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Introduction  

This is one of many Sudoku programs available online. Some are better, some are worse 

though most, if not all, will help you learn how to play. Some will teach you advanced  

strategies for solving Sudoku puzzles, as this one will try  to do. You can, of course, decide to 

use the program to solve your puzzles for you  instead of using it as a tool to learn more about 

Sudoku. Itõs pretty good at that too. 

You may download the program from www.dadler.net/sudoku . The setup program on the 

webpage will install Sudoku Solver along with the .Net runtime (if needed). Once installed, 

Sudoku Solver automatically checks for updates, offering to  download and install them for you 

when they are  available. 

Introduction to Sudoku  

Sudoku takes many forms; one of the most common is based on a 9 by 9 grid of squares. 

Squares are referred to by their row and column number. For instance, the first square in the 

puzzle (at the upper left of the grid) is row 1, column 1 (or in shorthand, r1c1). The middle 

square in the puzzle is at r5c5.  The grid below shows the numbering scheme, with column 

numbers running across the top and row numbers running down the lef t side:  

http://www.dadler.net/sudoku
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 1 2 3 4 5 6 7 8 9 

1          

2          

3          

4          

5          

6          

7          

8          

9          

 

 

The puzzle is further subdivided into 9 boxes made up of 9 squares in a 3 by 3 grid. The 

boxes are numbered 1 (from the upper left corner) to 9 (the lower right corner). Box 1 is 

made up of the following 9 squares  (spanning from r1c1 to r3c3) :  

r1c1 r1c2 r1c3 

r2c1 r2c2 r2c3 

r3c1 r3c2 r3c3 

 
 
Boxes within the Sudoku puzzle run from left to right, then from top to bottom. Box 3 

starts at r1c7  (ends at r3c9), box 4 at r4c1  (ends at r6c3), and box 9 at r7c7  (ends at r9c9). 

Within a Sudoku puzzle, any single row, column or box is also known as a house. The key 

rule to solving Sudoku puzzles is that each house (row, column and box) must have exactly 

one occurrence of the digits 1 through 9. A digit may not be omitted, nor may a digit be 

repeated within a house.  Weõll refer to this as the House Rules. 
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Sudoku Puzzles 

A Sudoku puzzle is presented with somewhere between 17 1 and 80 of the 81 squares filled 

in with digits. To solve the puzzle, you must deduce the placement of the digits in every 

blank square. Most Sudoku players agree that a Sudoku puzzle must have one and only one 

solution; that is, if there is more than one value possible for a blank square, then the puzzle 

is not a valid Sudoku. Without this precondition, many of the deductive solving techniques 

employed on more difficult puzzles would fail.  

These simple rules allow f or a very, very broad set of puzzles ranging in difficulty from 

simple to insanely difficult. In general, a ògood Sudokuó puzzle is one that may be solved 

through logic and deduction; no guessing is required. There is often debate as to where the 

line betw een logic and guess work lies; this guide will explain how Sudoku Solver does things. 

From there, you can learn more by using Sudoku Solver, working on puzzles, reading other 

sources on Sudoku puzzles and deciding what works best for you. 

Sudoku Solver 

Sudoku Solver is a Windows-based program (for those that care, it is written in C# and 

requires the .Net runtime v2 or later).  Sudoku Solver will help you download, create, validate 

and solve 9x9 Sudoku puzzles. Most of the features in Sudoku Solver are dedicated to helping 

you find logic -based solutions to Sudoku puzzles, though if you like it can easily and quickly 

provide you with the solution for any valid 9x9 Sudoku puzzle witho ut  further adieu.  

The idea behind this manual is to teach you how to use Sudoku Solver first to solve 

puzzles, then to download, generate, validate and finally create your own.  

                                            
1 As of this writing, there are no known examples of valid Sudoku puzzles that start with fewer than 

17 squares filled in.  
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This manual is meant to serve as an introduction to Sudoku and Sudoku Solver. Sudoku 

Solver also uses a special version of this manual as its help file (accessible from the Help 

menu or by pressing F1).  

Solving Tutorial  

Sudoku Solver implements a variety of logical / deductive techniques to solve Sudoku 

puzzles. The simplest of these is brute  force solving, also called Trial & Error, Adrianeõs 

Thread or Recursion (my preferred moniker). Recursion, while tedious and error -prone for 

people, is very fast when implemented properly on computers; it  can solve the most difficult 

9x9 Sudoku puzzles in mere fraction s of a second. If the puzzle has a solution , Recursion will 

find it. A handy trick , but not very interesting insofar as learning techniques that will help 

you to solve puzzles on your own. 

This section will take you through Sudoku Solverõs toolkit of techniques, from t he simplest 

to the most complex, with an eye towards teaching you how to use these techniques on your 

own. 

Solving With Singletons  

For our first example, a simple sample is called for. Here is a text representation of a very 

easy Sudoku puzzle: 

. . 2 | . 5 . | 8 1 .  

4 . . | 7 . . | 9 . .  

. 5 . | . 8 9 | . . 3  

------ +------- +------  

. 2 5 | 1 . 7 | . 6 9  

9 7 . | 8 3 6 | . 2 5  

3 1 . | 2 . 5 | 4 8 .  

------ +------- +------  

2 . . | 5 1 . | . 9 .  

. . 9 | . . 8 | . . 2  

. 4 8 | . 6 . | 7 . .  
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In this puzzle there are 41 squares given and 40 blanks; the blank squares are represented 

by periods (.). To make the boxes easier to see, they are marked off by ò+-|ó characters. 

Youõll see this shorthand text format used elsewhere in this document (it also happens to be 

one of a few common formats used to post Sudoku puzzles on Internet boards).  

This puzzle is a very easy puzzle to solve because there are squares where only a single 

value is possible from the outset. Such squares are said to be sing letons, and there are two 

types of singletons: open and hidden. How does one find single tons? One way is to use Sudoku 

Solver; it displays puzzles with data designed to help you solve the puzzle . Sudoku Solver 

refers to this data as hints (or hint valu es); theyõre also called pencil marks, or PMs for short. 

Again, using a text representation, here is the PM grid for this puzzle:  

67   369 2   | 346 5  34  | 8    1   467  

4    368 136 | 7   2  123 | 9    5   6   

167  5   167 | 46  8  9   | 26   47  3   

------------- +------------ +-------------  

8    2   5   | 1   4  7   | 3    6   9   

9    7   4   | 8   3  6   | 1    2   5   

3    1   6   | 2   9  5   | 4    8   7   

------------- +------------ +-------------  

2    36  367 | 5   1  34  | 36   9   468  

1567 36  9    | 34  47 8   | 1356 345 2   

15   4   8   | 39  6  23  | 7    35  1   

 

 

Just as with the puzzle representation, PMs are laid out in a 9x9 grid with ò+-|ó used to 

separate the boxes from one another. Instead of a single digit or period for each square, PM s 

show the squares with one or more digits. Any square that was given in the puzzle will show 

up as a single digit (or singleton) in the PMs. For instance, looking at box 1, r1c3 = 2 , r2c1 = 4 

and r3c2 = 5 which matches up with the given numbers for box 1 in the puzzle.  

The squares with multiple digits shown are squares where given digits have restricted the 

possible digits down to those listed. Restrictions on a square come from the other squares in 
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the same house. Every square in a puzzle has 20 squares that influence it (those in the same 

row, column or box , i.e. the same houses ).  

Looking at r1c1, the squares that affect  its possible digits are those in box 1, row 1 and 

column 1. Row 1 contains 1, 2, 5 and 8. Column 1 contains 2, 3, 4 and 9 (remember that  rows 

and columns are separate houses, so it is ok if they contain the same digit ð a 2 in this case). 

Box 1 contains 2, 4 and 5. Combining these into a single list shows that the 3 houses affecting 

r1c1 contain 1, 2, 3, 4, 5, 8 and 9, leaving only 6 and 7  as possible values for r1c1. Thus the 

PM grid for the puzzle shows ò67ó for r1c1 (commonly shown as r1c1 = 67). 

Returning to the PM squares with singletonsé there are other singletons appearing in the 

PM; singletons in squares that were not given in the o riginal puz zle. For instance, look at box 

4: r 4c1 = 8. This was not given as an 8 in the original puzzle. Why is it a singleton in the PMs?  

The answer also lies in the House Rules: each house must contain exactly one of the digits 

1 ð 9. Looking first at box 4 in the original puzzle, we can see that 1, 2, 3, 5, 7 and 9 were 

given, leaving only 4, 6 and 8 available to fill out the 3 open squares in this box. Next, looking 

at row 5 (the second row in box 5 ), we can see that  it already has an 8 (in box 5 at r5c4); thi s 

means we cannot put an 8 in r5c3 (row 5  can only have a single 8). Similarly, row 6 has its 8 in 

box 6 (r6c8). This means there is only square in box 4 which may contain an 8, and it is r4c1. 

Furthermore, if we  examine box 4, row 4 and column 1, weõd find that every digit other than 

8 is already in use (notice that r2c1 = 4 and r4c8 = 6).  

This leads to an open singleton 8 in r4c1. Open singletons occur when PMs show one and 

only one possible value for a square. Finding singletons is the fundamental step to solving 

Sudoku puzzles, and open singletons are the easiest ones to spot (especially when you are 

viewing PMs or hint grids).  Box 4 has two more open singletons (r5c3=4 and r6c3=6). Look at 
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the houses adjoining these squares and make sure you understand why these are open 

singletons. 

Hidden singletons also occur. These are found in squares that, while they may have 

multiple digits possible according to the House Rules, closer examination will show a square 

with multiple possible digits is the only square in a house that has one particular digit. For 

instance, l ooking at r2c2, we can see that r2c2=368. However, notice that rows 1 and 3 

(commonly shown as r13) already contain an 8 (r1c7=8 and r3c5=8). These 8õs mean that r13 

(thatõs rows 1 and 3, not row 13) in box 1 cannot contain an 8.  Also notice that there cannot 

be an 8 in column 3 (see if you can figure out why this is so).  Interestingly enough, if you look 

at every PM square in box 1, you will notice that onl y one of these contains an 8, and that is 

r2c2. This means r2c2=8, and this 8 is said to be a hidden singleton (because there are other 

possible digits not eliminated by the basic PM logic).  Thus we know that r2c2=8.  

Understanding how to find open and hidd en singles will let you solve many Sudoku 

puzzles. As you find the singletons, put them into your Sudoku grid (and if you are using PMs 

make sure that you also cancel them 2 from other squares in the same row, column and box). 

Repeat these steps until the p uzzle is solved. Any puzzle rated from Easy to Hard by  Sudoku 

Solverõs rating technique  may be solved using nothing more than singletons.  

At the time of this writing, this also includes virtually every Easy and Moderate puzzle on 

WebSudoku.com, and many of the Hard puzzles as well,  along with  the Easy and Medium 

puzzles on Life.com . It also lets you solve every 1 ð 4 star puzzle from  UClickõs Daily Sudoku 

Puzzles3, as well as many of their 5 -star puzzles. Start with the easier puzzles, and as you 

master those, work your way up.  Sudoku Solver can also give you its own puzzle difficulty 

                                            
2 When you place a digit into Sudoku Solverõs grid, it automatically updates the hint digits for you 

on the screen. More on this later when we examine how to use the features of Sudoku Solver.  
3 UClick serves up puzzles for the Internet version of many publications across the nation. This 

particular link takes you to those used by the Seattle Times, Sacramento Bee and others.  

http://www.websudoku.com/
http://www.life.com/Life/sudoku
http://www.uclick.com/client/sea/sudoc/
http://www.uclick.com/client/sea/sudoc/
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rankings, which while subjective, will give you a common measurement you may apply to 

puzzles from all sorts of sites.  

Patterns - When Singletons Are Not Enough  

Finding singletons will not always solve Sudoku puzzles, as you may already know. For 

instance, letõs look at Hard Puzzle #10,297,404,648 from WebSudoku.com: 

. 8 . | . . 9 | . . .  

. . 7 | . . . | 9 . 1  

.  . . | 6 . . | 3 8 .  

------ +------- +------  

3 4 8 | . 6 . | . . .  

. . 5 | . . . | 2 . .  

. . . | . 3 . | 6 5 8  

------ +------- +------  

. 5 2 | . . 8 | . . .  

9 . 6 | . . . | 8 . .  

. . . | 4 . . | . 1 .  

 

If you find all of the hidden and open singletons in this puzzle, you will be stuck here:  

256 8 1 | 3    257  9    | 4 267  2567  

256 3 7 | 8    4    25   | 9 26   1    

25  9 4 | 6    1257 1257 | 3 8    257  

-------- +---------------- +------------  

3   4 8 | 2579 6    257  | 1 79   79   

17  6 5 | 179  8    17   | 2 3479 3479  

17  2 9 | 17   3    4    | 6 5    8    

-------- +---------------- +------------  

4   5 2 | 19   19   8    | 7 369  369  

9   1 6 | 257  257  3    | 8 24   24   

8   7 3 | 4    29   6    | 5 1    29  

   

Substantial progress, but still several squares le ft to be solved ; as I said earlier, singletons 

will solve many (but not all) of WebSudokuõs Hard puzzles4.  Itõs time for a new technique: 

Open Patterns. 

                                            
4 As a point of reference, Sudoku Solver rates this puzzle as Evil.  

http://www.websudoku.com/?set_id=10297404648&level=3
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Open Patterns  

At this point, it is worth progressing beyond PMs to snapshots of Sudoku Solverõs window 

(with the hint data) :  

 

 

Sudoku Solverõs displays are very easy to customize; this window has the given digits 

shown in black and the òsolvedó ones (in this case, those that were found to be singletons) in 

dark purple 5. The boxes are made more visible by using slightly bolder lines around their 

                                            
5 You might have noticed the light bluish highlight around t he edges of r6c4; it will also appear in 

other screenshots. Weõll discuss this in a later section . 
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borders. Notice the light red Xõs and Oõs in boxes 5 and 6. These are highlighting a solving 

technique known as a Pattern , more specifically an Open Pattern . 

Patterns are a solving technique that also takes advantage of the House Rules. Patterns 

apply within a house. A pattern involves n digits across n squares in a house. The simplest 

pattern is 2 values in  2 squares. What we see in box 6 is an open pattern of 2 ð in this case a 

7, 9 in r 4c8 and r4c9. When a pattern is found, then the digits used to create the pattern 

cannot be used in any other squares within the house . In this case, it means that no squares 

in row 4 other than r4c8 and r4c9 can contain a 7 or a 9 if this is to be a valid Sudoku. This 

lets us eliminate  7 and 9 from r4c 46 (shorthand notation for eliminations of this sort would 

be: r4c46<>79). 

To understand Patterns in a bit more depth, recall  that the House Rules tell us each digit 

can appear once and only once in a house. Since 7 and 9 appear as the only possible digits for 

r4c8 and r4c9, then one of th ose two squares must contain a 7 and the other a 9; two 

separate squares must each have their own, unique digit .  At present, it doesnõt matter which 

contains which, only that we know that these two squares will have these two digits. Knowing 

that lets us eliminate 7  and 9 as possibilities from all other squares in the house (in this case, 

row 4), again because only r4c8 and r4c9 may contain the digits 7 and 9 . 

The light red Oõs highlight the digits that make up the patter n, while t he light red Xõs 

highlight the digits that the pattern removes from consideration. Open Patterns occur when 

the pattern digits are the onl y digits in the involved squares (just as Open Singletons occur 

when a square contains only a single, possible value). As you might guess, there are also 

Hidden Patterns, which weõll examine in the next section . 
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This one Open Pattern creates a single, Hidden Singleton 9 in r5c4. In fact, the pattern 

converts the puzzle to one that can be completed with singletons (both open and hidden); 

youõll have to search for them but they are there and singletons will solve the puzzle from 

here. Weõll call this state Singletons to Solve (StS). As noted in the previous sectio n, lots of 

Sudoku puzzles are StS from the start.  

Patterns can occur with 3 digits in 3 squares, 4 digits in 4 squares, and so on. For an 

example of this, we turn  to another Web Sudoku Puzzle6 (Evil #9,737,105,326), where we can 

see an example of an Open Quad pattern (after Singletons are solved  and a few Open Pairs 

have been taken care of ):  

                                            
6 WebSudoku and other internet puzzle sources are directly accessible from Sudoku Solver using the 

Game / Load from Web menu commands. To load this particular puzzle, load Web Sudoku Evil puzzle 
#9,737,105,326 by clicking on Game / Load from Web / Load WebSudoku Puzzleé 

http://www.websudoku.com/?set_id=9737105326&level=4
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This pattern is contained in box  5; noti ce that the Oõs appear in 4 different squares in the 

box. Each of these squares contains one or more of the digits 3, 5, 7, 9 , creating an  Open 

Quad with  those digits.  This Open Quad lets us eliminate its digits from all other squares in 

the house (box 5):  r46c4<>7, r5c5<>35 (no squares in box 5 outside of the pattern contain a 

9). 

It is very important  to realize that a Pattern  larger than 2 need not have all digits in all 

squares; notice that r45c6 and r6c5 have only 3 digits each. What is important is tha t exactly  

4 digits are distributed across  exactly  4 squares within a house (in this case, box 5), whether 



Sudoku Solver v1.2.8 Page 21 of 109 

or not they appear elsewhere in the house 7. This would still be an Open Q uad if the 4 squares 

contained 37, 57, 79, 39 or 35, 39, 359, 37 and so on. Alternatively, each square  could all 

contain all four digits (3579). Any of these are a valid Open Quad. The same goes for Triplets 

and Open 5õs (and higher), which can make spotting Quads and larger patterns a little tricky, 

especially in a puzzle with lot s of hint digits showing. Fear not, for there is a shortcut  to 

finding larger Open Patterns : Hidden Patterns.  

Hidden Patterns  

The simplest patterns to see are Open Patterns of 2 (or Open Pairs), as in the first 

example above. It can be trickier to spot Ope n Patterns of 3 or 4 (Triples or Quads), but 5 and 

above are very hard to  see. Fortunately, an elegant solution exists to ease the burden on your 

eyes and brain: Hidden Patterns. A Hidden Pattern is really just a shortcut to finding larger 

Open Patterns. For instance, a Hidden Pair (Pattern of 2) in a house with no solved squares is 

really just a shortcut for an Open Pattern of 7 . For those that care, a simple for mula explains 

the relationship :  

Hidden_Pattern_Size = Number_of_Open_Squares_in_House ð Open_Pattern_Size 

Here is an example of just such a Hidden Pattern ( from Web Sudoku Evil! Puzzle 

#6,328,269,907, with all initial Singletons resolved to values):  

                                            
7 If the digits in th is example quad appeared only in these four squares, they would be of no help to 

us since they would not remove any other digits in the box from consideration. Patterns are only useful 
when they eliminate hint digits from other squares.  

http://www.websudoku.com/?set_id=6328269907&level=4
http://www.websudoku.com/?set_id=6328269907&level=4
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Notice the flurry of Xõs and Oõs in box 1. Sudoku Solver always shows the Open Pattern, 

but the Hidden Pattern is easy to deduce from there . Open Patterns are always shown by 

Sudoku Solver because one thatõs the way I decided to make it work. Youõll notice that 6 

squares in box 1 contain circled values; all those values are in the range 1 ð 7, creating an 

Open 7. When the squares in box 1 that do not participate in the pattern (r2c12) have th eir 1 

ð 7 digits removed (r1c12<>1567), all that  remains is 8, 9. 

The 8, 9 in r2c12 is the Hidden Pair in box 1. The rule for any Hidden Pattern is: delete all 

digits within the Hidden Pattern Squares that are not  part of the Hidden Pattern. If you think 
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about this, youõll see how the Hidden Pattern of 2  is just the inverse of (or shortcut to ) the 

Open Pattern of 7. In fact, any Open Pattern can be expressed as its inverse Hidden Pattern . 

The òHidden Patternó in box 5 in the first Open Pattern example

   

is the 2, 5 in r4c46 (a Hidden Pair).  In general, the Pattern is labeled as Hidden or Open based 

on whichever of these yields the smaller pattern size.  

Hidden Patterns are a very helpful  shortcut when solving puzzles manually; it is  often  

easier to spot the Hidden Pair 8,  9 in box 1 versus finding the Open 7 of 1 ð 7. Computers are 

equally as good at finding one versus the other.  To search for Hidden Patterns, examine the 
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digits available  in a House, noting those that appear in only a few squares (e.g. if looking for 

Hidden Pairs, mark off digits  that appear only twice in the h ouse under examination ). In the 

case of Hidden Pairs, if you find two digits appearing in only two squares (as wit h the 8, 9 in 

this example) along with other numb ers, youõve found a Hidden Pair, and can eliminate all 

other digits within those two squares that are not part of the Hidden Pair. For Hidden Triples, 

you eliminate all digits within the three pattern square s that are not part of the Hidden 

Triple, and so on.  

Locked Candidates  

Locked Candidates occur when a digit is restricted to a particular row or column within a 

box. They come in two flavors . The first is when a row or column intersection with a box is 

found to be the only place in the box where a specific digit is found. When that happens, the 

digit can be eliminated from consideration wherever that row or column extends outside of 

that box. Letõs return to Evil #6,328,269,907, right after the hidden 8,  9 is òexposedó in box 1 

to see an example of locked 6õs in that same box (note that without the effect of  the hidden 

8, 9 Pattern,  there would not be any locked 6õs in box 1): 
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Notice that the 6õs in r1c12 are circled. If you look elsewhere in box 1 youõll see that 

there are no other 6õs available. Thus we know two things: 

1. The only place 6õs can appear in box 1 is in r1 (more particularly, in r1c12 ) 
2. Since a single 6 must appear somewhere in r1c123, a 6 cannot appear elsewhere in r1 

(i.e. not in box 2 or 3, i.e. r1c456789 <> 6).  
 

This is just another application of the House Rules; in this case the Locked Candidates of 

6õs in r1c12 allows us to state clearly that 6õs in row 1 must be in either r1c1 or r1c2, 

otherwise box 1 would not have a 6. Since they must exist in r ow 1 of box 1, they cannot exist 

in r ow 1 of box 2 or box3.  
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This same rule applies to columns, as you might notice if you examine the last column of 

box 6. Notice that 2õs occur only in r456c9 and nowhere else in box 6. See if you can figure 

out what digits that lets you eliminate (hint: look at the same column in box 9).  

The second flavor  of a Locked Candidate is found when a given row or column within a box  

is the only place in the entire row or column where a specific digit can be found.  When this 

happens, the digit can be eliminated from consideration in the other rows or columns within 

that same box. Using the same puzzle as above, after a few other locke d candidates have 

been removed, we find:  
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The circled 5õs in box 2 (r23c5) are the only 5õs anywhere in column 5. We can then 

deduce from the House Rules that:  

1. The only place 5õs can appear in column 5 is in box 2 (more particularly, in r23c5) 
2. Since a single 5 must appear somewhere in r23c5 (which  is fully contained within box 

2, it cannot appear in the other two columns of box 2 (i.e. not in r123c4 or r123c6).  
 

Using Locked Candidates and Patterns will let you solve all but a very few of the hardest 

(Evil) puzzles on WebSudoku.com (at least those that Iõve studied as of this writing). This 

gives you a very broad set of puzzles from which to choose.  

Of course, there are still more techniques that you can appl y to solve even more difficult 

puzzles. 

Fishy Patterns  

Fishy Patterns are patterns that involve a single digit across rows and columns. It does not 

matter how many other digits are present along with the digit in question, which makes them 

similar to Locked Candidates (in fact, Locked Candidates are special cases of Fishy Patterns). 

Fishy Patterns occur when a digit, d occurs in exactly n rows across n columns; when a Fishy 

Pattern is found, all other occurrences of d in the same columns but in different rows may be 

cancelled. In case this does not yet have you completely  confused, Fishy Patterns can also be 

found in exactly n columns across n rows (in that case, all other occurrences of d in the same 

rows but different columns may be cancelled).  

Fishy Patterns are classified based on their size, n. The table below lists values of n, and 

the common names for the Fishy Pattern:  

n  Name   
2  X-Wing  
3  Swordfish 
4  Jellyfish  
5  Starfish (or Squirmbag ð really!)  
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6  Whale 
7  Leviathan 
 

For simplicity, you can also think of n=2 as a 2-fish, n=3 as a 3-f ish, and so on. Fishy 

patterns are considered a more advanced technique, and are difficult to spot by eye in a 

crowded puzzle, especially for n > 3. In practice, youõll rarely (if ever) find the need for 

anything larger than a Jellyfish to solve a puzzle.  

X-Wings 

The first example is of a 2 -fish or X-Wing. Starting from this puzzle:  

 5 4 8 | 2 1 . | . 3 9   

 9 6 3 | . . 8 | 1 . .   

 2 1 7 | 3 9 . | . 8 .   

------- +------- +------   

 6 . 2 | 1 5 . | 8 9 .   

 4 . 1 | 8 6 9 | 2 5 .   

 8 5 9 | . 2 3 | . 1 .   

------- +------- +------   

 3 8 6 | . . . | 9 . .   

 1 9 4 | 6 3 2 | 5 7 8   

 7 2 5 | 9 8 . | 3 6 .  

 

We will move directly to the Sudoku Solver window to better illustrate the X -Wing: 
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This shows the hints in filtered mode, so that only 4õs are seen8. Weõll go back to the full 

view in  a moment. Notice that in rows 4 and 9, columns 6 and 9 (r4 9c69) 4õs appears only in 

c69 and nowhere else. This meets the criteria for n=2 Fish (or an X-Wing): a digit across 2 

rows that appears in only 2 columns of that ro w. Finding the X -Wing lets us safely remove any 

4õs occurring in c69 that are not  in r49. With all the numbers back, this looks like:  

                                            
8 For this example,  the Filtering Toolbar  is shown; notice that only the 4 button is òpushedó, 

meaning that this is the only hint digit that is shown.  
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Notice that weõre showing all the hint digits again9. The circled 4õs make up the X-Wing 

and the Xõd 4õs are what we are able to cancel due to the X -Wing. X-Wings are a pattern you 

should be able to spot by eye with practice. X-Wings and all other Fishy Patterns rely on the 

House Rules. In this particular case, the houses with 4õs are r4 and r9. In those two rows, the 

digit 4 appears in only two columns: c69. Both r4 and r9 must have a 4, and there are only 

two places in these two rows where 4õs could possibly occur (c6 or c9). With two possible 

squares across two possible rows, we know that each row will have a 4 in one of these two 

squares. Thus, 4õs in c69 can only be in r49, and not in any other rows. Got that? 

                                            
9 Also notice that the button for every single digit, 1 ð 9, is now pressed on the Filteri ng toolbar.  
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Note that a Fishy Pattern (including an X -Wing) need not have the digit d in every row and 

column, just across n in total. Look at this X-Wing on 7õs: 

 

Notice that only three 7õs are involved in this X-Wing, making it non -symmetric, but still 

and X-Wing, which cancels out all 7õs in c12 that are not in r36. Non-symmetric X-Wings can 
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only be found when a Singleton is involved ( 46c1 has an Open Singleton 7), but non -symmetric 

fish appear in the absence of Singletons when n > 2 (i.e. Swordfish and above) 10. 

Swordfish  

The next example is a Swordfish (or 3 -fish). Starting from these PMõs: 

267 1     2679  | 257  45 247  | 8   579 3  

5   3 78   278   | 237  9  6    | 1   47  24  

237 379   4     | 2357 8  1    | 579 6   29  

---------------- +-------------- +-----------  

9   578   1578  | 4    12 3    | 25  58  6  

348 2     58    | 79   6  79   | 35  1   48  

346 34    16    | 8    12 5    | 239 49  7  

---------------- +-------------- +-----------  

278 6     25789 | 259  3  289  | 4   789 1  

248 489   289   | 1    7  2489 | 6   3   5  

1   45789 3     | 6    45 489  | 79  2   89  

 

Closer examination will show a Swordfish pattern on 5õs. 

                                            
10 Did you also notice the Open Pair 7, 8 in c2? There are often multiple techniques than may be 

applied at any point in a puzzle. The order in which you apply them is more a matter of personal taste. 
Sudoku Solver generally applies this order : Singletons, Patterns, Locked Candidates, Fishy Patterns 
(there are more techniques, yet to be described).  
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Notice that while a total  of 3 rows and columns are used, each individual row (r358) has 

only two 5õs in it; these are the òbase rowsó for this Swordfish. What is important is that in 

total 3 columns (c348) are used. Notice that any  5õs in c348 and not in one of the base rows is 

Xõd out. 

The best way to learn how to recognize Fishy Patterns (as well as every other technique) 

is to play with  the samples from this manual in Sudoku Solver. Just copy the puzzle or PMs to 

the Windows clipboard and paste them into Sudoku Solver, or download the puzzle from the 

web as appropriate and try them for yourself! A particularly good source for Swordfish sample 
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puzzles can be found on the Sudoku.com forum; each line full of numbers  in this posting is a 

complete puzzle (copy from the start of a line up to the # and paste into Sudoku Solver).  

XY-Wings 

An XY-Wing is an elimination technique that relies on a simple forcing chain. They occur in 

three squares: the base cell and the two wings, and the wings intersect with candidate 

squares (from which a value is eliminated).  They derive their name from the labels given to 

the hint digit values: x, y and z. More formally, they o ccur in three cells where:  

 Each cell has exactly two hint values  

 Base square values are X and Y 

 Wing #1 intersects with the Base square and  has the values X and Z  

 Wing #2 intersects with the Base square and has the values Y and Z 

 The Base and its Wings are not all  in the same House 

 Candidate squares intersect both Wing #1 and #2 and contain the Z value  

When these conditions are found, then Z may be eliminated from all candidate squares. 

Consider the following puzzle PMõs: 

12 34  1234 | 189  138 6   | 5  12 39 7   

8  6   7    | 1249 5   34  | 19 1239 23  

5  9   123  | 12   123 7   | 8  6    4   

------------ +-------------- +------------  

7  5   6    | 18   18  2   | 3  4    9   

3  1   9    | 45   6   45  | 2  7    8   

4  2   8    | 3    7   9   | 16 15   56  

------------ +-------------- +------------  

9  7   123  | 6    23  135 | 4  8    35  

6  348 234  | 25   9   358 | 7  235  1   

12 38  5    | 7    4   138 | 69 239  236  

 

If you look closely at r7c5 youõll see the base square of an XY-Wing (X = 2, Y=3) with wings 

at r8c4 (X = 2, Z=5) and r7c9 (Y=3, Z=5). Moving to the Sudoku Solver screen: 

http://www.sudoku.com/boards/viewtopic.php?p=50526#50526
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Yes, this screen has another toolbar showing: the Techniques Toolbar (more on that 

later ). Notice that the XY-Wing has eliminated the Z value from two squares: r7c6 and r8c8. 

The first candidate intersects Wing #1 in box 8 and Wing #2 in row 7. The second candidate 

intersects Wing #1 in row 8 and Wing #2 in box 9.  

Why does this work? Once again it is based on the House Rules and the requirement  that 

there is only one valid solution to the puzzle. The Base (or XY) square must have one of two 

values, X or Y (in this case, 2 or 3). If the Base = X (or 2) then Wing #1 must be Z ( 5), because 

the Base is 2 and there can be only a single 2 in box 8. If Wing #1 (or YZ) is 5, then neither 






















































































































































