A288119

First 9 terms

ag

ap+o # 2*ag, so
Hence, ag = 1.
Note that aptg # ap + ag for any n 2 0.

agp # 0.

ail

a1 & { ap=1 1}
Hence, a3 = 0.

az

a, ¢ { ap=1, a;=0, ai;ta;=0 }.
Hence, ap = 2.

as

a3z ¢ { ap=1l, a1=0, az=2, ajtar=2, apta;=2 }.
Hence, a3z = 3.

aq

ag ¢ { ap=1l, a1=0, az=2, a3z=3, a;taz=3, aztar=4, aszta;=3 }.
Hence, ag = 5.

as

as ¢ { ap=1, a1=0, az=2, a3z=3, ayg=5, ajtas=5, aptasz=5, asztar=5, agta;=5 }.
Hence, ag = 4.

ae

ag ¢ { a0=l, a1=O, a2=2, a3=3, agq=>5, a5=4, a1+a5=4, artag=17, a3+a3=6, agtan=7, a5+a1=4 1.
Hence, ag = 8.

ay

a7 ¢ { ap=1l, a1=0, az=2, a3z=3, ag=5, as=4, ag=8, aijtag=8, aptas=6, aztas=8, agtaz=8, astar=6, agta;=8 }.
Hence, a7 = 7.

asg

ag € { ap=1, a1=0, ar»=2, a3=3, as=5, as=4, a6=8, a7=7, aitar=7, a2+a6=10, aztas=7, agtaqs=10, astasz=7,
agtas=10, aytai=7 }.
Hence, ag = 6.

agsxsi = 9*k + a; for any k 2 0 and 0 £ i £ 8

We show by induction that for any k 2 0:
sequence, restricted to 0..9*k+8, is bijective,
agsx+i = 9*k + aj for any i in 0..8.

The

The hypothesis is true for k=0:

e 35 =1

0a1=0

e ay =2

e a3 =3

0a4=5

0a5=4

e ag =38

e a7 =17

e ag = 6

Suppose the hypothesis is true for some k; we show it for k+1:
agx (k+1)+0 must be distinct from:
e a(0)..a(9*k+8) = 0..9%k+8
® ap * agxk + 9 = 1 + agxk + 9
e a1 + agxx + 8 =0+ 9%k + 6 = 9%k + 9
e ar + agxx +7 =2 + 9%k + 7 = 9%k + 13
e a3 + agxkx + g = 3 + 9%k + 8 = 9%k + 15
e a4 + agxx + 5 =5+ 9%k + 4 = 9%k + 19
f}f:l)w o as + ageg 4+ 4 = 4 + 9%k + 5 = 9%k + 17
e ag + agxx + 3 =8 + 9%k + 3 = 9%k + 25
e a7 + agxkx + 2 =7 + 9%k + 2 = 9%k + 23
e ag + agxx + 1 = 6 + 9%k = 9%k + 21
e There are no other contraint as aj + agx(k+1)+0-i = @i+9*n T 9% (k+1-n) + 0 for any n in 0.k and
i in 0..8.




Hence, ag+(k+1)+0 = 9%k + 10 = 9*(k+1l) + ap

agx (k+1)+1 must be distinct from:

e 2(0)..a(9*k+8) = 0..9*k+8
e agxx + 9=9*k + 10
® ap + agrk + 10 = 1 + agxk + 10
e a1 + agxx + 9 = 0 + 9%k + 10 = 9*k + 11
e ar> + agxk + 8 =2 + 9%k + 6 = 9%k + 14
e a3z + agxx + 7 =3 + 9%k + 7 = 9%k + 17
agx e a5 + agxk + g = 5 + 9%k + 8 = 9%k + 18
(k+1)+1 ® a5 + agxyx + 5 = 4 + 9*k + 4 = 9*k + 21
e ag + agxx + 4 = 8 + 9%k + 5 = 9%k + 24
e a7 + agxx + 3 =7 + 9%k + 3 = 9%k + 22
e ag + agxx + 2 = 6 + 9%k + 2 = 9%k + 25
e There are no other contraint as aj + agx (k+1)+1-1 = @i+9*n T @9% (k+1-n) + 1 for any n in 0.k and
i in 0..8.
Hence, agx(k+1)+1 = 9%k + 9 = 9% (k+1l) + a3
agx (k+1)+2 must be distinct from:
e a(0)..a(9*k+8) = 0..9*k+8
® agxx + 9=9*%k + 10
® agxk + lo=9*k + 9
® ap t agrk + 11 = 1 + agsk + 11
e a; + agxk + 10 = 0 + 9%k + 9 = 9%k + 12
® ap t+ agxkx + 9 = 2 + 9%k + 10 = 9*k + 16
e a3 + agxx + g = 3 + 9%k + 6 = 9%k + 16
?5:1)+2 e ag + agsx + 7 =5 + 9%k + 7 = 9%k + 22
e ag + agxx + g = 4 + 9%k + 8 = 9%k + 20
e ag + agxx + 5 = 8 + 9%k + 4 = 9%k + 23
e a7 + agxx + 4 =7 + 9%k + 5 = 9%k + 26
e ag + agxx + 3 =6 + 9%k + 3 = 9%k + 24
e There are no other contraint as aj + agx(k+1)+2-1 = @i+9*n T @9% (k+1-n) + 2 for any n in 0.k and
i in 0..8.
Hence, ag*(k+1)+2 = 9*k + 11 = 9*(k+1l) + az
agx (k+1)+3 must be distinct from:
e a(0)..a(9*k+8) = 0..9*k+8
® agxx + 9=9*%k + 10
® agxk + lo=9*k + 9
® agxx 4+ 11=9*k + 11
® ap t agxk + 12 = 1 + @ogxk + 12
¢ a1 + agxx + 11 = 0 + 9%k + 11 = 9*k + 14
® as + agxk + 10 = 2 + 9%k + 9 = 9*k + 15
agx ® a3 + agxkx + 9 = 3 + 9%k + 10 = 9*k + 20
(k+1)+3 e a4 + agxx + 8 =5+ 9%k + 6 = 9%k + 21
® as + agxkx +7 =4 + 9%k + 7 = 9%k + 19
® ag + agxkx + g = 8 + 9%k + 8 = 9%k + 27
e a7 + agxx + 5 =7 + 9%k + 4 = 9%k + 25
® ag + agxk + 4 = 6 + 9%k + 5 = 9%k + 26
e There are no other contraint as aj + ags(k+1)+3-i = @i+9*n T @9% (k+1-n) + 3 for any n in 0.k and
i in 0..8.
Hence, ag*(k+1)+3 = 9*k + 12 = 9* (k+1) + a3
agx (k+1)+4 must be distinct from:
e a(0)..a(9*k+8) = 0..9*k+8
e agxx + 9=9*k + 10
® agxx + 10=9*k + 9
e agxx + 11=9%*k + 11
e agxx + 12=9%k + 12
® ap t agrk + 13 = 1 + aogxk + 13
e a1 + agxk + 12 = 0 + 9%k + 12 = 9*k + 13
e ar + agxk + 11 = 2 + 9%k + 11 = 9*k + 19
73:1)4-4 e a3 + agxk + 10 = 3 + 9%k + 9 = 9*k + 19
e a4 + agxx + 9 = 5 + 9%k + 10 = 9*k + 20
e ag + agxx + 8 = 4 + 9%k + 6 = 9%k + 23
e ag + agxx + 7 =8 + 9%k + 7 = 9%k + 26
e a7 + agxx + g = 7 + 9%k + 8 = 9%k + 27




e ag + agxx + 5 = 6 + 9%k + 4 = 9%k + 27
e There are no other contraint as aj + ag+(k+1)+4-i = @i+9*n T @9% (k+1-n) + 4 for any n in 0.k and
i in 0..8.

Hence, ag*(k+1)+4 = 9%k + 14 = 9% (k+l) + ay

agx (k+1)+5 must be distinct from:

e 2(0)..a(9*k+8) = 0..9*k+8
® agxx + 9=9*k + 10
® agxx + 10=9*k + 9
® agxx + 11=9*k + 11
® agxx + 12=9*k + 12
® agxx + 13=9*k + 14
® ap t agrk + 14 = 1 + aoxk + 14
® a1 + aogxx + 13 = 0 + 9%k + 14 = 9*k + 17
agx ® ar + agxk + 12 = 2 + 9%k + 12 = 9*k + 18
(k+1)+5 ® a3z t+ aogxk + 11 = 3 + 9%k + 11 = 9*k + 18
® a5 + aogxkx + 10 = 5 + 9%k + 9 = 9*k + 24
® as + agxx + 9 = 4 + 9%k + 10 = 9*k + 22
e ag + agxx + g = 8 + 9%k + 6 = 9%k + 28
e a7 + agxx +7 =7+ 9%k + 7 = 9%k + 28
e ag + agxkx + g = 6 + 9%k + 8 = 9%k + 29
e There are no other contraint as aj + ag(k+1)+5-i = @i+9*n T @9 (k+1-n) + 5 for any n in 0.k and
i in 0..8.
Hence, ag#(k+1)+5 = 9%k + 13 = 9* (k+l) + ag
agx (k+1)+6 must be distinct from:
e a(0)..a(9*k+8) = 0..9*k+8
® aogxk + 9:9*]{ + 10
® agxx + 10=9*k + 9
e agxx + 11=9%*k + 11
® agxx + 12=9%k + 12
e agxx + 13=9%*k + 14
® aogxk + 14:9*}( + 13
® ap t agrx + 15 = 1 + agrx + 15
agw e a1 + agxk + 14 = 0 + 9%k + 13 = 9*k + 16
(k+1)+6 e ar + agxkx + 13 = 2 + 9%k + 14 = 9*k + 17
e a3z + agxkx + 12 = 3 + 9%k + 12 = 9*k + 22
e a4 + agxx + 11 = 5 + 9%k + 11 = 9*k + 23
e ag + aogxk + 10 = 4 + 9%k + 9 = 9*k + 24
e ag + agxx + 9 = 8 + 9%k + 10 = 9*k + 29
e a7 + agxk + 8 =7+ 9%k + 6 = 9%k + 30
e ag + agxx + 7 = 6 + 9%k + 7 = 9%k + 28
e There are no other contraint as aj + a9x (k+1)+6-1i = @i+9*n T @9% (k+1-n) + 6 fOr any n in 0.k and
i in 0..8.
Hence, agx(k+1)+6 = 9%k + 17 = 9* (k+l) + ag
agx (k+1)+7 must be distinct from:
e a(0)..a(9*k+8) = 0..9*k+8
® agxx + 9=9*%k + 10
® agxx + 10=9*k + 9
® agxx + 11=9*k + 11
® agxx 4+ 12=9*%k + 12
® aogxx 4+ 13=9*k + 14
® aogxx + 14=9*k + 13
® agxk + 15=9*k + 17
® ag t agrk + 16 = 1 + agrk + 16
agx ® a; t agxk + 15 = 0 + 9%k + 17 = 9%k + 15
(k+1) +7 ® ay t aogxk + 14 = 2 + 9%k + 13 = 9%k + 21
0a3+a9*k+13=3+9*k+l4=9*k+21
0a4+a9*k+12=5+9*k+12=9*k+25
0a5+a9*k+11=4+9*k+ll=9*k+25
® ag + agxk + 10 = 8 + 9*k + 9 = 9%k + 31
e a7 + agxx + 9 =7+ 9%k + 10 = 9*k + 29
e ag + agxx + g = 6 + 9%k + 6 = 9%k + 32
.

There are no other contraint as aj + agx (k+1)+7-1 = @i+9*n T @9% (k+1-n) + 7 for any n in 0.k and
i in 0..8.




Hence, ag+(k+1)+7 = 9%k + 16 = 9* (k+1l) + ay

agx (k+1)+8 must be distinct from:

e a(0)..a(9*k+8) = 0..9%k+8
® agxy 4+ 9=9*k + 10
® agxk + 1029*}( + 9
® agxk + 11:9*}( + 11
® agxx + 12=9*k + 12
® agxx + 13=9*k + 14
® agxx + 14=9*k + 13
® agxx + 15=9*k + 17
® agxx + 16=9*k + 16

A ® ag t agrk + 17 = 1 + aogxk + 17

(k+1)+8 e a1 + aogxk + 16 = 0 + 9%k + 16 = 9%k + 19
® ar + aogxk + 15 = 2 + 9%k + 17 = 9%k + 20
® a3 + aogxk + 14 = 3 + 9%k + 13 = 9*k + 23
® a, + aogxk + 13 = 5 + 9*k + 14 = 9*k + 26
® as + agxk + 12 = 4 + 9%k + 12 = 9*k + 27
® ag + agxk + 11 = 8 + 9*k + 11 = 9*k + 30
e a7 + aogxx + 10 = 7 + 9%k + 9 = 9*k + 33
e ag + agxx + 9 = 6 + 9%k + 10 = 9*k + 31
e There are no other contraint as aj + ags (k+1)+8-i = @i+9%n T @9 (k+1-n) + g8 for any n in 0.k and

i in 0..8.
Hence, ag#(k+1)+8 = 9%k + 15 = 9*(k+l) + ag
QED

The sequence is self-inverse

For any k 2 0:

Sagro
Bagr1
Sagro
Bagru3
Sagrrg
Bagrus
Sagrere
Bageyyy

Sagig

= agxktay = 9*k + agy = 9%k + a3 = 9%k + 0
= agrk4a, = 9k + a5, = 9%k + a9 = 9%k + 1
= agrk+a, = 9%k + as, = 9%k + ap = 9%k + 2
= agsk+ay = 9%k + ag, = 9%k + a3 = 9*k + 3
= agvk+a, = 9%k + ag, = 9%k + a5 = 9%k + 4
= agsk+ag = 9%k + ag, = 9%k + ag = 9*k + 5
= agrkiag = 9¥k + a5, = 9%k + ag = 9%k + 6
= agsk+a; = 9%k + ag; = 9%k + a7 = 9k + 7
= agrktay = 9*k + ag, = 9%k + ag = 9%k + 8
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