
Step By Step Sudoku Solver 1

Step By Step Sudoku
Solver

Step By Step
Sudoku
Solver

Downloaded from
www.everybodystreet.com

by Aniyah & Lambert

INTRODUCTION:
THE ART OF
SOLVING SUDOKU

Sudoku  is  more  than
just  a  pastime—it's  a
mental  workout  that
sharpens logic, pattern
r e c o g n i t i o n ,  a n d
patience. Whether you
are  a  casual  player
solving  a  newspaper
puzzle or a competitive
enthusiast tackling the
hardest  "evil"  grids,
t h e  p r o c e s s  o f
deduct ion  i s  both
c h a l l e n g i n g  a n d
rewarding.  Yet  many
players hit a wall: they
guess ,  erase,  and
struggle  to  find a clear

path  forward.  This  is
where a step by step
s u d o k u  s o l v e r
becomes an invaluable
tool.  Instead of simply
revealing  the  final
answer,  such  a  solver
guides  you  through
each  logical  move,
e x p l a i n i n g  t h e
reasoning behind every
p l a c e m e n t  a n d
elimination. This article
explores  how  a  step-
by-s tep  approach
transforms  the  way
y o u  p l a y ,  t h e
techniques  involved,
and how you can use
these  strategies  both
manual ly  and  with
digital  assistance.
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WHY A STEP BY
STEP APPROACH

MATTERS

S u d o k u  i s
fundamentally a game
of  el imination  and
deduction. The grid of
81 cells is divided into
n i n e  r o w s ,  n i n e
columns, and nine 3x3
boxes. The goal is to fill
every cell  with a digit
from 1 to  9,  ensuring
that each row, column,
and box contains every
digit  exactly  once.
Without  a  structured
method,  many players
resort  to  guessing,
which  leads  to  errors
and frustration. A step
b y  s t e p  s u d o k u
solver  breaks  down
the puzzle into logical
stages,  revealing  the
hidden  patterns  that
make solving possible.
This approach teaches
you how to think like a
p u z z l e  m a s t e r ,
reinforcing  skills  that

you can apply to future
puzzles without relying
on software.
B e y o n d  s k i l l
development,  a  step-
by-step  solver  offers
transparency.  You  see
e a c h  m o v e
justified—why  a
number can only go in
o n e  c e l l ,  w h y  a
c a n d i d a t e  i s
eliminated,  or  why  a
certain  technique  is
applied.  This  builds
confidence  and
d e e p e n s  y o u r
unders tand ing  o f
sudoku  log ic .  Fo r
b e g i n n e r s ,  i t
demystifies  the  puzzle;
for advanced players, it
highlights  efficient
paths  and  reveals
subtle  patterns  they
might  have  missed.

CORE TECHNIQUES
USED IN A STEP BY
STEP SUDOKU
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SOLVER

Every  sudoku  solver,
whether  manual  or
automated, relies on a
hierarchy  of  logical
techniques.  The  most
effective step by step
sudoku solver applies
these  techn iques
sequentially,  starting
with  the  simplest  and
progressing  to  more
advanced  methods
only  when  necessary.
Below are the essential
techniques,  explained
in  the  order  they  are
typically used.

1.
Scanning
and
Cross-

Hatching
The  first  and  most
fundamental method is
simply  scanning  the
grid. Look at each row,
column, and box to see
which  numbers  are
already  placed.  For
examp le ,  i f  a  row
contains digits 1, 3, 5,
a n d  7 ,  t h e n  t h e
remaining cells in that
row must be among 2,
4,  6,  8,  9.  But  cross-
hatching goes deeper:
you identify a number
that is missing from a
specific  row  or  column
w i t h i n  a  b o x .  B y
marking which cells in
a box can possibly hold
that number, you often
find  only  one
candidate—leading  to
a  placement.  A  good
solver  will  show  this
s c a n  v i s u a l l y ,
h i g h l i g h t i n g  t h e
intersections.
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2. Naked
Singles
When  a  cell  has  only
one possible candidate
l e f t  ( t h e  " n a k e d
single"), the solution is
immediate.  A  step-by-
step  solver  lists  all
candidates  for  each
unsolved cell and then
identifies  those  with
exactly one candidate.
This  is  the  simplest
logical deduction and is
often  the  first  action
taken  after  in i t ia l
scanning. For instance,
if  a  cell  belongs  to  a
row  that  already  has
1,2,3,  a  column  that
has  4,5,6,  and  a  box
that has 7,8, then the
only number left  is  9.
The solver would place
9  and  exp la in  the
deduction.

3. Hidden
Singles
A hidden single is when
a number appears as a
candidate  in  only  one
ce l l  w i th in  a  row,
column,  or  box,  even
though  that  cell  may
h a v e  m u l t i p l e
candidates. This is the
next  layer  of  logic.
Suppose in a box, the
number 5 can only go
in  one  specific  cell
because all other cells
in that box are already
blocked by 5s in rows
or columns. A step-by-
s t e p  s o l v e r  w i l l
h i g h l i g h t  t h i s
restriction,  showing
why  5  must  go  there
even if the cell also has
candidates  2  and  8.
Placing a hidden single
often  unlocks  new
naked singles in other
parts of the grid.
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4.
Eliminatin
g
Candidat
es with
Locked
Candidat
es
Locked  candidates
occur  when a number
is restricted to a single
row or column within a
box (or vice versa). For
example, if in a box the
only  possible  cells  for
the number 2 are all in
the same row, then 2
c a n n o t  a p p e a r
elsewhere  in  that  row
outside  the  box.  The
solver  eliminates  2

from  the  rest  of  that
row.  Similarly,  if  the
c a n d i d a t e s  f o r  a
number in a row are all
confined  to  a  single
box, you can eliminate
that  number  f rom
other cells in the box.
This technique reduces
candidate  lists  and
often  reveals  new
singles.

5. Naked
Pairs,
Triples,
and
Quads
When two cells in the
same row,  column,  or
box  share  exactly  the
same  two  candidates
(a  naked  pair),  those
two  numbers  cannot
appear  in  any  other
cell  of  that  unit.  The
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solver  wi l l  remove
those candidates  from
all  other  cells  in  that
row,  column,  or  box.
T h e  s a m e  l o g i c
extends  to  t r ip les
(three cells with three
candidates) and quads
(four  cells  with  four
candidates). A step-by-
s t e p  s o l v e r
systematically  checks
for these patterns and
shows the eliminations
clearly.

6. Hidden
Pairs,
Triples,
and
Quads
Hidden  pairs  are  the
converse  of  naked
pairs.  If  two  numbers
appear  as  candidates
only  in  the  same two

cel ls  with in  a  uni t
(even  if  those  cells
h a v e  a d d i t i o n a l
candidates), then those
two  cells  must  hold
those two numbers. All
other  candidates  can
be removed from those
cells.  This  is  a  more
subtle  technique  that
beginners  often  miss,
but  a  step-by-step
solver  will  point  these
out, clarifying how the
hidden  pair  confines
possibilities.

7. X-Wing
and
Swordfish
For  harder  puzzles,
advanced  strategies
like X-Wing come into
play. An X-Wing occurs
w h e n  a  n u m b e r
appears as a candidate
i n  t w o  r o w s  ( o r
columns) in such a way
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that  the  columns  (or
rows)  align.  If  a  digit
can only go in two cells
in  each  of  two  rows,
and  those  four  cells
form a rectangle, then
the digit cannot appear
elsewhere  in  those
columns (or rows). The
solver  demonstrates
this  pattern  with  a
clear  visual,  showing
how  i t  e l im inates
candidates.  Similarly,
the  Swordfish  extends
this to three rows and
three columns, and the
Jellyfish  to  four.  These
strategies  require
c a r e f u l  p a t t e r n
recognit ion,  and  a
step-by-step  solver
makes them accessible
by  highlighting  the
relevant  cells.

8. Unique

Rectangle
s and
Forcing
Chains
When  the  puzzle  is
extremely  challenging,
e v e n  t h e  a b o v e
techniques  may  not
suffice.  Unique
rectangle  strategies
leverage the fact that a
val id  sudoku  must
have  exac t l y  one
solution.  If  a  certain
pattern  of  cells  would
l e a d  t o  m u l t i p l e
solutions,  that  pattern
is impossible, enabling
eliminations.  Forcing
chains,  or  long logical
sequences,  are  the
most  complex:  they
involve  assuming  a
candidate  in  one  cell
and following the chain
of  deductions  until  a
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c o n t r a d i c t i o n  o r
confirmation  is
reached.  A  step-by-
step solver will present
these  cha ins  i n  a
readable way, showing
each link in the logic.
However, most puzzles
up  to  "hard"  difficulty
can be solved with the
earlier techniques.

HOW TO USE A
STEP BY STEP
SUDOKU SOLVER
EFFECTIVELY

Whether you are using
an  onl ine  tool  or  a
mobile app, a step by
step  sudoku  solver
s h o u l d  b e  a n
educational ally, not a
cheat.  Here’s  how  to
get the most out of it:

Start with your
own attempt:
Spend a few
minutes trying to
solve the puzzle
manually. Mark
pencil marks

(candidates) in
each cell. When
you get stuck,
open the solver
and input your
current grid. Let
it show you the
next logical step.
This bridges the
gap between
what you know
and what you
need to learn.
Study the
explanation:
Most solvers
provide a textual
or visual reason
for each move.
Read the
explanation
carefully. For
example,
"Hidden single: 5
is only possible
in cell R4C2 in
box 4 because
row 4 already
has 5 in column
8 and column 1
already has 5 in
box 1."
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Understanding
the why is more
important than
the result.
Try to predict
the next move:
After the solver
shows one step,
pause and ask
yourself what the
solver will do
next. Check if
you can spot the
next naked
single or locked
candidate. This
trains your brain
to see patterns
faster.
Use the solver
as a tutor:
Some solvers
allow you to step
forward and
backward.
Replay the
sequence to see
how each
elimination
builds on
previous ones.
Notice how

placing one
number can
cascade into
many
placements.
Practice
without the
solver: After
reviewing a few
puzzles with the
step-by-step
guidance, try a
similar puzzle on
your own. If you
get stuck, revisit
the solver to
reinforce the
technique you
missed.

THE BENEFITS OF
LEARNING
THROUGH A STEP
BY STEP SOLVER

Using a step by step
sudoku solver  is  not
about  shortcutting the
puzzle;  i t  is  about
internalizing  the  logic.
The  benefits  are
substantial:
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Improved
logical
thinking: Each
deduction trains
your mind to
think in terms of
constraints and
possibilities, a
skill that
transfers to other
areas like coding,
math, and
strategic
planning.
Faster solving
time: As you
recognize
patterns more
quickly, your
manual solving
speed increases.
You spend less
time staring at
the grid and
more time
making confident
placements.
Reduced
frustration:
When stuck,
instead of
guessing or

quitting, you
have a clear path
forward. The
solver removes
the randomness
and replaces it
with clarity.
Deeper
appreciation:
Understanding
the layers of
logic in a sudoku
puzzle turns a
simple game into
a fascinating
exploration of
constraint
satisfaction. You
begin to see the
elegant
structures
beneath the grid.
Self-reliance:
Eventually, you
will be able to
solve most
puzzles without
external help
because you
have internalized
the techniques.
The solver
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becomes a
training wheel
that you
eventually
remove.

CHOOSING THE
RIGHT STEP BY
STEP SUDOKU
SOLVER

Not  al l  solvers  are
created  equal.  When
selecting  a  step  by
step  sudoku  solver,
consider  the  following
features:

Transparency:
Does it show
each step with a
clear
explanation?
Does it highlight
the cells involved
and the reason
(e.g., "naked
pair", "X-Wing")?
Multiple
difficulty
levels: A good
solver can
handle puzzles

from easy to
expert, and it
adapts its
technique set
accordingly. It
should not resort
to brute force
guessing on easy
puzzles.
Candidate
management:
The solver should
allow you to see
pencil marks
(candidates) and
how they change
with each
elimination.
Some solvers
even let you
manually add or
remove
candidates
before stepping.
Interactivity:
Some tools let
you click on a
cell to see its
candidates or to
try a move
before the solver
reveals it. This
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interactive
learning is very
effective.
Speed and
accuracy: The
solver must
correctly identify
the next logical
move without
errors. Most
reputable solvers
are deterministic
and follow a
fixed hierarchy of
techniques.

Popular options include
online  sudoku  solver
websites  with  built-in
step-by-step modes, as
well  as  mobile  apps
that  teach  techniques
t h r o u g h  g u i d e d
puzzles. Many are free
and come with a library
of puzzles to practice.

INTEGRATING STEP
BY STEP SOLVING
INTO YOUR DAILY
PRACTICE

T o  t r u l y  m a s t e r

sudoku,  consistency is
key.  Set  aside  15–20
minutes daily to solve
one puzzle.  Start  with
easy  puzzles  and  use
the step-by-step solver
only  for  the  first  week
t o  l e a r n  b a s i c
techniques. Progress to
medium  puzzles  and
use  the  solver  when
you  encounter  a  new
pat te rn .  Fo r  hard
puzzles, try to solve as
m u c h  a s  y o u  c a n
m a n u a l l y  b e f o r e
checking a step. Keep
a log of techniques you
l e a r n e d — n a k e d
singles, hidden singles,
locked  candidates,
etc.—and review them
periodically.
Another useful practice
is  to  solve  the  same
puzzle  twice:  once
manually  (with  pencil
marks)  and once  with
the step-by-step solver
to  see  if  you  missed
any  log ica l  s teps.
Compare  the  solver's
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path  with  yours.  Did
you  take  a  shortcut?
Did  you  overlook  an
e l iminat ion?  Th is
comparison  is  highly
educational.

COMMON PITFALLS
AND HOW TO

AVOID THEM

Even  with  a  step-by-
step  solver,  players
c a n  d e v e l o p  b a d
habits. Here are pitfalls
to watch for:

Blindly


