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1 2016/A134169.hs

−− oe i s −diagrams −− u n o f f i c i a l diagrams o f OEIS sequences
−− Copyright (C) 2016−2017 Claude Heiland −Allen
−− License CC−BY−NC <https : // creativecommons . org / l i c e n s e s /by−nc/3.0/>

5 −− https : // o e i s . org /A134169
−− Let P(A) be the power s e t o f an n−element s e t A. Then a (n) = the number o f
−− pa i r s o f e lements {x , y} o f P(A) f o r which e i t h e r ( Case 0) x and y are
−− d i s j o i n t , x i s not a subset o f y , and y i s not a subset o f x ; or ( Case 1)
−− x and y are i n t e r s e c t i n g , but x i s not a subset o f y , and y i s not a subset

10 −− o f x ; or ( Case 2) x and y are i n t e r s e c t i n g , and e i t h e r x i s a proper subset
−− o f y , or y i s a proper subset o f x ; or ( Case 3) x = y .

{−# LANGUAGE Flex ib l eContext s #−}
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oeis-diagrams 2016/A134169.hs

import Prelude h id ing ( nu l l )
15

import Data . B i t s ( b i t , f i n i t eB i t S i z e , t e s tB i t , ( .& . ) )

import Data . Set ( Set )
import q u a l i f i e d Data . Set as S

20

import Diagrams . Prelude h id ing ( i n t e r s e c t i o n )
import Diagrams . Backend .PGF. CmdLine (B, defaultMain )

type Z = Int
25 type S = Int

type P = Set S

i n t e r s e c t i o n : : S −> S −> S
i n t e r s e c t i o n = ( .& . )

30

i sSubsetOf : : S −> S −> Bool
x ‘ i sSubsetOf ‘ y = (x ‘ i n t e r s e c t i o n ‘ y ) == x

isProperSubsetOf : : S −> S −> Bool
35 x ‘ i sProperSubsetOf ‘ y = (x ‘ i sSubsetOf ‘ y ) && x /= y

nu l l : : S −> Bool
nu l l x = x == 0

40 member : : Z −> S −> Bool
member i x = t e s tB i t x i

t oL i s t : : S −> [ Z ]
t oL i s t x = [ i | i <− [ 0 . . f i n i t e B i t S i z e x − 1 ] , i ‘member ‘ x ]

45

nset : : Z −> S
nset n = b i t n − 1

npower : : Z −> P
50 npower n = S . f romList [ 0 . . b i t n − 1 ]

data T = A | B | C | D

t : : S −> S −> Maybe T
55 t x y

| y > x = Nothing
| nu l l ( x ‘ i n t e r s e c t i o n ‘ y ) && not (x ‘ i sSubsetOf ‘ y ) && not (y ‘⤦

Ç i sSubsetOf ‘ x ) = Just A
| not ( nu l l ( x ‘ i n t e r s e c t i o n ‘ y ) ) && not (x ‘ i sSubsetOf ‘ y ) && not (y ‘⤦

Ç i sSubsetOf ‘ x ) = Just B
| not ( nu l l ( x ‘ i n t e r s e c t i o n ‘ y ) ) && ( ( x ‘ i sProperSubsetOf ‘ y ) | | ( y ‘⤦

Ç i sProperSubsetOf ‘ x ) ) = Just C
60 | x == y = Just D

| otherwi s e = Nothing

l a b e l i s x = [ square 2 # strokeP # l c black # f c ( i f i ‘member ‘ x then black ⤦
Ç e l s e white ) # pad 2 | i <− i s ]

x l ab e l s x = vcat $ l a b e l ( r e v e r s e $ t oL i s t s ) x
65 y l ab e l s y = hcat $ l a b e l ( t oL i s t s ) y

3



oeis-diagrams 2018/A005905.hs

withEnvelope ’ : : Diagram B −> Diagram B −> Diagram B
withEnvelope ’ = withEnvelope

70 c e l l : : Maybe T −> Diagram B
c e l l Nothing = withEnvelope ’ ( square 2) mempty
c e l l ( Just A) = c i r c l e 1 # strokeP # l c red
c e l l ( Just B) = t r i a n g l e 2 # centerXY # strokeP # l c green
c e l l ( Just C) = square 2 # strokeP # l c magenta

75 c e l l ( Just D) = (p2 ( −1 , −1) ˜˜ p2 (1 , 1) ‘ atop ‘ p2 (1 , −1) ˜˜ p2 ( −1 , 1) ) # l c ⤦
Ç blue

diagram n = lwL 0.25 . vcat $
( hcat $ (++[withEnvelope ’ ( y l ab e l s 0) mempty ] ) [ x l ab e l s x | x <− S . t oL i s t ⤦

Ç p ] ) :
[ hcat $ (++[ y l ab e l s y ] ) [ c e l l ( t x y ) # pad 2 | x <− S . t oL i s t p ] | y <− S .⤦

Ç t oL i s t p ]
80 where

p = npower n
s = nset n

key a b c d = vcat
85 [ c e l l ( Just D) # pad 2 | | | d

, c e l l ( Just A) # pad 2 | | | a
, c e l l ( Just B) # pad 2 | | | b
, c e l l ( Just C) # pad 2 | | | c
] # s c a l e 8

90

txt = al ignedText 0 0 .5

main1 : : Z −> IO ( )
main1 n = defaultMain $

95 l e t a = txt ”$ x \\ cap y = \\ emptyset \\wedge x \\not \\ subseteq y \\wedge ⤦
Ç x \\not \\ supseteq y $”
b = txt ”$ x \\ cap y \\neq \\ emptyset \\wedge x \\not \\ subseteq y \\wedge ⤦

Ç x \\not \\ supseteq y $”
c = txt ”$ x \\ cap y \\neq \\ emptyset \\wedge \\ l e f t ( x \\ subset y \\ vee x⤦

Ç \\ supset y \\ r i g h t ) $”
d = txt ”$ x = y $”
m = 2ˆ(n − 1) ∗ (2ˆn − 1) + 1

100 count = txt $ ”$ ” ++ show m ++ ” $”
o e i s = al ignedText 0 0 ”\\phantom { .} OEIS / A134169”

in bg white . pad 1 .1 . centerXY $
alignBR ( alignBL ( diagram n # centerXY )
‘ atop ‘

105 alignBL ( key a b c d # centerXY )
===
alignTL ( ( strutY 1 .1 | | | count ) # bold # s c a l e 96) )
‘ atop ‘
alignBR ( ro t a t e (90 @@ deg ) ( o e i s # bold # s c a l e 8) )

110

main : : IO ( )
main = main1 6

2 2018/A005905.hs

−− oe i s −diagrams −− u n o f f i c i a l diagrams o f OEIS sequences
−− Copyright (C) 2016−2017 Claude Heiland −Allen
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oeis-diagrams 2018/A005905.hs

−− License CC−BY−NC <https : // creativecommons . org / l i c e n s e s /by−nc/3.0/>

5 −− https : // o e i s . org /A005905
−− Number o f po in t s on su r f a c e o f t runcated tet rahedron : 14nˆ2 + 2 f o r n>0,
−− a (0 ) =1.

−− a (4 ) = 226
10 −− a (12) = 2018

{−# LANGUAGE Flex ib l eContext s #−}
{−# LANGUAGE TypeFamil ies #−}
import Diagrams . Prelude

15 import Diagrams . Backend .SVG. CmdLine (B, defaultMain )

triUp , triDown , hex : : [ ( Int , Int ) ]
tr iUp = [ (0 , 0 ) , ( 2 , 0 ) , ( 1 , 1 ) ]
triDown = [ (0 , 0 ) , ( 1 , 1 ) , ( −1 ,1) ]

20 hex = [ (0 , 0 ) , ( 2 , 0 ) , ( 3 , 1 ) , ( 2 , 2 ) , ( 0 , 2 ) , ( −1 ,1) ]

net : : [ ( ( Int , Int ) , [ ( Int , Int ) ] ) ]
net =

[ ( ( 0 ,0) , hex )
25 , ( ( 3 ,1 ) , hex )

, ( ( 6 ,0) , hex )
, ( ( 9 ,1) , hex )
, ( ( 0 ,2) , tr iUp )
, ( ( 4 ,0) , triDown )

30 , ( ( 6 ,2 ) , tr iUp )
, ( ( 10 , 0 ) , triDown )
]

tabs : : [ ( ( Int , Int ) , ( Int , Int ) ) ]
35 tabs =

[ ( ( 0 ,0) , ( 2 ,0 ) )
, ( ( 3 ,1) , ( 4 ,0 ) )
, ( ( 5 ,1) , ( 6 ,0 ) )
, ( ( 8 ,0) , ( 9 ,1 ) )

40 , ( ( 1 0 , 0 ) , ( 11 ,1 ) )
, ( ( 12 , 2 ) , ( 11 ,3 ) )
, ( ( 9 ,3) , ( 8 ,2 ) )
, ( ( 7 ,3) , ( 6 ,2 ) )
, ( ( 5 ,3) , ( 3 ,3 ) )

45 , ( ( 2 ,2 ) , ( 1 ,3 ) )
, ( ( 0 ,2) , ( −1 ,1) )
]

po int : : ( Int , Int ) −> Point V2 Double
50 point ( i , j ) = p2 ( f r omInteg ra l i , f r omInteg ra l j ∗ s q r t 3)

tabVer t i c e s : : Point V2 Double −> Point V2 Double −> [ Point V2 Double ]
t abVer t i c e s p1 p2 = [ p1 , p4 , p3 , p2 ]

where
55 u = s c a l e (1/6) ( p2 . − . p1 )

p3 = t r a n s l a t e ( r o t a t e (−2/6 @@ turn ) u) p2
p4 = t r a n s l a t e ( r o t a t e (−1/6 @@ turn ) u) p1

ou t l i n e : : Path V2 Double

5



oeis-diagrams 2018/A005905.hs

60 ou t l i n e
= fromVert i ce s $ concat [ [ po int a , po int b ] | ( a , b ) <− tabs ]

drawTab : : Point V2 Double −> Point V2 Double −> Diagram B
drawTab p1 p2

65 = fromVert i ce s ( t abVer t i c e s p1 p2 )
# mapLoc c l o s eT r a i l
# s t rokeLocTra i l
# lw th in
# l c black

70 # fc ( blend 0 .5 white grey )

drawShape : : ( Int , Int ) −> [ ( Int , Int ) ] −> Diagram B
drawShape p s

= fromVert i ce s (map point s )
75 # c l o s eT r a i l

# ( ‘ at ‘ po int p)
# st rokeLocTra i l
# lw th in
# l c black

80 # fc ( blend 0 .5 white ( i f l ength s > 3 then blue e l s e red ) )

drawTabs : : Diagram B
drawTabs

= mconcat [ drawTab ( po int a ) ( po int b) | ( a , b ) <− tabs ]
85

drawNet : : Diagram B
drawNet

= mconcat [ drawShape p s | (p , s ) <− net ]

90 drawPattern : : Int −> Diagram B
drawPattern n

= mconcat
[ ( c i r c l e 0 .25 ‘ at ‘ po int ( i + ( j ‘mod ‘ 2) , j ) )
# trans la teX 0 .25

95 # st rokeLocTra i l
# l c black
# f c ( blend 0 .5 black red )
| i <− [−n,−n + 2 . . 12 ∗ n ]
, j <− [ 0 . . 3 ∗ n ]

100 ]
# s c a l e (1 / f r omInteg ra l (n − 1) )
# c l i pped ou t l i n e

diagram : : Int −> Diagram B
105 diagram n

= mconcat [ drawPattern n , drawNet , drawTabs ]
# l ineCap LineCapRound
# l i n e J o i n LineJoinRound
# centerXY

110 # padY (750/433)
# pad 1 .1
# bg white

main : : IO ( )
115 main = defaultMain ( diagram 4)

6



oeis-diagrams 2018/A056283.hs

3 2018/A056283.hs

−− oe i s −diagrams −− u n o f f i c i a l diagrams o f OEIS sequences
−− Copyright (C) 2016−2017 Claude Heiland −Allen
−− License CC−BY−NC <https : // creativecommons . org / l i c e n s e s /by−nc/3.0/>

5 −− https : // o e i s . org /A056283
−− Number o f n−bead neck l a c e s with exac t l y three d i f f e r e n t co l o r ed beads .

−− a (4 ) = 30
−− a (8 ) = 2018

10

{−# LANGUAGE Flex ib l eContext s #−}
{−# LANGUAGE TypeFamil ies #−}
import Diagrams . Prelude h id ing ( s i z e , zoom)
import Diagrams . Backend .SVG. CmdLine (B, defaultMain )

15

import Control .Monad ( rep l i cateM )
import Data . L i s t ( i n i t s , nub , sort , t a i l s )
import System .Random (newStdGen , randoms )

20 r o t a t i o n s : : [ a ] −> [ [ a ] ]
r o t a t i o n s xs = zipWith (++) ( t a i l s xs ) ( i n i t s xs )

canon i ca l : : Ord a => [ a ] −> [ a ]
c anon i ca l xs = minimum ( r o t a t i o n s xs )

25

i sCanon i ca l : : Ord a => [ a ] −> Bool
i sCanon i ca l xs = xs == canon i ca l xs

i s F u l l : : Eq a => Int −> [ a ] −> Bool
30 i s F u l l k xs = length (nub xs ) == k

sequences : : Int −> Int −> [ [ Int ] ]
sequences k n = rep l i cateM n [ 1 . . k ]

35 neck l a c e s : : Int −> Int −> [ [ Int ] ]
n e ck l a c e s k = f i l t e r (\ xs −> i sCanon i ca l xs && i s F u l l k xs ) . sequences k

a056283 : : [ Int ]
a056283 = map ( l ength . ne ck l a c e s 3) [ 1 . . ]

40

chunk : : Int −> [ a ] −> [ [ a ] ]
chunk [ ] = [ ]
chunk n zs = l e t ( xs , ys ) = sp l i tA t n zs in xs : chunk n ys

45 c o l ou r s = cyc l e . map ( blend 0 .5 black ) $ [ red , yel low , blue ]

bead n m p
= ( c i r c l e r ‘ at ‘ p )
# st rokeLocTra i l

50 # trans la teX r
# l c black
# f c ( c o l ou r s ! ! m)
where

r : : Double
55 r = 2 / f romInteg ra l n

7



oeis-diagrams 2018/A070211.hs

neck lace n xs =
zipWith ( bead n) xs ps # mconcat ‘ atop ‘
un i tC i r c l e # l c black ‘ atop ‘

60 strutX s i z e ‘ atop ‘
strutY ( s i z e ∗ s q r t 3 / 2)

where
ps = polygon ( PolygonOpts ( PolyRegular n 1) OrientH o r i g i n )

65 s i z e = 3 .5

zoom f d = withEnvelope d ( s c a l e f d )

diagram : : [ Double ] −> Diagram B
70 diagram g

= bg white
. zoom 1 .2
. padX (4 / 3)
. padY (3 / 2)

75 . centerXY
. vcat
. zipWith t rans la teX ( cy c l e [ 0 , s i z e / 2 ] )
. map ( hcat . map ( neck lace n) )
. chunk 6

80 . (\ xs −> zipWith (\ r ys −> cy c l e ( r o t a t i o n s ys ) ! ! f l o o r ( f r omInteg ra l n ∗ r )⤦
Ç ) ( drop ( l ength xs ) g ) xs )

. map snd . s o r t . z ip g
$ neck l a c e s k n
where

k = 3
85 n = 5

main : : IO ( )
main = do

g <− newStdGen
90 pr in t g

defaultMain . diagram . randoms $ g
−− mapM pr in t . z ip [ 0 . . ] . takeWhile (<= 2018) $ a056283

4 2018/A070211.hs

−− oe i s −diagrams −− u n o f f i c i a l diagrams o f OEIS sequences
−− Copyright (C) 2016−2017 Claude Heiland −Allen
−− License CC−BY−NC <https : // creativecommons . org / l i c e n s e s /by−nc/3.0/>

5 −− https : // o e i s . org /A070211
−− Number o f compos i t ions ( ordered p a r t i t i o n s ) o f n that are concave sequences .
−− Here , a f i n i t e sequence i s concave i f each term ( other than the f i r s t or
−− l a s t ) i s at l e a s t the average o f the two adjacent terms . − Eric M. Schmidt ,
−− Sep 29 2013

10

−− a (8 ) = 24
−− a (35) = 2018

{−# LANGUAGE Flex ib l eContext s #−}
15 import Diagrams . Prelude h id ing (zoom)

import Diagrams . Backend .SVG. CmdLine (B, defaultMain )

8



oeis-diagrams 2018/A070211.hs

import Data . L i s t ( sort , t ranspose )
import System .Random (newStdGen , randoms )

20

compos i t ions : : Int −> [ [ Int ] ]
compos i t ions 0 = [ [ ] ]
compos i t ions n =

[ c
25 | m <− [ 1 . . n ]

, ms <− compositions memo ! ! (n − m)
, l e t c = m : ms
, concave c
]

30

compositions memo : : [ [ [ Int ] ] ]
compositions memo = map compos i t ions [ 0 . . ]

concave : : [ Int ] −> Bool
35 concave [ ] = True

concave [ ] = True
concave [ , ] = True
concave ( a : bs@(b : c : ) ) = 2 ∗ b >= a + c

40 sequences : : Int −> [ [ Int ] ]
sequences n = compositions memo ! ! n

a070211 : : [ Int ]
a070211 = map length compositions memo

45

chunk : : Int −> [ a ] −> [ [ a ] ]
chunk [ ] = [ ]
chunk n zs = l e t ( xs , ys ) = sp l i tA t n zs in xs : chunk n ys

50 baseColours = [ grey , red , blue , ye l low ]
l i gh tCo l ou r s = map ( blend 0 .5 white ) baseColours
darkColours = map ( blend 0 .5 black ) baseColours
c o l ou r s = drop 7 . c y c l e . concat . t ranspose $ [ l i gh tCo lour s , darkColours ]

55 zoom f d = withEnvelope d ( s c a l e f d )

bar s m
= ( r e c t 0 .75 ( f r omInteg ra l m : : Double ) ‘ atop ‘ strutX 1)
# scaleX s

60 # l c black
# f c ( c o l ou r s ! ! m)

barchart n xs
= map ( bar ( f r omInteg ra l n / f r omInteg ra l ( l ength xs ) ) ) xs

65 # hcat
# centerXY
‘ atop ‘ strutX ( f r omInteg ra l n)
‘ atop ‘ strutY ( f r omInteg ra l n)

70 diagram : : [ Double ] −> Diagram B
diagram g

= bg white
. zoom 1 .2

9



oeis-diagrams 2018/A118890.hs

. padX (4 / 3)
75 . padY (3 / 2)

. centerXY

. vcat

. map ( hcat . map (pad 1 .2 . barchart n) )

. chunk 6
80 . map snd . s o r t . z ip g

$ sequences n
where

n = 8

85 main : : IO ( )
main = do

g <− newStdGen
pr in t g
defaultMain . diagram . randoms $ g

5 2018/A118890.hs

−− oe i s −diagrams −− u n o f f i c i a l diagrams o f OEIS sequences
−− Copyright (C) 2016−2017 Claude Heiland −Allen
−− License CC−BY−NC <https : // creativecommons . org / l i c e n s e s /by−nc/3.0/>

5 −− https : // o e i s . org /A118890
−− Tr iang l e read by rows : T(n , k ) i s the number o f b inary sequences o f l ength n
−− conta in ing k subsequences 0110 (n , k>=0) .

−− a (25) = T(11 ,2 ) = 142
10 −− a (38) = T(14 ,2 ) = 2018

{−# LANGUAGE Flex ib l eContext s #−}
import Diagrams . Prelude h id ing (zoom)
import Diagrams . Backend .SVG. CmdLine (B, defaultMain )

15

import Data . L i s t ( s o r t )
import System .Random (newStdGen , randoms )

binary : : Int −> [ [ Bool ] ]
20 binary 0 = [ [ ] ]

b inary n = [ b : bs | b <− [ False , True ] , bs <− binary memo ! ! (n − 1) ]

binary memo : : [ [ [ Bool ] ] ]
binary memo = map binary [ 0 . . ]

25

count0110 : : [ Bool ] −> Int
count0110 ( Fa l se : True : True : rest@ ( Fal se : ) ) = 1 + count0110 r e s t
count0110 ( : r e s t ) = count0110 r e s t
count0110 = 0

30

row : : Int −> Int −> [ [ Bool ] ]
row k = f i l t e r ( ( k ==) . count0110 ) . ( binary memo ! ! )

a118890 t : : Int −> Int −> Int
35 a118890 t k = length . row k

a118890 nk : : [ ( ( Int , Int ) , Int ) ]
a118890 nk = concat [ takeWhile ((/= 0) . snd ) [ ( ( n , k ) , a118890 t k n) | k <− ⤦

10



oeis-diagrams 2018/A121551.hs

Ç [ 0 . . ] ] | n <− [ 0 . . ] ]

40 a118890 : : [ Int ]
a118890 = map snd a118890 nk

chunking : : [ Int ] −> [ a ] −> [ [ a ] ]
chunking [ ] = [ ]

45 chunking (n : ns ) zs = l e t ( xs , ys ) = sp l i tA t n zs in xs : chunking ns ys

c o l o u r i z e : : [ Bool ] −> [ Int ]
c o l o u r i z e ( Fa l se : True : True : Fa l se : True : True : Fa l se : r e s t ) = [ 1 , 1 , 1 , 3 , 2 , 2 , 2 ] ++ map ⤦

Ç ( const 0) ( c o l o u r i z e r e s t )
c o l o u r i z e ( Fa l se : True : True : Fa l se : r e s t ) = [ 1 , 1 , 1 , 1 ] ++ map (\x −> i f x == 0 then ⤦

Ç x e l s e 1 + x) ( c o l o u r i z e r e s t )
50 c o l o u r i z e ( : r e s t ) = 0 : c o l o u r i z e r e s t

c o l ou r s = [ grey , red , blue , ye l low ]
co l our Fa l se = ( cy c l e (map ( blend 0 .5 white ) c o l ou r s ) ! ! )
co l our True = ( cy c l e (map ( blend 0 .5 black ) c o l ou r s ) ! ! )

55

b i t b c
= c i r c l e (1 : : Double )
# centerXY
# padX 1 .2

60 # lw th in
# l c black
# f c ( co l ou r b c )

b i t s bs = hcat $ zipWith b i t bs ( c o l o u r i z e bs )
65

diagram : : [ Double ] −> Diagram B
diagram g

= bg white
. padX (780 / 750)

70 . pad 1 .2
. r o t a t e (1/4 @@ turn )
. centerXY
. cat ’ unitX ( with & sep . ˜ sq r t 3)
. zipWith t rans la teY ( cy c l e [ 0 , 2 ] )

75 . map ( cat ’ unitY ( with & sep . ˜ 2) . map b i t s )
. chunking [ 3 6 , 3 5 , 3 6 , 3 5 ]
. map snd . s o r t . z ip g
$ row k n
where

80 k = 2
n = 11

main : : IO ( )
main = do

85 g <− newStdGen
pr in t g
defaultMain . diagram . randoms $ g

6 2018/A121551.hs

−− oe i s −diagrams −− u n o f f i c i a l diagrams o f OEIS sequences
−− Copyright (C) 2016−2017 Claude Heiland −Allen

11



oeis-diagrams 2018/A121551.hs

−− License CC−BY−NC <https : // creativecommons . org / l i c e n s e s /by−nc/3.0/>

5 −− https : // o e i s . org /A121551
−− Number o f par t s in a l l the compos i t ions o f n in to Fibonacc i numbers .

−− a (8 ) = 457 (number o f compos it ion i s 94)
−− a (10) = 2018

10

{−# LANGUAGE Flex ib l eContext s #−}
{−# LANGUAGE TypeFamil ies #−}
import Diagrams . Prelude
import Diagrams . Backend .SVG. CmdLine (B, defaultMain )

15

import Data . L i s t ( sort , t ranspose )
import Data .Maybe ( fromJust )
import System .Random (newStdGen , randoms )

20 f i b s : : [ Int ]
f i b s = 0 : 1 : zipWith (+) f i b s ( t a i l f i b s )

compos i t ions : : Int −> [ [ Int ] ]
compos i t ions 0 = [ [ ] ]

25 compos i t ions n =
[ m : ms
| m <− takeWhile (<= n) ( drop 2 f i b s )
, ms <− compositions memo ! ! (n − m)
]

30

compositions memo : : [ [ [ Int ] ] ]
compositions memo = map compos i t ions [ 0 . . ]

a121551 : : [ Int ]
35 a121551 = map ( l ength . concat ) compositions memo

chunking : : [ Int ] −> [ a ] −> [ [ a ] ]
chunking [ ] = [ ]
chunking (n : ns ) zs = l e t ( xs , ys ) = sp l i tA t n zs in xs : chunking ns ys

40

baseColours = [ grey , red , blue , ye l low ]
l i gh tCo l ou r s = map ( blend 0 .5 white ) baseColours
darkColours = map ( blend 0 .5 black ) baseColours
c o l ou r s = [ blend 0 .5 white grey , blend 0 .5 black red , blend 0 .5 white blue , ⤦

Ç blend 0 .5 black blue , blend 0 .5 white red ]
45

co l our n = fromJust . lookup n . z ip ( drop 2 f i b s ) $ c o l ou r s

bar s n
= r e c t ( s ∗ f r omInteg ra l n) 1

50 # l c black
# f c ( co l ou r n)

bars ns = centerXY . cat ’ unitX ( with & sep . ˜ d) . map ( bar s ) $ ns
where

55 d = 0 .5
n = sum ns
m = length ns
s = f romInteg ra l n / ( f r omInteg ra l (m − 1) ∗ d + f romInteg ra l n )

12
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60 diagram : : [ Double ] −> Diagram B
diagram g

= bg white
. padX (779 / 750)
. pad 1 .2

65 . centerXY
. cat ’ unitX ( with & sep . ˜ sq r t 3)
. zipWith t rans la teY (4 : c y c l e [ 2 , 0 ] )
. map ( cat ’ unitY ( with & sep . ˜ 2) . map bars )
. chunking [ 15 , 16 , 16 , 16 , 16 , 15 ]

70 . map snd . s o r t . z ip g
$ compositions memo ! ! 8

main : : IO ( )
main = do

75 g <− newStdGen
pr in t g
defaultMain . diagram . randoms $ g

−− mapM pr in t . z ip [ 0 . . ] . takeWhile (<= 2018) $ a121551

7 2018/A124255.hs

−− oe i s −diagrams −− u n o f f i c i a l diagrams o f OEIS sequences
−− Copyright (C) 2016−2017 Claude Heiland −Allen
−− License CC−BY−NC <https : // creativecommons . org / l i c e n s e s /by−nc/3.0/>

5 −− https : // o e i s . org /A124255
−− Forest −and− t r e e s problem : square o f d i s t anc e to most d i s t an t v i s i b l e t r e e .

−− a (8 ) = 61 (most d i s t an t t r e e at (5 , 6) )
−− a (45) = 2018

10

{−# LANGUAGE Flex ib l eContext s #−}
import Diagrams . Prelude
import Diagrams . Backend .SVG. CmdLine (B, defaultMain )

15 import Data .Maybe ( catMaybes )

n : : Double
n = 8

20 r e s o l u t i o n : : Int
r e s o l u t i o n = 4096

t r e e s 1 : : Diagram B
t r e e s 1 = mconcat

25 [ ( c i r c l e (1 / n) ‘ at ‘ p2 ( i + 1 / n , j ) ) # s t rokeLocTra i l
| i <− [−n . . n ]
, j <− [−n . . n ]
, i /= 0 | | j /= 0
]

30

t r e e s 2 : : Diagram B
t r e e s 2 = mconcat

[ ( c i r c l e (1 / n) ‘ at ‘ p2 ( i + 1 / n , j ) )
# s t rokeLocTra i l

13
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35 # lw th in
# i f v i s i b l e ( p2 ( i , j ) )

then l c b lack . f c ( blend 0 .5 black red )
e l s e l c ( blend 0 .5 black grey ) . f c ( blend 0 .5 white grey )

| i <− [−n . . n ]
40 , j <− [−n . . n ]

, i /= 0 | | j /= 0
]

v i s i b l e p = any ((< 0 . 5 ) . d i s t anc e p) boundary
45

boundary = catMaybes
[ rayTraceV o r i g i n ( angleV $ t @@ turn ) t r e e s 1
| i <− [ 0 . . r e s o l u t i o n − 1 ]
, l e t t = f romInteg ra l i / f r omInteg ra l r e s o l u t i o n

50 ] # map ( ‘ t r an s l a t e ‘ o r i g i n )

v i s i b i l i t y : : Diagram B
v i s i b i l i t y
= boundary

55 # fromVert i ce s
# mapLoc c l o s eT r a i l
# s t rokeLocTra i l
# lw veryThin
# l c black

60 # fc ( blend 0 .5 white blue )

obse rve r
= c i r c l e (1 /n)
# lw th in

65 # l c black
# f c ( blend 0 .5 black blue )

diagram : : Diagram B
diagram

70 = bg white
. pad 1 .2
. padX (4 / 3)
$ obse rve r ‘ atop ‘ t r e e s 2 ‘ atop ‘ v i s i b i l i t y

75 main : : IO ( )
main = defaultMain diagram

8 2018/A133736.hs

−− oe i s −diagrams −− u n o f f i c i a l diagrams o f OEIS sequences
−− Copyright (C) 2016−2017 Claude Heiland −Allen
−− License CC−BY−NC <https : // creativecommons . org / l i c e n s e s /by−nc/3.0/>

5 −− https : // o e i s . org /A133736
−− Number o f graphs on n unlabe led nodes that have an Eule r ian cyc le , i . e . , a
−− cy c l e that goes through every edge in the graph exac t l y once .

−− a (6 ) = 15
10 −− a (9 ) = 2018

{−# LANGUAGE Flex ib l eContext s #−}

14



oeis-diagrams 2018/A133736.hs

{−# LANGUAGE TypeFamil ies #−}
import Diagrams . Prelude

15 import Diagrams . Backend .SVG. CmdLine (B, defaultMain )

import Data . L i s t ( s o r t )
import System .Random (newStdGen , randoms )

20 chunk : : Int −> [ a ] −> [ [ a ] ]
chunk [ ] = [ ]
chunk n zs = l e t ( xs , ys ) = sp l i tA t n zs in xs : chunk n ys

c y c l i c ps = ( ps , z ip ps ( drop 1 ( cy c l e ps ) ) )
25 b i c y c l i c ps = z ip ps ( drop 2 ( cy c l e ps ) )

graphs =
[ case [ o r i g i n ] o f ps −> ( ps , [ ] )
, c y c l i c $ t r i a n g l e ( s ∗2)

30 , c y c l i c $ square ( s ∗2)
, c y c l i c $ pentagon 2
, case o r i g i n : square ( s ∗2) o f

ps@ [ o , a , b , c , d ] −> ( ps , [ ( o , a ) , ( o , b ) , ( o , c ) , ( o , d ) , ( a , b ) , ( c , d ) ] )
, case map p2 [ ( 0 , s ) ,(0 , − s ) ,(− s , 0 ) , ( s q r t 6 / 2 ,0) , ( s q r t 6 , 0) ] o f

35 ps@ [ u , d , l ,m, r ] −> ( ps , [ ( u , l ) , ( u ,m) , ( u , r ) , ( u , d) , ( d , l ) , ( d ,m) , ( d , r ) ] )
, case c y c l i c $ pentagon 2 o f ( ps , e s ) −> ( ps , e s ++ b i c y c l i c ps )
, c y c l i c $ hexagon 2
, case square ( s ∗2) ++ [ o r i g i n , p2 ( s ∗2 ,0) ] o f

ps@ [ a , b , c , d , o , r ] −> ( ps , [ ( c , d ) , ( a , r ) , ( b , r ) , ( o , a ) , ( o , b ) , ( o , c ) , ( o , d ) ] )
40 , case square ( s ∗2) ++ [ o r i g i n , p2 ( s ∗2 ,0) ] o f

ps@ [ a , b , c , d , o , r ] −> ( ps , [ ( a , b ) , ( b , c ) , ( c , d ) , ( d , a ) , ( a , r ) , ( b , r ) , ( o , a ) , ( o , b )⤦
Ç ] )

, case map p2 [ ( 0 , s ) ,(0 , − s ) , ( −1.5∗ s , 0 ) , ( −0.5∗ s , 0 ) , ( 0 . 5∗ s , 0 ) , ( 1 . 5∗ s , 0 ) ] o f
ps@ [ u , l , a , b , c , d ] −> ( ps , map ( ( , ) u) [ a , b , c , d ] ++ map ( ( , ) l ) [ a , b , c , d ] )

, case c y c l i c $ hexagon 2 o f
45 (ps@ [ a , b , c , d , e , f ] , e s ) −> ( ps , e s ++ [ ( a , c ) , ( c , e ) , ( e , a ) ] )

, case hexagon 2 o f
ps@ [ a , r , b , c , l , d ] −> ( ps , [ ( a , b ) , ( b , c ) , ( c , d ) , ( d , a ) , ( a , c ) , ( b , d) , ( a , r ) , ( b , r )⤦

Ç , ( c , l ) , ( d , l ) ] )
, case c y c l i c $ hexagon 2 o f

(ps@ [ a , b , c , d , e , f ] , e s ) −> ( ps , e s ++ b i c y c l i c ( drop 1 ps ) )
50 , case c y c l i c $ hexagon 2 o f ( ps , e s ) −> ( ps , e s ++ b i c y c l i c ps )

]
where

s = sq r t 2

55 node es p
= ( c i r c l e r ‘ at ‘ p )
# trans la teX r
# st rokeLocTra i l
# l c black

60 # fc ( blend 0 .5 white ( [ yel low , blue , red ] ! ! ( mu l t i p l i c i t y es p ‘ div ‘ 2) ) )
where

r = 0 .5

mu l t i p l i c i t y es p = length . f i l t e r (p ==) $ map f s t es ++ map snd es
65

edge (p , q ) = p ˜˜ q # l c black

15
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graph : : ( [ P2 Double ] , [ ( P2 Double , P2 Double ) ] ) −> Diagram B
graph ( ps , e s )

70 = (mconcat (map ( node es ) ps ) ‘ atop ‘ mconcat (map edge es ) )
# centerXY ‘ atop ‘ strutX 6 ‘ atop ‘ strutY 6

diagram : : [ Double ] −> Diagram B
diagram g

75 = bg white
. pad 1 .15
. padY (750/600)
. centerXY
. vcat

80 . map hcat
. chunk 5
. map graph
. map snd . s o r t . z ip g
$ graphs

85

main : : IO ( )
main = do

g <− newStdGen
pr in t g

90 defaultMain . diagram . randoms $ g

9 2018/A149037.hs

−− oe i s −diagrams −− u n o f f i c i a l diagrams o f OEIS sequences
−− Copyright (C) 2016−2017 Claude Heiland −Allen
−− License CC−BY−NC <https : // creativecommons . org / l i c e n s e s /by−nc/3.0/>

5 −− https : // o e i s . org /A149037
−− Number o f walks with in Nˆ3 ( the f i r s t octant o f Zˆ3) s t a r t i n g at (0 , 0 , 0 ) and
−− c o n s i s t i n g o f n s t ep s taken from {( −1 , −1 , 0) , ( −1 , 0 , 1) , (0 , 1 , 1) ,
−− (1 , −1 , 1) , (1 , 0 , −1) } .

10 −− a (4 ) = 35
−− a (7 ) = 2018

{−# LANGUAGE Flex ib l eContext s #−}
import Diagrams . Prelude h id ing ( pro j e c t , t r a n s l a t i o n )

15 import Diagrams . Backend .SVG. CmdLine (B, defaultMain )

import Control .Monad ( guard )
import Data . L i s t ( sortOn , t ranspose )
import System .Random (newStdGen , randoms )

20

s t ep s : : [V3 Int ]
s t ep s = [ v (−1) (−1) 0 , v (−1) 0 1 , v 0 1 1 , v 1 (−1) 1 , v 1 0 (−1) ]

where
v = mkR3

25

walk : : V3 Int −> [V3 Int ]
walk p = do

step <− s t ep s
p <− pure $ p ˆ+ˆ step

30 guard ( view x p >= 0)
guard ( view y p >= 0)

16
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guard ( view z p >= 0)
pure p

35 extend : : [V3 Int ] −> [ [ V3 Int ] ]
extend ps@(p : ) = do

q <− walk p
pure (q : ps )

40 i n i t i a l : : [ [ V3 Int ] ]
i n i t i a l = [ [mkR3 0 0 0 ] ]

walks : : [ [ [ V3 Int ] ] ]
walks = i t e r a t e ( concatMap extend ) i n i t i a l

45

g r id : : [V3 Int ]
g r i d = [ mkR3 x y z | x <− [ 0 . . 3 ] , y <− [ 0 . . 3 ] , z <− [ 0 . . 3 ] ]

chunk : : Int −> [ a ] −> [ [ a ] ]
50 chunk [ ] = [ ]

chunk n zs = l e t ( xs , ys ) = sp l i tA t n zs in xs : chunk n ys

p r o j e c t r p = ( z − 12 , p2 (u , v ) )
where

55 x = f romInteg ra l $ view x p
y = f romInteg ra l $ view y p
z = f romInteg ra l $ view z p
q = [ x , y , z , 1 ]
[ a , b , c , d ] = trans fo rmat ion r ‘mv‘ q

60 [ u , v ,w] = map (/d) [ a , b , c ]

t rans fo rmat ion : : Bool −> [ [ Double ] ]
t rans fo rmat ion r

= pe r sp e c t i v e ‘mm‘
65 t r a n s l a t i o n 0 0 (−10) ‘mm‘

rotat ionX ( −0 .2) ‘mm‘
rotat ionY ( i f r then 1 + 0 .1 e l s e 1 − 0 . 1 ) ‘mm‘
t r a n s l a t i o n (−2) (−2) (−2)

70 pe r sp e c t i v e : : [ [ Double ] ]
p e r s p e c t i v e
= [ [ 1 / ( r a t i o ∗ t a n h a l f a n g l e ) , 0 , 0 , 0 ]

, [ 0 , 1 / t an ha l f ang l e , 0 , 0 ]
, [ 0 , 0 , −( f a r + near ) / ( f a r − near ) , −2 ∗ ( f a r ∗ near ) / ( f a r − near ) ]

75 , [ 0 , 0 , −1 , 0 ]
]

where
t a n h a l f a n g l e = tan ( ang le / 2)
near = 0 .1

80 f a r = 20
ang le = pi / 8
r a t i o = 1

rotat ionX : : Double −> [ [ Double ] ]
85 rotat ionX t

= [ [ 1 , 0 , 0 , 0 ] , [ 0 , c , s , 0 ] , [ 0 , −s , c , 0 ] , [ 0 , 0 , 0 , 1 ] ]
where

c = cos t

17
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s = s i n t
90

rotat ionY : : Double −> [ [ Double ] ]
rotat ionY t

= [ [ c , 0 , s , 0 ] , [ 0 , 1 , 0 , 0 ] , [ −s , 0 , c , 0 ] , [ 0 , 0 , 0 , 1 ] ]
where

95 c = cos t
s = s i n t

t r a n s l a t i o n : : Double −> Double −> Double −> [ [ Double ] ]
t r a n s l a t i o n x y z

100 = [ [ 1 , 0 , 0 , x ]
, [ 0 , 1 , 0 , y ]
, [ 0 , 0 , 1 , z ]
, [ 0 , 0 , 0 , 1 ]
]

105

vv : : [ Double ] −> [ Double ] −> Double
vv a b = sum $ zipWith (∗ ) a b

mv : : [ [ Double ] ] −> [ Double ] −> [ Double ]
110 mv a b = map ( ‘ vv ‘ b) a

mm : : [ [ Double ] ] −> [ [ Double ] ] −> [ [ Double ] ]
mm a b = [ [ u ‘ vv ‘ v | v <− t ranspose b ] | u <− a ]

115 path : : [V3 Int ] −> Diagram B
path w

= pad 1 .2
. withEnvelope ’ ( centerXY $ f romVert i ce s

(map ( snd . p r o j e c t Fa l se ) g r id ++ map ( snd . p r o j e c t True ) g r id ) )
120 . centerXY

$ f romVert i ce s (map ( snd . p r o j e c t Fa l se ) w) # l c ( blend 0 .5 black red ) ‘ atop ‘
f romVert i ce s (map ( snd . p r o j e c t True ) w) # l c ( blend 0 .5 black blue )

withEnvelope ’ : : Diagram B −> Diagram B −> Diagram B
125 withEnvelope ’ = withEnvelope

diagram : : [ Double ] −> Diagram B
diagram g

= bg white
130 . pad 1 .1

. padY (750/663)

. centerXY

. vcat

. map ( hcat . map path )
135 . chunk 7

. map snd . sortOn f s t . z ip g
$ walks ! ! 4

main : : IO ( )
140 main = do

g <− newStdGen
pr in t g
defaultMain . diagram . randoms $ g

18
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10 2018/A213497.hs

−− oe i s −diagrams −− u n o f f i c i a l diagrams o f OEIS sequences
−− Copyright (C) 2016−2017 Claude Heiland −Allen
−− License CC−BY−NC <https : // creativecommons . org / l i c e n s e s /by−nc/3.0/>

5 −− https : // o e i s . org /A213497
−− Number o f (w, x , y ) with a l l terms in { 0 , . . . , n} and w = min ( |w−x | , | x−y | ) .

−− a (5 ) = 40
−− a (40) = 2018

10

{−# LANGUAGE Flex ib l eContext s #−}
import Diagrams . Prelude
import Diagrams . Backend .SVG. CmdLine (B, defaultMain )

15 import Data . L i s t ( s o r t )
import System .Random (newStdGen , randoms )

tup l e s : : Int −> [ ( Int , Int , Int ) ]
t up l e s n =

20 [ (w, x , y )
| w <− [ 0 . . n ]
, x <− [ 0 . . n ]
, y <− [ 0 . . n ]
, w == min ( abs (w − x ) ) ( abs (x − y ) )

25 ]

chunk : : Int −> [ a ] −> [ [ a ] ]
chunk [ ] = [ ]
chunk n zs = l e t ( xs , ys ) = sp l i tA t n zs in xs : chunk n ys

30

c o l ou r s =
[ l grey
, d grey
, l b lue

35 , l red
, d blue
, d red
]
where

40 d = blend 0 .5 white
l = blend 0 .5 black

draw : : Int −> ( Int , Int , Int ) −> Diagram B
draw n (w, x , y )

45 = ( c i r c l e ( r w) # f c ( c o l ou r s ! ! w) | | |
c i r c l e ( r x ) # f c ( c o l ou r s ! ! x ) | | |
c i r c l e ( r y ) # f c ( c o l ou r s ! ! y ) )

# centerXY
# atop ( strutX (4 ∗ r n + 6) )

50 # atop ( strutY (2 ∗ r n + 6) )
# ro ta t e (1/7 @@ turn )
where

r t = 0 .5 + f romInteg ra l t

55 diagram : : [ Double ] −> Diagram B

19
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diagram g
= bg white
. pad 1 .2
. padX (777/750)

60 . centerXY
. vcat
. map hcat
. chunk 8
. map (draw n)

65 . map snd . s o r t . z ip g
$ tup l e s n
where

n = 5

70 main : : IO ( )
main = do

g <− newStdGen
pr in t g
defaultMain . diagram . randoms $ g

11 2018/A229915.hs

−− oe i s −diagrams −− u n o f f i c i a l diagrams o f OEIS sequences
−− Copyright (C) 2016−2017 Claude Heiland −Allen
−− License CC−BY−NC <https : // creativecommons . org / l i c e n s e s /by−nc/3.0/>

5 −− https : // o e i s . org /A229915
−− Number o f e s p a l i e r polycubes o f a g iven volume in dimension 3 .

−− a (7 ) = 34
−− a (20) = 2018

10

{−# LANGUAGE Flex ib l eContext s #−}
import Diagrams . Prelude h id ing ( cube )
import Diagrams . Backend .SVG. CmdLine (B, defaultMain )

15 import Control .Monad ( guard )
import Data . L i s t (nub , sort , sortOn )
import Data . Tuple ( swap )
import System .Random (newStdGen , randoms )

20 p a r t i t i o n s : : Int −> [ [ Int ] ]
p a r t i t i o n s 0 = [ [ ] ]
p a r t i t i o n s n
= nub [ s o r t $ m : ms | m <− [ 1 . . n ] , ms <− part i t ions memo ! ! (n − m) ]

25 part i t ions memo : : [ [ [ Int ] ] ]
part i t ions memo = map p a r t i t i o n s [ 0 . . ]

e s p a l i e r s n = do
a <− concat $ take (2 ∗ n) part i t ions memo

30 b <− concat $ take (2 ∗ n) part i t ions memo
guard ( not ( nu l l a ) )
guard ( not ( nu l l b ) )
guard ( l ength a == length b)
e <− pure $ combine ( f e r r e r s a ) ( f e r r e r s b)

35 guard ( l ength e == n)

20
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pure e

f e r r e r s = concat . zipWith (\ i j −> map ( ( , ) i ) [ 1 . . j ] ) [ 1 . . ] . r e v e r s e

40 combine as bs
= nub $ s o r t [ ( i , j , k ) | ( i , j ) <− as , ( i ’ , k ) <− bs , i == i ’ ]

a229915 = map ( l ength . nub . map so r t . e s p a l i e r s ) [ 0 . . ]

45 chunking : : [ Int ] −> [ a ] −> [ [ a ] ]
chunking [ ] = [ ]
chunking (n : ns ) zs = l e t ( xs , ys ) = sp l i tA t n zs in xs : chunking ns ys

withEnvelope ’ : : Diagram B −> Diagram B −> Diagram B
50 withEnvelope ’ = withEnvelope

cube ( i , j , k )
= trans la t eX x
. t rans la t eY y

55 $ rhombus grey [ o , a , b , c ] ‘ atop ‘
rhombus red [ o , c , d , e ] ‘ atop ‘
rhombus blue [ o , e , f , a ]

where
x = f romInteg ra l ( j − k ) ∗ s q r t 3 / 2

60 y = f romInteg ra l i − f r omInteg ra l ( j + k ) ∗ 0 .5
[ o , a , b , c , d , e , f ] = o r i g i n : hexagon 1 # map ( ro t a t e ( 1 . 5 / 6 @@ turn ) )
rhombus c xs

= fromVert i ce s xs
# mapLoc c l o s eT r a i l

65 # st rokeLocTra i l
# l c black
# f c ( blend 0 .5 white c )

draw
70 = centerXY

. mconcat

. map cube

. sortOn (\ ( i , j , k ) −> (− i , − j , −k ) )

75

diagram : : [ Double ] −> Diagram B
diagram g

= bg white
. pad 1 .2

80 . padY (750/739)
. centerXY
. l ineCap LineCapRound
. l i n e J o i n LineJoinRound
. vcat

85 . map ( centerXY . hcat )
. chunking [ 7 , 7 , 6 , 7 , 7 ]
. map ( withEnvelope ’ env . draw )
. map snd . s o r t . z ip g
$ e s p a l i e r s n

90 where
n = 7
env = centerXY . mconcat . map draw . e s p a l i e r s $ n
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95 main : : IO ( )
main = do

g <− newStdGen
pr in t g
defaultMain . diagram . randoms $ g

100 −− mapM pr in t . z ip [ 0 . . ] . takeWhile (<= 2018) $ a229915

12 2018/A240059.hs

−− oe i s −diagrams −− u n o f f i c i a l diagrams o f OEIS sequences
−− Copyright (C) 2016−2017 Claude Heiland −Allen
−− License CC−BY−NC <https : // creativecommons . org / l i c e n s e s /by−nc/3.0/>

5 −− https : // o e i s . org /A240059
−− Number o f p a r t i t i o n s o f n such that m(1) > m(3) , where m = mu l t i p l i c i t y .

−− a (12) = 46
−− a (27) = 2018

10

{−# LANGUAGE Flex ib l eContext s #−}
{−# LANGUAGE TypeFamil ies #−}
import Diagrams . Prelude
import Diagrams . Backend .SVG. CmdLine (B, defaultMain )

15

import Data . L i s t (nub , sort , zipWith4 )
import System .Random (newStdGen , randoms )

p a r t i t i o n s : : Int −> [ [ Int ] ]
20 p a r t i t i o n s 0 = [ [ ] ]

p a r t i t i o n s n
= nub [ s o r t $ m : ms | m <− [ 1 . . n ] , ms <− part i t ions memo ! ! (n − m) ]

part i t ions memo : : [ [ [ Int ] ] ]
25 part i t ions memo = map p a r t i t i o n s [ 0 . . ]

mu l t i p l i c i t y : : Int −> [ Int ] −> Int
mu l t i p l i c i t y k = length . f i l t e r ( k ==)

30 a240059 ps : : [ [ [ Int ] ] ]
a240059 ps

= map ( f i l t e r (\ xs −> mu l t i p l i c i t y 1 xs > mu l t i p l i c i t y 3 xs ) ) part i t ions memo

a240059 = map length a240059 ps
35

chunking : : [ Int ] −> [ a ] −> [ [ a ] ]
chunking [ ] = [ ]
chunking (n : ns ) zs = l e t ( xs , ys ) = sp l i tA t n zs in xs : chunking ns ys

40 co lour ’ b = blend 0 .5 ( i f b then black e l s e white )
co l our 1 b = colour ’ b red
co l our 3 b = colour ’ b blue
co l our b = colour ’ b grey

45 pieChart : : Int −> [ Int ] −> Diagram B
pieChart n xs

22
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= mconcat ws
# centerXY
# pad padding

50 where
ys = scan l (+) 0 xs
t s = map (\y −> f r omInteg ra l y / f r omInteg ra l n) ys
ws = zipWith4 w t s ( t a i l t s ) xs ( c y c l e [ True , Fa l se ] )
w l o h i m b

55 = wedge 1 ( r o t a t e ( l o @@ turn ) xDir ) ( ( h i − l o ) @@ turn )
# l c black
# lineCap LineCapRound
# l i n e J o i n LineJoinRound
# f c ( co l ou r m b)

60

padding = 1 .2

diagram : : [ Double ] −> Diagram B
diagram g

65 = bg white
. pad padding
. padY (750/706)
. centerXY
. vcat

70 . zipWith t rans la teX ( [ padding , 0 , padding , 0 , padding , 2 ∗ padding ] )
. map hcat
. chunking [ 7 , 8 , 8 , 8 , 8 , 7 ]
. map ( pieChart n)
. map snd . s o r t . z ip g

75 $ a240059 ps ! ! n
where

n = 12

main : : IO ( )
80 main = do

g <− newStdGen
pr in t g
defaultMain . diagram . randoms $ g

−− mapM pr in t . z ip [ 0 . . ] . takeWhile (<= 2018) $ a240059

13 2018/A267255.hs

−− oe i s −diagrams −− u n o f f i c i a l diagrams o f OEIS sequences
−− Copyright (C) 2016−2017 Claude Heiland −Allen
−− License CC−BY−NC <https : // creativecommons . org / l i c e n s e s /by−nc/3.0/>

5 −− https : // o e i s . org /A267255
−− Decimal r ep r e s en t a t i on o f the n−th i t e r a t i o n o f the ”Rule 111” elementary
−− c e l l u l a r automaton s t a r t i n g with a s i n g l e ON ( black ) c e l l .

−− a (5 ) = 2018
10

{−# LANGUAGE Flex ib l eContext s #−}
import Diagrams . Prelude
import Diagrams . Backend .SVG. CmdLine (B, defaultMain )

15 import Control .Monad ( rep l i cateM )

23
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data Ce l l = O | I

r u l e : : [ Ce l l ] −> [ Ce l l ]
20 r u l e ( I : xs@( I : I : ) ) = O : ru l e xs

r u l e ( I : xs@( I :O: ) ) = I : r u l e xs
r u l e ( I : xs@(O: I : ) ) = I : r u l e xs
r u l e ( I : xs@(O:O: ) ) = O : ru l e xs
r u l e (O: xs@( : : ) ) = I : r u l e xs

25 r u l e = [ ]

i n i t i a l : : ( Cel l , [ Ce l l ] )
i n i t i a l = (O, [ I ] )

30 s tep : : ( Cel l , [ Ce l l ] ) −> ( Cel l , [ Ce l l ] )
s tep ( c , xs ) = ( case c o f I −> O ; O −> I , r u l e ( [ c , c ] ++ xs ++ [ c , c ] ) )

h i s t o r y : : [ [ Ce l l ] ]
h i s t o r y = map snd . take 15 $ i t e r a t e s tep i n i t i a l

35

c e l l : : Bool −> Ce l l −> Diagram B
c e l l b O = c i r c l e 1 # pad 1 .2 # l c black # f c ( co l ou r b blue )
c e l l b I = c i r c l e 1 # pad 1 .2 # l c black # f c ( co l ou r b red )

40 co l our b = blend 0 .5 ( i f b then black e l s e white )

key : : [ Ce l l ] −> Diagram B
key xs@ [ a , b , c ]

= ( centerX ( c e l l Fa l se a | | | c e l l Fa l se b | | | c e l l Fa l se c )
45 ===

centerX ( c e l l True ( head ( ru l e xs ) ) ) )
# centerXY # padX 1 .2

legend : : Diagram B
50 l egend = centerXY . hcat . map key . rep l i cateM 3 $ [ I ,O]

diagram
= bg white
. pad 1 .2

55 . padY (750/672)
. centerXY
. ( legend ===)
. ( strutY 6 ===)
. centerXY

60 . vcat
. zipWith (\n −> centerX . hcat . map ( c e l l (n == 5) ) ) [ 0 . . ]
$ h i s t o r y

main = defaultMain diagram

14 2018/A271996.hs

−− oe i s −diagrams −− u n o f f i c i a l diagrams o f OEIS sequences
−− Copyright (C) 2016−2017 Claude Heiland −Allen
−− License CC−BY−NC <https : // creativecommons . org / l i c e n s e s /by−nc/3.0/>

5 −− https : // o e i s . org /A271996
−− The c r y s t a l l o g e n sequence ( a (n) = A018227 (n) −4) .
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−− a (7 ) = 114
−− a (21) = 2018

10

{−# LANGUAGE Flex ib l eContext s #−}
{−# LANGUAGE TypeFamil ies #−}
import Diagrams . Prelude
import Diagrams . Backend .SVG. CmdLine (B, defaultMain )

15

s h e l l s = [ 2 , 8 , 8 , 18 , 18 , 32 , 32 ]
i sLa s t = map ( const Fa l se ) ( drop 1 s h e l l s ) ++ [ True ]

nuc leus = c i r c l e 0 .25 # l c black # f c ( blend 0 .5 black blue )
20

ho le p = ( c i r c l e 0 .25 ‘ at ‘ p ) # trans la t eX 0 .25 # st rokeLocTra i l # f c ( blend 0 .5⤦
Ç white red )

e l e c t r on p = ( c i r c l e 0 .125 ‘ at ‘ p ) # trans la t eX 0.125 # st rokeLocTra i l # f c (⤦
Ç blend 0 .5 white blue )

25 s h e l l : : Int −> Int −> Bool −> Diagram B
s h e l l i n b
= ( i f odd i then ro t a t e ( ( 0 . 5 / f r omInteg ra l n) @@ turn ) e l s e id )
$ mconcat ( zipWith ( $ ) ( i f b then concat $ r e p l i c a t e 4 ( ho le : r e p l i c a t e ( ( n −⤦

Ç 4) ‘ div ‘ 4) e l e c t r o n ) e l s e r e p l i c a t e n e l e c t r o n )
( polygon ( PolygonOpts ( PolyRegular n r ) NoOrient o r i g i n ) ) ) # l c black

30 ‘ atop ‘ c i r c l e r # l c black
where

r = 4 ∗ ( f r omInteg ra l ( i + 2) / f r omInteg ra l ( l ength s h e l l s + 1) )

diagram : : Diagram B
35 diagram

= bg white
. pad 1 .2
. padX (1000/750)
. r o t a t e (1 / 3 @@ turn )

40 . centerXY
. atop nuc leus
. mconcat
$ zipWith3 s h e l l [ 0 . . ] s h e l l s i sLa s t

45 main = defaultMain diagram

15 35/A000292.hs

−− oe i s −diagrams −− u n o f f i c i a l diagrams o f OEIS sequences
−− Copyright (C) 2016−2017 Claude Heiland −Allen
−− License CC−BY−NC <https : // creativecommons . org / l i c e n s e s /by−nc/3.0/>

5 −− https : // o e i s . org /A000292
−− The number o f (n+2)−b i t numbers which conta in two runs o f 1 ’ s in t h e i r b inary
−− expansion . − Vladimir Shevelev , Jul 30 2010

{−# LANGUAGE Flex ib l eContext s #−}
10 import Diagrams . Prelude h id ing ( parts , s i z e )

import Diagrams . Backend .SVG. CmdLine (B, defaultMain )
import Diagrams .TwoD. Arc ( arcT )

25



oeis-diagrams 69/A003269.hs

import Data . L i s t ( sort , t ranspose )
15 import Data . L i s t . S p l i t ( chunksOf )

par t s n =
[ draw

[ r e p l i c a t e b True
20 , r e p l i c a t e c Fa l se

, r e p l i c a t e d True
, r e p l i c a t e e Fa l se
]

‘ atop ‘ strutXY ( s i z e ∗ 5)
25 | a <− [ 0 ]

, b <− [ 1 . . n − 1 − a ]
, c <− [ 1 . . n − 1 − a − b ]
, d <− [ 1 . . n − a − b − c ]
, l e t e = n − a − b − c − d

30 ]

s i z e : : Double
s i z e = 3

35 g r id = vcat . map hcat

c e l l True = c i r c l e 1 # fcA ( red ‘ withOpacity ‘ 0 . 5 ) # l c black ‘ atop ‘ strutXY ⤦

Ç s i z e
c e l l Fa l se = c i r c l e 1 # f c white # l c black ‘ atop ‘ strutXY s i z e

40 draw = centerXY . r o t a t e (1/5 @@ turn ) . centerXY . vcat . map ( centerXY . ( ‘⤦
Ç atop ‘ strutXY s i z e ) . hcat . map c e l l )

strutXY x = strutX x ‘ atop ‘ strutY x

diagram m n
45 = lw th i ck

. bg white

. centerXY

. g r id

. chunksOf m
50 $ par t s (n + 2)

main = defaultMain ( diagram 5 5)

16 69/A003269.hs

−− oe i s −diagrams −− u n o f f i c i a l diagrams o f OEIS sequences
−− Copyright (C) 2016−2017 Claude Heiland −Allen
−− License CC−BY−NC <https : // creativecommons . org / l i c e n s e s /by−nc/3.0/>

5 −− https : // o e i s . org /A003269
−− a (n+1) i s the number o f compos i t ions o f n in to par t s 1 and 4 . − Joerg Arndt ,
−− Jun 25 2011

{−# LANGUAGE TypeFamil ies #−}
10

import Diagrams . Prelude h id ing ( par t s )
import Diagrams . Backend .SVG. CmdLine (B, defaultMain )
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import Data . L i s t ( sortBy )
15 import Data . Monoid ((<>) )

import Data . Ord ( comparing )

par t s = [ 1 , 4 ]

20 compos it ions ’ t o t a l
| t o t a l < 0 = [ ]
| t o t a l == 0 = [ [ ] ]
| otherwi s e = [ part : r e s t | part <− parts , r e s t <− compos i t ions ( t o t a l − ⤦

Ç part ) ]

25 compos i t ions t o t a l = f i l t e r ( ( t o t a l ==) . sum) ( compos it ions ’ t o t a l )

diagram1 : : [ Int ] −> Diagram B
diagram1 i s = mconcat [ s t r okeLocTra i l $ c i r c l e ( 0 . 1 25 ) ‘ at ‘ v | v <− vs ] # lw ⤦

Ç th in # f c black ‘ atop ‘ head vs ˜˜ l a s t vs ‘ atop ‘ strutY (1/3)
where

30 vs = map (\x −> p2 ( f r omInteg ra l x , 0) ) ( s can l (+) 0 i s )

diagram : : Int −> Diagram B
diagram = bg white . frame 2 . centerXY . vcat . map diagram1 . compos i t ions

35 main = defaultMain ( diagram 15)

17 70/A000129.hs

−− oe i s −diagrams −− u n o f f i c i a l diagrams o f OEIS sequences
−− Copyright (C) 2016−2017 Claude Heiland −Allen
−− License CC−BY−NC <https : // creativecommons . org / l i c e n s e s /by−nc/3.0/>

5 −− https : // o e i s . org /A000129
−− a (n) i s the number o f compos i t ions ( ordered p a r t i t i o n s ) o f n−1 in to two s o r t s
−− o f 1 ’ s and one s o r t o f 2 ’ s . Example : the a (3 )=5 compos i t ions o f 3−1=2 are
−− 1+1, 1+1 ’ , 1 ’+1 , 1 ’+1 ’ , and 2 . − Bob Selcoe , Jun 21 2013

10 {−# LANGUAGE Flex ib l eContext s #−}
import Diagrams . Prelude
import Diagrams . Backend .SVG. CmdLine (B, defaultMain )

import Control .Monad ( rep l i cateM )
15 import Data . L i s t ( sort , t ranspose )

import Data . L i s t . S p l i t ( chunksOf )

u , d , h , z : : ( Int , Int )
u = (1 , 1)

20 d = (1 , −1)
h = (2 , 0)
z = (0 , 0)

add (a , b) ( c , d ) = ( a + c , b + d)
25

v : : ( Int , Int ) −> V2 Double
v (a , b ) = V2 ( f r omInteg ra l a ) ( f r omInteg ra l b )

vs = map v . s can l add z

27
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30 l = f s t . f o l d r add z

paths n =
[ q
| m <− [ 0 . . n ]

35 , q <− rep l i cateM m [ u , d , h ]
, l q == n
]

draw n q
40 = frame 0 .5

. ( ‘ atop ‘ centerXY ( strutY ( f r omInteg ra l n) ) )

. centerXY
$ mconcat
[ c i r c l e 0 .25

45 # fc white
# t r a n s l a t e pq
# lw th in
| pq <− vs q
] ‘ atop ‘ strokeT ( t r a i lF romOf f s e t s (map v q ) )

50

g r id = vcat . map hcat

diagram n m
= bg white

55 . centerXY
. g r id
. t ranspose
. chunksOf m
. map (draw n)

60 . s o r t
$ paths n

main = defaultMain ( diagram 5 10)

18 70/A000332.hs

−− oe i s −diagrams −− u n o f f i c i a l diagrams o f OEIS sequences
−− Copyright (C) 2016−2017 Claude Heiland −Allen
−− License CC−BY−NC <https : // creativecommons . org / l i c e n s e s /by−nc/3.0/>

5 −− https : // o e i s . org /A000332
−− The number o f e q u i l a t e r a l t r i a n g l e s with v e r t i c e s in an e q u i l a t e r a l
−− t r i a n gu l a r array o f po in t s with n rows ( o f f s e t 1) , with any o r i e n t a t i o n .
−− − I gnac i o Larrosa Cañestro , Apr 09 2002 .

10 {−# LANGUAGE Flex ib l eContext s #−}
import Diagrams . Prelude
import Diagrams . Backend .SVG. CmdLine (B, defaultMain )

import Data . L i s t ( sort , sortOn , nub , t ranspose )
15 import Data . L i s t . S p l i t ( chunksOf )

th i rd : : ( Int , Int ) −> ( Int , Int ) −> ( Int , Int )
th i rd (p , q ) (p ’ , q ’ ) =

l e t ( s , t ) = (p ’ − p , q ’ − q )
20 in (p − t , q + s + t )

28



oeis-diagrams 70/A000332.hs

i nTr i ang l e : : Int −> ( Int , Int ) −> Bool
i nTr i ang l e n (p , q ) = 0 <= p && 0 <= q && p + q < n

25 s i z eSquared : : [ ( Int , Int ) ] −> Int
s i z eSquared [ ( p , q ) , (p ’ , q ’ ) , ] =

l e t ( s , t ) = (p ’ − p , q ’ − q )
in s ∗ s + s ∗ t + t ∗ t

30 t r i a n g l e s : : Int −> [ [ ( Int , Int ) ] ]
t r i a n g l e s n = sortOn s i zeSquared $

nub
[ s o r t [ ( a , b ) , ( c , d ) , ( e , f ) ]
| a <− [ 0 . . n ]

35 , b <− [ 0 . . n ]
, i nTr i ang l e n (a , b )
, c <− [ 0 . . n ]
, d <− [ 0 . . n ]
, i nTr i ang l e n ( c , d )

40 , ( a , b ) /= ( c , d )
, ( e , f ) <− [ t h i rd (a , b ) ( c , d )

, t h i rd ( c , d ) ( a , b )
]

, i nTr i ang l e n ( e , f )
45 ]

t2 : : ( Int , Int ) −> V2 Double
t2 (p , q )

= V2
50 ( f r omInteg ra l p + f romInteg ra l q / 2)

( sq r t 3 ∗ f r omInteg ra l q / 2)

t2 ’ = P . t2

55 draw n t@ [ ab , cd , e f ]
= frame 0 .75
. s c a l e 1 .25
. r o t a t e (15 @@ deg )
$ mconcat

60 [ c i r c l e 0 .25
# f c ( i f (p , q ) ‘ elem ‘ t then grey e l s e white )
# t r a n s l a t e ( t2 (p , q ) )
# lw th in
| p <− [ 0 . . n ]

65 , q <− [ 0 . . n ]
, i nTr i ang l e n (p , q )
] ‘ atop ‘ mconcat
[ t2 ’ ab ˜˜ t2 ’ cd
, t2 ’ cd ˜˜ t2 ’ e f

70 , t2 ’ e f ˜˜ t2 ’ ab
]

g r id = vcat . map hcat

75 diagram n m
= bg white
. g r i d

29
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. chunksOf m

. map (draw n)
80 $ t r i a n g l e s n

main = defaultMain ( diagram 6 7)

19 70/A000984.hs

−− oe i s −diagrams −− u n o f f i c i a l diagrams o f OEIS sequences
−− Copyright (C) 2016−2017 Claude Heiland −Allen
−− License CC−BY−NC <https : // creativecommons . org / l i c e n s e s /by−nc/3.0/>

5 −− https : // o e i s . org /A000984
−− The number o f d i r e c t route s from my home to Granny ’ s when Granny l i v e s n
−− b locks south and n b locks ea s t o f my home in Grid City . To obta in a d i r e c t
−− route , from the 2n blocks , choose n b locks on which one t r a v e l s south . For
−− example , a (2 )=6 because there are 6 d i r e c t route s : SSEE , SESE , SEES , EESS ,

10 −− ESES and ESSE . − Dennis P. Walsh , Oct 27 2006

{−# LANGUAGE Flex ib l eContext s #−}
import Diagrams . Prelude
import Diagrams . Backend .SVG. CmdLine (B, defaultMain )

15

import Control .Monad ( rep l i cateM )
import Data . L i s t . S p l i t ( chunksOf )

u , d , z : : ( Int , Int )
20 u = (1 , 0)

d = (0 , 1)
z = (0 , 0)

add (a , b) ( c , d ) = ( a + c , b + d)
25

v : : ( Int , Int ) −> V2 Double
v (a , b ) = V2 ( f r omInteg ra l a ) ( f r omInteg ra l b )

vs = map v . s can l add z
30 l = f o l d r add z

paths n =
[ q
| q <− rep l i cateM (2 ∗ n) [ u , d ]

35 , l q == (n , n)
]

draw n q
= frame 0 .5

40 . ( ‘ atop ‘ centerXY ( strutY ( f r omInteg ra l n) ) )
. centerXY
$ mconcat
[ c i r c l e 0 .25
# f c white

45 # t r an s l a t e pq
# lw th in
| pq <− vs q
] ‘ atop ‘ strokeT ( t r a i lF romOf f s e t s (map v q ) )

30
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50 g r id = vcat . map hcat

diagram n m
= bg white
. centerXY

55 . g r i d
. chunksOf m
. map (draw n)
$ paths n

60 main = defaultMain ( diagram 4 7)

20 70/A001405.hs

−− oe i s −diagrams −− u n o f f i c i a l diagrams o f OEIS sequences
−− Copyright (C) 2016−2017 Claude Heiland −Allen
−− License CC−BY−NC <https : // creativecommons . org / l i c e n s e s /by−nc/3.0/>

5 −− https : // o e i s . org /A001405
−− Number o f meanders ( walks s t a r t i n g at the o r i g i n and ending at any a l t i t u d e
−− >= 0 that may touch but never go below the x−ax i s ) with n s t ep s from { −1 ,1} .
−− − David Nguyen , Dec 20 2016

10 {−# LANGUAGE Flex ib l eContext s #−}
import Diagrams . Prelude
import Diagrams . Backend .SVG. CmdLine (B, defaultMain )

import Control .Monad ( rep l i cateM )
15 import Data . L i s t ( sort , t ranspose )

import Data . L i s t . S p l i t ( chunksOf )

u , d , z : : ( Int , Int )
u = (1 , 1)

20 d = (1 , −1)
z = (0 , 0)

add (a , b) ( c , d ) = ( a + c , b + d)

25 boundedBelow = not . any ((< 0) . snd ) . s c an l add z

paths n =
[ q
| q <− rep l i cateM n [ u , d ]

30 , boundedBelow q
]

v : : ( Int , Int ) −> V2 Double
v (a , b ) = V2 ( f r omInteg ra l a ) ( f r omInteg ra l b )

35

vs = map v . s can l add z

draw n q
= frame 0 .5

40 . ( ‘ atop ‘ centerXY ( strutY ( f r omInteg ra l n) ) )
. centerXY
$ mconcat
[ c i r c l e 0 .25

31



oeis-diagrams 70/A002623.hs

# fc white
45 # t r an s l a t e pq

# lw th in
| pq <− vs q
] ‘ atop ‘ strokeT ( t r a i lF romOf f s e t s (map v q ) )

50 g r id = vcat . map hcat

diagram n m
= bg white
. centerXY

55 . g r i d
. t ranspose
. chunksOf m
. map (draw n)
. s o r t

60 $ paths n

main = defaultMain ( diagram 8 10)

21 70/A002623.hs

−− oe i s −diagrams −− u n o f f i c i a l diagrams o f OEIS sequences
−− Copyright (C) 2016−2017 Claude Heiland −Allen
−− License CC−BY−NC <https : // creativecommons . org / l i c e n s e s /by−nc/3.0/>

5 −− https : // o e i s . org /A002623
−− Number o f nondegenerate t r i a n g l e s that can be made from rods o f l ength
−− 1 , 2 , 3 , 4 , . . . , n . − Al f red Bruckste in

{−# LANGUAGE Flex ib l eContext s #−}
10 import Diagrams . Prelude

import Diagrams . Backend .SVG. CmdLine (B, defaultMain )

import Data . L i s t ( sort , sortOn , nub , t ranspose )
import Data . L i s t . S p l i t ( chunksOf )

15

nondegenerate : : [ Int ] −> Bool
nondegenerate [ a , b , c ] = a + b > c

co rne r s : : [ Int ] −> [V2 Double ]
20 co rne r s [ a ’ , b ’ , c ’ ]

= [V2 0 0 , V2 c 0 , V2 x y ]
where

a = f romInteg ra l a ’
b = f romInteg ra l b ’

25 c = f romInteg ra l c ’
x = ( cˆ2 − aˆ2 + bˆ2) / (2 ∗ c )
y = sq r t $ bˆ2 − xˆ2

s i zeSquared : : [ Int ] −> Double
30 s i z eSquared [ a ’ , b ’ , c ’ ]

= s ∗ ( s − a ) ∗ ( s − b) ∗ ( s − c )
where

a = f romInteg ra l a ’
b = f romInteg ra l b ’

35 c = f romInteg ra l c ’
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s = ( a + b + c ) / 2

t r i a n g l e s : : Int −> [ ( [ Int ] , [V2 Double ] ) ]
t r i a n g l e s n

40 = map (\ t −> ( t , c o rne r s t ) )
. sortOn s i zeSquared $
[ abc
| a <− [ 1 . . n ]
, b <− [ a . . n ]

45 , c <− [ b . . n ]
, l e t abc = [ a , b , c ]
, nondegenerate abc
]

50 edge k a b
= mconcat
[ c i r c l e 0 .25
# f c white
# t r a n s l a t e p

55 # lw th in
| p <− [ l e r p t a b

| i <− [ 0 . . k ]
, l e t t = f romInteg ra l i / f r omInteg ra l k
]

60 ] ‘ atop ‘
(P a ˜˜ P b)

draw n ( [ a , b , c ] , t@ [ ab , cd , e f ] )
= frame 0 .5

65 . ( ‘ atop ‘ centerXY ( s t r u t ( f r omInteg ra l n ) ) )
. centerXY
. r o t a t e (15 @@ deg )
$ mconcat
[

70 ] ‘ atop ‘ mconcat
[ edge c ab cd
, edge a cd e f
, edge b e f ab
]

75

g r id = vcat . map hcat

diagram n m
= bg white

80 . g r i d
. chunksOf m
. map (draw n)
$ t r i a n g l e s n

85 main = defaultMain ( diagram 8 7)

22 72/A002620.hs

−− number o f mult igraphs with loops on 2 nodes with 15 edges
−− https : // o e i s . org /A002620

graphs n =
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5 [ ( a , b , c )
| a <− [ 0 . . n ]
, b <− [ 0 . . n ]
, c <− [ 0 . . n ]
, a + b + c == n

10 , a <= c
, a > 0 | | b > 1 | | c > 0
]

fx = 64
15 fy = 32

graph (u , v ) ( a , b , c )
= ”<g trans form=’ t r a n s l a t e (” ++ d i s t ( fx ∗ (b + 1 − ( i f c < 8 then 8 − c e l s e⤦

Ç 0) + ( i f odd ( round c ) then 0 .5 e l s e 0) + f romInteg ra l ( ( round c − 8) ‘⤦
Ç div ‘ 2) ) ) ++ ” ,” ++ d i s t ( fy ∗ ( c + 1) ) ++ ”) ’>\n”

++ concat [ topLoop ( r + 1) | r <− [ 1 . . a ] ]
20 ++ concat [ betweenCurve x | x <− [ −b + 1 , −b + 3 . . b − 1 ] ]

++ concat [ bottomLoop ( r + 1) | r <− [ 1 . . c ] ]
++ nodes
++ ”</g>\n”

25 d i s t = coord
coord x = show ( round (10 ∗ x ) : : Int )

r0 = 1
y0 = 16

30

nodes = ”< c i r c l e cx= ’0 ’ cy= ’0 ’ r=’” ++ d i s t r0 ++ ” ’ f i l l =’red ’ />\n”
++ ”< c i r c l e cx= ’0 ’ cy=’” ++ coord y0 ++ ” ’ r=’” ++ d i s t r0 ++ ” ’ f i l l =’red⤦

Ç ’ />\n”
topLoop r = ”< c i r c l e cx= ’0 ’ cy=’” ++ coord ( r + y0 ) ++ ” ’ r=’” ++ d i s t r ++ ” ’ ⤦

Ç />\n”
bottomLoop r = ”< c i r c l e cx= ’0 ’ cy=’” ++ coord (− r ) ++ ” ’ r=’” ++ d i s t r ++ ” ’ ⤦

Ç />\n”
35 betweenCurve x = ”<path d=’M0,0 Q” ++ coord (2 ∗ x ) ++ ” ,” ++ coord ( y0 /2) ++ ” ⤦

Ç 0 ,” ++ coord y0 ++ ” ’ />\n”

main = putStrLn $
”<?xml ve r s i on =\”1.0\” encoding=\”UTF−8\” standa lone=\”yes\”?>\n” ++
”<!DOCTYPE svg PUBLIC \”−//W3C//DTD SVG 1.1//EN\” \” http ://www.w3 . org /Graphics⤦

Ç /SVG/1.1/DTD/svg11 . dtd\”>\n” ++
40 ”<svg xmlns=\”http ://www.w3 . org /2000/ svg \” viewBox=\”0 0 ” ++ d i s t ( fx ∗ 16) ⤦

Ç ++ ” ” ++ d i s t ( fy ∗ 16) ++ ”\”>\n” ++
”<g f i l l =’none ’ s t r oke=’black ’ s t roke −width= ’1 ’ trans form=’ t r a n s l a t e (5120 ,0) ⤦

Ç r o t a t e (−45) t r a n s l a t e ( −5120 , −2560) ’>\n” ++
concat ( zipWith graph [ ( u , v ) | v <− [ 1 . . 6 ] , u <− [ 1 . . 1 2 ] ] ( graphs 15) ) ++
”</g></svg>”

23 92/A000124.hs

−− oe i s −diagrams −− u n o f f i c i a l diagrams o f OEIS sequences
−− Copyright (C) 2016−2018 Claude Heiland −Allen
−− License CC−BY−NC <https : // creativecommons . org / l i c e n s e s /by−nc/3.0/>

5 −− https : // o e i s . org /A000124
−− a (n) i s the maximal number o f g randch i ld ren o f a binary vec to r o f l ength
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−− n+2. E. g . , a binary vec to r o f l ength 6 can produce at most 11 d i f f e r e n t
−− vec t o r s when 2 b i t s are de l e t ed .
−−

10 −− a (13) = 92

{−# LANGUAGE Flex ib l eContext s #−}
import Diagrams . Prelude h id ing ( s i z e )
import Diagrams . Backend .SVG. CmdLine (B, defaultMain )

15

import Control .Monad ( rep l i cateM )
import Data . L i s t ( sortBy , groupBy , t ranspose )
import Data . L i s t . S p l i t ( chunksOf )
import Data . Ord ( comparing )

20 import Data . Set ( Set , f romList , toL i s t , s i z e )
import System .Random (StdGen , newStdGen , randomRs )

d e l e t i o n s : : [ a ] −> [ [ a ] ]
d e l e t i o n s [ x ] = [ [ ] ]

25 d e l e t i o n s ( x : xs ) = map (x : ) ( d e l e t i o n s xs ) ++ [ xs ]

{−
n : : Int
n = 13

30

cand idate s : : [ S t r ing ]
cand idate s = rep l i cateM (n + 2) ”/\\”

equat ing : : Eq e => ( a −> e ) −> a −> a −> Bool
35 equat ing f a b = f a == f b

ance s to r : : S t r ing
grandch i ld ren : : [ S t r ing ]
( ancestor , g randch i ld ren )

40 = fmap toL i s t
. head
. head
. groupBy ( equat ing ( s i z e . snd ) )
. sortBy ( f l i p $ comparing ( s i z e . snd ) )

45 $ [ ( c , s )
| c <− cand idate s
, l e t s = fromList

. concatMap d e l e t i o n s

. t oL i s t
50 . f romList

. d e l e t i o n s
$ c

]
−}

55

ance s to r : : S t r ing
grandch i ld ren : : [ S t r ing ]
ance s to r = ”/\\/\\/\\/\\/\\/\\/\\/”
grandch i ld ren

60 = toL i s t
. f romList
. concatMap d e l e t i o n s
. t oL i s t
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. f romList
65 . d e l e t i o n s

$ ance s to r

up , down : : V2 Double
up = r2 (1 , 1)

70 down = r2 (1 , −1)

wigg l e : : S t r ing −> Diagram B
wigg l e s

= atop ( strutY 3)
75 . centerXY

. l ineCap LineCapRound

. l i n e J o i n LineJoinRound

. lwL 1

. l c ( co l ou r . rampage $ s )
80 . s trokeP

. f romOf f s e t s

. map wig
$ s

85 wig : : Char −> V2 Double
wig ’/ ’ = up
wig ’\\ ’ = down

rampage : : S t r ing −> ( Int , Int , Int )
90 rampage s =

( minimum $ s c an l (+) 0 $ map ramp s
, maximum $ s c an l (+) 0 $ map ramp s
, sum (map ramp s )
)

95

ramp : : Char −> Int
ramp ’/ ’ = 1
ramp ’\\ ’ = −1

100 co l our : : ( Int , Int , Int ) −> Colour Double
co l our ( 0 , 1 , 1) = black
co l our ( −1 , 0 , −1) = black
co l our ( 0 , 2 , 1) = sRGB24 0xe7 0xd9 0x40 −− ye l low
co lour ( −2 , 0 , −1) = sRGB24 0x44 0xde 0xd5 −− cyan

105 co l our ( −1 , 1 , 1) = sRGB24 0x40 0x45 0xce −− blue
co l our ( −1 , 1 , −1) = sRGB24 0xbf 0x6d 0xe5 −− magenta
co l our ( −2 , 1 , −1) = sRGB24 0x50 0xc3 0x36 −− green
co l our ( 0 , 3 , 3) = sRGB24 0 xc f 0x0c 0x4c −− red
co l our s = e r r o r ( show s )

110

s h u f f l e : : StdGen −> [ a ] −> [ a ]
s h u f f l e g
= map snd
. sortBy ( comparing f s t )

115 . z ip ( randomRs (0 , 1 : : Double ) g )

diagram : : StdGen −> Diagram B
diagram g

= bg white
120 . frame 4
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. centerXY

. vsep (1 : : Double )

. map
( centerXY

125 . hsep (2 : : Double )
. map wigg l e
)

. chunksOf 4

. s h u f f l e g
130 $ grandch i ld ren

main : : IO ( )
main = newStdGen >>= defaultMain . diagram

24 CC-BY-NC.md

Creat ive Commons Legal Code
===========================

Attr ibut ion −NonCommercial 3 . 0 Unported
5 −−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−

> CREATIVE COMMONS CORPORATION IS NOT A LAW FIRM AND DOES NOT PROVIDE
> LEGAL SERVICES . DISTRIBUTION OF THIS LICENSE DOES NOT CREATE AN
> ATTORNEY−CLIENT RELATIONSHIP. CREATIVE COMMONS PROVIDES THIS

10 > INFORMATION ON AN ”AS−IS ” BASIS . CREATIVE COMMONS MAKES NO WARRANTIES
> REGARDING THE INFORMATION PROVIDED, AND DISCLAIMS LIABILITY FOR
> DAMAGES RESULTING FROM ITS USE.

### ∗License ∗
15

THE WORK (AS DEFINED BELOW) IS PROVIDED UNDER THE TERMS OF THIS CREATIVE
COMMONS PUBLIC LICENSE (”CCPL” OR ”LICENSE”) . THE WORK IS PROTECTED BY
COPYRIGHT AND/OR OTHER APPLICABLE LAW. ANY USE OF THE WORK OTHER THAN AS
AUTHORIZED UNDER THIS LICENSE OR COPYRIGHT LAW IS PROHIBITED.

20

BY EXERCISING ANY RIGHTS TO THE WORK PROVIDED HERE, YOU ACCEPT AND AGREE
TO BE BOUND BY THE TERMS OF THIS LICENSE. TO THE EXTENT THIS LICENSE MAY
BE CONSIDERED TO BE A CONTRACT, THE LICENSOR GRANTS YOU THE RIGHTS
CONTAINED HERE IN CONSIDERATION OF YOUR ACCEPTANCE OF SUCH TERMS AND

25 CONDITIONS.

∗∗1 . D e f i n i t i o n s ∗∗

a . ∗∗”Adaptation ”∗∗ means a work based upon the Work , or upon the Work
30 and other pre− e x i s t i n g works , such as a t r an s l a t i on , adaptation ,

d e r i v a t i v e work , arrangement o f music or other a l t e r a t i o n s o f a
l i t e r a r y or a r t i s t i c work , or phonogram or performance and in c l ud e s
c inematographic adaptat ions or any other form in which the Work may
be recas t , transformed , or adapted in c l ud ing in any form

35 r e cogn i zab ly der ived from the o r i g i n a l , except that a work that
c o n s t i t u t e s a Co l l e c t i on w i l l not be cons ide r ed an Adaptation f o r
the purpose o f t h i s L i cense . For the avoidance o f doubt , where the
Work i s a musica l work , performance or phonogram , the
synchron i za t i on o f the Work in timed− r e l a t i o n with a moving

40 image (” synching ”) w i l l be cons ide r ed an Adaptation f o r the purpose
o f t h i s L i cense .
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b . ∗∗” Co l l e c t i on ”∗∗ means a c o l l e c t i o n o f l i t e r a r y or a r t i s t i c works ,
such as encyc l oped ia s and antho log i e s , or performances , phonograms
or broadcasts , or other works or sub j e c t matter other than works

45 l i s t e d in Sec t i on 1( f ) below , which , by reason o f the s e l e c t i o n and
arrangement o f t h e i r contents , c o n s t i t u t e i n t e l l e c t u a l c r ea t i on s , in
which the Work i s inc luded in i t s e n t i r e t y in unmodif ied form along
with one or more other cont r ibu t i on s , each c on s t i t u t i n g separa t e and
independent works in themselves , which toge the r are assembled in to a

50 c o l l e c t i v e whole . A work that c o n s t i t u t e s a Co l l e c t i on w i l l not be
cons ide r ed an Adaptation ( as de f ined above ) f o r the purposes o f
t h i s L i cense .

c . ∗∗” D i s t r i bu t e ”∗∗ means to make av a i l a b l e to the pub l i c the o r i g i n a l
and cop i e s o f the Work or Adaptation , as appropr iate , through s a l e

55 or other t r a n s f e r o f ownership .
d . ∗∗” L icensor ”∗∗ means the ind iv idua l , i nd i v i dua l s , e n t i t y or e n t i t i e s

that o f f e r ( s ) the Work under the terms o f t h i s L i cense .
e . ∗∗” Or i g i na l Author”∗∗ means , in the case o f a l i t e r a r y or a r t i s t i c

work , the ind iv idua l , i nd i v i dua l s , e n t i t y or e n t i t i e s who created
60 the Work or i f no i nd i v i dua l or en t i t y can be i d e n t i f i e d , the

pub l i s h e r ; and in add i t i on ( i ) in the case o f a performance the
actors , s i ng e r s , music ians , dancers , and other persons who act ,
s ing , d e l i v e r , declaim , play in , i n t e r p r e t or otherwi se perform
l i t e r a r y or a r t i s t i c works or exp r e s s i on s o f f o l k l o r e ; ( i i ) in the

65 case o f a phonogram the producer being the person or l e g a l e n t i t y
who f i r s t f i x e s the sounds o f a performance or other sounds ;
and , ( i i i ) in the case o f broadcasts , the o rgan i z a t i on that
t ransmi t s the broadcast .

f . ∗∗”Work”∗∗ means the l i t e r a r y and/or a r t i s t i c work o f f e r e d under the
70 terms o f t h i s L i cense i n c l ud ing without l im i t a t i o n any product ion in

the l i t e r a r y , s c i e n t i f i c and a r t i s t i c domain , whatever may be the
mode or form o f i t s exp r e s s i on in c l ud ing d i g i t a l form , such as a
book , pamphlet and other wr i t i ng ; a l e c tu r e , address , sermon or
other work o f the same nature ; a dramatic or dramatico −musica l work ;

75 a choreograph ic work or enterta inment in dumb show ; a musica l
compos i t ion with or without words ; a c inematographic work to which
are a s s im i l a t ed works expres sed by a proce s s analogous to
cinematography ; a work o f drawing , pa int ing , a r ch i t e c tu r e ,
s cu lpture , engraving or l i thography ; a photographic work to which

80 are a s s im i l a t ed works expres sed by a proce s s analogous to
photography ; a work o f app l i ed ar t ; an i l l u s t r a t i o n , map , plan ,
sketch or three −dimens iona l work r e l a t i v e to geography , topography ,
a r c h i t e c t u r e or s c i e n c e ; a performance ; a broadcast ; a phonogram ; a
compi la t ion o f data to the extent i t i s p ro tec ted as a copyr i gh tab l e

85 work ; or a work performed by a va r i e t y or c i r c u s per former to the
extent i t i s not o therw i s e cons ide r ed a l i t e r a r y or a r t i s t i c work .

g . ∗∗”You”∗∗ means an i nd i v i dua l or en t i t y e x e r c i s i n g r i g h t s under t h i s
L i cense who has not p r ev i ou s l y v i o l a t ed the terms o f t h i s L i cense
with r e sp e c t to the Work , or who has r e c e i v ed expre s s permis s ion

90 from the L i censo r to e x e r c i s e r i g h t s under t h i s L i cense d e sp i t e a
prev ious v i o l a t i o n .

h . ∗∗” Pub l i c l y Perform”∗∗ means to perform pub l i c r e c i t a t i o n s o f the
Work and to communicate to the pub l i c those pub l i c r e c i t a t i o n s , by
any means or process , i n c l ud ing by wire or w i r e l e s s means or pub l i c

95 d i g i t a l per formances ; to make a v a i l a b l e to the pub l i c Works in such
a way that members o f the pub l i c may ac c e s s the se Works from a p lace
and at a p lace i n d i v i d u a l l y chosen by them ; to perform the Work to
the pub l i c by any means or p roce s s and the communication to the
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pub l i c o f the per formances o f the Work , i n c l ud ing by pub l i c d i g i t a l
100 performance ; to broadcast and rebroadcas t the Work by any means

i n c l ud ing s igns , sounds or images .
i . ∗∗”Reproduce ”∗∗ means to make cop i e s o f the Work by any means

i n c l ud ing without l im i t a t i o n by sound or v i s u a l r e c o rd i ng s and the
r i g h t o f f i x a t i o n and reproduc ing f i x a t i o n s o f the Work , i n c l ud ing

105 s t o rage o f a protec ted performance or phonogram in d i g i t a l form or
other e l e c t r o n i c medium .

∗∗2 . Fair Deal ing Rights .∗∗ Nothing in t h i s L i cense i s intended to
reduce , l im i t , or r e s t r i c t any uses f r e e from copyr ight or r i g h t s

110 a r i s i n g from l im i t a t i o n s or except i on s that are provided f o r in
connect ion with the copyr ight p ro t e c t i on under copyr ight law or other
app l i c ab l e laws .

∗∗3 . L i cense Grant .∗∗ Subject to the terms and cond i t i on s o f t h i s
115 License , L i c ensor hereby grants You a worldwide , roya l ty − f r e e ,

non− exc lu s i v e , pe rpe tua l ( f o r the durat ion o f the app l i c ab l e copyr ight )
l i c e n s e to e x e r c i s e the r i g h t s in the Work as s ta t ed below :

a . to Reproduce the Work , to in co rpo ra t e the Work in to one or more
120 Co l l e c t i on s , and to Reproduce the Work as inco rpora ted in the

Co l l e c t i o n s ;
b . to c r e a t e and Reproduce Adaptations provided that any such

Adaptation , i n c l ud ing any t r a n s l a t i o n in any medium , takes
r ea sonab l e s t ep s to c l e a r l y l abe l , demarcate or o therw i s e i d e n t i f y

125 that changes were made to the o r i g i n a l Work . For example , a
t r a n s l a t i o n could be marked ”The o r i g i n a l work was t r an s l a t ed from
Engl i sh to Spanish , ” or a mod i f i c a t i on could i nd i c a t e ”The o r i g i n a l
work has been modi f i ed . ” ;

c . to D i s t r i bu t e and Pub l i c l y Perform the Work in c l ud ing as
130 i n co rpora ted in Co l l e c t i o n s ; and ,

d . to D i s t r i bu t e and Pub l i c l y Perform Adaptations .

The above r i g h t s may be ex e r c i s e d in a l l media and formats whether now
known or h e r e a f t e r dev i sed . The above r i g h t s i n c lude the r i g h t to make

135 such mod i f i c a t i on s as are t e c h n i c a l l y nece s sa ry to e x e r c i s e the r i g h t s
in other media and formats . Subject to Sec t i on 8( f ) , a l l r i g h t s not
exp r e s s l y granted by L icensor are hereby reserved , i n c l ud ing but not
l im i t ed to the r i g h t s s e t f o r th in Sec t i on 4(d) .

140 ∗∗4 . R e s t r i c t i o n s .∗∗ The l i c e n s e granted in Sec t i on 3 above i s e xp r e s s l y
made sub j e c t to and l im i t ed by the f o l l ow i ng r e s t r i c t i o n s :

a . You may D i s t r i bu t e or Pub l i c l y Perform the Work only under the terms
o f t h i s L i cense . You must in c lude a copy of , or the Uniform Resource

145 I d e n t i f i e r (URI) for , t h i s L i cense with every copy o f the Work You
D i s t r i bu t e or Pub l i c l y Perform . You may not o f f e r or impose any
terms on the Work that r e s t r i c t the terms o f t h i s L i cense or the
a b i l i t y o f the r e c i p i e n t o f the Work to e x e r c i s e the r i g h t s granted
to that r e c i p i e n t under the terms o f the L icense . You may not

150 s ub l i c e n s e the Work . You must keep i n t a c t a l l n o t i c e s that r e f e r to
t h i s L i cense and to the d i s c l a ime r o f war rant i e s with every copy o f
the Work You D i s t r i bu t e or Pub l i c l y Perform . When You D i s t r i bu t e or
Pub l i c l y Perform the Work , You may not impose any e f f e c t i v e
t e c hno l o g i c a l measures on the Work that r e s t r i c t the a b i l i t y o f a

155 r e c i p i e n t o f the Work from You to e x e r c i s e the r i g h t s granted to
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that r e c i p i e n t under the terms o f the L icense . This Sec t i on 4( a )
app l i e s to the Work as inco rpora ted in a Co l l e c t i on , but t h i s does
not r e qu i r e the Co l l e c t i on apart from the Work i t s e l f to be made
sub j e c t to the terms o f t h i s L i cense . I f You c r ea t e a Co l l e c t i on ,

160 upon no t i c e from any L icensor You must , to the extent p ra c t i c ab l e ,
remove from the Co l l e c t i o n any c r e d i t as r equ i r ed by Sec t i on 4( c ) ,
as reques ted . I f You c r ea t e an Adaptation , upon no t i c e from any
L icenso r You must , to the extent p ra c t i c ab l e , remove from the
Adaptation any c r e d i t as r equ i r ed by Sec t i on 4( c ) , as reques ted .

165 b . You may not e x e r c i s e any o f the r i g h t s granted to You in Sec t i on 3
above in any manner that i s p r imar i l y intended f o r or d i r e c t ed
toward commercial advantage or p r i va t e monetary compensation . The
exchange o f the Work f o r other copyr ighted works by means o f d i g i t a l
f i l e − shar ing or otherw i se s h a l l not be cons ide r ed to be intended f o r

170 or d i r e c t ed toward commercial advantage or p r i va t e monetary
compensation , provided there i s no payment o f any monetary
compensation in connect ion with the exchange o f copyr ighted works .

c . I f You Di s t r ibute , or Pub l i c l y Perform the Work or any Adaptations
or Co l l e c t i on s , You must , un l e s s a r eques t has been made pursuant to

175 Sec t i on 4( a ) , keep i n t a c t a l l copyr ight n o t i c e s f o r the Work and
provide , r ea sonab l e to the medium or means You are u t i l i z i n g : ( i )
the name o f the Or i g i na l Author ( or pseudonym , i f app l i c ab l e ) i f
suppl ied , and/ or i f the Or i g ina l Author and/ or L i censor de s i gna t e
another party or p a r t i e s ( e . g . , a sponsor i n s t i t u t e , pub l i sh ing

180 ent i ty , j ou rna l ) f o r a t t r i b u t i o n (” Att r ibut i on Par t i e s ”) in
Licensor ’ s copyr ight not i ce , terms o f s e r v i c e or by other r ea sonab l e
means , the name o f such party or p a r t i e s ; ( i i ) the t i t l e o f the Work
i f supp l i ed ; ( i i i ) to the extent reasonab ly p ra c t i c ab l e , the URI , i f
any , that L i censor s p e c i f i e s to be a s s o c i a t ed with the Work , un l e s s

185 such URI does not r e f e r to the copyr ight no t i c e or l i c e n s i n g
in fo rmat ion f o r the Work ; and , ( i v ) c on s i s t e n t with Sec t i on 3(b) , in
the case o f an Adaptation , a c r e d i t i d e n t i f y i n g the use o f the Work
in the Adaptation ( e . g . , ”French t r a n s l a t i o n o f the Work by Or i g i na l
Author , ” or ” Screenplay based on o r i g i n a l Work by Or i g i na l Author ”) .

190 The c r e d i t r equ i r ed by t h i s Sec t i on 4( c ) may be implemented in any
reasonab l e manner ; provided , however , that in the case o f a
Adaptation or Co l l e c t i on , at a minimum such c r e d i t w i l l appear , i f a
c r e d i t f o r a l l c on t r i bu t i ng authors o f the Adaptation or Co l l e c t i o n
appears , then as part o f the se c r e d i t s and in a manner at l e a s t as

195 prominent as the c r e d i t s f o r the other con t r i bu t i ng authors . For the
avoidance o f doubt , You may only use the c r e d i t r equ i r ed by t h i s
Sec t i on f o r the purpose o f a t t r i b u t i o n in the manner s e t out above
and , by e x e r c i s i n g Your r i g h t s under t h i s License , You may not
imp l i c i t l y or e x p l i c i t l y a s s e r t or imply any connect ion with ,

200 sponsor sh ip or endorsement by the Or i g i na l Author , L i c ensor and/ or
Att r ibut i on Part i e s , as appropr iate , o f You or Your use o f the Work ,
without the separate , expre s s p r i o r wr i t t en permis s ion o f the
Or i g i na l Author , L i c ensor and/ or Att r ibut i on Par t i e s .

d . For the avoidance o f doubt :
205

i . ∗∗Non−waivable Compulsory L icense Schemes ∗∗ . In those
j u r i s d i c t i o n s in which the r i g h t to c o l l e c t r o y a l t i e s through
any s ta tu to ry or compulsory l i c e n s i n g scheme cannot be waived ,
the L i censor r e s e r v e s the e x c l u s i v e r i g h t to c o l l e c t such

210 r o y a l t i e s f o r any e x e r c i s e by You o f the r i g h t s granted under
t h i s L i cense ;

i i . ∗∗Waivable Compulsory L icense Schemes ∗∗ . In those j u r i s d i c t i o n s
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in which the r i g h t to c o l l e c t r o y a l t i e s through any s ta tu to ry or
compulsory l i c e n s i n g scheme can be waived , the L i censor r e s e r v e s

215 the e x c l u s i v e r i g h t to c o l l e c t such r o y a l t i e s f o r any e x e r c i s e
by You o f the r i g h t s granted under t h i s L i cense i f Your e x e r c i s e
o f such r i g h t s i s f o r a purpose or use which i s o therwi se than
noncommercial as permitted under Sec t i on 4(b) and otherwi se
waives the r i g h t to c o l l e c t r o y a l t i e s through any s ta tu to ry or

220 compulsory l i c e n s i n g scheme ; and ,
i i i . ∗∗Voluntary L icense Schemes ∗∗ . The L i censor r e s e r v e s the r i gh t

to c o l l e c t r o y a l t i e s , whether i n d i v i d u a l l y or , in the event that
the L i censor i s a member o f a c o l l e c t i n g s o c i e t y that
admin i s t e r s vo luntary l i c e n s i n g schemes , v ia that soc i e ty , from

225 any e x e r c i s e by You o f the r i g h t s granted under t h i s L i cense
that i s f o r a purpose or use which i s o therwi s e than
noncommercial as permitted under Sec t i on 4( c ) .

e . Except as otherwi se agreed in wr i t i ng by the L i censor or as may be
230 otherw i s e permitted by app l i c ab l e law , i f You Reproduce , D i s t r i bu t e

or Pub l i c l y Perform the Work e i t h e r by i t s e l f or as part o f any
Adaptations or Co l l e c t i on s , You must not d i s t o r t , muti late , modify
or take other derogatory ac t i on in r e l a t i o n to the Work which would
be p r e j u d i c i a l to the Or i g i na l Author ’ s honor or r eputa t i on .

235 Licensor ag r ee s that in those j u r i s d i c t i o n s ( e . g . Japan ) , in which
any e x e r c i s e o f the r i g h t granted in Sec t i on 3(b) o f t h i s L i cense
( the r i g h t to make Adaptations ) would be deemed to be a d i s t o r t i o n ,
mut i la t ion , mod i f i c a t i on or other derogatory ac t i on p r e j u d i c i a l to
the Or i g i na l Author ’ s honor and reputat ion , the L i censo r w i l l waive

240 or not a s s e r t , as appropr iate , t h i s Sect ion , to the f u l l e s t extent
permitted by the app l i c ab l e na t i ona l law , to enable You to
reasonab ly e x e r c i s e Your r i g h t under Sec t i on 3(b) o f t h i s L i cense
( r i g h t to make Adaptations ) but not otherw i s e .

245 ∗∗5 . Representat ions , Warranties and Disc la imer ∗∗

UNLESS OTHERWISE MUTUALLY AGREED TO BY THE PARTIES IN WRITING, LICENSOR
OFFERS THE WORK AS−IS AND MAKES NO REPRESENTATIONS OR WARRANTIES OF ANY
KIND CONCERNING THE WORK, EXPRESS, IMPLIED, STATUTORY OR OTHERWISE,

250 INCLUDING, WITHOUT LIMITATION, WARRANTIES OF TITLE, MERCHANTIBILITY,
FITNESS FOR A PARTICULAR PURPOSE, NONINFRINGEMENT, OR THE ABSENCE OF
LATENT OR OTHER DEFECTS, ACCURACY, OR THE PRESENCE OF ABSENCE OF ERRORS,
WHETHER OR NOT DISCOVERABLE. SOME JURISDICTIONS DO NOT ALLOW THE
EXCLUSION OF IMPLIED WARRANTIES, SO SUCH EXCLUSION MAY NOT APPLY TO YOU.

255

∗∗6 . L imi tat ion on L i a b i l i t y .∗∗ EXCEPT TO THE EXTENT REQUIRED BY
APPLICABLE LAW, IN NO EVENT WILL LICENSOR BE LIABLE TO YOU ON ANY LEGAL
THEORY FOR ANY SPECIAL, INCIDENTAL, CONSEQUENTIAL, PUNITIVE OR EXEMPLARY
DAMAGES ARISING OUT OF THIS LICENSE OR THE USE OF THE WORK, EVEN IF

260 LICENSOR HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

∗∗7 . Termination ∗∗

a . This L i cense and the r i g h t s granted hereunder w i l l terminate
265 automat i ca l l y upon any breach by You o f the terms o f t h i s L i cense .

I nd i v i dua l s or e n t i t i e s who have r e c e i v ed Adaptations or Co l l e c t i o n s
from You under t h i s License , however , w i l l not have t h e i r l i c e n s e s
terminated provided such i nd i v i d u a l s or e n t i t i e s remain in f u l l
compliance with those l i c e n s e s . S e c t i on s 1 , 2 , 5 , 6 , 7 , and 8 w i l l
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270 su rv iv e any terminat ion o f t h i s L i cense .
b . Subject to the above terms and cond i t i ons , the l i c e n s e granted here

i s pe rpe tua l ( f o r the durat ion o f the app l i c ab l e copyr ight in
the Work) . Notwithstanding the above , L i c ensor r e s e r v e s the r i g h t to
r e l e a s e the Work under d i f f e r e n t l i c e n s e terms or to stop

275 d i s t r i b u t i n g the Work at any time ; provided , however that any such
e l e c t i o n w i l l not s e rve to withdraw th i s L i cense ( or any other
l i c e n s e that has been , or i s r equ i r ed to be , granted under the terms
o f t h i s L i cense ) , and t h i s L i cense w i l l cont inue in f u l l f o r c e and
e f f e c t un l e s s terminated as s ta t ed above .

280

∗∗8 . Mi sce l l aneous ∗∗

a . Each time You Di s t r i bu t e or Pub l i c l y Perform the Work or a
Co l l e c t i on , the L i censor o f f e r s to the r e c i p i e n t a l i c e n s e to the

285 Work on the same terms and cond i t i on s as the l i c e n s e granted to You
under t h i s L i cense .

b . Each time You D i s t r i bu t e or Pub l i c l y Perform an Adaptation , L i censor
o f f e r s to the r e c i p i e n t a l i c e n s e to the o r i g i n a l Work on the same
terms and cond i t i on s as the l i c e n s e granted to You under

290 t h i s L i cense .
c . I f any p rov i s i on o f t h i s L i cense i s i n v a l i d or unen fo r ceab l e under

app l i c ab l e law , i t s h a l l not a f f e c t the v a l i d i t y or e n f o r c e a b i l i t y
o f the remainder o f the terms o f t h i s License , and without f u r t h e r
ac t i on by the p a r t i e s to t h i s agreement , such p rov i s i on s h a l l be

295 reformed to the minimum extent nece s sa ry to make such p rov i s i on
va l i d and en f o r c e ab l e .

d . No term or p rov i s i on o f t h i s L i cense s h a l l be deemed waived and no
breach consented to un l e s s such waiver or consent s h a l l be in
wr i t i ng and s igned by the party to be charged with such waiver

300 or consent .
e . This L i cense c o n s t i t u t e s the e n t i r e agreement between the p a r t i e s

with r e sp e c t to the Work l i c e n s e d here . There are no understandings ,
agreements or r e p r e s en t a t i o n s with r e sp e c t to the Work not
s p e c i f i e d here . L i c enso r s h a l l not be bound by any add i t i ona l

305 p r ov i s i o n s that may appear in any communication from You . This
L i cense may not be modi f i ed without the mutual wr i t t en agreement o f
the L i censor and You .

f . The r i g h t s granted under , and the sub j e c t matter r e f e r enced , in t h i s
L i cense were dra f t ed u t i l i z i n g the terminology o f the Berne

310 Convention f o r the Protec t i on o f L i t e r a ry and A r t i s t i c Works ( as
amended on September 28 , 1979) , the Rome Convention o f 1961 , the
WIPO Copyright Treaty o f 1996 , the WIPO Performances and Phonograms
Treaty o f 1996 and the Unive r sa l Copyright Convention ( as r e v i s ed on
July 24 , 1971) . These r i g h t s and sub j e c t matter take e f f e c t in the

315 r e l e van t j u r i s d i c t i o n in which the L icense terms are sought to be
en fo rced accord ing to the corre spond ing p r ov i s i o n s o f the
implementation o f those t r ea ty p r ov i s i o n s in the app l i c ab l e na t i ona l
law . I f the standard s u i t e o f r i g h t s granted under app l i c ab l e
copyr ight law in c l ud e s add i t i o na l r i g h t s not granted under t h i s

320 License , such add i t i o na l r i g h t s are deemed to be inc luded in the
L icense ; t h i s L i cense i s not intended to r e s t r i c t the l i c e n s e o f any
r i g h t s under app l i c ab l e law .

> ### Creat ive Commons Not ice
325 >

> Creat ive Commons i s not a party to t h i s License , and makes no warranty
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> whatsoever in connect ion with the Work . Creat ive Commons w i l l not be
> l i a b l e to You or any party on any l e g a l theory f o r any damages
> whatsoever , i n c l ud ing without l im i t a t i o n any genera l , s p e c i a l ,

330 > i n c i d e n t a l or con s equen t i a l damages a r i s i n g in connect ion to t h i s
> l i c e n s e . Notwithstanding the f o r e go i ng two (2) sentences , i f Creat ive
> Commons has exp r e s s l y i d e n t i f i e d i t s e l f as the L i censor hereunder , i t
> s h a l l have a l l r i g h t s and ob l i g a t i o n s o f L i censor .
>

335 > Except f o r the l im i t ed purpose o f i n d i c a t i n g to the pub l i c that the
> Work i s l i c e n s e d under the CCPL, Creat ive Commons does not autho r i z e
> the use by e i t h e r party o f the trademark ”Creat ive Commons” or any
> r e l a t e d trademark or logo o f Creat ive Commons without the p r i o r
> wr i t t en consent o f Creat ive Commons . Any permitted use w i l l be in

340 > compliance with Creat ive Commons ’ then−cur rent trademark usage
> gu id e l i n e s , as may be publ i shed on i t s webs i te or otherwi se made
> av a i l a b l e upon reques t from time to time . For the avoidance o f doubt ,
> t h i s trademark r e s t r i c t i o n does not form part o f the L icense .
>

345 > Creat ive Commons may be contacted at <https : // creativecommons . org />.

25 .gitignore

. cabal −sandbox
caba l . sandbox . c on f i g
∗ . aux
∗ . h i

5 ∗ . l og
∗ . o
∗ . pdf
∗ . png
∗ . svg

10 ∗ . tex

26 README.md

OEIS Diagrams
=============

Some diagrams o f sequences from :
5

> The Online Encyclopedia o f In t eg e r Sequences <https : // o e i s . org>

a r e g i s t e r e d trademark o f The OEIS Foundation , Inc .

10 The OEIS i s l i c e n s e d under CC−BY−NC:
<https : // creativecommons . org / l i c e n s e s /by−nc/3.0/>

This diagramming p r o j e c t i s n e i t h e r endorsed by or a f f i l i a t e d with OEIS .

15

Running the code
−−−−−−−−−−−−−−−−

In the absence o f a caba l f i l e f o r the pro j e c t , you can do t h i s :
20

caba l sandbox i n i t
caba l i n s t a l l diagrams diagrams− c a i r o
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# −−al low −newer f l a g only needed on ghc −8 . 2 . 1 as o f 2017−11−11
caba l i n s t a l l diagrams−pgf −−al low −newer

25 # most o f them use the SVG backend , only 2016 i s PGF, so try t h i s
caba l exec −− runghc d i r / f i l e . hs −w 1000 −o output . svg
# or even
f o r h in ∗/∗ . hs
do

30 caba l exec −− runghc ”${h}” −w 1000 −o ”${h } . svg”
done
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