
LINEAR PROGRAMMING EXAMPLE :
-
-

BAKERY :
= INGREDIENTS NEEDED TIMAIIE

Flour Sugar Eggs
Donuts 2- U 2N 7h

t

5.
y 9y | 12JCake

6

INGREDIENTS
§ -200 £300 £500

AVAILABEKE
.

.

PROFIT PER DONUTS = 5 PER CAKE = 25

How many cakes / donuts to make

to mauinige profit ?



Decision Variables : N → # of donuts

y → # of cakes
linear
constraints u

, y 70

200 units d-
⇒ In +5 y f

200Flour

sugar ⇒ 2nt9y E 300

7N t Ry f 500

Mauimise 5h + 2575L
,NEAR
OBJECTIVE .



LINEAL PROCLAIMING EXAMPLE 2

POWER STATIONS

*-2 powetstatiom that deliver power
to 3 cities

* DEMAND :
city Demand staqgg.gs?Jkig

,

d 40
2 60
3 80

TY ]I

* Each unit of power from 2222

Station : to City j incurs
stationz•\•

,

"

loss = weight of edge ij
• 33

Minimise toes while meeting the demand .



Variable pig. = power sent from station ?

to city j .
Pi
,
-70

Constraints :

City 1 Demand 90 : Pa ,
+ pz , 340

City 2
" 60 : Piz tpzz 260

City
' ' 80 : Prs + Rs 780

Minimise :
'

4pm +5172+173+313,1-217<2+7133



1. =3

E.ñ••④
Man at-2y.ir

Aso-bjed-t-zgz-E.to#---
B City is -5) cost

- •• (1/4)

C @ -3nF d)
- D 4970

E

-

⑨
13,27
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FEASIBLE 1

conto REGION
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TERMOay
Polytope = Feasible region of a linear program .

Her ten /Corner E- A point x in the feasible
region that lies at intersection

- of
"

n
"

hyperplanes faokoa .

n faces)
.

specified by constraints .

Example : ' 1 In 2- dimensions
,
a rerten is

intersection of 2 lines

2) In 3- dimensions , a vertex ie intersection of
3 faces .

s



FEASIBLE REGION : Set of points satisfying

all constraints -

FAC#: Feasible region of a linear program
is always CONVEX
=

FACIE H linear program, there
is a optimal

solution
,
which is a

"

V n'Ycornerr



CONNEX SET

-
-

A set of points 5 c- Rd is coven

if Hu
, y Es

⇒ line segment joining my ES

NO7¥EXCONVEX CONVEX

•
In



-

Mmu+①subj.to . WE 3
- OPTIMAL SOLUTION : A→ ( atys 5) •

t•*,a☒ B→( - batted ) •

-

a >0

470

- iii. É '

.

51MPLEXA-l.cn :
- ••↳" 77 * Start at some vertex

•

r

22 Eu :(0,0)
(0/1)-08 m) *t- Keep moving to neighboring

•••• 04¥ , • vertex to increase objective

(0,01-113,0) → ( 3,2) → (1)4)



REMARK : a) Simpler can take exponential time in

general , but is very efficient
and

widely used in practice

2) Linear programs
can be solved in polynomial

time !

by using a)
'

Ellipsoid Algorithm
'

b)
"

Interior point methods
"



Linear Piogran n variables

Variables : NITIN C- lR^

Constraints : appt , tank 1- • . tainan Cb ,

IN 'M:{aij ,bj$ azpl , tazza, + Aznar E be

mco-m-tra.it/:amilitamih..tamnunfbmManimisecihtGUit
. . Coin

=
.



LISTING ALL
"

VERTICES
"

OF A FEASIBLE REGION OF LP
-

- - - -

Given an LP { Iaijsej E bj : j --1 .
. . m }

For each subset of n constraints :

→ Solve for point of intersection x*

( solving linear system /Gauri anelimination)

→ If N* is feasible ( satisfies
all

remaining
Contra .it )

then x* is a vertex
.



THEREFORE

# of vertices of
an LP with{
n variables & m constraint

} can be as

large as

( Mn) = euponentid
in N o

SIMPLEX Ada :

* Start at vertex v

* Find a neighboring verteu of higher objective value
and move there

,
REPEAT

.



Number of neighboring vertices

Euample : Suppose an LP has 6 constraints with

{ A , B, C , D,E , F }
and 3 variables

consider a verteu := intersection of A,B,C

its neighbors are intersections ofABD ADC DA

{ A'BÉ
' '

, , AEC E
,
A
,
C

e. a:c)A,B,F AÉc
i.e. Remove one constraint from {A,B,C } add one from

XD,E
,
F) .



In general ,

for a verteu v of an LP with n variables

and m constraints

# neighbors £ (M- n) • n

T T
#of choices # ofchoices

of constraints of constraintsto add to remove


