Last updateSeptember 12202
PROBLENMSNAKE NUMBERS IN SOQOUARES

Which are the longest snake$rom 1 to Nthat can be
placed on each NxN boandith the condition that the
path cannot cross itselind there cannot be repeated
numbers in the same row or colunih

The path advances from one number to the next
horizontally or vertically, not diagonally, after n it goes
back to number 1.

https://oeis.orqg/A353259
1x1 =1 by R.K.



https://oeis.org/A353259

4x4=16by R.K.

5x5 =19 by Giorgio Vechhi




6x6 =36 by R.K.




7x7 =39 by Giorgio Vechhi




8x8 =64 by R.K.




9x9 =67 by Giorgio Vechhi
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10x10=100by R.K.

8 /7 65 4 3 2 110 9
91101 2 3 4 5 6 7]8
6 5 4 3 2 1 10 98|77
/718 9101 2 3 4 5|6
4 3 2 1109 8 7 615
5/ 6 78 9101 2 3|4
211109 8 7 6 5 4|3
314 5/6 7 8 9 10 1|2
109 8/ 7 6 5 4 3 2|1
12 3 4 5 6 7 8 9 10

This patron works for N = even

Isthis a new method to cover even Latin Squares?

It is best solution for N = odd @)"2 +3




11x11=102by Giorgio Vechhi

112 3|7 89 10 4 5 6
5 416 11112 3|8 7
/6 5 412 3|1 1119 10
38 2 315 419 10|11 11
9 10 1 11| 6 8 712 3
11 1|19 1017 8|5 6 4
3 8 7110 914 6 5
5 4 6111 113 2|7 8
6 7 4 513 211 1|10 9
8 3 2|14 5|10 9|11 1
9 10 11 1 6 7 8|3 2

Can you find a solution for N = 11 of 103 to confirm
the formula a(n) = (R1)"2+3?



PROBLEMSNAKE NUMBERS WITH KNIGHTS
MOVES IN SQUARES

https://oeis.org/A353060

As problem 1 but with knights moves.

Which are the longest snakeshat can be placed
on each NxN board?

1x1 =1 by R.K.

1

2x2 =1 by R.K.

1

3x3=3by R.K.

3



https://oeis.org/A353060

4x4 =13 by R.K.
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5%5 =15 by R.K
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6x6 =36 by Giorgio Vecchi




7x7 =39 by Giorgio Vecchi




8x8 =64 by Giorgio Vecchi
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9x9: 66/81(Giorgio Vecchi busqueda incompleta)
01 46 54 08 03 42 27 -- 05

5349 02 45 -- 0704 41 26

4755 -- 5109284306 --

-- 52482344 -- 112539

56 7165 -- -- 24291712

64 -- 73692216 -- 3831

7257 -- 666135 -- 1318

-- 635934682115 3237

58 -- 6762 -- 33361914



PROBLENSNAKE NUMBERS$ AN INFINITE FIELD

Which are thenumberswith N digitsthat needs
the longestsnake to make them?

N=2:
79/97 = 16 digits in a 4x4
4,3 2|1
5 6/7(9
34 5|8
2,116 |7
N=3:
719/917 =25digits in abx6
1,9|8 32
2 5 4|~
3 4 56
q 3/2|8)|7
56 7 9




729/927 =25digits in adx7

739/937 =25digits in a5x6




749/947 =25digits in abx5

759/957 =25digits in a5x6

769/967 =25digits in adx7




N=4.
29759 5792=45digits in allx7

4297/ 7924 =45 digits in a9x9




Which s the first numberwithout solution?
ExampleN=5:
13579 97531=59 digits in al0x10
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Is 13724 the smallest number without solution?

Find a solution or prove that it is impossible!




PROBLEMSNAKE IN INFINITE FIELD
https://oeis.org/A353176

http://snake.puzzlefun.online/

We start with an infinite snake, and 4 possible
directions: up, right, down, left.

If on its turn the snake cannoéxecutean order
because that square is occupied, it goes tthe
next order, and so on.

How many instructions and in what order must be
given so that the snakeannot moveas soon as
possible?

Up: Right:

Down: Left:



https://oeis.org/A353176
http://snake.puzzlefun.online/

Example:
4 instructions
1) DOWN, 2) LEFT, 3) UP, 4) RIGHT

With 4 instructions your snake is infinite.



Which are all the finite cases with 5 instructions?
There are 5 cases:

5 instructions =19

1) UP, 2)UP, 3)RIGHT4) DOWN,5) LEFT

17|18/ 3 | 4 HEER
1619 2 5
1514/1 8 |7
13/10 9
12/11

5 instructions = 2
1) UP, 2) RIGHT, BOWN 4)LEFTS) LEFT

19,20
17 18121 2 | 3
1615/14/1 4 | 5
12|13/ 8|7 | 6
1110 9




5 instructions = 24
1) UP, 2) RIGHT, 3) RIGHIIDOWN, 5) LEFT

202122
1718 19 24 23
16/15 3 4
13|14 6 5
12/11 7
10

O = N

5 instructons = 26 by Giorgio Vecchi
1) UP, 2) RIGHT, 3) DOWNLEF]T5) UP

2122
161720 23 24
15/18 19 26 25

1413/ 2 |3
1211 4 5
1110 7 6

98




5 instructions =30
1) UP, 2) RIGHT, BOWN 4) DOWN, 5) LEFT

2021
18/1922 23 = -
1617 324 —
1514 4 12526
12|13 30 27
1110 2928
9

O NOO PN
()]

From 6 instructions on, there's
always at least one sequence that
ends up in the block of 8 as you
have shown.

5: Total: 5, max: 30, longest URDDL

6: Total: 21, max: 79 longest
UURDLL

7. Total: 127, max: 152, longest
URULLDD

8: Total: 618, max: 450, longest
URURJULD



9: Total: 2934, max: 241, longest
URRRRDLRR

10: Total: 13542, max: 257, longest
URRLDLRRUR

11: Total: 61803, max: 1098,
longest URUURUUULLD

12: Total: 276650, max: 1448,
longest URUULLDUDDDD

13: Total: 1219508, max: 9520,
longest URRRLLDLRRULL

14: Tot al: 5309179, max: 8804,
longest URRURRRLDLRULL

15: Solutions = 22868295 max : 8338
UDDRULUUUULLULD

16: solutions = 97663066 max : 11348
URRURRRLDDLRUULL

17: solutions = 414156142 max
25316 URRRDLULUUUUULURL

18: solutions = 1746438478 max :
18823 UDDDRULULLULLUULDU

19: solutions = 1258248615

max: 62066 URRRDLULUUUUUUULURL



Interesting to note that some cases
with smaller ins tructions have
longest sequence than others with

more instructions

6 instructions =21 cases (8, 10, 14, 15, 15, 16, 20,
22,23, 25, 25, 30, 31, 34, 34, 35,36, 36,47,79)

6 instructions minimum = 8

1) RIGHT, 2) DOWN, 3) DOWINLEFT, 5) LEFT 6)
UP

1|2
/18 3
6 5 4
URRDDL: 8
02 03 04
01 08 05

-- 0706



URRRDL: 10
02 03 04 05

01 1007 06
-- 0908 1

URULLD: 14

-- -- 060504
09 08 07 02 03
10111401 --
- 1213 - --

URDDLL: 15

- 1314 - --
1112 150203
10 09 08 01 04

-- -- 070605



URDLLU: 15

- - 0203 --
1314 01 04 05
12 1508 07 06
111009 -- --
URDDLU: 16
1415 0203
1316 01 04
1211 06 05

-- 1007 --

-- 0908 --

UURDUL: 20
1819 - - --
17 20 03 04 --
16 15 02 05 06

-- 140108 07
-- 131009 --
- 1211 - --



UURDDL: 22

- - 0304 --
20 21 02 05 --
1922 01 06 07
1817 12 11 08

-- 16131009
- 1514 - --

URRDLL: 23

- - - - 192021
- -- 1617182322
13 14 15 02 03 04 --
1211100106 05 --
- - 090807 - --

UURRDL: =25

23 24 03 04 05 --
22 2502 07 06
2120010809 10
-- 1916151211
-- 181714 13 I



URRDLR: 25

- - - 2122723
17 1819 20 25 24
16 15 02 03 04 -
1314 01 06 05 -
1211 08 07 - -
- 1009 - -- -

URLDLU: 30

- - - 2526 -
-- 20212427 28
-- 1922233029
1718 -- 0203 -
16 13 12 01 04 05
15141108 07 06

- - 1009 -- -



UURLDL: 31

- 2627 - - --
- 252829 - --
23 24 31 30 - -
22 1918 03 04 --
212017 0205 06

-- 1516 0108 07

-- 14111009 --
- 1312 - - --

URRDLU: 34

- - 192021
- -- 182322
1516 17 24 25 26 - -
14 -- 020304 27 28 29

1312 01 06 05 34 31 30
-- 110807 -- 3332 --
- 1009 - - - - -



URDULU: 34

- - - 2526 --
1718 -- 242728

16 19 20 23 30 29

1514 21 22 31 32

-- 130203 34 33
-- 12010405

-- 111007 06

- - 0908 - --

URDDLR: 35

- - - 2122 -- --
-- 181920 232627
16 17 02 03 24 25 28
1514 01 04 35 30 29

12 13 06 05 34 31 --
111007 -- 3332 --
- 0908 - - - -



UDRDDL: 35

- - 2425 - -
- 22232627 -
2021 2 328 -
1918 1 429 -
16 17 6 530 31
1514 7 83532

- 1312 93433

- - 1110 - -

URRDUL: 36

- - - 262728 --
18 19 20 25 24 29 30 31
1716 21 22 23 36 33 32
14 15 02 03 04 35 34
1312 01 06 05 - -
- 110807 - - --
- 1009 - - - --



URLDLL: 36

-- 232427283132

21 22 2526 29 30 33
201918170203 36 35
-- -- 1516010405

-- 131409 08 07 06

- 121110 - - --

UDRDLL: 47
- 20212425 - -
18 19 22 23 26 27 -
1716 15 2 328 -
- 1314 1 42930

- 121110 5 631

- - -~ 98732

- - 454647 36 35 34
- - 4443423738

- - — - 414039



UURDLL: 79

56

- e - - T475 -
- -~ 6970737677
64 65 68 71 72 79 78
636667 -- 2728 --

6162 -- 2223262930
576017 182124253231

5558 59 16 19 20 03 04 33 34

54 53 52 1514 13 02 05 06 35 36

51 -- -- 12010807 3837
504948 11 10 09 40 39

- 47 - 434241 -
- 464544 - - -



SOLUTION LONGESTSNAKES:
5: Total: 5, max: 30, longest URDDL

6: Total: 21, max: 79 longest
UURDLL




7: Total: 127, max: 152, longest
URULLDD




8: Total: 618, max: 450, longest
URURUULD




9: Total: 2934, max: 241, longest
URRRRDLRR




10: Total: 13542, max: 257, longest
URRLDLRRUR




11: Total: 61803, max: 1098,
longest URUURUUULLD




12: Total: 276650, max: 1448,
longest URUULLDUDDDD




13: Total: 1219508, max: 9520,
longest URRRLLDLRRULL




14: Total: 5309179, max: 8804,
longest URRURRRLDLRULL




15: S olutions = 22868295 max : 8338
UDDRULUUUULLULD




16: solutions = 97663066 max : 11348
URRURRRLDDLRUULL




= 414156142 max

solutions
25316 URRRDLULUUUUULURL

17:




= 1746438478 max :

solutions
18823 UDDDRULULLULLUULDU

18:




19: solutions = 1258248615
max: 62066 URRRDLULUUUUUUULURL




2 SNAKES

https://oeis.org/A353234

We have 2 shakes with same
instruction that born in the same
square.

Example

4 INSTRUCTIONS

URDL: 32

30 31 - - -
25 26 32 7 8
24 20 2 3 9 13

17 18 1 4 15 14
16 12 6 519 21
11 10 29 23 22
28 27  ---

1) Both snakes start in square 1.

2) First  snake go U = 2, second
shake can’t go Up

3) F irst snake goes R = 3.
4) S econd snake goes R = 4.


https://oeis.org/A353234

5) F irst snake cannot go D, so
second snake D = 5.

6) First snake cannot go L, so
second snake goes L =6

7) First snake can go U =7, and
second cannot go U.

8) First snake can go R = 8, second
snhake cannot go R.

9) First snake can go D =9, second
snake can go D = 10.

10) First snake cannot go L, second
snake cango L =11.

11) First snake cannot go U, second
snake can go U = 12,

12) First snake cango R =13
second snake cannot go R.

13) First snake can go D = 14,
second snake cannot go D.

14) First snake can go L = 15,
second snake can go L = 16.

And so on



2 SNAKES:

max: URDL: 32

max: URDLU: 44

max: UURDLL: 138

max: UURDUUL: 226

max: UURDLUUL: 326

max: UUUURDUUL.: 310

10: max: URUDLLDURR: 409

11: max: UDDRDDRDUDL: 1138
12: max: URUDRDURDDDL.: 5265
13: max: UUDRUDDLUULDD: 10499

© o N o g A



4: max: URDL: 32

http://snake.puzzlefun.online/?g=URDL %200



http://snake.puzzlefun.online/?q=URDL%200

5: max: URDLU: 44

http://snake.puzzlefun.online/?g=URDLU%200



http://snake.puzzlefun.online/?q=URDLU%200

6: max: UURDLL: 138

http://snake.puzzlefun.online/?g=UURDLL%200



http://snake.puzzlefun.online/?q=UURDLL%200

7: max: UURDUUL: 226

http://snake.puzzlefun.online/?g=UURDUUL %200



http://snake.puzzlefun.online/?q=UURDUUL%200

8: max: UURDLUUL: 326

http://snake.puzzlefun.online/?g=UURDLUUL %200
|



http://snake.puzzlefun.online/?q=UURDLUUL%200

9: max: UUUURDUUL: 310
http://snake.puzzlefun.online/?7g=UUUURDUUL %200



http://snake.puzzlefun.online/?q=UUUURDUUL%200

10: max: URUDLLDURR: 409

http://snake.puzzlefun.online/?g=URUDLLDURR%200



http://snake.puzzlefun.online/?q=URUDLLDURR%200

11: max: UDDRDDRDUDL: 1138

http://snake.puzzlefun.online/?g=UDDRDDRDUDL %200



http://snake.puzzlefun.online/?q=UDDRDDRDUDL%200

12: max:URUDRDURDDD&265

http://snake.puzzlefun.online/?g=URUDRDURDDDL %20:0



http://snake.puzzlefun.online/?q=URUDRDURDDDL%20:0

13: max:UUDRUDDLUULDDO499

http://snake.puzzlefun.online/?g=UUDRUDDLUULDD%20:0



http://snake.puzzlefun.online/?q=UUDRUDDLUULDD%20:0

3 SNAKES

https://oeis.org/A354915

We have 3 shakes with same
instruction that born in the same
square.

4: max: URDL: 53

5: max: URDLU: 82

6: max. UURDUL 214

7: max:. URUULDU 321

8: max: URURUULLB 36

9: max: URDDDDDDU72

10: max: UUURUDLLDD 541
11: max: UUDDRDUUUDL4477


https://oeis.org/A354915

4 INSTRUCTIONS =53 = URDL

http://snake.puzzlefun.online/?g=URDL%200%200

5 INSTRUCTIONS = 82 = URDLU

http://snake.puzzlefun.online/?g=URDLU%200%200



http://snake.puzzlefun.online/?q=URDL%200%200
http://snake.puzzlefun.online/?q=URDLU%200%200

6 INSTRUCTIONS = 214 = UURDUL

http://snake.puzzlefun.online/?g=UURDUL%200%200



http://snake.puzzlefun.online/?q=UURDUL%200%200

7 INSTRUCTIONS = 321 = URUULDU

http://snake.puzzlefun.online/?g=URUULDU%200%200



http://snake.puzzlefun.online/?q=URUULDU%200%200

8 INSTRUCTIONS = 336 = URURUULD
http://snake.puzzlefun.online/?0=URURUILD%200%200



http://snake.puzzlefun.online/?q=URURUULD%200%200

9 INSTRUCTIONS =472 = URDDDDDDL

http://snake.puzzlefun.online/?g=URDDDDDDL %200%200



http://snake.puzzlefun.online/?q=URDDDDDDL%200%200

10 INSTRUCTIONS =541 = UUURUDLLDD

http://snake.puzzlefun.online/?g=UUURUDLLDD%200%200



http://snake.puzzlefun.online/?q=UUURUDLLDD%200%200

11 INSTRUCTIONS = 4477 = UUDDRDUUUDL

http://snake.puzzlefun.online/?g=UUDDRDUUUDL%20:0%20:0



http://snake.puzzlefun.online/?q=UUDDRDUUUDL%20:0%20:0

4 SNAKES

https://oeis.org/A354916

We have 4 snakes with same
instruction that born in the same
square.

4: max: URDL: 33

5. max: UURDL: 75

6: max: URRDLU: 348

/7: max: URUULDU: 435

8: max: URUULLLD: 504

9: max: UUUURDUUL: 595

10: max: UUUDDRULLD: 805
11: max: UDRULUULDDD: 4382


https://oeis.org/A354916

4 INSTRUCTIONS = 33 = URDL

http://snake.puzzlefun.online/?g=URDL%200%200%200

5 INSTRUCTIONS = 75 = UURDL

http://snake.puzzlefun.online/?g=UURDL%200%200%200



http://snake.puzzlefun.online/?q=URDL%200%200%200
http://snake.puzzlefun.online/?q=UURDL%200%200%200

6 INSTRUCTIONS = 348 = URRDLU

http://snake.puzzlefun.online/?g=URRDLU%200%200%200



http://snake.puzzlefun.online/?q=URRDLU%200%200%200

7 INSTRUCTIONS = 435 = URUULDU

http://snake.puzzlefun.online/?g=URUULDU%200%200%200



http://snake.puzzlefun.online/?q=URUULDU%200%200%200

8 INSTRUCTIONS = 504 = URUULLLD

http://snake.puzzlefun.online/?g=URUULLLD%200%200%200



http://snake.puzzlefun.online/?q=URUULLLD%200%200%200

9 INSTRUCTIONS = 595 = UUUURDUUL
http://snake.puzzlefun.online/2g=UUUURDUUL %200%200%200



http://snake.puzzlefun.online/?q=UUUURDUUL%200%200%200

10 INSTRUCTIONS = 805 = UUUDDRULLD

http://snake.puzzlefun.online/?g=UUUDDRULLD%200%200%200



http://snake.puzzlefun.online/?q=UUUDDRULLD%200%200%200

