
Please fill in feedback questionnaire on

QMplus !
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What is the next step ?
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Q : We found optimal solution for with objective value O.
(in Phase 1) .

what would it mean for it instead

(i) had optimal solution whose objective was not zero

(ii) ③ was infeasible

(iii) ⑬ was unbounded

④
maximize 10x , + 1502 + 8062
sub to 8x + 672 + 12x3 + S

,

= 24
-

424 - 692 - Gel + S2 = - 6

629 , + 402 + 843 = 12

es , Ka, Ka Si , 3270 .

⑬ max-a-92
sub to 824

, +602 + 1276 + 5 = 24
- 43 - 6992 - 67 + 52 - 9 = - 6

624 + 402 + 802 + 92 = 12

e,Si se9 927O



Formal description of 2-phase simplex

① Given LP transform into standard equation form

with slack variables just as before

② - If there is constraint with a slack variable s and bo

say 4
,
ec
, +Ge +... tanPn + S = b

then replace with 9 , 04 + Go ... tandn + S - a = b

- If there is constraint with no slack variable

say 9,22 + Get ... Anku = b
then replace with 9 , 04 +G ... tandn a' = b

Here a, a' are artificial variables with sign restriction a O
Each replaced constraint gets a different artificial variable.

③ Form initial tableau as before except
-- variables on the left

If a constraint has an artificial variable
,
put it an

the left

It a constraint has no artificial variable, put its
slack variable on the left

(Recall variables listed on the left are the basic variables

in our current basic feasible solution)
- Twovows below the line

We have a row Rw for our phase / objective
which has a - 1 for each artificial variable
and zeros everywhere else

We have a row R2 for our LP objective just
as before

.



④ Bring tableau into form so that

each artificial variable has a single 1 and all

other zeros in its column

Do this as follows :

(a) Ignoring Rz and Rw

multiply rows by -1 where necessary so that

each artificial variable has in its column

labove the line) a single / (rather than -)
(b) Every row with an artificial variable on the left
is added to Ro Its remove -1's in columns

of artificial variables).

x, C ... S
, S

... a
, 92 - A;...

:
multiply
row by -1

= Aj o
Ru > - I - ... . . .

Rz C g O ... 0 ....

adding rows in 5(b)
turns these into zeros

⑤ Now apply standard simplex treating Rw as

our objective .

(When clearing a column in a pivot, we also make
sure we clear the column entry in R2).

⑥
(a) If far right entry of Rw is o then have found
our starting basic feasible solution.
Delete Rw and columns of artificial variables.

Apply Standard simplex to this tableau with R2 as objective
.

(We call this phase 2) .



O (a) If far right entry of Rw is o then have found
our starting basic feasible solution.
Delete Rw and columns of artificial variables.

Apply Standard simplex to this tableau with R2 as objective
.

(We call this phase 2) .

(b) It for right entry of Rw is = 0 then our

original LP Is infeasible.

Note It could happen in 6(a) that for right
entry of Rw is zero

,
but some artificial

variable is basicli . e. appears on lett).

Then we cannot immediately proceed to apply
standard simplex .

small
, relatively easy step to deal with this

butsmitted here land non-examinable).

Want you to get the main ideas and not be
distracted by pathological situations.



Does simplex algorithm always terminate ?
- Sometimes a pivot operation does
not change far right column .i . e .

sometimes BFS stays unchanged and objective
does not improve .

Example on next page.

- when we apply the rulesat simplex
it can happen that we end up with

exactly the same tablean we saw
earlier !

This is called cycling. (example next page)
-

By adjusting the "tie-break
rules

,
we

can avoid this and ensure simplex always

terminates. Weamit the details here .








