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BitSet is close in functionality to MapSet with integer values as members.
The main difference is that BitSet has lower and upper bounds
for set values that have to be defined at the time of creation (see new/2).

      


      
        Summary


  
    Functions
  


    
      
        compute_offset(lower_bound)

      


    


    
      
        delete(set, element)

      


    


    
      
        difference(set1, set2)

      


    


    
      
        disjoint?(set1, set2)

      


    


    
      
        disjoint_v1?(set1, set2)

      


    


    
      
        disjoint_v2?(set1, set2)

      


    


    
      
        empty?(set)

      


    


    
      
        empty_set()

      


    


    
      
        equal?(set1, set2)

      


    


    
      
        filter(set, filter_fun)

      


    


    
      
        get_matching_value(set, block_idx, int, bit_shift)

      


    


    
      
        intersection(set1, set2)

      


    


    
      
        intersection_v1(set1, set2)

      


    


    
      
        intersection_v2(set1, set2)

      


    


    
      
        iterate(set, acc, reducer)

      


    


    
      
        max(set)

      


    


    
      
        member?(set, element)

      


    


    
      
        min(set)

      


    


    
      
        new(list)

      


    


    
      
        new(lower_bound, upper_bound)

      


    


    
      
        next(set, element)

      


    


    
      
        put(set, element)

      


    


    
      
        reduce(set, acc, reducer)

      


    


    
      
        size(set)

      


    


    
      
        subset?(set1, set2)

      


    


    
      
        symmetric_difference(set1, set2)

      


    


    
      
        to_list(set)

      


    


    
      
        union(set1, set2)

      


    


    
      
        union_v1(set1, set2)

      


    


    
      
        union_v2(set1, set2)

      


    


    
      
        update_block(intersection_set, block_idx, content, min_value_set?)

      


    


    
      
        value_address(value)

      


    


    
      
        value_address(set, value)

      


    


    
      
        value_at_position(set, arg)

      


    


    
      
        value_at_position(set, block_idx, block_offset)

      


    


    
      
        value_to_offset(offset, value)

      


    





      


      
        Functions


        


  
    
      
    
    
      compute_offset(lower_bound)



    

  


  


  



  
    
      
    
    
      delete(set, element)



    

  


  


  



  
    
      
    
    
      difference(set1, set2)



    

  


  


  



  
    
      
    
    
      disjoint?(set1, set2)



    

  


  


  



  
    
      
    
    
      disjoint_v1?(set1, set2)



    

  


  


  



  
    
      
    
    
      disjoint_v2?(set1, set2)



    

  


  


  



  
    
      
    
    
      empty?(set)



    

  


  


  



  
    
      
    
    
      empty_set()



    

  


  


  



  
    
      
    
    
      equal?(set1, set2)



    

  


  


  



  
    
      
    
    
      filter(set, filter_fun)



    

  


  


  



  
    
      
    
    
      get_matching_value(set, block_idx, int, bit_shift)



    

  


  


  



  
    
      
    
    
      intersection(set1, set2)



    

  


  


  



  
    
      
    
    
      intersection_v1(set1, set2)



    

  


  


  



  
    
      
    
    
      intersection_v2(set1, set2)



    

  


  


  



  
    
      
    
    
      iterate(set, acc, reducer)



    

  


  


  



  
    
      
    
    
      max(set)



    

  


  


  



  
    
      
    
    
      member?(set, element)



    

  


  


  



  
    
      
    
    
      min(set)



    

  


  


  



  
    
      
    
    
      new(list)



    

  


  


  



  
    
      
    
    
      new(lower_bound, upper_bound)



    

  


  


  



  
    
      
    
    
      next(set, element)



    

  


  


  



  
    
      
    
    
      put(set, element)



    

  


  


  



  
    
      
    
    
      reduce(set, acc, reducer)



    

  


  


  



  
    
      
    
    
      size(set)



    

  


  


  



  
    
      
    
    
      subset?(set1, set2)



    

  


  


  



  
    
      
    
    
      symmetric_difference(set1, set2)



    

  


  


  



  
    
      
    
    
      to_list(set)



    

  


  


  



  
    
      
    
    
      union(set1, set2)



    

  


  


  



  
    
      
    
    
      union_v1(set1, set2)



    

  


  


  



  
    
      
    
    
      union_v2(set1, set2)



    

  


  


  



  
    
      
    
    
      update_block(intersection_set, block_idx, content, min_value_set?)



    

  


  


  



  
    
      
    
    
      value_address(value)



    

  


  


  



  
    
      
    
    
      value_address(set, value)



    

  


  


  



  
    
      
    
    
      value_at_position(set, arg)



    

  


  


  



  
    
      
    
    
      value_at_position(set, block_idx, block_offset)



    

  


  


  



  
    
      
    
    
      value_to_offset(offset, value)



    

  


  


  


        

      


  

    
InPlace.BitUtils 
    




      
        Summary


  
    Functions
  


    
      
        bit_count(n)

      


    


    
      
        bit_set?(n, position)

      


    


    
      
        is_64_bit(value)

      


    


    
      
        lsb(n, method \\ :debruijn)

      


    


    
      
        msb(n, method \\ :debruijn)

      


    


    
      
        set_bit(n, position)

      


    


    
      
        to_list(n)

      


    


    
      
        unset_bit(n, position)

      


    





      


      
        Functions


        


  
    
      
    
    
      bit_count(n)



    

  


  


  



  
    
      
    
    
      bit_set?(n, position)



    

  


  


  



  
    
      
    
    
      is_64_bit(value)


        (macro)


    

  


  


  



    

  
    
      
    
    
      lsb(n, method \\ :debruijn)



    

  


  


  



    

  
    
      
    
    
      msb(n, method \\ :debruijn)



    

  


  


  



  
    
      
    
    
      set_bit(n, position)



    

  


  


  



  
    
      
    
    
      to_list(n)



    

  


  


  



  
    
      
    
    
      unset_bit(n, position)



    

  


  


  


        

      


  

    
InPlace.Common 
    




      
        Summary


  
    Functions
  


    
      
        null()

      


          Represents null (empty) value
  to be used by ADT implementations



    





      


      
        Functions


        


  
    
      
    
    
      null()



    

  


  

  Represents null (empty) value
  to be used by ADT implementations

  


        

      


  

    
InPlace.ExactCover 
    



      
Implementation of Exact Cover.
Based on https://arxiv.org/pdf/cs/0011047 by Donald Knuth.
Modified to use "dancing cells" instead of "dancing links"
for Dancing cells, see
YouTube: "Stanford Lecture: Dr. Don Knuth - Dancing Cells (2023)"
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https://en.wikipedia.org/wiki/Josephus_problem
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          Form the circle from N soldiers.
  Going clockwise, eliminate every k-th soldier
  until only one soldier is left.
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Sudoku puzzle.
The instance of puzzle is a string of DxD length
, where D is a dimension of Sudoku puzzle (would be 9 by default).
The values 1 to 9 represent pre-filled cells (clues, givens etc...);
any other values represent hidden cells.
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          solution is a "cover" (list of indices into options
  built off the Sudoku instance).
  Note: the options only represent "hidden" cells.
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Binary heap.
NOTE:
	The heap keys are limited to integers.
	The capacity of the heap has to be specified at the time of creation.
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Initialize. All values are initially null.
The element at capacity+1 is used to track the heap size.
Options:
	comparator - function of arity 2, returns true if 1st argument strictly 'lesser' than 2nd.
lesser is understood as the ordering function. Arguments could be of any type.
Default: &Kernel.</2
	getter - function of arity 1; takes an integer (key) as argument and returns value of type integer()
Default:
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Singly linked list
The data entries are stored as integers.
They will be interpreted (as references) by the calling application.
Note: indices are 1-based.
Options:
	mode :: :singly_linked | :doubly_linked

	circular :: boolean()
optional, false by default;
	deletion :: :reclaim | :hide | :rewind
Handles if the element pointer could be restored later (see delete_pointer/2), and how
to restore it:
:reclaim (default) - element can not be restored, the pointer will be put back to the allocation pool;
:hide - element can be restored by re-linking with it's former left and right neighbors;
 The element stays in the list, but can not be reached
 except by directly addressed by it's pointer. The element can be put back to it's position
 by reconnecting previously prior and next elements back to that element (see hide/2 and restore/2);
:rewind - if specified, the special stack of removed element pointers is maintained.
  The effect of removal will be the same as for  :hide, except that
  The elements can be restored in the reverse order of their removal by using rewind/1.

	:mapper_fun  # maps data entries to application data
optional, &Function.identity/1 by default
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This will create a circuit out of the list of pointers.
!!!!! Hazard warning !!!!!
If you want to avoid infinite loops
while iterating over the list that contains circuits,
make sure that you start the iteration within the circuit
(using :start option fir iterate/2).
For instance
import InPlace.LinkedList
ll = new(Enum.to_list(1..10))
circuit(ll, [2, 4, 6])
iterate, start: 1, action: fn p -> IO.inspect(p) end
will loop indefinitely, as the iteration will be trapped in 2 -> 4 -> 6 circuit
once entering it from 1 pointer.
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Delete element at position (1-based)
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          Creates a priority queue.
  Currently backed by binary heap.
  The priorities are {term(), number()} tuples,
  where the 2nd element defines the priority on the 1st element.
  Options:
  :comparator - the boolean function that compares 2 priorities (default is Kernel.</2)
  :keep_lesser - insert/2,3 will ignore new priority for the key if it's not strictly
  less (as decided by comparator) than the current one (default is true)
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  Creates a priority queue.
  Currently backed by binary heap.
  The priorities are {term(), number()} tuples,
  where the 2nd element defines the priority on the 1st element.
  Options:
  :comparator - the boolean function that compares 2 priorities (default is Kernel.</2)
  :keep_lesser - insert/2,3 will ignore new priority for the key if it's not strictly
  less (as decided by comparator) than the current one (default is true)
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  Sparse set implementation based on
  https://youtu.be/PUJ_XdmSDZw?si=41ySCBvOdoNCV-zR
  The main purpose is to support delete/undo operations
  on the set, so we can use it for backtracking.
  NOTE:
  The code is intentionally kept close to the material in above video,
  even if it may not adhere to a conventional Elixir style.
  The set is a permutation on 1..domain_size.
  Note: it's different from Knuth's implementation, where the set values are 0-based.
  Options:
  :mapper - function of arity 2. Allows to associate elements of the set with values.
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        Iterate over set positions in increasing order (as opposed to iterating over set values).
This is equivalent to:
iterate(set, initial, redicer)
, but the above will process set elements in arbitrary order.
The intent is to not having to sort the result of the iteration.
This may or may not be more effective than the plain iteration.
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The intent is to not having to sort the result of the iteration.
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Union-find (a.k.a. DSU)
https://en.wikipedia.org/wiki/Disjoint-set_data_structure
The (fixed-length) set is represented by the set of integer indices.

      


      
        Summary


  
    Functions
  


    
      
        find(uf, v)

      


    


    
      
        new(size)

      


    


    
      
        set_size(map, el)

      


    


    
      
        union(uf, a, b)

      


    





      


      
        Functions


        


  
    
      
    
    
      find(uf, v)



    

  


  


  



  
    
      
    
    
      new(size)



    

  


  


  



  
    
      
    
    
      set_size(map, el)



    

  


  


  



  
    
      
    
    
      union(uf, a, b)



    

  


  


  


        

      


  

    
InPlace.Utils.BitVector 
    



      
Low-level operations on :atomics
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