


Simplex method

• computing BFS
° computing feasible desertion

is
reduced cost .



Assumptions
Develop simplex method for a EP in standard form

:

Ex subject to Ax=b , AEiRm×n
min I n
x 220Tm-

we will assume :

° A has fuel roo rank ( no redundant road

° LP is feasible. ( need to
chafe if unbounded)

.

all basic feasible solutions are non degenerate•

-

→¥p.int, rutex. x - IID
variable index set :← indices ofcolumns ofA .

B = { Be, . . .

. Bm} ← basic variable A=[B NJ

N={Ma , . . ., hmm} ← non- basic variable .



Constructing basic feasible solution

Basic feasible solution partitions the columns of A :

AP = EB NJ EIR,m×n when B is non-singles
-

→cpnmxm
A E- b

Xo -- B-
'

b
.
×N=°

[ B NJ -174×3,1=6
-

Procedure for constructing BFS :

I . Choose m linearly independent columns of,A -

2. XN =O ( sci -o fo si# B) A- LB NI

3 . X,z=
B'b ERM

4 .
cheek if XD so -



Feasible direction .

A direction deck
"
is a feasible direction

at aEP

if octad EP for some as
0

got Ax=b
Lt f x7O

9

µF



Constructing a feasible direction

given xEP with Ax=b,
x 20

require for aso that

b = A cxtad) =
b +aAd

Thus
,
we require

Ad=0 ← d is in
the nullspace ofA-

Suppose so is BFS so that
A = [B N]

A-D= EB NJ [ad:3) = 13dB + Nda

⇒ 13dB = - Nda →
dµ= era

construct search deration by moving a single variable

p
EIR
"-m

NKEN :

Bd,z=
- Nek = -Ann N
( selector column forum non-basic



-

d -[dais] Example Azoxj+adj=0 .

minimize Cadet CzXztCzXz-Cuke D= - XI
subject to j

XI t Iz t kg + Xy =
2

Xj> o dj
'FO B →

+ '⇒ +4¥ nif¥1÷g
XµtddµZ0
Construct basic feasible Sol?

B-EEG ⇒ B -- [I ⇒ ⇒ [I 'oJxB=[⇒ ⇒ HELD

¥3,4 xn=o
⇒ x - [¥)

increase a non -basic Variable , say xz . Thetis, d,v=[f]
13dB - -Ndu ⇒ [If]de= -F's] ⇒ dB = ['%) .

d- ( K , -312,1, o) ⇒ Ad-0 , Acacia#octads ?O



Change in objective
objective value at I = octad

,
where dis feasible

d.setson.

how does EE = Eckerd) charge ?

Let § = Of = else .

= 0 CE) = E'Cxtad
)

= Ext a [e5' en'T [dats)
= lot a (45dB t cntdw )

.

= Of ta (Cgi 45dL; Bd,z= -Ndr-
reduced cost . = -on

,

if da = eye
,
Kth non - basic variable increases .



Reduced cost ?I→°
reduce cost for any variable j = I, . . .,

n .

Zj
: = Cj * Cgt B-1a,

if Zjzo for
all j

reduced cost for basic variable , j E
B -

Zj := Cj
- Cpf B-

'

aj
= cj - 5355

'

Bej

= 0

thus only non - basic variables need to be considered
.

note if 2-20 , then all feasible. d. sections
increase

objective rake.

-hm consider a basic feasible solution x
with reduced

cost vector z.

2-jso
• If Z 20 then x is optimal .
• If x is optimal and non- degenerate , then 2-so .
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