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Justification of choice 
The data structure I decided to use was an ArrayList, the main benefits of an ArrayList are:
Array-Lists are able to append dynamically, this means they do not hold a definite allocation of memory unlike traditional arrays. Unnecessary memory usage results in inefficiency and can limit the performance of an application hence why I believe using ArrayList is suitable as they can append upon the runtime of the application. Low memory usage is an advantage for applications and if my application was moved to a mobile device it would perform the same due to the low memory usage. This is an important factor to consider, as in modern society we need to design our applications suited to mobile devices as they are so popular.
My application involves the functionality of searching, adding and removing tasks from a toDoList. This means searching through the list and maybe retrieving a specific element. Hence, I took this into account, and I used an ArrayList as it has O(1) time complexity for getting a element in a certain index which in comparison to a linked list Is faster which has a time complexity of O(n) which means it has to traverse through all elements.  
LinkedList do have the benefit of retrieving the first and last element a lot easier, however I believe this wasn’t relative to the application I was developing. I decided I could take advantage of the Array-Lists index-based system by referencing each element by an index which the user could see to aid them in removing any elements. 
Another reason I chose Array-Lists is the time complexity relative to adding elements. Unless it has to copy to a new array it is the faster than a linked list. This means in most cases the time complexity for adding an element to an Array-List  is O(1) compared to a linked-list which is O(n).
To conclude, I felt as if Array-Lists were the most suitable to carry out the functionalities of the application. Through process of elimination and identifying drawbacks and benefits of each data structure, i realized Array-Lists were the most efficient in terms of time complexity relative to my application.
NOTE FOR TAREK : I HAVE USED JDK 13.0.2
Sources : Data Structures and Algorithms in Java
ISBM : 978-1-118-80857-3
Author – Micheal T. Goodrich, Roberto Tamassia, Michael H. Goldwasser
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Screenshots 
I have sections inputs for the user to interact with the application.
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This menu is displayed when the user enters the application and shows the available options for the user and what the outcome of the interaction will be.
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This screenshot display how the user can view all their tasks in their list, for this instance there is no current tasks in the list. 
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This screenshot shows the application can successfully add items to the list, when the item is added the application outputs a success message and I have added a verification stage for extra choice.
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This screenshot shows the procedure for the removing an item. The user is provided with all of the available indexes to choose from and can successfully remove any item. 
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This screenshot shows the output of the function of checking if a task exists. The task I checked existed so my application output “the task was found” if the task was nonexistent then the output would be “Task was not found”  
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[image: ]The screenshot shows the application takes a task name and returns the task name and position, if the name is invalid or not found the user will be notified about it.
If the user presses 6 then the application will display the size of the toDoList.
image3.png
<<Java Interface>>
LinearList

+ ISEmpty() boolean
+size():int

+add(Object) void

+ remove(int): Object
+find(String): Object

+ checkdfExists(String)boolean

IS

<<Java Class>>
“ToDoList

~toDoList: ArrayList<Tasks>

+ showAllTasks() void
+ addTask(String String): void

+ removeTask(int): void

+ findTaskByName(String): void
+ checkiTaskExists(String): void

<<Java Class>>
ArrayList<E>

# elementAray- Object]
#size: int

+ getElement(int): Object
+ checkindex(int): void
- replace(nt Object) void
- checkAIIEmpty(): void

+ getSize(): int

3 i .
<<Java Class>> e <<Java Class>>
Task Userinterface
name: String - myToDo: ToDo

description: String
- tartDate: String
- endDate - String

- running: boolean

+ getName(): String

+ setName(String): void

+ getDescription(): String

+ setDescription(String): void
+ getStartDate(): String

+ setStartDate(String)- void
+ getEndDate(): String

+ setEndDate(String)’ void

+ main(Stringl): void.
+ui)

+add(): void

+ remove(): void
+findTo() void

+ checkExists(): void
+ showall); void

+ count(): void

+ userinput0:void
+showhenu(): void
+exit): method





image4.png
press
press
press
press
press
press
press

Naunswne

to
to
to
to
to
to
to

A

view all tasks
add an task

remove a task

check if a task exists
find a task by its name
count the amount of tasks
Exit

A




image5.png
[

Press 1 to view all tasks
Press 2 to add an task

Press 3 to remove a task

Press 4 to check if a task exists
Press 5 to find a task by its name
Press 6 to count the amount of tasks
Press 7 to Exit
R

1

No tasks in the listl]




image6.png
view all tasks
to add an task

to remove a task

to check if a task exists
to find a task by its name
to count the amount of tasks
Exit

.
8
R

please give a name for the task you want to add
Revise

Please give a description for the task you want to do

DSA Assignment

Please enter a startDate for the task you want to do, please use the format DD/MN/YYYY

29/11/2020

Please enter a endDate for the task you want to do, please use the format DD/MN/YYYY

1/12/2620

four task will look like, Name: Revise Description: DO DSA Assignment startDate: 29/11/2026 endDate: 1/12/2026
1f you are sure you want to add this task, press 1.

1f you are sure you DO NOT want to add this task, press 2.

h

/our task was added




image7.png
A

Press 1 to view all tasks
Press 2 to add an task

Press 3 to remove a task

Press 4 to check if a task exists
Press 5 to find a task by its name
Press 6 to count the amount of tasks
Press 7 to Exit
SRR

]

Here are your existing task, pick the index of which youd like to remove

Position: @ Name: Revise Description: DO DSA Assignment start date: 39/11/2626 end date: 1/12/2026
]

Here is your updated task list

No tasks in the list




image8.png
view all tasks

to add an task

to remove a task

to check if a task exists
to find a task by its name
to count the amount of tasks
Exit

.
8
R

Please specify the Task NAME you want to check
Revise




image9.png
[

press 1 to view all tasks
press 2 to add an task

press 3 to remove a task

press 4 to check if a task exists

press 5 to find a task by its name

Press 6 to count the amount of tasks

press 7 to Exit

rsnrenreannanrenres

5

Please specify the Task NAME you want to find
Revise

rask: Revise was found at position : @




image10.png




image1.png




image2.png




