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MASTERING
OPTIMIZATION:
HOW TO SOLVE
LINEAR
PROGRAMMING
USING SIMPLEX
METHOD ONLINE

In  today's  data-driven
world,  businesses,
researchers ,  and
engineers  constantly
face  decisions  that
require  maximizing
profits,  minimizing
costs,  or  allocating

scarce resources in the
most  efficient  way
p o s s i b l e .  T h e s e
challenges  often  fall
under  the  domain  of
linear  programming
(LP),  a  mathematical
technique  used  to  find
the best outcome in a
m o d e l  w h o s e
requ i rements  are
represented  by  linear
relationships.  At  the
h e a r t  o f  m a n y  L P
so lut ions  l ies  the
simplex  method,  an
a l g o r i t h m  t h a t
s y s t e m a t i c a l l y
searches for an optimal
solution. But while the
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simplex  method  is
powerful, performing it
m a n u a l l y  c a n  b e
tedious  and  error-
prone.  Fortunately,
modern  technology
allows  you  to  solve
linear  programming
u s i n g  s i m p l e x
method  online  with
just  a  few clicks.  This
article  explores  how
on l ine  too l s  have
transformed  the  way
w e  a p p r o a c h
optimization, the inner
w o r k i n g s  o f  t h e
simplex algorithm, and
pract ica l  s teps  to
leverage  these  digital
resources effectively.

Understa
nding
Linear

Program
ming and
the
Simplex
Method
Linear programming is
a branch of operations
research  that  deals
with problems where a
l i n e a r  o b j e c t i v e
f u n c t i o n  i s  t o  b e
m a x i m i z e d  o r
minimized subject to a
set of linear equality or
inequality  constraints.
Typ ica l  examples
include  product  mix
o p t i m i z a t i o n ,
transportation  routing,
workforce  scheduling,
a n d  p o r t f o l i o
management.  The
s i m p l e x  m e t h o d ,
developed  by  George
D a n t z i g  i n  1 9 4 7 ,
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remains  the  most
widely  used  algorithm
fo r  so l v ing  these
problems  because  of
its  efficiency  and
reliability.
The algorithm operates
by  examining  vertices
(corner  points)  of  the
feasible  region  defined
by  the  constraints.
Starting  from  a  basic
feasible  solution,  it
moves  iteratively  to
adjacent  vertices  that
improve  the  objective
value  until  no  further
i m p r o v e m e n t  i s
p o s s i b l e .  T h i s
systematic  process
ensures that either an
optimal  solution  is
found or the problem is
identified  as
u n b o u n d e d  o r
infeasible.  While  the
l o g i c  i s  e l e g a n t ,
performing simplex by
hand for problems with
m o r e  t h a n  a  f e w
v a r i a b l e s  a n d
constraints  quickly

becomes  impractical.
That is why the ability
t o  s o l v e  l i n e a r
programming  using
simplex  method
online  has  become
ind ispensable  for
students, analysts, and
professionals.

Why
Choose
Online
Simplex
Solvers?
The  internet  hosts  a
variety of free and paid
tools designed to solve
linear  programming
problems  quickly.
These  online  simplex
solvers  offer  several
a d v a n t a g e s  o v e r
manual  calculation  or
offline software:
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Speed and
efficiency:
Complex
problems with
dozens of
variables and
constraints can
be solved in
milliseconds,
freeing up time
for interpretation
and decision-
making.
Reduced
human error:
Manual
arithmetic,
especially during
pivot operations,
can introduce
mistakes. Online
calculators
eliminate such
errors, ensuring
accurate results.
Step-by-step
explanations:
Many
educational
platforms
provide detailed
breakdowns of

each iteration,
showing the
entering and
leaving variables,
updated simplex
tableaus, and
final
interpretation.
This is
particularly
valuable for
learners who
want to
understand the
process.
Accessibility:
No installation is
required; users
can access these
tools from any
device with an
internet
connection,
making them
ideal for remote
learning or quick
calculations in a
business setting.
Variety of
features:
Advanced solvers
support different
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variants of the
simplex method
(e.g., Big M
method, Two-
Phase method),
handle both
maximization
and
minimization,
and can output
solutions in
graphical or
tabular form.

Given these benefits, it
is  no  surprise  that
m o r e  p e o p l e  a r e
turning  to  web-based
applications  to  solve
linear  programming
u s i n g  s i m p l e x
method online rather
t h a n  r e l y i n g  o n
cumbersome  hand
calculations.

Key
Features

to Look
for in an
Online
Simplex
Solver
Not  all  online  simplex
calculators are created
equal.  When  selecting
a tool to solve linear
programming  using
simplex  method
online,  consider  the
following  features:

User-friendly
input: The
interface should
allow you to
easily enter
objective
coefficients,
constraint
coefficients, and
right-hand side
values, often in a
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matrix format.
Support for
different
constraint
types: Look for
solvers that
accept ≤, =, and
≥ constraints, as
well as non-
negativity
restrictions
automatically.
Step-by-step
iteration
display: A good
educational
solver shows
each simplex
tableau,
indicating pivot
elements and
explaining the
reasoning behind
each move.
Handling of
special cases:
The solver should
correctly identify
unboundedness,
infeasibility,
multiple optimal
solutions, and

degenerate
solutions.
Export and
visualization
options: Some
tools allow you to
download the
solution report or
view the feasible
region
graphically for
two-variable
problems.
Reliability and
accuracy: Check
reviews or test
with known
problems to
ensure the tool
produces correct
results.

By  choosing  a  solver
tha t  meets  these
criteria,  you  ensure  a
smooth  and  effective
experience  when  you
need  to  solve  linear
programming  using
simplex  method
online .
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Step-by-
Step
Guide:
Using an
Online
Simplex
Solver
Let’s  walk  through  a
typical  workflow.
Suppose  you  have  a
s t a n d a r d  l i n e a r
programming problem:
maximize  profit  given
resource  constraints.
Here is how you would
use  an  online  tool  to
find  the  optimal
solution:

Define your1.
problem
clearly. Write
down the

objective
function and
constraints. For
example,
maximize Z = 3x
+ 5y subject to x
+ 2y ≤ 8, 3x + y
≤ 9, and x, y ≥
0.
Go to a reliable2.
online simplex
calculator.
Websites like
Simplex Method
Calculator
(available at
numerous
educational
domains) or
Operations
Research
Calculators are
good starting
points.
Enter the3.
objective
coefficients. In
the first row,
input 3 and 5 for
x and y
respectively.
Choose whether
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to maximize or
minimize.
Enter the4.
constraint
matrix.
Typically, you
will fill in the
coefficients of
each constraint
row by row. For
the first
constraint, enter
1 and 2 plus the
inequality sign ≤
and right-hand
side 8. Repeat
for the second
constraint.
Set variable5.
bounds. Most
solvers assume
non-negativity by
default. If your
problem requires
unrestricted
variables, look
for an option to
specify that.
Click “Solve”6.
or “Calculate”.
The algorithm
will run, and

within seconds
you will see the
final solution: the
optimal values of
x and y, the
maximum Z, and
often a full
iteration history.
Analyze the7.
output. Check
the final simplex
tableau to see
which variables
are basic and
which are non-
basic. Many
solvers also
provide the
reduced costs
and shadow
prices (dual
values), which
are useful for
sensitivity
analysis.

This  straightforward
p rocess  makes  i t
possible for anyone to
s o l v e  l i n e a r
programming  using
simplex  method
o n l i n e  w i t h o u t
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n e e d i n g  d e e p
m a t h e m a t i c a l
expertise.  However,
understanding  the
underlying  method
enhances  your  ability
to  interpret  results
correctly.

Delving
Deeper:
How the
Simplex
Algorithm
Works
T o  t r u l y  m a s t e r
optimization, it helps to
know  what  happens
behind  the  scenes
when you click “Solve.”
The  simplex  method
proceeds  through
these  key  phases:

Standard form

conversion:
Inequalities are
converted to
equalities by
introducing
slack, surplus, or
artificial
variables. For
maximization,
the objective
function
coefficients are
often written
with a negative
sign in the
tableau.
Initial basic
feasible
solution: The
algorithm starts
at a vertex of the
feasible region,
usually where all
decision
variables are
zero and slack
variables take
positive values.
Optimality
test: The
simplex checks
the coefficients



10

10 Solve Linear Programming Using
Simplex Method Online

2023-07-11

in the objective
row (reduced
costs). If all are
non-negative (for
maximization),
the current
solution is
optimal.
Otherwise, an
improvement is
possible.
Pivot selection:
A column with a
negative reduced
cost becomes
the entering
variable. The
leaving variable
is determined by
the minimum
ratio test
(dividing right-
hand side values
by positive
coefficients in
the pivot
column).
Pivot
operation:
Using
elementary row
operations, the

tableau is
transformed so
that the pivot
element
becomes 1 and
all other entries
in the pivot
column become
0. This moves to
a new vertex.
Repeat: The
cycle continues
until optimality is
reached or
unboundedness
is detected.

O n l i n e  s o l v e r s
automate  all  these
steps,  but  seeing  the
tableaus  can reinforce
l e a r n i n g .  M a n y
students  use  these
tools  to  solve  linear
programming  using
simplex  method
online not just for the
answer,  but  to  check
their manual work and
d e e p e n
comprehension.
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Common
Pitfalls
and How
to Avoid
Them
Even  with  a  reliable
online solver, you must
be careful about input
e r r o r s  a n d
misinterpretation. Here
are some tips:

Double-check
inequality
signs: A ≤
constraint is
different from a
≥ constraint.
Using the wrong
one changes the
feasible region
entirely.
Watch out for
sign
conventions:

Some solvers
expect all
constraints to be
≤ for a standard
problem, while
others accept
any. If you have
≥ constraints,
the solver might
automatically
apply the Big M
or Two-Phase
method.
Understand
which variant is
being used.
Unbounded
and infeasible
cases: If the
solver reports
unboundedness,
your problem has
no finite
optimum. If it
reports
infeasibility, your
constraints
conflict. Double-
check your input
for any mistakes.
Reading the
final tableau:
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The optimal
solution may be
reported in terms
of slack
variables’ values.
Ensure you know
which variable
corresponds to
which column.
Check for
multiple
optimal
solutions: If
there is a zero
reduced cost in a
non-basic
variable at
optimality, there
are alternative
optima. Some
solvers highlight
this.

By  be ing  aware  of
these nuances, you can
trust  the  results  you
obtain when you solve
linear  programming
u s i n g  s i m p l e x
method  online .

Education
al Value
and Real-
World
Applicatio
ns
Online simplex solvers
a re  i nva luab le  i n
academia.  Students  in
operations  research,
industrial  engineering,
business analytics, and
economics  frequently
use  these  too ls  to
ver i fy  homework ,
prepare for exams, and
e x p e r i m e n t  w i t h
complex  problems.
I n s t r u c t o r s  a l s o
recommend  them  to
help  v isual ize  the
a l g o r i t h m ’ s
progression. The ability
t o  s o l v e  l i n e a r
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programming  using
simplex  method
o n l i n e  t u r n s  a
theoretical  concept
into  a  practical  skill.
Beyond the classroom,
real-world  applications
are  vast.  Logistics
companies  optimize
d e l i v e r y  r o u t e s ,
m a n u f a c t u r e r s
d e t e r m i n e  t h e
cheapest  mix  of  raw
materials,  air l ines
schedule  crews  and
aircraft,  and  financial
a n a l y s t s  b u i l d
portfolios that balance
risk and return. In each
case,  the  s implex
method—executed  via
a n  o n l i n e
solver—provides  a
reliable,  quick solution
that  leaders  can  act
upon.  The  same  tool
that  helps  a  student
master  homework  can
help  a  supply  chain
manager save millions.

Conclusio
n
Linear programming is
a  c o r n e r s t o n e  o f
decision  science,  and
the  simplex  method
r e m a i n s  i t s  m o s t
important  algorithm.
T o d a y ,  t h a n k s  t o
intuitive online solvers,
anyone  can  solve
linear  programming
u s i n g  s i m p l e x
m e t h o d  o n l i n e
without  needing  to
pe r fo rm  comp lex
manual  arithmetic.
These  tools  combine
speed,  accuracy,  and
e d u c a t i o n a l
transparency,  making
optimization accessible
t o  s t u d e n t s  a n d
professionals  alike.  By
understanding  the
basics  of  the  simplex
method,  choosing  a
reliable  solver,  and
interpreting  results
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careful ly ,  you  can
harness  the  power  of
linear programming to
make  data-dr iven
d e c i s i o n s  w i t h
confidence.  Whether
you are tackling a class

a s s i g n m e n t  o r
optimizing  a  global
supply chain, the right
onl ine  tool  turns  a
challenging  problem
into  a  manageable
task.


