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[bookmark: _Toc68220794]Abstract 
[bookmark: _GoBack]Using data Structures and algorithms for problem-solving this paper identifies the different data structures and algorithms in Java programming language. It includes the most suitable usage and validation of their employment by studying queues, tacks, trees, heaps, sorting and searching algorithms, and recursion in Java. Moreover, it aims to find ways to accelerate speed and efficiency by finding valuable data aspects within programs and systems that make them productively and efficiently retrievable. Lastly, this paper shall investigate the appropriate planning and layout of data structures that enable businesses to be cost effective and more agile with their data and information in the current  hyper-competitive marketplace.



[bookmark: _Toc68220795]Paper Topic Background 
Data structures and algorithms in computer programming are used to design an efficient algorithm to solve computer science problems (Masum, 2017). After learning programming languages, the next step should be to learn how to write efficient algorithms. This topic investigates various data structures and their algorithms. Further, it looks into some of the problems in arrays, linked list, queue, stack, trees, hash table, heap, graphs, recursion, and complexity analysis. Also, the topic studies algorithm analysis, such as brute force algorithms, divide and conquer algorithms, greedy algorithms, dynamic programming, backtracking, and reduction. Finally, it inspects the system designs, which provide a systematic approach for problem-solving.


[bookmark: _Toc68220796]Section 1: Lists, Stacks, and Queues 
[bookmark: _Toc68220797]Part 1: Pseudo Code for Stack Methods
[bookmark: _Toc68220798]Assumption: "Head" node exists with the NextRef attribute pointing to the first node in the stack or null if it is empty. 
[bookmark: _Toc68220799]Actions: push( item ), pop( ) and display( ) 
In this Pseudo Code, the stack is created using an array and stipulating a maximum N for our stack. Moreover, the stack contains an M-element array R and an integer variable x, which is the index of the topmost element in array R. Finally, the Array indices start at 0, so the pseudo code initialize x to -1. 
[bookmark: _Toc68220800]Pseudo-code (Part 1):
Algorithm size(): 
return x +1 
Algorithm isEmpty(): 
return (x<0)
Algorithm top(): 
if isEmpty() then
throw a StackEmptyException 
return R[t]
Algorithm push(o): 
if size() = M then 
throw a StackFullException 
x ← x + 1 
R[x] ← 0
Algorithm pop():
if isEmpty() 
then
throw a StackEmptyException 
e←R[x] 
R[x]←null
x←x-1 
display (e)

[bookmark: _Toc68220801]Discussion
A stack is a container of injected and removed objects conferring to the principle of last-in-first-out (LIFO). Notably, items can be inserted into a stack at any time. However, only the most recently inserted item can be removed from the stack. Lastly, inserting an object onto a stack is known as "pushing" while "popping" is identical to removing an item from the stack. 

[bookmark: _Toc68220802]Part 2: Pseudo Code for Queue Methods
[bookmark: _Toc68220803]Assumption: "Front" and "Rear" nodes exist with the "NextRef" attributes pointing to the first and last nodes of the queue or being null if the queue is empty. 
[bookmark: _Toc68220804]Actions: enqueue( item ), dequeue( ), and display( ) 
In this Pseudo code, a queue is created using an array connecting first to the last nodes. Further, a maximum size M is stated, and the queue comprises of an M-element array R and two integer variables: 
x, which depicts index of the front element.
y, which depicts index of the element after the rear one.
 


[bookmark: _Toc68220805]Pseudo Code (Part 2)
Algorithm size()
return (M - x+ y) mod M
Algorithm isEmpty(): 
display (x = y) 
Algorithm front():
if isEmpty() then 
throw a QueueEmptyException 
display ( R[x] ) 
Algorithm dequeue(): 
if isEmpty() then 
throw a QueueEmptyException 
item ← R[x] 
R[x] ← null 
x ← (x+ 1) mod M 
display (item) 
Algorithm enqueue(o): 
if size = M - 1 then 
throw a QueueFullException 
R[y] ← 0 
y ← (y +1) mod M

[bookmark: _Toc68220806]Discussion
On the other hand, a queue varies from a stack because its item insertion and removal procedures follow the principle of first-in-first-out (FIFO) . Markedly, items can be inserted at any time although only the item which has been in the queue for the longest time can be removed. Lastly, items are inserted at the rear (enqueued) and removed from the front (dequeued).
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