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If  you have ever held a Rubik's  Cube,
you  know  the  mix  of  excitement  and
frustration  that  comes  with  those  first
few  twists.  The  colorful  puzzle  seems
impossibly complex until you uncover its
secret:  it  is  not  about  luck  or  raw
intelligence,  but  about  sequences  of
moves known as algorithms. For anyone
serious about improving their solve time,
building a reliable 3x3 algorithms list
is  the  single  most  important  step you
can take. Whether you are a complete
beginner  struggling  to  solve  your  first
layer or an intermediate solver aiming to
b r e a k  t h e  3 0 - s e c o n d  b a r r i e r ,
understanding and memorizing the right
algorithms will  transform the  way  you
approach the cube. This guide provides a
comprehensive,  easy-to-follow overview
of essential algorithms, explaining what
they do, how to learn them, and how to
use them effectively in your solves.

What Are 3x3
Algorithms?
In  the  context  of  speedcubing,  an
algorithm  is  a  predefined  sequence  of
moves—a formula—that accomplishes a
specific  task  on  the  cube  without
disturbing  the  parts  you  have  already
solved. Think of algorithms as tools in a

toolbox.  Instead  of  solving  the  cube
through trial  and error,  you  apply  the
right algorithm at the right time to move
pieces  into  their  correct  positions.  A
typical  3x3  algorithms  list  includes
sequences  for  orienting  the  last  layer,
permuting pieces, and solving edge pairs
during the F2L stage. These sequences
are  written  using  a  standard  notation
t h a t  c u b e r s  a r o u n d  t h e  w o r l d
understand.
The  beauty  of  algorithms  is  that  they
remove  guesswork.  Once  you  have
learned a solid set of algorithms, you can
solve  the  cube  efficiently  every  single
t ime.  The  key  i s  to  s tar t  w i th  a
manageable list and gradually expand it
as your skills improve.

Understanding
Cube Notation
Before diving into any 3x3 algorithms
list, you must understand the language
used to write them. Cube notation uses
letters to represent the six faces of the
cube:  F  (front),  B  (back),  U  (up),  D
(down), L (left), and R (right). A letter by
itself  means  a  clockwise  turn  of  that
face. An apostrophe (or prime symbol)
a f t e r  t h e  l e t t e r  m e a n s  a
counterclockwise turn. A number 2 after
the  letter  means  a  half  turn  (180
degrees).  For  example,  R U R'  U'  is  a
common sequence that moves a corner
piece without disturbing the rest of the
cube.  Lowercase  letters  (like  r  or  u)
indicate turning two layers at once, and
x, y, z indicate rotating the entire cube.
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Mastering  this  notation  is  essential
before you can use any algorithms list
effectively.

Algorithms for
Beginners: The
Layer-by-Layer
Method
If you are new to cubing, the best place
to start is with the beginner's method,
which  solves  the  cube  layer  by  layer.
This approach requires only a handful of
algorithms, making it easy to learn the
mechanics  of  the  puzzle.  A  basic  3x3
algorithms list  for beginners includes
sequences for  solving the white  cross,
inserting  corner  pieces  into  the  first
layer,  and  then  handling  the  middle
layer edges. After the first two layers are
complete, you move on to the last layer,
which  typically  involves  two  steps:
orienting the last layer (making the top
face all one color) and then permuting
the last  layer  (moving the  pieces  into
their correct positions).
For  the  beginner,  the  most  important
algorithms to learn are the ones for the
last layer. The "sune" (R U R' U R U2 R')
is used to orient corners, while a simple
edge permute algorithm (like F R U R' U'
F')  helps  finish  the  top  face.  These
algorithms are short, easy to remember,
and form the foundation of your first 3x3
algorithms list. Do not rush this phase.
Practice  these  sequences  until  your
fingers move without conscious thought.

Intermediate
Algorithms: The
CFOP Method
Once  you  can  reliably  solve  the  cube
using  the  beginner  method,  the  next
step  is  to  move  to  a  more  advanced
system.  The  most  popular  method
among speedcubers is CFOP (Cross, F2L,
OLL, PLL). This method breaks the solve
into four distinct stages, and each stage
has its own set of algorithms. Building a
comprehensive 3x3 algorithms list for
CFOP is a gradual process, but it is the
fastest route to sub-20-second solves.

CROSS AND F2L
The  first  two  stages  of  CFOP  are  the
cross  and  the  first  two  layers  (F2L).  In
the  cross  stage,  you  solve  the  white
edges on the bottom layer. There are no
set  algorithms  for  this—it  is  purely
intuitive.  However,  some  efficient
solutions  can  be  memorized.  The  F2L
stage involves pairing corner and edge
pieces together and inserting them into
their  slots.  While  F2L  is  also  largely
intuitive, advanced solvers learn specific
algorithms for difficult cases. Including a
few of  these in  your  3x3 algorithms
list can save valuable seconds.

OLL: ORIENTING THE LAST LAYER

OLL stands for  Orientation of  the Last
Layer. In this stage, you make the entire
top  face  one  color  (usually  yellow)
without worrying about the side colors.
There are 57 possible OLL cases, but you
do not need to learn them all at once.
Most  intermediate  solvers  start  with  a
subset  known  as  "2-look  OLL,"  which
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uses just 10 algorithms. With two looks,
you  first  orient  the  edges  (using  one
algorithm) and then orient the corners
(using  another).  As  you  progress,  you
can expand your 3x3 algorithms list to
include all  57 OLL algorithms, allowing
you to solve the last layer orientation in
a single step.

PLL: PERMUTING THE LAST LAYER

PLL stands for Permutation of the Last
Layer. After the top face is oriented, you
must move the pieces into their correct
positions.  There  are  21  possible  PLL
cases. Like OLL, you can start with "2-
look  PLL,"  which  uses  a  handful  of
algorithms  to  permute  the  corners  first
and  then  the  edges .  A  fu l l  3x3
algorithms list for PLL includes all 21
algorithms, each ranging from 11 to 14
moves. Memorizing all 21 PLLs is a major
milestone  for  any  speedcuber  and
dramatically  improves  consistency.

Advanced
Algorithms:
Pushing Beyond
CFOP
For  solvers  who  have  mastered  CFOP
and want to push even further, there are
advanced  algorithm  sets  that  reduce
move counts even more. These are not
for  everyone,  but  they  are  worth
knowing  about  if  you  are  building  an
extensive 3x3 algorithms list.

COLL AND ZBLL
COLL  (Corner  Orientation  of  the  Last
Layer)  is  an algorithm set that orients
and permutes the last layer corners in

one step, but only works when the edges
are  already  oriented.  This  subset
reduces the number  of  moves needed
for  the  last  layer.  ZBLL  (Zborowski-
Bruchem  Last  Layer)  is  a  massive
algorithm set that solves the entire last
layer in one step when the edges are
already  oriented.  With  over  400
algorithms,  ZBLL  is  reserved  for  the
most dedicated cubers. Including even a
few ZBLL cases in your 3x3 algorithms
list can give you an edge in competition.

WINTER VARIATION AND VLS
Winter  Variation  (WV)  is  a  set  of
algorithms  that  orients  the  last  layer
corners while inserting the last F2L pair.
This clever approach saves a full  step.
VLS (Valk Last Slot) is an extension of
WV that handles all cases where the last
F2L  pair  is  already  in  the  top  layer.
Advanced  solvers  often  add  these  to
their  personal  3x3 algorithms list  to
shave off precious fractions of a second.

How to Organize
and Memorize
Your Algorithms
List
Building a 3x3 algorithms list is only
half  the  battle.  The  real  challenge  is
memorizing each algorithm and recalling
it  instantly  during  a  solve.  Here  are
practical  strategies  to  help  you  learn
efficiently:

Start small: Do not try to learn
50 algorithms in a week. Begin
with the essential ones from the
beginner method, then add 2-3
new algorithms per week.
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Use muscle memory: Repeat
each algorithm many times until
your fingers know the sequence
without your brain having to think
about it. This is the most important
aspect of learning.
Group by case: Organize your
algorithms by the case they solve.
Many cubers use charts or apps
that show the case image
alongside the algorithm.
Practice recognition: Knowing
the algorithm is useless if you
cannot quickly recognize which
case you have. Spend time just
looking at the cube and identifying
the pattern.
Review regularly: Revisit older
algorithms often to keep them
fresh in your memory. A good 3x3
algorithms list is one you can
rely on in any situation.

Tools and
Resources for
Building Your List
Creating your own 3x3 algorithms list
is  easier  than  ever  thanks  to  modern
tools.  Many websites  and mobile  apps
provide visual algorithm trainers that let
you  see  the  case  and  practice  the
sequence.  Some  popular  resources
include:

Online algorithm databases:
Websites like speedsolving.com
and algdb.net host extensive
collections of algorithms
contributed by the community.
Algorithm trainers: Apps like
CubeStation and Twizzle let you
practice specific algorithms and

track your accuracy.
Printable cheat sheets: Many
cubers create PDFs of their 3x3
algorithms list to keep by their
desk while practicing.
Video tutorials: YouTube
channels dedicated to cubing often
explain the reasoning behind each
algorithm, which helps with
memorization.

Do not be afraid to customize your list. If
you  find  a  particular  algorithm  feels
awkward  in  your  hands,  look  for  an
alternative.  Speedcubing  is  highly
personal, and the best 3x3 algorithms
list is the one that works for you.

Common
Mistakes to
Avoid
Even experienced cubers make mistakes
when  bu i ld ing  and  us ing  a  3x3
algorithms list. Here are some pitfalls
to watch out for:

Learning too many algorithms
too fast: This leads to confusion
and poor recall. Quality over
quantity is the rule.
Ignoring finger tricks: An
algorithm is only as good as your
execution. Spend time optimizing
how you hold the cube and how
you turn each face.
Relying on one source: Different
cubers have different preferences.
Compare several versions of the
same algorithm before adding it to
your list.
Neglecting to review old
algorithms: Your memory needs
reinforcement. Keep a rotating set
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of practice sessions for all the
algorithms in your list.

The Mental
Game and
Algorithm
Efficiency
Beyond  the  mechanical  aspect  of
twisting  the  cube,  there  is  a  mental
dimension to using a 3x3 algorithms
list effectively. The goal is to reduce the
cognitive load during a solve so you can
focus on lookahead—planning your next

moves while executing the current ones.
When  you  know your  algorithms  cold,
your  brain  is  free to  track pieces  and
plan the next stage of the solve. This is
where true speed is found. A solver who
hesitates even a second between steps
can lose precious time. Building a solid
3x3 algorithms list  and  practicing  it
until  it  becomes  second  nature  is  the
path to effortless solves.

Conclusion
Bu i l d ing  and  mas te r i ng  a  3x3
algorithms  list  is  a  journey  that
evolves  with  your  skill  level.  Whether
you  are  just  learning  to  solve  your  first
cube or you are an advanced competitor
looking to optimize every move


