Combinatorial utilities

[Fl—Combinatorial

(Row Vector with n*n~r Variations with repetitions]

(Row Vector with n*n! Permutations]

CPerms (n, r):=

“[a=l1-nlvio M=o 4 [1..n7]]

for he [1..r]

c:=0
for jE[ _1]
for kE[l
i
for me |1..n
\4 =
hc:=c+1 qk

MlW::col(V, w)

U(P#)::
:=|"U#:set Union (P#)"
[U#::[P#l] M# :=0 C#::l]

for j#:=2,j# <rows(P#),j#:=J#+1
if num2str

U# = P#

#—c#—|—1 J#

findrows [U#, P# Y 1]]: "o"

A function for eliminate

CPerms (n ) =

= [r::[l..n]q::rM::O]
for ce€[1..n1]
Mlc::qr
for he[(n—l)..l]
I 9, <9y,
break
[j':h—|—1 k:=n m::n]
while j <k
[#5 Tx]=[ "k 5]
[j::j—{—l k::k—l]
while qm>qh
m:=m-—1
[qh qm+1]‘:[qm+1qh]
M

p4:={ x# € P¥|x# € P#}

U# duplictates without changing
the given order of the elements (4. py U pg
C(o#, X#, r#):= [A#::[l..X#]n#u:X#] if GetType (X#)= "number"
%[ A# := X# n#:= length (A#) ] otherwise
[ K#=[1..c#] V=] k#]]
Is# (x#) ::(strlen (strrep (0#, x#, "")) <strlen (O#)]
U# (P#):=|for c#e [1. .cols (P#)]
v = v U | ST B oy || AE Tt ()
V#:=V# U [ bt c# k#] otherwise
V#T

V# := CPerms (n#) if  Is#("o")

V# := CPerms (n#, r#) if Is#("P")A Is# ("R")

V# := U# (CPerms (n#)) if  Is#("p")
1 v = U# (CPerms (n#, r#)) if Is# ("c")A\ Is# ("R")

V# = U# (CPerms (n#]) if Is#("c"

error ("Unknown option") otherwise

P = A

P#:=0 c#:=[1..cols (V#)] * ot #LW-C#
[ M#:=0 U#:=CU(P#) c#:=[1..rows (U#)]]

M = U if Is#("M"

# ki# c# # c# X4 ()
P#T otherwise

C(n#, r#)Zlif num2stp(I§Strijng(n#)]:r"lr" )



r# S g
" [length(r#) otherwise

1 et rren " S L 9P GetType (r#F) = "Aumber™
C|strrep(n#, "p", "u"), r# ype (r#) number

else
n# |
(n# —r#).r#|

Syntax c ("Opt", n, r) where options " Combinations
are npn Permutations
C("opt",n) . o
"R"™ With Repetitions
C(n, r) "M" As Matrix
Examples A::[a b cd e]
o Combinations
211
p:=C("Mc", 3, 2)= cols(P)=3 C(3,2)=3
332
11222y fe)f2][2][2][2]]3 cols (P)=10
P:=C(("C" =
(rc, 5, 3) 201223 |3]|4]|3]|3]]4]]¢4 ¢ (5, 3)=10
3 4 5 4 5 5 4 5 5 5
allb alla a cols(P)=5
c c b b b
= wen —_ C 5 4 =5
p=c(rer, A4 =1 gl gl allelle (5. 4)
e e e d €
o Combinations with repetitions
123121 cols(P)=¢6 C(34+2-1,2)=6¢6
P::c("MCR", 3, 2)= ( ) ( + 4 )
323132
(2] (21122131 (4][3][2][2][2][2][2][1 cols (P)=20
P:=C("CR" =
("cr", 4, 3) alfz2 3z (24| ]4a]|3]|3]|]4]]|3]|2]]|2]|]|1 C(44+3-1,3)=20
4 2 4 4 4 4 4 4 4 4 3 3 2 3
cllhb c bl[b alla bl[a c cols (P)=35
P:=C("CRrR", A = b b b b d d d
("cr", &, 3)=||c ¢ £l e C(54+3-1,3)=35
c e e c d b d e d d
o Variations
123132 cols(P)=6 31
P:=C{("Mp", 3, 2)= — =6
( 1 302) 332211] (3-2)!
222111444333322342113144 Cols(l’)=:24
P:=C("™pP",4,3)=[134234123124113414432232 41
443443332442231121221311 W:M
aaaabbbbccccddddeeece cols(P)=20
P:=C("vp", A, 2)= (7)
bcdeacdeabdeabceabcd
(5-2)1
o Variations with repetitions
111222333 cols(P)=9 2
P::C("MPR", 3, 2)=l ( ) 3 =9

123123123



cols (P): 64

1 1((1 1([1 1 1 1 1 1((1
P:=C("pr", 4, 3)=||2| 2| |2(]|2||2]||2]|]|2||2||3]||3]|]|3]|]|3]|4]|]|4]- 3
(]2 3114 111]2 3114 (]2 3114 111]2 4 =64
P C(mpRr. A allallallallall[b][b][B][P]|[P][c]][c]]c cols(P)=25
'_(PR”Z)_a b clld el a bl|c d € allb cl|” 9
5 =25
o Permutations
112233 cols(P)=6 31=6
P:=C("vp", 3)=|231312
323121
L1212l al 2 fa) 2102 [2]1[2]112]1[2][3]]3 cols (P)=24
2112 3113 4114 1 1 3113 4|4 1(]1
P::C("P",4)= 4'=24
3114 2 4 2113 3114 111]4 (3 21| 4
4113 4|2 3112 4113 4 1 3111 4112
aaaaaaaaaaaaaaaaaaaaaaaab colS(P)=12O
bbbbbbccccccddddddeececeecea 51 =120
P:=C("Mp", A)=(ccddeebbddeebbcceebbccddc T
dececddebebdcebebccdbdbcd
edecdcedebdbecebcbdcdbocbe
o Whith Repetitions in the given set B::[aabbc] r:=3
aaaahb cols(P)=5
pP:=C("C", B, r)=laabbb
bcbcc
babaaaaach cols(P)=10
P:=C("MCR", B, r)=|babcababcc
bcccbbaccc
aaaaaaabbbbbbbcccec cols(P)=18

P:=C("Mp", B, r)=laabbbccaaabbccaabb
bcabcababcacababahb

aaaaaaaaabbbbbbbbbccccccccc cols (P)=27
P::C("MPR",B,r)z aaabbbcccaaabbbcccaaabbbccec
abcabcabcabcabcabcabcabcabc

o Further things

T
C("P"’B,r)ﬂc("cn, B, r) —

o
o
o
I\

- c b a b a
C("c", B, r)AC("cr", B, r) =||lc||lc||all|lPb]|]|c
c c b c
T
([]ectme.aafy=2) |L][Z] 2]
y rer 212 2
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