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MASTERING
LINEAR
PROGRAMMING
WORD PROBLEMS:
A STEP-BY-STEP
GUIDE TO
OPTIMIZATION

Linear programming is
a  p o w e r f u l
m a t h e m a t i c a l
technique  used  to
a c h i e v e  t h e  b e s t
outcome  in  a  given
mode l ,  where  the
requ i rements  are
represented  by  linear
relationships. While the
u n d e r l y i n g
mathematics can seem
a b s t r a c t ,  l i n e a r

programming  word
problems  bring  these
concepts  to  l i fe  by
framing  them  in  real-
w o r l d  s c e n a r i o s .
Whether  you  are  a
student  encountering
optimization  for  the
first  time  or  a
professional looking to
refresh  your  skil ls,
understanding  how  to
translate  a  paragraph
of  constraints  into  a
solvable  system is  an
essential  skill.  This
guide  will  walk  you
through the process of
dissecting,  setting  up,
and  solv ing  l inear
programming  word
problems, ensuring you
can  approach  any
optimization  challenge
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with confidence.
At  i t s  core ,  l inear
programming  is  about
resource  allocation.
Y o u  h a v e  l i m i t e d
r e s o u r c e s — t i m e ,
money,  materials,  or
labor—and you need to
maximize  profit,
min imize  cos t ,  o r
achieve  some  other
quantifiable  goal.  The
"linear"  part  means
that all relationships in
the  problem  can  be
expressed  as  straight
l i n e s .  T h e
"programming"  part
s i m p l y  r e f e r s  t o
planning or scheduling.
Together,  they form a
method for making the
best  possible  decision
w i t h i n  a  s e t  o f
boundaries.  The  most
challenging  part  for
many  learners  is  not
the  algebra  itself,  but
the  t rans lat ion  of
words  into  equations
and inequalities.  Once
y o u  m a s t e r  t h a t

translation,  the  rest
follows  a  predictable
and  logical  path.

Why
Linear
Program
ming
Word
Problems
Matter in
the Real
World
Linear  programming
word problems are not
j u s t  a c a d e m i c
exercises. They are the
foundation of decision-
making  in  logistics,
m a n u f a c t u r i n g ,
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finance,  and  even
healthcare.  A  shipping
company  uses  linear
p r o g r a m m i n g  t o
determine  the  most
cost-effective  routes
for  its  fleet.  A  factory
manager  uses  it  to
decide how many units
of  each  product  to
produce  given  limited
machine hours and raw
m a t e r i a l s .  A n
investment  analyst
might use it to allocate
funds  across  different
assets  to  maximize
return while minimizing
risk.  Understanding
how  to  solve  these
problems  gives  you  a
framework for thinking
about  trade-offs  and
efficiency  in  any  field
where  resources  are
scarce.
Moreover,  the  process
o f  s o l v i n g  l i n e a r
programming  word
problems builds critical
thinking  skills.  You
learn  to  identify  the

objective—what  you
a r e  t r y i n g  t o
ach ieve—and  the
c o n s t r a i n t s — w h a t
limits you. You learn to
distinguish  between
relevant and irrelevant
information.  You  also
develop  the  ability  to
visualize  a  problem
geometrically, which is
a  power fu l  way  to
understand  complex
systems.  Even  if  you
never  write  another
linear  program  after
your  course ends,  the
analytical  habits  you
form will serve you well
in  countless  other
contexts.

The
Fundame
ntal
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Compone
nts of a
Linear
Program
ming

Problem
Before  diving  into  a
specific  example,  it  is
i m p o r t a n t  t o
understand  the  three
essential  components
tha t  eve ry  l i nea r
programming  word
problem  must  contain:

The Decision
Variables:
These are the
unknowns you
are trying to
determine. They
are often
denoted as x and
y, though real-

world problems
may use more
variables. For
example, x could
represent the
number of chairs
produced and y
could represent
the number of
tables produced.
The Objective
Function: This is
a linear equation
that expresses
what you want to
maximize or
minimize. It is
always written as
something like P
= 10x + 15y,
where the
coefficients
represent the
profit or cost per
unit of each
variable.
The
Constraints:
These are the
limitations or
restrictions on
the decision
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variables. They
are expressed as
linear
inequalities, such
as x + y ≤ 100,
meaning the
total number of
items produced
cannot exceed
100. Constraints
also include non-
negativity
restrictions, since
you cannot
produce a
negative number
of items.

O n c e  y o u  h a v e
identified  these  three
components, you have
successfully set up the
linear  programming
model. The next step is
to  so lve  i t ,  e i ther
graphically  (for  two
variables)  or  using
m o r e  a d v a n c e d
m e t h o d s  l i k e  t h e
simplex  algorithm (for
larger problems).

Step-by-
Step
Approach
to Solving
Linear
Program
ming
Word
Problems
T o  i l l u s t r a t e  t h e
process,  we  will  work
th rough  a  c lass i c
e x a m p l e  o f  a
m a n u f a c t u r i n g
problem.  The  steps
outlined  here  can  be
applied to virtually any
linear  programming
word  problem  you



6

6 Linear Programming Word
Problems

2025-04-27

encounter.

STEP 1: READ THE
PROBLEM
CAREFULLY AND
IDENTIFY THE GOAL

The first step is to read
the  entire  problem
slowly,  perhaps  twice.
Do not worry about the
numbers  yet.  Instead,
ask  yourself:  What  is
the problem asking me
to  find?  Is  it
maximizing  profit,
minimizing  cost,  or
m a x i m i z i n g
production?  Underline
o r  h i g h l i g h t  k e y
phrases like "as much
profit  as  possible,"
"least expensive way,"
or  "maximum output."
This  phrase  is  your
objective,  and  it  will
guide the rest of your
work.

STEP 2: DEFINE
YOUR VARIABLES

Once  you  know  your

goal, decide what your
v a r i a b l e s  w i l l
represent.  Be  precise.
For example, instead of
s a y i n g  " l e t  x  b e
chairs,"  say  "let  x  be
t h e  n u m b e r  o f
s t a n d a r d  c h a i r s
produced  per  day."
Write  this  definition
down.  This  c lar i ty
prevents  confusion
later,  especially  when
you revisit the problem
after  a  break.  If  the
problem  involves  two
main products, you will
t yp i ca l l y  use  two
variables.  For  more
complex problems, you
may  need  more,  but
the reasoning remains
the same.

STEP 3: WRITE THE
OBJECTIVE
FUNCTION

Using  your  variables,
write an equation that
represents  what  you
are trying to maximize
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or  minimize.  I f  the
problem  says  "the
company  makes  a
profit  of  $20  per  chair
and  $30  per  table,"
a n d  y o u  w a n t  t o
maximize  profit,  your
objective  function
would  be  P  =  20x  +
30y.  Always  include
the  variable  you  are
optimizing (P for profit,
C for cost, etc.) on the
l e f t  s i d e  o f  t h e
equation.

STEP 4: IDENTIFY
AND WRITE THE
CONSTRAINTS

This is often the most
involved step. Look for
phrases  that  indicate
l imits,  such  as  "no
more than," "at least,"
"cannot  exceed , "
" l i m i t e d  t o , "  o r
" r e q u i r e s . "  E a c h
constraint  usual ly
comes  from  a  limited
resource,  like  labor
hours,  materials,  or

budget. For example, if
each  chair  requires  2
hours of labor and each
table requires 3 hours,
and  there  are  100
labor  hours  available
per day, the constraint
would  be  2x  +  3y  ≤
100. Do not forget the
n o n - n e g a t i v i t y
constraints: x ≥ 0 and
y ≥ 0.

STEP 5: GRAPH THE
CONSTRAINTS (IF
APPLICABLE)
For problems with two
variables,  graphing  is
the most intuitive way
to  find  the  solution.
Plot each inequality on
a coordinate plane. The
r e g i o n  w h e r e  a l l
constraints  overlap  is
called  the  feasible
reg ion .  Any  po in t
within this region is  a
possible  solution,  but
only one point will give
y o u  t h e  o p t i m a l
objective  value.
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STEP 6: FIND THE
CORNER POINTS

The  fundamenta l
theorem  of  l inear
programming  states
t h a t  t h e  o p t i m a l
solution occurs at one
of  the  corner  points
( v e r t i c e s )  o f  t h e
feasible  region.  These
are  the  points  where
two or more constraint
lines intersect. You can
find  them  by  solving
t h e  s y s t e m  o f
equations for each pair
of intersecting lines.

STEP 7: EVALUATE
THE OBJECTIVE
FUNCTION AT EACH
CORNER POINT

Plug the coordinates of
each corner point into
your objective function.
The  point  that  gives
you the  highest  value
(for  maximization)  or
the  lowest  value  (for
minimization)  is  your

optimal  solution.  Be
sure  to  check  integer
const ra in ts  i f  the
problem requires whole
numbers, though linear
programming  assumes
continuous  variables
u n l e s s  s t a t e d
otherwise.

STEP 8: STATE
YOUR ANSWER IN A
FULL SENTENCE

Finally,  return  to  the
context of the problem.
Do not simply write "x
= 20,  y  = 15."  Write
"The  company  should
produce 20 chairs and
15  tables  per  day  to
achieve  a  maximum
profit  of  $850."  This
completes the problem
and demonstrates that
you  understand  what
the numbers mean.

Common
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Challenge
s in
Linear
Program
ming
Word
Problems
and How
to
Overcom

e Them
Even  w i th  a  c l ea r
p r o c e s s ,  l i n e a r
programming  word
problems can be tricky.
One  common  difficulty
is  deciding  whether  a

constraint should be ≤
or  ≥.  A  good  rule  of
thumb is  that phrases
l ike  "at  most,"  "no
m o r e  t h a n , "  a n d
" c a n n o t  e x c e e d "
indicate  ≤,  while  "at
least,"  "no  less  than,"
a n d  " m i n i m u m "
indicate  ≥.  Another
challenge  is  dealing
with  constraints  that
are  not  obv ious ly
linear,  such  as  "the
number of chairs must
be  at  least  twice  the
number of tables." This
translates  to  x  ≥  2y,
which is linear.
Another frequent issue
is  handling  multiple
resources. If a problem
mentions  labor  hours
and  material  units,
each  resource  gives
you  one  constraint.  It
helps to create a table
t o  o r g a n i z e  t h e
resource  usage  per
product. This visual aid
reduces  errors  and
makes it easier to write
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the  inequalities.  Also,
watch  out  for  hidden
constraints,  such as  a
limited  demand  for  a
product. If the problem
says  "the  market  can
absorb  at  most  50
cha i r s , "  t ha t  i s  a
constraint:  x  ≤  50.

Advanced
Considera
tions:
Integer
Program
ming and
Multiple
Variables
While  the  graphical
method works well for
two  variables,  many
rea l -wor ld  l i near

programming problems
involve  three,  four,  or
even  hundreds  o f
variables.  In  these
cases ,  we  use  the
simplex  method  or
specialized  software.
However,  the  logic  of
setting up the problem
remains  identical.  You
still  define  variables,
write  the  objective
funct ion ,  and  l i s t
constraints.  The  only
difference  is  that
s o l v i n g  r e q u i r e s
computational tools.
Another  var iant  is
i n t e g e r  l i n e a r
programming,  where
the variables  must  be
whole numbers. This is
common when you are
count ing  d iscrete
items,  l ike  people,
machines, or products.
In  such  cases,  the
optimal  solution  from
the  standard  method
m i g h t  n o t  b e  a n
integer, so you need to
a p p l y  a d d i t i o n a l
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techniques  to  find  the
best  integer  solution.
Most  introductory
c o u r s e s  f o c u s  o n
continuous  variables,
but it is worth knowing
that integer constraints
exist  and  require  a
different  approach.

Practical
Example:
A
Complete
Walkthro
ugh
L e t  u s  n o w  p u t
everything  together
w i t h  a  c o m p l e t e
example.  Suppose  a
bakery  produces  two
t y p e s  o f  c a k e s :
chocolate  and  vanilla.
A  choco la te  cake

requires 3 cups of flour
and 2 cups of sugar. A
vanilla cake requires 2
cups  of  flour  and  4
cups  of  sugar.  The
bakery has 120 cups of
flour  and  160  cups  of
sugar  available  each
day.  The  profit  is  $5
per chocolate cake and
$6  per  vanilla  cake.
How  many  of  each
cake should the bakery
produce  to  maximize
profit?
S t e p  1 :  G o a l :
Maximize  profit.
S t e p  2 :  L e t  x  =
number  of  chocolate
cakes, y = number of
vanilla cakes.
Step  3:  Object ive
function: P = 5x + 6y.
Step  4:  Constraints:
Flour: 3x + 2y ≤ 120;
Sugar: 2x + 4y ≤ 160;
x ≥ 0; y ≥ 0.
Step  5:  Graph  the
c o n s t r a i n t s .  T h e
feasible  region  is  a
polygon  with  vertices
at (0,0), (40,0), (0,40),
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and the intersection of
the two lines.
Step 6:  Solve for the
intersection: 3x + 2y =
120  and  2x  +  4y  =
160.  Multiply  the  first
equation by 2: 6x + 4y
=  240.  Subtract  the
second: (6x + 4y) - (2x
+ 4y) = 240 - 160, so
4x = 80, x = 20. Then
substitute: 3(20) + 2y
= 120, so 60 + 2y =
120, 2y = 60, y = 30.
The intersection is (20,
30).
Step 7: Evaluate P at
each  corner:  (0,0)
gives  $0;  (40,0)  gives
$200;  (0,40)  gives
$240;  (20,30)  gives
5(20) + 6(30) = 100 +
180 = $280.
Step  8:  The  bakery
should  produce  20
chocolate cakes and 30
vani l la  cakes  for  a
maximum  daily  profit
of  $280.

Tips for
Success
with
Linear
Program
ming
Word
Problems
Finally, here are some
practical tips to keep in
mind  as  you  work
t h r o u g h  l i n e a r
programming  word
problems. First, always
check your work.  It  is
easy  to  misread  a
number or misinterpret
a  constraint.  Second,
practice with a variety
of problems. The more
you do, the better you
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become at recognizing
patterns  and  common
phrasing. Third, do not
rush the setup phase.
A well-defined model is
ha l f  the  so lu t ion .
Fourth, when graphing,
be precise. A misdrawn
line  can  lead  to  the
wrong  feasible  region
and the wrong answer.
Use  graph  paper  or
digital tools if possible.
Also,  remember  that
linear  programming
word  problems  often
have a unique optimal
solution,  but  they can
also  have  mult iple
optimal solutions (if the
objective  function  is
parallel to a constraint
b o u n d a r y )  o r  n o
s o l u t i o n  ( i f  t h e
c o n s t r a i n t s  a r e
c o n t r a d i c t o r y ) .
Recognizing  these
special cases is part of
mastering the topic. If
you  find  that  every
po int  a long  a  l ine
segment  gives  the

same  optimal  value,
t h e  p r o b l e m  h a s
mu l t i p l e  op t ima l
solutions, and you can
choose  any  one  of
them.

Conclusio
n
Linear  programming
word  problems  are  a
g a t e w a y  t o
understanding  how
mathematics  drives
real-world  decisions.
By  b reak ing  each
problem  into  its  core
components—variables
,  objective  function,
and  constraints—you
can transform a dense
paragraph into a clear,
solvable  model.  The
p rocess  requ i res
careful reading, logical
t h i n k i n g ,  a n d
systematic  execution,
but  the  reward  is  a
power fu l  t oo l  f o r
optimization  that  is
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used across industries.
W h e t h e r  y o u  a r e
maximizing  profit,
minimizing  waste,  or

a l locat ing  scarce
resources,  the  skills
y o u  d e v e l o p  b y
working


