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MASTERING THE
PUZZLE: A
SUDOKU SOLVER
STEP BY STEP
GUIDE

Sudoku  puzzles  have
captivated  millions
worldwide.  Whether
you are a casual solver
looking  to  sharpen
y o u r  m i n d  o r  a
dedicated  enthusiast
aiming  to  conquer
even the hardest grids,
u n d e r s t a n d i n g  a
structured approach is
key. Instead of relying
on guesswork, a logical
Sudoku  Solver  Step
B y  S t e p  m e t h o d
transforms  a  daunting

grid  into  a  series  of
manageable  decisions.
This  article  walks  you
through a professional-
grade,  human-friendly
solving  process  that
u s e s  d e d u c t i o n ,
pattern  recognition,
and  patience.  By  the
end, you will  not only
solve puzzles faster but
also  appreciate  the
beau ty  o f  l og i ca l
reasoning behind every
number placement.

UNDERSTANDING
THE BASICS OF
SUDOKU

Before  diving  into  the
step-by-step  solver
t e c h n i q u e ,  i t  i s
essential to revisit the
ru les .  A  s tandard
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Sudoku puzzle consists
o f  a  9 × 9  g r i d ,
subdivided  into  nine
3×3 boxes. The goal is
to  fill  each  row,  each
column, and each 3×3
box  with  the  digits  1
through  9  exact ly
o n c e .  A  w e l l -
constructed puzzle has
a  s i n g l e  u n i q u e
solution,  and  every
p lacement  can  be
deduced  logica l ly
without  guessing.
M a n y  b e g i n n e r s
attempt  to  solve  by
random  placement  or
b y  s c a n n i n g  f o r
obvious  numbers.
While  that  works  for
easy  puzzles,  harder
o n e s  r e q u i r e  a
s y s t e m a t i c
methodology.  The
Sudoku  Solver  Step
By  Step  approach
i n t r o d u c e d  h e r e
mi r ro r s  the  same
logical  steps  used  by
a d v a n c e d  h u m a n
solvers  and  computer

algorithms  alike,  but
explained  in  p la in
language.

STEP 1: THE
INITIAL SCAN –
FIND THE SINGLES

The  first  step  in  any
Sudoku solution is the
simplest: look for cells
that  can  contain  only
one  possible  number.
T h e s e  a r e  c a l l e d
"naked  singles."  For
each empty cell, check
the  numbers  already
present  in  i ts  row,
column,  and  box.  If
only one digit remains
missing, that digit must
go there.
For example, if in a row
you  a l ready  have
1,2,4,5,6,7,8,9,  then
the missing number is
3. Place it in the empty
c e l l  o f  t h a t  r o w ,
provided  that  column
and box also  allow 3.
T h i s  i s  a  d i r e c t
p l acement .  Work
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through the entire grid,
cell  by  cell,  marking
candidates  lightly  in
pencil  (or  mentally)
until  no  more  singles
a r e  i m m e d i a t e l y
visible.

Tip: Focus on
rows, columns,
and boxes with
the most given
numbers first.
They will yield
the most singles.
Common
mistake: Placing
a number
without verifying
all three
constraints.
Always triple-
check.

STEP 2: MARKING
CANDIDATE LISTS

O n c e  a l l  o b v i o u s
singles are placed, the
next step is  to list  all
possible candidates for
each empty cell. This is
a  crucial  part  of  the

Sudoku  Solver  Step
B y  S t e p  m e t h o d
because  it  transforms
the puzzle into a map
of  possibilities.  For
each empty cell,  write
down every digit  from
1  t o  9  t h a t  i s  n o t
already  present  in  its
row, column, and box.
For  instance,  if  a  cell
sees a 2 and a 5 in its
row, a 7 in its column,
and  a  3  and  9  in  its
b o x ,  t h e n  i t s
c a n d i d a t e s  a r e
{1,4,6,8}.  You can do
this  mentally,  but  for
harder puzzles, using a
pencil  to  mark  small
numbers in each cell is
highly  recommended.
T h i s  v i s u a l
representation  is  the
foundat ion  for  a l l
advanced techniques.

STEP 3: NAKED
PAIRS, TRIPLES,
AND QUADS

W i t h  c a n d i d a t e s
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written,  you  can  now
look for  patterns.  One
of  the  most  powerful
techn iques  i s  the
"naked  pair."  If  two
cells in the same row,
column, or box contain
exactly  the  same two
candidates, then those
two  numbers  cannot
appear  anywhere  else
in  that  unit.  You  can
safely  remove  those
candidates  from other
ce l l s  i n  tha t  r ow ,
column,  or  box.
Similarly,  a  "naked
triple"  is  three  cells
tha t  co l l e c t i ve l y
contain  only  three
distinct  candidates.
Those  three  numbers
must  belong  to  those
three cells, so you can
eliminate them from all
other cells in the same
unit.  A  "naked  quad"
works  exact ly  the
same  way  with  four
cells and four numbers.
T h e s e  p a t t e r n s
dramatically  reduce

candidate  lists  and
o f t e n  r e v e a l  n e w
singles.
Example:  In  a  row,
ce l l s  A  and  B  both
show candidates {3,7}.
No  other  cells  in  that
row can have a 3 or 7.
R e m o v e  t h o s e
candidates  from  all
other cells in that row.
This  may  turn  a  cell
w i t h  c a n d i d a t e s
{3,7,9} into {9}, which
is a new single.

STEP 4: HIDDEN
PAIRS AND
TRIPLES

Hidden  patterns  are
slightly  more  subtle
but equally effective. A
hidden  pair  occurs
when  two  numbers
appear only in exactly
two  cel ls  of  a  row,
c o l u m n ,  o r  b o x ,
regardless  of  what
other candidates those
cells  have.  Those  two
numbers must go into
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those two cells, so you
can  remove  all  other
candidates  from those
cells.
For example, if in a box
the  number  2  only
appears as a candidate
in  cells  C and D,  and
the  number  5  a lso
appears only in cells C
and D, then those two
cells  must  contain  2
and 5.  You can erase
all  other  candidates
from  cells  C  and  D.
Hidden triples work the
same  way  with  three
numbers  appearing
only  in  three  cells.
Hidden quads are rare
but possible.
This step often unlocks
t h e  n e x t  l e v e l  o f
difficulty.  It  requires
careful  scanning  of
each unit, but it is well
worth  the  effort  in  a
Sudoku  Solver  Step
By Step approach.

STEP 5:
INTERSECTION
REMOVAL –
POINTING AND
CLAIMING

N o w  w e  m o v e  t o
techniques that involve
interactions  between
units.  "Pointing  pairs"
o c c u r  w h e n  a
candidate appears only
in one row (or column)
within a particular box.
Since  that  number
must go somewhere in
that  box,  it  cannot
appear  in  the  same
row  outside  the  box.
You can eliminate that
candidate from the rest
of the row.
Conversely,  "claiming
pairs"  happen when a
candidate appears only
in  one  box  within  a
part icu lar  row  (or
c o l u m n ) .  T h a t
candidate can then be
removed from all other
cells  in  that  box  that
are  not  in  that  row.
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Both  techniques  are
powerful  for  reducing
possibilities.
For  instance:  If  in  the
top-left box, candidate
8 appears  only  in  the
top  row  of  that  box,
then  8  cannot  appear
anywhere  else  in  that
top  row  outside  the
box.  Eliminate  it.  This
of ten  reveals  new
singles or naked pairs.

STEP 6: ADVANCED
WINGS – X-WING,
SWORDFISH, AND
JELLYFISH

For  more  challenging
puzzles, you may need
to  recognize  patterns
that span multiple rows
and  columns.  The  X-
W ing  pa t te rn  i s  a
classic:  if  a  candidate
appears in exactly two
rows,  and  those  two
rows share exactly two
columns,  then  that
cand idate  cannot
appear  elsewhere  in

those columns. It forms
a  rectangle.  You  can
e l i m i n a t e  t h a t
candidate  from  other
cells in those columns.
The  Swordfish  is  an
extension  of  the  X-
Wing using three rows
and  three  columns.  A
Jellyfish  uses  four  rows
and  four  columns.
These patterns are rare
b u t  e s s e n t i a l  f o r
solving  the  hardest
p u z z l e s  w i t h o u t
guessing. They rely on
the  same  logic:  if  a
candidate  is  confined
to a certain set of cells,
i t  c a n n o t  a p p e a r
e l s e w h e r e  i n  t h e
intersecting  rows  or
columns.
Mastering  the  X-Wing
is  the  first  step  into
advanced  solving.
Practice  identifying  it
when  a  cand idate
appears in exactly two
c e l l s  p e r  r o w  o r
column.  The  Sudoku
Solver Step By Step
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m e t h o d o l o g y
encourages you to look
for  these  patterns
systematically  after
exhausting  simpler
techniques.

STEP 7: FORCING
CHAINS AND
NISHIO (IF
NECESSARY)

On  rare  occasions,  a
puzzle  may  require
even  deeper  logic.
Forcing  chains  (also
called  "alternating
inference  chains")
involve  propagating  a
hypothetical placement
through the grid to see
i f  i t  l e a d s  t o  a
contradict ion  or  a
solution.  If  placing  a
candidate  in  a  cel l
forces  a  chain  that
produces  a  conflict,
that candidate can be
eliminated.  If  it  forces
a unique solution, you
c a n  p l a c e  i t
definitively.

Nishio  is  a  related
technique  where  you
t e s t  a l l  p o s s i b l e
placements of a single
digit across the grid. If
only  one  placement
does  not  lead  to  an
error, that placement is
c o r r e c t .  T h e s e
techniques  are  time-
consuming  but  are  a
l a s t  r e s o r t .  M o s t
puzzles can be solved
without  them  by  a
thorough application of
the previous steps.
It is important to note
that  a  true  Sudoku
Solver Step By Step
a p p r o a c h  s h o u l d
minimize  trial-and-
e r r o r .  L o g i c a l
deduction  is  always
preferred.  Use  chains
only  after  you  have
exhausted  all  other
patterns.

STEP 8: THE
ITERATIVE LOOP –
REPEAT ALL STEPS
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So lv ing  a  Sudoku
puzzle is  rarely linear.
A f t e r  a p p l y i n g  a
technique,  you  will
often  uncover  new
singles or patterns. The
key is to loop back to
the  beginning:  after
any  new  placement,
update candidate lists,
then  look  for  naked
and  hidden  patterns
a g a i n .  T h e n
intersection  removal,
then wings, and so on.
This iterative process is
the heart  of  the step-
by-step  method.  Each
cyc le  reduces  the
number of possibilities
u n t i l  t h e  g r i d  i s
complete. Patience and
systematic  scanning
are  your  greatest
all ies.

Tips for

Efficient
Solving

Work in pencil,
not ink. Mistakes
happen, and
erasing is part of
the process.
Focus on one
unit at a time – a
row, a column, or
a box.
Use a systematic
scanning order:
start with the
digit 1 across all
cells, then 2, and
so on.
Take breaks. A
fresh mind spots
patterns faster.

COMMON PITFALLS
TO AVOID

Even  exper ienced
solvers  sometimes fall
into  traps.  The  most
common are:

Premature1.
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marking:
Writing a
candidate
without
considering all
constraints leads
to errors.
Overlooking2.
hidden singles:
A number may
be forced even if
it appears in
multiple
candidate lists.
Ignoring the3.
box constraint:
The 3×3 box is
often the key to
resolution.
Guessing4.
instead of
logic: Guessing
might work for
easy puzzles, but
it breaks the
step-by-step
logical chain and
can lead to
contradictions.

A true Sudoku Solver
S t e p  B y  S t e p
approach  values  logic

o v e r  s p e e d .  T h e
satisfaction  comes
from every  placement
being  justified  by
evidence.

CONCLUSION

Mastering  the  art  of
solving  Sudoku  is  a
journey  of  pattern
recognition and logical
deduction. By following
a  structured,  step-by-
step method,  you can
tackle  puzzles  of  any
difficulty  with
confidence.  Start  with
basic  scanning,  build
candidate lists, identify
h idden  and  naked
s u b s e t s ,  u s e
intersection  removal,
and progress to wings
and chains  only  when
necessary.  Remember
that every solved grid
i s  a  t r i u m p h  o f
systematic  thinking.
Practice  these  steps
regularly, and soon you
will be solving even the
most  fiendish  puzzles
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without  resorting  to guesswork.  Happy
solving!


