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    Changelog

0.3.0
Added
	count_partitions/1 and nth_partition/2
	count_selections/2 and nth_selection/3
	count_permuted_combinations/2 and nth_permuted_combination/3
	count_cartesian_product/1 and nth_cartesian_product/2
	combinations_with_replacement/2, count_combinations_with_replacement/2 and
nth_combination_with_replacement/3
	SComb.Sequence, the type of what permutations/1, combinations/2,
subsets/1, selections/2, partitions/1, combinations_with_replacement/2,
permuted_combinations/2 and cartesian_product/1 return. It is an
Enumerable that knows its size and finds an element by index, so
Enum.count/1, Enum.at/2, Enum.slice/2, Enum.random/1 and similar do
not generate the elements before it. Inputs of more than 2000 elements, or
200 for partitions, are streamed as before

Changed
	The functions above return a SComb.Sequence rather than a Stream or a
list. They are still enumerable, but code that relies on the exact type of
the result, for example is_list/1, will no longer work
	combinations/2 returns the combinations in colexicographic order, by the
last value they hold, so combinations(1..4, 2) returns
[[1, 2], [1, 3], [2, 3], [1, 4], [2, 4], [3, 4]]. Consecutive combinations
then share the end of their lists, which makes generating them about four
times faster. subsets/1 returns the subsets of each size in this order,
and combinations_with_replacement/2 and permuted_combinations/2 follow
it, as do the nth_* functions of all of these
	partitions/1 returns the partitions in a different order, and the blocks
of a partition are ordered by the last element they hold:
nth_partition(1..3, 2) is [[2], [1, 3]] where it was [[1, 3], [2]].
Consecutive partitions then share the end of their lists, which makes
generating them somewhat faster
	The :min and :max limits of partitions/2 are applied while the
partitions are generated, so partitions(1..40, min: 39) does not go
through every partition of 40 elements

0.2.0
Added
	permuted_combinations/2, every permutation of every combination of k
elements
	partitions/2 accepts :min and :max options limiting the number of
blocks, as in the Clojure math.combinatorics library

Fixed
	The nth_* functions raised a KeyError instead of
Enum.OutOfBoundsError for an index out of bounds

0.1.0
Changes since 0.0.2:
Added
	cartesian_product/1, the cartesian product of any number of enumerables
	nth_subset/2
	SComb.Math.binomial/2 and SComb.Math.multinomial/1
	Package metadata and documentation for publishing on Hex

Changed
	Renamed from Comb to SComb, for streaming combinatorics: the package is now
scomb and the modules SComb and SComb.Math, as the name comb is taken
on Hex
	Every function now has a dedicated algorithm, instead of filtering the
results of a naive one:	permutations/1 uses a successor algorithm that handles repeated elements
directly, rather than generating and discarding duplicates
	count_combinations/2, count_subsets/1, nth_combination/3,
nth_subset/2, nth_permutation/2, drop_permutations/2 and
permutation_index/1 compute their result without generating the elements
before it
	combinations/2, subsets/1, partitions/1 and selections/2 are
generated lazily


	Repeated elements no longer need to be next to each other:
combinations([1, 2, 1], 2) returns [[1, 2], [1, 1]] rather than
[[1, 2], [1, 1], [2, 1]]. Where repeated elements are not next to each
other, results may come in a different order than before
	selections/2 selects each distinct element once, so
selections([1, 1], 1) returns [[1]]
	The partitions of an input with repeated elements come in a different order,
and their blocks are ordered differently: partitions([1, 1, 2]) now returns
[[1, 2], [1]] where it returned [[1], [1, 2]]. The partitions of distinct
elements are unchanged up to 3 elements
	The nth_* functions accept a negative index, counting from the end
	SComb.Math.factorial/1 raises for negative numbers rather than never
returning

Removed
	Comb.TablePermutations and Comb.ListAnalyzer, which were internal
	The naive reference implementations and the benchmark task, now
scomb.benchmark, moved to bench/, and are no longer part of the package



  

    
SComb 
    



      
SComb
SComb is Streaming Combinatorics for Elixir. It contains functions such as
permutations/1 and combinations/2. Functions returning large results return
a lazy Stream, so you can take from
results too large to hold in memory, while smaller results may be any
enumerable. The lazy results are a SComb.Sequence, which also knows its size
and can find the element at an index without generating the ones before it.
The package contains only Elixir code without any library dependencies.
Where applicable, the library will return sensible results with repeated
parameters: equal elements are interchangeable, so each distinct permutation,
combination, subset or partition is returned once. Repeated elements do not
need to be next to each other. This is best shown in the examples section.
Installation
Add scomb to the dependencies in your mix.exs:
def deps do
  [
    {:scomb, "~> 0.3"}
  ]
end
Examples
Permutations
iex> permutations(1..3) |> Enum.to_list
[[1, 2, 3], [2, 1, 3], [1, 3, 2], [3, 1, 2], [2, 3, 1], [3, 2, 1]]

iex> permutations([1, 1, 2]) |> Enum.to_list
[[1, 1, 2], [1, 2, 1], [2, 1, 1]]

iex> permutation_index([1, 3, 2])
2

iex> drop_permutations(1..3, 3) |> Enum.to_list
[[3, 1, 2], [2, 3, 1], [3, 2, 1]]

iex> nth_permutation(1..3, 3)
[3, 1, 2]

iex> count_permutations([1, 1, 2, 2])
6
Permuted combinations
iex> permuted_combinations(1..3, 2) |> Enum.to_list
[[1, 2], [2, 1], [1, 3], [3, 1], [2, 3], [3, 2]]

iex> count_permuted_combinations(1..3, 2)
6

iex> nth_permuted_combination(1..3, 2, 3)
[3, 1]
Combinations
iex> combinations(1..3, 2) |> Enum.to_list
[[1, 2], [1, 3], [2, 3]]

iex> combinations([1, 1, 2, 2], 3) |> Enum.to_list
[[1, 1, 2], [1, 2, 2]]

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

iex> count_combinations(1..3, 2)
3
Cartesian product
iex> cartesian_product(1..2, 3..4)
[[1, 3], [1, 4], [2, 3], [2, 4]]

iex> cartesian_product([1..2, [:a], 3..4]) |> Enum.to_list
[[1, :a, 3], [1, :a, 4], [2, :a, 3], [2, :a, 4]]

iex> count_cartesian_product([1..2, [:a], 3..4])
4

iex> nth_cartesian_product([1..2, [:a], 3..4], 2)
[2, :a, 3]
Subsets
iex> subsets(1..3) |> Enum.to_list
[[], [1], [2], [3], [1, 2], [1, 3], [2, 3], [1, 2, 3]]

iex> subsets([1, 1, 2]) |> Enum.to_list
[[], [1], [2], [1, 1], [1, 2], [1, 1, 2]]

iex> count_subsets(1..3)
8

iex> nth_subset(1..3, 4)
[1, 2]
Combinations with replacement
iex> combinations_with_replacement(1..3, 2) |> Enum.to_list
[[1, 1], [1, 2], [2, 2], [1, 3], [2, 3], [3, 3]]

iex> count_combinations_with_replacement(1..3, 2)
6

iex> nth_combination_with_replacement(1..3, 2, 4)
[2, 3]
Selections
iex> selections(1..2, 3) |> Enum.to_list
[[1, 1, 1], [1, 1, 2], [1, 2, 1], [1, 2, 2], [2, 1, 1], [2, 1, 2],
[2, 2, 1], [2, 2, 2]]

iex> count_selections(1..2, 3)
8

iex> nth_selection(1..2, 3, 5)
[2, 1, 2]
Partitions
iex> partitions(1..3) |> Enum.to_list
[[[1, 2, 3]], [[1], [2, 3]], [[2], [1, 3]], [[1, 2], [3]], [[1], [2], [3]]]

iex> partitions([1, 1, 2]) |> Enum.to_list
[[[1, 1, 2]], [[1], [1, 2]], [[1, 1], [2]], [[1], [1], [2]]]

iex> partitions(1..3, min: 2, max: 2) |> Enum.to_list
[[[1], [2, 3]], [[2], [1, 3]], [[1, 2], [3]]]

iex> count_partitions(1..3)
5

iex> nth_partition(1..3, 1)
[[1], [2, 3]]
Large results
Results are generated lazily, so you can take from results too large to hold
in memory. The count_*, nth_* and drop_permutations/2 functions, and
permutation_index/1, compute their result directly, without generating the
elements before it. The results of permutations/1, combinations/2,
subsets/1, selections/2, partitions/1, combinations_with_replacement/2,
permuted_combinations/2 and cartesian_product/1 are SComb.Sequence
structs that use these functions, so the Enum functions that look at a position or the size do not
generate the elements before it either.
iex> combinations(1..1000, 500) |> Enum.take(1) |> hd |> Enum.take(3)
[1, 2, 3]

iex> count_permutations(1..30)
265252859812191058636308480000000

iex> nth_permutation(1..30, 10 ** 30) |> permutation_index
1000000000000000000000000000000

iex> Enum.count(permutations(1..30))
265252859812191058636308480000000

iex> Enum.at(permutations(1..30), 10 ** 30) |> Enum.take(3)
[14, 28, 9]

iex> Enum.random(combinations(1..100, 50)) |> length
50
Development
Each function in SComb has a naive counterpart in bench/naive.ex, a short
and obviously correct implementation that serves as its specification. The tests
check that both return the same elements, in the same order, for many inputs.
If you find a faster algorithm, and tests are still passing, pull requests will
be considered on Github.
As the package is gradually optimized, we will strive to keep the interface
fixed. Even so, you should not depend on a certain function generating the
exact same sequence between versions of this package. For example, the
permutation/1 function may return the different permutations in different
orders depending on the algorithm used. This will extend to functions like
nth_permutation/2 that could return different values between versions.
The interface of the module is more or less compatible with the
clojure math.combinatorics
package, which seemed well thought out.
The package is licenced under Apache 2.0, so if you want to copy code from
other libraries, please make sure that the license of the source will allow
this. Note that the Clojure library mentioned above is licenced more
restrictive than this package. Any source contributed is assumed to be free of
patents and released under the same license as the rest of the code. Please
also refer to the LICENSE file.
Benchmarking
To measure a revised algorithm, we have supplied a mix task to measure the
speedup compared to a naive (non streamed) version of the algorithm.
$ mix scomb.benchmark

Each line gives the time taken as a percentage of the naive version, so
smaller is faster:
[100% - like naive implementation, smaller is faster]

  ...
   2.05%: combinations - 40-2 elements
   5.16%: combinations - 20-10 elements
   4.77%: combinations - 10-5 with repeated elements
  ...
  18.85%: partitions - 9 element range
   2.84%: partitions - 10 element with repetitions
  ...
  15.16%: permutations - 7 element range
   8.22%: permutations - 10 element with repetitions
  ...
Credits
	Martin Svalin / @martinsvalin: Original LazyPermutations module
	Tommy Fisher / @wless1 on Slack: Original combinations and combinations2
	Tallak Tveide / @tallakt: Other stuff


      


      
        Summary


  
    Functions
  


    
      
        cartesian_product(enums)

      


        Returns all combinations of one element from each of the enumerables in
enums.



    


    
      
        cartesian_product(a, b)

      


        This function returns a list containing all combinations of one element
from each a and b



    


    
      
        combinations(enum, k)

      


        Returns any combination of the elements in enum with exactly k elements,
as a lazy SComb.Sequence. Repeated elements are handled intelligently.



    


    
      
        combinations_with_replacement(enum, k)

      


        Returns the combinations of k elements of enum in which an element may be
used any number of times, as long as it is in enum. Repeated elements in
enum are one element.



    


    
      
        count_cartesian_product(enums)

      


        Returns the number of elements cartesian_product/1 would have returned.



    


    
      
        count_combinations(enum, k)

      


        Returns the number of elements combinations/2 would have returned.



    


    
      
        count_combinations_with_replacement(enum, k)

      


        Returns the number of elements combinations_with_replacement/2 would have
returned.



    


    
      
        count_partitions(enum)

      


        Returns the number of elements partitions/1 would have returned. For
distinct elements this is the Bell number. With repeated elements the
partitions are counted without generating them, which takes longer the more
distinct values and repeats there are.



    


    
      
        count_permutations(enum)

      


        Returns the number of elements permutations/1 would have returned.



    


    
      
        count_permuted_combinations(enum, k)

      


        Returns the number of elements permuted_combinations/2 would have returned.



    


    
      
        count_selections(enum, k)

      


        Returns the number of elements selections/2 would have returned.



    


    
      
        count_subsets(enum)

      


        Returns the number of elements subsets/1 would have returned.



    


    
      
        drop_permutations(enum, n)

      


        Calculates permutations starting from element n where n is zero based.
This is more efficient than combining permutations/1 and Stream.drop/2



    


    
      
        nth_cartesian_product(enums, n)

      


        Returns the nth element that cartesian_product/1 would have returned. n is
zero based, and a negative n counts from the end.



    


    
      
        nth_combination(enum, k, n)

      


        Returns the nth combination that combinations/2 would have returned. n is
zero based, and a negative n counts from the end.



    


    
      
        nth_combination_with_replacement(enum, k, n)

      


        Returns the nth combination that combinations_with_replacement/2 would have
returned. n is zero based, and a negative n counts from the end.



    


    
      
        nth_partition(enum, n)

      


        Returns the nth partition that partitions/1 would have returned. n is zero
based, and a negative n counts from the end.



    


    
      
        nth_permutation(enum, n)

      


        Returns the nth permutation that permutations/1 would have returned. n is
zero based, and a negative n counts from the end.



    


    
      
        nth_permuted_combination(enum, k, n)

      


        Returns the nth element that permuted_combinations/2 would have returned.
n is zero based, and a negative n counts from the end.



    


    
      
        nth_selection(enum, k, n)

      


        Returns the nth selection that selections/2 would have returned. n is zero
based, and a negative n counts from the end.



    


    
      
        nth_subset(enum, n)

      


        Returns the nth subset that subsets/1 would have returned. n is zero
based, and a negative n counts from the end.



    


    
      
        partitions(enum, opts \\ [])

      


        Partitions enum into any groups in sum containing all elements, as a lazy
SComb.Sequence. With the :min or :max option the result is a stream.



    


    
      
        permutation_index(enum)

      


        Returns the index in the result of what permutations/1 would return, if
permutations/1 was called with enum sorted. The index is zero based.



    


    
      
        permutations(enum)

      


        Returns a lazy SComb.Sequence containing all permutations of the input enum. A
permutation will contain all elements in a different order. Repeated elements
are handled sensibly.



    


    
      
        permuted_combinations(enum, k)

      


        Returns a lazy SComb.Sequence of every permutation of every combination of
k elements of enum: all the ways of picking k elements in a particular
order. Repeated elements are handled sensibly.



    


    
      
        selections(enum, k)

      


        Returns all selections of k elements from enum, as a lazy
SComb.Sequence, where each element may be selected any number of times.
Repeated elements in enum are only selected once.



    


    
      
        subsets(enum)

      


        Returns a lazy SComb.Sequence containing all sets possible with any
combination of elements in enum.
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      cartesian_product(enums)



        
          
        

    

  


  

      

          @spec cartesian_product([Enum.t()]) :: SComb.Sequence.t()


      


Returns all combinations of one element from each of the enumerables in
enums.
Examples
iex> cartesian_product([1..2, [:a], 3..4]) |> Enum.to_list
[[1, :a, 3], [1, :a, 4], [2, :a, 3], [2, :a, 4]]

iex> cartesian_product([]) |> Enum.to_list
[[]]

  



  
    
      
    
    
      cartesian_product(a, b)



        
          
        

    

  


  

      

          @spec cartesian_product(Enum.t(), Enum.t()) :: [list()]


      


This function returns a list containing all combinations of one element
from each a and b
Example
iex> cartesian_product(1..2, 3..4)
[[1, 3], [1, 4], [2, 3], [2, 4]]

  



  
    
      
    
    
      combinations(enum, k)



        
          
        

    

  


  

      

          @spec combinations(Enum.t(), non_neg_integer()) :: SComb.Sequence.t()


      


Returns any combination of the elements in enum with exactly k elements,
as a lazy SComb.Sequence. Repeated elements are handled intelligently.
Examples
iex> combinations([1, 2, 3], 2) |> Enum.to_list
[[1, 2], [1, 3], [2, 3]]

iex> combinations([1, 1, 2], 2) |> Enum.to_list
[[1, 1], [1, 2]]

  



  
    
      
    
    
      combinations_with_replacement(enum, k)



        
          
        

    

  


  

      

          @spec combinations_with_replacement(Enum.t(), non_neg_integer()) :: SComb.Sequence.t()


      


Returns the combinations of k elements of enum in which an element may be
used any number of times, as long as it is in enum. Repeated elements in
enum are one element.
Examples
iex> combinations_with_replacement([1, 2, 3], 2) |> Enum.to_list
[[1, 1], [1, 2], [2, 2], [1, 3], [2, 3], [3, 3]]

iex> combinations_with_replacement([1, 1, 2], 2) |> Enum.to_list
[[1, 1], [1, 2], [2, 2]]

  



  
    
      
    
    
      count_cartesian_product(enums)



        
          
        

    

  


  

      

          @spec count_cartesian_product([Enum.t()]) :: non_neg_integer()


      


Returns the number of elements cartesian_product/1 would have returned.
Examples
iex> count_cartesian_product([1..2, [:a], 3..5])
6

iex> count_cartesian_product([1..2, []])
0

  



  
    
      
    
    
      count_combinations(enum, k)



        
          
        

    

  


  

      

          @spec count_combinations(Enum.t(), non_neg_integer()) :: non_neg_integer()


      


Returns the number of elements combinations/2 would have returned.
Examples
iex> count_combinations([1, 2, 3], 2)
3

iex> count_combinations([1, 1, 2], 2)
2

  



  
    
      
    
    
      count_combinations_with_replacement(enum, k)



        
          
        

    

  


  

      

          @spec count_combinations_with_replacement(Enum.t(), non_neg_integer()) ::
  non_neg_integer()


      


Returns the number of elements combinations_with_replacement/2 would have
returned.
Examples
iex> count_combinations_with_replacement([1, 2, 3], 2)
6

  



  
    
      
    
    
      count_partitions(enum)



        
          
        

    

  


  

      

          @spec count_partitions(Enum.t()) :: pos_integer()


      


Returns the number of elements partitions/1 would have returned. For
distinct elements this is the Bell number. With repeated elements the
partitions are counted without generating them, which takes longer the more
distinct values and repeats there are.
Examples
iex> count_partitions(1..3)
5

iex> count_partitions([1, 1, 2])
4

iex> count_partitions(1..30)
846749014511809332450147

  



  
    
      
    
    
      count_permutations(enum)



        
          
        

    

  


  

      

          @spec count_permutations(Enum.t()) :: pos_integer()


      


Returns the number of elements permutations/1 would have returned.
Examples
iex> count_permutations([1, 2, 3])
6

iex> count_permutations([1, 1, 2])
3

  



  
    
      
    
    
      count_permuted_combinations(enum, k)



        
          
        

    

  


  

      

          @spec count_permuted_combinations(Enum.t(), non_neg_integer()) :: non_neg_integer()


      


Returns the number of elements permuted_combinations/2 would have returned.
Examples
iex> count_permuted_combinations(1..3, 2)
6

iex> count_permuted_combinations([1, 1, 2], 2)
3

  



  
    
      
    
    
      count_selections(enum, k)



        
          
        

    

  


  

      

          @spec count_selections(Enum.t(), non_neg_integer()) :: non_neg_integer()


      


Returns the number of elements selections/2 would have returned.
Examples
iex> count_selections(1..3, 2)
9

iex> count_selections([1, 1, 2], 2)
4

  



  
    
      
    
    
      count_subsets(enum)



        
          
        

    

  


  

      

          @spec count_subsets(Enum.t()) :: pos_integer()


      


Returns the number of elements subsets/1 would have returned.
Examples
iex> count_subsets([1, 2, 3])
8

iex> count_subsets([1, 1, 2])
6

  



  
    
      
    
    
      drop_permutations(enum, n)



        
          
        

    

  


  

      

          @spec drop_permutations(Enum.t(), integer()) :: Enum.t()


      


Calculates permutations starting from element n where n is zero based.
This is more efficient than combining permutations/1 and Stream.drop/2
Examples
iex> drop_permutations([1, 2, 3], 2) |> Enum.to_list
[[1, 3, 2], [3, 1, 2], [2, 3, 1], [3, 2, 1]]

  



  
    
      
    
    
      nth_cartesian_product(enums, n)



        
          
        

    

  


  

      

          @spec nth_cartesian_product([Enum.t()], integer()) :: list() | no_return()


      


Returns the nth element that cartesian_product/1 would have returned. n is
zero based, and a negative n counts from the end.
Raises Enum.OutOfBoundsError if there is no such element.
Examples
iex> nth_cartesian_product([1..2, [:a], 3..4], 2)
[2, :a, 3]

  



  
    
      
    
    
      nth_combination(enum, k, n)



        
          
        

    

  


  

      

          @spec nth_combination(Enum.t(), non_neg_integer(), integer()) :: list() | no_return()


      


Returns the nth combination that combinations/2 would have returned. n is
zero based, and a negative n counts from the end.
Raises Enum.OutOfBoundsError if there is no such combination.
Examples
iex> nth_combination([1, 2, 3], 2, 1)
[1, 3]

  



  
    
      
    
    
      nth_combination_with_replacement(enum, k, n)



        
          
        

    

  


  

      

          @spec nth_combination_with_replacement(Enum.t(), non_neg_integer(), integer()) ::
  list() | no_return()


      


Returns the nth combination that combinations_with_replacement/2 would have
returned. n is zero based, and a negative n counts from the end.
Raises Enum.OutOfBoundsError if there is no such combination.
Examples
iex> nth_combination_with_replacement([1, 2, 3], 2, 4)
[2, 3]

  



  
    
      
    
    
      nth_partition(enum, n)



        
          
        

    

  


  

      

          @spec nth_partition(Enum.t(), integer()) :: [list()] | no_return()


      


Returns the nth partition that partitions/1 would have returned. n is zero
based, and a negative n counts from the end.
Raises Enum.OutOfBoundsError if there is no such partition.
Examples
iex> nth_partition(1..3, 1)
[[1], [2, 3]]

iex> nth_partition([1, 1, 2], -1)
[[1], [1], [2]]

  



  
    
      
    
    
      nth_permutation(enum, n)



        
          
        

    

  


  

      

          @spec nth_permutation(Enum.t(), integer()) :: list() | no_return()


      


Returns the nth permutation that permutations/1 would have returned. n is
zero based, and a negative n counts from the end.
Raises Enum.OutOfBoundsError if there is no such permutation.
Examples
iex> nth_permutation([1, 2, 3], 1)
[2, 1, 3]

  



  
    
      
    
    
      nth_permuted_combination(enum, k, n)



        
          
        

    

  


  

      

          @spec nth_permuted_combination(Enum.t(), non_neg_integer(), integer()) ::
  list() | no_return()


      


Returns the nth element that permuted_combinations/2 would have returned.
n is zero based, and a negative n counts from the end.
Raises Enum.OutOfBoundsError if there is no such element.
Examples
iex> nth_permuted_combination(1..3, 2, 3)
[3, 1]

  



  
    
      
    
    
      nth_selection(enum, k, n)



        
          
        

    

  


  

      

          @spec nth_selection(Enum.t(), non_neg_integer(), integer()) :: list() | no_return()


      


Returns the nth selection that selections/2 would have returned. n is zero
based, and a negative n counts from the end.
Raises Enum.OutOfBoundsError if there is no such selection.
Examples
iex> nth_selection(1..3, 2, 4)
[2, 2]

  



  
    
      
    
    
      nth_subset(enum, n)



        
          
        

    

  


  

      

          @spec nth_subset(Enum.t(), integer()) :: list() | no_return()


      


Returns the nth subset that subsets/1 would have returned. n is zero
based, and a negative n counts from the end.
Raises Enum.OutOfBoundsError if there is no such subset.
Examples
iex> nth_subset([1, 2, 3], 4)
[1, 2]

  



    

  
    
      
    
    
      partitions(enum, opts \\ [])



        
          
        

    

  


  

      

          @spec partitions(Enum.t(), keyword()) :: SComb.Sequence.t() | Enum.t()


      


Partitions enum into any groups in sum containing all elements, as a lazy
SComb.Sequence. With the :min or :max option the result is a stream.
Each block holds its elements in the order they appear in enum, and the
blocks are ordered by the last element they hold, so the block with the
last element of enum comes last.
Examples
iex> partitions(1..2) |> Enum.to_list
[[[1, 2]], [[1], [2]]]

iex> partitions([1, 1, 2]) |> Enum.to_list
[[[1, 1, 2]], [[1], [1, 2]], [[1, 1], [2]], [[1], [1], [2]]]

iex> partitions(1..3, min: 2, max: 2) |> Enum.to_list
[[[1], [2, 3]], [[2], [1, 3]], [[1, 2], [3]]]
Options
	:min - only return partitions with at least this many blocks
	:max - only return partitions with at most this many blocks


  



  
    
      
    
    
      permutation_index(enum)



        
          
        

    

  


  

      

          @spec permutation_index(Enum.t()) :: non_neg_integer()


      


Returns the index in the result of what permutations/1 would return, if
permutations/1 was called with enum sorted. The index is zero based.
Examples
iex> permutation_index([1, 3, 2])
2

iex> nth_permutation([1, 2, 3], 2)
[1, 3, 2]

  



  
    
      
    
    
      permutations(enum)



        
          
        

    

  


  

      

          @spec permutations(Enum.t()) :: SComb.Sequence.t()


      


Returns a lazy SComb.Sequence containing all permutations of the input enum. A
permutation will contain all elements in a different order. Repeated elements
are handled sensibly.
Examples
iex> permutations(1..3) |> Enum.to_list
[[1, 2, 3], [2, 1, 3], [1, 3, 2], [3, 1, 2], [2, 3, 1], [3, 2, 1]]

iex> permutations([1, 1, 2]) |> Enum.to_list
[[1, 1, 2], [1, 2, 1], [2, 1, 1]]

  



  
    
      
    
    
      permuted_combinations(enum, k)



        
          
        

    

  


  

      

          @spec permuted_combinations(Enum.t(), non_neg_integer()) :: SComb.Sequence.t()


      


Returns a lazy SComb.Sequence of every permutation of every combination of
k elements of enum: all the ways of picking k elements in a particular
order. Repeated elements are handled sensibly.
Examples
iex> permuted_combinations(1..3, 2) |> Enum.to_list
[[1, 2], [2, 1], [1, 3], [3, 1], [2, 3], [3, 2]]

iex> permuted_combinations([1, 1, 2], 2) |> Enum.to_list
[[1, 1], [1, 2], [2, 1]]

  



  
    
      
    
    
      selections(enum, k)



        
          
        

    

  


  

      

          @spec selections(Enum.t(), non_neg_integer()) :: SComb.Sequence.t()


      


Returns all selections of k elements from enum, as a lazy
SComb.Sequence, where each element may be selected any number of times.
Repeated elements in enum are only selected once.
Examples
iex> selections(1..3, 2) |> Enum.to_list
[[1, 1], [1, 2], [1, 3], [2, 1], [2, 2], [2, 3], [3, 1], [3, 2], [3, 3]]

iex> selections([1, 1, 2], 2) |> Enum.to_list
[[1, 1], [1, 2], [2, 1], [2, 2]]

  



  
    
      
    
    
      subsets(enum)



        
          
        

    

  


  

      

          @spec subsets(Enum.t()) :: SComb.Sequence.t()


      


Returns a lazy SComb.Sequence containing all sets possible with any
combination of elements in enum.
Examples
iex> subsets(1..3) |> Enum.to_list
[[], [1], [2], [3], [1, 2], [1, 3], [2, 3], [1, 2, 3]]

iex> subsets([1, 1, 2]) |> Enum.to_list
[[], [1], [2], [1, 1], [1, 2], [1, 1, 2]]

  


        

      


  

    
SComb.Math 
    



      
Some useful math functions. These are generally used internally by the
library.

      


      
        Summary


  
    Functions
  


    
      
        binomial(n, k)

      


        Returns the binomial coefficient, the number of ways to choose k elements
from n



    


    
      
        factorial(n)

      


        Returns the factorial of a number. Highly optimized for n < 30



    


    
      
        multinomial(counts)

      


        Returns the multinomial coefficient, the number of ways to arrange groups of
counts interchangeable elements in a row



    





      


      
        Functions


        


  
    
      
    
    
      binomial(n, k)



        
          
        

    

  


  

      

          @spec binomial(non_neg_integer(), non_neg_integer()) :: non_neg_integer()


      


Returns the binomial coefficient, the number of ways to choose k elements
from n
Example
iex> binomial 5, 2
10

iex> binomial 2, 5
0

  



  
    
      
    
    
      factorial(n)



        
          
        

    

  


  

      

          @spec factorial(non_neg_integer()) :: pos_integer()


      


Returns the factorial of a number. Highly optimized for n < 30
Example
iex> factorial 5
120

  



  
    
      
    
    
      multinomial(counts)



        
          
        

    

  


  

      

          @spec multinomial([non_neg_integer()]) :: pos_integer()


      


Returns the multinomial coefficient, the number of ways to arrange groups of
counts interchangeable elements in a row
Example
iex> multinomial [2, 1]
3

  


        

      


  

    
SComb.Sequence 
    



      
The lazy sequence of results returned by SComb.permutations/1,
SComb.combinations/2, SComb.subsets/1, SComb.selections/2,
SComb.partitions/1, SComb.combinations_with_replacement/2,
SComb.permuted_combinations/2 and SComb.cartesian_product/1.
A sequence is an Enumerable that generates its elements one at a time, like
a Stream. In addition it knows its size and how to find an element by its
index, so functions such as Enum.count/1, Enum.at/2, Enum.slice/2,
Enum.take/2 with a negative amount and Enum.random/1 do not generate the
elements before the ones asked for:
iex> sequence = SComb.permutations(1..30)
iex> Enum.count(sequence)
265252859812191058636308480000000
iex> Enum.at(sequence, 10 ** 30) |> Enum.take(3)
[14, 28, 9]
Indexing is only used for inputs of moderate size, as the size of the
sequence has to be cheap to find. For larger inputs the sequence is
streamed, and Enum.count/1 still returns the size.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        A lazy, indexable sequence of results
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          @type t() :: %SComb.Sequence{
  count: (-> non_neg_integer()),
  from: (non_neg_integer() -> Enumerable.t()),
  indexable: boolean(),
  name: String.t(),
  nth: (non_neg_integer() -> term()),
  stream: Enumerable.t()
}


      


A lazy, indexable sequence of results

  


        

      


  

    
mix scomb.benchmark 
    




      
        Summary


  
    Functions
  


    
      
        compare(description, function, args)

      


    


    
      
        run(_)

      


        Callback implementation for Mix.Task.run/1.
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      compare(description, function, args)



        
          
        

    

  


  


  



  
    
      
    
    
      run(_)



        
          
        

    

  


  

Callback implementation for Mix.Task.run/1.
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