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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 |l tds pretty good at that too.

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

webpage will install Sudoku Solveralong with the .Net runtime (if needed). Once installed,
Sudoku Solverautomatically 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, ricl). The middle
square in the puzzle is at r5¢5. The grid below shows the numbering scheme, with column

numbers running across the top and row numbers running down the lef t side:
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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 rlcl to r3c3):

ricl | r1c2 | r1c3

r2cl | r2c2 | r2c3

r3cl | r3c2 | r3c3

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

starts at rlc7 (ends at r3c9), box 4 at r4cl (ends at r6¢3), 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. We 6 | | refer to this as the House
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Sudoku Puzzles

A Sudoku puzzk is presented with somewhere between 17 * 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 andonly 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. I n general, a
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 Solverdoes 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 Solveris a Windows-based program (for those that care, it is written in C# and
requires the .Net runtime v2 or later). Sudoku Solverwill help you download, create, validate
and solve 9x9 Sudoku puzzles. Most of the features in Sudoku Solverare 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 Solverfirst to solve

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

! 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 Solverimplements a variety of logical / deductive techniques to solve Sudoku
puzzles. The simplest of these is brute force solving, also called Trial & Error, Adr i asn e @
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 inmere 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 Solveb $oolkit of techniques, fromt 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.|81.
4..17..19..
.5.].89]..3

+ +
.25[1.7].69
97./836(.25
31.12.5|48.

+ +
2../51.].9.
..9]..8]..2
.48].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 0 4 d¢&haracters.
Youdll see this shotrelseweemrd thts document @ also aappens sodhel

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 useSudoku
Solver; it displays puzzles with data designed to help you solve the puzzle . Sudoku Solver
refers to this data as hints (or hintvalues); t h e y Galled pentil snarks, or PMs for short.
Again, using a text representation, here is the PM grid for this puzzle:

67 3692 |3465 34 |8 1 467

4 368136|7 2 123|9 5 6
167 5 167|46 8 9 |26 47 3

_____________ R O,
8 251|147 |3 69

9 74836 |1 25

3 1629514 87

_____________ R O,
2 36 367|5 13436 9 468

1567 36 9 |34 478 | 1356 345 2

15 4 8 |39623 |7 31

Just as with the puzzle representat-i@nys ®dst ar e
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 asingle digit (or singleton) in the PMs. For instance, looking atbox 1, rlc3=2,r2cl=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 hat influence it (those in the same

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

Looking at rlcl, 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 da 2 in this case).
Box 1 contains 2, 4 and 5. Combining these into a single list shows that the 3 houses affecting
ricl contain 1, 2, 3, 4,5, 8 and 9, leaving only 6 and 7 as possible values for ricl. Thus the

PM grid for the fgdafcbnemonyrsitowrsas @ # 67).

Returning to the PM stheteare etter singletohs agpearing inthé on s é
PM; singletons in squares that were not given in the o riginal puz zle. For instance, look at box

4:r4cl = 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 69. 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 r5¢3 (row 5 can only have a single 8). Similarly, row 6 has its 8 in
box 6 (r6¢8). This means there is only square in box 4 which may contain an 8, and it is r4cl.
Furthermore,ifwe exami ne box 4, row 4 and column 1, wedd

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

This leads to an open singleton 8 in r4cl. 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 (r5¢3=4 and r6¢3=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, 1 ooking at r2c2, we can see that r2c2=368. However, notice that rows 1 and 3
(commonly shown as r13) already contanthatdh 8 (r 1lc
(thatds rows 1 @bakl&nnoteontain an 8. wAlsd ridt)ce that there cannot
be an 8 in column 3 (see if you can figure out why this is so0). Interestingly enough, if you look
at every PMsquare 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

Solverd sating technigue 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 84 star puzzlefrom UCI i ckds Daily Suc

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

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

2 When you place a digitinto Sudoku Solve6s gri d, it automatically updates
on the screen. More on this later when we examine how to use the features of Sudoku Solver

% 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.
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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

i nstance, | et 6 s [1@29Kk404648 froha WebSuHakwzcpnh e  #
.8.]..9]...
T7]...]9.1

..|6..]138.

+ +
348|.6.]...
.5 ]2..
...].3.]1658

+ +
52|..8]
9.6]...]8
S I A |

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

256813 257 9 |4 267 2567
256378 4 25 |926 1
25 94|6 1257125738 257

________ B [ S
3 48|25796 257 [179 79

17 65179 8 17 |2 3479 3479
17 29|17 3 4 |65 8

________ e N

4 52|19 19 8 |7369 369
9 16|257 257 3 |824 24
8 73|4 29 6 |51 29
Substantial progress, but still several squares le ft to be solved ; as | said earlier, singletons

will solve many (but not afl)éeftWmbStidokadaewat d

Open Patterns.

* As a point of reference, Sudoku Solverrates this puzzle as Euvil.
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Open Patterns

At this point, it is worth progressing beyond PMs to snapshots of Sudoku Solved svindow

(with the hint data) :

8 Sudoku Solver g@@

File Game Hints Help

2
5

LN opa

~N | — O O |~ (O W 00

\%]
\S]

WONOONO®|H~N—
W |00 O
G100 NN | — (WO A~

Sudoku Solveb s di s p | a gasy toacus@mizegghisywindow has the given digits

shown in bl ack an dnthisicase, shese that wededournl to dessindletons) in

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

® You might have noticed the light bluish highlight around t he edges of réc4; it will also appear in
other screenshots. |Mgdetton.di scuss this in a
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borders. Notice the light r e d X8 s a nek5&nd & Thiese ardhighlighting a solving

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

Patterns are a solving technique that also takes advantage of the HouseRules. 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 din this case a
7, 9 in r4c8 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<>M).

To understand Patterns in a bit more depth, recall that the House Rulestell 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 doesnot
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 O 0 tHghlight the digits that make up the patter n, whilet helight r e d X8 s
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 wedl 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);
youodl I have to search for them but they ar

here. We 61 | ¢ al | ngletbns 0 Save (&t6)eAs Boted in the previous sectio n, lots of

Sudoku puzzles are S§ 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 Puzzle® (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):

® WebSudoku and other internet puzzle sources are directly accessible from Sudoku Solverusing 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 fromWeb/ Load WebSudoku Puzzl eé
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Sudoku Solver g@@

59 7 ¢ 11|68
1. 9 8[5] |
4 . .16.° .:1119]2
31l 2bo |6 b o4 ¢
ArdE NS RN IR
614 .. Lo Lo .21
8 ° °, 92|45
415, 618 |9
. .5 3842 |6

This pattern is contained in box 5;notice t hat t he OO6s appearthei n
box. Each of these squares contains one or more of the digits 3, 5, 7, 9 , creating an Open
Quadwith those digits. This Open Quad lets us eliminate its digits from all other squares in
the house (box 5): r46c4<>7, r5¢5<>35 (no squares in box 5 outside of the pattern contain a

9).

Itis very important to realize that a Pattern larger than 2 need not have all digits in all
squares; notice that r45c6 and r6¢5 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
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or not they appear elsewhere in the house ’. 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 586s (and higher), which can make spottin
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_Housé& 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):

" 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.
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T2 5 T2
516 6 5 3 8 5 4 5 9
7 7 7 7
3 1 1 3
| 5 4 5 5 2 5 5
89| 8 9|7 7 7 7
T2 2B 2 12 1 3
0G| 45 9 5 5 5 6 8
7 7 7
3 7 7
113 19|24 s¢[7 |8 ]°°
7 7 7
4 65 4 1 8 9 3 46
7 7
2 7
4 6|4 68 7 9 3 551 456
7 2 >
3 7 45 551 9 5645 |456
8 8
2 2 2 2
45 |4 1 563 5 5645 |456
89| 89 8 s |7 ol7
1 3 1 3
2 6|74l
8 9 8 8 9
Notice the f1l urry oSudokl&averalwags sliddssthe Open Batiexn, 1 .

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

Sudoku Solverbe c au s e

one

t hat 6s

t

he

way

deci ded

squaresin box 1 contain circled values; all those values are in the range 1 87, creating an

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

07 digits removed (rlc12<>1567) all that remainsis 8, 9.

The 8, 9in 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, yhetlidderd Paterm ef 2 isquat 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 OHi dden Pat t efirsi©OpenPattetmexample i n t he

f# Sudoku Solver E@@

File Game Hints Help

2 2 2 2
o 6

2
2

A%

(_nm-h
(48]

WO NOOHO |~ N —
W |00 O
OO0 NN |— (WO |~

own

._;MO) o0 (W

wn pa
on

~N | — 01N O |~ (O W00

4 .

is the 2, 5in 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 8 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.qg. 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 hthe 8, 9in

this example) along with othernumb er s, youdve found a Hidden Pair,
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

thatbox. Let 6 s r [Evil #6,8328,269,607, right after the hidden 8, 9is0 e x p 0 B bak &

to see an exampl e of | otk tal witBodts the effectoh te hiddea me b o x

8,9 Pattern,t here would not be any | ocked 68s in box 1)
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T 2 > T 2
5 6 6| 5 3 8 5 4 5 9
7 7 7 7
3 1 1 3
5 4 5 6 562 5 5
89| 809]|7 7 7 7
12 2 3 2 112 |1 3
45 |4 45 9 5 5 5 6 8
7 7 7
2 2 2
1.3 94 78]
2 2 2
4 65 4 1 68 9 3 46
7 7
2 2
4 6|4 68 7 9 3 551 456
2 2 2
3 7 45 551 9 5645 |456
8 8
2 2 2 2
45 |4 1 563 56| 5645 |4586
89| 809 8 s |7 9l7
1 3 1 3
2 6|74l
8 g 8 8 9
Notice that taree 6disrdlned.1cllf2 you | ook el sewhere
there are no ot her 60s availabl e. Thus we know tw

1. The only place 60s c af(moragapiclarky,inrel2dox 1 1 s in r
2. Since a single 6 must appear somewhere in rlc123, a 6 cannot appear elsewhere in rl
(i.e. notin box 2 or 3, i.e. r1c456789 <> 6).
This is just another application of the House Rules in this case the Locked Candidates of
6 &inrlcl2al | ows us to state aolusebemeithertldiarrlc266s i n row 1

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

in row 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
box6. Noti ce that 20s @audanawherecelsdinbox6nSee idyduaandigure

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

The secondflavor 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:

#f Sudoku Solver g@@
File Game Hints Help
1 2 2 1 2
5 B ] 5

~
wn

20
(=]
[{=]
-
(S5}
an[CO [ QD
on
(3]
-
(3]

)]
I\JL

(4]

(o]

an[=> 10 100 |O)

2
4 6|4 68 7 9 3 5 6 456
7
3 7 45 561 9 5 6 |4 5 6
8 8
7 7 7
45 |4 553 56| 56|45 5 6
8§90 89 8 8 |7 o9l7

N
o) |—
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The circled 58s in box 2 (r23c5) are the only 5¢

deduce from the House Rules that:

1. The only place 586s can appear in column 5 is |
2. Since a sigle 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.  notin r123c4 or r123c6).
Using Locked Candidates and Patterns will let you solve all but a very few of the hardest

(Evi ) puzzles on WebSudoku.com (at | east those that

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

Of course, there are still more technigues 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 acrossn 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 acrossn 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:

Name

X-Wing

Swordfish

Jellyfish

Starfish (or Squirmbag dreally!)

O'I-hwl\)|3

Sudoku Solvervl.2.8 Page 27 of 109



6 Whale
7 Leviathan

For simplicity, you can also think of n=2 as a 2fish, n=3 as a 3fish, and so on. Fishy
patterns are considered a more advanced technique, and are difficult to spot by eye in a
crowded puzzle, especiallyfor n>3.1 n practice, youoll rarely

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:

548|21.].39

963]..8[1..
217|39.].8.
+ +
6.2]15.|89.
4.1|869]|25.
859|.23].1.
+ +
386]...]9..
194|632|578
725|98.|36.

We will move directly to the  Sudoku Solverwindow to better illustrate the X -Wing:
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1234|567 89 """ alk

418 |2 |1
6

w
(o

3
1
8

N O OO
N |00
— O1(© |00

2157 8
3 6 ¢

~N—= W00~ OIN O O
N O 00O
OB OO = NN W|0o

O O
o (W

This shows the hints in filtéMedlhode®, backt h @t t
view in a moment. Notice that in rows 4 and 9, columns 6 and 9 (r4 9c69) 40 sppearsonly in
€69 and nowhere else. This meets the criteria for n=2 Fish (or an XWing): a digit across 2
rows that appears in only 2 columns of that ro w. Finding the X-Wing lets us safely remove any

486s occurri ngnotinrde Wit altthe aumbensrback, this looks like:

8 For this example, the Filtering Toolbar i s shown; notice that only the 4 b
meaning that this is the only hint digit that is shown.
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1|12|3|4|5|6|7[a]a| " 2" a

4

o N
-

—

_
o0

o

_
—

(&3]
-P-Mw
T om0

1 319 oo o8 o
. 12115 |89
86 925,
 1213p 1, -

~N—= W00~ OIN O O
OB OO = NN W|0o

0o | o
W
o N

Notice that wedre showi’nTghealcli rtchlee dh i4ndtwingm agkiet su pa ¢
and the X06d 40 sabletoeancellue tothey¥ -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 I n this particular ¢ a snd r9. InttHose two mwsstikes wi t h 4
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 46s could poss
squares across two possible rows, we know that each row will have a 4 in one of these two

sqguares. Thus, 46s in ¢c69 can only be in r49, and

° Also notice that the button for every single digit, 1 89, 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 atthisX-Wi ng on 70 s:

Sudoku Solver g@@

File Game Hints Help
1|12|3|4|5|6|7[8]9| " 2" a
1 123

~ O
—
(k] (%]
[ %]
—
[ %]
-]
[@s]
(8]

—
M2
(%]
—_
M2

~N | |

[{e N =)]

(9% ]
[#%)

NA
on L
o=
o N 01—
%]

W | O) |00

Notice that only t hr eeWingdnsaking it ron-symmetrit, bueddill i n t hi s

and XWi ng, which cancels out al | -Byinmetric K-Wimdgs2ant hat ar
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only be found when a Singleton is involved ( 46¢c1 has an OpenSingleton 7), but non -symmetric

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

Swordfish

The next example is a Swordfish (or 3-f i s h) .

2671 2679 | 257 45247 |8 5793
5 3 78 278 237 96 |1 47 24
237379 4 |23578 1 |5796 29

9 578 1578 |4 123 |25 58 6
3482 58 |79 6 79 |35 1 48
34634 16 |8 125 |23949 7

2786 25789 |259 3 289 |4 7891
248489 289 |1 7 2489|6 3 5
1 457893 |6 45489 |79 2 89

Starti

Closer examination willshowa Sword f i sh pattern

ng

on

from these

9 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 Solvergenerally applies this order : Singletons, Patterns, Locked Candidates, Fishy Patterns

(there are more techniques, yet to be described).
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123 4[(56|/6 789 """ alk

1 5 8 5 3

5

) W= O

~ (W o) o0 |©
o B~
o1 |— N )

1 3
11°13[6]° 2

Notice that while a total of 3 rows and columns are used, each individual row (r358) has
only two; b5tdhsesien airte t he 0bas e Whabisimgbrtahtesthattnhi s Swor ¢
total 3 columns (c348) are used. Notice that any 5 & 8¢348 and not in one of the base rows is

X0d 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 Solvej.

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

e Base square values are X and Y

¢ Wing #1 intersects with the Base square and has the values X and Z
e Wing #2 intersects with the Base square and has the values Y and Z
e The Base and its Wings ae 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 PM3s:

12 34 1234189 1386 |5 12 397
8 6 7 |12495 34 |19123923
59 123 |12 1237 |8 6 4

75 6 |18 182 |34 9
319 |45 6 45|27 8
42 8 |3 7 9 |1615 56
97 123 |6 23 135|48 35
6 348234 |25 9 358|7 235 1
1238 5 |7 4 13869239 236
I f you | ook closely at r7c5 -WoguX32 Y=8)aithwingse base

atr8c4 (X = 2, Z=5) and r7c9 (Y=3, Z=5). Moving to the Sudoku Solverscreen:
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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 onthe House Rulesand 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
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