly, a single integer array is used to store all values and then the array is loops to store entered values in an array and then calculate the average. Thus, from the scenario given above, the second solution is more appropriate in which the same type of data can be stored in one single variable, and then later it can be accessed by using the array index. 
PROGRAM ON C# OF ARRAY DECLARTION
[image: ]


[image: ][image: ]


For instance, a one-dimensional array in C
#include<stdio.h>
Int main()
{
	int  I;
	intarr[5]= {10,20,30,40,50}
	// declaring and initializing array in C
	// To initialize all array elements to 0, use intarr[5]=0;
	arr[0]= 10;
	arr[1]= 20;
	arr[2]= 30;
	arr[3]= 40;
	arr[4]= 50;
for (i=0, i<5;i++)
{
		// accessing each variable
Printf(“value of arr[%d] is %d\n, I, arr[i];
}
}
OUTPUT:
value of arr[0] is 10
value of arr[1] is 20
value of arr[2] is 30
value of arr[3] is 40
value of arr[4] is 50
[bookmark: _Toc56583397]In OOP define inheritance, use suitable coding examples to demonstrate your answer.
Inheritance is mainly defined as the term when a class is derived from another class. Inherited class is defined through extends keyword. This termed was invented in the year 1969 for Simula and it is now used in several programming languages like C++, Python, or Java. In OOP, inheritance is termed as the mechanism of basing a class or object upon another object or class by retaining similar implementation (Tan and Kaiser, 2016). It is also termed as deriving new classes or subclasses from existing ones like superclass or base class and then it later forms a hierarchy of class. It allows the user to create classes that are mainly built over other classes for specifying the implementation while maintaining similar behaviors. The directed graph rises with the relationship of classes or objects through inheritance.
Inherited class is the subclass of the super or parent class. This term is used for both prototype and class-based programming. Inheritance is a commonly used mechanism to establish a subtype relationship. It is implementation inheritance or code inheritance. It is typically contrasted with the object composition in which another object is contained by one object (Jones et al., 2016). There are several types of Inheritance based ona specific language or paradigm:
Single Inheritance: Under this, features of one superclass are inherited in subclasses. A class needs the properties of another class. 
Multiple Inheritances: Under this, more than one superclassis held in one class and it inherits features from all parent classes. This Inheritance is very difficult to implement efficiently (Chakravathi, 2016). 
Multilevel Inheritance: Under this, the subclass is inherited from other subclasses. 
Hierarchical Inheritance:Under this, superclass or base class is served by one class for more than one subclass. 
Hybrid Inheritance: Under this, a mix of two or more types of inheritance takes place. For instance, when A has subclass B and B has subclass C and D. This shows the mixture of both hierarchical and multilevel inheritance. 
Inheritance is used to optimize the work of programmers. Inheritance is used to create class hierarchies in which objects and classes inherit behaviors and properties from the super or parent class. Different types of objects have something in common with each other. It allows classes to inherit commonly for stating behavior from other classes. It provides a mechanism to establish a relationship or build hierarchies of class in object composition. It shows the use of code that is created previously or is pre-written. The functions and methods termed in one class are used to manipulate other data members of the class. It is also termed as the tendency of one class used for deriving properties and features of another class. It mainly provides functionalities for extracting features from the base class and then implies it to other classes. In OOP, when a class is created, data and data members are designated. Data members are the variables that are shown in one class (Dmitrović, 2020). Data functions are termed as the functions or methods that are shown in one class. These functions are further used to manipulate data members. 
Through Inheritance, users need not define or create data members or functions recursively. All such features help in creating effective dynamic programming. Inheritance is the frequent use of code that is once written and shows the code reusability. One superclass in Inheritance can be used for several subclasses in the hierarchy. No changes are further done in all sub or base classes only the changes in the parent class. Inheritance is used for generating more dominant objects. Inheritance also avoids data redundancy and duplicity. It is also used to avoid space and time complexity (Tan and Kaiser, 2016). It is very important in programming because of code reusability. Through inheritance, users can avoid duplicate redundancy and data from another program. Inheritance is primarily used so that users can use a specific portion of code and then certain features can be modified based on need and that can be done without complexity related to time and space. The flexibility to reuse code from the base class for the deriving class is provided through inheritance. Inheritance is thus used to write, apply, and reuse code. It is very easy in the hierarchical programming paradigm. It is a virtue in object-oriented programming. Users can relatively reuse the code when it is written once and then it can save the memory of code or space. The time effort of developers can be used to reduce with the help of inheritance. It provides a better understanding of code to other users. Through inheritance, the properties of the superclass can relatively be inherited, and then it can make coding effortless. 
For instance, two classes are their teacher and math class. Teacher class is inherited from math teacher class that means the teacher is the parent class and math teacher is the class. The college Name of the parent class can be used by the child class. 
#include<iostream>
Using namespace std;
Class Teacher {
Public:
Teacher(){
Cout<<”Hey guys, I am a teacher”<<end 1;
}
String college name= “Beginnersbook”
};
// This class inherits teacher class
Class mathteacher: public teacher {
Public:
Math teacher(){
Cout<< “I am a math teacher”<<end 1;
}
String mainSub= “Math”;
String name= “Negan”;
};
Intmain(){
Math teacher obj;
Cout<<name: “<<obj.name<<end1;
Cout<<college name: “<<obj.mainsub<<end1;
Cout<< “main subject: “obj.mainsub<<end1;
Return 0;
}
OUTPUT:
Hey Guys, I am a teacher
I am math teacher
Name: Negan
College name: Beginnersbook
Main subject: math
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Testing models 
Testing models are mainly designed for executing artifacts to perform system testing. Different testing models in C# are the agile model, spiral model, iterative model, Waterfall model, and the V model.
In the Waterfall model, a sequence of processes is followed by developers to attain ultimate goals. This model involves numerous stages like requirement analysis, analysis phase, software design, program implementation, testing, and maintenance. 
In the V model, the execution of development and testing starts side by side and is spread towards the integration of the entire system. This model is very easy to use as test planning and designing is done before coding. 
In the agile model, solutions and requirements are mainly present through collaboration among several functional teams. This model ensures users' satisfaction with the continuous and rapid development of deliverables. 
In the spiral model, users lay more emphasis on analyzing the risk. This model includes different stages like planning, analyzing risk, or engineering, and at last evaluation. This model is more suitable for large and complex systems. The process of testing is repetitive and it allows new versions of product development. With this model, risk can be easily controlled as difficult tasks are completed first. 
In the iterative model, there is no requirement for a full list before starting the project. The process of development mainly starts with the integral requirements of the functional part that can be expanded later.




References 
Choe, H., 2016. Analysis on Types of Errors in Learning about Control Structures of Programming Using Flowchart. The Journal of Korean Association of Computer Education, 19(1), pp.101-109.
De Sousa, J.T., Martins, V.M.G., Lourenco, N.C.C., Santos, A.M.D. and Ribeiro, N.G.D.R., Coreworks SA, 2012. Reconfigurable coprocessor architecture template for nested loops and programming tool. U.S. Patent 8,276,120.
Szalay, R., Sinkovics, A. and Porkoláb, Z., 2020, September. The Role of Implicit Conversions in Erroneous Function Argument Swapping in C++. In 2020 IEEE 20th International Working Conference on Source Code Analysis and Manipulation (SCAM) (pp. 203-214). IEEE.
Verma, S., 2020. Difference Between Entry Controlled Loop And Exit Controlled Loop | Programmerbay. [online] Programmerbay. Available at: <https://programmerbay.com/difference-between-entry-controlled-loop-and-exit-controlled-loop/> [Accessed 17 November 2020].
Walker, R.M., Lee, M.J., James, O. and Ho, S.M., 2018. Analyzing the complexity of performance information use: Experiments with stakeholders to disaggregate dimensions of performance, data sources, and data types. Public Administration Review, 78(6), pp.852-863.







image3.png
Output:

For oop ¢ 10 20 30 40 53
For-sach Loop : 10 20 30 48 50
while Toop : 10 20 38 40 50

Do-uhile loop : 10 20 30 43 58
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