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Binds pivoting rude .

Regan :

degenerate pivoting step -

,

I

"
- BFS does not -

change
- cost does not change
-

only the basis changes .

Ing : This degenerate pivoting could lead to a cycle of

tableaus .

Why does degeneracy appear ?

→

Multiple bases give a single bfs

Bland's rule :
- -

Variables : { Mi , Na , - - . . Nn }

Pivoting step: which variable enters ? ¥É

cinema . .in

"""

"÷÷⇒÷÷.t¥É-When there is choice
, pick the variable with



tame :

Maximize Ni - 222 + M3

subject to Ni + 2h2 + Nz £12

221 -1 Nz - Nz I 6

- Ni + 392

'

I 9

91 , Nz 70

K¢ = 12 - Ni -Zmz -93

Rs = 6 - 221 - Nz 1- M3

?gb==9+N-3#
Ng - 2h2 1- M3

↳
Bland 's rule says choose ni .

xp ! Nst
C

- -
- -



Theorem :

-

The simplex method with Bland 's rule terminates
.

Proof :
-

suppose there is a cycle .
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some observations :
-

1. { V
, ,
v2

, .
.
. . .

Un } = { Ui , Uz
.
. . .

. Un }

Due to the cycle , any variable that leaves the basis should renter .

F = { v , ,
V2

,
- - . Un } = { Ui , Uz , . . . .

Un }



2 . the BFS in the entire cycle is the same
.

rent >
1- CBD

um.
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cost remains the same in each pivoting step .

→ This will imply that :

I 1

,
This

constant is

0

Therefore
,

the bfs does not change .



Take some arbitrary tableau in the cycle .

* {

|⇐ {
*

%

If V1 , V2 are fixed at o
,
this tableau gives a proof that

the cost is bounded .

For the LP with added constraints v , =V<=o,
' and all variables

1h N
'

made too .

Zo is the optimum .

&F {
⇐ {¥¥É⇒\¥1
Suppose the change the LP :

" like , v3 , v4 £0

The above tableau is proof that the op is unbounded .



We will now choose two tableau in the cycle
for which the LPs from the previous slide

will be the same .

→ This will be a contradiction because one tableau

says that the LP is bounded and the other

proves that LP is unbounded .
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→ F = { u
, ,

V2
, .

. .
Un }

Let it be the variable with the highest
index in F

.

B
'

!
,



B'?⃝•µi
1- (B) :

1¥.→*#:
T.hu

from
consider a tableau

,

where v enters the basis .

Let B : basic variables and Ni non - basic van .

LP :
-

maximize in

An =

by= 0 it y
c- NIF

v so

if -30 Hy c- F){ v3



New Lp :

maximize in
1- (B) :

1- An =

by= 0 it y
c- NIFt•r¥: "

v so

if -30 Hy c- F){ v3

- 1 . TIB) is a tableau for this new LP as well -

→ it is a basis due to An __ b

→ the new inequalities are also satisfied

by putting all variables in n to 0
.

→ so its a feasible basis for new CP -

2- The cost depends negatively for variables

y c- FI { v3

→

Increasing y will decrease cost .

U can be increased only upto 0 .

This implies that zo is optimum for the new LP .
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B
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In the column corresponding to U
,

the coefficients

•
of variables in 131nF will be 70 except

NLp : coeff . Of 0 which will be < 0

maximize in

An =

by= 0 it y
c- NIF

v so

if -30 Hy c- F){ v3



7113' ) proves that the new Lp is unbounded .

B
'

f- it
↳
u

- Notice that B
'

IF = B)F

N
'
IF = NIF

- Let u be the variable that enters the basis from

B
'
.

Keeping all variables in N' \{ us to be 0

and
increasing u arbitrarily gives feasible

solutions for the new LP , with increasing
cost .

Np :
- no constraint on B)F

maximize in
- constraints YZO y c- 1--1903

An = b

hold when increasing U
.

y = 0 it y
c- NIF

-

y=0 Fy c- NIF holds
v50

y -30 Hy c- F) { 03
-

v10 holds .



From the
cycle , we have two tableau B and D

'

s
- t - TIB) proves new LP has an optimum

711317 proves new LP is unbounded .

- contradiction

- Hence there can be no cycles .

- Simplex terminates .


