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Intro



What is sudoku?

e It's a type of puzzle

e Rules: Place digits in the
grid such that every row,
column, and box contains
the digits 1-9 once each

e One way to think about it
is that cells containing
the same digit must not
“see” each other




Let’s do one


https://app.crackingthecryptic.com/sudoku/7p8BFPqG4M

Variants



Killer cages

e New rule: Within each cage,
digits cannot repeat and
must sum to the small clue
in the top-left corner of
the cage (if given)

If you’'re looking at these slides later,
you can click on a puzzle to go to a

solving tool )

_______

____________

——————

______________________________

Polar Attraction
by Piatato


https://app.crackingthecryptic.com/sudoku/r8GLfr32Dj

Killer cages

e New rule: Within each cage,
digits cannot repeat and
must sum to the small clue
in the top-left corner of
the cage (if given)

e What numbers can be in a

o 3-cell 6 cage?

If you’re looking at these slides later,
you can click on a puzzle to go to a
solving tool )

_______

______

——————

______

______

Polar Attraction
by Piatato



https://app.crackingthecryptic.com/sudoku/r8GLfr32Dj

Killer cages

e New rule: Within each cage,
digits cannot repeat and
must sum to the small clue
in the top-left corner of
the cage (if given)

e What numbers can be in a
o 3-cell 6 cage? 1, 2, 3

If you’re looking at these slides later,
you can click on a puzzle to go to a

solving tool )

_______

______

——————

__________________

______

Polar Attraction
by Piatato



https://app.crackingthecryptic.com/sudoku/r8GLfr32Dj

Killer cages

e New rule: Within each cage,
digits cannot repeat and
must sum to the small clue
in the top-left corner of
the cage (if given)

e What numbers can be in a
o 3-cell 6 cage? 1, 2, 3
o 3-cell 24 cage?

If you’re looking at these slides later,
you can click on a puzzle to go to a
solving tool )

_______

______

——————

______

______

Polar Attraction
by Piatato



https://app.crackingthecryptic.com/sudoku/r8GLfr32Dj

Killer cages

e New rule: Within each cage,
digits cannot repeat and
must sum to the small clue
in the top-left corner of
the cage (if given)

e What numbers can be in a
o 3-cell 6 cage? 1, 2, 3
o 3-cell 24 cage? 7, 8, 9

If you’re looking at these slides later,
you can click on a puzzle to go to a

solving tool )

_______

______

——————

______________________________

Polar Attraction
by Piatato



https://app.crackingthecryptic.com/sudoku/r8GLfr32Dj

Killer cages

e New rule: Within each cage,
digits cannot repeat and
must sum to the small clue
in the top-left corner of
the cage (if given)

e What numbers can be in a
o 3-cell 6 cage? 1, 2, 3
o 3-cell 24 cage? 7, 8, 9
o 2-cell 12 cage?

If you’'re looking at these slides later,
you can click on a puzzle to go to a
solving tool )

_______

______

——————

______

______

Polar Attraction
by Piatato



https://app.crackingthecryptic.com/sudoku/r8GLfr32Dj

Killer cages

e New rule: Within each cage,
digits cannot repeat and
must sum to the small clue
in the top-left corner of
the cage (if given)

e What numbers can be in a
o 3-cell 6 cage? 1, 2, 3
o 3-cell 24 cage? 7, 8, 9
o 2-cell 12 cage? 3+9, 4+8, 5+7

If you’'re looking at these slides later,
you can click on a puzzle to go to a
solving tool \

_______

______

——————

______

______

Polar Attraction
by Piatato



https://app.crackingthecryptic.com/sudoku/r8GLfr32Dj

Killer cages

e New rule: Within each cage,
digits cannot repeat and
must sum to the small clue
in the top-left corner of
the cage (if given)

e What numbers can be in a
o 3-cell 6 cage? 1, 2, 3
o 3-cell 24 cage? 7, 8, 9
o 2-cell 12 cage? 3+9, 4+8, 5+7
o 9-cell 45 cage?

If you’'re looking at these slides later,
you can click on a puzzle to go to a
solving tool \

_______

______

——————

______

______

Polar Attraction
by Piatato



https://app.crackingthecryptic.com/sudoku/r8GLfr32Dj

Killer cages

e New rule: Within each cage,
digits cannot repeat and
must sum to the small clue
in the top-left corner of
the cage (if given)

e What numbers can be in a
o 3-cell 6 cage? 1, 2, 3
o 3-cell 24 cage? 7, 8, 9
o 2-cell 12 cage? 3+9, 4+8, 5+7
o 9-cell 45 cage? All!

If you’'re looking at these slides later,
you can click on a puzzle to go to a
solving tool \

_______

______

——————

______

______

Polar Attraction
by Piatato



https://app.crackingthecryptic.com/sudoku/r8GLfr32Dj

e New rule: Digits along a

thermometer increase from

the bulb end

Staples
by Florian Wortmann


https://app.crackingthecryptic.com/sudoku/QDLp7pfG83

Thermo

e New rule: Digits along a

thermometer increase from

the bulb end

e Based on its thermo, what

digits can go in the

highlighted cell?

Staples
by Florian Wortmann


https://app.crackingthecryptic.com/sudoku/QDLp7pfG83

Thermo

e New rule: Digits along a
thermometer increase from
the bulb end

e Based on its thermo, what
digits can go in the
highlighted cell?

04,

oy

6

123

234

345

456

5617

789

6178

Staples
by Florian Wortmann



https://app.crackingthecryptic.com/sudoku/QDLp7pfG83

Domino

e New

< X O

rule:

Digits
Digits
Digits
Digits

have a 1:2 ratio
are consecutive
sum to 10

sum to 5

O ! 5
o
O v X
\"
X Ny
X
5 X X
X X
_O
X O
OO ®

Kropki XV Sudoku
by Phistomefel



https://cracking-the-cryptic.web.app/sudoku/M7PnbJ3RLh

Domino

e New
._
O_
X —
V —

rule:

Digits
Digits
Digits
Digits

have a 1:2 ratio
are consecutive
sum to 10

sum to 5

e What digits cannot touch X?

0 ! 5
@
O v X
\")
! N\
X
5 X X
X X
_O
X Q
OO ®

Kropki XV Sudoku
by Phistomefel



https://cracking-the-cryptic.web.app/sudoku/M7PnbJ3RLh

Domino

e New
._
O_
X —
V —

rule:

Digits
Digits
Digits
Digits

have a 1:2 ratio
are consecutive
sum to 10

sum to 5

e What digits cannot touch X?

o5

0 ! 5
@
O v X
\")
! N\
X
5 X X
X X
_O
X Q
OO ®

Kropki XV Sudoku
by Phistomefel



https://cracking-the-cryptic.web.app/sudoku/M7PnbJ3RLh

Domino

V —

rule:

Digits
Digits
Digits
Digits

have a 1:2 ratio
are consecutive
sum to 10
sum to 5

e What digits cannot touch X?

o5

e What digits cannot touch @2?

0 ! 5
@
O v X
\")
! N\
X
5 X X
X X
_O
X Q
OO o

Kropki XV Sudoku
by Phistomefel



https://cracking-the-cryptic.web.app/sudoku/M7PnbJ3RLh

Domino

e New
._
O_
X —
V —

rule:

Digits have a 1:2 ratio
Digits are consecutive
Digits sum to 10

Digits sum to 5

e What digits cannot touch X?

o5

e What digits cannot touch @2?

o5,

7, 9

O ! 5
o
O v X
\"
X /
X
5 X X
X X
_O
X O
OO o

Kropki XV Sudoku
by Phistomefel



https://cracking-the-cryptic.web.app/sudoku/M7PnbJ3RLh

German whispers

e New rule: Adjacent digits
on a line have a difference A e — ;
of at least 5 g '

____________

_________________________

____________________________________

Tomb of Whispers
by Nityant Agarwal, Gliperal,
Botaku, and Tob Snibbob


https://app.crackingthecryptic.com/sudoku/2Lp4R6L272

German whispers

e New rule: Adjacent digits
on a line have a difference A e — ;
of at least 5 E {mmm# """""" ;

e Considering only the German
whispers rule, what’s a
sequence of digits that

could fill the highlighted
line?

____________

_________________________

____________________________________

Tomb of Whispers
by Nityant Agarwal, Gliperal,
Botaku, and Tob Snibbob


https://app.crackingthecryptic.com/sudoku/2Lp4R6L272

German whispers

e New rule: Adjacent digits
on a line have a difference A e — ;
of at least 5 E {mmm# """""" ;

e Considering only the German
whispers rule, what’s a
sequence of digits that
could fill the highlighted
line?

____________

_________________________

____________________________________

e Is that set of digits

possible within the cage? Tomb of Whispers

by Nityant Agarwal, Gliperal,
Botaku, and Tob Snibbob



https://app.crackingthecryptic.com/sudoku/2Lp4R6L272

Renban

e New rule: Every line is 3 7

occupied by a sequence of 7 1

consecutive digits, not 9

necessarily in order along ]

the line 2 ‘ I

9 ‘ V4
4
3
2

Untitled
by Gaurav Kumar Jain


https://cracking-the-cryptic.web.app/sudoku/7L22pTT9DH

Renban

e New rule: Every line is 3 7
occupied by a sequence of 7 1 ‘
consecutive digits, not 9 I
necessarily in order along 1 I

the line 2

that could fill the

highlighted line?

e What’s a sequence of digits 9 (-l—- !
3
2

Untitled
by Gaurav Kumar Jain


https://cracking-the-cryptic.web.app/sudoku/7L22pTT9DH

Fog of war

e New rule: Place digits to
clear fog in the
surrounding cells

Ancient Artifacts
by Scojo


https://app.crackingthecryptic.com/sudoku/jpGbTb7jBF

Fog of war

e New rule: Place digits to
clear fog in the
surrounding cells

o Also in this puzzle: every
line is either a German
whispers, a renban, or has the
same sum in every box visited

Ancient Artifacts
by Scojo


https://app.crackingthecryptic.com/sudoku/jpGbTb7jBF

Strategy



Pencilmarking: center marks

e Used to indicate a set of

digits from which a cell'’s

digit in the solved puzzle

must be drawn 9 87

789 789 789




Pencilmarking: center marks

e Used to indicate a set of
digits from which a cell'’s
digit in the solved puzzle

must be drawn gl gl Al &4 4 &4 & &
PNV EEraay

& & 9|8 7




Pencilmarking: center marks

e Used to indicate a set of 7

digits from which a cell'’s

digit in the solved puzzle

must be drawn 9 87

e As you progress through the res | 78 | 700

puzzle, you whittle away at

your center marks
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Pencilmarking: center marks

e Used to indicate a set of 7

digits from which a cell'’s

digit in the solved puzzle

must be drawn 9 87
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puzzle, you whittle away at

your center marks




Pencilmarking: center marks

e Used to indicate a set of 7

digits from which a cell'’s

digit in the solved puzzle

must be drawn 9 87

e As you progress through the 89 | B9 | 7ao

puzzle, you whittle away at

your center marks




Pencilmarking: center marks

e Used to indicate a set of 7

digits from which a cell'’s

digit in the solved puzzle

must be drawn 9 87

e As you progress through the 69 | e

puzzle, you whittle away at

your center marks




The pigeonhole principle

e Something sneaky happened

here — any guesses?

AAAT T A

S e
EEE EEE




The pigeonhole principle

e Something sneaky happened
here — any guesses?

e We saw that 7, 8, 9 cannot
be in the top or bottom row
in the box

e But what we marked implied
that we had eliminated 1-6
from the center row

e How did we do this?



The pigeonhole principle

e We used the pigeonhole

principle

e Can anyone state it?

AAAT T A

'..FFF...
EERE 9,87




The pigeonhole principle

e We used the pigeonhole
principle

e Relevant statement: If n
items are placed into n
bins and each bin contains
one item, then the bins
contain exactly the items




The pigeonhole principle

e We used the pigeonhole

principle

e Relevant statement: If n

items are placed into n 9/8|7

bins and each bin contains

89

89

789

one item, then the bins

contain exactly the items

e We also implicitly used it

in the step where we placed

the 7




The pigeonhole principle

e We used the pigeonhole

principle

e Relevant statement: If n

items are placed into n 9/8|7

bins and each bin contains

89

89

one item, then the bins

contain exactly the items

e We also implicitly used it

in the step where we placed

the 7




The pigeonhole principle

e While the statement may be 8

obvious, applications are

often not

e Let’s use the pigeonhole 7 | 679 | o7e9

principle to place 8 in the 1265 | s | 14

lower center bOX 2345 | 123458 | 6789




The pigeonhole principle

e While the statement may be 8

obvious, applications are

often not

e Let’s use the pigeonhole 7 | 679 | o7e9

principle to place 8 in the 1265 [z | 134

lower center bOX 2345 | 123458 | 6789




The pigeonhole principle

e While the statement may be

obvious, applications are

often not

e Let’s use the pigeonhole s | 679 | oras

principle to place 8 in the L s (R
lower center box 2305 [ 7o




The pigeonhole principle

e While the statement may be

obvious, applications are

often not

e Let’s use the pigeonhole s | 679 | oras

principle to place 8 in the 25 KRRl 154
lower center box 25 RO 7o




The pigeonhole principle

e While the statement may be 8
obvious, applications are
often not

e Let’s use the pigeonhole s | 679 | oras
principle to place 8 in the 25 KRRl 154
lower center box 25 [RE 675

8
8




Pencilmarking: corner marks

e Used to indicate a set of
cells within a box within
which a particular number
appears in the solved
puzzle

8

679

679

6789

1245

123458

134

2345

123458

6789




Pencilmarking: corner marks

e Used to indicate a set of
cells within a box within
which a particular number
appears in the solved
puzzle

8

679

679

6789

1245

123458

134

2345

123458

6789




Pencilmarking: Snyder notation

e Corner mark a digit in a

box only if it 1is

restricted to exactly two

positions within the box

e Center mark a cell only if

it contains exatly two

candidates




Pencilmarking: Snyder notation

e Corner mark a digit in a

box only if it 1is

restricted to exactly two

positions within the box

e Center mark a cell only if

it contains exatly two 5
candidates

e Points you towards the 9
parts of the puzzle that S

are currently most
restricted



X-wings

e ITf a digit is restricted to
the same two columns in two
rows, 1t does not appear 1in
any other rows in those
columns

o And vice versa with rows and
columns

e Let’s use this to place 3
in column 4

48

48

56

56

34

689

89

69

34

38
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the same two columns in two
rows, 1t does not appear 1in
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columns

o And vice versa with rows and
columns
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X-wings

e ITf a digit is restricted to
the same two columns in two
rows, 1t does not appear 1in
any other rows in those
columns

o And vice versa with rows and
columns

e Let’s use this to place 3
in column 4

48

56

56

34

89
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34




X-wings

e ITf a digit is restricted to
the same two columns in two
rows, 1t does not appear 1in
any other rows in those
columns

o And vice versa with rows and
columns

e Let’s use this to place 3
in column 4

48

56

56

34

89
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34




X-wings

e ITf a digit is restricted to
the same two columns in two
rows, 1t does not appear 1in
any other rows in those
columns

o And vice versa with rows and
columns
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48

48

56
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34
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X-wings

e ITf a digit is restricted to
the same two columns in two
rows, 1t does not appear 1in
any other rows in those
columns

o And vice versa with rows and
columns

e Let’s use this to place 3
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48

56

56
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X-wings

e ITf a digit is restricted to
the same two columns in two
rows, 1t does not appear 1in
any other rows in those
columns

o And vice versa with rows and
columns

e Let’s use this to place 3
in column 4

48

56

56

34

689

34

38




X-wings

e ITf a digit is restricted to
the same two columns in two
rows, 1t does not appear 1in
any other rows in those
columns

o And vice versa with rows and
columns

e Let’s use this to place 3
in column 4

48

56

56

34

689

34

38




X-wings

e ITf a digit is restricted to
the same two columns in two
rows, 1t does not appear 1in
any other rows in those
columns

o And vice versa with rows and
columns

e Let’s use this to place 3
in column 4

48

56

56

34

69

34

38




X-wings

e ITf a digit is restricted to
the same two columns in two
rows, 1t does not appear 1in
any other rows in those
columns

o And vice versa with rows and
columns

e Let’s use this to place 3
in column 4

56

56

34

69

34




X-wings

e ITf a digit is restricted to
the same two columns in two
rows, 1t does not appear 1in
any other rows in those
columns

o And vice versa with rows and
columns

e Let’s use this to place 3
in column 4

56

56

34

69

34




X-wings

e ITf a digit is restricted to
the same two columns in two
rows, 1t does not appear 1in
any other rows in those
columns

o And vice versa with rows and
columns

e Let’s use this to place 3
in column 4

48

48

56

56

34

689

89

69

34

38




X-wings

e ITf a digit is restricted to
the same two columns in two
rows, 1t does not appear 1in
any other rows in those
columns

o And vice versa with rows and
columns

e Let’s use this to place 3
in column 4

48

418

56

56

34

689

89

69

34

38




X-wings

e ITf a digit is restricted to
the same two columns in two
rows, 1t does not appear 1in
any other rows in those
columns

o And vice versa with rows and
columns

e Let’s use this to place 3
in column 4

56

56

34

34




X-wings

e ITf a digit is restricted to
the same two columns in two
rows, 1t does not appear 1in
any other rows in those
columns

o And vice versa with rows and
columns

e Let’s use this to place 3
in column 4

56

56

34

34




SET

e “Set Equivalence Theory”

e Statment: Two sets that are
at first equivalent remain
equivalent when equivalent
subsets are removed from
each
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e “Set Equivalence Theory”

e Statment: Two sets that are
at first equivalent remain
equivalent when equivalent
subsets are removed from
each

e et’s use this to construct
the Phistomefel Ring




SET

e Other SET equivalent
regions




SET
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SET

e Other SET equivalent
regions




Setting



My qualifications

e Not much, I have only
gotten into setting in the
last two weeks

e Have set two sudokus

o Comment from a friend on the
first one: “I'm not gonna lie,
it’s really rough”

o Solve them here

e But I still have thoughts

O

O

Domino
by me

Tree


https://finnmayhew.net/sudoku.html
https://tinyurl.com/ysukd4ee

Strategy

e One idea: to set a sudoku, solve one that doesn’t
exist yet
o Start with something in the grid
o Try to solve
o Get stuck
o Add something that will get you unstuck
o Repeat

e There are other strategies but they seem like magic
to me



Philosophies

Make puzzles that are fun to set

e Use principles from game design

Teach the solver something and let them use the
knowledge they just learned

o My game-designer friend Kevin, paraphrased:
“Learning 1s one of the most fun things you can do”

e Use algorithmic solvers with intention

o Puzzles made by humans are more fun than puzzles made by
computers



Resources

e SudokuMaker by sirxemic

o Allows you to share your puzzles via a link! (with free
hosting courtesy of Sven Neumann)

e Setting videos (1list courtesy of Pallando)

e Cracking the Cryptic Discord

o For getting feedback on your puzzles


https://sudokumaker.app/
https://youtube.com/playlist?list=PLQYp802x2h5mybqIFIm9M0BuFL-rWb0fJ&si=y5Rv6jyAucfVhLYm
https://discord.gg/BbN89j5

Final thoughts



Bifurcation, puzzles, and mazes

(This is a framework)

e Bifurcation is the strategy of heading down a path
based on an arbitrary choice

e Puzzles are designed to be solved with logic
e Mazes are designed to be solved with bifurcation

It’s fun to think about their differences, and what
each gives to the player

What games combine the two?



Cracking the Cryptic

They solve really difficult puzzles with a lot of
joy on their YouTube channel

Very good community

If you want to get links for low-to-medium-
difficulty variant puzzles, try out their featured
GASes (“Genuinely Approachable Sudokus”)

Here’'s their Discord link again

If we have time, here’s the singular YTP that
exists of them


https://www.youtube.com/@CrackingTheCryptic
https://youtube.com/playlist?list=PLK-l8O0YikOlSc9iDCJ41HHgqo0cfrDsS&si=_MPkbwgYt8JwGVzK
https://discord.gg/BbN89j5
https://youtu.be/na9azkXEueo?si=FdMAdd62SDOu5736

