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M odul: Set

Vorlage:Lua

This module includes a number of set operations for Luatables. It currently has union, intersection and
complement functions for both key/value pairs and for values only. It is a meta-module, meant to be called
from other Lua modules, and should not be called directly from #invoke.
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L oading the module

To use any of the functions, first you must load the module.

| ocal set = require(' Mdul e: Set')

union
set.union(tl, t2, ...)

Returns the union of the key/value pairs of ntables. If any of the tables contain different values for the
same table key, the table value is converted to an array holding all of the different values. For example, for
thetables{foo = "foo", bar = "bar"} and{foo = "foo", bar = "baz", qux = "qux"}, union will
return{foo = "foo", bar = {"bar", "baz"}, qux = "qux"}.Anerrorisraised if thefunction
receives less than two tables as arguments.

valueUnion
set.valueUnion(tl, t2, ...)
Returns the union of the values of n tables, as an array. For example, for thetables{1, 3, 4, 5, foo = 7}

and{2, bar = 3, 5, 6},vaueUnionwill return{1, 2, 3, 4, 5, 6, 7}.Anerorisraisedif the
function receives less than two tables as arguments.


https://cuv.copiki.de/index.php?title=Vorlage:Lua&action=edit&redlink=1
https://cuv.copiki.de/index.php?title=Union_(set_theory)&action=view
https://cuv.copiki.de/index.php?title=Intersection_(set_theory)&action=view
https://cuv.copiki.de/index.php?title=Complement_(set_theory)&action=view

inter section

set.intersection(tl, t2, ...)

Returns the intersection of the key/value pairs of n tables. Both the key and the value must match to be
included in the resulting table. For example, for thetables{f oo = "foo", bar = "bar"} and{foo = "foo",
, intersection will return {foo = "foo"}. Anerror israised if the function receives less than two tables as
arguments.

valuel nter section

set.val uelntersection(tl, t2, ...)

Returns the intersection of the values of n tables, as an array. For example, for thetables{1, 3, 4, 5, foo :
and{2, bar = 3, 5, 6}, vauelntersectionwill return{3, 5}.Anerrorisraisedif the function receives
less than two tables as arguments.

complement

set.conplenment(tl, t2, ..., tn)

Returns the relative complement of ¢ 1, ¢ 2, ..., in t n. The complement is of key/value pairs. Thisis

equivalent to all the key/value pairsthat arein t n but arenot inany of t 1, t 2, ... t n- 1. For example, for
thetables{foo = "foo", bar = "bar", baz = "baz"} and{foo = "foo", bar = "baz", qux = "qux"}
, complement would return { bar = "baz", qux = "qux"}.Anerrorisraised if the function receivesless
than two tables as arguments.

valueComplement

set.val ueConplenent(tl, t2, ..., tn)

Thisreturns an array containing the relative complement of ¢ 1, ¢ 2, ..., in t n. The complement is of values
only. Thisisequivaent to al the valuesthat arein tn but are not in t1, t2, ... tn-1. For example, for the
tables{1, 2},{1, 2, 3} and{1, 2, 3, 4, 5},vaueComplement would return{4, 5}.Anerroris
raised if the function receives less than two tables as arguments.

-- This modul e includes a nunber of set operations for dealing with Lua tables. --
-- It currently has union, intersection and conplenent functions for both --
-- key/value pairs and for values only. --

-- CGet necessary libraries and functions

local libraryUtil = require('libraryUtil")

| ocal checkType = libraryUtil.checkType

| ocal tableTools = require(' Modul e: Tabl eTool s')

local p = {}
-- [


https://cuv.copiki.de/index.php?title=Relative_complement&action=view
https://cuv.copiki.de/index.php?title=Relative_complement&action=view
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al function makeVal ueSet (t)
| ocal isNan = tabl eTool s.isNan
local ret, exists = {}, {}
for k, vin pairs(t) do
if isNan(v) then
-- NaNs are al ways uni que
-- check for existence.
ret[#ret + 1] = v
el sei f not exists[v] then
exists[v] = true
ret[#ret + 1] = v
end
end
return ret
[
uni on
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fun

]
ction p.union(...)
local lim= select("# , ...)
if lim< 2 then
error("too few argunents to 'union' (mninumis 2, received " lim..
end
local ret, trackArrays = {}, {}
for i =1, limdo
local t = select(i, ...)
checkType(' union', i, t, '"table')
for k, vin pairs(t) do
| ocal retKey = ret[K]
if retKey == nil then
ret[k] = v
el seif retKey ~= v then
if trackArrays[k] then
local array = ret[Kk]
| ocal val Exists
for _, arrayVal in ipairs(array) do
if arrayVal == v then
val Exi sts = true
br eak
end
end
if not val Exi sts then
array[#array + 1] = v
ret[k] = array
end
el se
ret[k] = {ret[k], v}
trackArrays[k] = true
end
end
end
end

return ret



-]

fun

-]

fun

end

val ueUni on

This returns the union of the values of n tables, as an array. For exanple, for
the tables {1, 3, 4, 5 foo =7} and {2, bar = 3, 5, 6}, union will return
{1, 2, 3, 4, 5, 6, 7}.

]
ction p.valueUnion(...)
local Iim= select('#, ...)
if lim< 2 then
error("too few argunments to 'valueUnion' (mninumis 2, received "
end
| ocal isNan = tabl eTool s.isNan
local ret, exists = {}, {}
for i =1, limdo
local t = select(i, ...)
checkType(' val ueUnion', i, t, 'table")
for k, v in pairs(t) do
if isNan(v) then
ret[#ret + 1] = v
el seif not exists[v] then
ret[#ret + 1] = v
exists[v] = true
end
end
end
return ret
[

i ntersection

This returns the intersection of the key/value pairs of n tables. Both the key
and the value nmust match to be included in the resulting table.

]

ction p.intersection(...)
local Iim= select('#, ...)
if lim< 2 then
error("too few argunents to 'intersection' (mnimumis 2, received

end
| ocal ret, track, pairCounts = {}, {}, {}
for i =1, limdo
local t = select(i, ...)
checkType('intersection', i, t, 'table")
for k, vin pairs(t) do
| ocal trackVal = track[k]
if trackVal == nil then
track[K] = v
pai rCounts[k] =1
el sei f trackVal == v then
pai rCounts[k] = pairCounts[k] + 1
end
end
end
for k, v in pairs(track) do
i f pairCounts[k] == limthen
ret[k] = v
end
end
return ret



-- val uel ntersection

-- This returns the intersection of the values of n tables, as an array. For
-- exanple, for the tables {1, 3, 4, 5, foo = 7} and {2, bar = 3, 5, 6},

-- intersection will return {3, 5}.

--11

function p.valuelntersection(...)
local Iim= select('#, ...)

if lim< 2 then

error("too few argunents to 'valuelntersection' (mnimumis 2, received "
end
| ocal isNan = tabl eTool s.isNan

| ocal vals, ret = {}, {}

| ocal isSaneTable = true -- Tracks table equality.
| ocal tableTenp -- Used to store the table fromthe previous |oop so that we can cl
for i =1, limdo

local t = select(i, ...)

checkType(' val uel ntersection', i, t, '"table")

if tabl eTenp and t ~= tabl eTenp then
i sSaneTabl e = fal se

end
tabl eTenp =t
t = makeVal ueSet (t) -- Renove duplicates

for k, vin pairs(t) do
-- NaNs are never equal to any other value, so they can't be in thi
-- Wiich is lucky, as they also can't be table keys.
if not isNan(v) then
| ocal val Count = vals[v] or O
val s[v] = val Count + 1
end
end
end
if isSameTabl e then
-- If all the tables are equal, then the intersection is that table (incl u
-- Al we need to do is convert it to an array and renove duplicate val ues
return makeVal ueSet (t abl eTenp)

end
for val, count in pairs(vals) do
if count == limthen
ret[#ret + 1] = val
end
end
return ret
end
-- [
-- conpl ement
-- This returns the relative conplenent of t1, t2, ..., in tn. The conpl enent

-- is of key/value pairs. This is equivalent to all the key/value pairs that are in
-- tn but are not intl, t2, ... tn-1

--11
function p.conplenment(...)
local Iim= select('#, ...)
if lim< 2 then
error("too few argunents to 'conplenent’ (mninumis 2, received " .. lim.
end
-- [

-- Now we know that we have at |east two sets
-- First, get all the key/value pairs intn. W can't sinply nmake ret equal to tn,



-- as that will affect the value of tn for the whol e nodul e.

--1]
local tn = select(lim ...)
checkType(' conplenment', |im tn, 'table')
local ret = tableTools.shall owd one(tn)
-- Renove all the key/value pairs intl, t2, ..., tn-1
for i =1, lim- 1 do
local t = select(i, ...)
checkType(' conplenment', i, t, 'table")
for k, vin pairs(t) do
if ret[k] == v then
ret[k] = ni
end
end
end
return ret
end
-- [
-- val ueConpl enment
-- This returns an array containing the relative conplenent of t1, t2, ..., intn
-- The complement is of values only. This is equivalent to all the values that are
-- intn but are not intl, t2, ... tn-1.
--11
function p.val ueConplenent(...)
local Iim= select('#, ...)

if lim< 2 then
error("too few argunents to

val ueConpl ement’ (minimumis 2, received
end

| ocal isNan = tabl eTool s.isNan

local ret, exists = {}, {}

for i =1, lim- 1 do
local t = select(i, ...)
checkType(' val ueConplement', i, t, 'table")
t = makeVal ueSet (t) -- Renove duplicates

for k, v in pairs(t) do
if not isNan(v) then
-- NaNs cannot be table keys, and they are al so uni que so ¢
exists[v] = true

end
end
end
local tn = select(lim ...)
checkType(' val ueConplement’, lim tn, "table")
tn = nmakeVal ueSet(tn) -- Renpbve duplicates
for k, vin pairs(tn) do
if isNan(v) or exists[v] == nil then
ret[#ret + 1] = v
end
end
return ret
end
-- [
-- symDi f f
-- This returns the symmetric difference of key/value pairs of t1, t2, ..., tn.

-- The symetric difference of two tables consists of the key/value pairs

-- that appear in set 1 but not set 2, together with the key/val ue pairs that

-- appear in set 2 but not in set 1. This is the sane as the union of the two

-- mnus the intersection. If either of the tables contain different values for the
-- sanme table key, the table value is converted to an array holding all of the

-- different values.For nore than two tables, this can get confusing - see the



-- "Symmetric difference" article for details.

--[[ -- This is a rough work in progress.
function p.symmDiff(...)

local Iim= select('#, ...)

if lim< 2 then

error("too few argunents to 'symmDi ff' (mnimumis 2,

end

| ocal trenpve = table.renove
| ocal trackArrays = {}

local function symDiffTwo(tl, t2)
local ret = {}
for k, vin pairs(tl) do
[ ocal t2val = t2[K]
if t2val == nil then
ret[k] = v
el seif trackArrays[k] then
| ocal array = ret[Kk]
| ocal val Exists

for i, arrayval in ipairs(array) do
if arrayVal == v then
val Exi sts = true
br eak
end
end

if not val Exists then
array[#array + 1]
end
elseif v ~= t2val then
ret[k] = {t2val, v}
trackArrays[k] = true
end

--11]

return p
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