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Stella
    

Rapid Elixir library providing implementations of the most famous algorithms, data structures and math functions. Key features of this library are:
	a high test coverage (near to 100%)
	good quality documentation with examples of usage to each function
	featured complexity of each action

Installation
The package can be installed by adding stella to your list of dependencies in mix.exs:
def deps do
  [
    {:stella, "~> 0.6.0"}
  ]
end
Link to hex package: https://hex.pm/packages/stella
Documentation
Generated with ExDoc: https://hexdocs.pm/stella/Stella.html
Content of version 0.7.0
Math
	[x] Cartesian
	[x] Easing functions
	[x] Isometric
	[x] Common number operations like clamp, nearly equal, is power etc
	[x] Time converter (hms, sec, ms etc)
	[x] Vector 2D
	[x] Vector 3D
	[x] Ackermann function
	[x] Fibonacci sequence
	[x] Math intervals

Algorithms
	[x] Quick sort
	[x] Counting sort
	[x] Insertion sort
	[x] Binary search
	[x] Bubble sort

Data structures
	[x] Queue
	[x] Stack
	[x] Priority queue
	[x] Struct, converting a nested Struct to a nested Map
	[x] Heap with heapsort

Contributing
We appreciate any contribution to Stella. You will need to have installed the newest versions of Elixir and Erlang at your machine. Then, follow the steps bellow:
	 Install project dependencies
$ mix deps.get


	 Watch tests
$ mix test.watch






  

    
Changelog
    

Version 0.7.0 (16 May 2023)
	Upgrade Stella project dependencies, add support for Elixir 1.14

Version 0.6.0 (24 September 2021)
	Create Interval module with random_number and member? methods
	Rewrite Heap data structure and add heapsort to it
	Add type specs to a whole project

Version 0.5.0 (02 March 2021)
	Add a new documentation test, expand the method descriptions
	Add to Time module conversions from miliseconds or seconds to HMS format
	Add conversion of nested structures to nested maps

Version 0.4.0 (21 October 2020)
	Stella module can return current version of package
	Add Fibonacci sequence
	Add implementation of counting sort
	Create clamp method for a Number module that clamps number in min-max range
	Create nearly equal method to Number module that determines whether number is equal to the other by given epsilon
	Add Binary search algorithm
	Create implementation of insertion sort
	Create Elixir's implementation of bubble sort
	Create Binary Search Tree data structure (without deletion option)

Version 0.3.1 (21 August 2020)
	Fix Heap documentation examples
	Fix unused variables
	Rename some unit test headers to more appropriate

Version 0.3.0 (21 August 2020)
	Add Ackermann function
	Create implementation of Quicksort algorithm
	Create implementation of Queue data structure
	Create implementation of Stack data structure
	Add service of cartesian diagram
	Create implementation of two dimensional vector
	Create implementation of three dimensional vector
	Add quick sort
	Add easing functions
	Add service of isometric layout
	Implement max and min heap

Version 0.2.1 (5 August 2020)
	fix documentation examples validation

Version 0.2.0 (5 August 2020)
	Add basic number operations
	Create time converter

Version 0.1.0 (5 August 2020)
	Create initial project package
	Create proof of concept




  

    
Ackermann 
    



      
Ackermann function is one of the simplest example of a total computable function that is not primitive recursive.

      


      
        
          
            
            Anchor for this section
          
          Summary
        


  
    Functions
  


    
      
        ack(m, n)

      


        Run Ackermann function for given initials
More info on Wikipedia page



    





      


      
        
          
            
            Anchor for this section
          
Functions
        

        


  
    
      
      Link to this function
    
    ack(m, n)



  


  

      

          @spec ack(non_neg_integer(), number()) :: number()


      


Run Ackermann function for given initials
More info on Wikipedia page

  
  examples

  
  Examples


iex> Ackermann.ack(0, 1)
2

iex> Ackermann.ack(3, 6)
509

  


        

      



  

    
BST 
    



      
Documentation for Binary search tree data structure.

      


      
        
          
            
            Anchor for this section
          
          Summary
        


  
    Functions
  


    
      
        insert(tree, new_key)

      


        Insert a new node to the given tree.



    


    
      
        maximum(subtree)

      


        Returns a maximum node of a given subtree



    


    
      
        minimum(subtree)

      


        Returns a minimum node of a given subtree



    


    
      
        new(key, partner_key \\ nil)

      


        Create a new Binary Search Tree with root's value as the given 'key'



    


    
      
        search(subtree, searched_key)

      


        Search a specific node by given searched_key in given subtree (or a whole tree)



    





      


      
        
          
            
            Anchor for this section
          
Functions
        

        


  
    
      
      Link to this function
    
    insert(tree, new_key)



  


  

Insert a new node to the given tree.
	Average time complexity: O(log n)
	Worst time complexity:   O(n)


  
  examples

  
  Examples


iex> BST.insert(nil, 2)
%{key: 2, left: nil, right: nil, parent: nil}

  



  
    
      
      Link to this function
    
    maximum(subtree)



  


  

Returns a maximum node of a given subtree

  
  examples

  
  Examples


iex> BST.insert(nil, 2) |> BST.insert(5) |> BST.insert(1) |> BST.maximum
%{key: 5, left: nil, right: nil, parent: 2}

  



  
    
      
      Link to this function
    
    minimum(subtree)



  


  

Returns a minimum node of a given subtree

  
  examples

  
  Examples


iex> BST.insert(nil, 2) |> BST.insert(5) |> BST.insert(1) |> BST.minimum
%{key: 1, left: nil, right: nil, parent: 2}

  



    

  
    
      
      Link to this function
    
    new(key, partner_key \\ nil)



  


  

Create a new Binary Search Tree with root's value as the given 'key'

  
  examples

  
  Examples


iex> BST.new(5)
%{key: 5, left: nil, right: nil, parent: nil}

  



  
    
      
      Link to this function
    
    search(subtree, searched_key)



  


  

Search a specific node by given searched_key in given subtree (or a whole tree)
	Average time complexity: O(log n)
	Worst time complexity: O(n)


  
  examples

  
  Examples


iex> BST.insert(nil, 2)
%{key: 2, left: nil, right: nil, parent: nil}

  


        

      



  

    
BinarySearch 
    



      
Binary search is a search algorithm that finds the position of a target value within a sorted array.
Annotations
	n - number of elements in list


      


      
        
          
            
            Anchor for this section
          
          Summary
        


  
    Functions
  


    
      
        run(list, searched_value)

      


        Find the number in the list and return its index. Requires a sorted list as input



    





      


      
        
          
            
            Anchor for this section
          
Functions
        

        


  
    
      
      Link to this function
    
    run(list, searched_value)



  


  

      

          @spec run(list(), number()) :: :not_found | non_neg_integer()


      


Find the number in the list and return its index. Requires a sorted list as input
	Time complexity: O(log2n)
	Memory complexity: O(1)


  
  examples

  
  Examples


iex> BinarySearch.run([-1, 2, 3.00000001, 4], 3.00000001)
2

iex> BinarySearch.run([0, 0, 0, 0, 1, 2, 3, 4], 0)
3

iex> BinarySearch.run([-5, 0, 0, 1, 1, 2, 3, 4], 5)
:not_found

  


        

      



  

    
Bubblesort 
    



      
Documentation for Bubble sort algorithm. All important
 informations about counting sort you can find on
 Wikipedia page.
Annotations
	n - number of elements in list


      


      
        
          
            
            Anchor for this section
          
          Summary
        


  
    Functions
  


    
      
        run(list)

      


        Sort list



    





      


      
        
          
            
            Anchor for this section
          
Functions
        

        


  
    
      
      Link to this function
    
    run(list)



  


  

      

          @spec run([number()]) :: [number()]


      


Sort list
	Best-case performance: O(n)
	Average performance: O(n^2)
	Worst-case performance: O(n^2)


  
  examples

  
  Examples


iex> Bubblesort.run([4, 1, 3, 2])
[1, 2, 3, 4]

iex> Bubblesort.run([-2.0, 0, 4, 1, 3, 2])
[-2.0, 0, 1, 2, 3, 4]

iex> Bubblesort.run([-2.0, 0.0001, 0.00001, 1, 3, 2])
[-2.0, 0.00001, 0.0001, 1, 2, 3]

  


        

      



  

    
Cartesian 
    



      
Cartesian 2D and 3D plane

      


      
        
          
            
            Anchor for this section
          
          Summary
        


  
    Functions
  


    
      
        determine_octan(point)

      


        Determines in which octan on the three dimensional Cartesian plane point is located.



    


    
      
        determine_quadrant(point)

      


        Determines in which quadrant on the two dimensional Cartesian plane point is located.



    


    
      
        order_by_distance(point_a, point_b)

      


        Orders points by distance between them.
Returns 1 if A is nearer that B, else returns -1.



    


    
      
        order_by_x(point_a, point_b)

      


        Orders points looking by x parametr value.
Returns 1 if A is nearer thatn B, else returns -1.



    


    
      
        order_by_y(point_a, point_b)

      


        Orders points looking by y parametr value.
Returns 1 if A is nearer thatn B, else returns -1.



    


    
      
        order_by_z(point_a, point_b)

      


        Orders points looking by z parametr value.
Returns 1 if A is nearer thatn B, else returns -1.



    


    
      
        proximity(point)

      


        Calculates the proximity to the nearest point.
More info here



    





      


      
        
          
            
            Anchor for this section
          
Functions
        

        


  
    
      
      Link to this function
    
    determine_octan(point)



  


  

      

          @spec determine_octan(map()) :: nil | 0 | 1 | 2 | 3 | 4 | 5 | 6 | 7


      


Determines in which octan on the three dimensional Cartesian plane point is located.
[image: print image]

  
  examples

  
  Examples


iex> Cartesian.determine_octan(%{x: 1, y: 2, z: 3})
0

iex> Cartesian.determine_octan(%{x: 0, y: 0, z: 3})
nil

  



  
    
      
      Link to this function
    
    determine_quadrant(point)



  


  

      

          @spec determine_quadrant(map()) :: nil | 1 | 2 | 3 | 4


      


Determines in which quadrant on the two dimensional Cartesian plane point is located.
[image: print image]

  
  examples

  
  Examples


iex> Cartesian.determine_quadrant(%{x: 1, y: 2})
1

iex> Cartesian.determine_quadrant(%{x: 1.06, y: 2.12})
1

iex> Cartesian.determine_quadrant(%{x: -0.06, y: 2.12})
2

iex> Cartesian.determine_quadrant(%{x: 0, y: 0})
nil

  



  
    
      
      Link to this function
    
    order_by_distance(point_a, point_b)



  


  

      

          @spec order_by_distance(map(), map()) :: -1 | 1


      


Orders points by distance between them.
Returns 1 if A is nearer that B, else returns -1.

  
  examples

  
  Examples


iex> Cartesian.order_by_distance(%{x: 1, y: 2, z: 3}, %{x: 2, y: 2, z: 3})
-1

  



  
    
      
      Link to this function
    
    order_by_x(point_a, point_b)



  


  

      

          @spec order_by_x(map(), map()) :: -1 | 1


      


Orders points looking by x parametr value.
Returns 1 if A is nearer thatn B, else returns -1.

  
  examples

  
  Examples


iex> Cartesian.order_by_x(%{x: 1, y: 2, z: 3}, %{x: 2, y: 2, z: 3})
-1

  



  
    
      
      Link to this function
    
    order_by_y(point_a, point_b)



  


  

      

          @spec order_by_y(map(), map()) :: -1 | 1


      


Orders points looking by y parametr value.
Returns 1 if A is nearer thatn B, else returns -1.

  
  examples

  
  Examples


iex> Cartesian.order_by_y(%{x: 1, y: 2, z: 3}, %{x: 2, y: 2, z: 3})
1

  



  
    
      
      Link to this function
    
    order_by_z(point_a, point_b)



  


  

      

          @spec order_by_z(map(), map()) :: -1 | 1


      


Orders points looking by z parametr value.
Returns 1 if A is nearer thatn B, else returns -1.

  
  examples

  
  Examples


iex> Cartesian.order_by_z(%{x: 1, y: 2, z: 3}, %{x: 2, y: 2, z: 3})
1

  



  
    
      
      Link to this function
    
    proximity(point)



  


  

      

          @spec proximity(map()) :: number()


      


Calculates the proximity to the nearest point.
More info here

  
  examples

  
  Examples


iex> Cartesian.proximity(%{x: 1, y: 2, z: 3})
6

  


        

      



  

    
Countingsort 
    



      
 Documentation for Counting sort algorithm. All important
 informations about counting sort you can find at
 Wikipedia page.
Annotations
	n - number of elements in list
	range of the non-negative key values.


      


      
        
          
            
            Anchor for this section
          
          Summary
        


  
    Functions
  


    
      
        run(list)

      


        Sort list



    





      


      
        
          
            
            Anchor for this section
          
Functions
        

        


  
    
      
      Link to this function
    
    run(list)



  


  

      

          @spec run([integer()]) :: [integer()]


      


Sort list
	Normal complexity: O(n)
	Worst complexity: O(n + k)


  
  examples

  
  Examples


iex> Countingsort.run([4, 1, 3, 5, 2])
[1, 2, 3, 4, 5]

iex> Countingsort.run([1, 2, 4, 3])
[1, 2, 3, 4]

  


        

      



  

    
Easing 
    



      
Documentation for Easing.
Annotations
	t - current time (seconds or miliseconds)
	b - start value
	c - change in value
	d - duration (seconds or miliseconds)


      


      
        
          
            
            Anchor for this section
          
          Summary
        


  
    Functions
  


    
      
        ease_in_cubic(t, b, c, d)

      


        Cubic easing in - accelerating from zero velocity



    


    
      
        ease_in_out_cubic(t, b, c, d)

      


        Cubic easing in/out - acceleration until halfway, then deceleration



    


    
      
        ease_in_out_quad(t, b, c, d)

      


        Quadratic easing in/out - acceleration until halfway, then deceleration



    


    
      
        ease_in_out_quart(t, b, c, d)

      


        Quintic easing in/out - acceleration until halfway, then deceleration



    


    
      
        ease_in_quad(t, b, c, d)

      


        Quadratic easing in - accelerating from zero velocity



    


    
      
        ease_in_quart(t, b, c, d)

      


        Quartic easing in - accelerating from zero velocity



    


    
      
        ease_out_cubic(t, b, c, d)

      


        Cubic easing out - decelerating to zero velocity



    


    
      
        ease_out_quad(t, b, c, d)

      


        Quadratic easing out - decelerating to zero velocity



    


    
      
        ease_out_quart(t, b, c, d)

      


        Quartic easing out - decelerating to zero velocity



    


    
      
        linear_tween(t, b, c, d)

      


        Simple linear tweening - no easing, no acceleration



    





      


      
        
          
            
            Anchor for this section
          
Functions
        

        


  
    
      
      Link to this function
    
    ease_in_cubic(t, b, c, d)



  


  

      

          @spec ease_in_cubic(number(), number(), number(), number()) :: float()


      


Cubic easing in - accelerating from zero velocity

  
  examples

  
  Examples


iex> Easing.ease_in_cubic(1, 2, 3, 4)
2.046875

  



  
    
      
      Link to this function
    
    ease_in_out_cubic(t, b, c, d)



  


  

      

          @spec ease_in_out_cubic(number(), number(), number(), number()) :: float()


      


Cubic easing in/out - acceleration until halfway, then deceleration

  
  examples

  
  Examples


iex> Easing.ease_in_out_cubic(1, 2, 3, 4)
2.1875

  



  
    
      
      Link to this function
    
    ease_in_out_quad(t, b, c, d)



  


  

      

          @spec ease_in_out_quad(number(), number(), number(), number()) :: float()


      


Quadratic easing in/out - acceleration until halfway, then deceleration

  
  examples

  
  Examples


iex> Easing.ease_in_out_quad(1, 2, 3, 4)
1.625

  



  
    
      
      Link to this function
    
    ease_in_out_quart(t, b, c, d)



  


  

      

          @spec ease_in_out_quart(number(), number(), number(), number()) :: float()


      


Quintic easing in/out - acceleration until halfway, then deceleration

  
  examples

  
  Examples


iex> Easing.ease_in_out_quart(1, 2, 3, 4)
2.046875

  



  
    
      
      Link to this function
    
    ease_in_quad(t, b, c, d)



  


  

      

          @spec ease_in_quad(number(), number(), number(), number()) :: float()


      


Quadratic easing in - accelerating from zero velocity

  
  examples

  
  Examples


iex> Easing.ease_in_quad(1, 2, 3, 4)
2.1875

  



  
    
      
      Link to this function
    
    ease_in_quart(t, b, c, d)



  


  

      

          @spec ease_in_quart(number(), number(), number(), number()) :: float()


      


Quartic easing in - accelerating from zero velocity

  
  examples

  
  Examples


iex> Easing.ease_in_quart(1, 2, 3, 4)
2.01171875

  



  
    
      
      Link to this function
    
    ease_out_cubic(t, b, c, d)



  


  

      

          @spec ease_out_cubic(number(), number(), number(), number()) :: float()


      


Cubic easing out - decelerating to zero velocity

  
  examples

  
  Examples


iex> Easing.ease_out_cubic(1, 2, 3, 4)
3.734375

  



  
    
      
      Link to this function
    
    ease_out_quad(t, b, c, d)



  


  

      

          @spec ease_out_quad(number(), number(), number(), number()) :: float()


      


Quadratic easing out - decelerating to zero velocity

  
  examples

  
  Examples


iex> Easing.ease_out_quad(1, 2, 3, 4)
3.3125

  



  
    
      
      Link to this function
    
    ease_out_quart(t, b, c, d)



  


  

      

          @spec ease_out_quart(number(), number(), number(), number()) :: float()


      


Quartic easing out - decelerating to zero velocity

  
  examples

  
  Examples


iex> Easing.ease_out_quart(1, 2, 3, 4)
4.05078125

  



  
    
      
      Link to this function
    
    linear_tween(t, b, c, d)



  


  

      

          @spec linear_tween(number(), number(), number(), number()) :: float()


      


Simple linear tweening - no easing, no acceleration

  
  examples

  
  Examples


iex> Easing.linear_tween(1, 2, 3, 4)
2.75

  


        

      



  

    
Fibonacci 
    



      
The Fibonacci polynomials are a polynomial sequence which can be considered as a generalization of the Fibonacci numbers.

      


      
        
          
            
            Anchor for this section
          
          Summary
        


  
    Functions
  


    
      
        sequence(n)

      


        Returns result of Fibonacci Sequence for a given number



    





      


      
        
          
            
            Anchor for this section
          
Functions
        

        


  
    
      
      Link to this function
    
    sequence(n)



  


  

      

          @spec sequence(non_neg_integer()) :: non_neg_integer()


      


Returns result of Fibonacci Sequence for a given number

  
  examples

  
  Examples


iex> Fibonacci.sequence(1)
1

iex> Fibonacci.sequence(10)
55

  


        

      



  

    
Heap 
    



      
Documentation for Heap data structure

      


      
        
          
            
            Anchor for this section
          
          Summary
        


  
    Types
  


    
      
        heap()

      


        Heap - data structure



    





  
    Functions
  


    
      
        build_heap(heap, type)

      


        Method complexity: O(n)



    


    
      
        empty?(heap)

      


        Checks if heap is empty



    


    
      
        left(index)

      


        Returns index of left leaf.



    


    
      
        max_heapify(heap, index, len \\ nil)

      


        Method complexity: O(lgn)



    


    
      
        member?(heap, value)

      


        Checks if the passed integer is a member of the heap



    


    
      
        min_heapify(heap, index, len \\ nil)

      


        Method complexity: O(lgn)



    


    
      
        new()

      


        Create new, empty Heap



    


    
      
        parent(index)

      


        Returns parent index.



    


    
      
        right(index)

      


        Returns index of right leaf.



    


    
      
        root(heap)

      


        Returns the root value of the heap. Assume the passed heap has the max or min heap properties.



    


    
      
        size(heap)

      


        Returns current size of heap



    


    
      
        sort(heap)

      


        Method complexity: O(n)



    





      


      
        
          
            
            Anchor for this section
          
Types
        

        


  
    
      
      Link to this type
    
    heap()



  


  

      

          @type heap() :: [integer()]


      


Heap - data structure

  


        

      

      
        
          
            
            Anchor for this section
          
Functions
        

        


  
    
      
      Link to this function
    
    build_heap(heap, type)



  


  

      

          @spec build_heap(heap(), atom()) :: heap()


      


Method complexity: O(n)
Transforms passed heap (list) into specified heap type
	min: (Heap[parent(i)] <= Heap[i])
	max: (Heap[parent(i)] >= Heap[i])


  
  examples

  
  Examples


iex> Heap.build_heap([4, 1, 3, 2, 16, 9, 10, 14, 8, 7], :max)
[16, 14, 10, 8, 7, 9, 3, 2, 4, 1]

iex> Heap.build_heap([16, 4, 9, 14, 7, 10, 3, 2, 8, 1], :max)
[16, 14, 10, 8, 7, 9, 3, 2, 4, 1]

iex> Heap.build_heap([16, 4, 9, 14, 7, 10, 3, 2, 8, 1], :min)
[1, 2, 3, 8, 4, 10, 9, 14, 16, 7]

  



  
    
      
      Link to this function
    
    empty?(heap)



  


  

      

          @spec empty?(heap()) :: boolean()


      


Checks if heap is empty

  
  examples

  
  Examples


iex> Heap.empty?([1, 2, 3])
false

  



  
    
      
      Link to this function
    
    left(index)



  


  

      

          @spec left(non_neg_integer()) :: non_neg_integer()


      


Returns index of left leaf.

  
  examples

  
  Examples


iex> Heap.left(2)
5

iex> Heap.left(4)
9

  



    

  
    
      
      Link to this function
    
    max_heapify(heap, index, len \\ nil)



  


  

      

          @spec max_heapify(heap(), integer(), integer() | nil) :: heap()


      


Method complexity: O(lgn)
Max heapify changes list of elements in max heap. There is property for every element in heap:
Heap[parent(i)] >= Heap[i]

  
  examples

  
  Examples


iex> Heap.max_heapify([16, 4, 10, 14, 7, 9, 3, 2, 8, 1], 1)
[16, 14, 10, 8, 7, 9, 3, 2, 4, 1]

  



  
    
      
      Link to this function
    
    member?(heap, value)



  


  

      

          @spec member?(heap(), integer()) :: boolean()


      


Checks if the passed integer is a member of the heap

  
  examples

  
  Examples


iex> Heap.member?([1, 2, 3], 2)
true

iex> Heap.member?([1, 2, 3], 5)
false

  



    

  
    
      
      Link to this function
    
    min_heapify(heap, index, len \\ nil)



  


  

      

          @spec min_heapify(heap(), integer(), integer() | nil) :: heap()


      


Method complexity: O(lgn)
Min heapify changes list of elements in max heap. There is property for every element in heap:
Heap[parent(i)] <= Heap[i]

  
  examples

  
  Examples


iex> Heap.min_heapify([1, 4, 10, 14, 7, 9, 3, 2, 8, 16], 1)
[1, 4, 10, 14, 7, 9, 3, 2, 8, 16]

  



  
    
      
      Link to this function
    
    new()



  


  

      

          @spec new() :: []


      


Create new, empty Heap

  
  examples

  
  Examples


iex> Heap.new()
[]

  



  
    
      
      Link to this function
    
    parent(index)



  


  

      

          @spec parent(integer()) :: nil | non_neg_integer()


      


Returns parent index.

  
  examples

  
  Examples


iex> Heap.parent(7)
3

iex> Heap.parent(0)
nil

  



  
    
      
      Link to this function
    
    right(index)



  


  

      

          @spec right(non_neg_integer()) :: non_neg_integer()


      


Returns index of right leaf.

  
  examples

  
  Examples


iex> Heap.right(2)
6

  



  
    
      
      Link to this function
    
    root(heap)



  


  

      

          @spec root(heap()) :: integer() | nil


      


Returns the root value of the heap. Assume the passed heap has the max or min heap properties.

  
  examples

  
  Examples


iex> Heap.root([16, 14, 10, 8, 7, 9, 3, 2, 4, 1])
16

iex> Heap.root([44, 35, 42, 33, 31, 19, 27, 10, 26, 14])
44

iex> Heap.root([3, 8, 10, 15, 10, 12])
3

  



  
    
      
      Link to this function
    
    size(heap)



  


  

      

          @spec size(heap()) :: non_neg_integer()


      


Returns current size of heap

  
  examples

  
  Examples


iex> Heap.size([1, 2, 3])
3

iex> Heap.size([])
0

  



  
    
      
      Link to this function
    
    sort(heap)



  


  

      

          @spec sort(heap()) :: heap()


      


Method complexity: O(n)
Sorts the heap (from min to max)

  
  examples

  
  Examples


iex> Heap.sort([4, 1, 3, 2, 16, 9, 10, 14, 8, 7])
[1, 2, 3, 4, 7, 8, 9, 10, 14, 16]

  


        

      



  

    
Insertionsort 
    



      
Documentation for Insertion sort algorithm. All important
 informations about counting sort you can find at
 Wikipedia page.
Annotations
	n - number of elements in list


      


      
        
          
            
            Anchor for this section
          
          Summary
        


  
    Functions
  


    
      
        run(unsorted)

      


        Sort list



    





      


      
        
          
            
            Anchor for this section
          
Functions
        

        


  
    
      
      Link to this function
    
    run(unsorted)



  


  

      

          @spec run([integer()]) :: list()


      


Sort list
	Worst-case performance: O(n^2)
	Average performance: O(n^2)
	Best-case performance: O(n) - for already sorted or empty lists


  
  examples

  
  Examples


iex> Insertionsort.run([4, 1, 3, 2])
[1, 2, 3, 4]

iex> Insertionsort.run([-7, 0, 0, -2, -3, 5, 2])
[-7, -3, -2, 0, 0, 2, 5]

  


        

      



  

    
Interval 
    



      
Documentation for Interval.

      


      
        
          
            
            Anchor for this section
          
          Summary
        


  
    Functions
  


    
      
        contained?(arg, destination_range)

      


        Checks if interval is contained in the second one



    


    
      
        member?(min, max, x)

      


        Checks if number is in interval <min, max>. Works with integers or floats up to 15 decimal places.



    


    
      
        random_number(min, max)

      


        Returns random integer in <min, max> range



    





      


      
        
          
            
            Anchor for this section
          
Functions
        

        


  
    
      
      Link to this function
    
    contained?(arg, destination_range)



  


  

      

          @spec contained?(Range.t(), Range.t()) :: boolean()


      


Checks if interval is contained in the second one

  
  examples

  
  Examples


iex> Interval.contained?(1..2, 1..2)
true

iex> Interval.contained?(1..2, 1..3)
true

iex> Interval.contained?(-5..-3, -4..3)
false

  



  
    
      
      Link to this function
    
    member?(min, max, x)



  


  

      

          @spec member?(number(), number(), number()) :: boolean() | nil


      


Checks if number is in interval <min, max>. Works with integers or floats up to 15 decimal places.

  
  examples

  
  Examples


iex> Interval.member?(1, 2, 1)
true

iex> Interval.member?(-3, 5, 0)
true

iex> Interval.member?(-3.0003, 2.12, 2.13)
false

  



  
    
      
      Link to this function
    
    random_number(min, max)



  


  

      

          @spec random_number(integer(), integer()) :: integer() | nil


      


Returns random integer in <min, max> range

  
  examples

  
  Examples


iex> Interval.random_number(1, 1)

iex> Interval.random_number(-31, 5)

iex> Interval.random_number(-31, -75)
nil

  


        

      



  

    
Isometric 
    



      
Documentation for Isometric.

      


      
        
          
            
            Anchor for this section
          
          Summary
        


  
    Functions
  


    
      
        convert_cartesian_to_isometric(x, y, z \\ 0)

      


        Projects 2D/3D carthesian coordinates to 2D isometric coordinates.
The X axis goes from top-left to bottom-right.
The Y axis goes from top-right to bottom-left.
The Z axis goes straight up.



    


    
      
        distance_between(point_a, point_b)

      


        Convert string to point (2D or 3D)



    


    
      
        point_to_string(point)

      


        Convert point to string



    


    
      
        string_to_point(string)

      


        Convert string to point (2D or 3D)



    


    
      
        to_string(x, y)

      


        Convert coorddinates to string



    


    
      
        to_string(x, y, z)

      


        Convert coorddinates to string



    





      


      
        
          
            
            Anchor for this section
          
Functions
        

        


    

  
    
      
      Link to this function
    
    convert_cartesian_to_isometric(x, y, z \\ 0)



  


  

      

          @spec convert_cartesian_to_isometric(number(), number(), number()) :: %{
  x: number(),
  y: float()
}


      


Projects 2D/3D carthesian coordinates to 2D isometric coordinates.
The X axis goes from top-left to bottom-right.
The Y axis goes from top-right to bottom-left.
The Z axis goes straight up.

  
  examples

  
  Examples


iex> Isometric.convert_cartesian_to_isometric(1, 2)
%{x: -1, y: 1.5}

  



  
    
      
      Link to this function
    
    distance_between(point_a, point_b)



  


  

      

          @spec distance_between(map(), map()) :: number()


      


Convert string to point (2D or 3D)

  
  examples

  
  Examples


iex> Isometric.distance_between(%{x: -1, y: 2}, %{x: 1, y: 2})
2

iex> Isometric.distance_between(%{x: -91, y: -20}, %{x: -10, y: 2})
103

  



  
    
      
      Link to this function
    
    point_to_string(point)



  


  

      

          @spec point_to_string(map()) :: <<_::64, _::_*8>>


      


Convert point to string

  
  examples

  
  Examples


iex> Isometric.point_to_string(%{x: 1, y: 2, z: 3})
"x: 1, y: 2, z: 3"

  



  
    
      
      Link to this function
    
    string_to_point(string)



  


  

      

          @spec string_to_point(binary()) :: map()


      


Convert string to point (2D or 3D)

  
  examples

  
  Examples


iex> Isometric.string_to_point("x: 1, y: 2, z: 3")
%{x: 1, y: 2, z: 3}

  



  
    
      
      Link to this function
    
    to_string(x, y)



  


  

      

          @spec to_string(number(), number()) :: <<_::64, _::_*8>>


      


Convert coorddinates to string

  
  examples

  
  Examples


iex> Isometric.to_string(1, 2)
"x: 1, y: 2"

  



  
    
      
      Link to this function
    
    to_string(x, y, z)



  


  

      

          @spec to_string(number(), number(), number()) :: <<_::64, _::_*8>>


      


Convert coorddinates to string

  
  examples

  
  Examples


iex> Isometric.to_string(1, 2, 3)
"x: 1, y: 2, z: 3"

iex> Isometric.to_string(1, 2, 3)
"x: 1, y: 2, z: 3"

  


        

      



  

    
Number 
    



      
Documentation for Number.

      


      
        
          
            
            Anchor for this section
          
          Summary
        


  
    Functions
  


    
      
        clamp(number, min \\ 0, max \\ 1)

      


        Puts a given number to min-max range. In other words, input value
will be minimum equal to min value or maximum equal to max value.
Function assumes min < max



    


    
      
        is_power(x, y)

      


        Check if y is power of x



    


    
      
        nearly_equal(x, y, epsilon \\ 1)

      


        Determines whether number is equal to the other by given epsilon.



    





      


      
        
          
            
            Anchor for this section
          
Functions
        

        


    

    

  
    
      
      Link to this function
    
    clamp(number, min \\ 0, max \\ 1)



  


  

      

          @spec clamp(number(), number(), number()) :: number()


      


Puts a given number to min-max range. In other words, input value
will be minimum equal to min value or maximum equal to max value.
Function assumes min < max

  
  examples

  
  Examples


iex> Number.clamp(10, 1, 2)
2

iex> Number.clamp(10, 1, 12)
10

iex> Number.clamp(10.003, 1, 12.01)
10.003

  



  
    
      
      Link to this function
    
    is_power(x, y)



  


  

      

          @spec is_power(number(), number()) :: boolean()


      


Check if y is power of x

  
  examples

  
  Examples


iex> Number.is_power(10, 1)
false

  



    

  
    
      
      Link to this function
    
    nearly_equal(x, y, epsilon \\ 1)



  


  

      

          @spec nearly_equal(number(), number(), number()) :: boolean()


      


Determines whether number is equal to the other by given epsilon.

  
  examples

  
  Examples


iex> Number.nearly_equal(1, 1.9)
true

iex> Number.nearly_equal(1, 4)
false

iex> Number.nearly_equal(1, 1, 5)
true

iex> Number.nearly_equal(-2, 1, 2)
false

iex> Number.nearly_equal(-2.21, 5.01, -3)
false

  


        

      



  

    
PriorityQueue 
    



      
Documentation for PriorityQueue data structure implemented on general balanced trees by Arne Andersson
These have no storage overhead compared to unbalanced binary trees, and
their performance is better than AVL trees.
More about GB trees on Arne Andersson work

      


      
        
          
            
            Anchor for this section
          
          Summary
        


  
    Functions
  


    
      
        empty?(queue)

      


        Check if priority queue is empty



    


    
      
        insert(queue, element, priority)

      


        Add a new element with priority to queue



    


    
      
        is_empty(queue)

      


        Checkout if queue is empty



    


    
      
        new()

      


        Create a new, empty qeue



    


    
      
        peek(queue)

      


        Return peek element of queue



    


    
      
        size(queue)

      


        Return number of elements in queue



    


    
      
        to_list(queue)

      


        Checkout if queue is empty



    


    
      
        top(queue)

      


        Remove element from queue with the higest priority



    





      


      
        
          
            
            Anchor for this section
          
Functions
        

        


  
    
      
      Link to this function
    
    empty?(queue)



  


  

      

          @spec empty?(:gb_trees.tree(any(), any())) :: boolean()


      


Check if priority queue is empty

  
  examples

  
  Examples


iex> PriorityQueue.new |> PriorityQueue.empty?
true

  



  
    
      
      Link to this function
    
    insert(queue, element, priority)



  


  

      

          @spec insert(:gb_trees.tree(any(), any()), any(), any()) ::
  :gb_trees.tree(any(), any())


      


Add a new element with priority to queue

  
  examples

  
  Examples


iex> PriorityQueue.new |> PriorityQueue.insert("Do homework", 4)
{1, {4, "Do homework", nil, nil}}

  



  
    
      
      Link to this function
    
    is_empty(queue)



  


  

      

          @spec is_empty(:gb_trees.tree(any(), any())) :: boolean()


      


Checkout if queue is empty

  
  examples

  
  Examples


iex> PriorityQueue.new |> PriorityQueue.insert("Do homework", 4) |> PriorityQueue.is_empty
false

iex> PriorityQueue.new |> PriorityQueue.is_empty
true

  



  
    
      
      Link to this function
    
    new()



  


  

      

          @spec new() :: :gb_trees.tree(any(), any())


      


Create a new, empty qeue

  
  examples

  
  Examples


iex> PriorityQueue.new
{0, nil}

  



  
    
      
      Link to this function
    
    peek(queue)



  


  

      

          @spec peek(:gb_trees.tree(any(), any())) :: any()


      


Return peek element of queue

  
  examples

  
  Examples


iex> PriorityQueue.new |> PriorityQueue.insert("Do homework", 4) |> PriorityQueue.peek
"Do homework"

  



  
    
      
      Link to this function
    
    size(queue)



  


  

      

          @spec size(:gb_trees.tree(any(), any())) :: non_neg_integer()


      


Return number of elements in queue

  
  examples

  
  Examples


iex> PriorityQueue.new |> PriorityQueue.insert("Do homework", 4) |> PriorityQueue.size
1

  



  
    
      
      Link to this function
    
    to_list(queue)



  


  

      

          @spec to_list(:gb_trees.tree(any(), any())) :: [{any(), any()}]


      


Checkout if queue is empty

  
  examples

  
  Examples


iex> PriorityQueue.new
iex> |> PriorityQueue.insert("Do4", 4)
iex> |> PriorityQueue.insert("Do1", 1)
iex> |> PriorityQueue.to_list
[{1, "Do1"}, {4, "Do4"}]

  



  
    
      
      Link to this function
    
    top(queue)



  


  

      

          @spec top(:gb_trees.tree(any(), any())) :: :gb_trees.tree(any(), any())


      


Remove element from queue with the higest priority

  
  examples

  
  Examples


iex> PriorityQueue.new |> PriorityQueue.insert("Do homework", 4) |> PriorityQueue.top
{0, nil}

  


        

      



  

    
Queue 
    



      
Documentation for Queue data structure

      


      
        
          
            
            Anchor for this section
          
          Summary
        


  
    Functions
  


    
      
        dequeue(queue)

      


        Deletes element from queue



    


    
      
        enqueue(queue, element)

      


        Adds element to queue



    


    
      
        is_empty(queue)

      


        Checks if queue is empty



    


    
      
        new()

      


        Creates a new, empty qeue



    





      


      
        
          
            
            Anchor for this section
          
Functions
        

        


  
    
      
      Link to this function
    
    dequeue(queue)



  


  

      

          @spec dequeue(list()) :: list()


      


Deletes element from queue

  
  examples

  
  Examples


iex> Queue.dequeue([1])
[]

iex> Queue.dequeue([])
[]

iex> Queue.dequeue([1, 2, 3])
[2, 3]

iex> Queue.dequeue([1, "2", :atom])
["2", :atom]

  



  
    
      
      Link to this function
    
    enqueue(queue, element)



  


  

      

          @spec enqueue(list(), any()) :: list()


      


Adds element to queue

  
  examples

  
  Examples


iex> Queue.enqueue([1], 2)
[1, 2]

iex> Queue.enqueue([1], 2)
[1, 2]

iex> Queue.enqueue([1, "2", :atom], 5)
[1, "2", :atom, 5]

  



  
    
      
      Link to this function
    
    is_empty(queue)



  


  

      

          @spec is_empty(list()) :: boolean()


      


Checks if queue is empty

  
  examples

  
  Examples


iex> Queue.is_empty([])
true

iex> Queue.is_empty([1, "2", :atom, 5])
false

  



  
    
      
      Link to this function
    
    new()



  


  

      

          @spec new() :: []


      


Creates a new, empty qeue

  
  examples

  
  Examples


iex> Queue.new()
[]

  


        

      



  

    
Quicksort 
    



      
Documentation for Quick sort algorithm. All important
 informations about counting sort you can find on
 Wikipedia page.
Annotations
	n - number of elements in list


      


      
        
          
            
            Anchor for this section
          
          Summary
        


  
    Functions
  


    
      
        run(list)

      


        Sort list



    





      


      
        
          
            
            Anchor for this section
          
Functions
        

        


  
    
      
      Link to this function
    
    run(list)



  


  

      

          @spec run([number()]) :: [number()]


      


Sort list
	Pesimistic complexity: O(n^2)
	Normal complexity: O(nlgn)


  
  examples

  
  Examples


iex> Quicksort.run([4, 1, 3, 2])
[1, 2, 3, 4]

iex> Quicksort.run([-2.0, 0, 4, 1, 3, 2])
[-2.0, 0, 1, 2, 3, 4]

  


        

      



  

    
Stack 
    



      
Documentation for Stack data structure

      


      
        
          
            
            Anchor for this section
          
          Summary
        


  
    Functions
  


    
      
        is_empty(stack)

      


        Checks if stack is empty



    


    
      
        new()

      


        Creates new, empty stack



    


    
      
        pop(stack)

      


        Deletes the top element of the stack



    


    
      
        push(stack, element)

      


        Adds a new element to the top of the stack



    





      


      
        
          
            
            Anchor for this section
          
Functions
        

        


  
    
      
      Link to this function
    
    is_empty(stack)



  


  

      

          @spec is_empty(list()) :: boolean()


      


Checks if stack is empty

  
  examples

  
  Examples


iex> Stack.is_empty([])
true

iex> Stack.is_empty(["5", 3, 4])
false

  



  
    
      
      Link to this function
    
    new()



  


  

      

          @spec new() :: []


      


Creates new, empty stack

  
  examples

  
  Examples


iex> Stack.new()
[]

iex> Stack.new() |> Stack.push([1, 2, 3])
[1, 2, 3]

iex> Stack.new() |> Stack.push([1, 2, 3, 4]) |> Stack.pop()
[1, 2, 3]

  



  
    
      
      Link to this function
    
    pop(stack)



  


  

      

          @spec pop(list()) :: list()


      


Deletes the top element of the stack

  
  examples

  
  Examples


iex> Stack.pop([])
[]

iex> Stack.pop([1])
[]

  



  
    
      
      Link to this function
    
    push(stack, element)



  


  

      

          @spec push(list(), list()) :: list()


      


Adds a new element to the top of the stack

  
  examples

  
  Examples


iex> Stack.push([], 1)
[1]

iex> Stack.push([1, 2], 3)
[1, 2, 3]

iex> Stack.push([1, 2, :xxx], [3, 4, 0.001, 5, "5"])
[1, 2, :xxx, 3, 4, 0.001, 5, "5"]

  


        

      



  

    
Stella 
    



      
[image: print image]
Documentation for Project Stella.
Rapid pure elixir library providing implementations of the most
famous algorithms, data structures and math functions

      


      
        
          
            
            Anchor for this section
          
          Summary
        


  
    Functions
  


    
      
        version()

      


        Return current stella version



    





      


      
        
          
            
            Anchor for this section
          
Functions
        

        


  
    
      
      Link to this function
    
    version()



  


  

Return current stella version

  
  examples

  
  Examples


iex> Stella.version
'0.7.0'

  


        

      



  

    
Struct 
    



      
Documentation for Struct module.

      


      
        
          
            
            Anchor for this section
          
          Summary
        


  
    Functions
  


    
      
        to_map()

      


        Converts nested Struct type element to nested Map type



    


    
      
        to_map(map)

      


    





      


      
        
          
            
            Anchor for this section
          
Functions
        

        


  
    
      
      Link to this function
    
    to_map()



  


  

      

          @spec to_map() :: %{}


      


Converts nested Struct type element to nested Map type

  
  examples

  
  Examples


iex> Struct.to_map(%{a: 1, b: 2})
%{a: 1, b: 2}

iex> Struct.to_map(%{a: 1, b: 2})
%{a: 1, b: 2}

iex> Struct.to_map()
%{}

iex> Struct.to_map(nil)
%{}

  



  
    
      
      Link to this function
    
    to_map(map)



  


  

      

          @spec to_map(nil | :maps.iterator(any(), any()) | map()) :: map()


      



  


        

      



  

    
Time 
    



      
Documentation for Time module.

      


      
        
          
            
            Anchor for this section
          
          Summary
        


  
    Functions
  


    
      
        hms_to_ms(hms)

      


        Converts HH:MM:SS time type to seconds (integer)



    


    
      
        hms_to_sec(hms)

      


        Converts HH:MM:SS time type to seconds (integer)



    


    
      
        ms_to_hms(ms, separator \\ ":")

      


        Converts miliseconds to HHMMSS format



    


    
      
        ms_to_sec(ms)

      


        Converts miliseconds to seconds (float)



    


    
      
        sec_to_hms(sec, separator \\ ":")

      


        Converts seconds to HHMMSS format



    


    
      
        sec_to_ms(sec)

      


        Converts seconds to miliseconds (integer)



    





      


      
        
          
            
            Anchor for this section
          
Functions
        

        


  
    
      
      Link to this function
    
    hms_to_ms(hms)



  


  

      

          @spec hms_to_ms(binary()) :: number()


      


Converts HH:MM:SS time type to seconds (integer)

  
  examples

  
  Examples


iex> Time.hms_to_ms("0:1:10")
70000

  



  
    
      
      Link to this function
    
    hms_to_sec(hms)



  


  

      

          @spec hms_to_sec(binary()) :: number()


      


Converts HH:MM:SS time type to seconds (integer)

  
  examples

  
  Examples


iex> Time.hms_to_sec("0:1:10")
70

  



    

  
    
      
      Link to this function
    
    ms_to_hms(ms, separator \\ ":")



  


  

      

          @spec ms_to_hms(integer(), binary()) :: binary()


      


Converts miliseconds to HHMMSS format

  
  examples

  
  Examples


iex> Time.ms_to_hms(28565000)
"07:56:05"

iex> Time.ms_to_hms(1000)
"00:00:01"

iex> Time.ms_to_hms(1000, "-")
"00-00-01"

iex> Time.ms_to_hms(61000)
"00:01:01"

  



  
    
      
      Link to this function
    
    ms_to_sec(ms)



  


  

      

          @spec ms_to_sec(number()) :: float()


      


Converts miliseconds to seconds (float)

  
  examples

  
  Examples


iex> Time.ms_to_sec(1000)
1.0

  



    

  
    
      
      Link to this function
    
    sec_to_hms(sec, separator \\ ":")



  


  

      

          @spec sec_to_hms(integer(), binary()) :: binary()


      


Converts seconds to HHMMSS format

  
  examples

  
  Examples


iex> Time.sec_to_hms(28565)
"07:56:05"

iex> Time.sec_to_hms(28565, "-")
"07-56-05"

iex> Time.sec_to_hms(1)
"00:00:01"

iex> Time.sec_to_hms(61)
"00:01:01"

  



  
    
      
      Link to this function
    
    sec_to_ms(sec)



  


  

      

          @spec sec_to_ms(number()) :: number()


      


Converts seconds to miliseconds (integer)

  
  examples

  
  Examples


iex> Time.sec_to_ms(1)
1000

  


        

      



  

    
Vector2D 
    



      
Documentation for Vector 2D.

      


      
        
          
            
            Anchor for this section
          
          Summary
        


  
    Functions
  


    
      
        add(curr_vector, given_vector)

      


        Increment one vector by another one



    


    
      
        distance(curr_vector, given_vector)

      


        Calculate distance between vectors



    


    
      
        divide(curr_vector, given_vector)

      


        Divide vector by another one



    


    
      
        equals(curr_vector, given_vector)

      


        Check if given vectors are equal



    


    
      
        length(vector)

      


        Returns vector length



    


    
      
        multiply(curr_vector, given_vector)

      


        Multiply vector by another one



    


    
      
        new(x \\ 0, y \\ 0)

      


        Create a new two dimensional vector from given values



    


    
      
        rotate(vector, angle)

      


        Rotate vector by angel



    


    
      
        scale(vector, scalar)

      


        Scale vector by given scalar



    


    
      
        sub(curr_vector, given_vector)

      


        Decrement one vector by another one



    


    
      
        to_list(vector)

      


        Convert vector from struct to list



    


    
      
        to_struct(vector)

      


        Convert vector from list to struct



    





      


      
        
          
            
            Anchor for this section
          
Functions
        

        


  
    
      
      Link to this function
    
    add(curr_vector, given_vector)



  


  

      

          @spec add(%{x: number(), y: number()}, %{x: number(), y: number()}) :: %{
  x: number(),
  y: number()
}


      


Increment one vector by another one

  
  examples

  
  Examples


iex> Vector2D.add(%{x: 2, y: 2}, %{x: 2, y: 2})
%{x: 4, y: 4}

iex> Vector2D.new(-3, 3) |> Vector2D.add(%{x: 3, y: 6})
%{x: 0, y: 9}

  



  
    
      
      Link to this function
    
    distance(curr_vector, given_vector)



  


  

      

          @spec distance(%{x: number(), y: number()}, %{x: number(), y: number()}) :: float()


      


Calculate distance between vectors

  
  examples

  
  Examples


iex> Vector2D.distance(%{x: 2.0, y: 2.0}, %{x: 2, y: 2.0})
0.0

iex> Vector2D.distance(%{x: -2, y: 4}, %{x: 2, y: 2.0})
4.47213595499958

  



  
    
      
      Link to this function
    
    divide(curr_vector, given_vector)



  


  

      

          @spec divide(%{x: number(), y: number()}, %{x: number(), y: number()}) :: %{
  x: number(),
  y: number()
}


      


Divide vector by another one

  
  examples

  
  Examples


iex> Vector2D.divide(%{x: 2, y: 2}, %{x: 2, y: 2})
%{x: 1.0, y: 1.0}

iex> Vector2D.new(-3, 3) |> Vector2D.divide(%{x: 2, y: 3})
%{x: -1.5, y: 1.0}

  



  
    
      
      Link to this function
    
    equals(curr_vector, given_vector)



  


  

      

          @spec equals(%{x: number(), y: number()}, %{x: number(), y: number()}) :: boolean()


      


Check if given vectors are equal

  
  examples

  
  Examples


iex> Vector2D.equals(%{x: 2, y: 2}, %{x: 2, y: 2})
true

iex> Vector2D.equals(%{x: 2, y: 2}, %{x: 2.0, y: 2.0})
true

iex> Vector2D.equals(%{x: 2.0, y: 2.0}, %{x: 2, y: 2})
true

iex> Vector2D.equals(%{x: 2.0, y: 2.0}, %{x: 2, y: 2.0})
true

iex> Vector2D.new(-3, 3) |> Vector2D.equals(%{x: 2, y: 3})
false

  



  
    
      
      Link to this function
    
    length(vector)



  


  

      

          @spec length(%{x: number(), y: number()}) :: float()


      


Returns vector length

  
  two-dimensional-vector-length-chart

  
  Two dimensional vector length chart


[image: print image]

  
  examples

  
  Examples


iex> Vector2D.length(%{x: 2, y: 2})
2.8284271247461903

iex> Vector2D.new(-3, 3) |> Vector2D.length()
4.242640687119285

  



  
    
      
      Link to this function
    
    multiply(curr_vector, given_vector)



  


  

      

          @spec multiply(%{x: number(), y: number()}, %{x: number(), y: number()}) :: %{
  x: number(),
  y: number()
}


      


Multiply vector by another one

  
  examples

  
  Examples


iex> Vector2D.multiply(%{x: 2, y: 2}, %{x: 2, y: 2})
%{x: 4, y: 4}

iex> Vector2D.new(-3, 3) |> Vector2D.multiply(%{x: 2, y: 3})
%{x: -6, y: 9}

  



    

    

  
    
      
      Link to this function
    
    new(x \\ 0, y \\ 0)



  


  

      

          @spec new(number(), number()) :: %{x: number(), y: number()}


      


Create a new two dimensional vector from given values

  
  examples

  
  Examples


iex> Vector2D.new(10, 1)
%{x: 10, y: 1}

iex> Vector2D.new()
%{x: 0, y: 0}

  



  
    
      
      Link to this function
    
    rotate(vector, angle)



  


  

      

          @spec rotate(%{x: number(), y: number()}, number()) :: %{x: number(), y: number()}


      


Rotate vector by angel

  
  examples

  
  Examples


iex> Vector2D.rotate(%{x: 2.0, y: 2.0}, 2)
%{x: -2.650888526745648, y: 0.9863011805570786}

  



  
    
      
      Link to this function
    
    scale(vector, scalar)



  


  

      

          @spec scale(%{x: number(), y: number()}, number()) :: %{x: number(), y: number()}


      


Scale vector by given scalar

  
  examples

  
  Examples


iex> Vector2D.scale(%{x: 2, y: 2}, 2)
%{x: 4, y: 4}

iex> Vector2D.new(-3, 3) |> Vector2D.scale(3)
%{x: -9, y: 9}

iex> Vector2D.new(-3, 3.12) |> Vector2D.scale(3.001)
%{x: -9.003, y: 9.36312}

  



  
    
      
      Link to this function
    
    sub(curr_vector, given_vector)



  


  

      

          @spec sub(%{x: number(), y: number()}, %{x: number(), y: number()}) :: %{
  x: number(),
  y: number()
}


      


Decrement one vector by another one

  
  examples

  
  Examples


iex> Vector2D.sub(%{x: 2, y: 2}, %{x: 2, y: 2})
%{x: 0, y: 0}

iex> Vector2D.new(-3, 3) |> Vector2D.sub(%{x: 3, y: 6})
%{x: -6, y: -3}

  



  
    
      
      Link to this function
    
    to_list(vector)



  


  

      

          @spec to_list(%{x: number(), y: number()}) :: [...]


          @spec to_list([...]) :: %{x: number(), y: number()}


      


Convert vector from struct to list

  
  examples

  
  Examples


iex> Vector2D.to_list(%{x: 1, y: 2})
[1, 2]

  



  
    
      
      Link to this function
    
    to_struct(vector)



  


  

Convert vector from list to struct

  
  examples

  
  Examples


iex> Vector2D.to_struct([1, 2])
%{x: 1, y: 2}
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      Link to this function
    
    add(curr_vector, given_vector)



  


  

      

          @spec add(%{x: number(), y: number(), z: number()}, %{
  x: number(),
  y: number(),
  z: number()
}) :: %{
  x: number(),
  y: number(),
  z: number()
}


      


Increment one vector by another one

  
  examples

  
  Examples


iex> Vector3D.add(%{x: 2, y: 2, z: 2}, %{x: 2, y: 2, z: 2})
%{x: 4, y: 4, z: 4}

iex> Vector3D.new(-3, 3, 4) |> Vector3D.add(%{x: 3, y: 6, z: 3})
%{x: 0, y: 9, z: 7}

  



  
    
      
      Link to this function
    
    distance(curr_vector, given_vector)



  


  

      

          @spec distance(%{x: number(), y: number(), z: number()}, %{
  x: number(),
  y: number(),
  z: number()
}) ::
  float()


      


Calculate distance between vectors

  
  examples

  
  Examples


iex> Vector3D.distance(%{x: 2.0, y: 2.0, z: 2.0}, %{x: 2, y: 2.0, z: 2.0})
0.0

iex> Vector3D.distance(%{x: -2, y: 4, z: 5}, %{x: 2, y: 2.0, z: 1})
6.0

  



  
    
      
      Link to this function
    
    divide(curr_vector, given_vector)



  


  

      

          @spec divide(%{x: number(), y: number(), z: number()}, %{
  x: number(),
  y: number(),
  z: number()
}) :: %{
  x: number(),
  y: number(),
  z: number()
}


      


Divide vector by another one

  
  examples

  
  Examples


iex> Vector3D.divide(%{x: 2, y: 2, z: 2}, %{x: 2, y: 2, z: 2})
%{x: 1.0, y: 1.0, z: 1.0}

iex> Vector3D.new(-3, 3, 3) |> Vector3D.divide(%{x: 2, y: 3, z: 2})
%{x: -1.5, y: 1.0, z: 1.5}

  



  
    
      
      Link to this function
    
    equals(curr_vector, given_vector)



  


  

      

          @spec equals(%{x: number(), y: number(), z: number()}, %{
  x: number(),
  y: number(),
  z: number()
}) ::
  boolean()


      


Check if given vectors are equal

  
  examples

  
  Examples


iex> Vector3D.equals(%{x: 2, y: 2, z: 2}, %{x: 2, y: 2, z: 2})
true

iex> Vector3D.equals(%{x: 2, y: 2, z: 2}, %{x: 2.0, y: 2.0, z: 2.0})
true

iex> Vector3D.equals(%{x: 2.0, y: 2.0, z: 2.0}, %{x: 2, y: 2, z: 2})
true

iex> Vector3D.equals(%{x: 2.0, y: 2.0, z: 2.0}, %{x: 2, y: 2.0, z: 2.0})
true

iex> Vector3D.new(-3, 3, 3) |> Vector3D.equals(%{x: 2, y: 3, z: 2})
false

  



  
    
      
      Link to this function
    
    length(vector)



  


  

      

          @spec length(%{x: number(), y: number(), z: number()}) :: float()


      


Returns vector length

  
  two-dimensional-vector-length-chart

  
  Two dimensional vector length chart



  
  examples

  
  Examples


iex> Vector3D.length(%{x: 2, y: 2, z: 2})
3.4641016151377544

iex> Vector3D.new(-3, 3, 1) |> Vector3D.length()
4.358898943540674

  



  
    
      
      Link to this function
    
    multiply(curr_vector, given_vector)



  


  

      

          @spec multiply(%{x: number(), y: number(), z: number()}, %{
  x: number(),
  y: number(),
  z: number()
}) :: %{
  x: number(),
  y: number(),
  z: number()
}


      


Multiply vector by another one

  
  examples

  
  Examples


iex> Vector3D.multiply(%{x: 2, y: 2, z: 2}, %{x: 2, y: 2, z: 2})
%{x: 4, y: 4, z: 4}

iex> Vector3D.new(-3, 3, 2) |> Vector3D.multiply(%{x: 2, y: 3, z: 2})
%{x: -6, y: 9, z: 4}

  



    

    

    

  
    
      
      Link to this function
    
    new(x \\ 0, y \\ 0, z \\ 0)



  


  

      

          @spec new(number(), number(), number()) :: %{x: number(), y: number(), z: number()}


      


Create a new two dimensional vector from given values

  
  examples

  
  Examples


iex> Vector3D.new(10, 1)
%{x: 10, y: 1, z: 0}

iex> Vector3D.new()
%{x: 0, y: 0, z: 0}

  



  
    
      
      Link to this function
    
    scale(vector, scalar)



  


  

      

          @spec scale(%{x: number(), y: number(), z: number()}, float()) :: %{
  x: number(),
  y: number(),
  z: number()
}


      


Scale vector by given scalar

  
  examples

  
  Examples


iex> Vector3D.scale(%{x: 2, y: 2, z: 2}, 2)
%{x: 4, y: 4, z: 4}

iex> Vector3D.new(-3, 3, 1) |> Vector3D.scale(3)
%{x: -9, y: 9, z: 3}

iex> Vector3D.new(-3, 3, 1) |> Vector3D.scale(3.08)
%{x: -9.24, y: 9.24, z: 3.08}

  



  
    
      
      Link to this function
    
    sub(curr_vector, given_vector)



  


  

      

          @spec sub(%{x: number(), y: number(), z: number()}, %{
  x: number(),
  y: number(),
  z: number()
}) :: %{
  x: number(),
  y: number(),
  z: number()
}


      


Decrement one vector by another one

  
  examples

  
  Examples


iex> Vector3D.sub(%{x: 2, y: 2, z: 2}, %{x: 2, y: 2, z: 2})
%{x: 0, y: 0, z: 0}

iex> Vector3D.new(-3, 3, 5) |> Vector3D.sub(%{x: 3, y: 6, z: 5})
%{x: -6, y: -3, z: 0}

  



  
    
      
      Link to this function
    
    to_list(vector)



  


  

      

          @spec to_list(%{x: number(), y: number(), z: number()}) :: [...]


      


Convert vector from struct to list

  
  examples

  
  Examples


iex> Vector3D.to_list(%{x: 1, y: 2, z: 3})
[1, 2, 3]

  



  
    
      
      Link to this function
    
    to_struct(vector)



  


  

      

          @spec to_struct([...]) :: %{x: number(), y: number(), z: number()}


      


Convert vector from list to struct

  
  examples

  
  Examples


iex> Vector3D.to_struct([1, 2, 3])
%{x: 1, y: 2, z: 3}
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