
Simplex method

• Example
• General bound

• 2-phase simplex



min Ex Example
s-t Ax=b

xso
A -fi! ! ! ! !] , b - III. c-Go:]

iteration o : B = {3,453
,

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

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

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

3- D= { I, 4,53, Nif -2,3}
7



ExampleAd"

a . ! ! ! ;] , b - III. "I
iteration o : B = {3,453

,

A- { 1,23 . new iteration :

13={2/45} , N=fi,3}""

÷÷÷÷
..;÷::3. ⇒

• simplex multiplier
: B.Ty = CB → y

= O

• reduced cost : zu = car
- NJ → zn=9v=

(-4-2)

• choose Nz to
enter basic set .

• search deration : BIB = - a
,
→ dB = G's -305

• ratio test : g
-

afgzjgn.co -6482g → 8=1,Bq
↳exit



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 : B={ 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

° ZN 20 → basis is optimal .
BY - CB .

-

Z-j.sc; - CBT B-
'
a
;

0/65=0+445distended

= Ota Zntdiv
-



General upper and lower bound

standard form ×µ=o general bound
min Ex ←

l E x EU
2C

sit . Ax=b
,
SCIO

reduction to standard form

{
x- see =L , see 20 ⇒ e ⇐ x

x -152 = U , sjso ⇒ XIU

AE CRMXN
standard

.tn?qzPnbeb7esesjatto-fz#IIsD4%ee)
IT a- ⇐ pimm'm) ,

o



General bounds and nonbasic variable

Xz Xz

P
"
3

• nonbasic variable are always at their bounds
• basic variables are uniquely determined by non- basic variables .

b= Ax = [B N] [7/3]=13393-1 NXN
thus
,

Bx,z= b
- NXN

,
GN)
;
= Lj or LXN) = Uj

j I Mis - --i Nn-m



Simplex with general bounds
effect on objective : need to choose a

"

good
" do .

Sobre

Bty ⇐ CB and z :=c- Atg kN -O

OT = lot aznTdµ
X 20

pricing : only one non- basic variable np
moves , implying

da -- Eep ,
Bd,z±
I aap L - Ndtv)

so choose p so that ,

lap = Xnp
and Zap co

⇒ set dnp =L

Unp = amp and amp so
⇒ set deep =-t

optimality : no improving direction exists if for j -f
-→ n

l ; =xj and Zi
, Zo

Xj = Uj end t
,
E O

d's EX's EU's and tf O



Finding on initial Basic Feasible solution
not always obvious how to choose a linearly independent
set of columns of B so that xZo

EB NJ -14%3 - b ,
Bx
,
= b-N¥=b

need Xczzo for
to

be BFS .

phase 1 : (auxiliary LP ) [AIT)=b original :min e's

Xss T ruin
IT
⑦

subject to
Axis -b x

[g)so
.

subject to

Ax=b
XIO

ohne s is on
"

artificial
"

variable .

If sa-o then

* is BFS of①



I

Two Phase simplex
1¥

:

• ensure
b 20

• I = [A IT ,
I -_Chs),

520
, B={nil, . .- anim}

eggs

[A ⇒ [IN,jf=b ⇒ XB - b

Apply simplex to aux. lay program
.

• If solution Cxte,I) has staff
,
original LPisnt
feasible .

. If s*=O ,
then original LP is feasible .

• optimal basis will have to auxilerg variables because

non- degenemy assumption .

¥2: I. use optimal basis from Phase 1 for BFS

2. simplex method for LP.




