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MASTERING THE GRID: A
COMPLETE GUIDE TO SUDOKU
SOLUTIONS STEP BY STEP

For millions of people around the world,
the  Sudoku  puzzle  is  a  daily  ritual.  It
appears in newspapers, on mobile apps,
and  in  dedicated  puzzle  books.  The
premise  is  deceptively  simple:  fill  a  9x9
grid so that every row, column, and 3x3
sub-grid contains the numbers 1 through
9  exactly  once.  Yet,  despite  this
straightforward rule, a single puzzle can
b r i n g  a  p e r s o n  f r o m  f o c u s e d
concentration  to  utter  frustration  in
minutes. The good news is that you do
not need to be a mathematical genius to
conquer  these  grids.  By  following  a
logical  progression  of  techniques,  you
can develop your own system for finding
Sudoku  solutions  step  by  step.  This
guide will walk you through the essential
strategies, from the most basic scanning
methods  to  advanced  deductive
reasoning, ensuring that you never have
to resort to guessing again.

Understanding
the Foundation
of Every Sudoku

Puzzle
Before diving into  specific techniques,  it
is  crucial  to  understand  what  a  valid
Sudoku  puzzle  offers.  Every  legitimate
puzzle  is  designed  to  have  a  single,
unique solution.  The starting numbers,
often called "givens," are placed in such
a way that they create a logical path for
the solver. The goal of any step-by-step
solution is not to brute-force the answer,
but to uncover the inevitable conclusion
that  the  givens  dictate.  The  most
common mistake beginners make is to
try to place numbers randomly in empty
cells. Instead, you must learn to look for
cells where only one number is possible.
This  is  the  cornerstone  of  all  Sudoku
solutions step by step.

Level 1: The
Basics of
Scanning and
Cross-Hatching
The  first  tool  you  should  use  is  your
eyes. Scanning is the process of looking
at  the  grid  to  find  cells  that  have  only
one possible candidate left. This is often
referred  to  as  the  "Sole  Candidate"
technique. Start by focusing on a single
number,  such  as  "1."  Look  across  the
entire grid to see where the number 1
already  appears.  Using  the  rule  that
each  row,  column,  and  box  can  only
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contain one '1',  you can often deduce
where the remaining '1's must go.
This leads directly to the most powerful
basic  technique:  Cross-Hatching.
Imagine you are looking at a specific 3x3
box. If a number, say '5', already exists
in  a  row that  intersects  that  box,  you
know that the '5' for the box cannot be
placed  in  that  row.  Similarly,  if  a  '5'
exists  in  a  column that  intersects  the
box,  that  column  is  also  blocked.  By
visually scanning the rows and columns
that border a box, you can "cross out"
specific  cells.  Often,  this  process  leaves
only one empty cell  where the '5'  can
legally go.

Singles in a Row: If eight cells in
a row are filled, the ninth cell is
obviously the missing number.
This is the simplest form of
deduction.
Singles in a Column: The same
logic applies vertically. A full
column reveals its only missing
digit.
Singles in a Box: A nearly full
3x3 box leaves only one empty
cell, which must be the missing
number from 1-9.

Mastering these scanning techniques is
the first step in any efficient solution. For
easy puzzles,  this  is  often all  you will
need.  You  simply  scan,  fill  in  the  forced
numbers, and the puzzle unravels before
your eyes.

Level 2: Pencil
Marks and

Candidate Lists
As  puzzles  become  more  difficult,  you
will  find that  cross-hatching alone is  not
enough. There will  be cells where two,
three,  or  even  four  numbers  are
possible.  Trying  to  hold  all  these
possibilities in your head is a recipe for
mistakes. This is where the practice of
"pencil marking" becomes essential. You
should write small candidate numbers in
the corners of each empty cell to record
which numbers are possible there. This
transforms the  puzzle  from a  memory
exercise into a logic game.
To  create  a  candidate  list  for  a  cell,
simply look at its row, column, and box.
For example, if  a cell  is  in a row that
already has 1, 4, and 7, a column that
has 2, 5, and 8, and a box that has 3, 9,
and  6,  you  can  cross-reference  these.
The only number not present in any of
these  three  intersecting  groups  is  the
candidate. In this hypothetical, the cell
would only be able to hold the number?
Well, if the numbers present across the
three zones are 1-9 except one, that is
the answer. If multiple are missing, you
write  them  all  down.  Building  an
accurate set of pencil marks is the most
critical  step for  finding Sudoku solutions
step by step on medium to hard puzzles.

Level 3:
Intermediate
Logic – Naked
and Hidden
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Singles
Once  you  have  your  pencil  marks  in
place,  new  patterns  emerge.  The  first
pattern  to  look  for  is  called  a  Naked
Single.  This  occurs  when a  cell,  after
you  have  written  al l  i ts  possible
candidates,  has  only  one  candidate
listed.  If  you  have  done  your  pencil
marking  correctly,  you  can  directly  fill
that number in. Naked Singles are often
missed by beginners who only scan for
completed rows, but they are extremely
common  once  you  write  down  the
candidates.
The  second  technique  is  the  Hidden
Single. This is more subtle than a Naked
Single.  A  Hidden Single  exists  when a
specific  number  can  only  go  in  one  cell
within a row, column, or box, even if that
cell itself has multiple other candidates.
For instance, imagine you are looking at
a row. You check the pencil marks in all
the empty cells of that row. You notice
that  the  number  7  appears  as  a
candidate in only one of those cells, but
that cell also has candidates for 3 and 9.
Because the number 7 has no other legal
home in that row, it must go there. You
can then remove the 3 and 9 from that
cell’s candidates and fill in the 7. Hidden
Singles  are  the  bridge  between  basic
scanning  and  the  advanced  logic  that
follows.

Level 4:
Advanced
Deduction –

Subsets and
Intersections
When  Naked  and  Hidden  Singles  stop
revealing  new  numbers,  you  need  to
look for patterns among groups of cells.
These are known as "subsets."
Naked Pairs, Triples, and Quads:  A
Naked Pair occurs when two cells in the
same  row,  column,  or  box  contain
exactly the same two candidates, and no
other candidates. For example, two cells
in a row both have the candidates [2, 8].
You  do  not  know which  cell  is  2  and
which is 8 yet, but you know that these
two cells are the only places in that row
where a 2 or an 8 can go. Therefore, you
can  safely  eliminate  the  candidates  2
and 8 from every other cell in that row. A
Naked Triple works the same way with
three numbers and three cells; a Naked
Quad with four numbers and four cells.
This technique can clear out many false
possibilities from your grid.
Hidden  Pairs,  Triples,  and  Quads:
The opposite of a Naked Pair. A Hidden
Pair  exists  when  two  specific  numbers
are only found in two specific cells within
a house, even if those cells contain other
candidates. For instance, if the numbers
3 and 7 only appear as candidates in two
cells within a box, then those two cells
must  contain  the  3  and  7  (in  some
order). You can then eliminate all other
candidates from those two cells, turning
them  into  a  Naked  Pair.  This  often
unlocks new progress.
Intersection Removal (Pointing Pairs
and  Box-Line  Reduction):  This
technique  analyzes  the  intersection
between a row or column and a 3x3 box.
If  a candidate number appears only in
one row (or one column) within a specific
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box, that number can be removed from
the rest of that row or column outside
the box. This is called a Pointing Pair.
Conversely,  if  a  candidate  in  a  row is
confined to a single box,  the rest  of  the
cand ida tes  i n  tha t  box  can  be
eliminated. This is Box-Line Reduction.
These techniques are highly effective for
reducing clutter in your pencil marks.

Level 5: High-
Level Strategies
for the Toughest
Puzzles
For the most challenging puzzles (often
rated  "Expert"  or  "Extreme"),  the
techniques above will eventually run dry.
You will reach a point where every cell
has at least two or three candidates, and
no  subsets  or  intersect ions  are
immediately  visible.  At  this  stage,  you
must rely on more complex patterns like
the X-Wing, Swordfish, or Y-Wing.
The X-Wing: This is a pattern involving
two rows and two columns. You look for
a  candidate number  (e.g.,  4)  that  can
only appear in two cells in a specific row,
and also only in two cells in another row.
If these four cells form a rectangle, the
number 4 can be eliminated from other
cells in those two columns.
The Swordfish: This is a more complex
version  of  the  X-Wing  involving  three
rows and three columns. It  is rare but
very powerful.
The  Y-Wing  (or  XY-Wing):  This
pattern involves three cells. Two of these
cells  (the  "pincers")  share  a  common
victim cell. If the pincers force a specific
number  into  the  victim  cell,  you  can

eliminate that candidate from other cells
in the victim's house.
It is important to note that you should
only attempt these high-level strategies
after you have exhausted all the simpler
techniques. Using an X-Wing before you
have found all your Hidden Singles is like
using a sledgehammer to crack a nut. It
is inefficient and can lead to errors.

Building Your
Own Step-by-
Step Routine
Knowing  the  techniques  is  one  thing;
knowing when to apply them is another.
To  consistently  find  Sudoku  solutions
step by step, you need a routine. Most
expert solvers follow a hierarchy of logic.
You should start each puzzle by scanning
the  entire  grid  for  easy  placements.
Then,  fill  in  all  pencil  marks  for  every
empty  cell.  Once  that  is  done,  run  a
specific mental checklist:

Check for Naked Singles: Scan1.
every cell. If it has only one
candidate, fill it in immediately.
Check for Hidden Singles: Look2.
at each row, column, and box. Find
numbers that appear as
candidates in only one cell.
Look for Naked Pairs/Triples:3.
Identify groups of cells within a
house that share the same
candidate set.
Look for Hidden Pairs/Triples:4.
Identify candidates that are
restricted to the same two or three
cells.
Check for Intersections: Look5.
for pointing pairs and box-line
reductions.
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Advanced Patterns: If still stuck,6.
scan for X-Wings, Swordfish, or Y-
Wings.

Whenever you place a new number in a
cell, you must update the pencil marks
in  its  row,  column,  and  box.  One
placement can create a cascade of new
Naked or Hidden Singles. The key is to
be systematic. Do not jump around the
grid  randomly.  Work  methodically,
updating your marks, and checking your
logic. Solving Sudoku is a meditation on
order. The faster you try to go, the more
likely you are to make a mistake. Slow,
deliberate  logic  is  always  faster  than
fast, erratic guessing.

Common Pitfalls
and How to
Avoid Them
Even with a perfect understanding of the
techniques, solvers often get stuck. The
most common error is failing to update
pencil marks after placing a number. If
you  place  a  '5'  in  a  cell  and  do  not
remove  the  '5'  candidate  from  every
other cell in that row, column, and box,
you will eventually be led down a false
path.  This  is  the  number  one  reason
people think a puzzle has no solution.

The  second  most  common  error  is
"guessing."  When you hit  a  wall,  your
instinct might be to guess a number and
see if it works. This is a dangerous habit.
Instead of guessing, go back to step one.
Re-scan the entire grid. Look for a Naked
Single  you  might  have  missed.  Often,
the  solution  is  hiding  in  plain  sight,
waiting  for  you  to  simply  look  at  the
candidates from a different angle.

The Satisfaction
of the Final
Solution
Reaching  the  end  of  a  puzzle  is  a
genuine intellectual  victory.  When that
last cell  is filled, and the entire 9x9 grid
contains numbers 1 through 9 without a
single conflict, there is a sense of closure
that is deeply satisfying. You have taken
a chaotic,  empty grid  and,  using pure
logic,  brought  it  to  perfect  order.  By
internalizing these techniques for finding
Sudoku solutions step by step, you are
not just solving puzzles; you are training
your  brain  to  think  in  a  structured,
analytical way. The next time you pick
up a pencil and see a grid of squares, do
not see a puzzle you cannot solve. See a
challenge that, with one logical step at a
time, you are fully equipped to


