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Extension of the Elixir standard library focused on data stuctures and data manipulation.
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	FAQ

Data structures
"there is one aspect of functional programming that no amount of cleverness on the part of the
  compiler writer is likely to mitigate — the use of inferior or inappropriate data structures."
-- Chris Okasaki

Persistent vectors: A.Vector
Clojure-like persistent vectors
are an efficient alternative to lists, supporting many operations like appends and random access
in effective constant time.
iex> vector = A.Vector.new(1..10)
#A<vec([1, 2, 3, 4, 5, 6, 7, 8, 9, 10])>
iex> A.Vector.append(vector, :foo)
#A<vec([1, 2, 3, 4, 5, 6, 7, 8, 9, 10, :foo])>
iex> vector[3]
4
iex> A.Vector.replace_at(vector, -1, :bar)
#A<vec([1, 2, 3, 4, 5, 6, 7, 8, 9, :bar])>
iex> 3 in vector
true
A.Vector is blazing fast and easier to use from Elixir than Erlang's
:array module.
A.Vector reimplements many of the functions from the Enum module specifically for vectors,
with efficiency in mind.
The A.vec/1 and A.vec_size/1 macros, while being totally optional, can make it easier to work with vectors
and make pattern-matching possible:
iex> import A
iex> vec([a, 2, c, _d, e]) = A.Vector.new(1..5)
#A<vec([1, 2, 3, 4, 5])>
iex> {a, c, e}
{1, 3, 5}
iex> match?(v when vec_size(v) > 9, vec(1..10))
true
The A.+++/2 operator can make appending to a vector more explicit:
iex> vec([1, 2, 3]) +++ vec([4, 5])
#A<vec([1, 2, 3, 4, 5])>
Ordered maps: A.OrdMap
The standard library does not offer any similar functionality:
	regular maps do not keep track of the insertion order
	keywords do but they only support atoms and do not have the right performance characteristics (plain lists)

iex> %{"one" => 1, "two" => 2, "three" => 3}
%{"one" => 1, "three" => 3, "two" => 2}
iex> ord_map = A.OrdMap.new([{"one", 1}, {"two", 2}, {"three", 3}])
#A<ord(%{"one" => 1, "two" => 2, "three" => 3})>
iex> ord_map["two"]
2
iex> Enum.to_list(ord_map)
[{"one", 1}, {"two", 2}, {"three", 3}]
Ordered maps behave pretty much like regular maps, and the A.OrdMap module
offers the same API as Map.
The convenience macro A.ord/1 make them a breeze to instantiate or patter-match upon:
iex> import A
iex> ord_map = ord(%{"一" => 1, "二" => 2, "三" => 3})
#A<ord(%{"一" => 1, "二" => 2, "三" => 3})>
iex> ord(%{"三" => three, "一" => one}) = ord_map
iex> {one, three}
{1, 3}
Red-Black Trees: A.RBMap and A.RBSet
Trees are useful when map keys or set elements need to be kept sorted.
iex> A.RBMap.new([b: "Bat", a: "Ant", c: "Cat", b: "Buffalo"])
#A.RBMap<%{a: "Ant", b: "Buffalo", c: "Cat"}>
iex> A.RBSet.new([5, 3, 4, 1, 2, 3, 1, 5])
#A.RBSet<[1, 2, 3, 4, 5]>
They offer similar functionalities as general balanced trees (:gb_trees
and :gb_sets) included in the Erlang standard library.
A.RBMap and A.RBSet should however be safer and more convenient to use while offering similar performance.
All data structures offer:
	good performance characteristics at any size (see FAQ)
	well-documented APIs that are consistent with the standard library
	implementation of Inspect, Enumerable and Collectable protocols
	(except for sets) implementation of the Access behaviour
	(optional if Jason is installed) implemention of the Jason.Encoder protocol

Utility functions
Sigil i for IO data
iex> import A
iex> ~i"atom: #{:foo}, charlist: #{'abc'}, number: #{12 + 2.35}\n"
["atom: ", "foo", ", charlist: ", 'abc', ", number: ", "14.35", 10]
Exclusive ranges: A.ExRange
iex> A.ExRange.new(0, 10) |> Enum.to_list()
[0, 1, 2, 3, 4, 5, 6, 7, 8, 9]
iex> import A
iex> Enum.map(0 ~> 5, &"id_#{&1}")
["id_0", "id_1", "id_2", "id_3", "id_4"]
Don't Break The Pipe!
iex> %{foo: "bar"} |> A.Pair.wrap(:noreply)
{:noreply, %{foo: "bar"}}
iex> {:ok, 55} |> A.Pair.unwrap!(:ok)
55
Various other convenience helpers
iex> A.String.slugify("> \"It Was Me, Dio!!!\"\n")
"it-was-me-dio"
iex> A.Integer.decimal_format(1234567)
"1,234,567"
iex> A.Integer.div_rem(7, 3)
{2, 1}
iex> A.Enum.sort_uniq([1, 4, 2, 2, 3, 1, 4, 3])
[1, 2, 3, 4]
iex> A.List.repeatedly(&:rand.uniform/0, 3)
[0.40502929729990744, 0.45336720247823126, 0.04094511692041057]
iex> A.IO.iodata_empty?(["", []])
true
Nothing groundbreaking, but having these helpers to hand might save you the implementation
and the testing, or bringing over a library just for this one thing.
Browse the API documentation for more details.
Installation
Aja can be installed by adding aja to your list of dependencies in mix.exs:
def deps do
  [
    {:aja, "~> 0.4.5"}
  ]
end
Documentation can be found at https://hexdocs.pm/aja.
About Aja
Inspirations
	the amazingly polished Elixir standard library: self-consistent,
well-documented and just delightful ✨️
	the also amazing Python standard library,
notably its collections module
	the amazing lodash which complements nicely the (historically rather small)
javascript standard library, with a very consistent API
	various work on efficient persistent data structures spearheaded by Okasaki
(see resources section below)
	Clojure's persistent vectors, by Rich Hickey and influenced by Phil Bagwell

Goals
	like the standard library, being delightful to use ✨️ (consistency with Elixir and itself, quality, documentation)
	no external dependency to help you preserve a decent dependency tree
	performance-conscious (right algorithm, proper benchmarking, fast compile times*)
	mostly dead-simple pure functions: no configuration, no mandatory macro, no statefulness / OTP

(* while fast compile time is a target, A.Vector, which is optimized for fast runtime at the expense of compile time,
slows it down)
Non-goals
	add every possible feature that has not been accepted in elixir core (Aja is opinionated!)
	touching anything OTP-related / stateful

Resources
	Chris Okasaki's Purely Functional Data Structures
	Jean Niklas L'orange's articles
and thesis about persistent vectors and RRB trees
	Deletion: The curse of the red-black tree
by German and Might.

FAQ
How stable is it?
Aja is still pretty early stage. Some breaking changes are still to be expected.
However, many of its APIs are based on the standard library and should therefore remain fairly stable.
Besides, Aja is tested quite thoroughly both with unit tests and property-based testing (especially for
data structures).
This effort is far from perfect, but increases our confidence in the overall stability.
How is the performance?
Vectors
Most operations from A.Vector are much faster than Erlang's :array equivalents, and in some cases are even
slightly faster than equivalent list operations (map, folds, join, sum...).
There is one exception where A.Vector can be slightly slower than :array: random access for small collections.
For bigger collections however, the higher branching factor for vectors (16 vs 10) should close this gap.
Maps / sets
Performance for alternative maps/sets cannot match native maps or ETS (mutable state) which are written in native code.
However:
	it is similar to other non-native structures like :gb_trees / :gb_sets
	the performance gap is consistent and doesn't degrade with the size (logarithmic time complexity)
	with the JIT compilation coming to the BEAM,
we can expect the gap with native code to be reduced in the upcoming months.

Aja data structures should work fine in most cases, but if you're considering them for
performance-critical sections of your code, make sure to benchmark them and also consider alternatives,
typically ETS if mutable state is acceptable.
Benchmarking is still a work in progress, but you can check the
bench folder for more detailed figures.
Why is there a convenience macro for A.OrdMap but not for other structures?
There are actually two reasons for this:
	ordered maps would be unconvenient to initialize otherwise
	ordered maps can be pattern-matched upon due to their internal representation, tree-based structures cannot

1. Initialization with new/1:
Ordered maps are tricky to initialize, and A.OrdMap.new/1 is not convenient to do so.
We cannot simply pass it a map, because the map will reorder the keys.
We have to pass it a list of tuples, which is fine if keys are atoms, but feels messy and not readable otherwise.
Being a macro, A.ord/1 is able to read the code and preserve the order, without ever
instanciating a map that would lose the order:
iex> A.OrdMap.new(%{"one" => 1, "two" => 2, "three" => 3})
#A<ord(%{"one" => 1, "three" => 3, "two" => 2})>
iex> ord(%{"one" => 1, "two" => 2, "three" => 3})
#A<ord(%{"one" => 1, "two" => 2, "three" => 3})>
A.RBMap.new/1, A.RBSet.new/1 ... do not face any similar constraints and wouldn't benefit from a macro.
2. Pattern-matching
Short answer: because the internal representation of ordered maps happens to use a map, it is possible
to make A.ord/1 work as it does. Tree-based A.RBMaps cannot enjoy this treatment.
Longer answer: Elixir (Erlang) is limited in what can be pattern-matched upon, because it does not offer
active patterns.
While this is a fine decision that helps keeping the language simpler, it has the drawback of being tied
to the internal representation of data structures.
Quoting Okasaki again, describing what might be
called pattern-matching induced damage:
"Ironically, pattern matching — one of the most popular features in functional programming languages —
  is also one of the biggest obstacles to the widespread use of efficient functional data structures.
  The problem is that pattern matching can only be performed on data structures whose representation is
  known, yet the basic software-engineering principle of abstraction tells us that the representation
  of non-trivial data structures should be hidden. The seductive allure of pattern matching leads many
  functional programmers to abandon sophisticated data structures in favor of simple, known
  representations such as lists, even when doing so causes an otherwise linear algorithm to explode to
  quadratic or even exponential time."

Making pattern-matching work for trees would probably need to implement some kind of active pattern,
that would imply to redefine alternative versions of def, case and =/2.
Does Aja try to do too much?
The Unix philosophy of "Do one thing and do it well" is arguably the right approach in many cases.
Aja doesn't really follow it, but there are conscious reasons for going that direction.
While it might be possible later down the road to split some of its components, there is no plan to do so
at the moment.
First, we don't think there is any real downside of shipping "too much": Aja is and aims to remain
lightweight and keep a modular structure.
You can just use what you need without suffering from what you don't.
This lodash-like approach has benefits too: it aims to ship with a lot of convenience while introducing only
one flat dependency. This can help staying out of two extreme paths:
	the "leftpad way", where every project relies on
a ton of small dependencies, ending up with un-manageable dependency trees and brittle software.
	the "Lisp Curse way", where everybody keeps rewriting
the same thing over and over because nobody wants the extra dependency. Being a hidden Lisp with similar
super powers and expressiveness, Elixir might make it relatively easy and tempting to go down that path.

Finally, data structures can work more efficiently together than if they were separated libraries.
What are the next steps?
Nothing is set in stone, but the next steps will probably be:
	complete the API for A.Vector and improve its ergonomics
	more benchmarks and performance optimizations
	evaluate Kahrs algorithm as an alternative for red-black tree deletion

Copyright and License
Aja is licensed under the MIT License.


  

Changelog
Dev
v0.4.5 (2021-01-31)
Enhancements
	Add A.Vector.find/3 and A.Vector.find_value/3
	Add A.+++/2 convenience operator
	Improve efficiency of vector access functions: A.Vector.at/2,
A.Vector.fetch/2, A.Vector.replace_at/3,  A.Vector.delete_at/2...  ⚡️
	Improve compile times

Bug fixes
	Invoke callbacks in the right order for: A.Vector.filter/2,
A.Vector.reject/2 and improve performance

v0.4.4 (2021-01-23)
Enhancements
	Add A.vec_size/1 macro
	Add A.Vector.with_index/2
	Add A.Vector.random/1, A.Vector.take_random/2 and A.Vector.shuffle/1
	Drastically improve efficiency of A.Vector.duplicate/2 ⚡️⚡️⚡️

Breaking changes
	Changed internal representation of A.Vector (only breaking if persisted)
	Stop documenting and exposing internal trees (A.RBTree)
	Rename and deprecate A.Vector.append_many/2 to A.Vector.concat/2

v0.4.3 (2021-01-12)
This release is mostly focused on vector slicing and performance ⚡️
Enhancements
	Add A.Vector.each/2
	Add A.Vector.slice/2, A.Vector.slice/3, A.Vector.take/2 and A.Vector.drop/2
	A.Vector efficiently implements Enumerable.slice/1
	Reimplement A.Vector.delete_at/2, A.Vector.pop_at/2 efficiently

v0.4.2 (2021-01-10)
Enhancements
	Implement A.Vector.product/1

Bug fixes
	Invoke callbacks in the right order for: A.Vector.map/2,
A.Vector.map_intersperse/3, A.Vector.map_join/3,
A.Vector.any?/2, A.Vector.all?/2

v0.4.1 (2020-12-05)
Enhancements
	Add A.Vector.map_join/3 and A.Vector.map_intersperse/3
	Implement A.Vector.intersperse/2 more efficiently

Bug fixes
	A.Vector.sum/1 adds using the same order as Enum.sum/1,
avoiding slight inconsistencies for floats

v0.4.0 (2020-12-02)
Enhancements
	Introduce persistent vectors: A.Vector 🚀️
	Add A.vec/1

v0.3.3 (2020-11-14)
Enhancements
	Add A.sigil_i/2
	Add A.IO.to_iodata/1

v0.3.2 (2020-11-14)
Enhancements
	Add A.Enum.sort_uniq/1, A.Enum.sort_uniq/2
	Add A.List.prepend/2

v0.3.1 (2020-11-05)
Bug fixes
	A.RBMap.Enumerable.member?/2 returns false instead of crashing for values
other than size-2 tuples

v0.3.0 (2020-10-31)
Enhancements
	Rework all internals, improved peformance for A.OrdMap, A.RBMap, A.RBSet
	Add default parameter to A.OrdMap.first/1, A.OrdMap.last/1,
A.RBMap.first/1, A.RBMap.last/1, A.RBSet.first/1, A.RBSet.last/1

Breaking changes
	Changed signature of A.OrdMap.foldl/3, A.OrdMap.foldr/3,
A.RBMap.foldl/3, A.RBMap.foldr/3
	Internals of all data structures have been changed
	Split A.RBTree as A.RBTree.Map and A.RBTree.Set

v0.2.0 (2020-10-25)
Enhancements
	Add A.String.slugify/2

Breaking changes
	Remove A.Array module

v0.1.2 (2020-10-22)
Enhancements
	Add pop_first/1 and pop_last/1 to A.RBMap, A.RBSet and A.OrdMap
	Add some guards to functions

Bug fixes
	A.RBSet.disjoint?/2 was not returning the expected value

v0.1.1 (2020-10-21)
Bug fixes
	Fix incompatibility with Elixir 1.10

v0.1.0 (2020-10-18)
	Initial release



  

MIT License
Copyright (c) 2020 Sabiwara
Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:
The above copyright notice and this permission notice shall be included in all
copies or substantial portions of the Software.
THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE
SOFTWARE.
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Convenience macros to work with Aja's data structures.
Use import A to import everything, or import only the macros you need.
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      Functions
    


  
    left +++ right

  


    Convenience operator to concatenate an enumerable right to a vector left.






  
    start ~> stop

  


    Convenience macro to work with A.ExRanges (exclusive ranges).






  
    ord(call)

  


    Convenience macro to create or pattern match on A.OrdMaps.






  
    sigil_i(term, modifiers)

  


    A sigil to build IO data and avoid string concatenation.






  
    vec(list)

  


    Convenience macro to create or pattern match on A.Vectors.






  
    vec_size(vector)

  


    Returns the size of a vector.
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    left +++ right
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Convenience operator to concatenate an enumerable right to a vector left.
left has to be an A.Vector, right can be any Enumerable.
It is just an alias for A.Vector.concat/2.
Only available on Elixir versions >= 1.11.

  
  Examples


iex> import A
iex> vec(5..1) +++ vec([:boom, nil])
#A<vec([5, 4, 3, 2, 1, :boom, nil])>
iex> vec(5..1) +++ 0..3
#A<vec([5, 4, 3, 2, 1, 0, 1, 2, 3])>

  



  
    
      
      Link to this macro
    
    start ~> stop


      
       
       View Source
     


      (macro)

  


  

Convenience macro to work with A.ExRanges (exclusive ranges).
Use import A to use it, or import A, only: [~>: 2].

  
  Examples


iex> 1 ~> 5
1 ~> 5
iex> start ~> stop = 0 ~> 10
iex> {start, stop}
{0, 10}
iex> for i <- 0 ~> 5, do: "id_#{i}"
["id_0", "id_1", "id_2", "id_3", "id_4"]

  



  
    
      
      Link to this macro
    
    ord(call)


      
       
       View Source
     


      (macro)

  


  

Convenience macro to create or pattern match on A.OrdMaps.
Use import A to use it, or import A, only: [ord: 1].

  
  Creation examples


iex> ord(%{"一" => 1, "二" => 2, "三" => 3})
#A<ord(%{"一" => 1, "二" => 2, "三" => 3})>
iex> ord(%{a: "Ant", b: "Bat", c: "Cat"})
#A<ord(%{a: "Ant", b: "Bat", c: "Cat"})>

  
  Pattern matching examples


iex> ord(%{b: bat}) = ord(%{a: "Ant", b: "Bat", c: "Cat"})
#A<ord(%{a: "Ant", b: "Bat", c: "Cat"})>
iex> bat
"Bat"

  
  Replace existing keys examples


iex> ordered = ord(%{a: "Ant", b: "Bat", c: "Cat"})
iex> ord(%{ordered | b: "Buffalo"})
#A<ord(%{a: "Ant", b: "Buffalo", c: "Cat"})>
iex> ord(%{ordered | z: "Zebra"})
** (KeyError) key :z not found in: #A<ord(%{a: "Ant", b: "Bat", c: "Cat"})>

  



  
    
      
      Link to this macro
    
    sigil_i(term, modifiers)
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      (macro)

  


  

A sigil to build IO data and avoid string concatenation.
Use import A to use it, or import A, only: [sigil_i: 2].
This sigil provides a faster version of string interpolation which:
	will build a list with all chunks instead of concatenating them as a string
	uses A.IO.to_iodata/1 on interpolated values instead of to_string/1, which:	will keep lists untouched, without any validation or transformation
	will cast anything else using to_string/1



Works with both IO data and
Chardata.
See their respective documentation for more information.

  
  Examples


iex> ~i"atom: #{:foo}, charlist: #{'abc'}, number: #{12 + 2.35}\n"
["atom: ", "foo", ", charlist: ", 'abc', ", number: ", "14.35", 10]
iex> ~i"abc#{['def' | "ghi"]}"
["abc", ['def' | "ghi"]]
iex> ~i"Giorno Giovanna"
"Giorno Giovanna"
  IO data can often be used as is without ever generating the corresponding string.
  If needed however, IO data can be cast as a string using IO.iodata_to_binary/1,
  and chardata using List.to_string/1. In most cases, both should be the same:
iex> IO.iodata_to_binary(~i"atom: #{:foo}, charlist: #{'abc'}, number: #{12 + 2.35}\n")
"atom: foo, charlist: abc, number: 14.35\n"
iex> List.to_string(~i"abc#{['def' | "ghi"]}")
"abcdefghi"
  Those are the exact same values returned by a regular string interpolation, without
  the ~i sigil:
iex> "atom: #{:foo}, charlist: #{'abc'}, number: #{12 + 2.35}\n"
"atom: foo, charlist: abc, number: 14.35\n"
iex> "abc#{['def' | "ghi"]}"
"abcdefghi"

  



  
    
      
      Link to this macro
    
    vec(list)


      
       
       View Source
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Convenience macro to create or pattern match on A.Vectors.
It can only work with known-size vectors.

  
  Examples


iex> import A
iex> vec([1, 2, 3])
#A<vec([1, 2, 3])>
iex> vec([1, 2, var, _, _, _]) = A.Vector.new(1..6)
#A<vec([1, 2, 3, 4, 5, 6])>
iex> var
3
iex> vec([_, _, _]) = A.Vector.new(1..6)
** (MatchError) no match of right hand side value: #A<vec([1, 2, 3, 4, 5, 6])>
It also supports ranges with constant values:
iex> vec(0..4) = A.Vector.new(0..4)
#A<vec([0, 1, 2, 3, 4])>
iex> vec(0~>8)
#A<vec([0, 1, 2, 3, 4, 5, 6, 7])>
Variable lists or dynamic ranges cannot be passed:
vec(my_list)  # invalid
vec(1..n)  # invalid

  
  Explanation


The vec/1 macro generates the AST at compile time instead of building the vector
at runtime. This can speedup the instanciation of vectors of known size.
iex> import A
iex> quote do vec([1, foo, _]) end |> Macro.expand(__ENV__) |> Macro.to_string()
"%A.Vector{__vector__: {3, {1, foo, _, nil, nil, nil, nil, nil, nil, nil, nil, nil, nil, nil, nil, nil}}}"

  



  
    
      
      Link to this macro
    
    vec_size(vector)
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      (macro)

  


  

Returns the size of a vector.
It is implemented as a macro so that it can be used in guards.
When used outside of a guard, it will just be replaced by a call to A.Vector.size/1.
When used in guards, it will fail if called on something else than an A.Vector.
It is recommended to verify the type first.
Runs in constant time.

  
  Examples


iex> import A
iex> match?(v when vec_size(v) > 20, A.Vector.new(1..10))
false
iex> match?(v when vec_size(v) < 5, A.Vector.new([1, 2, 3]))
true
iex> vec_size(A.Vector.new([1, 2, 3]))
3

  


        

      


  

    
A.Enum
    



      
Some extra helper functions for working with enumerables,
that are not in the core Enum module.
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      Functions
    


  
    sort_uniq(enumerable)

  


    Sorts the enumerable and removes duplicates.






  
    sort_uniq(enumerable, fun)

  


    Sorts the enumerable by the given function and removes duplicates.
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      Link to this function
    
    sort_uniq(enumerable)


      
       
       View Source
     


  


  

Sorts the enumerable and removes duplicates.
It is more efficient than calling Enum.sort/1 followed by Enum.uniq/1,
and slightly faster than Enum.sort/1 followed by Enum.dedup/1.

  
  Examples


iex> A.Enum.sort_uniq([1, 4, 2, 2, 3, 1, 4, 3])
[1, 2, 3, 4]

  



  
    
      
      Link to this function
    
    sort_uniq(enumerable, fun)


      
       
       View Source
     


  


  

Sorts the enumerable by the given function and removes duplicates.
See Enum.sort/2 for more details about how the second parameter works.

  
  Examples


iex> A.Enum.sort_uniq([1, 4, 2, 2, 3, 1, 4, 3], &(&1 >= &2))
[4, 3, 2, 1]
iex> A.Enum.sort_uniq([1, 4, 2, 2, 3, 1, 4, 3], :asc)
[1, 2, 3, 4]
iex> A.Enum.sort_uniq([1, 4, 2, 2, 3, 1, 4, 3], :desc)
[4, 3, 2, 1]
iex> dates = [~D[2019-01-01], ~D[2020-03-02], ~D[2019-01-01], ~D[2020-03-02]]
iex> A.Enum.sort_uniq(dates, {:desc, Date})
[~D[2020-03-02], ~D[2019-01-01]]

  


        

      


  

    
A.ExRange
    



      
Exclusive ranges are an exact copy of regular ranges (see Range),
except that they exclude the second parameter.
Why/when would you need exclusive ranges?
The most typical use case would be when using 1..n for loops based
on a parameter n >= 0:
iex> incorrect = fn n -> for i <- 1..n, do: "id_#{i}" end
iex> incorrect.(3) # works fine in general...
["id_1", "id_2", "id_3"]
iex> incorrect.(0)  # weird bug at edge case!
["id_1", "id_0"]
To fix it, you would typically need to match the n == 0 case and handle
it differently, which is adds noise.
With exclusive ranges like 0 ~> n, you get to keep the compact and elegant
approach from above, while having a correct algorithm that covers the edge case:
iex> correct = fn n -> for i <- 1 ~> n + 1, do: "id_#{i}" end
iex> correct.(3) # works fine
["id_1", "id_2", "id_3"]
iex> correct.(0)  # edge case works fine too
[]
Exclusive ranges can be either increasing (start <= stop) or
decreasing (start > stop). The start parameter is included
(except if start == stop), the stop parameter is always excluded.
An exclusive range is represented internally as a struct
A.ExRange{start: start, stop: stop} and can be used as is.
The A.~>/2 convenience macro makes it possible to have a more compact
syntax, similar to ../2.
It is totally optional and needs to be imported:
iex> import A
iex> import A, only: [~>: 2]  # more selective
Examples:
iex> A.ExRange.new(5)
#A<0 ~> 5>
iex> range = 0 ~> 5
#A<0 ~> 5>
iex> start ~> stop = range
iex> {start, stop}
iex> {0, 4}
iex> Enum.to_list(range)
[0, 1, 2, 3, 4]
iex> Enum.count(range)
5
iex> Enum.member?(range, 5)
false
iex> Enum.member?(range, 4)
true
iex> Enum.to_list(3 ~> 0)
[3, 2, 1]
Just like Ranges, such function calls are efficient memory-wise
no matter the size of the range. The implementation of the Enumerable
protocol uses logic based solely on the endpoints and does
not materialize the whole list of integers.
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    t()

  





  


  
    
      Functions
    


  
    disjoint?(range1, range2)

  


    Checks if two ranges are disjoint.






  
    new(start \\ 0, stop)

  


    Creates a new exclusive range.
start defaults to 0.






  


      


      
        
          
            
            Anchor for this section
          
Types
        

        


  
    
      
      Link to this type
    
    t()
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      Specs

      

          t() :: %A.ExRange{start: integer(), stop: integer()}


      



  


        

      

      
        
          
            
            Anchor for this section
          
Functions
        

        


  
    
      
      Link to this function
    
    disjoint?(range1, range2)


      
       
       View Source
     


  


  

      Specs

      

          disjoint?(t(), t()) :: boolean()


      


Checks if two ranges are disjoint.

  
  Examples


iex> A.ExRange.disjoint?(1 ~> 6, 6 ~> 9)
true
iex> A.ExRange.disjoint?(6 ~> 1, 6 ~> 9)
true
iex> A.ExRange.disjoint?(1 ~> 6, 5 ~> 9)
false
iex> A.ExRange.disjoint?(1 ~> 6, 2 ~> 7)
false

  



    

  
    
      
      Link to this function
    
    new(start \\ 0, stop)


      
       
       View Source
     


  


  

      Specs

      

          new(integer(), integer()) :: t()


      


Creates a new exclusive range.
start defaults to 0.

  
  Examples


iex> A.ExRange.new(0, 100)
#A<0 ~> 100>
iex> A.ExRange.new(10)
#A<0 ~> 10>

  


        

      


  

    
A.IO
    



      
Some extra helper functions for working with IO data,
that are not in the core IO module.
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    iodata_empty?(iodata)

  


    Checks if IO data is empty in "constant" time.






  
    to_iodata(data)

  


    Converts the argument to IO data according to the String.Chars protocol.
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      Link to this function
    
    iodata_empty?(iodata)


      
       
       View Source
     


  


  

      Specs

      

          iodata_empty?(iodata()) :: boolean()


      


Checks if IO data is empty in "constant" time.
Should only need to loop until it finds one character or binary to stop,
unlike IO.iodata_length(iodata) == 0 which needs to perform the complete loop
to compute the length first.

  
  Examples


iex> A.IO.iodata_empty?(["", []])
true
iex> A.IO.iodata_empty?('a')
false
iex> A.IO.iodata_empty?(["a"])
false
iex> A.IO.iodata_empty?(["", [], ["" | "c"]])
false

  
  Rationale


Even if IO.iodata_length/1 is a very efficient BIF implemented in C, it has a linear
algorithmic complexity and can become slow if invoked on an IO list with many elements.
This is not a far-fetched scenario, and a production use case can easily include
"big" IO-lists with:
	JSON encoding to IO-data of long lists / nested objects
	loops within HTML templates


  



  
    
      
      Link to this function
    
    to_iodata(data)
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      Specs

      

          to_iodata(String.Chars.t() | iodata() | IO.chardata()) ::
  iodata() | IO.chardata()


      


Converts the argument to IO data according to the String.Chars protocol.
Leaves lists untouched without any validation, calls to_string/1 on everything else.
This is the function invoked in string interpolations within the i sigil.
Works with both IO data and
Chardata,
depending on the type of the data parameter.

  
  Examples


iex> A.IO.to_iodata(:foo)
"foo"
iex> A.IO.to_iodata(99)
"99"
iex> A.IO.to_iodata(["abc", 'def' | "ghi"])
["abc", 'def' | "ghi"]

  


        

      


  

    
A.Integer
    



      
Some extra helper functions for working with integers,
that are not in the core Integer module.
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    decimal_format(integer, opts \\ [])

  


    Format integers for humans, with thousand separators.






  
    div_rem(dividend, divisor)

  


    Returns both the result of div/2 and rem/2 at once.
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      Link to this function
    
    decimal_format(integer, opts \\ [])


      
       
       View Source
     


  


  

Format integers for humans, with thousand separators.

  
  Examples


iex> A.Integer.decimal_format(1_234_567)
"1,234,567"
iex> A.Integer.decimal_format(-123)
"-123"
iex> A.Integer.decimal_format(-1_234, separator: ?_)
"-1_234"

  



  
    
      
      Link to this function
    
    div_rem(dividend, divisor)


      
       
       View Source
     


  


  

      Specs

      

          div_rem(integer(), pos_integer() | neg_integer()) :: {integer(), integer()}


      


Returns both the result of div/2 and rem/2 at once.

  
  Examples


iex> A.Integer.div_rem(7, 3)
{2, 1}
iex> A.Integer.div_rem(-99, 2)
{-49, -1}
iex> A.Integer.div_rem(100, 0)
** (ArithmeticError) bad argument in arithmetic expression

  


        

      


  

    
A.List
    



      
Some extra helper functions for working with lists,
that are not in the core List module.
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      Functions
    


  
    prepend(list, elem)

  


    Prepends an element to a list, equivalent of [elem | list] that can be used in a pipe.






  
    repeatedly(generator_fun, n)

  


    Populates a list of size n by calling generator_fun repeatedly.
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      Link to this function
    
    prepend(list, elem)


      
       
       View Source
     


  


  

Prepends an element to a list, equivalent of [elem | list] that can be used in a pipe.

  
  Examples


iex> [2, 3, 5, 8] |> A.List.prepend(1)
[1, 2, 3, 5, 8]

  



  
    
      
      Link to this function
    
    repeatedly(generator_fun, n)
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Populates a list of size n by calling generator_fun repeatedly.

  
  Examples


# Although not necessary, let's seed the random algorithm
iex> :rand.seed(:exsplus, {1, 2, 3})
iex> A.List.repeatedly(&:rand.uniform/0, 3)
[0.40502929729990744, 0.45336720247823126, 0.04094511692041057]

# It is basically just syntactic sugar for the following:
iex> Stream.repeatedly(&:rand.uniform/0) |> Enum.take(3)

  
  Rationale


	It has a consistent API with Stream.repeatedly/1 and List.duplicate/2

	It provides a less verbose way of writing one of the most common uses of Stream.repeatedly/1

	It removes the temptation to write the following, which is more concise but is technically incorrect:
iex> incorrect = fn n -> for _i <- 1..n, do: :rand.uniform() end
iex> incorrect.(0) |> length()
2
iex> Enum.to_list(1..0)  # <- because of this
[1, 0]


This is the same problem that A.ExRange is addressing.

  


        

      


  

    
A.OrdMap
    



      
A Map preserving key insertion order, with efficient lookups and updates.
Works just like regular maps, except that the insertion order is preserved:
iex> %{"one" => 1, "two" => 2, "three" => 3}
%{"one" => 1, "three" => 3, "two" => 2}
iex> A.OrdMap.new([{"one", 1}, {"two", 2}, {"three", 3}])
#A<ord(%{"one" => 1, "two" => 2, "three" => 3})>
There is an unavoidable overhead compared to natively implemented maps, so
keep using regular maps when you do not care about the insertion order.
A.OrdMap:
	provides efficient (logarithmic) access: it is not a simple list of tuples
	implements the Access behaviour, Enum / Inspect / Collectable protocols
	optionally implements the Jason.Encoder protocol if Jason is installed

Examples
A.OrdMap offers the same API as Map :
iex> ord_map = A.OrdMap.new([b: "Bat", a: "Ant", c: "Cat"])
#A<ord(%{b: "Bat", a: "Ant", c: "Cat"})>
iex> A.OrdMap.get(ord_map, :c)
"Cat"
iex> A.OrdMap.fetch(ord_map, :a)
{:ok, "Ant"}
iex> A.OrdMap.put(ord_map, :d, "Dinosaur")
#A<ord(%{b: "Bat", a: "Ant", c: "Cat", d: "Dinosaur"})>
iex> A.OrdMap.put(ord_map, :b, "Buffalo")
#A<ord(%{b: "Buffalo", a: "Ant", c: "Cat"})>
iex> A.OrdMap.delete(ord_map, :b)
#A<ord(%{a: "Ant", c: "Cat"})>
iex> Enum.to_list(ord_map)
[b: "Bat", a: "Ant", c: "Cat"]
iex> [d: "Dinosaur", b: "Buffalo", e: "Eel"] |> Enum.into(ord_map)
#A<ord(%{b: "Buffalo", a: "Ant", c: "Cat", d: "Dinosaur", e: "Eel"})>
Tree-specific functions
Due to its sorted nature, A.OrdMap also offers some extra methods not present in Map, like:
	first/1 and last/1 to efficiently retrieve the first / last key-value pair
	pop_first/1 and pop_last/1 to efficiently pop the first / last key-value pair
	foldl/3 and foldr/3 to efficiently fold (reduce) from left-to-right or right-to-left

Examples:
iex> ord_map = A.OrdMap.new(b: "Bat", a: "Ant", c: "Cat")
iex> A.OrdMap.first(ord_map)
{:b, "Bat"}
iex> {:c, "Cat", updated} = A.OrdMap.pop_last(ord_map)
iex> updated
#A<ord(%{b: "Bat", a: "Ant"})>
iex> A.OrdMap.foldr(ord_map, [], fn _key, value, acc -> [value <> "man" | acc] end)
["Batman", "Antman", "Catman"]
Access behaviour
A.OrdMap implements the Access behaviour.
iex> ord_map = A.OrdMap.new([a: "Ant", b: "Bat", c: "Cat"])
iex> ord_map[:a]
"Ant"
iex> put_in(ord_map[:b], "Buffalo")
#A<ord(%{a: "Ant", b: "Buffalo", c: "Cat"})>
iex> put_in(ord_map[:d], "Dinosaur")
#A<ord(%{a: "Ant", b: "Bat", c: "Cat", d: "Dinosaur"})>
iex> {"Cat", updated} = pop_in(ord_map[:c]); updated
#A<ord(%{a: "Ant", b: "Bat"})>
Convenience ord/1 macro
The A.OrdMap module can be used without any macro.
The A.ord/1 macro does however provide some syntactic sugar to make
it more convenient to work with ordered maps, namely:
	construct new ordered maps without the clutter of a entry list
	pattern match on key-values like regular maps
	update some existing keys

Examples:
iex> import A
iex> ord_map = ord(%{"一" => 1, "二" => 2, "三" => 3})
#A<ord(%{"一" => 1, "二" => 2, "三" => 3})>
iex> ord(%{"三" => three, "一" => one}) = ord_map
iex> {one, three}
{1, 3}
iex> ord(%{ord_map | "二" => "NI!"})
#A<ord(%{"一" => 1, "二" => "NI!", "三" => 3})>
Note: pattern-matching on keys doesn't care about the insertion order.
With Jason
iex> A.OrdMap.new([{"un", 1}, {"deux", 2}, {"trois", 3}]) |> Jason.encode!()
"{\"un\":1,\"deux\":2,\"trois\":3}"
It also preserves the insertion order. Comparing with a regular map:
iex> Map.new([{"un", 1}, {"deux", 2}, {"trois", 3}]) |> Jason.encode!()
"{\"deux\":2,\"trois\":3,\"un\":1}"
There is no way as of now to decode JSON using A.OrdMap.
Limitations: equality
A.OrdMap comparisons based on ==/2, ===/2 or the pin operator ^ are UNRELIABLE.
In Elixir, pattern-matching and equality for structs work based on their internal representation.
While this is a pragmatic design choice that simplifies the language, it means that we cannot
rededine how they work for custom data structures.
Two ordered maps that are semantically equal (same key-value pairs in the same order) might be considered
non-equal when comparing their internals, because there is not a unique way of representing one same map.
A.OrdMap.equal?/2 should be used instead:
iex> ord_map1 = A.OrdMap.new(a: "Ant", b: "Bat")
#A<ord(%{a: "Ant", b: "Bat"})>
iex> ord_map2 = A.OrdMap.new(c: "Cat", a: "Ant", b: "Bat") |> A.OrdMap.delete(:c)
#A<ord(%{a: "Ant", b: "Bat"})>
iex> ord_map1 == ord_map2
false
iex> A.OrdMap.equal?(ord_map1, ord_map2)
true
iex> match?(^ord_map1, ord_map2)
false
Pattern-matching and opaque type
An A.OrdMap is represented internally using the %A.OrdMap{} struct. This struct
can be used whenever there's a need to pattern match on something being an A.OrdMap:
iex> match?(%A.OrdMap{}, A.OrdMap.new())
true
Note, however, than A.OrdMap is an opaque type:
its struct internal fields must not be accessed directly.
As discussed in the previous section, ord/1 makes it
possible to pattern match on keys as well as checking the type.
Memory overhead
A.OrdMap takes roughly more memory 2.5~3x than a regular map depending on the type of data:
iex> map_size = 1..100 |> Map.new(fn i -> {i, <<i>>} end) |> :erts_debug.size()
658
iex> ord_map_size = 1..100 |> A.OrdMap.new(fn i -> {i, <<i>>} end) |> :erts_debug.size()
1668
iex> div(100 * ord_map_size, map_size)
253
Difference with A.RBMap
	A.OrdMap keeps track of key insertion order
	A.RBMap keeps keys sorted in ascending order whatever the insertion order is
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    t()

  





  
    t(key, value)

  





  
    value()

  





  


  
    
      Functions
    


  
    delete(ord_map, key)

  


    Deletes the entry in ord_map for a specific key.






  
    drop(ord_map, keys)

  


    Drops the given keys from ord_map.






  
    equal?(ord_map1, ord_map2)

  


    Checks if two ordered maps are equal, meaning they have the same key-value pairs
in the same order.






  
    fetch(ord_map, key)

  


    Fetches the value for a specific key and returns it in a ok-entry.
If the key does not exist, returns :error.






  
    fetch!(ord_map, key)

  


    Fetches the value for a specific key in the given ord_map,
erroring out if ord_map doesn't contain key.






  
    first(ord_map, default \\ nil)

  


    Finds the fist {key, value} pair in ord_map.






  
    foldl(ord_map, acc, fun)

  


    Folds (reduces) the given ord_map from the left with the function fun.
Requires an accumulator acc.






  
    foldr(ord_map, acc, fun)

  


    Folds (reduces) the given ord_map from the right with the function fun.
Requires an accumulator acc.






  
    from_struct(struct)

  


    Converts a struct to an ordered map.






  
    get(ord_map, key, default \\ nil)

  


    Gets the value for a specific key in ord_map.






  
    get_and_update(ord_map, key, fun)

  


    Gets the value from key and updates it, all in one pass.






  
    get_and_update!(ord_map, key, fun)

  


    Gets the value from key and updates it, all in one pass.






  
    get_lazy(ord_map, key, fun)

  


    Gets the value for a specific key in ord_map.






  
    has_key?(ord_map, key)

  


    Returns whether the given key exists in ord_map.






  
    keys(ord_map)

  


    Returns all keys from ord_map.






  
    last(ord_map, default \\ nil)

  


    Finds the last {key, value} pair in ord_map.






  
    merge(ord_map1, ord_map2)

  


    Merges two ordered maps into one.






  
    new()

  


    Returns a new empty ordered map.






  
    new(ord_map)

  


    Creates an ordered map from an enumerable.






  
    new(enumerable, fun)

  


    Creates an ordered map from an enumerable via the given transform function.






  
    pop(ord_map, key, default \\ nil)

  


    Returns the value for key and the updated ordered map without key.






  
    pop!(ord_map, key)

  


    Returns the value for key and the updated ordered map without key.






  
    pop_first(ord_map)

  


    Finds and pops the first {key, value} pair in ord_map.






  
    pop_last(ord_map)

  


    Finds and pops the last {key, value} pair in ord_map.






  
    pop_lazy(ord_map, key, fun)

  


    Lazily returns and removes the value associated with key in ord_map.






  
    put(ord_map, key, value)

  


    Puts the given value under key in ord_map.






  
    put_new(ord_map, key, value)

  


    Puts the given value under key unless the entry key
already exists in ord_map.






  
    put_new_lazy(ord_map, key, fun)

  


    Evaluates fun and puts the result under key
in ord_map unless key is already present.






  
    replace(ord_map, key, value)

  


    Puts a value under key only if the key already exists in ord_map.






  
    replace!(ord_map, key, value)

  


    Puts a value under key only if the key already exists in ord_map.






  
    size(ord_map)

  


    Returns the number of keys in ord_map.






  
    take(ord_map, keys)

  


    Returns a new ordered map with all the key-value pairs in ord_map where the key
is in keys.






  
    to_list(ord_map)

  


    Returns all values from ord_map.






  
    update(ord_map, key, default, fun)

  


    Puts a value under key only if the key already exists in ord_map.






  
    update!(ord_map, key, fun)

  


    Puts a value under key only if the key already exists in ord_map.






  
    values(ord_map)

  


    Returns all values from ord_map.
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      Link to this opaque
    
    t()


      
       
       View Source
     


      (opaque)

  


  

      Specs

      

          t()


      



  



  
    
      
      Link to this opaque
    
    t(key, value)
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          t(key, value)
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    value()
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      Specs

      

          value() :: term()
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      Link to this function
    
    delete(ord_map, key)


      
       
       View Source
     


  


  

      Specs

      

          delete(t(k, v), k) :: t(k, v) when k: key(), v: value()


      


Deletes the entry in ord_map for a specific key.
If the key does not exist, returns ord_map unchanged.

  
  Examples


iex> ord_map = A.OrdMap.new(a: "Ant", b: "Bat", c: "Cat")
iex> A.OrdMap.delete(ord_map, :b)
#A<ord(%{a: "Ant", c: "Cat"})>
iex> A.OrdMap.delete(ord_map, :z)
#A<ord(%{a: "Ant", b: "Bat", c: "Cat"})>

  



  
    
      
      Link to this function
    
    drop(ord_map, keys)


      
       
       View Source
     


  


  

      Specs

      

          drop(t(k, v), [k]) :: t(k, v) when k: key(), v: value()


      


Drops the given keys from ord_map.
If keys contains keys that are not in ord_map, they're simply ignored.

  
  Examples


iex> ord_map = A.OrdMap.new(a: "Ant", b: "Bat", c: "Cat")
iex> A.OrdMap.drop(ord_map, [:b, :d])
#A<ord(%{a: "Ant", c: "Cat"})>

  



  
    
      
      Link to this function
    
    equal?(ord_map1, ord_map2)
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      Specs

      

          equal?(t(), t()) :: boolean()


      


Checks if two ordered maps are equal, meaning they have the same key-value pairs
in the same order.

  
  Examples


iex> A.OrdMap.equal?(A.OrdMap.new(a: 1, b: 2), A.OrdMap.new(a: 1, b: 2))
true
iex> A.OrdMap.equal?(A.OrdMap.new(a: 1, b: 2), A.OrdMap.new(b: 2, a: 1))
false
iex> A.OrdMap.equal?(A.OrdMap.new(a: 1, b: 2), A.OrdMap.new(a: 3, b: 2))
false

  



  
    
      
      Link to this function
    
    fetch(ord_map, key)


      
       
       View Source
     


  


  

      Specs

      

          fetch(t(k, v), k) :: {:ok, v} | :error when k: key(), v: value()


      


Fetches the value for a specific key and returns it in a ok-entry.
If the key does not exist, returns :error.

  
  Examples


iex> ord_map = A.OrdMap.new(a: "A", b: "B", c: "C")
iex> A.OrdMap.fetch(ord_map, :c)
{:ok, "C"}
iex> A.OrdMap.fetch(ord_map, :z)
:error

  



  
    
      
      Link to this function
    
    fetch!(ord_map, key)


      
       
       View Source
     


  


  

      Specs

      

          fetch!(t(k, v), k) :: v when k: key(), v: value()


      


Fetches the value for a specific key in the given ord_map,
erroring out if ord_map doesn't contain key.
If ord_map doesn't contain key, a KeyError exception is raised.

  
  Examples


iex> ord_map = A.OrdMap.new(a: "A", b: "B", c: "C")
iex> A.OrdMap.fetch!(ord_map, :c)
"C"
iex> A.OrdMap.fetch!(ord_map, :z)
** (KeyError) key :z not found in: #A<ord(%{a: "A", b: "B", c: "C"})>

  



    

  
    
      
      Link to this function
    
    first(ord_map, default \\ nil)
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      Specs

      

          first(t(k, v), default) :: {k, v} | default
when k: key(), v: value(), default: term()


      


Finds the fist {key, value} pair in ord_map.
Returns a {key, value} entry if ord_map is non-empty, or nil else.

  
  Examples


iex> A.OrdMap.new([b: "B", d: "D", a: "A", c: "C"]) |> A.OrdMap.first()
{:b, "B"}
iex> A.OrdMap.new([]) |> A.OrdMap.first()
nil
iex> A.OrdMap.new([]) |> A.OrdMap.first(:error)
:error

  



  
    
      
      Link to this function
    
    foldl(ord_map, acc, fun)


      
       
       View Source
     


  


  

Folds (reduces) the given ord_map from the left with the function fun.
Requires an accumulator acc.

  
  Examples


iex> ord_map = A.OrdMap.new([b: "Bat", c: "Cat", a: "Ant"])
iex> A.OrdMap.foldl(ord_map, "", fn _key, value, acc -> value <> acc end)
"AntCatBat"
iex> A.OrdMap.foldl(ord_map, [], fn key, value, acc -> [{key, value <> "man"} | acc] end)
[a: "Antman", c: "Catman", b: "Batman"]

  



  
    
      
      Link to this function
    
    foldr(ord_map, acc, fun)


      
       
       View Source
     


  


  

Folds (reduces) the given ord_map from the right with the function fun.
Requires an accumulator acc.
Unlike linked lists, this is as efficient as foldl/3. This can typically save a call
to Enum.reverse/1 on the result when building a list.

  
  Examples


iex> ord_map = A.OrdMap.new([b: "Bat", c: "Cat", a: "Ant"])
iex> A.OrdMap.foldr(ord_map, "", fn _key, value, acc -> value <> acc end)
"BatCatAnt"
iex> A.OrdMap.foldr(ord_map, [], fn key, value, acc -> [{key, value <> "man"} | acc] end)
[b: "Batman", c: "Catman", a: "Antman"]

  



  
    
      
      Link to this function
    
    from_struct(struct)


      
       
       View Source
     


  


  

      Specs

      

          from_struct(atom() | struct()) :: t()


      


Converts a struct to an ordered map.
It accepts the struct module or a struct itself and
simply removes the __struct__ field from the given struct
or from a new struct generated from the given module.

  
  Example


defmodule User do
  defstruct [:name, :age]
end

A.OrdMap.from_struct(User)
#A<ord(%{age: nil, name: nil})>

A.OrdMap.from_struct(%User{name: "john", age: 44})
#A<ord(%{age: 44, name: "john"})>

  



    

  
    
      
      Link to this function
    
    get(ord_map, key, default \\ nil)


      
       
       View Source
     


  


  

      Specs

      

          get(t(k, v), k, v) :: v | nil when k: key(), v: value()


      


Gets the value for a specific key in ord_map.
If key is present in ord_map then its value value is
returned. Otherwise, default is returned.
If default is not provided, nil is used.

  
  Examples


iex> ord_map = A.OrdMap.new(a: "Ant", b: "Bat", c: "Cat")
iex> A.OrdMap.get(ord_map, :a)
"Ant"
iex> A.OrdMap.get(ord_map, :z)
nil
iex> A.OrdMap.get(ord_map, :z, "Zebra")
"Zebra"

  



  
    
      
      Link to this function
    
    get_and_update(ord_map, key, fun)


      
       
       View Source
     


  


  

      Specs

      

          get_and_update(t(k, v), k, (v -> {returned, v} | :pop)) :: {returned, t(k, v)}
when k: key(), v: value(), returned: term()


      


Gets the value from key and updates it, all in one pass.
Mirrors Map.get_and_update/3, see its documentation.

  
  Examples


iex> ord_map = A.OrdMap.new(a: "Ant", b: "Bat", c: "Cat")
iex> {"bat", updated} = A.OrdMap.get_and_update(ord_map, :b, fn current_value ->
...>   {current_value && String.downcase(current_value), "Buffalo"}
...> end)
iex> updated
#A<ord(%{a: "Ant", b: "Buffalo", c: "Cat"})>
iex> {nil, updated} = A.OrdMap.get_and_update(ord_map, :z, fn current_value ->
...>   {current_value && String.downcase(current_value), "Zebra"}
...> end)
iex> updated
#A<ord(%{a: "Ant", b: "Bat", c: "Cat", z: "Zebra"})>
iex> {"Bat", updated} = A.OrdMap.get_and_update(ord_map, :b, fn _ -> :pop end)
iex> updated
#A<ord(%{a: "Ant", c: "Cat"})>
iex> {nil, updated} = A.OrdMap.get_and_update(ord_map, :z, fn _ -> :pop end)
iex> updated
#A<ord(%{a: "Ant", b: "Bat", c: "Cat"})>

  



  
    
      
      Link to this function
    
    get_and_update!(ord_map, key, fun)


      
       
       View Source
     


  


  

      Specs

      

          get_and_update!(t(k, v), k, (v -> {returned, v} | :pop)) :: {returned, t(k, v)}
when k: key(), v: value(), returned: term()


      


Gets the value from key and updates it, all in one pass.
Mirrors Map.get_and_update!/3, see its documentation.

  
  Examples


iex> ord_map = A.OrdMap.new(a: "Ant", b: "Bat", c: "Cat")
iex> {"bat", updated} = A.OrdMap.get_and_update!(ord_map, :b, fn current_value ->
...>   {current_value && String.downcase(current_value), "Buffalo"}
...> end)
iex> updated
#A<ord(%{a: "Ant", b: "Buffalo", c: "Cat"})>
iex> A.OrdMap.get_and_update!(ord_map, :z, fn current_value ->
...>   {current_value && String.downcase(current_value), "Zebra"}
...> end)
** (KeyError) key :z not found in: #A<ord(%{a: "Ant", b: "Bat", c: "Cat"})>

  



  
    
      
      Link to this function
    
    get_lazy(ord_map, key, fun)


      
       
       View Source
     


  


  

      Specs

      

          get_lazy(t(k, v), k, v) :: v | nil when k: key(), v: value()


      


Gets the value for a specific key in ord_map.
If key is present in ord_map then its value value is
returned. Otherwise, fun is evaluated and its result is returned.
This is useful if the default value is very expensive to calculate or
generally difficult to setup and teardown again.

  
  Examples


iex> ord_map = A.OrdMap.new(a: "Ant", b: "Bat", c: "Cat")
iex> expensive_fun = fn -> "Zebra" end
iex> A.OrdMap.get_lazy(ord_map, :a, expensive_fun)
"Ant"
iex> A.OrdMap.get_lazy(ord_map, :z, expensive_fun)
"Zebra"

  



  
    
      
      Link to this function
    
    has_key?(ord_map, key)


      
       
       View Source
     


  


  

      Specs

      

          has_key?(t(k, value()), k) :: boolean() when k: key()


      


Returns whether the given key exists in ord_map.

  
  Examples


iex> ord_map = A.OrdMap.new(a: "Ant", b: "Bat", c: "Cat")
iex> A.OrdMap.has_key?(ord_map, :a)
true
iex> A.OrdMap.has_key?(ord_map, :d)
false

  



  
    
      
      Link to this function
    
    keys(ord_map)


      
       
       View Source
     


  


  

      Specs

      

          keys(t(k, value())) :: [k] when k: key()


      


Returns all keys from ord_map.

  
  Examples


iex> ord_map = A.OrdMap.new(b: "Bat", c: "Cat", a: "Ant")
iex> A.OrdMap.keys(ord_map)
[:b, :c, :a]

  



    

  
    
      
      Link to this function
    
    last(ord_map, default \\ nil)


      
       
       View Source
     


  


  

      Specs

      

          last(t(k, v), default) :: {k, v} | default
when k: key(), v: value(), default: term()


      


Finds the last {key, value} pair in ord_map.
Returns a {key, value} entry if ord_map is non-empty, or nil else.
Can be accessed efficiently due to the underlying tree.

  
  Examples


iex> A.OrdMap.new([b: "B", d: "D", a: "A", c: "C"]) |> A.OrdMap.last()
{:c, "C"}
iex> A.OrdMap.new([]) |> A.OrdMap.last()
nil
iex> A.OrdMap.new([]) |> A.OrdMap.last(:error)
:error

  



  
    
      
      Link to this function
    
    merge(ord_map1, ord_map2)


      
       
       View Source
     


  


  

      Specs

      

          merge(t(k, v), t(k, v)) :: t(k, v) when k: key(), v: value()


      


Merges two ordered maps into one.
All keys in ord_map2 will be added to ord_map1, overriding any existing one
(i.e., the keys in ord_map2 "have precedence" over the ones in ord_map1).

  
  Examples


iex> A.OrdMap.merge(A.OrdMap.new(%{a: 1, b: 2}), A.OrdMap.new(%{a: 3, d: 4}))
#A<ord(%{a: 3, b: 2, d: 4})>

  



  
    
      
      Link to this function
    
    new()


      
       
       View Source
     


  


  

      Specs

      

          new() :: t()


      


Returns a new empty ordered map.

  
  Examples


iex> A.OrdMap.new()
#A<ord(%{})>

  



  
    
      
      Link to this function
    
    new(ord_map)


      
       
       View Source
     


  


  

      Specs

      

          new(Enumerable.t()) :: t(key(), value())


      


Creates an ordered map from an enumerable.
Preserves the original order of keys.
Duplicated keys are removed; the latest one prevails.

  
  Examples


iex> A.OrdMap.new(b: "Bat", a: "Ant", c: "Cat")
#A<ord(%{b: "Bat", a: "Ant", c: "Cat"})>
iex> A.OrdMap.new(b: "Bat", a: "Ant", b: "Buffalo", a: "Antelope")
#A<ord(%{b: "Buffalo", a: "Antelope"})>

  



  
    
      
      Link to this function
    
    new(enumerable, fun)


      
       
       View Source
     


  


  

      Specs

      

          new(Enumerable.t(), (term() -> {k, v})) :: t(k, v) when k: key(), v: value()


      


Creates an ordered map from an enumerable via the given transform function.
Preserves the original order of keys.
Duplicated keys are removed; the latest one prevails.

  
  Examples


iex> A.OrdMap.new([:a, :b], fn x -> {x, x} end)
#A<ord(%{a: :a, b: :b})>

  



    

  
    
      
      Link to this function
    
    pop(ord_map, key, default \\ nil)


      
       
       View Source
     


  


  

      Specs

      

          pop(t(k, v), k, v) :: {v, t(k, v)} when k: key(), v: value()


      


Returns the value for key and the updated ordered map without key.
If key is present in the ordered map with a value value,
{value, new_ord_map} is returned.
If key is not present in the ordered map, {default, ord_map} is returned.

  
  Examples


iex> ord_map = A.OrdMap.new(a: "Ant", b: "Bat", c: "Cat")
iex> {"Bat", updated} = A.OrdMap.pop(ord_map, :b)
iex> updated
#A<ord(%{a: "Ant", c: "Cat"})>
iex> {nil, updated} = A.OrdMap.pop(ord_map, :z)
iex> updated
#A<ord(%{a: "Ant", b: "Bat", c: "Cat"})>
iex> {"Z", updated} = A.OrdMap.pop(ord_map, :z, "Z")
iex> updated
#A<ord(%{a: "Ant", b: "Bat", c: "Cat"})>

  



  
    
      
      Link to this function
    
    pop!(ord_map, key)


      
       
       View Source
     


  


  

      Specs

      

          pop!(t(k, v), k) :: {v, t(k, v)} when k: key(), v: value()


      


Returns the value for key and the updated ordered map without key.
Behaves the same as pop/3 but raises if key is not present in ord_map.

  
  Examples


iex> ord_map = A.OrdMap.new(a: "Ant", b: "Bat", c: "Cat")
iex> {"Bat", updated} = A.OrdMap.pop!(ord_map, :b)
iex> updated
#A<ord(%{a: "Ant", c: "Cat"})>
iex> A.OrdMap.pop!(ord_map, :z)
** (KeyError) key :z not found in: #A<ord(%{a: "Ant", b: "Bat", c: "Cat"})>

  



  
    
      
      Link to this function
    
    pop_first(ord_map)


      
       
       View Source
     


  


  

      Specs

      

          pop_first(t(k, v)) :: {k, v, t(k, v)} | nil when k: key(), v: value()


      


Finds and pops the first {key, value} pair in ord_map.
Returns a {key, value, new_tree} entry for non-empty maps, nil for empty maps

  
  Examples


iex> ord_map = A.OrdMap.new([b: "B", d: "D", a: "A", c: "C"])
#A<ord(%{b: "B", d: "D", a: "A", c: "C"})>
iex> {:b, "B", updated} = A.OrdMap.pop_first(ord_map)
iex> updated
#A<ord(%{d: "D", a: "A", c: "C"})>
iex> A.OrdMap.new() |> A.OrdMap.pop_first()
nil

  



  
    
      
      Link to this function
    
    pop_last(ord_map)


      
       
       View Source
     


  


  

      Specs

      

          pop_last(t(k, v)) :: {k, v, t(k, v)} | nil when k: key(), v: value()


      


Finds and pops the last {key, value} pair in ord_map.
Returns a {key, value, new_tree} entry for non-empty maps, nil for empty maps

  
  Examples


iex> ord_map = A.OrdMap.new([b: "B", d: "D", a: "A", c: "C"])
#A<ord(%{b: "B", d: "D", a: "A", c: "C"})>
iex> {:c, "C", updated} = A.OrdMap.pop_last(ord_map)
iex> updated
#A<ord(%{b: "B", d: "D", a: "A"})>
iex> A.OrdMap.new() |> A.OrdMap.pop_last()
nil

  



  
    
      
      Link to this function
    
    pop_lazy(ord_map, key, fun)


      
       
       View Source
     


  


  

      Specs

      

          pop_lazy(t(k, v), k, (() -> v)) :: {v, t(k, v)} when k: key(), v: value()


      


Lazily returns and removes the value associated with key in ord_map.
If key is present in ord_map, it returns {value, new_map} where value is the value of
the key and new_map is the result of removing key from ord_map. If key
is not present in ord_map, {fun_result, ord_map} is returned, where fun_result
is the result of applying fun.
This is useful if the default value is very expensive to calculate or
generally difficult to setup and teardown again.

  
  Examples


iex> ord_map = A.OrdMap.new(b: "Bat", a: "Ant", c: "Cat")
iex> expensive_fun = fn -> "Zebra" end
iex> {"Ant", updated} = A.OrdMap.pop_lazy(ord_map, :a, expensive_fun)
iex> updated
#A<ord(%{b: "Bat", c: "Cat"})>
iex> {"Zebra", not_updated} = A.OrdMap.pop_lazy(ord_map, :z, expensive_fun)
iex> not_updated
#A<ord(%{b: "Bat", a: "Ant", c: "Cat"})>

  



  
    
      
      Link to this function
    
    put(ord_map, key, value)


      
       
       View Source
     


  


  

      Specs

      

          put(t(k, v), k, v) :: t(k, v) when k: key(), v: value()


      


Puts the given value under key in ord_map.
If the key does exist, it overwrites the existing value without
changing its current location.

  
  Examples


iex> ord_map = A.OrdMap.new(a: "Ant", b: "Bat", c: "Cat")
iex> A.OrdMap.put(ord_map, :b, "Buffalo")
#A<ord(%{a: "Ant", b: "Buffalo", c: "Cat"})>
iex> A.OrdMap.put(ord_map, :d, "Dinosaur")
#A<ord(%{a: "Ant", b: "Bat", c: "Cat", d: "Dinosaur"})>

  



  
    
      
      Link to this function
    
    put_new(ord_map, key, value)


      
       
       View Source
     


  


  

      Specs

      

          put_new(t(k, v), k, v) :: t(k, v) when k: key(), v: value()


      


Puts the given value under key unless the entry key
already exists in ord_map.

  
  Examples


iex> ord_map = A.OrdMap.new(b: "Bat", c: "Cat")
iex> A.OrdMap.put_new(ord_map, :a, "Ant")
#A<ord(%{b: "Bat", c: "Cat", a: "Ant"})>
iex> A.OrdMap.put_new(ord_map, :b, "Buffalo")
#A<ord(%{b: "Bat", c: "Cat"})>

  



  
    
      
      Link to this function
    
    put_new_lazy(ord_map, key, fun)


      
       
       View Source
     


  


  

      Specs

      

          put_new_lazy(t(k, v), k, (() -> v)) :: t(k, v) when k: key(), v: value()


      


Evaluates fun and puts the result under key
in ord_map unless key is already present.
This function is useful in case you want to compute the value to put under
key only if key is not already present, as for example, when the value is expensive to
calculate or generally difficult to setup and teardown again.

  
  Examples


iex> ord_map = A.OrdMap.new(b: "Bat", c: "Cat")
iex> expensive_fun = fn -> "Ant" end
iex> A.OrdMap.put_new_lazy(ord_map, :a, expensive_fun)
#A<ord(%{b: "Bat", c: "Cat", a: "Ant"})>
iex> A.OrdMap.put_new_lazy(ord_map, :b, expensive_fun)
#A<ord(%{b: "Bat", c: "Cat"})>

  



  
    
      
      Link to this function
    
    replace(ord_map, key, value)


      
       
       View Source
     


  


  

      Specs

      

          replace(t(k, v), k, v) :: t(k, v) when k: key(), v: value()


      


Puts a value under key only if the key already exists in ord_map.

  
  Examples


iex> ord_map = A.OrdMap.new(a: "Ant", b: "Bat", c: "Cat")
iex> A.OrdMap.replace(ord_map, :b, "Buffalo")
#A<ord(%{a: "Ant", b: "Buffalo", c: "Cat"})>
iex> A.OrdMap.replace(ord_map, :d, "Dinosaur")
#A<ord(%{a: "Ant", b: "Bat", c: "Cat"})>

  



  
    
      
      Link to this function
    
    replace!(ord_map, key, value)


      
       
       View Source
     


  


  

      Specs

      

          replace!(t(k, v), k, v) :: t(k, v) when k: key(), v: value()


      


Puts a value under key only if the key already exists in ord_map.
If key is not present in ord_map, a KeyError exception is raised.

  
  Examples


iex> ord_map = A.OrdMap.new(a: "Ant", b: "Bat", c: "Cat")
iex> A.OrdMap.replace!(ord_map, :b, "Buffalo")
#A<ord(%{a: "Ant", b: "Buffalo", c: "Cat"})>
iex> A.OrdMap.replace!(ord_map, :d, "Dinosaur")
** (KeyError) key :d not found in: #A<ord(%{a: "Ant", b: "Bat", c: "Cat"})>

  



  
    
      
      Link to this function
    
    size(ord_map)


      
       
       View Source
     


  


  

      Specs

      

          size(t()) :: non_neg_integer()


      


Returns the number of keys in ord_map.

  
  Examples


iex> ord_map = A.OrdMap.new(a: "Ant", b: "Bat", c: "Cat")
iex> A.OrdMap.size(ord_map)
3
iex> A.OrdMap.size(A.OrdMap.new())
0

  



  
    
      
      Link to this function
    
    take(ord_map, keys)


      
       
       View Source
     


  


  

Returns a new ordered map with all the key-value pairs in ord_map where the key
is in keys.
If keys contains keys that are not in ord_map, they're simply ignored.
Respects the order of the keys list.

  
  Examples


iex> ord_map = A.OrdMap.new(a: "Ant", b: "Bat", c: "Cat")
iex> A.OrdMap.take(ord_map, [:c, :e, :a])
#A<ord(%{c: "Cat", a: "Ant"})>

  



  
    
      
      Link to this function
    
    to_list(ord_map)


      
       
       View Source
     


  


  

      Specs

      

          to_list(t(k, v)) :: [{k, v}] when k: key(), v: value()


      


Returns all values from ord_map.

  
  Examples


iex> ord_map = A.OrdMap.new(b: "Bat", c: "Cat", a: "Ant")
iex> A.OrdMap.to_list(ord_map)
[b: "Bat", c: "Cat", a: "Ant"]

  



  
    
      
      Link to this function
    
    update(ord_map, key, default, fun)


      
       
       View Source
     


  


  

      Specs

      

          update(t(k, v), k, v, (k -> v)) :: t(k, v) when k: key(), v: value()


      


Puts a value under key only if the key already exists in ord_map.

  
  Examples


iex> ord_map = A.OrdMap.new(a: "Ant", b: "Bat", c: "Cat")
iex> A.OrdMap.update(ord_map, :b, "N/A", &String.upcase/1)
#A<ord(%{a: "Ant", b: "BAT", c: "Cat"})>
iex> A.OrdMap.update(ord_map, :z, "N/A", &String.upcase/1)
#A<ord(%{a: "Ant", b: "Bat", c: "Cat", z: "N/A"})>

  



  
    
      
      Link to this function
    
    update!(ord_map, key, fun)


      
       
       View Source
     


  


  

      Specs

      

          update!(t(k, v), k, v) :: t(k, v) when k: key(), v: value()


      


Puts a value under key only if the key already exists in ord_map.
If key is not present in ord_map, a KeyError exception is raised.

  
  Examples


iex> ord_map = A.OrdMap.new(a: "Ant", b: "Bat", c: "Cat")
iex> A.OrdMap.update!(ord_map, :b,  &String.upcase/1)
#A<ord(%{a: "Ant", b: "BAT", c: "Cat"})>
iex> A.OrdMap.update!(ord_map, :d, &String.upcase/1)
** (KeyError) key :d not found in: #A<ord(%{a: "Ant", b: "Bat", c: "Cat"})>

  



  
    
      
      Link to this function
    
    values(ord_map)


      
       
       View Source
     


  


  

      Specs

      

          values(t(key(), v)) :: [v] when v: value()


      


Returns all values from ord_map.

  
  Examples


iex> ord_map = A.OrdMap.new(b: "Bat", c: "Cat", a: "Ant")
iex> A.OrdMap.values(ord_map)
["Bat", "Cat", "Ant"]

  


        

      


  

    
A.Pair
    



      
Convenience helpers for working with {atom, value} tuples without breaking the pipe.

      


      
        
          
            
            Anchor for this section
          
          Summary
        


  
    
      Functions
    


  
    unwrap!(pair, atom)

  


    Unwraps an idiomatic {atom, value} tuple when the atom is what is being expected.
Convenient for not breaking the pipe.






  
    wrap(value, atom)

  


    Wraps the value as an idiomatic {atom, value} tuple.
Convenient for not breaking the pipe.






  


      


      
        
          
            
            Anchor for this section
          
Functions
        

        


  
    
      
      Link to this function
    
    unwrap!(pair, atom)


      
       
       View Source
     


  


  

Unwraps an idiomatic {atom, value} tuple when the atom is what is being expected.
Convenient for not breaking the pipe.

  
  Examples


iex> {:ok, 55} |> A.Pair.unwrap!(:ok)
55
iex> :error |> A.Pair.unwrap!(:ok)
** (ArgumentError) unwrap!/2 expected {:ok, _}, got: :error

  



  
    
      
      Link to this function
    
    wrap(value, atom)


      
       
       View Source
     


  


  

Wraps the value as an idiomatic {atom, value} tuple.
Convenient for not breaking the pipe.

  
  Examples


iex> 55 |> A.Pair.wrap(:ok)
{:ok, 55}
iex> %{a: 5} |> Map.update!(:a, & &1 + 1) |> A.Pair.wrap(:no_reply)
{:no_reply, %{a: 6}}

  


        

      


  

    
A.RBMap
    



      
A Red-Black tree implementation of a map. It keeps keys sorted in ascending order.
Erlang's :gb_trees offer similar functionalities and performance.
However A.RBMap:
	is a better Elixir citizen: pipe-friendliness, Access behaviour, Enum / Inspect / Collectable protocols
	is more convenient and safer to use: no unsafe functions like :gb_trees.from_orddict/1
	keeps the tree balanced on deletion unlike :gb_trees
	optionally implements the Jason.Encoder protocol if Jason is installed

Examples
A.RBMap offers the same API as Map :
iex> rb_map = A.RBMap.new([b: "Bat", a: "Ant", c: "Cat"])
#A.RBMap<%{a: "Ant", b: "Bat", c: "Cat"}>
iex> A.RBMap.get(rb_map, :c)
"Cat"
iex> A.RBMap.put(rb_map, :d, "Dinosaur")
#A.RBMap<%{a: "Ant", b: "Bat", c: "Cat", d: "Dinosaur"}>
iex> A.RBMap.delete(rb_map, :b)
#A.RBMap<%{a: "Ant", c: "Cat"}>
iex> Enum.to_list(rb_map)
[a: "Ant", b: "Bat", c: "Cat"]
iex> [c: "Cat", b: "Buffalo"] |> Enum.into(A.RBMap.new([a: "Ant", b: "Bat", d: "Dinosaur"]))
#A.RBMap<%{a: "Ant", b: "Buffalo", c: "Cat", d: "Dinosaur"}>
Tree-specific functions
Due to its sorted nature, A.RBMap also offers some extra methods not present in Map, like:
	first/1 and last/1 to efficiently retrieve the first (smallest) / last (largest) key-value pair
	pop_first/1 and pop_last/1 to efficiently pop the first (smallest) / last (largest) key-value pair
	foldl/3 and foldr/3 to efficiently fold (reduce) from left-to-right or right-to-left

Examples:
iex> rb_map = A.RBMap.new(%{1 => "一", 2 => "二", 3 => "三"})
iex> A.RBMap.first(rb_map)
{1, "一"}
iex> {3, "三", updated} = A.RBMap.pop_last(rb_map)
iex> updated
#A.RBMap<%{1 => "一", 2 => "二"}>
iex> A.RBMap.foldr(rb_map, [], fn _key, value, acc -> [value | acc] end)
["一", "二", "三"]
Access behaviour
A.RBMap implements the Access behaviour.
iex> rb_map = A.RBMap.new([b: "Bat", a: "Ant", c: "Cat"])
iex> rb_map[:a]
"Ant"
iex> put_in(rb_map[:b], "Buffalo")
#A.RBMap<%{a: "Ant", b: "Buffalo", c: "Cat"}>
iex> put_in(rb_map[:d], "Dinosaur")
#A.RBMap<%{a: "Ant", b: "Bat", c: "Cat", d: "Dinosaur"}>
iex> {"Cat", updated} = pop_in(rb_map[:c])
iex> updated
#A.RBMap<%{a: "Ant", b: "Bat"}>
With Jason
iex> A.RBMap.new(%{1 => "一", 2 => "二", 11 => "十一"}) |> Jason.encode!()
"{\"1\":\"一\",\"2\":\"二\",\"11\":\"十一\"}"
It also preserves the key order.
Limitations: pattern-matching and equality
Like :gb_trees, A.RBMaps face two strong limitations:
	pattern-matching on key-values like maps is NOT POSSIBLE
	comparisons based on ==/2, ===/2 or the pin operator ^ are UNRELIABLE

In Elixir, pattern-matching and equality for structs work based on their internal representation.
While this is a pragmatic design choice that simplifies the language, it means that we cannot
rededine how they work for custom data structures.
Tree-based maps that are semantically equal (same key-value pairs in the same order) might be considered
non-equal when comparing their internals, because there is not a unique way of representing one same map.
A.RBMap.equal?/2 should be used instead:
iex> rb_map1 = A.RBMap.new([a: "Ant", b: "Bat"])
#A.RBMap<%{a: "Ant", b: "Bat"}>
iex> rb_map2 = A.RBMap.new([b: "Bat", a: "Ant"])
#A.RBMap<%{a: "Ant", b: "Bat"}>
iex> rb_map1 == rb_map2
false
iex> A.RBMap.equal?(rb_map1, rb_map2)
true
iex> match?(^rb_map1, rb_map2)
false
An A.RBMap is represented internally using the %A.RBMap{} struct. This struct
can be used whenever there's a need to pattern match on something being an A.RBMap:
iex> match?(%A.RBMap{}, A.RBMap.new(a: "Ant"))
true
Note, however, than A.RBMap is an opaque type:
its struct internal fields must not be accessed directly.
Note about numbers
Unlike regular maps, A.RBMaps only uses ordering for key comparisons,
not strict comparisons. Integers and floats are indistiguinshable as keys.
iex> %{1 => "一", 2 => "二"} |> Map.fetch(2.0)
:error
iex> A.RBMap.new(%{1 => "一", 2 => "二"}) |> A.RBMap.fetch(2.0)
{:ok, "二"}
Erlang's :gb_trees module works the same.
Difference with A.OrdMap
	A.OrdMap keeps track of key insertion order
	A.RBMap keeps keys sorted in ascending order whatever the insertion order is

Memory overhead
A.RBMap takes roughly 1.4x more memory than a regular map depending on the type of data:
iex> key_values = Enum.map(1..100, fn i -> {i, <<i>>} end)
iex> map_size = Map.new(key_values) |> :erts_debug.size()
658
iex> rb_map_size = A.RBMap.new(key_values) |> :erts_debug.size()
910
iex> :gb_trees.from_orddict(key_values) |> :erts_debug.size()
803
iex> div(100 * rb_map_size, map_size)
138
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    delete(rb_map, key)


      
       
       View Source
     


  


  

      Specs

      

          delete(t(k, v), k) :: t(k, v) when k: key(), v: value()


      


Deletes the entry in rb_map for a specific key.
If the key does not exist, returns rb_map unchanged.

  
  Examples


iex> rb_map = A.RBMap.new(a: "Ant", b: "Bat", c: "Cat")
iex> A.RBMap.delete(rb_map, :b)
#A.RBMap<%{a: "Ant", c: "Cat"}>
iex> A.RBMap.delete(rb_map, :z)
#A.RBMap<%{a: "Ant", b: "Bat", c: "Cat"}>
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    drop(rb_map, keys)
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          drop(t(k, v), [k]) :: t(k, v) when k: key(), v: value()


      


Drops the given keys from rb_map.
If keys contains keys that are not in rb_map, they're simply ignored.

  
  Examples


iex> rb_map = A.RBMap.new(a: "Ant", b: "Bat", c: "Cat")
iex> A.RBMap.drop(rb_map, [:b, :d])
#A.RBMap<%{a: "Ant", c: "Cat"}>
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          equal?(t(), t()) :: boolean()


      


Checks if two maps are equal.
The comparison between keys is done using ==/2, the comparison between values with strict equality ===/2.

  
  Examples


iex> A.RBMap.equal?(A.RBMap.new(a: 1, b: 2), A.RBMap.new(b: 2, a: 1))
true
iex> A.RBMap.equal?(A.RBMap.new([{1, "一"}, {2, "二"}]), A.RBMap.new([{1, "一"}, {2, "二"}]))
true
iex> A.RBMap.equal?(A.RBMap.new(a: 1, b: 2), A.RBMap.new(a: 3, b: 2))
false
iex> A.RBMap.equal?(A.RBMap.new(a: 1, b: 2), A.RBMap.new(a: 1.0, b: 2.0))
false
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          fetch(t(k, v), k) :: {:ok, v} | :error when k: key(), v: value()


      


Fetches the value for a specific key and returns it in a ok-tuple.
If the key does not exist, returns :error.

  
  Examples


iex> rb_map = A.RBMap.new(a: "A", b: "B", c: "C")
iex> A.RBMap.fetch(rb_map, :c)
{:ok, "C"}
iex> A.RBMap.fetch(rb_map, :z)
:error
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          fetch!(t(k, v), k) :: v when k: key(), v: value()


      


Fetches the value for a specific key and returns it in a ok-tuple.
If the key does not exist, returns :error.

  
  Examples


iex> rb_map = A.RBMap.new(a: "A", b: "B", c: "C")
iex> A.RBMap.fetch!(rb_map, :c)
"C"
iex> A.RBMap.fetch!(rb_map, :z)
** (KeyError) key :z not found in: #A.RBMap<%{a: "A", b: "B", c: "C"}>
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          first(t(k, v), default) :: {k, v} | default
when k: key(), v: value(), default: term()


      


Finds the {key, value} pair corresponding to the smallest key in rb_map.
Returns nil for empty maps.
This is very efficient and can be done in O(log(n)).
It should be preferred over Enum.min/3.

  
  Examples


iex> A.RBMap.new([b: "B", d: "D", a: "A", c: "C"]) |> A.RBMap.first()
{:a, "A"}
iex> A.RBMap.new([]) |> A.RBMap.first()
nil
iex> A.RBMap.new([]) |> A.RBMap.first(:error)
:error
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Folds (reduces) the given rb_map from the left with the function fun.
Requires an accumulator acc.

  
  Examples


iex> rb_map = A.RBMap.new([b: 22, a: 11, c: 33])
iex> A.RBMap.foldl(rb_map, 0, fn _key, value, acc -> value + acc end)
66
iex> A.RBMap.foldl(rb_map, [], fn key, value, acc -> [{key, value * 2} | acc] end)
[c: 66, b: 44, a: 22]
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    foldr(rb_map, acc, fun)
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Folds (reduces) the given rb_map from the right with the function fun.
Requires an accumulator acc.
Unlike linked lists, this is as efficient as foldl/3. This can typically save a call
to Enum.reverse/1 on the result when building a list.

  
  Examples


iex> rb_map = A.RBMap.new([b: 22, a: 11, c: 33])
iex> A.RBMap.foldr(rb_map, 0, fn _key, value, acc -> value + acc end)
66
iex> A.RBMap.foldr(rb_map, [], fn key, value, acc -> [{key, value * 2} | acc] end)
[a: 22, b: 44, c: 66]
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          from_struct(atom() | struct()) :: t()


      


Converts a struct to a A.RBMap.
It accepts the struct module or a struct itself and
simply removes the __struct__ field from the given struct
or from a new struct generated from the given module.

  
  Example


defmodule User do
  defstruct [:name, :age]
end

A.RBMap.from_struct(User)
#A.RBMap<%{age: nil, name: nil}>

A.RBMap.from_struct(%User{name: "john", age: 44})
#A.RBMap<%{name: "john"}>
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      Specs

      

          get(t(k, v), k, v) :: v | nil when k: key(), v: value()


      


Gets the value for a specific key in rb_map.
If key is present in rb_map then its value value is
returned. Otherwise, default is returned.
If default is not provided, nil is used.

  
  Examples


iex> rb_map = A.RBMap.new(a: "Ant", b: "Bat", c: "Cat")
iex> A.RBMap.get(rb_map, :a)
"Ant"
iex> A.RBMap.get(rb_map, :z)
nil
iex> A.RBMap.get(rb_map, :z, "Zebra")
"Zebra"
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    get_and_update(rb_map, key, fun)
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      Specs

      

          get_and_update(t(k, v), k, (v -> {returned, v} | :pop)) :: {returned, t(k, v)}
when k: key(), v: value(), returned: term()


      


Gets the value from key and updates it, all in one pass.
Mirrors Map.get_and_update/3, see its documentation.

  
  Examples


iex> rb_map = A.RBMap.new(a: "Ant", b: "Bat", c: "Cat")
iex> {"bat", updated} = A.RBMap.get_and_update(rb_map, :b, fn current_value ->
...>   {current_value && String.downcase(current_value), "Buffalo"}
...> end)
iex> updated
#A.RBMap<%{a: "Ant", b: "Buffalo", c: "Cat"}>
iex> {nil, updated} = A.RBMap.get_and_update(rb_map, :z, fn current_value ->
...>   {current_value && String.downcase(current_value), "Zebra"}
...> end)
iex> updated
#A.RBMap<%{a: "Ant", b: "Bat", c: "Cat", z: "Zebra"}>
iex> {"Bat", updated} = A.RBMap.get_and_update(rb_map, :b, fn _ -> :pop end)
iex> updated
#A.RBMap<%{a: "Ant", c: "Cat"}>
iex> {nil, updated} = A.RBMap.get_and_update(rb_map, :z, fn _ -> :pop end)
iex> updated
#A.RBMap<%{a: "Ant", b: "Bat", c: "Cat"}>
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          get_and_update!(t(k, v), k, (v -> {returned, v} | :pop)) :: {returned, t(k, v)}
when k: key(), v: value(), returned: term()


      


Gets the value from key and updates it, all in one pass.
Mirrors Map.get_and_update!/3, see its documentation.

  
  Examples


iex> rb_map = A.RBMap.new(a: "Ant", b: "Bat", c: "Cat")
iex> {"bat", updated} = A.RBMap.get_and_update!(rb_map, :b, fn current_value ->
...>   {current_value && String.downcase(current_value), "Buffalo"}
...> end)
iex> updated
#A.RBMap<%{a: "Ant", b: "Buffalo", c: "Cat"}>
iex> A.RBMap.get_and_update!(rb_map, :z, fn current_value ->
...>   {current_value && String.downcase(current_value), "Zebra"}
...> end)
** (KeyError) key :z not found in: #A.RBMap<%{a: "Ant", b: "Bat", c: "Cat"}>
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    get_lazy(rb_map, key, fun)
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      Specs

      

          get_lazy(t(k, v), k, v) :: v | nil when k: key(), v: value()


      


Gets the value for a specific key in rb_map.
If key is present in rb_map then its value value is
returned. Otherwise, fun is evaluated and its result is returned.
This is useful if the default value is very expensive to calculate or
generally difficult to setup and teardown again.

  
  Examples


iex> rb_map = A.RBMap.new(a: "Ant", b: "Bat", c: "Cat")
iex> expensive_fun = fn -> "Zebra" end
iex> A.RBMap.get_lazy(rb_map, :a, expensive_fun)
"Ant"
iex> A.RBMap.get_lazy(rb_map, :z, expensive_fun)
"Zebra"
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    has_key?(rb_map, key)
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      Specs

      

          has_key?(t(k, value()), k) :: boolean() when k: key()


      


Returns whether the given key exists in rb_map.

  
  Examples


iex> rb_map = A.RBMap.new(a: "Ant", b: "Bat", c: "Cat")
iex> A.RBMap.has_key?(rb_map, :a)
true
iex> A.RBMap.has_key?(rb_map, :d)
false
iex> A.RBMap.has_key?(A.RBMap.new(%{1.0 => "uno"}), 1)
true
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      Specs

      

          keys(t(k, value())) :: [k] when k: key()


      


Returns all keys from rb_map.

  
  Examples


iex> rb_map = A.RBMap.new(b: "Bat", c: "Cat", a: "Ant")
iex> A.RBMap.keys(rb_map)
[:a, :b, :c]
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    last(rb_map, default \\ nil)
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      Specs

      

          last(t(k, v), default) :: {k, v} | default
when k: key(), v: value(), default: term()


      


Finds the {key, value} pair corresponding to the largest key in rb_map.
Returns nil for empty maps.
This is very efficient and can be done in O(log(n)).
It should be preferred over Enum.max/3.

  
  Examples


iex> A.RBMap.new([b: "B", d: "D", a: "A", c: "C"]) |> A.RBMap.last()
{:d, "D"}
iex> A.RBMap.new([]) |> A.RBMap.last()
nil
iex> A.RBMap.new([]) |> A.RBMap.last(:error)
:error
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    merge(rb_map1, rb_map2)
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      Specs

      

          merge(t(k, v), t(k, v)) :: t(k, v) when k: key(), v: value()


      


Merges two maps into one.
All keys in rb_map2 will be added to rb_map1, overriding any existing one
(i.e., the keys in rb_map2 "have precedence" over the ones in rb_map1).

  
  Examples


iex> A.RBMap.merge(A.RBMap.new(%{a: 1, b: 2}), A.RBMap.new(%{a: 3, d: 4}))
#A.RBMap<%{a: 3, b: 2, d: 4}>
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      Specs

      

          new() :: t()


      


Returns a new empty map.

  
  Examples


iex> A.RBMap.new()
#A.RBMap<%{}>
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    new(enumerable)


      
       
       View Source
     


  


  

      Specs

      

          new(Enumerable.t()) :: t()


      


Creates a map from an enumerable.
Keys are sorted upon insertion, and duplicated keys are removed;
the latest one prevails.

  
  Examples


iex> A.RBMap.new(b: "Bat", a: "Ant", c: "Cat")
#A.RBMap<%{a: "Ant", b: "Bat", c: "Cat"}>
iex> A.RBMap.new(b: "Bat", a: "Ant", b: "Buffalo", a: "Antelope")
#A.RBMap<%{a: "Antelope", b: "Buffalo"}>
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    new(enumerable, transform)
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      Specs

      

          new(Enumerable.t(), (term() -> {k, v})) :: t(k, v) when k: key(), v: value()


      


Creates a map from an enumerable via the given transform function.
Duplicated keys are removed; the latest one prevails.

  
  Examples


iex>  A.RBMap.new([:a, :b], fn x -> {x, x} end)
#A.RBMap<%{a: :a, b: :b}>
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    pop(rb_map, key, default \\ nil)


      
       
       View Source
     


  


  

      Specs

      

          pop(t(k, v), k, v) :: {v, t(k, v)} when k: key(), v: value()


      


Returns the value for key and the updated map without key.
If key is present in the map with a value value,
{value, new_rb_map} is returned.
If key is not present in the map, {default, rb_map} is returned.

  
  Examples


iex> rb_map = A.RBMap.new(a: "Ant", b: "Bat", c: "Cat")
iex> {"Bat", updated} = A.RBMap.pop(rb_map, :b)
iex> updated
#A.RBMap<%{a: "Ant", c: "Cat"}>
iex> {nil, updated} = A.RBMap.pop(rb_map, :z)
iex> updated
#A.RBMap<%{a: "Ant", b: "Bat", c: "Cat"}>
iex> {"Z", updated} = A.RBMap.pop(rb_map, :z, "Z")
iex> updated
#A.RBMap<%{a: "Ant", b: "Bat", c: "Cat"}>
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    pop!(rb_map, key)


      
       
       View Source
     


  


  

      Specs

      

          pop!(t(k, v), k) :: {v, t(k, v)} when k: key(), v: value()


      


Returns the value for key and the updated map without key.
Behaves the same as pop/3 but raises if key is not present in rb_map.

  
  Examples


iex> rb_map = A.RBMap.new(a: "Ant", b: "Bat", c: "Cat")
iex> {"Bat", updated} = A.RBMap.pop!(rb_map, :b)
iex> updated
#A.RBMap<%{a: "Ant", c: "Cat"}>
iex> A.RBMap.pop!(rb_map, :z)
** (KeyError) key :z not found in: #A.RBMap<%{a: "Ant", b: "Bat", c: "Cat"}>
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    pop_first(rb_map)


      
       
       View Source
     


  


  

      Specs

      

          pop_first(t(k, v)) :: {k, v, t(k, v)} | nil when k: key(), v: value()


      


Finds and pops the {key, value} pair corresponding to the smallest key in rb_map.
Returns a {key, value, new_tree} tuple for non-empty maps, nil for empty maps

  
  Examples


iex> rb_map = A.RBMap.new([b: "B", d: "D", a: "A", c: "C"])
#A.RBMap<%{a: "A", b: "B", c: "C", d: "D"}>
iex> {:a, "A", updated} = A.RBMap.pop_first(rb_map)
iex> updated
#A.RBMap<%{b: "B", c: "C", d: "D"}>
iex> A.RBMap.new() |> A.RBMap.pop_first()
nil

  



  
    
      
      Link to this function
    
    pop_last(rb_map)


      
       
       View Source
     


  


  

      Specs

      

          pop_last(t(k, v)) :: {k, v, t(k, v)} | nil when k: key(), v: value()


      


Finds and pops the {key, value} pair corresponding to the largest key in rb_map.
Returns a {key, value, new_tree} tuple for non-empty maps, nil for empty maps

  
  Examples


iex> rb_map = A.RBMap.new([b: "B", d: "D", a: "A", c: "C"])
#A.RBMap<%{a: "A", b: "B", c: "C", d: "D"}>
iex> {:d, "D", updated} = A.RBMap.pop_last(rb_map)
iex> updated
#A.RBMap<%{a: "A", b: "B", c: "C"}>
iex> A.RBMap.new() |> A.RBMap.pop_last()
nil

  



  
    
      
      Link to this function
    
    pop_lazy(rb_map, key, fun)


      
       
       View Source
     


  


  

      Specs

      

          pop_lazy(t(k, v), k, (() -> v)) :: {v, t(k, v)} when k: key(), v: value()


      


Lazily returns and removes the value associated with key in rb_map.
If key is present in rb_map, it returns {value, new_map} where value is the value of
the key and new_map is the result of removing key from rb_map. If key
is not present in rb_map, {fun_result, rB_map} is returned, where fun_result
is the result of applying fun.
This is useful if the default value is very expensive to calculate or
generally difficult to setup and teardown again.

  
  Examples


iex> rb_map = A.RBMap.new(a: "Ant", b: "Bat", c: "Cat")
iex> expensive_fun = fn -> "Zebra" end
iex> {"Ant", updated} = A.RBMap.pop_lazy(rb_map, :a, expensive_fun)
iex> updated
#A.RBMap<%{b: "Bat", c: "Cat"}>
iex> {"Zebra", not_updated} = A.RBMap.pop_lazy(rb_map, :z, expensive_fun)
iex> not_updated
#A.RBMap<%{a: "Ant", b: "Bat", c: "Cat"}>

  



  
    
      
      Link to this function
    
    put(rb_map, key, value)


      
       
       View Source
     


  


  

      Specs

      

          put(t(k, v), k, v) :: v when k: key(), v: value()


      


Puts the given value under key in rb_map.
If the key does exist, it overwrites the existing value.

  
  Examples


iex> rb_map = A.RBMap.new(a: "Ant", b: "Bat", c: "Cat")
iex> A.RBMap.put(rb_map, :b, "Buffalo")
#A.RBMap<%{a: "Ant", b: "Buffalo", c: "Cat"}>
iex> A.RBMap.put(rb_map, :d, "Dinosaur")
#A.RBMap<%{a: "Ant", b: "Bat", c: "Cat", d: "Dinosaur"}>

  



  
    
      
      Link to this function
    
    put_new(rb_map, key, value)


      
       
       View Source
     


  


  

      Specs

      

          put_new(t(k, v), k, v) :: t(k, v) when k: key(), v: value()


      


Puts the given value under key unless the entry key
already exists in rb_map.

  
  Examples


iex> rb_map = A.RBMap.new(b: "Bat", c: "Cat")
iex> A.RBMap.put_new(rb_map, :a, "Ant")
#A.RBMap<%{a: "Ant", b: "Bat", c: "Cat"}>
iex> A.RBMap.put_new(rb_map, :b, "Buffalo")
#A.RBMap<%{b: "Bat", c: "Cat"}>

  



  
    
      
      Link to this function
    
    put_new_lazy(rb_map, key, fun)


      
       
       View Source
     


  


  

      Specs

      

          put_new_lazy(t(k, v), k, (() -> v)) :: t(k, v) when k: key(), v: value()


      


Evaluates fun and puts the result under key
in rb_map unless key is already present.
This function is useful in case you want to compute the value to put under
key only if key is not already present, as for example, when the value is expensive to
calculate or generally difficult to setup and teardown again.

  
  Examples


iex> rb_map = A.RBMap.new(a: "Ant", c: "Cat")
iex> expensive_fun = fn -> "Buffalo" end
iex> A.RBMap.put_new_lazy(rb_map, :b, expensive_fun)
#A.RBMap<%{a: "Ant", b: "Buffalo", c: "Cat"}>
iex> A.RBMap.put_new_lazy(rb_map, :a, expensive_fun)
#A.RBMap<%{a: "Ant", c: "Cat"}>

  



  
    
      
      Link to this function
    
    replace(rb_map, key, value)


      
       
       View Source
     


  


  

      Specs

      

          replace(t(k, v), k, v) :: t(k, v) when k: key(), v: value()


      


Puts a value under key only if the key already exists in rb_map.

  
  Examples


iex> rb_map = A.RBMap.new(a: "Ant", b: "Bat", c: "Cat")
iex> A.RBMap.replace(rb_map, :b, "Buffalo")
#A.RBMap<%{a: "Ant", b: "Buffalo", c: "Cat"}>
iex> A.RBMap.replace(rb_map, :d, "Dinosaur")
#A.RBMap<%{a: "Ant", b: "Bat", c: "Cat"}>

  



  
    
      
      Link to this function
    
    replace!(rb_map, key, value)


      
       
       View Source
     


  


  

      Specs

      

          replace!(t(k, v), k, v) :: t(k, v) when k: key(), v: value()


      


Puts a value under key only if the key already exists in rb_map.
If key is not present in rb_map, a KeyError exception is raised.

  
  Examples


iex> rb_map = A.RBMap.new(a: "Ant", b: "Bat", c: "Cat")
iex> A.RBMap.replace!(rb_map, :b, "Buffalo")
#A.RBMap<%{a: "Ant", b: "Buffalo", c: "Cat"}>
iex> A.RBMap.replace!(rb_map, :d, "Dinosaur")
** (KeyError) key :d not found in: #A.RBMap<%{a: "Ant", b: "Bat", c: "Cat"}>

  



  
    
      
      Link to this function
    
    size(rb_map)


      
       
       View Source
     


  


  

      Specs

      

          size(t()) :: non_neg_integer()


      


Returns the number of keys in rb_map.

  
  Examples


iex> A.RBMap.size(A.RBMap.new(a: 1, b: 2, c: 3))
3
iex> A.RBMap.size(A.RBMap.new(a: 1, a: 2, a: 3))
1

  



  
    
      
      Link to this function
    
    take(rb_map, keys)


      
       
       View Source
     


  


  

Returns a new map with all the key-value pairs in rb_map where the key
is in keys.
If keys contains keys that are not in rb_map, they're simply ignored.

  
  Examples


iex> rb_map = A.RBMap.new(a: "Ant", b: "Bat", c: "Cat")
iex> A.RBMap.take(rb_map, [:c, :e, :a])
#A.RBMap<%{a: "Ant", c: "Cat"}>

  



  
    
      
      Link to this function
    
    to_list(rb_map)


      
       
       View Source
     


  


  

      Specs

      

          to_list(t(k, v)) :: [{k, v}] when k: key(), v: value()


      


Returns all values from rb_map.

  
  Examples


iex> rb_map = A.RBMap.new(b: "Bat", c: "Cat", a: "Ant")
iex> A.RBMap.to_list(rb_map)
[a: "Ant", b: "Bat", c: "Cat"]

  



  
    
      
      Link to this function
    
    update(rb_map, key, default, fun)


      
       
       View Source
     


  


  

      Specs

      

          update(t(k, v), k, v, (v -> v)) :: t(k, v) when k: key(), v: value()


      


Updates the key in rb_map with the given function.
If key is present in rb_map then the existing value is passed to fun and its result is
used as the updated value of key. If key is
not present in rb_map, default is inserted as the value of key. The default
value will not be passed through the update function.

  
  Examples


iex> rb_map = A.RBMap.new(b: "Bat", c: "Cat")
iex>A.RBMap.update(rb_map, :b, "N/A", &String.upcase/1)
#A.RBMap<%{b: "BAT", c: "Cat"}>
iex>A.RBMap.update(rb_map, :a, "N/A", &String.upcase/1)
#A.RBMap<%{a: "N/A", b: "Bat", c: "Cat"}>

  



  
    
      
      Link to this function
    
    update!(rb_map, key, fun)


      
       
       View Source
     


  


  

      Specs

      

          update!(t(k, v), k, v) :: t(k, v) when k: key(), v: value()


      


Puts a value under key only if the key already exists in rb_map.
If key is not present in rb_map, a KeyError exception is raised.

  
  Examples


iex> rb_map = A.RBMap.new(a: "Ant", b: "Bat", c: "Cat")
iex> A.RBMap.update!(rb_map, :b,  &String.upcase/1)
#A.RBMap<%{a: "Ant", b: "BAT", c: "Cat"}>
iex> A.RBMap.update!(rb_map, :d, &String.upcase/1)
** (KeyError) key :d not found in: #A.RBMap<%{a: "Ant", b: "Bat", c: "Cat"}>

  



  
    
      
      Link to this function
    
    values(rb_map)


      
       
       View Source
     


  


  

      Specs

      

          values(t(key(), v)) :: [v] when v: value()


      


Returns all values from rb_map.

  
  Examples


iex> rb_map = A.RBMap.new(b: "Bat", c: "Cat", a: "Ant")
iex> A.RBMap.values(rb_map)
["Ant", "Bat", "Cat"]

  


        

      


  

    
A.RBSet
    



      
A Red-Black tree implementation of a set. It keeps elements sorted in ascending order.
It works as a drop-in replacement for the built-in MapSet.
Unlike MapSet which does not keep keys in any particular order,
A.RBSet stores keys in ascending order.
Erlang's :gb_sets offer similar functionalities and performance.
However A.RBSet:
	is a better Elixir citizen: pipe-friendliness, Enum / Inspect / Collectable protocols
	is more convenient and safer to use: no unsafe functions like :gb_sets.from_ordset/1
	keeps the tree balanced on deletion unlike :gb_sets
	optionally implements the Jason.Encoder protocol if Jason is installed

Examples
A.RBSet offers the same API as MapSet:
iex> rb_set = A.RBSet.new([6, 6, 7, 7, 4, 1, 2, 3, 1.0, 5])
#A.RBSet<[1.0, 2, 3, 4, 5, 6, 7]>
iex> A.RBSet.member?(rb_set, 2)
true
iex> A.RBSet.member?(rb_set, 8)
false
iex> A.RBSet.put(rb_set, 4.25)
#A.RBSet<[1.0, 2, 3, 4, 4.25, 5, 6, 7]>
iex> A.RBSet.delete(rb_set, 1)
#A.RBSet<[2, 3, 4, 5, 6, 7]>
iex> A.RBSet.union(rb_set, A.RBSet.new([0, 2, 4, 6, 8]))
#A.RBSet<[0, 1.0, 2, 3, 4, 5, 6, 7, 8]>
iex> A.RBSet.intersection(rb_set, A.RBSet.new([0, 2, 4, 6, 8]))
#A.RBSet<[2, 4, 6]>
iex> A.RBSet.difference(rb_set, A.RBSet.new([0, 2, 4, 6, 8]))
#A.RBSet<[1.0, 3, 5, 7]>
iex> Enum.to_list(rb_set)
[1.0, 2, 3, 4, 5, 6, 7]
iex> [0, 1, 1.1, 2.2, 3.3] |> Enum.into(rb_set)
#A.RBSet<[0, 1, 1.1, 2, 2.2, 3, 3.3, 4, 5, 6, 7]>
Like for MapSets, elements in a set don't have to be of the same type:
iex> A.RBSet.new([1, :two, {"three"}])
#A.RBSet<[1, :two, {"three"}]>
Tree-specific functions
Due to its sorted nature, A.RBSet also offers some extra methods not present in MapSet, like:
	first/1 and last/1 to efficiently retrieve the first (smallest) / last (largest) element
	pop_first/1 and pop_last/1 to efficiently pop the first (smallest) / last (largest) element
	foldl/3 and foldr/3 to efficiently fold (reduce) from left-to-right or right-to-left

Examples:
iex> rb_set = A.RBSet.new([8, 6, 0, 4, 2, 2, 2])
iex> A.RBSet.last(rb_set)
8
iex> {0, updated} = A.RBSet.pop_first(rb_set)
iex> updated
#A.RBSet<[2, 4, 6, 8]>
iex> A.RBSet.foldr(rb_set, [], fn value, acc -> [value + 1 | acc] end)
[1, 3, 5, 7, 9]
With Jason
iex> A.RBSet.new([6, 6, 7, 7, 4, 1, 2, 3, 1.0, 5]) |> Jason.encode!()
"[1.0,2,3,4,5,6,7]"
It also preserves the element order.
Limitations: equality
Like :gb_sets, A.RBSet comparisons based on ==/2, ===/2 or the pin operator ^ are UNRELIABLE.
In Elixir, pattern-matching and equality for structs work based on their internal representation.
While this is a pragmatic design choice that simplifies the language, it means that we cannot
rededine how they work for custom data structures.
Tree-based sets that are semantically equal (same elements in the same order) might be considered
non-equal when comparing their internals, because there is not a unique way of representing one same set.
A.RBSet.equal?/2 should be used instead:
iex> rb_set1 = A.RBSet.new([1, 2])
#A.RBSet<[1, 2]>
iex> rb_set2 = A.RBSet.new([2, 1])
#A.RBSet<[1, 2]>
iex> rb_set1 == rb_set2
false
iex> A.RBSet.equal?(rb_set1, rb_set2)
true
iex> match?(^rb_set1, rb_set2)
false
Pattern-matching and opaque type
An A.RBSet is represented internally using the %A.RBSet{} struct. This struct
can be used whenever there's a need to pattern match on something being an A.RBSet:
iex> match?(%A.RBSet{}, A.RBSet.new())
true
Note, however, than A.RBSet is an opaque type:
its struct internal fields must not be accessed directly.
Use the functions in this module to perform operations on A.RBSets, or the Enum module.
Note about numbers
Unlike MapSets, A.RBSets only uses ordering for element comparisons,
not strict comparisons. Integers and floats are indistiguinshable as elements.
iex> MapSet.new([1, 2, 3]) |> MapSet.member?(2.0)
false
iex> A.RBSet.new([1, 2, 3]) |> A.RBSet.member?(2.0)
true
Erlang's :gb_sets module works the same.
Memory overhead
A.RBSet takes roughly 1.2x more memory than a MapSet depending on the type of data:
iex> elements = Enum.map(1..100, fn i -> <<i>> end)
iex> map_set_size = MapSet.new(elements) |> :erts_debug.size()
684
iex> rb_set_size = A.RBSet.new(elements) |> :erts_debug.size()
810
iex> elements |> Enum.sort() |> :gb_sets.from_ordset() |> :erts_debug.size()
703
iex> div(100 * rb_set_size, map_set_size)
118
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      Functions
    


  
    delete(rb_set, value)

  


    Deletes value from rb_set.






  
    difference(rb_set1, rb_set2)

  


    Returns a set that is rb_set1 without the members of rb_set2.






  
    disjoint?(rb_set1, rb_set2)

  


    Checks if rb_set1 and rb_set2 have no members in common.






  
    equal?(rb_set1, rb_set2)

  


    Checks if two sets are equal.






  
    first(rb_set, default \\ nil)

  


    Finds the smallest element in the set. Returns nil for empty sets.






  
    foldl(rb_set, acc, fun)

  


    Folds (reduces) the given rb_set from the left with the function fun.
Requires an accumulator acc.






  
    foldr(rb_set, acc, fun)

  


    Folds (reduces) the given rb_set from the right with the function fun.
Requires an accumulator acc.






  
    intersection(rb_set1, rb_set2)

  


    Returns a set containing only members that rb_set1 and rb_set2 have in common.






  
    last(rb_set, default \\ nil)

  


    Finds the largest element in the set. Returns nil for empty sets.






  
    member?(rb_set, value)

  


    Checks if rb_set contains value.






  
    new()

  


    Returns a new empty set.






  
    new(enumerable)

  


    Creates a set from an enumerable.






  
    new(enumerable, transform)

  


    Creates a set from an enumerable via the transformation function.






  
    pop_first(rb_set)

  


    Removes and returns the smallest element in the set.






  
    pop_last(rb_set)

  


    Removes and returns the largest element in the set.






  
    put(rb_set, value)

  


    Inserts value into rb_set if rb_set doesn't already contain it.






  
    size(rb_set)

  


    Returns the number of elements in rb_set.






  
    subset?(rb_set1, rb_set2)

  


    Checks if rb_set1's members are all contained in rb_set2.






  
    to_list(rb_set)

  


    Converts rb_set to a list.






  
    union(rb_set1, rb_set2)

  


    Returns a set containing all members of rb_set1 and rb_set2.
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      Link to this type
    
    t()


      
       
       View Source
     


  


  

      Specs

      

          t() :: t(term())


      



  



  
    
      
      Link to this opaque
    
    t(value)


      
       
       View Source
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    value()
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          value() :: term()
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      Link to this function
    
    delete(rb_set, value)


      
       
       View Source
     


  


  

      Specs

      

          delete(t(val1), val2) :: t(val1) when val1: value(), val2: value()


      


Deletes value from rb_set.
Returns a new set which is a copy of rb_set but without value.

  
  Examples


iex> rb_set = A.RBSet.new([1, 2, 3])
iex> A.RBSet.delete(rb_set, 4)
#A.RBSet<[1, 2, 3]>
iex> A.RBSet.delete(rb_set, 2)
#A.RBSet<[1, 3]>

  



  
    
      
      Link to this function
    
    difference(rb_set1, rb_set2)


      
       
       View Source
     


  


  

      Specs

      

          difference(t(val), t(val)) :: t(val) when val: value()


      


Returns a set that is rb_set1 without the members of rb_set2.

  
  Examples


iex> A.RBSet.difference(A.RBSet.new([1, 2]), A.RBSet.new([2, 3, 4]))
#A.RBSet<[1]>

  



  
    
      
      Link to this function
    
    disjoint?(rb_set1, rb_set2)


      
       
       View Source
     


  


  

      Specs

      

          disjoint?(t(), t()) :: boolean()


      


Checks if rb_set1 and rb_set2 have no members in common.

  
  Examples


iex> A.RBSet.disjoint?(A.RBSet.new([1, 2]), A.RBSet.new([3, 4]))
true
iex> A.RBSet.disjoint?(A.RBSet.new([1, 2]), A.RBSet.new([2, 3]))
false

  



  
    
      
      Link to this function
    
    equal?(rb_set1, rb_set2)


      
       
       View Source
     


  


  

      Specs

      

          equal?(t(), t()) :: boolean()


      


Checks if two sets are equal.
The comparison between elements is done using ==/2, not strict equality ===/2.

  
  Examples


iex> A.RBSet.equal?(A.RBSet.new([1, 2]), A.RBSet.new([2, 1, 1]))
true
iex> A.RBSet.equal?(A.RBSet.new([1.0, 2.0]), A.RBSet.new([2, 1, 1]))
true
iex> A.RBSet.equal?(A.RBSet.new([1, 2]), A.RBSet.new([3, 4]))
false

  



    

  
    
      
      Link to this function
    
    first(rb_set, default \\ nil)


      
       
       View Source
     


  


  

      Specs

      

          first(t(val), val | nil) :: val | nil when val: value()


      


Finds the smallest element in the set. Returns nil for empty sets.
This is very efficient and can be done in O(log(n)).
It should be preferred over Enum.min/3.

  
  Examples


iex> A.RBSet.new([4, 2, 3]) |> A.RBSet.first()
2
iex> A.RBSet.new() |> A.RBSet.first()
nil
iex> A.RBSet.new() |> A.RBSet.first(0)
0

  



  
    
      
      Link to this function
    
    foldl(rb_set, acc, fun)


      
       
       View Source
     


  


  

Folds (reduces) the given rb_set from the left with the function fun.
Requires an accumulator acc.

  
  Examples


iex> A.RBSet.new([22, 11, 33]) |> A.RBSet.foldl(0, &+/2)
66
iex> A.RBSet.new([22, 11, 33]) |> A.RBSet.foldl([], &([2 * &1 | &2]))
[66, 44, 22]

  



  
    
      
      Link to this function
    
    foldr(rb_set, acc, fun)


      
       
       View Source
     


  


  

Folds (reduces) the given rb_set from the right with the function fun.
Requires an accumulator acc.
Unlike linked lists, this is as efficient as foldl/3. This can typically save a call
to Enum.reverse/1 on the result when building a list.

  
  Examples


iex> A.RBSet.new([22, 11, 33]) |> A.RBSet.foldr(0, &+/2)
66
iex> A.RBSet.new([22, 11, 33]) |> A.RBSet.foldr([], &([2 * &1 | &2]))
[22, 44, 66]

  



  
    
      
      Link to this function
    
    intersection(rb_set1, rb_set2)


      
       
       View Source
     


  


  

      Specs

      

          intersection(t(val), t(val)) :: t(val) when val: value()


      


Returns a set containing only members that rb_set1 and rb_set2 have in common.

  
  Examples


iex> A.RBSet.intersection(A.RBSet.new([2, 1]), A.RBSet.new([3, 2, 4]))
#A.RBSet<[2]>

iex> A.RBSet.intersection(A.RBSet.new([2, 1]), A.RBSet.new([3, 4]))
#A.RBSet<[]>

  



    

  
    
      
      Link to this function
    
    last(rb_set, default \\ nil)


      
       
       View Source
     


  


  

      Specs

      

          last(t(val), val | nil) :: val | nil when val: value()


      


Finds the largest element in the set. Returns nil for empty sets.
This is very efficient and can be done in O(log(n)).
It should be preferred over Enum.max/3.

  
  Examples


iex> A.RBSet.new([4, 2, 3]) |> A.RBSet.last()
4
iex> A.RBSet.new() |> A.RBSet.last()
nil
iex> A.RBSet.new() |> A.RBSet.last(0)
0

  



  
    
      
      Link to this function
    
    member?(rb_set, value)


      
       
       View Source
     


  


  

      Specs

      

          member?(t(), value()) :: boolean()


      


Checks if rb_set contains value.

  
  Examples


iex> A.RBSet.member?(A.RBSet.new([1, 2, 3]), 2)
true
iex> A.RBSet.member?(A.RBSet.new([1, 2, 3]), 4)
false

  



  
    
      
      Link to this function
    
    new()


      
       
       View Source
     


  


  

      Specs

      

          new() :: t()


      


Returns a new empty set.

  
  Examples


iex> A.RBSet.new()
#A.RBSet<[]>

  



  
    
      
      Link to this function
    
    new(enumerable)


      
       
       View Source
     


  


  

      Specs

      

          new(Enum.t()) :: t()


      


Creates a set from an enumerable.

  
  Examples


iex> A.RBSet.new([:b, :a, 3])
#A.RBSet<[3, :a, :b]>
iex> A.RBSet.new([3, 3, 3, 2, 2, 1])
#A.RBSet<[1, 2, 3]>

  



  
    
      
      Link to this function
    
    new(enumerable, transform)


      
       
       View Source
     


  


  

      Specs

      

          new(Enum.t(), (term() -> val)) :: t(val) when val: value()


      


Creates a set from an enumerable via the transformation function.

  
  Examples


iex> A.RBSet.new([1, 2, 1], fn x -> 2 * x end)
#A.RBSet<[2, 4]>

  



  
    
      
      Link to this function
    
    pop_first(rb_set)


      
       
       View Source
     


  


  

      Specs

      

          pop_first(t(val)) :: {val, t(val)} | nil when val: value()


      


Removes and returns the smallest element in the set.
Returns a {value, new_rb_set} tuple when non-empty, or nil for empty sets.

  
  Examples


iex> rb_set = A.RBSet.new([4, 2, 5, 3])
iex> {2, updated} = A.RBSet.pop_first(rb_set)
iex> updated
#A.RBSet<[3, 4, 5]>
iex> A.RBSet.new() |> A.RBSet.pop_first()
nil

  



  
    
      
      Link to this function
    
    pop_last(rb_set)


      
       
       View Source
     


  


  

      Specs

      

          pop_last(t(val)) :: {val, t(val)} | nil when val: value()


      


Removes and returns the largest element in the set.
Returns a {value, new_rb_set} tuple when non-empty, or nil for empty sets.

  
  Examples


iex> rb_set = A.RBSet.new([4, 2, 5, 3])
iex> {5, updated} = A.RBSet.pop_last(rb_set)
iex> updated
#A.RBSet<[2, 3, 4]>
iex> A.RBSet.new() |> A.RBSet.pop_last()
nil

  



  
    
      
      Link to this function
    
    put(rb_set, value)


      
       
       View Source
     


  


  

      Specs

      

          put(t(val), new_val) :: t(val | new_val) when val: value(), new_val: value()


      


Inserts value into rb_set if rb_set doesn't already contain it.

  
  Examples


iex> A.RBSet.put(A.RBSet.new([1, 2, 3]), 3)
#A.RBSet<[1, 2, 3]>
iex> A.RBSet.put(A.RBSet.new([1, 2, 3]), 4)
#A.RBSet<[1, 2, 3, 4]>

  



  
    
      
      Link to this function
    
    size(rb_set)


      
       
       View Source
     


  


  

      Specs

      

          size(t()) :: non_neg_integer()


      


Returns the number of elements in rb_set.

  
  Examples


iex> A.RBSet.size(A.RBSet.new([1, 2, 3]))
3
iex> A.RBSet.size(A.RBSet.new([1, 1, 1.0]))
1

  



  
    
      
      Link to this function
    
    subset?(rb_set1, rb_set2)


      
       
       View Source
     


  


  

      Specs

      

          subset?(t(), t()) :: boolean()


      


Checks if rb_set1's members are all contained in rb_set2.
This function checks if rb_set1 is a subset of rb_set2.

  
  Examples


iex> A.RBSet.subset?(A.RBSet.new([1, 2]), A.RBSet.new([1, 2, 3]))
true
iex> A.RBSet.subset?(A.RBSet.new([1, 2, 3]), A.RBSet.new([1, 2]))
false

  



  
    
      
      Link to this function
    
    to_list(rb_set)


      
       
       View Source
     


  


  

      Specs

      

          to_list(t(val)) :: [val] when val: value()


      


Converts rb_set to a list.

  
  Examples


iex> A.RBSet.to_list(A.RBSet.new([1, 2, 3]))
[1, 2, 3]

  



  
    
      
      Link to this function
    
    union(rb_set1, rb_set2)


      
       
       View Source
     


  


  

      Specs

      

          union(t(val1), t(val2)) :: t(val1 | val2) when val1: value(), val2: value()


      


Returns a set containing all members of rb_set1 and rb_set2.

  
  Examples


iex> A.RBSet.union(A.RBSet.new([2, 1]), A.RBSet.new([4, 2, 3]))
#A.RBSet<[1, 2, 3, 4]>

  


        

      


  

    
A.String
    



      
Some extra helper functions for working with strings,
that are not in the core String module.

      


      
        
          
            
            Anchor for this section
          
          Summary
        


  
    
      Types
    


  
    mode()

  





  


  
    
      Functions
    


  
    slugify(string, mode \\ :default)

  


    Transforms the text as a slug. Removes whitespace, special characters and
converts the rest to lowercase.






  


      


      
        
          
            
            Anchor for this section
          
Types
        

        


  
    
      
      Link to this type
    
    mode()


      
       
       View Source
     


  


  

      Specs

      

          mode() :: :default | :ascii | :greek
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Functions
        

        


    

  
    
      
      Link to this function
    
    slugify(string, mode \\ :default)


      
       
       View Source
     


  


  

      Specs

      

          slugify(String.t(), mode()) :: String.t()


      


Transforms the text as a slug. Removes whitespace, special characters and
converts the rest to lowercase.
This is typically useful to generate URLs based on content, e.g. the title of an article.
Like String.downcase/2, slugify/2 also can handle the following modes:
:default (keeps unicode), :ascii or :greek.

  
  Examples


iex> A.String.slugify("> \"It Was Me, Dio!!!\"\n")
"it-was-me-dio"
iex> A.String.slugify("Joseph Joestar a.k.a ジョジョ")
"joseph-joestar-aka-ジョジョ"
iex> A.String.slugify(<<220>>)
** (ArgumentError) Invalid string <<220>>
:ascii converts to ascii when possible or strips characters:
iex> A.String.slugify("OLÁ!\n", :ascii)
"ola"
iex> A.String.slugify("DIOの世界 -さらば友よ- ", :ascii)
"dio"
:greek handles the context sensitive sigma in Greek:
iex> A.String.slugify("\tΣΣ?")
"σσ"
iex> A.String.slugify("\tΣΣ?", :greek)
"σς"

  


        

      


  

    
A.Vector
    



      
A Clojure-like persistent vector with efficient appends and random access.
Persistent vectors
are an efficient alternative to lists.
Many operations for A.Vector run in effective constant time (length, random access, appends...),
unlike linked lists for which most operations run in linear time.
Functions that need to go through the whole collection like map/2 or foldl/3 are as often fast as
their list equivalents, or sometimes even slightly faster.
Vectors also use less memory than lists for "big" collections (see the Memory usage section).
Make sure to read the Efficiency guide section to get the best performance
out of vectors.
Erlang's :array module offer similar functionalities.
However A.Vector:
	is a better Elixir citizen: pipe-friendliness, Access behaviour, Enum / Inspect / Collectable protocols
	should have higher performance in most use cases, especially "loops" like map/2 / to_list/1 / foldl/3
	mirrors the Enum module API, with highly optimized versions for vectors (join/1, sum/1, random/1...)
	supports negative indexing (e.g. -1 corresponds to the last element)
	optionally implements the Jason.Encoder protocol if Jason is installed

Note: most of the design is inspired by
this series of blog posts,
but a branching factor of 16 = 2 ^ 4 has been picked instead of 32 = 2 ^ 5.
This choice was made following performance benchmarking that showed better overall performance
for this particular implementation.
Examples
iex> vector = A.Vector.new(1..10)
#A<vec([1, 2, 3, 4, 5, 6, 7, 8, 9, 10])>
iex> A.Vector.append(vector, :foo)
#A<vec([1, 2, 3, 4, 5, 6, 7, 8, 9, 10, :foo])>
iex> vector[3]
4
iex> A.Vector.replace_at(vector, -1, :bar)
#A<vec([1, 2, 3, 4, 5, 6, 7, 8, 9, :bar])>
iex> 3 in vector
true
Access behaviour
A.Vector implements the Access behaviour.
iex> vector = A.Vector.new(1..10)
iex> vector[3]
4
iex> put_in(vector[5], :foo)
#A<vec([1, 2, 3, 4, 5, :foo, 7, 8, 9, 10])>
iex> {9, updated} = pop_in(vector[8]); updated
#A<vec([1, 2, 3, 4, 5, 6, 7, 8, 10])>
Convenience vec/1 and vec_size/1 macros
The A.Vector module can be used without any macro.
The A.vec/1 macro does however provide some syntactic sugar to make
it more convenient to work with vectors of known size, namely:
	pattern match on elements for vectors of known size
	construct new vectors of known size faster, by generating the AST at compile time

Examples:
iex> import A
iex> vec([1, 2, 3])
#A<vec([1, 2, 3])>
iex> vec([1, 2, var, _, _, _]) = A.Vector.new(1..6); var
3
The A.vec_size/1 macro can be used in guards:
iex> import A
iex> match?(v when vec_size(v) > 99, A.Vector.new(1..100))
true
Convenience +++/2 operator
The A.+++/2 operator can make appending to a vector more compact by aliasing A.Vector.concat/2:
iex> import A
iex> vec([1, 2, 3]) +++ vec([4, 5])
#A<vec([1, 2, 3, 4, 5])>
Pattern-matching and opaque type
An A.Vector is represented internally using the %A.Vector{} struct. This struct
can be used whenever there's a need to pattern match on something being an A.Vector:
iex> match?(%A.Vector{}, A.Vector.new())
true
Note, however, than A.Vector is an opaque type:
its struct internal fields must not be accessed directly.
As discussed in the previous section, vec/1 makes it
possible to pattern match on size and elements as well as checking the type.
Memory usage
Vectors have a small overhead over lists for smaller collections, but are using
far less memory for bigger collections:
iex> memory_for = fn n -> [Enum.to_list(1..n), A.Vector.new(1..n)] |> Enum.map(&:erts_debug.size/1) end
iex> memory_for.(1)
[2, 28]
iex> memory_for.(10)
[20, 28]
iex> memory_for.(100)
[200, 150]
iex> memory_for.(10_000)
[20000, 11370]
If you need to work with vectors containing mostly the same value, A.Vector.duplicate/2
is highly efficient both in time and memory (logarithmic).
It minimizes the number of actual copies and reuses the same nested structures under the hood:
iex> A.Vector.duplicate(0, 10_000) |> :erts_debug.size()
116
iex> A.Vector.duplicate(0, 10_000) |> :erts_debug.flat_size()  # when shared over processes / ETS
11370
Even a 1B x 1B matrix of the same element costs virtually nothing!
big_n = 1_000_000_000
0 |> A.Vector.duplicate(big_n) |> A.Vector.duplicate(big_n) |> :erts_debug.size()
538
Efficiency guide
If you are using vectors and not lists, chances are that you care about
performance. Here are a couple notes about how to use vectors in an optimal
way. Most functions from this module are highly efficient, those that are not
will indicate it in their documentation.
But remember the golden rule: in case of doubt, always benchmark.
Avoid prepending
Appending is very efficient, but prepending is highly inefficient since the
whole array needs to be reconstructed.
DON'T
A.Vector.prepend(vector, :foo)
DO
[:foo | list]  # use lists
A.Vector.append(vector, :foo)
Avoid deletions
This implementation of persistent vectors has many advantages, but it does
not support efficient deletion, with the exception of the last element that
can be popped very efficiently (A.Vector.pop_last/1, A.Vector.delete_last/1).
Deleting close to the end of the vector is still fairly fast, but deleting near
the beginning needs to reconstruct most of the vector.
Deletion functionality is provided through functions like A.Vector.pop_at/3
and A.Vector.delete_at/2 for the sake of completion, but please note that they
are inefficient and their usage is discouraged.
If you need to be able to pop arbitrary indexes, chances are you should consider
an alternative data structure.
Another possibility could be to use sparse arrays, defining nil as a deleted value
(but then the indexing and size won't reflect this).
DON'T
A.Vector.pop_at(vector, 3)
A.Vector.delete_at(vector, 3)
pop_in(vector[3])
DO
A.Vector.pop_last(vector)
A.Vector.delete_last(vector)
A.Vector.delete_at(vector, -3)  # close to the end
A.Vector.replace_at(vector, 3, nil)
Successive appends
If you just need to append all elements of an enumerable, it is more efficient to use
A.Vector.concat/2 or its alias A.+++/2 than successive calls to A.Vector.append/2:
DON'T
Enum.reduce(enumerable, vector, fn val, acc -> A.Vector.append(acc, val) end)
Enum.into(enumerable, vector)
DO
A.Vector.concat(vector, enumerable)
vector +++ enumerable
Prefer A.Vector to Enum for vectors
Many functions provided in this module are very efficient and should be
used over Enum functions whenever possible, even if A.Vector implements
the Enumerable and Collectable protocols for convienience:
DON'T
Enum.sum(vector)
Enum.to_list(vector)
Enum.reduce(vector, [], fun)
Enum.into(enumerable, %A.Vector.new())
Enum.into(enumerable, vector)
DO
A.Vector.sum(vector)
A.Vector.to_list(vector)
A.Vector.foldl(vector, [], fun)
A.Vector.new(enumerable)
A.Vector.concat(vector, enumerable)
for comprehensions are actually using Enumerable as well, so
the same advice holds:
DON'T
for value <- vector do
  do_stuff()
end
DO
for value <- A.Vector.to_list(vector) do
  do_stuff()
end
Exceptions: Enum optimized functions
Enum.member?/2 is implemented in an efficient way, so in/2 is optimal:
DO
33 in vector
Enum.slice/2 and Enum.slice/3 are optimized and their use is encouraged,
other "slicing" functions like Enum.take/2 or Enum.drop/2 however are inefficient:
DON'T
Enum.take(vector, 10)
Enum.drop(vector, 25)
DO
Enum.slice(vector, 0, 10)
Enum.slice(vector, 0..10)
Enum.slice(vector, 25..-1)
Slicing optimization
Slicing any subset on the left on the vector using methods from A.Vector is
extremely efficient as the vector internals can be reused:
DO
A.Vector.take(vector, 10)  # take a positive amount
A.Vector.drop(vector, -20)  # drop a negative amount
A.Vector.slice(vector, 0, 10)  # slicing from 0
A.Vector.slice(vector, 0..-5)  # slicing from 0
A.Vector and Enum APIs
Not all Enum functions have been mirrored in A.Vector, but
you can try either to:
	use A.Vector.foldl/3 or A.Vector.foldr/3 to implement it
(the latter is better to build lists)
	call A.Vector.to_list/1 before using Enum

Also, it is worth noting that several A.Vector functions return vectors,
not lists like their Enum counterpart:
iex> vector = A.Vector.new(1..10)
iex> A.Vector.map(vector, & (&1 * 7))
#A<vec([7, 14, 21, 28, 35, 42, 49, 56, 63, 70])>
iex> A.Vector.reverse(vector)
#A<vec([10, 9, 8, 7, 6, 5, 4, 3, 2, 1])>
Additional notes
	If you need to work with vectors containing mostly the same value,
use A.Vector.duplicate/2 (more details in the Memory usage section).

	If you work with functions returning vectors of known size, you can use
the A.vec/1 macro to defer the generation of the AST for the internal
structure to compile time instead of runtime.
A.Vector.new([a, 1, 2, 3, 4])  # structure created at runtime
vec([a, 1, 2, 3, 4])  # structure AST defined at compile time
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    t()

  





  
    t(value)

  





  
    value()

  





  


  
    
      Functions
    


  
    all?(vector)

  


    Returns true if all elements in enumerable are truthy.






  
    all?(vector, fun)

  


    Returns true if fun.(element) is truthy for all elements in enumerable.






  
    any?(vector)

  


    Returns true if at least one element in enumerable is truthy.






  
    any?(vector, fun)

  


    Returns true if fun.(element) is truthy for at least one element in enumerable.






  
    append(vector, value)

  


    Appends a value at the end of a vector.






  
    append_many(vector, enumerable)

      deprecated

  


    See A.Vector.concat/2.






  
    at(vector, index)

  


    Finds the element at the given index (zero-based).






  
    at(vector, index, default)

  





  
    at!(vector, index)

  


    Finds the element at the given index (zero-based).






  
    concat(vector, enumerable)

  


    Appends all values from an enumerable at the end of a vector.






  
    delete_at(vector, index)

  


    (Inefficient) Returns a copy of vector without the value at the specified index.






  
    delete_at!(vector, index)

  


    (Inefficient) Returns a copy of vector without the value at the specified index.






  
    delete_last(vector)

  


    Removes the last value from the vector and returns the updated vector.






  
    delete_last!(vector)

  


    Removes the last value from the vector and returns the updated vector.






  
    drop(vector, amount)

  


    Drops the amount of elements from the vector.






  
    duplicate(value, n)

  


    Duplicates the given element n times in a vector.






  
    each(vector, fun)

  


    Invokes the given fun for each element in the vector.






  
    fetch(vector, index)

  


    Finds the element at the given index (zero-based), and returns it in a ok-entry.
If the index does not exist, returns :error.






  
    filter(vector, fun)

  


    Filters the vector, i.e. return a new vector containing only elements
for which fun returns a truthy (neither false nor nil) value.






  
    find(vector, default \\ nil, fun)

  


    Returns the first element of vector for which fun returns a truthy value (neither nil nor false).






  
    find_value(vector, default \\ nil, fun)

  


    Similar to find/3, but returns the value of the function invocation instead of the element itself.






  
    first(vector, default \\ nil)

  


    Returns the first element in the vector or default if vector is empty.






  
    foldl(vector, acc, fun)

  


    Folds (reduces) the given vector from the left with the function fun.
Requires an accumulator acc.






  
    foldr(vector, acc, fun)

  


    Folds (reduces) the given vector from the right with the function fun.
Requires an accumulator acc.






  
    get_and_update(vector, index, fun)

  


    Gets the value from key and updates it, all in one pass.






  
    intersperse(vector, separator)

  


    Intersperses separator between each element of the vector.






  
    join(vector, joiner \\ "")

  


    Joins the given vector into a string using joiner as a separator.






  
    last(vector, default \\ nil)

  


    Returns the last element in the vector or default if vector is empty.






  
    map(vector, fun)

  


    Returns a new vector where each element is the result of invoking fun
on each corresponding element of vector.






  
    map_intersperse(vector, separator, mapper)

  


    Maps and intersperses the vector in one pass.






  
    map_join(vector, joiner \\ "", mapper)

  


    Maps and joins the given vector into a string using joiner as a separator.






  
    max(vector)

  


    Returns the maximal element in the vector according to Erlang's term ordering.






  
    min(vector)

  


    Returns the minimal element in the vector according to Erlang's term ordering.






  
    new()

  


    Returns a new empty vector.






  
    new(vector)

  


    Creates a vector from an enumerable.






  
    new(enumerable, fun)

  


    Creates a vector from an enumerable via the given transform function.






  
    pop_at(vector, index, default \\ nil)

  


    (Inefficient) Returns and removes the value at the specified index in the vector.






  
    pop_at!(vector, index)

  


    (Inefficient) Returns and removes the value at the specified index in the vector.






  
    pop_last(vector, default \\ nil)

  


    Removes the last value from the vector and returns both the value and the updated vector.






  
    pop_last!(vector)

  


    Removes the last value from the vector and returns both the value and the updated vector.






  
    prepend(vector, value)

  


    (Inefficient) Prepends value at the beginning of the vector.






  
    product(vector)

  


    Returns the product of all elements in the vector.






  
    random(vector)

  


    Returns a random element of a vector.






  
    reject(vector, fun)

  


    Filters the vector, i.e. return a new vector containing only elements
for which fun returns a falsy (either false or nil) value.






  
    repeatedly(generator_fun, n)

  


    Populates a vector of size n by calling generator_fun repeatedly.






  
    replace_at(vector, index, value)

  


    Returns a copy of vector with a replaced value at the specified index.






  
    replace_at!(vector, index, value)

  


    Returns a copy of vector with a replaced value at the specified index.






  
    reverse(vector)

  


    Returns the vector in reverse order.






  
    shuffle(vector)

  


    Returns a new vector with the elements of vector shuffled.






  
    size(vector)

  


    Returns the number of elements in vector.






  
    slice(vector, index_range)

  


    Returns a subset of the given vector by index_range.






  
    slice(vector, start_index, amount)

  


    Returns a subset of the given vector, from start_index (zero-based)
with amount number of elements if available.






  
    sort(vector)

  


    Sorts the vector in the same way as Enum.sort/1.






  
    sort(vector, fun)

  


    Sorts the vector in the same way as Enum.sort/2.






  
    sort_by(vector, mapper, sorter \\ &<=/2)

  


    Sorts the vector in the same way as Enum.sort_by/3.






  
    sum(vector)

  


    Returns the sum of all elements in the vector.






  
    take(vector, amount)

  


    Takes an amount of elements from the beginning or the end of the vector.






  
    take_random(vector, amount)

  


    Takes amount random elements from vector.






  
    to_list(vector)

  


    Converts the vector to a list.






  
    uniq(vector)

  


    Returns a copy of the vector without any duplicated element.






  
    uniq_by(vector, fun)

  


    Returns a copy of the vector without elements for which the function fun returned duplicate elements.






  
    update_at(vector, index, fun)

  


    Returns a copy of vector with an updated value at the specified index.






  
    update_at!(vector, index, fun)

  


    Returns a copy of vector with an updated value at the specified index.






  
    with_index(vector, offset \\ 0)

  


    Returns the vector with each element wrapped in a tuple alongside its index.
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          index() :: integer()


      



  



  
    
      
      Link to this type
    
    t()


      
       
       View Source
     


  


  

      Specs

      

          t() :: t(value())


      



  



  
    
      
      Link to this opaque
    
    t(value)


      
       
       View Source
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          t(value)


      



  



  
    
      
      Link to this type
    
    value()


      
       
       View Source
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          value() :: term()
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      Link to this function
    
    all?(vector)


      
       
       View Source
     


  


  

      Specs

      

          all?(t(val)) :: boolean() when val: value()


      


Returns true if all elements in enumerable are truthy.
Runs in linear time, but stops evaluating when finds the first falsy value.
Iterates over the enumerable, and when it finds a falsy value (false or nil),
false is returned. In all other cases true is returned.

  
  Examples


iex> A.Vector.new([true, true, false]) |> A.Vector.all?()
false
iex> A.Vector.new([true, [], %{}, 5]) |> A.Vector.all?()
true
iex> A.Vector.new() |> A.Vector.all?()
true

  



  
    
      
      Link to this function
    
    all?(vector, fun)


      
       
       View Source
     


  


  

      Specs

      

          all?(t(val), (val -> as_boolean(term()))) :: boolean() when val: value()


      


Returns true if fun.(element) is truthy for all elements in enumerable.
Runs in linear time, but stops evaluating when finds the first falsy value.
Iterates over the enumerable and invokes fun on each element. When an invocation
of fun returns a falsy value (false or nil) iteration stops immediately and
false is returned. In all other cases true is returned.

  
  Examples


iex> vector = A.Vector.new(1..10)
iex> A.Vector.all?(vector, fn i -> rem(i, 13) != 0 end)
true
iex> A.Vector.all?(vector, fn i -> rem(i, 7) != 0 end)
false
iex> A.Vector.new() |> A.Vector.all?(fn i -> rem(i, 7) != 0 end)
true

  



  
    
      
      Link to this function
    
    any?(vector)


      
       
       View Source
     


  


  

      Specs

      

          any?(t(val)) :: boolean() when val: value()


      


Returns true if at least one element in enumerable is truthy.
Runs in linear time, but stops evaluating when finds the first truthy value.
Iterates over the enumerable, and when it finds a truthy value
(neither false nor nil), true is returned.
In all other cases false is returned.

  
  Examples


iex> A.Vector.new([false, false, true]) |> A.Vector.any?()
true
iex> A.Vector.new([false, nil]) |> A.Vector.any?()
false
iex> A.Vector.new() |> A.Vector.any?()
false

  



  
    
      
      Link to this function
    
    any?(vector, fun)


      
       
       View Source
     


  


  

      Specs

      

          any?(t(val), (val -> as_boolean(term()))) :: boolean() when val: value()


      


Returns true if fun.(element) is truthy for at least one element in enumerable.
Runs in linear time, but stops evaluating when finds the first truthy value.
Iterates over the enumerable and invokes fun on each element. When an invocation
of fun returns a truthy value (neither false nor nil) iteration stops immediately
and true is returned. In all other cases false is returned.

  
  Examples


iex> vector = A.Vector.new(1..10)
iex> A.Vector.any?(vector, fn i -> rem(i, 7) == 0 end)
true
iex> A.Vector.any?(vector, fn i -> rem(i, 13) == 0 end)
false
iex> A.Vector.new() |> A.Vector.any?(fn i -> rem(i, 7) == 0 end)
false

  



  
    
      
      Link to this function
    
    append(vector, value)


      
       
       View Source
     


  


  

      Specs

      

          append(t(val), val) :: t(val) when val: value()


      


Appends a value at the end of a vector.
Runs in effective constant time.

  
  Examples


iex> A.Vector.new() |> A.Vector.append(:foo)
#A<vec([:foo])>
iex> A.Vector.new(1..5) |> A.Vector.append(:foo)
#A<vec([1, 2, 3, 4, 5, :foo])>

  



  
    
      
      Link to this function
    
    append_many(vector, enumerable)


      
       
       View Source
     


  


    
      This function is deprecated. Use A.Vector.concat/2 instead.
    


  

See A.Vector.concat/2.

  



  
    
      
      Link to this function
    
    at(vector, index)


      
       
       View Source
     


  


  

      Specs

      

          at(t(val), index()) :: val | nil when val: value()


      


Finds the element at the given index (zero-based).
Returns default if index is out of bounds.
Supports negative indexing from the end of the vector.
Runs in effective constant time.

  
  Examples


iex> A.Vector.new(1..1_000) |> A.Vector.at(555)
556
iex> A.Vector.new(1..1_000) |> A.Vector.at(1_000)
nil

  



  
    
      
      Link to this function
    
    at(vector, index, default)


      
       
       View Source
     


  


  

      Specs

      

          at(t(val), index(), default) :: val | default when val: value(), default: term()


      



  



  
    
      
      Link to this function
    
    at!(vector, index)


      
       
       View Source
     


  


  

      Specs

      

          at!(t(val), index()) :: val when val: value()


      


Finds the element at the given index (zero-based).
Raises an A.Vector.IndexError if index is out of bounds.
Supports negative indexing from the end of the vector.
Runs in effective constant time.

  
  Examples


iex> A.Vector.new(1..1_000) |> A.Vector.at!(555)
556
iex> A.Vector.new(1..1_000) |> A.Vector.at!(-10)
991
iex> A.Vector.new(1..1_000) |> A.Vector.at!(1_000)
** (A.Vector.IndexError) out of bound index: 1000 not in -1000..999

  



  
    
      
      Link to this function
    
    concat(vector, enumerable)


      
       
       View Source
     


  


  

      Specs

      

          concat(t(val), Enumerable.t()) :: t(val) when val: value()


      


Appends all values from an enumerable at the end of a vector.
Runs in effective linear time in respect with the length of enumerable,
disregarding the size of the vector.

  
  Examples


iex> A.Vector.new(1..5) |> A.Vector.concat(10..15)
#A<vec([1, 2, 3, 4, 5, 10, 11, 12, 13, 14, 15])>
iex> A.Vector.new() |> A.Vector.concat(10..15)
#A<vec([10, 11, 12, 13, 14, 15])>

  



  
    
      
      Link to this function
    
    delete_at(vector, index)


      
       
       View Source
     


  


  

      Specs

      

          delete_at(t(val), index()) :: t(val) when val: value()


      


(Inefficient) Returns a copy of vector without the value at the specified index.
Returns the vector untouched if index is out of bounds.
Supports negative indexing from the end of the vector.
Runs in linear time. Its usage is discouraged, see the
Efficiency guide.

  
  Examples


iex> vector = A.Vector.new(1..8)
iex> A.Vector.delete_at(vector, 4)
#A<vec([1, 2, 3, 4, 6, 7, 8])>
iex> A.Vector.delete_at(vector, -9)
#A<vec([1, 2, 3, 4, 5, 6, 7, 8])>

  



  
    
      
      Link to this function
    
    delete_at!(vector, index)


      
       
       View Source
     


  


  

      Specs

      

          delete_at!(t(val), index()) :: t(val) when val: value()


      


(Inefficient) Returns a copy of vector without the value at the specified index.
Raises an A.Vector.IndexError if index is out of bounds.
Supports negative indexing from the end of the vector.
Runs in linear time. Its usage is discouraged, see the
Efficiency guide.

  
  Examples


iex> vector = A.Vector.new(1..8)
iex> A.Vector.delete_at!(vector, 4)
#A<vec([1, 2, 3, 4, 6, 7, 8])>
iex> A.Vector.delete_at!(vector, -9)
** (A.Vector.IndexError) out of bound index: -9 not in -8..7

  



  
    
      
      Link to this function
    
    delete_last(vector)


      
       
       View Source
     


  


  

      Specs

      

          delete_last(t(val)) :: t(val) when val: value()


      


Removes the last value from the vector and returns the updated vector.
Leaves the vector untouched if empty.
Runs in effective constant time.

  
  Examples


iex> vector = A.Vector.new(1..8)
iex> A.Vector.delete_last(vector)
#A<vec([1, 2, 3, 4, 5, 6, 7])>
iex> A.Vector.delete_last(A.Vector.new())
#A<vec([])>

  



  
    
      
      Link to this function
    
    delete_last!(vector)


      
       
       View Source
     


  


  

      Specs

      

          delete_last!(t(val)) :: t(val) when val: value()


      


Removes the last value from the vector and returns the updated vector.
Raises an A.Vector.EmptyError if empty.
Runs in effective constant time.

  
  Examples


iex> vector = A.Vector.new(1..8)
iex> A.Vector.delete_last!(vector)
#A<vec([1, 2, 3, 4, 5, 6, 7])>
iex> A.Vector.delete_last!(A.Vector.new())
** (A.Vector.EmptyError) empty vector error

  



  
    
      
      Link to this function
    
    drop(vector, amount)


      
       
       View Source
     


  


  

      Specs

      

          drop(t(val), integer()) :: t(val) when val: value()


      


Drops the amount of elements from the vector.
If a negative amount is given, the amount of last values will be dropped.
Time complexity is:
	linear when amount is positive, as the vector needs to be reconstructed.
	effective constant time when amount is negative, as the vector structure can be shared


  
  Examples


iex> A.Vector.new(0..15) |> A.Vector.drop(10)
#A<vec([10, 11, 12, 13, 14, 15])>
iex> A.Vector.new(0..5) |> A.Vector.drop(0)
#A<vec([0, 1, 2, 3, 4, 5])>
iex> A.Vector.new(0..10) |> A.Vector.drop(-5)
#A<vec([0, 1, 2, 3, 4, 5])>

  



  
    
      
      Link to this function
    
    duplicate(value, n)


      
       
       View Source
     


  


  

      Specs

      

          duplicate(val, non_neg_integer()) :: t(val) when val: value()


      


Duplicates the given element n times in a vector.
n is an integer greater than or equal to 0.
If n is 0, an empty list is returned.
Runs in logarithmic time regarding n. It is very fast and memory efficient
(see Memory usage).

  
  Examples


iex> A.Vector.duplicate(nil, 10)
#A<vec([nil, nil, nil, nil, nil, nil, nil, nil, nil, nil])>
iex> A.Vector.duplicate(:foo, 0)
#A<vec([])>

  



  
    
      
      Link to this function
    
    each(vector, fun)


      
       
       View Source
     


  


  

      Specs

      

          each(t(val), (val -> term())) :: :ok when val: value()


      


Invokes the given fun for each element in the vector.
Returns :ok.
Runs in linear time.

  
  Examples


A.Vector.new(1..3) |> A.Vector.each(&IO.inspect/1)
1
2
3
:ok

  



  
    
      
      Link to this function
    
    fetch(vector, index)


      
       
       View Source
     


  


  

      Specs

      

          fetch(t(val), index()) :: {:ok, val} | :error when val: value()


      


Finds the element at the given index (zero-based), and returns it in a ok-entry.
If the index does not exist, returns :error.
Supports negative indexing from the end of the vector.
Runs in effective constant time.

  
  Examples


iex> A.Vector.new(1..1_000) |> A.Vector.fetch(555)
{:ok, 556}
iex> A.Vector.new(1..1_000) |> A.Vector.fetch(1_000)
:error
iex> A.Vector.new(1..1_000) |> A.Vector.fetch(-1)
{:ok, 1000}

  



  
    
      
      Link to this function
    
    filter(vector, fun)


      
       
       View Source
     


  


  

      Specs

      

          filter(t(val), (val -> boolean())) :: t(val) when val: value()


      


Filters the vector, i.e. return a new vector containing only elements
for which fun returns a truthy (neither false nor nil) value.
Runs in linear time.

  
  Examples


iex> vector = A.Vector.new(1..100)
iex> A.Vector.filter(vector, fn i -> rem(i, 13) == 0 end)
#A<vec([13, 26, 39, 52, 65, 78, 91])>

  



    

  
    
      
      Link to this function
    
    find(vector, default \\ nil, fun)


      
       
       View Source
     


  


  

      Specs

      

          find(t(val), default, (val -> as_boolean(term()))) :: val | default
when val: value(), default: value()


      


Returns the first element of vector for which fun returns a truthy value (neither nil nor false).
If no such element is found, returns default.
Runs in linear time, but stops evaluating when finds the first truthy value.

  
  Examples


iex> vector = A.Vector.new(2..10)
iex> A.Vector.find(vector, fn i -> rem(49, i) == 0 end)
7
iex> A.Vector.find(vector, fn i -> rem(13, i) == 0 end)
nil

  



    

  
    
      
      Link to this function
    
    find_value(vector, default \\ nil, fun)


      
       
       View Source
     


  


  

      Specs

      

          find_value(t(val), default, (val -> new_val)) :: new_val | default
when val: value(), new_val: value(), default: value()


      


Similar to find/3, but returns the value of the function invocation instead of the element itself.
The return value is considered to be found when the result is truthy (neither nil nor false).
Runs in linear time, but stops evaluating when finds the first truthy value.

  
  Examples


iex> vector = A.Vector.new(["Ant", "Bat", "Cat", "Dinosaur"])
iex> A.Vector.find_value(vector, fn s -> String.at(s, 4) end)
"s"
iex> A.Vector.find_value(vector, fn s -> String.at(s, 10) end)
nil

  



    

  
    
      
      Link to this function
    
    first(vector, default \\ nil)


      
       
       View Source
     


  


  

      Specs

      

          first(t(val), default) :: val | default when val: value(), default: term()


      


Returns the first element in the vector or default if vector is empty.
Runs in effective constant time.

  
  Examples


iex> A.Vector.new(1..10_000) |> A.Vector.first()
1
iex> A.Vector.new() |> A.Vector.first()
nil

  



  
    
      
      Link to this function
    
    foldl(vector, acc, fun)


      
       
       View Source
     


  


  

      Specs

      

          foldl(t(val), acc, (val, acc -> acc)) :: acc when val: value(), acc: term()


      


Folds (reduces) the given vector from the left with the function fun.
Requires an accumulator acc.
Runs in linear time.

  
  Examples


iex> A.Vector.new(1..10) |> A.Vector.foldl(0, &+/2)
55
iex> A.Vector.new(1..10) |> A.Vector.foldl([], & [&1 | &2])
[10, 9, 8, 7, 6, 5, 4, 3, 2, 1]

  



  
    
      
      Link to this function
    
    foldr(vector, acc, fun)


      
       
       View Source
     


  


  

      Specs

      

          foldr(t(val), acc, (val, acc -> acc)) :: acc when val: value(), acc: term()


      


Folds (reduces) the given vector from the right with the function fun.
Requires an accumulator acc.
Unlike linked lists, this is as efficient as foldl/3. This can typically save a call
to Enum.reverse/1 on the result when building a list.
Runs in linear time.

  
  Examples


iex> A.Vector.new(1..10) |> A.Vector.foldr(0, &+/2)
55
iex> A.Vector.new(1..10) |> A.Vector.foldr([], & [&1 | &2])
[1, 2, 3, 4, 5, 6, 7, 8, 9, 10]

  



  
    
      
      Link to this function
    
    get_and_update(vector, index, fun)


      
       
       View Source
     


  


  

      Specs

      

          get_and_update(t(v), index(), (v -> {returned, v} | :pop)) :: {returned, t(v)}
when v: value(), returned: term()


      


Gets the value from key and updates it, all in one pass.
See Access.get_and_update/3 for more details.

  
  Examples


iex> vector = A.Vector.new(1..8)
iex> {6, updated} = A.Vector.get_and_update(vector, 5, fn current_value ->
...>   {current_value, current_value && current_value * 100}
...> end); updated
#A<vec([1, 2, 3, 4, 5, 600, 7, 8])>
iex> {nil, updated} = A.Vector.get_and_update(vector, 8, fn current_value ->
...>   {current_value, current_value && current_value * 100}
...> end); updated
#A<vec([1, 2, 3, 4, 5, 6, 7, 8])>
iex> {4, updated} = A.Vector.get_and_update(vector, 3, fn _ -> :pop end); updated
#A<vec([1, 2, 3, 5, 6, 7, 8])>
iex> {nil, updated} = A.Vector.get_and_update(vector, 8, fn _ -> :pop end); updated
#A<vec([1, 2, 3, 4, 5, 6, 7, 8])>

  



  
    
      
      Link to this function
    
    intersperse(vector, separator)


      
       
       View Source
     


  


  

      Specs

      

          intersperse(t(val), separator) :: t(val | separator)
when val: value(), separator: value()


      


Intersperses separator between each element of the vector.
Runs in linear time.

  
  Examples


iex> A.Vector.new(1..6) |> A.Vector.intersperse(nil)
#A<vec([1, nil, 2, nil, 3, nil, 4, nil, 5, nil, 6])>

  



    

  
    
      
      Link to this function
    
    join(vector, joiner \\ "")


      
       
       View Source
     


  


  

      Specs

      

          join(t(val), String.t()) :: String.t() when val: String.Chars.t()


      


Joins the given vector into a string using joiner as a separator.
If joiner is not passed at all, it defaults to an empty string.
All elements in the vector must be convertible to a string, otherwise an error is raised.
Runs in linear time.

  
  Examples


iex> A.Vector.new(1..6) |> A.Vector.join()
"123456"
iex> A.Vector.new(1..6) |> A.Vector.join(" + ")
"1 + 2 + 3 + 4 + 5 + 6"
iex> A.Vector.new() |> A.Vector.join(" + ")
""

  



    

  
    
      
      Link to this function
    
    last(vector, default \\ nil)


      
       
       View Source
     


  


  

      Specs

      

          last(t(val), default) :: val | default when val: value(), default: term()


      


Returns the last element in the vector or default if vector is empty.
Runs in constant time (actual, not effective).

  
  Examples


iex> A.Vector.new(1..10_000) |> A.Vector.last()
10_000
iex> A.Vector.new() |> A.Vector.last()
nil

  



  
    
      
      Link to this function
    
    map(vector, fun)


      
       
       View Source
     


  


  

      Specs

      

          map(t(v1), (v1 -> v2)) :: t(v2) when v1: value(), v2: value()


      


Returns a new vector where each element is the result of invoking fun
on each corresponding element of vector.
Runs in linear time.

  
  Examples


iex> A.Vector.new(1..10) |> A.Vector.map(&(&1 * &1))
#A<vec([1, 4, 9, 16, 25, 36, 49, 64, 81, 100])>

  



  
    
      
      Link to this function
    
    map_intersperse(vector, separator, mapper)


      
       
       View Source
     


  


  

      Specs

      

          map_intersperse(t(val), separator, (val -> mapped_val)) ::
  t(mapped_val | separator)
when val: value(), separator: value(), mapped_val: value()


      


Maps and intersperses the vector in one pass.
Runs in linear time.

  
  Examples


iex> A.Vector.new(1..6) |> A.Vector.map_intersperse(nil, &(&1 * 10))
#A<vec([10, nil, 20, nil, 30, nil, 40, nil, 50, nil, 60])>

  



    

  
    
      
      Link to this function
    
    map_join(vector, joiner \\ "", mapper)


      
       
       View Source
     


  


  

      Specs

      

          map_join(t(val), String.t(), (val -> String.Chars.t())) :: String.t()
when val: value()


      


Maps and joins the given vector into a string using joiner as a separator.
If joiner is not passed at all, it defaults to an empty string.
mapper should only return values that are convertible to a string, otherwise an error is raised.
Runs in linear time.

  
  Examples


iex> A.Vector.new(1..6) |> A.Vector.map_join(fn x -> x * 10 end)
"102030405060"
iex> A.Vector.new(1..6) |> A.Vector.map_join(" + ", fn x -> x * 10 end)
"10 + 20 + 30 + 40 + 50 + 60"
iex> A.Vector.new() |> A.Vector.map_join(" + ", fn x -> x * 10 end)
""

  



  
    
      
      Link to this function
    
    max(vector)


      
       
       View Source
     


  


  

      Specs

      

          max(t(val)) :: val when val: value()


      


Returns the maximal element in the vector according to Erlang's term ordering.
Runs in linear time.

  
  Examples


iex> A.Vector.new(1..10) |> A.Vector.max()
10
iex> A.Vector.new() |> A.Vector.max()
** (A.Vector.EmptyError) empty vector error

  



  
    
      
      Link to this function
    
    min(vector)


      
       
       View Source
     


  


  

      Specs

      

          min(t(val)) :: val when val: value()


      


Returns the minimal element in the vector according to Erlang's term ordering.
Runs in linear time.

  
  Examples


iex> A.Vector.new(1..10) |> A.Vector.min()
1
iex> A.Vector.new() |> A.Vector.min()
** (A.Vector.EmptyError) empty vector error

  



  
    
      
      Link to this function
    
    new()


      
       
       View Source
     


  


  

      Specs

      

          new() :: t()


      


Returns a new empty vector.

  
  Examples


iex> A.Vector.new()
#A<vec([])>

  



  
    
      
      Link to this function
    
    new(vector)


      
       
       View Source
     


  


  

      Specs

      

          new(Enumerable.t()) :: t()


      


Creates a vector from an enumerable.
Runs in linear time.

  
  Examples


iex> A.Vector.new(10..25)
#A<vec([10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25])>

  



  
    
      
      Link to this function
    
    new(enumerable, fun)


      
       
       View Source
     


  


  

      Specs

      

          new(Enumerable.t(), (v1 -> v2)) :: t(v2) when v1: value(), v2: value()


      


Creates a vector from an enumerable via the given transform function.

  
  Examples


iex> A.Vector.new(1..10, &(&1 * &1))
#A<vec([1, 4, 9, 16, 25, 36, 49, 64, 81, 100])>

  



    

  
    
      
      Link to this function
    
    pop_at(vector, index, default \\ nil)


      
       
       View Source
     


  


  

      Specs

      

          pop_at(t(val), index(), default) :: {val | default, t(val)}
when val: value(), default: term()


      


(Inefficient) Returns and removes the value at the specified index in the vector.
Returns the vector untouched if index is out of bounds.
Supports negative indexing from the end of the vector.
Runs in linear time. Its usage is discouraged, see the
Efficiency guide.

  
  Examples


iex> vector = A.Vector.new(1..8)
iex> {5, updated} = A.Vector.pop_at(vector, 4); updated
#A<vec([1, 2, 3, 4, 6, 7, 8])>
iex> {nil, updated} = A.Vector.pop_at(vector, -9); updated
#A<vec([1, 2, 3, 4, 5, 6, 7, 8])>

  



  
    
      
      Link to this function
    
    pop_at!(vector, index)


      
       
       View Source
     


  


  

      Specs

      

          pop_at!(t(val), index()) :: {val, t(val)} when val: value()


      


(Inefficient) Returns and removes the value at the specified index in the vector.
Raises an A.Vector.IndexError if index is out of bounds.
Supports negative indexing from the end of the vector.
Runs in linear time. Its usage is discouraged, see the
Efficiency guide.

  
  Examples


iex> vector = A.Vector.new(1..8)
iex> {5, updated} = A.Vector.pop_at!(vector, 4); updated
#A<vec([1, 2, 3, 4, 6, 7, 8])>
iex> A.Vector.pop_at!(vector, -9)
** (A.Vector.IndexError) out of bound index: -9 not in -8..7

  



    

  
    
      
      Link to this function
    
    pop_last(vector, default \\ nil)


      
       
       View Source
     


  


  

      Specs

      

          pop_last(t(val), default) :: {val | default, t(val)}
when val: value(), default: term()


      


Removes the last value from the vector and returns both the value and the updated vector.
Leaves the vector untouched if empty.
Runs in effective constant time.

  
  Examples


iex> vector = A.Vector.new(1..8)
iex> {8, updated} = A.Vector.pop_last(vector); updated
#A<vec([1, 2, 3, 4, 5, 6, 7])>
iex> {nil, updated} = A.Vector.pop_last(A.Vector.new()); updated
#A<vec([])>

  



  
    
      
      Link to this function
    
    pop_last!(vector)


      
       
       View Source
     


  


  

      Specs

      

          pop_last!(t(val)) :: {val, t(val)} when val: value()


      


Removes the last value from the vector and returns both the value and the updated vector.
Raises an A.Vector.EmptyError if empty.
Runs in effective constant time.

  
  Examples


iex> vector = A.Vector.new(1..8)
iex> {8, updated} = A.Vector.pop_last!(vector); updated
#A<vec([1, 2, 3, 4, 5, 6, 7])>
iex> {nil, updated} = A.Vector.pop_last!(A.Vector.new()); updated
** (A.Vector.EmptyError) empty vector error

  



  
    
      
      Link to this function
    
    prepend(vector, value)


      
       
       View Source
     


  


  

      Specs

      

          prepend(t(val), val) :: t(val) when val: value()


      


(Inefficient) Prepends value at the beginning of the vector.
Runs in linear time because the whole vector needs to be reconstructuded,
and should be avoided.

  
  Examples


iex> A.Vector.new() |> A.Vector.prepend(:foo)
#A<vec([:foo])>
iex> A.Vector.new(1..5) |> A.Vector.prepend(:foo)
#A<vec([:foo, 1, 2, 3, 4, 5])>

  



  
    
      
      Link to this function
    
    product(vector)


      
       
       View Source
     


  


  

      Specs

      

          product(t(num)) :: num when num: number()


      


Returns the product of all elements in the vector.
Raises ArithmeticError if vector contains a non-numeric value.
Runs in linear time.

  
  Examples


iex> A.Vector.new(1..5) |> A.Vector.product()
120
iex> A.Vector.new() |> A.Vector.product()
1

  



  
    
      
      Link to this function
    
    random(vector)


      
       
       View Source
     


  


  

      Specs

      

          random(t(val)) :: val when val: value()


      


Returns a random element of a vector.
Raises Vector.EmptyError if vector is empty.
Like Enum.random/1, this function uses Erlang's :rand module
to calculate the random value.
Check its documentation for setting a different random algorithm or a different seed.
Runs in effective constant time, and is therefore more efficient than Enum.random/1 on lists.

  
  Examples


# Although not necessary, let's seed the random algorithm
iex>:rand.seed(:exrop, {101, 102, 103})
iex> A.Vector.new([1, 2, 3]) |> A.Vector.random()
3
iex> A.Vector.new([1, 2, 3]) |> A.Vector.random()
2
iex> A.Vector.new(1..1_000) |> A.Vector.random()
846
iex> A.Vector.new([]) |> A.Vector.random()
** (A.Vector.EmptyError) empty vector error

  



  
    
      
      Link to this function
    
    reject(vector, fun)


      
       
       View Source
     


  


  

      Specs

      

          reject(t(val), (val -> boolean())) :: t(val) when val: value()


      


Filters the vector, i.e. return a new vector containing only elements
for which fun returns a falsy (either false or nil) value.
Runs in linear time.

  
  Examples


iex> vector = A.Vector.new(1..12)
iex> A.Vector.reject(vector, fn i -> rem(i, 3) == 0 end)
#A<vec([1, 2, 4, 5, 7, 8, 10, 11])>

  



  
    
      
      Link to this function
    
    repeatedly(generator_fun, n)


      
       
       View Source
     


  


  

Populates a vector of size n by calling generator_fun repeatedly.

  
  Examples


# Although not necessary, let's seed the random algorithm
iex> :rand.seed(:exsplus, {1, 2, 3})
iex> A.Vector.repeatedly(&:rand.uniform/0, 3)
#A<vec([0.40502929729990744, 0.45336720247823126, 0.04094511692041057])>

  



  
    
      
      Link to this function
    
    replace_at(vector, index, value)


      
       
       View Source
     


  


  

      Specs

      

          replace_at(t(val), index(), val) :: t(val) when val: value()


      


Returns a copy of vector with a replaced value at the specified index.
Returns the vector untouched if index is out of bounds.
Supports negative indexing from the end of the vector.
Runs in effective constant time.

  
  Examples


iex> A.Vector.new(1..8) |> A.Vector.replace_at(5, :foo)
#A<vec([1, 2, 3, 4, 5, :foo, 7, 8])>
iex> A.Vector.new(1..8) |> A.Vector.replace_at(8, :foo)
#A<vec([1, 2, 3, 4, 5, 6, 7, 8])>
iex> A.Vector.new(1..8) |> A.Vector.replace_at(-2, :foo)
#A<vec([1, 2, 3, 4, 5, 6, :foo, 8])>

  



  
    
      
      Link to this function
    
    replace_at!(vector, index, value)


      
       
       View Source
     


  


  

      Specs

      

          replace_at!(t(val), index(), val) :: t(val) when val: value()


      


Returns a copy of vector with a replaced value at the specified index.
Raises an A.Vector.IndexError if index is out of bounds.
Supports negative indexing from the end of the vector.
Runs in effective constant time.

  
  Examples


iex> A.Vector.new(1..8) |> A.Vector.replace_at!(5, :foo)
#A<vec([1, 2, 3, 4, 5, :foo, 7, 8])>
iex> A.Vector.new(1..8) |> A.Vector.replace_at!(-2, :foo)
#A<vec([1, 2, 3, 4, 5, 6, :foo, 8])>
iex> A.Vector.new(1..8) |> A.Vector.replace_at!(8, :foo)
** (A.Vector.IndexError) out of bound index: 8 not in -8..7

  



  
    
      
      Link to this function
    
    reverse(vector)


      
       
       View Source
     


  


  

      Specs

      

          reverse(t(val)) :: t(val) when val: value()


      


Returns the vector in reverse order.
Runs in linear time.

  
  Examples


iex> A.Vector.new(1..12) |> A.Vector.reverse()
#A<vec([12, 11, 10, 9, 8, 7, 6, 5, 4, 3, 2, 1])>

  



  
    
      
      Link to this function
    
    shuffle(vector)


      
       
       View Source
     


  


  

      Specs

      

          shuffle(t(val)) :: t(val) when val: value()


      


Returns a new vector with the elements of vector shuffled.
See Enum.shuffle/1 for notes on implementation and random seed.

  
  Examples


# Although not necessary, let's seed the random algorithm
iex> :rand.seed(:exrop, {1, 2, 3})
iex> A.Vector.new([1, 2, 3]) |> A.Vector.shuffle()
#A<vec([3, 1, 2])>
iex> A.Vector.new([1, 2, 3]) |> A.Vector.shuffle()
#A<vec([1, 3, 2])>

  



  
    
      
      Link to this function
    
    size(vector)


      
       
       View Source
     


  


  

      Specs

      

          size(t()) :: non_neg_integer()


      


Returns the number of elements in vector.
Runs in constant time.

  
  Examples


iex> A.Vector.new(10_000..20_000) |> A.Vector.size()
10001
iex> A.Vector.new() |> A.Vector.size()
0

  



  
    
      
      Link to this function
    
    slice(vector, index_range)


      
       
       View Source
     


  


  

      Specs

      

          slice(t(val), Range.t()) :: t(val) when val: value()


      


Returns a subset of the given vector by index_range.
Works the same as Enum.slice/2, see its documentation for more details.
Runs in linear time regarding the size of the returned subset.

  
  Examples


iex> A.Vector.new(0..100) |> A.Vector.slice(80..90)
#A<vec([80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90])>
iex> A.Vector.new(0..100) |> A.Vector.slice(-40..-30)
#A<vec([61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71])>
iex> A.Vector.new([:only_one]) |> A.Vector.slice(0..1000)
#A<vec([:only_one])>

  



  
    
      
      Link to this function
    
    slice(vector, start_index, amount)


      
       
       View Source
     


  


  

      Specs

      

          slice(t(val), index(), non_neg_integer()) :: t(val) when val: value()


      


Returns a subset of the given vector, from start_index (zero-based)
with amount number of elements if available.
Works the same as Enum.slice/3, see its documentation for more details.
Runs in linear time regarding the size of the returned subset.

  
  Examples


iex> A.Vector.new(0..100) |> A.Vector.slice(80, 10)
#A<vec([80, 81, 82, 83, 84, 85, 86, 87, 88, 89])>
iex> A.Vector.new(0..100) |> A.Vector.slice(-40, 10)
#A<vec([61, 62, 63, 64, 65, 66, 67, 68, 69, 70])>
iex> A.Vector.new([:only_one]) |> A.Vector.slice(0, 1000)
#A<vec([:only_one])>

  



  
    
      
      Link to this function
    
    sort(vector)


      
       
       View Source
     


  


  

      Specs

      

          sort(t(val)) :: t(val) when val: value()


      


Sorts the vector in the same way as Enum.sort/1.

  
  Examples


iex> A.Vector.new(9..1) |> A.Vector.sort()
#A<vec([1, 2, 3, 4, 5, 6, 7, 8, 9])>

  



  
    
      
      Link to this function
    
    sort(vector, fun)


      
       
       View Source
     


  


  

      Specs

      

          sort(
  t(val),
  (val, val -> boolean()) | :asc | :desc | module() | {:asc | :desc, module()}
) :: t(val)
when val: value()


      


Sorts the vector in the same way as Enum.sort/2.
See Enum.sort/2 documentation for detailled usage.

  
  Examples


iex> A.Vector.new(1..9) |> A.Vector.sort(:desc)
#A<vec([9, 8, 7, 6, 5, 4, 3, 2, 1])>

  



    

  
    
      
      Link to this function
    
    sort_by(vector, mapper, sorter \\ &<=/2)


      
       
       View Source
     


  


  

      Specs

      

          sort_by(
  t(val),
  (val -> mapped_val),
  (val, val -> boolean()) | :asc | :desc | module() | {:asc | :desc, module()}
) :: t(val)
when val: value(), mapped_val: value()


      


Sorts the vector in the same way as Enum.sort_by/3.
See Enum.sort_by/3 documentation for detailled usage.

  
  Examples


iex> vector = A.Vector.new(["some", "kind", "of", "monster"])
iex> A.Vector.sort_by(vector, &byte_size/1)
#A<vec(["of", "some", "kind", "monster"])>
iex> A.Vector.sort_by(vector, &{byte_size(&1), String.first(&1)})
#A<vec(["of", "kind", "some", "monster"])>

  



  
    
      
      Link to this function
    
    sum(vector)


      
       
       View Source
     


  


  

      Specs

      

          sum(t(num)) :: num when num: number()


      


Returns the sum of all elements in the vector.
Raises ArithmeticError if vector contains a non-numeric value.
Runs in linear time.

  
  Examples


iex> A.Vector.new(1..10) |> A.Vector.sum()
55
iex> A.Vector.new() |> A.Vector.sum()
0

  



  
    
      
      Link to this function
    
    take(vector, amount)


      
       
       View Source
     


  


  

      Specs

      

          take(t(val), integer()) :: t(val) when val: value()


      


Takes an amount of elements from the beginning or the end of the vector.
If a positive amount is given, it takes the amount elements from the beginning of the vector.
If a negative amount is given, the amount of elements will be taken from the end.
If amount is 0, it returns the empty vector.
Time complexity is:
	effective constant time when amount is positive, as the vector structure can be shared
	linear when amount is negative, as the vector needs to be reconstructed.


  
  Examples


iex> A.Vector.new(0..100) |> A.Vector.take(10)
#A<vec([0, 1, 2, 3, 4, 5, 6, 7, 8, 9])>
iex> A.Vector.new([:only_one]) |> A.Vector.take(1000)
#A<vec([:only_one])>
iex> A.Vector.new(0..10) |> A.Vector.take(-5)
#A<vec([6, 7, 8, 9, 10])>

  



  
    
      
      Link to this function
    
    take_random(vector, amount)


      
       
       View Source
     


  


  

      Specs

      

          take_random(t(val), non_neg_integer()) :: t(val) when val: value()


      


Takes amount random elements from vector.
Note that, unless amount is 0 or 1, this function will
traverse the whole vector to get the random sub-vector.
If amount is more than the vector size, this is equivalent to shuffling the vector:
the returned vector cannot be bigger than the original one.
See Enum.random/1 for notes on implementation and random seed.
Runs in linerar time (except for amount <= 1, which is effective constant time).

  
  Examples


# Although not necessary, let's seed the random algorithm
iex> :rand.seed(:exrop, {1, 2, 3})
iex> A.Vector.new(1..10) |> A.Vector.take_random(2)
#A<vec([7, 2])>
iex> A.Vector.new([:foo, :bar, :baz]) |> A.Vector.take_random(100)
#A<vec([:bar, :baz, :foo])>

  



  
    
      
      Link to this function
    
    to_list(vector)


      
       
       View Source
     


  


  

      Specs

      

          to_list(t(val)) :: [val] when val: value()


      


Converts the vector to a list.
Runs in linear time.

  
  Examples


iex> A.Vector.new(10..25) |> A.Vector.to_list()
[10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25]
iex> A.Vector.new() |> A.Vector.to_list()
[]

  



  
    
      
      Link to this function
    
    uniq(vector)


      
       
       View Source
     


  


  

      Specs

      

          uniq(t(val)) :: t(val) when val: value()


      


Returns a copy of the vector without any duplicated element.
The first occurrence of each element is kept.
Runs in linear time.

  
  Examples


iex> A.Vector.new([1, 1, 2, 1, 2, 3, 2]) |> A.Vector.uniq()
#A<vec([1, 2, 3])>

  



  
    
      
      Link to this function
    
    uniq_by(vector, fun)


      
       
       View Source
     


  


  

      Specs

      

          uniq_by(t(val), (val -> term())) :: t(val) when val: value()


      


Returns a copy of the vector without elements for which the function fun returned duplicate elements.
The first occurrence of each element is kept.
Runs in linear time.

  
  Examples


iex> vector = A.Vector.new([x: 1, y: 2, z: 1])
#A<vec([x: 1, y: 2, z: 1])>
iex> A.Vector.uniq_by(vector, fn {_x, y} -> y end)
#A<vec([x: 1, y: 2])>

  



  
    
      
      Link to this function
    
    update_at(vector, index, fun)


      
       
       View Source
     


  


  

      Specs

      

          update_at(t(val), index(), (val -> val)) :: t(val) when val: value()


      


Returns a copy of vector with an updated value at the specified index.
Returns the vector untouched if index is out of bounds.
Supports negative indexing from the end of the vector.
Runs in effective constant time.

  
  Examples


iex> A.Vector.new(1..8) |> A.Vector.update_at(2, &(&1 * 1000))
#A<vec([1, 2, 3000, 4, 5, 6, 7, 8])>
iex> A.Vector.new(1..8) |> A.Vector.update_at(8, &(&1 * 1000))
#A<vec([1, 2, 3, 4, 5, 6, 7, 8])>
iex> A.Vector.new(1..8) |> A.Vector.update_at(-1, &(&1 * 1000))
#A<vec([1, 2, 3, 4, 5, 6, 7, 8000])>

  



  
    
      
      Link to this function
    
    update_at!(vector, index, fun)


      
       
       View Source
     


  


  

      Specs

      

          update_at!(t(val), index(), (val -> val)) :: t(val) when val: value()


      


Returns a copy of vector with an updated value at the specified index.
Raises an A.Vector.IndexError if index is out of bounds.
Supports negative indexing from the end of the vector.
Runs in effective constant time.

  
  Examples


iex> A.Vector.new(1..8) |> A.Vector.update_at!(2, &(&1 * 1000))
#A<vec([1, 2, 3000, 4, 5, 6, 7, 8])>
iex> A.Vector.new(1..8) |> A.Vector.update_at!(-1, &(&1 * 1000))
#A<vec([1, 2, 3, 4, 5, 6, 7, 8000])>
iex> A.Vector.new(1..8) |> A.Vector.update_at!(-9, &(&1 * 1000))
** (A.Vector.IndexError) out of bound index: -9 not in -8..7

  



    

  
    
      
      Link to this function
    
    with_index(vector, offset \\ 0)


      
       
       View Source
     


  


  

      Specs

      

          with_index(t(val), index()) :: t({val, index()}) when val: value()


      


Returns the vector with each element wrapped in a tuple alongside its index.
If an offset is given, we will index from the given offset instead of from zero.
Runs in linear time.

  
  Examples


iex> A.Vector.new(["foo", "bar", "baz"]) |> A.Vector.with_index()
#A<vec([{"foo", 0}, {"bar", 1}, {"baz", 2}])>
iex> A.Vector.new() |> A.Vector.with_index()
#A<vec([])>
iex> A.Vector.new(["foo", "bar", "baz"]) |> A.Vector.with_index(100)
#A<vec([{"foo", 100}, {"bar", 101}, {"baz", 102}])>

  


        

      


  

    
A.Vector.EmptyError exception
    






  

    
A.Vector.IndexError exception
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