
Simplex method
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Reduced cost ocxt-gcxj-a.z.IT
reduced cost for any variable Xj , j = I, . . ., n :

Zj := c.j t CB 'd,z = Cj - CBT B-1a;
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thus only non- basic variables need to be
considered.

note : if 2- 20 , then ace feasible directions increaseobjective
.

Tm consider a basic feasible solution x
with reducedcostz.

• if Z so then x is optimal
• if x is optimal and non-degenerate then Z 20 .



Choosing a stepsize
change in objective value from moving pth non - basic
variable - npEN (B -_{Be, . . . Pm] , N- free
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Basis change
case I : no

"blocking
" variable . Therefore d isa dire -

=

ction of unbounded descent

cased the first basic variable to
"hit
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"blocking
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variably : B→
• enter basic variable qpEN

becomes basic

(Inp-3 t) ( before xqp=o)
• blocking variable Bg EB becomes non-basic .
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A new basis Pg← np

the new set of columns define a basic feasible solution .

The new basis matrix :
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Simplex without B-
1

search direction : maintain Ax -b and Acxead)-b .

forall 220 .

A D= EB NJ [ddt] ⇒ Bdis- Ndn =
-

amp
'

effort on objective : czj-cj-CBB-taj.US
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choose p so that Zqpso Leg
: most negative) . non-

basic np enters basic .

optimal- ty : no improving direction exist if for
each

=

j =L, . . , n
Xj . Zig ⇒

Xj so ,⇒so I
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and 3. so

Xj 20
and zj=o .

ratio test: basic variable Bg exists basic
=
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81dg so
-7g
dpq



Example
*ET ! ! ! :D . b - III. of:?)

iteration o : B = {3,453
,

A- { 1,23
Which of the following is the new basic set Cord non - basic set)?

I- B - { 2,4, 5}, N=f1 , 33 -

z. B = {3,2, -5} , N - { 1,4}

3- D= { 1, 4,53, Nif -2,3}
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Example
*ET ! ! ! :D . b - III. of:?)

iteration o : B - {3,453
,

A- { 1,23



Example contd
iteration 2 :

• current basis : B = { 2.4,5}
,

N= { 1,3}

• B - [÷ : :p . is f: : ;]
• sole BxB -- b → XB = (

2
, 3,3)
[XN = o]

• simplex multiplier : BJ = cg → y =L
-30,0)

• reduced cost : Zµ= Car - NJ → zw= C- 5,2) ,[ZB= OT

• choose of = 1 to enter baes .

• search diretion : Bdp = - a, → dB - ( 2, -3,1)

. ratio test : g
= arg min

of ldysgao

-

Ijf → 8=2 , Bq=4
exits

• B = { 2,1, -53
,
N- {4,3)



iteration 3 :

• current basis B - { 2, 1,5 } , N
= {4,3}

• a- [÷ ? :D .
B
'
-
- cuss I

,
;]

• solve : Big = b → Xp = CG, 1,2)
o simplex multiplier : Bty = CB → y

= (413 , -513,0)
e reduced cost : Zev = Car - N Ty → Zar = C 513 , -413)
• choose 22=3 to enter basis

• search direction : 13dB = - az → dB = ( 4322133 - 213)
• ratio test : q = - 3

, Bg = 5 exits basic
• B3={2,533

,
N= {4,5} .



iteration 4 :

• current basis : D= { 2, 1,32g , Tf { 4,5}

• B -[I
'

?
'

g] . B-
'
= [8.

"

Ea
''

II
• sobre BxB -b → xp = C4, I, 2)

° simplex multiplier : BJ = CB → y
= CO,

-1
,
-2)

• reduced cost : za =qv - Nty → ZN
= CBD

• -2N Zo → basis is optimal




