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1. Introduction
The aim of this report is to provide definitions, principles and general guidance that answer
the question posed in the title: “What is a Sudoku?”
Taken at face value, this question appears trivial to the point of being faintly ridiculous anyone who has opened a newspaper since 2004 is likely to be able to give a clear and
sensible answer to it. However, when the World Puzzle Federation (“WPF”) first introduced
the World Sudoku Championships (“WSC”) in 2006, a number of sudoku variations were
introduced, requiring the ultimate WSC winner to be a master of all of them. As such, the
question as to how varied the sudoku variations can and should be compared to the original
puzzle has proved important to both organisers and solvers of sudoku competitions. Both
organisers and solvers of these competitions would like a clearer answer to the question:
“What is a Sudoku?”
This report comes at a time when the WPF considers the exceptional status given to sudoku,
as it is the only puzzle type to have a world championships spun off from the longer running
and more general World Puzzle Championships (“WPC”). If sudoku is to maintain its
exceptionalism then at least there should be a clear difference between the WSC and the
WPC. The recent understanding of this difference has meant that broadly any puzzle with a
sudoku solving element to it has been moved out of the WPC and into the WSC, and this is
one reason that sudoku variations at the WSC have become more varied and complex. At
the same time, the proportion of classic sudoku in the WSC has been decreasing.
This is one reason why some have asked whether the difference between the two
competitions is clear enough. It is my hope that this report can provide some context and
guidance for those who will be responsible for answering the more fundamental questions of
“Who is the WSC is for?” and after that, “What should the WSC look like?”
To approach an answer to the question: “What is a Sudoku?”, this report will set out a
definition of classic sudoku, sudoku variants and hybrid puzzles featuring sudoku (Section
2). To summarise these definitions:
●

A classic sudoku is what you’d expect it to be.

●

A sudoku variant is a puzzle that both “looks like” and “solves like” a classic sudoku.

●

A hybrid puzzle featuring sudoku is a puzzle that either “looks like” but does not
“solve like” a classic sudoku, or else (more rarely) “solves like” but does not “look
like” classic sudoku.

Rather than wrap these definitions in technical language, this report aims to set out clear
principles by which organisers and solvers can classify sudoku and its variants and its
hybrids (Section 3), and provide practical recommendations to the WPF to successfully use
these definitions in competitions it is responsible for. The report will also consider worked
examples of puzzles that do and don’t meet the principles this report sets out (Sections 4, 5
and 6), and take into account various views from around the sudoku community (Section 7).

Scope of the Report
The scope of this report is fundamentally limited to providing an answer to the question
“What is a Sudoku?”
In the process of answering this question and writing this report, I have also considered a
second question: “What puzzles are suitable for a sudoku competition”? A definitive answer
to this question is beyond the scope of this report, beyond ruling out puzzles that both do not
look like classic sudoku nor solve like classic sudoku. This may disappoint some readers,
but having defined the differences between classic sudoku, sudoku variants and hybrid
puzzles featuring sudoku it seems a far harder exercise to obtain a further consensus about
what the balance between variants and hybrids should be for a competition.
Indeed, even within the category of sudoku variants, there is a spectrum between very
familiar variants with the simplest of additional constraints (e.g. Irregular Sudoku, which
simply changes the shapes of the regions) and those with more complicated constraints or
even combinations of multiple constraints. At this end of the spectrum, it is plausible that
where one organiser sees a sudoku variant, another might see a hybrid puzzle featuring
sudoku. A consensus on this may not be agreed immediately.
I can offer an opinion that in general a sudoku competition ought to be largely comprised of
classic sudoku and sudoku variants - in other words a sudoku competition ought to comprise
of puzzles that both look like and solve like classic sudoku. Whilst hybrid puzzles featuring
sudoku may have a place in some sudoku competitions, it does not seem desirable to me to
have competitions overly represented with hybrid puzzles featuring sudoku, nor indeed to
have any individual round where the points allocation places too much emphasis on a
hybrid.
This is an opinion that I believe is not universally held within the sudoku community, and not
one that this report seeks to impose. I note that with the advent of single round online
competitions between 2010-12, the proportion of classic sudoku in competitions such as the
WSC has dramatically reduced, in both their number and their points allocation, as the
authors of these competitions seek to better express their talents and creativity via sudoku
variants and hybrid puzzles featuring sudoku.

I nevertheless hope that this report is credible enough to influence the choices made by the
organisers of sudoku competitions in the future.
I’ll finally note an additional limitation of this report: it is set up to deal with single grid puzzles
only, which includes those grids best described as two or more overlapping subgrids. It is
not equipped to deal with relay puzzles consisting of multiple separate grids which are more
loosely linked together.
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2. Summary of Definitions &
Recommendations
This report proposes to narrowly and simply define sudoku as the puzzle popularised around
the world, sometimes also known as “classic” sudoku.
Definition 1 (Classic Sudoku). Classic Sudoku is a puzzle to be solved on a square grid
formed by a 9x9 array of square cells. The grid is further divided into 3x3 regions. The
puzzle is solved following the rules of classic sudoku, which have been more or less
equivalently stated with innumerable minor variations. I have a preference for the following
definition, which acknowledges sudoku’s original heritage as Howard Garn’s “Number
Place”.
Place a number from 1-9 in each empty cell in the grid such that each row, column
and marked 3×3 box contains each number exactly once.
Noting that there are many grid-based puzzles with rules closely related to classic sudoku, or
whose own rules use classic sudoku as a base, this report further proposes the following
definitions:
Definition 2 (Sudoku Variant). A Sudoku Variant is a puzzle which both looks like, and
solves like a classic sudoku.
Definition 3 (Hybrid Puzzle featuring Sudoku). A Hybrid Puzzle featuring Sudoku is a
puzzle which either looks like, but does not solve like a classic sudoku; or else solves like
but does not look like a classic sudoku.
I do not consider it a useful exercise to define precisely and absolutely what “looks like” and
“solves like” mean. Even if this is something that could be achieved with sufficient precision,
I believe that this would come with at least two major disadvantages: namely (1) they would
require a level of abstraction which makes the definitions hard to understand and harder to
apply to anyone not theoretically minded; and (2) they would unnecessarily stifle and
constrain the creativity of puzzle creators.
Instead, this report proposes a number of principles that intentionally come with a degree of
ambiguity. This will require the sudoku community to agree consistently and collectively an
interpretation of what the principles mean in practice. The principles are explored in greater
depth in section 5.
It is worth reflecting that the definition does not classify sudoku-like puzzles into sudoku
variants and hybrid puzzles featuring sudoku definitively based on their rules. Whilst this
likely would be the case in the majority of cases, the report does not rule out examples of
two different puzzles using the same rules where one is classified as a sudoku variant and

the other as a hybrid. I do not think this makes the definitions and recommendations of this
report impractical in all but a small number of cases.
The report makes the following recommendations.
Recommendation 1: The WPF and its constituent member organisations endorses and
adopts the definitions and principles as outlined above.
(A) With no alterations,
(B) With minor alterations, to be brought back to the WPF at a later date,
(C) Or, to not endorse this report.
Recommendation 2: The WPF should use the report to help provide a clear answer to a list
of more fundamental questions raised by the exceptional status it has given to sudoku.
Namely:
1. Who is the WSC for?
2. Which kinds of puzzles should be included in the WSC?
3. Should the Sudoku GP closely follow the WSC?
4. Does the WPF need to promote different styles of sudoku competitions?

3. Principles defining what a Sudoku “looks
like” and “solves like”
What a classic sudoku “looks like”
I.

The puzzle must be solved on a grid made up of an array of cells. Cells must have a
finite number of well-defined edges, with each edge intersecting a maximum of one
other cell. Within the grid there must be at least two distinct types of subdivisions of
cells.

II.

At least one type of the subdivisions should behave like “Rows and Columns”:
A. Each such subdivision must be a one-dimensional group of cells, made up of
a chain of consecutive pairs of cells sharing at least one edge. Each “Row
and Column” must have a clear sense of direction.
B. Any two such subdivisions must have a minimal overlap of cells.

III.

At least one type of the subdivisions should behave like “Regions”:
A. Each such subdivision must be a clearly marked group of cells.
B. Substantially all such subdivisions must have a clear sense of being
contiguous.
C. Substantially all such subdivisions must not substantially overlap with any of
the “Row and Column” type subdivisions.

IV.

Substantially all cells in the grid must belong to:
A. At least two different subdivisions of the “Rows and Columns” type, with each
having a clear sense of independent and divergent direction.
B. At least one subdivision of the “Regions” type.

V.

The puzzle must be solved so that each cell contains a symbol from a set S of N
different symbols, with exactly one symbol placed per cell.

VI.

When the puzzle is solved, each of the “Rows and Columns” type and “Regions” type
of subdivisions must contain:
A. Substantially all of the N different symbols placed within their constituent
cells.
B. Substantially no repeats of any of the N different symbols placed within their
constituent cells.

What a classic sudoku “solves like”
VII.

There must be exactly one way to place the symbols in the set S so that the solution
of the puzzle satisfies Principle VI, together with any additionally defined constraints
on the placement of symbols.

VIII.

Additional constraints must be related to fundamental properties of the symbols, and
must not introduce solving techniques necessary to solve the puzzle that are
fundamentally equivalent to techniques that do not involve the placement of symbols.
For example:
A. Path/loop drawing.
B. Placement of other objects, including symbols other than those contained in
the set S or combinations/strings/words of symbols contained in the set S.
C. Shading.
D. Region Division.
E. Physical manipulation of the grid.

IX.

Any additional constraints should be well-defined, stated simply and clearly and
restricted in scope to one of:
A. Clearly marked additional decorations or regions in the grid.
B. Individual “Rows and Columns” or “Regions” subdivisions.
C. Locally related cells (e.g. adjacent, knight’s step).
D. Clearly marked individual cells.

X.

Principle VI gives rise to classic sudoku solving techniques allowing the placement of
symbols using the “Rows and Columns” and “Regions” types of subdivision. Where
additional constraints introduce further solving techniques, they should:
A. Be complementary to classic sudoku solving techniques.
B. Not be entirely separate from classic sudoku solving techniques.

4. Worked Examples of Principles: “Looks
Like”
This section provides some additional commentary to illustrate what the principles outlined in
section 3 mean practically, and uses a series of example puzzles to help highlight this.

Principle I
The puzzle must be solved on a grid made up of an array of cells. Cells must have a finite
number of well-defined edges, with each edge intersecting a maximum of one other cell.
Within the grid there must be at least two distinct types of subdivisions of cells.
The first principle is foundational - it sets out that anything that “looks like” sudoku ought to
be solved on a grid, although this grid is not necessarily restricted to a square array or to
square cells. Note that it does not fix the size or dimensions of the grid.

[Source: WSC 2014, Instructions]

With regards to edges, there is perhaps an ambiguity present in something like Parquet
Sudoku, where there is a strong argument to say that the 2x2 sized square cells have edges
that intersect more than one cell. This is not what Principle I is trying to rule out, rather this
condition is imposing a sense of 2-dimensionality on to puzzles. In this case, I would argue
that the 2x2 sized square cells do not have 4 edges of length 2; instead they should be
viewed as having 8 edges of length 1.

[Source: WPF Sudoku GP 2016 R4, Instructions. N.B. This originally featured in WSC 2014, Instructions.]

Principle II
At least one type of the subdivisions should behave like “Rows and Columns”:
A. Each such subdivision must be a one-dimensional group of cells, made up of a chain
of consecutive pairs of cells sharing at least one edge. Each “Row and Column”
must have a clear sense of direction.
B. Any two such subdivisions must have a minimal overlap of cells.
The second principle is also largely foundational, although I emphasise that there is some
leeway in the interpretation of what rows and columns might look like.
The first point of discussion does not specifically deal with sudoku, but shows how grids can
be set up so that cells do not intersect at all. Despite this it is clear that you can still have a
very concrete style of what rows and columns are. For those readers familiar with graph
theory, this principle is set up very much with the idea of a dual graph in mind. I do not think
that restating Principle II by introducing a further layer of abstraction is worth the trade-off.

[Source: WPF Puzzle GP 2019 R7]

This abstraction is taken further within Sudokurve, although the rows still have a clear sense
of direction thanks to the light curved lines.

[Source: WSC 2010, Instructions]

The next point relates to the Parquet Sudoku example in the Principle I discussion above,
showing that rows and columns do not necessarily have to intersect in one cell, and indeed
that cells can be shared across multiple adjacent rows or columns.
Tight Fit demonstrates that rows and columns may not necessarily intersect in exactly one
cell. In this case the intersections are at two triangular shaped cells.

[Source: WSC 2010, Instructions]

The last example is a puzzle where the presentation of the grid is a little misleading:
although there is a very strong visual impression of horizontal rows and vertical columns, in
fact the “rows and columns” in this puzzle are on the red and black coloured diagonals.

[Source: WSC 2010, Instructions]

Principle III
At least one type of the subdivisions should behave like “Regions” :
A. Each such subdivision must be a clearly marked group of cells.
B. Substantially all such subdivisions must have a clear sense of being contiguous.
C. Substantially all such subdivisions must not substantially overlap with any of the
“Row and Column” type subdivisions.
As with the first two principles, the third principle is largely foundational. Again, there is
some leeway in the interpretation of what regions might look like.

The first two examples, Irregular Sudoku and Toroidal Sudoku show that regions can be of
different shapes. Toroidal Sudoku also introduces a visual gimmick where regions wrap
from the top of the grid to the bottom, and from left to right. In this example the one region
that spans top left, top right, bottom left and bottom right of the grid does take some time to
adjust to.

[Source: 2006 WSC]

Scattered Sudoku plays on the irregular theme by isolating a 9th region as a set of isolated
cells. The grey shading still gives this a good sense of being a contiguous region.

[Source: 2019 WSC, Instructions]

The last point is to say that the regions need to be sufficiently independent from rows and
columns. The following example probably crosses a line in this respect, with the regions
being almost the same thing as the columns.

[Source: Tom Collyer, 2019]

Principle IV
Substantially all cells in the grid must belong to:
A. At least two different subdivisions of the “Rows and Columns” type, with each having
a clear sense of independent and divergent direction.
B. At least one subdivision of the “Regions” type.
The fourth principle is the one that sets out that cells should be subject in general to three
regional constraints. It recognises that there are some puzzles that “look like” sudoku that
might have some isolated cells that are not subject to the three constraints - hence the use
of the phrase “substantially all cells”.
Whilst most grid-based puzzles don’t have many problems having their cells belong to Rows
and Columns, the WSC has a history of including puzzles which are not subject to Regions.
The first two examples are amongst the most controversial puzzles to appear in the WSC,
and are generally accepted as not “looking like” sudoku. The first is from the final in 2009,
and I was quoted in The Times (of London) at the time saying: “It’s not a sudoku. It’s a latin
square with certain restrictions”. The reason for this is that many of the cells do not belong
to a Regions type subdivision; additionally for those cells that do, there is also an argument
that the coloured “Zilina” regions don’t satisfy Principle VI.

[Source: 2009 WSC]

The second example comes from the 2015 WSC, and again features many cells. Combined
with a larger than usual grid size, and a one puzzle with tight time-limit constraint led to
much dissatisfaction from participants at this competition.

[Source: 2015 WSC, Instructions]

It’s worth remarking that a similar puzzle to “Straight Sudoku” appeared in the 2010 WSC,
which has been remembered more fondly. Countdown Sudoku is slightly more constrained.

[Source: 2010 WSC, Instructions]

Principle V
The puzzle must be solved so that each cell contains a symbol from a set S of N different
symbols, with exactly one symbol placed per cell.
The fifth principle is again foundational, although it is worth saying that the N symbols to be
placed in the grid must all be different. Principle VI deals with the degree of repetition that is
acceptable.
Typically Sudoku variations have used the numbers 1-9 as the set of symbols, although a
number of different symbols have appeared over the years:

[Source: 2010 WSC, Instructions]

It is worth noting that in practice, where symbols other than the number 1-9 are used, solvers
will often transcribe the puzzle so that it in effect becomes a Pencil Mark Sudoku. For

example a “V” clue in the Roman Numeral Sudoku above is limited to the pencil marks
4,5,6,7 and 8.

[Source: 2008 WSC, Instructions]

Principle VI
When the puzzle is solved, each of the “Rows and Columns” type and “Regions” type of
subdivisions must contain:
A. Substantially all of the N different symbols placed within their constituent cells.
B. Substantially no repeats of any of the N different symbols placed within their
constituent cells.
Perhaps the sixth principle is not efficiently stated - and it also better describes what the
solution of the puzzle looks like rather than what the puzzle itself looks like - so that in some
sense it could be argued to be describing more about how the puzzle “solves like” rather
than what it “looks like”. However, I believe that any puzzle that does not satisfy this
principle cannot possibly “look like” a classic sudoku.
Note that this principle also implicitly limits the size of rows, columns and regions to be no
greater than the size of the set of symbols S. The use of the phrase “substantially all” and
“substantially no repeats” gives a limited degree of leeway to relax these constraints.
The first example shows with a hexagonal grid where some of the rows are much shorter
than the 8 symbol maximum. This means that there are some cells which belong to rows of
length 2, 5 and 7, which pushes the requirement requiring the rows and columns over a line.
Perhaps there is an argument which says that (i) the shorted rows are not counted as a
Rows and Column type subdivision at all; and (ii) that the set of cells contained in only one
Rows and Columns subdivision is small so that substantially all the other cells belong to at

least two. I think this is certainly contentious, and is not helped by the fact the regions also
contain only 7 of the 8 symbols to be placed.

[Source: unknown]

The next example is an example of a puzzle with repeated symbols. This puzzle was widely
regarded as not “looking like” Sudoku.

[Source: 2015 WSC, Instructions]

The next examples illustrate how the idea of having substantially no repeats and
substantially all symbols within the subdivisions. In this example, each row, column and
region contains only 9 of the 10 symbols to be placed.

[Source: 2015 WSC, Instructions]

Surplus Sudoku and Deficit Sudoku respectively have regions where symbols occur at least
once and at most once. Surplus is more controversial as it involves repeated symbols within
regions - repetition seems to have a stronger association with classic sudoku than inclusion.
Deficit is similar to Missing Digit above, where there are symbols missing within each region.
The degree to which these variations are controversial is dependent on how big or small the
regions gets; this dictates the degree of repetition or omission of symbols within regions in
the puzzle.

[Source: 2014 WSC, Instructions]

5. Worked Examples of Principles: “Solves
Like”
This section continues to provide additional commentary to illustrate what the principles
outlined in section 3 mean practically, and uses a series of example puzzles to help highlight
this. The “Solves Like” principles are less definitive and more contentious than the “Looks
Like” principle, and whether or not a particular puzzle satisfies these principles determines
whether the puzzle can be classified as a sudoku variant or a hybrid puzzle featuring
sudoku.

Principle VII
There must be exactly one way to place the symbols in the set S so that the solution of the
puzzle satisfies Principle VI, together with any additionally defined constraints on the
placement of symbols.
In the context of puzzle solving, perhaps it is already implicit that there should be a unique
solution - puzzles with either no valid solutions or multiple solutions are often referred to as
broken. The seventh principle makes this explicit.
At this point I’d like to discuss Just One Cell Sudoku. This variation sits uneasily in the
classification as, apparently, it says that this does not “look like” classic sudoku, because
principle VI is not satisfied. I am discussing this here as each of the multiple solutions
completing the grid certainly does satisfy Principle VI, and it seems to me to be the best way
to think about this particular variation is to have things both ways.
On the one hand, it has multiple solutions completing the grid, each of which certainly “looks
like” classic sudoku. On the other hand, these solutions completing the grid aren’t really
relevant, because the rules as stated, requiring the solver to place exactly one number,
ensure the puzzle has a unique solution. And whilst this doesn’t seem entirely satisfying to
me, however I am sure this type both “looks like” and “solves like” classic sudoku.

[Source: 2010 WSC, Instructions]

Principle VIII
Additional constraints must be related to fundamental properties of the symbols, and must
not introduce solving techniques necessary to solve the puzzle that are fundamentally
equivalent to techniques that do not involve the placement of symbols. For example:
A. Path/loop drawing.
B. Placement of other objects, including symbols other than those contained in the set S
or combinations/strings/words of symbols contained in the set S.
C. Shading.
D. Region Division.
E. Physical manipulation of the grid.
The eighth principle asserts that the essence of solving sudoku is in the placement of
symbols, so that if any further constraints are added to the puzzle, then it can only be said to
“solve like” classic sudoku if they are related to these symbols. The following examples will
highlight examples which go beyond this.
The first example is Odd Lab Sudoku, and requires the solver to “draw” a path of odd
numbered cells from top left to bottom right.

[Source: 2013 WPF Sudoku GP, Play-off Instructions]

Battleship Sudoku featured in the controversial “Is it a Sudoku” round at the 2017 WSC.
This requires object placement.

[Source: 2017 WSC, Instructions]

Object placement is not always as obvious, and can involve placing strings of numbers into
the grid, as in Big Bands Sudoku.

[Source: 2020 Sudoku GP]

Paint It Black Sudoku also featured in the controversial “Is it a Sudoku” round at the 2017
WSC, and requires shading.

[Source: 2017 WSC, Instructions]

Sukaku is an example of a puzzle which incorporates Region Division.

[Source: 2015 Sudoku GP R4, Instructions]

Examples of manipulative puzzles are harder to display in this format. They tend only to be
seen as one-off gimmick rounds to provide extra variety to a WSC. Recent examples
include the 2016 WSC round “Gappy Classics” and the 2018 WSC round “Flip-flop Classics”.
This is admittedly more of a grey area, as both puzzles could be reformulated, without any
manipulative aspect, as linked puzzles.

Principle IX
Any additional constraints should be well-defined, stated simply and clearly and restricted in
scope to one of:
A. Clearly marked additional decorations or regions in the grid.
B. Individual “Rows and Columns” or “Regions” subdivisions.
C. Locally related cells (e.g. adjacent, knight’s step).
D. Clearly marked individual cells.
The ninth principle adds further clarification over what constraints must satisfy, rather than
what they must not satisfy if they are going to give rise to puzzles that “solve like” classic
sudoku.

Thermo Sudoku is a good example where the constraint is limited in scope to clearly marked
decorations in the grid.

[Source: 2018 WSC, Instructions]

Some of the most common sudoku variants, like Diagonal Sudoku and Windoku are good
examples where the constraint is restricted to clearly marked additional regions in the grid.

[Source: 2014 WSC, Instructions]

Where clues are restricted in scope to individual rows and columns, they are often given
outside of the grid, as in Neighbours Sudoku.

[Source: 2019 WSC, Instructions]

The concept of locally related cells is looser. The most common examples relate to pairs of
adjacent cells, as in XV Sudoku.

[Source: 2014 WSC, Instructions]

There is a strong argument to say that “locally related” also applies to Anti-Knight Sudoku.

[Source: 2015 WSC, Instructions]

An example of something that arguably doesn’t fit the scope of any of the above is Detection
Sudoku. It’s worth noting that there are probably examples of Detection Sudoku that do not
rely as heavily on the extra constraint, although most that I have seen are given with minimal
given numbers placed in the grid. This will be more discussed more generally in Principle X.
Here, although the decorations are marked clearly enough in the grid, I would argue that the
constraint is not so clear. Any cell with an arrow in it pointing one direction must have

another cell in that direction with an arrow pointing back at it, and so what the constraint
reduces down to is unwinding a series of cells that contain the same number, and this series
of cells is certainly not clear (indeed it’s part of the challenge of solving the puzzle!) and not
necessarily locally related.

[Source: 2018 WSC, Instructions]

It is also worth highlighting the phrase “all possible arrows are drawn”. Another way of
saying this is that if a cell is not marked with an arrow, then the number appearing in that cell
cannot repeat in any other diagonal direction. If the number did repeat, then there would
have to have been an arrow in that cell after all.
There is a tremendous amount of logical deduction hidden behind this phrase which I think
can be argued to be unclear as well, particularly to solvers who may not be familiar with this
often used puzzling trope. I do concede that this is less to do with puzzle itself, and more to
do with how it is being described. As with much else, this is also a matter of individual taste.
Another example where the concept of “locally related” is stretched comes in the form of
Different Around Sudoku. In this puzzle the solver needs to consider 3x4 arrays of cells,
which obviously covers multiple rows and columns, but also covers multiple 3x3 regions.
The degree to which this loose interpretation of “locally related” dictates what this puzzle
solves like will be discussed as part of Principle X, and how additional constraints can be
complementary to classic sudoku solving techniques.

[Source: 2018 WSC, Instructions]

Principle X
Principle VI gives rise to classic sudoku solving techniques allowing the placement of
symbols using the “Rows and Columns” and “Regions” types of subdivision. Where
additional constraints introduce further solving techniques, they should:
A. Be complementary to classic sudoku solving techniques.
B. Not be entirely separate from classic sudoku solving techniques.
The final principle is the one open to the most amount of interpretation, and it comes in two
parts. This principle does not rule out examples of two different puzzles using the same
rules where one is classified as a sudoku variant and the other as a hybrid.
I will first discuss constraints introducing techniques complementary to classic sudoku
techniques. Some of the most natural examples come from other latin square based
puzzles, with a structure of 3x3 boxes overlayed. For example: Futoshiki becomes Greater
Than Sudoku, Kropki becomes Kropki Sudoku and Skyscrapers becomes Skyscrapers
Sudoku. An argument could also be made that Killer Sudoku is an amalgamation of Kakuro
elements (i.e. requiring given sums of non-repeating numbers) into a sudoku puzzle.
Specific examples of sudoku variations with these given rules can often be a matter of taste,
depending on how much of the original logic is required versus. classic sudoku techniques.
Where these are complementary, they will typically pair together with the requirement to
either be included and/or not repeated in each row, column, and region. Killer Sudoku is one
of the most popular sudoku variants, but it is safe to say there are plenty of examples of this
type where the degree of arithmetic or combinations required to solve them leaves many
solvers reflecting that these examples don’t much seem like classic sudoku.
Exactly where constraints give rise to techniques that are not complementary to classic
sudoku is harder to pin down. Some guidance is provided by Principles VIII and IX, however

this is not the end of the story. There are certain solving themes I’ve identified (and there
are surely more that I have not) which ultimately will require the sudoku solving community to
come to a consensus.
Some of these themes include “liar” or “joker” style clues; puzzles which require the solver to
determine a colouring (for example whether cells contain odd or even numbers) of the grid;
and constraints where numbers placed in one cell have second order implications for
numbers placed in other cells. I will discuss these in more detail in the grey areas section
below.
The second part of Principle X deals with techniques that are not entirely separate from
classic sudoku techniques. What this is getting at is the idea that if the puzzle introduces
new techniques, then these should work together with classic sudoku techniques, and not
require the solver to resolve some other puzzle first.
There is a certain element of ambiguity here too, depending on whether the puzzle carries a
hard level of difficulty to solve. A difficult sudoku variation will, more often than not, be
difficult precisely because it relies on some subtle deduction implied by the additional
constraints. How and where the additional techniques interact with classic sudoku
techniques I think can roughly be agreed on, but I don’t think this can hope to be precisely
defined. This will also require the sudoku solving community to come to a consensus.
The following Hidden Clone Sudoku is a good example demonstrating solving techniques
that are separate from classic sudoku solving techniques. This is not anything to do with its
rules, but with this example, you will first need to be able to work out where the hidden clone
is located in the grid before you can start to think about placing numbers.

[Source: 2020 Sudoku GP, R2]

6. Grey Areas
This section continues some of the discussions regarding what a classic sudoku “solves like”
from the previous section, and in particular explores what might and might not be considered
to be solving techniques complementary to classic Sudoku. These discussions do not come
to a conclusion one way or another, but instead give an illustration of how the principles set
out in this report can be used as a lens through which to view sudoku variations, and hence
to decide whether a particular example solves like a classic sudoku or not. I have no
expectation that everyone will fully agree with some of my points of view in this section.
The discussions in this section are by no means the only ones up for debate. They are
simply the ones I have had the opportunity to spend some time thinking about.

Liars, Jokers and Ambiguous Clues
The first discussion relates to clues in the grid that are ambiguous or misleading in some
way. These kinds of variations are common in the WPC, and given the overlap in
constructors and solvers between the two competitions it seems inevitable that they have
found their way over into the world of sudoku. The first question which comes to my mind
with these puzzles is whether the constraint is well-defined and stated clearly in the sense of
Principle IX. In one sense, as long as the rules are there on the page there seems little to
argue with. However in another sense, the underlying ambiguity might be giving rise to
solving techniques that aren’t compatible with classic sudoku solving techniques, as per
Principle X. At what point does trying to resolve the ambiguity become a separate puzzle all
by itself?
Liar Sudoku can almost be thought of as two puzzles in one. The first is to locate where all
the liars are, a puzzle restricted to just the confines of the given clues; and the second is to
then fill the grid in sudoku style. These puzzles aren’t separate in the sense of Principle X,
and instead they require the solver to chip away at both in order to fill the grid.

[Source: WPF Sudoku GP 2016 R6, Instructions]

In this case, trying to find the liars integrates very well with sudoku solving techniques. For
example, if you look at the 5th row of the example, then you can see repeated 5’s in the row
mean that the 7 and the 8 in the row are not liars, which then limits the possibilities for the
liar to appear in the scope of other rows, columns and 3x3 boxes. Gaining new information
about not liars then allows you to place some numbers classic sudoku style, which then
allows you to find all the liars, which then lets you solve the puzzle. In this case I’d argue the
experience could be said to be solving like classic sudoku.
There are other kinds of “liar” clues, most commonly requiring a number in some clue to be
adjusted by ±1. If the clue is just a given number, then you end up with a puzzle that is
equivalent to Pencil Mark sudoku, and the only thing to discuss is how much of an
annoyance it is to transcribe the clue as given into practical information used to solve the
puzzle (see also the discussion for Principle V above); clearly this is something that will differ
from solver to solver.
More commonly in the WPC is for an outside clue or sum to require an adjustment by ±1.
This is a specific example of a more general solving theme of ambiguous clues. The point
which I am unsure about is exactly how to determine where resolving this ambiguity stops
being complementary to classic sudoku techniques. Greater or Sum Sudoku probably stops
short of that line, but illustrates the point nicely.

[Source: 2019 WPF Sudoku GP, Play-off Instructions]

The last example comes in the form of Joker clues. As far as I am aware this seems to have
been a one-off idea for the 2017 WSC, but is worth commenting on as the solving theme in
general adds yet another layer of the puzzle to solve, by saying exactly one symbol - to be
determined - does not apply to the rules as given. Simply identifying which of the symbols
the Joker is I think already pushes the boundary of what might be complementary to classic
sudoku solving techniques, without getting onto the sudoku variation it is paired up with.
In the specific case of Clock Faces Sudoku, where on top of finding the Joker, the solver
also needs to keep the black anti-clockwise and white clockwise pairing in mind, whilst also
trying to identify exactly where the increasing sequence starts in several 2x2 areas across
the grid, and being mindful of the negative constraint (also see the “all possible constraints
are marked discussion below), I think the classic sudoku solving experience has been left far
behind.

[Source: 2017 WSC, Instructions]

“All Possible Constraints are Marked”
The next discussion features a solving theme which comes up time and time again across
many different sudoku variations, which is when all possible instances of a constraint being
satisfied are marked in the grid. As we have discussed with Principle IX, this somewhat
compact phrasing perhaps obscures the other side of the constraint - i.e. that were there are
no markings, the constraint must not be satisfied.
Probably the first time many solvers come across this is with Consecutive Sudoku, and the
very closely related Non-Consecutive Sudoku. Indeed these two different variations can be
stated with exactly the same rules: i.e. that all pairs of consecutive numbers to be placed in
the grid are marked. In some sense, Non-Consecutive Sudoku is an easier concept to
grasp, as there are no decorations in the grid to distract the solver. With Consecutive
Sudoku, it is very common for solvers not familiar with the “all possible constraints are
marked” solving theme to forget the non-consecutive part of the constraint, and
consequently struggle to solve the puzzle.

[Source: 2014 WSC, Instructions]

If you were in any doubt as to how powerful the negative side of the consecutive constraint
is, consider Consecutive Pairs Sudoku, which removes the all possible pairs are marked
restriction to the constraint, and provides for a somewhat different solving experience. The
reason for this is that the solver no longer has to keep in mind each and every pair of
adjacent cells in the grid, and instead only needs to focus on those which have been
positively identified by the constraint.

[Source: UK Sudoku Championships 2018, Instructions]

There are a number of more complicated constraints where this solving theme also applies,
for example Clock Faces Sudoku above, which I will not go into for this particular discussion.
Instead I will conclude with the reason for my particular doubt here: most of the time I would
say that Consecutive and Non-Consecutive Sudoku solve like classic sudoku, but not all of
the time. The following example (as not recommended by the author!) highlights that
although the constraint seems to be “locally related”, in fact there are some very complex
global combinatorics that link the grid together with the 1-2-3-4-5-6-7-8-9 chain which
governs the constraint.

[Source: Thomas Snyder, https://motris.livejournal.com/144391.html]

I’ll end by observing that the very hardest examples of classic sudoku also require very
complex global combinatorics, perhaps even more complex than those required when there
is an additional consecutive constraint. This is perhaps besides the main point I’m trying to
make. Namely, that often the negative side of “all possible constraints are marked” are often
very powerful, and interact together in ways that sometimes exceed the immediately obvious
scope of the constraint, as per Principle IX.

Intermediate Colouring the Grid
The next discussion relates to puzzles where the solver needs to make an intermediate
partition of the cells of the grid before numbers can be placed - the most common of which
that I’ve seen is the requirement to determine whether each and every cell in the grid is
either odd or even before being able to place numbers.
I am not sure that having to determine the odd/even status of each and every cell is
complementary to classic sudoku techniques. On the one hand, this can be viewed as a
natural extension of having to notice pairs and triples in a grid - although in the odd/even
case this becomes more like quads and quintets. On the other hand, this can also be
viewed as a kind of shading technique rather than anything to do with placing numbers.
There are a number of different sudoku variations I could have picked to highlight this
solving theme. In the case of Odd Even Sum Sudoku, an “O” cage means you have exactly
one odd and one even cell, and an “E” cage means you have either two odd cells or else two
even cells. Looking at the 2nd column for example, there are 3 odd cells already, and a 4th
in the “O” cage in rows 2 and 3. This means the “E” cage in rows 7 and 8 have to be even
cells, as the alternative - i.e. a 5th and 6th odd cell in the column - is impossible given there
are only 5 odd numbers to be placed. Carrying on in the fashion allows you to complete the
odd/even colouring.

[Source: 2018 WSC, Instructions]

I’ll conclude with a note of caution: not every sudoku variant with an odd and/or even
constraint needs the solver to determine whether each cell in the grid is odd or even. This is
something that can vary between two examples of the same puzzle type, and needs to be
considered on a puzzle by puzzle basis.

Constraints with Second Order Implications
The last of the discussions relates to sudoku variations whose additional constraints feature
mini puzzles whose clues and solution are all placed numbers that feature in the finished
puzzle. Whichever number gets placed as the clue in these types of puzzles tends to dictate
relatively complex permutations of combinations, and it is this degree of complexity that I
think provides a grey area in determining whether the puzzle solves like classic sudoku or
not.
Perhaps the easiest example of this is with Arrow Sudoku. Whichever number goes into the
circle has some pretty strong second order constraints on the numbers placed on the
arrows. Equally, although perhaps less obviously, the numbers that go on the arrow also
have second order implications for which numbers end up placed in the circles.

[Source: 2019 WSC, Instructions]

Arrow Sudoku is generally thought of as a standard variation, but it is certainly possible to
make these puzzles very difficult, and that difficulty is achieved via subtle arguments along
the arrows more often than not.
The next example is Hidden Skyscrapers Sudoku. Whilst arithmetic sums provide mini
puzzles that are usually easy to provide both the clue and solution to, skyscrapers clue are a
bit more involved, and certainly require a degree of expertise with skyscrapers as a whole to
be able to determine both clue and solution simultaneously. The fact that this is combined
with the statement “all possible arrows are given” (as per the discussion above) adds to the

complexity of this particular puzzle. I do not think this puzzle can be said to solve like classic
sudoku.

[Source: 2019 WSC, Instructions]

A final example for this discussion, Offset Sudoku, shows that sometimes the mini puzzle
can be relatively abstract - in this case specifying coordinates. Again there is a two-way
interaction between the solution of the mini puzzle, and I’m not at all sure to what degree
resolving this is complementary to classic sudoku solving techniques.

[Source: 2018 WSC, Instructions]

7. Views from the WSC Community
This section reviews different points of view raised from within the sudoku community related
to the question “What is a Sudoku?” The discussion has spanned several years and there is
no neat summary of the community’s view as a whole. The following opinions are presented
in full to give context to this report, and to reflect the influences that shaped it.
There are of course numerous other expressed points of view which equally deserve to be
repeated here but have not been included. I hope the following selection adequately reflects
the range of opinions held within the sudoku community.

Simon Prett Article: Sudoku’ed A contrary view
The following article appeared in the 2007 edition of the WPF newsletter. At the time, only
two WSCs had been hosted, but Prett already raised a concern that the WSCs were very
similar to WPCs, and that the WPF has missed an opportunity to become more mainstream.
http://www.worldpuzzle.org/publications/wpf-newsletter/newsletter-12-2007/
The WSCs were both great successes, in their own terms, but did they miss a trick?
The global audience for puzzles – taking into account the sales of dedicated magazines and the
puzzles in newspapers – runs to tens of millions. In contrast, interest in WPC puzzles amounts to a
few thousand. The winners swap positions on the podium, as do the winning teams, but there are
few surprises. We see the same faces every year.
The main obstacle to a larger audience is the fact that WPC puzzles have to be language- and
culture-neutral. This means making use of mathematical and logical puzzles that most people either
don’t want to do, or aren’t able to do. The result is predictable: a marginal event that’s right up there
with the World Sauna Championship and retro-running marathons.
The worldwide success of a language-independent puzzle called Sudoku was a gift for the WPF. It
couldn’t be accommodated within the WPC, so a separate championship was established, under the
auspices of the WPF. So far, so good.
The WSCs were both brilliantly organised and perfectly executed events. Congratulations are due to
all the people who were involved. At both WSCs, the organisers called
on puzzle experts who excelled themselves in designing innovative, challenging puzzles, many with a
slight resemblance to Sudoku. These were perfect for the brilliant few who attend the WPC.
But… hold on… was it reasonable to make the WSC a minority sport for the same minority? It’s no
coincidence that both winners – Thomas Snyder and Jana Tylova – are regulars at the WPC.

The popularity of Sudoku can be traced back to a London newspaper, The Times. Every year, The
Times runs a national Sudoku championship, attracting many thousands of entrants. The winner is
given the chance to participate in the WSC. Last year’s winner of The Times championship came 66th
in the WSC, but the runner-up in The Times competition, a veteran of many WPCs, came 4th in the
WSC. Doesn’t this seem odd?
The point here is that The Times competition is about Sudoku. The winner of The Times competition
had never seen puzzles like the ones at the WSC. Unsurprisingly, The Times has decided not to
bother with the WSC in future. In the same way, surely the millions of ordinary Sudoku solvers will
not be interested in the WSC.
The WPF, which convenes once a year, always debates ways to promote the WPF. The WSC was a
golden chance for the WPF to become more mainstream. All that was needed was a competition
based squarely on Sudoku. By turning the WSC into a mini WPC, the WPF may have lost that
opportunity.

Thomas Snyder: Open Letter to the World Puzzle
Federation Regarding Sudoku Championships
Following the 2009 WSC in Zilina, Thomas Snyder wrote an open letter to the WPF outlining
how he thought future championships should be conducted, and calling for the WPF to adopt
standards. It is perhaps a damning reflection othat no such standards yet exist in 2020, and
that this report is only the first step in establishing these standards.
Snyder touches on much that is outside the scope of this report, but briefly touches on the
subject of sudoku variations. He references his book “Battleships Sudoku”, whose puzzles
would be classified as hybrid puzzles featuring sudoku following this report, as not being
suitable for a WSC. He also mentions that variations certainly have a place at the WSC,
although it is preferable that these should be balanced in style (i.e. not all “math” variations)
and that 50% variations to classics represented a good overall balance.
https://motris.livejournal.com/70037.html - 28th April 2009
As a solver at all four WSCs and as a past champion of the event, I am writing this letter to address
recent problems with the World Sudoku Championships and offer some recommendations on
changes that should be instituted into the Rules of Competition for all future hosts.
Puzzle Selection and Classic Sudoku:
Following WSC1 and 2, a letter by Simon Prett appeared in the 12th Newsletter of the WPF. Its point
can be summarized as this: “By not including classic sudoku, the championships have failed to
capitalize on the international craze”. While I found parts of the article insulting or at least
ill-informed, such as the arguments that a top sudoku solver such as myself or Jana Tylova also being
good puzzle solvers was “proof” of the failure or that the championships in Lucca did not include
classics when they had several, the board should consider what are appropriate sudoku for these
championships.
The response by organizers to the concerns stated by Prett and others was first, at Goa, to
emphasize classic sudoku by running a separate classic tournament for just the regular puzzle and
now, to run rounds like the “Guinness” round to show off the skills of the room. However, an
analysis of the puzzles that have determined the winner of the Goa Classic Playoff (puzzle 4), or of
the World Record Puzzle in Zilina amongst many others, show that these are not puzzles that can be
solved by “human-identifiable” logical means aside from bifurcation (aka "guessing"), at least within
the time limits placed upon them by competition. These puzzles would never be printed in any
newspaper for their solvers to do, at least if they intended to keep their audience.
Therefore, even by emphasizing classic puzzles, organizers have not approached the process
correctly. In part, this may result from the ease of computer-generation of tough classic puzzles. I for
one look forward to the variants over classics specifically because I know many of them had to be
hand-constructed, and therefore have some logical path to an answer, where the classics might be
impossibly difficult without “guessing”. At the last two WSCs, there have been reasonable classics
and unreasonable classics, and the number of unreasonable classics has been increasing. This trend

leads me to wanting to “retire” from competition as having to guess on a classic sudoku at least once
on a puzzle dozens of times in a competition, after having logically solved tens of thousands of
sudoku without guessing in my lifetime, does not feel correct to me.
Online tools, such as Scanraid Sudoku (http://www.scanraid.com/sudoku.htm), provide an easy
means to canonicalize the types of puzzles and types of required logical steps that should appear.
This site includes approximately all the logical techniques known to lead to placements in a sudoku
puzzle. They are listed in approximate order of difficulty. All solvers use techniques in the first 7
steps (singles, naked/hidden pairs/triples, pointing pairs, etc.). Tough strategies like X-Wing, Simple
Colouring, Y-Wing, and Sword-Fish may be used, but typically by a Y-Wing or Swordfish the “fastest”
solution of a puzzle is bifurcation. Techniques farther down on the list from Sword-Fish are far too
difficult to spot within the time constraints of a round and should not be encouraged as the
recommended steps in a puzzle. The Guinness Record puzzle, for example, requires a use of step
28-Finned Sword-Fish, to place the second number in the grid! Several more difficult steps were
required to take that puzzle to its conclusion. There is no way any solver in a ten minute round used
that Finned Sword-Fish to place the second digit, let alone solve the puzzle, but considering all the
logical deductions known to the entire sudoku community, this is the simplest step to make any
logical deduction.
The board should set standards for classic sudoku based on the set of known strategies and the easy
ability to check the method a solver might encounter using a tool like Scanraid. It should helpfully
develop standards for ranking puzzles that are appropriate for competition that use
human-recognizable strategies within reasonable times, and allow for fast solvers, instead of lucky
guessing, to lead to solutions. This is good for everyone from the competitors to the newspapers
who would want to report on these championships as well. I cannot tell you how many people
approached me during the Zilina championship asking if I knew how to "solve" a particular classic
puzzle. These are accomplished solvers too, and the puzzle selection has completely failed to get
consistently good competition-level classic sudoku. Solvers do not enjoy coming to a sudoku
championship and being presented with "classics" that cannot be solved like the ones they have
done in newspapers and books.
Variations:
On the topic of variations, these should occur at the World Sudoku Championship, but alongside
reasonable classic sudoku. Many variations are actually relatively popular and known. The standards
should be to have puzzles that are sudoku – to me this is a symbol-based cell-packing puzzle in which
each cell is constrained in at least three ways – and not puzzles that are very far from the set of
standard techniques used to solve classic sudoku. While I’ve written a book of Battleship Sudoku,
that combines the puzzles Battleship and Sudoku, we can agree that this kind of puzzle – which
rewards experience outside of sudoku – is not appropriate at a WSC. However, there are a whole
range of variations that are appropriate. These include variations in grid size (6x6, 12x12, …), grid or
cell shape (irregular/jigsaw, parquet, 3D/cube sudoku, …), additional constraints (diagonal, extra
regions, …), properties of numbers (Consecutive, Kropki, Greater/Less Than, …), arithmetic (Killer
sudoku, Arrow Sudoku, ...), and others I have missed. Having a balance across these variations (to
not make all the puzzles "math sudoku" for example) is best. Innovations in design at the WSC, such
as manipulative or mechanical sudoku, are the most memorable puzzles that occur and show off the
talents of the puzzle designers. Variations should not be excluded from the WSC, as Simon Prett

argued, but the proportion of variants should be reasonable. Recent championships, with ~50%
variations, are at a reasonable precentage in my mind, particularly when many variations like
"Diagonal" sudoku are not very far from the classic puzzles that serve as inspiration.
Rules of Competition:
While organizers may believe some “special” types of sudoku should be revealed during a
competition or during a playoff, the WPF board should not allow an instruction booklet to be
published without a formal presentation of the rules for the whole competition including the
playoffs and finals.
To demonstrate what should have happened in Zilina, the rules should have included this kind of
paragraph:
“Following the semifinal, a final will be held for the top 8 finishers from the semifinal. The final will
consist of two puzzles, a classic 9x9 sudoku and a 'secret variant' that will be revealed beforehand.
The fastest solver over both puzzles will become champion.”
Now, as a likely finalist, I would like to know what the “secret variant” in the above description is,
which may be the surprise the organizers want to keep until the finals, but I certainly need and
deserve to know the standards of competition as should all others. There should be no question how
a champion will be determined. This problem is not unique to the recent event in Zilina but also
occurred at WSC Goa where the means of winning including the number and type of puzzles, or the
value of a time bonus, was not revealed until the day of the final, briefly before the actual
competition. The best example may actually have been the early standard in Lucca where all 7
puzzles in the final, as well as the process of elimination, were clearly spelled out in the initial
booklet. Keeping the rules "secret" from the competitors is unacceptable.
Instruction Booklet:
As the variations in sudoku should not take anywhere near the time to discuss as at an event like the
WPC, the rules for these puzzles should be standardized and example puzzles released as soon as
possible, certainly over a week and likely two weeks before the championship itself. The Czechs
released a booklet with ~60 types of puzzles several weeks before the WSC in Prague to give solvers
a sense of the puzzles that might appear at that championship. This is the standard that should be
followed. Not all variations showed up, and a couple were added, but most of the “rules questions”
were worked out well in advance of the competition. Having the rules presented online with a forum
as on the worldpuzzle.org site is the right way to deal with “mistakes” in the booklet and add in
corrections that can then be translated from English into the competitors’ languages before
competition. Much as with the revealing of the rules of competition above, there should not be a
benefit to a solver who is more fluent in English because no written version of a correct set of rules
occurred.
Scoring:
Unlike many puzzle types seen at a WPC, sudoku have a clear means of determining how far a
person is towards a solution – namely the number of correct digits placed in a cell - and WSC
organizers should score with this in mind. A scoring system should reward correct solutions but also
give partial credit (where deserving) to solutions that are far from blank. In a team round with a

single large puzzle where almost no teams finished, the number of correct digits in the respective
grids could easily have been used to assign a score to rank the teams in a logical fashion.
I personally propose the following example system as it makes sense to me: Puzzles are all graded
out of 100. Correctly solving a puzzle, say a classic with 21 givens, gives you credit for all of the
numbers you entered into the grid (60) as well as the givens (21) as well as 19 more points to get to
100 (60 + 21 + 19). Any solver that made a mistake in 1 cell gets a score equal to the number of
correctly filled cells, 59. A blank grid is worth 0. If organizers want to score different puzzles
differently, the score from this system should be treated as a “percent” of the scores and a correct
solution to a 5 point puzzle is worth 5 points while a 59 cell solution with one mistake might be
worth 3 (approximately 59% of 5) points. Whatever the scoring system, it should reward sudoku that
are closer to solution, particularly since sudoku is almost always a puzzle type where it is easy to
determine who is closer to a solution. It should certainly, in the playoffs, reward solvers who are
closer to a 4th solution of a puzzle to finish a round than solvers who stopped after solving only 3 of
the puzzles with a blank 4th grid.
Bonuses:
Bonuses on some rounds should be given to solvers that can complete the tasks early. The best
bonuses should be based exclusively on the time to finish the round, with some amount of points
per minute awarded to any solver that finishes the round with a correct paper. Rank bonuses are not
as good as time bonuses because they cannot handle rounds that are poorly timed for some of the
competitors. Jakob Ondrousek’s phenomenal performance in the Relay Round at Goa, India would
not have been fairly served if his 12-minute-early finish was given simply 5 points for being 1st
instead of the large time bonus it received instead. In Zilina, competitors weren’t even allowed to
earn some bonuses as proctors would not throw out incorrect papers to restore the proper bonus
for 1st. If 5 people hand in papers and only the fifth is correct, certainly that person should earn the
highest bonus for the round. All solvers should be able to turn in their paper until all bonuses have
been claimed by correct papers, not by people saying "done" who are not done.
So, if rank bonuses must be used, they should be adjusted to whoever actually is first. However, the
best bonus system will be based on time of finish, and a time-bonus should be strongly encouraged
to organizers over other systems.
Playoffs:
For many years the WPC occurred without a playoff and always crowned a person that the puzzle
community would truly consider the champion. Since the introduction of playoffs, a measure of the
excitement of sport has been added to the mix by allowing a reordering to occur on as few as one
puzzle. Whether the WPF considers sudoku more like chess or more like football, it should agree on
some standards that ensure the best sudoku solvers have a fair shot at winning. These standards
should include the number of competitors who are admitted, and any bonuses that should be
expected for order of solve such as a higher seed or better tie-break bonus.
Playoffs should never be run to encourage people to stop solving puzzles. At Zilina, in both round 2
(to qualify for the “Mini Playoff”) and in the Semifinal, the structure of the ranking encouraged
solvers to stop solving the puzzles to post an earlier “time” for an incomplete round. 10-12 people
said finished in Round 2 and 10-12 people said finished in the Semifinal and this gave the impression

to any watching that someone had finished those rounds. In reality, no one finished correctly in
either round. As mentioned above, in a situation where sudoku allows for partial scoring, the
progress towards a solution should become the tiebreaker (if not that, then the ranking on the first
day, which seems to be rewarded at a WPC but not at a WSC in the time I've competed at both) and
solvers should not ever stop solving until time runs out. With 13 solvers in Zilina at 3 out of 4 puzzles
solved in the semifinals, and with the solvers reaching that state at different times (I had 16 minutes
left when I had just the 4th puzzle to go which unfortunately had that "human-solvable?" guessing
property to it), different solvers adopted a different solve or quit strategy. The selection of places 4,
9, 11, 28, 29, 30, 33, 36 as the finalists was a result of both what three puzzles solvers had finished,
and when solvers got their third puzzle solved and anyone who had 5 or fewer minutes at this point
said finished and moved on to the detriment of the good solvers who were still trying to solve a
fourth puzzle that they actually had the time to attempt.
Concluding Thoughts:
I’m sure that there are other particular issues that should be addressed, and that there are other
problems from past World Sudoku Championships that should be mentioned that I have forgotten,
but the steps of standardizing and checking the classic sudoku puzzles used in the championship to
ensure human-solvability, scoring/ranking that is based specifically on sudoku’s ability for partial
scoring, and fair revelation of the rules of competition to all competitors well before the finals
themselves are to me not just suggestions but requirements before I will really feel like competing at
a World Sudoku Championship again. While I do not know if I will compete or construct at the World
Sudoku Championship in Philadelphia in 2010, I hope standards are adopted for the WSC to ensure a
fair and fitting competition on sudoku for WSCs there and in the future. I am making this an open
letter, and posting it on the World Puzzle forum as well as my blog, to encourage further discussion
of the standards that should be applied to a sudoku competition from the community of solvers.

Fred Stalder: Some thoughts about WSC 2015 in Sofia
Following the 2015 WSC in Sofia, Fred Stalder reflected on the competition, and how
puzzles that he did not consider as Sudoku had affected his chances of making the play-offs.
The puzzles he identifies certainly do not meet the criteria of what a sudoku “looks like”.
Stalder has been a loud and persistent voice within the sudoku community calling for an
explicit answer to the question “What is a Sudoku?”, and has been a big influence on this
report, particularly with regards to what a sudoku “looks like”.
http://sudokuvariante.blogspot.com/2015/10/some-thoughts-about-wsc-2015-in-sofia.html#c
omment-form - 16th October 2015
Preamble
In case of some reader wonder about what these 3 letters means: W means World, S means Sudoku,
C means Championship.
I just came back of a very emotional and intense week, taking part in WSC and having the chance to
be invited to compete in the sudoku GP final, which was an incredible experience for me that I will
probably report in another post.
WSC
Good news are that we had a decent WSC, with lot of very high quality sudoku, it was very fun to
solve them. Secondly, on a personal note, it is the first year I had the strong feeling I played at a very
good level during the 2 days, not playing perfectly, but fast and efficiently - This was my goal this
year as I was a bit disappointed last 2 years, not about my ranking but more concerning the way I
played. This led me to reach the official 13th rank, which is by far my better result in a WSC.
Kota Morinishi is World Champion second year in a row, other medals goes to Tiit Vunk and Jakub
Ondrousek.
Now about bad news...
A lot of weaknesses appeared this year. Without revealing hearsay, I think that it would have been a
catastrophic event without 2 things:
-

The fact that organizers had WSC 2014 as reference. In 2014, the competition director Tom
Collyer proposed a very coherent championship and even if I've the feeling that organizers of
this year's WSC didn't even know in which way it was coherent and a very successful event in
2014, the fact that they basically copied all rules and did the same model of competition
made that we didn't lose all the consistency.

-

Even more important: A single guy, devoted and very professional, external to the
organization, saved the WSC. Without his work before and during the event, I don't know if
the WSC would have occurred ! He transformed alone what would have been the probably

worst ever WSC (I wasn't there each year, especially in Zilina in 2009 where reports showed
serious deficiencies in several aspect of the event) to a decent level competition.
The only thing we can hope right now is that it will not repeat in the next few years, in which case I
fear that our discipline will be in a serious crisis. Let's hope that the organizers of next years
competitions will be more involved and have more professional spirit.
Sudoku?
Now about the competition itself.
It seems to be the tendency this year to allow puzzles that are not sudoku in sudoku competitions.
Of course, this affirmation is very personal as it's quite impossible to have a strict definition of what
is a sudoku which includes all its variants appearing in competitions and being commonly accepted
as sudoku. This year I already had personal concerns on a sudoku in the 2th GP round, which was
discussed here. The same applied in the 4th round concerning the puzzle named "sukaku", but I
didn't protest as I already explained my opinion on the forum for the 2th round.
This WSC contained a few puzzles that I would not have considered as sudoku:
●

In round 2: 1234 "sudoku": The common classic sudoku rule to have a set of distinct digit
was stretch at the limit. a digit repeated 4 times, another 3 times and a third one 2 times in
the set. I think you have to be careful if you stretch a basic rule of the sudoku. Little
stretches can be considered as remaining in the sudoku category, for example if for some
purpose you want to use a set where a single digit is repeated twice. Here it went too far
and I personally think it was not an appropriate puzzle for WSC. I heard a few players,
including a top player that agreed with me. The further problem, if someone think the fact
that some puzzle is not considered as sudoku is not enough to remove it, or if someone
consider it is appropriate because he has the feeling it is a sudoku (I'm not a sudoku
authority, so I think someone could argue in another way of my personal opinion). So I said
the further problem was that it was a hard puzzle (95 points). I think organizers should be
inspired, in case of including variant that could potentially be controversial, to propose an
easy puzzle, so that the ranking is not much affected by it. It was the case for the second and
third one I want to speak about. Here I didn't care that much when the instruction booklet
was published without the point distribution, and then, when the final instruction booklet
appeared (2 days before the competition) I was afraid of the 95 points it represented.
Fortunately I had the time to create a training puzzle and guess what: I solved it during the
competition.

●

In the 6th round: Overlapping "sudoku" and free block "sudoku": Overlapping sudoku was in
fact overlapping latin squares. Latin squares are not sudoku, and I don't see in which way
that can be changed by overlapping them. But it was worth only 20 points so who cares?
The same applies for Free Block sudoku, which worth 35 points and appears in a round
where no players was able to solve all puzzles. I just skipped them.

●

The 4th round: straight "sudoku": Here it was the worse choice an organizer can do with a
puzzle that can be controversial to be a sudoku: a)The whole round consisted of this puzzle,
b) it was worth 200 points, which means that it was designed to be a very hard one, c) a

single mistake and the player would have 0 points for the entire round. I was very angry of
all these bad decisions. It was a painfull round for me, I had no fun at all and if I wouldn't
care a bit about my ranking, I would have left the competition hall after just a look at what
the competition puzzle looked like.
The conclusion of it is that I believe the 4th round was far to test the players ability to solve sudoku,
hence it will perhaps sound egoistic, but if we consider that this round has nothing to do in a WSC,
we'll have another ranking before the play-offs where I would appear in the 6th rank.
I accept the rules of competition, so I'll always say that my official ranking was 13th, but I firmly
believe that my performance showed that I was the 6th best sudoku solver during the 2 days of WSC.
Conclusion
Yesterday a WPF guidebook was published on the WPF forum. The purpose is to standardize the
rules for the WSC/WPC hosts. It's a good sign that the WPF want that some things change and that
the federation sees that some problems need to be solved. I'll take this opportunity to share my
views there and see where it goes. The section named "puzzles" needs to be clarify much more in my
opinion. I'll probably do lot of suggestions during the few next weeks and see if my point of view is
the same as the commonly accepted one. In any direction that it goes, it can be an improvement.
However if it goes at the extreme opposite of my views, I may consider extreme solutions: retiring
myself from sudoku competitions or at least WSC, asking to be ranked unofficially during WSC and
allowing myself to skip some parts of the competition, etc... It would be the death in the soul, but it
shows at which point I'm affected when I feel that some people's goal is to make sudoku players
guilty of not liking other puzzles.

India 2017 WSC / WPC definition of Sudoku
The organisers of the 2017 WSC and WPC included a WSC round provocatively titled “Is it a
Sudoku?” and a WPC round titled “Logidoku”. Each round contained puzzles with the same
sets of rules, but with the WSC puzzles aiming to solve like sudoku, and the WPC puzzles
requiring wider puzzle solving abilities. The organisers were not completely aligned to this
report’s view of what a sudoku “solves like” - for instance they still involved placing repeated
symbols (Star Battle Sudoku), shading (Paint it Black Sudoku) and object placement (Word
Search Sudoku) - however, this marked a strong point of view that the question of “What is a
Sudoku?” could not simply be answered with reference to rules and constraints.
http://wspc2017.logicmastersindia.com/?g=faq2017
The World Sudoku Championships consist of Sudoku and variations of Sudoku. The Classic form of
Sudoku is that each row, column and 3x3 outlined box must contain all digits from 1-9. A variant of
Sudoku typically has similar constraints for 'row, column and outlined region' along with some
additional concept/property/constraint.
The selection of puzzles for the WSC and general organization is at the discretion of the host country.
The organizers of WSPC 2017 believe that a Sudoku variant can lean towards a Sudoku or a Puzzle
based on the manipulation of the author, regardless of the nature of the rule-set as long as the basic
characteristics above are followed. We will attempt to showcase this over different parts of the
Championship.

WPF Sudoku Technical Discussion Forum: Thomas Snyder
As an initial stage of preparing this report, a forum was set up to discuss examples sudoku
variations that were in some kind of perceived grey area in order to rigorously test any
proposed answer to the question “What is a Sudoku?”
Thoughtful and influential as ever, Snyder offered the following answer. Whilst it is not fully
rigorous, the idea that sudoku variants are not the same thing as sudoku, and a puzzle
hybrid featuring sudoku rules moves a sudoku variant even further away from sudoku by
introducing other rules and heuristics is one that remains at the core of this report.
http://forum.ukpuzzles.org/viewtopic.php?f=33&t=1920#p14799 - 31st December 2018
A sudoku is a symbol placement puzzle where the objective is to place a symbol into each cell so that
no symbol repeats in any row, column, or region.
Sub-notes:
●

As with all "proper" logic puzzles, there must be a unique arrangement of symbols from the
given information (i.e., one answer).

●

A region is intended to be a multi-dimensional shape, with limited overlap with the existing
sets formed by the linear row or column.

Counter to what Mephisto is saying, it is not just that a Sudoku has 3 regional constraints in some
places. It is specifically that every single cell in the puzzle is subject to exactly three unique
placement constraints tied to the non-repetition of symbols. The most critical addition by Howard
Garns that turned Latin Squares into Number Place/Sudoku puzzles was introducing the 3x3 box
constraint on top of the row and column constraints that were already there from Latin Squares
[which are not Sudoku]. The primary logical mode of solving a Sudoku puzzle is to consider elements
that are present (or not yet present) in the grid in order to identify other placements (or eliminate
impossible placements) as a result. This is done by scanning rows, columns, and regions, and there
are roughly 12-15 known heuristics that apply to solving a sudoku puzzle.
A Sudoku Variation (no longer a sudoku) has 3 unique placement constraints on every cell, as well as
some number of additional constraints that may require new heuristics to be used when solving.
These additional constraints can be similar to the normal "sudoku-type" constraint (as in Disjoint
Sudoku, Extra Region Sudoku, or Diagonal Sudoku), or can involve other kinds of thinking including
arithmetic, relational constraints, touching constraints, etc. The majority of the solution should
require thinking about the 3 unique placement constraints and no other constraints.
A puzzle hybrid featuring sudoku rules is anything with a set of rules that includes 3 unique
placement constraints on some, many, or even all cells, but with other rules that play a major part in
deducing the solution.

A (non-sudoku) puzzle is anything that does not have 3 unique placement constraints on any or all
cells.
I don't see myself how (1) "What is a Sudoku?" is a question I have anything more to say about than
the basic thoughts above. An Arrow Sudoku is not a sudoku. A Diagonal sudoku is not a sudoku. It
has some cells with more than 3 unique placement constraints. They are at best Sudoku Variations.
There is a line between Sudoku Variations and puzzle hybrids featuring sudoku that is very tricky,
and the rules can seem like a Sudoku Variation while a given instance of the style may solve more
like a hybrid (and vice versa).
I do see how (2) "What is a reasonable challenge for a World Sudoku Championship?" is an
important question. Even with an answer to "What is a Sudoku?" there are still proper "sudoku" by
definition that are not reasonable for a championship due to size or difficulty or the lack of a logical
path for its solution.
From the polls it is very unclear if you are going after (1) or (2), but if it is (1) I don't have more to say
than what is above. On (2), I wrote an open letter to the WPF board long ago and my basic thoughts
there still stand.

WPF Sudoku Technical Discussion Forum: Neil Zussman
Within the WPC community, there is a point of view that says that since Sudoku has split
from the WPC to have its own competition (i.e. the WSC), Sudoku generally aren’t
particularly welcome at the WPC. This is perhaps most succinctly expressed by Zussman
who simply says if it ‘looks like’ a sudoku, it’s suitable for a sudoku competition. This has
directly influenced the idea that fundamentally any answer to the question of “What is a
Sudoku” ought to make reference to how the puzzle appears initially.
http://forum.ukpuzzles.org/viewtopic.php?f=33&t=1937#p14930 - 14th January 2019
As the only person to vote that this is fair game for a sudoku competition, allow me to put forward
my thoughts.
Clearly, it's not a sudoku puzzle, or even a variant. It's a sudoku-related puzzle. I feel that all remotely
sudoku-related puzzles should be allowed in the WSC. Conversations on other threads about other
examples have (to me at least) seemed to indicate that any attempt to draw a line between which
sudoku variants are allowed and which aren't is bound to be arbitrary or hugely subjective
(especially when you consider the fact that something completely different may yet be invented
which blurs the lines even further). To me, if it 'looks like' a sudoku, it's suitable for a sudoku
competition.
I assume that isn't likely to be a popular point of view, although it does have the advantage of
simplicity (and 'looks like' could obviously be defined more thoroughly). If you want to find the best
sudoku solver, have a few rounds of classics. To include some variants but not others makes no
sense to me. This doesn't need to be a two day competition either. If I 'ruled the world', my current
thinking is that the World Puzzle week should be organised roughly along the lines of:
-

Monday: World Sudoku Championship, 3 hours max (not necessarily in one go!) of classic
Sudokus; World Tapa Championship, 3 hours max (not necessarily in one go!) of classic
Tapas;World Kakuro Championship, etc. Basically several separate short competitions
designed to find the best specialists at each discipline. The exact puzzle types represented
could switch around each year, perhaps. Candidates could enter as many or as few as they
liked- if they liked the third type but not the second, they could take a few hours off to
recharge.

-

Tuesday: As Monday, but variants are allowed. Leeway is given to the designers as to what
constitutes a variant. So for example, the puzzle in this thread would be allowed here (and
also allowed in a WPC)

-

Wednesday-Sunday: As now- a tour, followed by the WPC, where pretty much anything
language neutral goes (possibly you should have at least 30% of 'familiar' puzzles, which is
basically an unofficial rule anyway).

Since I don't actually rule the world, I haven't thought out the details thoroughly, but I am interested
to read other opinions.

