Finding the optimal basis

Example

z = r1 + 4o
Ty +2r9+5 =6
201+ 19+ 59 =38
T1,%2,81,59 >0

Suppose that in the optimal basis, the basic variable are z; and ss.

Then,
) X1
TBy = S TNBV = S
2 1

cpy = (40) zypy = (10)
o= (11) = (3a) - (5)

e (10)

We compute

The optimal final tableaux can be computed from the formulas:

Z+ (Cng_lN — CNBV)QUNBV = Cng_lb
QSBV—FB_lNiL’NBV = B_lb



Computing the optimal basis

z+ (cgyB™'N — cypy)aypy = cpyB~'b
Qva+B_1NZ‘NBV = B_lb
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eon(5N) =031y V2, ) = 22

We compute

cv(B~1b) = (40) (g) _ 12

We now have the objective function

z+((22)—(10))(x1>12

S1

and the constraints

() e 25 (2) - (5)



Final tableax

We now have the objective function

z+((22)—(10))($1>:12

S1

and the constraints
+ —
S 3/2 —1/2 S1 H

z24+x1+28 = 12
(1/2>$1+£€2+<1/2)81 =3
(3/2)x1 — (1/2)s1+ 82 = 5

which yields



Changes in parameters

e Let’s explore changes in right hand side and objective function coeffi-
cient.

e We will again ask when current basis remains optimal.

— non-negative r.h.s.,

— non-negative coefficient in row 0

e We proceed by example



Change in objective function coeficient of a nbv

Let’s change the objective function coefficient of z;. x; is non-basic, so
we are changing only cypy.
It become (1 + A 0). Looking at equations:

2+ (cpyB™'N — expy)rypy = cpyB'h
SCBV—I—B_lNCIZ'NBV = B_lb

we see that cypy only changes objective function.
We recompute objective function. Instead of

S1

z+((22)—(10))(”31>—12

we have

S1

z+((22)—(1+A0))(”“)—12

or
24+ (1 —A)zy + 251 =12

So, to maintain current basis, we have A < 1. Note that since x; is
nonbasic, this is reduced cost, the amount we have to change the objective
function in order to make the variable basic.



Changing the coeflicent of a basic variable

Let’s change the coefficient of z-

Z + (CBvB_lN — CNBV)xNBV = CBvB_lb
Q?Bv+B_1NQZNBV = B_lb

Again, we only have a change in objective function. A change to cpy
affects the objective function in two places, so we substitute 4 + A for 4 as
the first entry in cpy and obtain:

ctvssn (5] -om(5)-ss0(

S1
or

2+ (1+A/2)z1+ (24 A/2)s; =12+ 3A

So, to keep the objective function coefficients non-negative, we must have
A > —2 and that each increase of the coefficent by 1 increases the objective
function by 3.



Right hand side change

A change to the right hand side changes 0. Let’s try to change 6 to 6+ A.

Z + (CBvB_lN — CNBV)xNBV = CBvB_lb
Q?Bv+B_1NQZNBV = B_lb

Note that b only appears on the right hand side.

. 6+ A 1 3+A/2
Changing b to (8 ) changes B~'b to (5 _ A2

equations becomes

). Thus the system of

(1/2)x1 + 22+ (1/2)s1 = 3+ A/2
(3/2)x1 — (1/2)s1+ 89 = 5 —A/2

and the objective function value is now

3+A/2
5h—A/2
So we can change A in the range —6 < A < 10 and the shadow price is 2.

cpyB7b = (4 0) ( ) =12+ 2A



Right hand side change

What about changing the 8 to 8 + A. Now

3
~17
b b_<5+A)'
Our allowed range of change is —5 < A < oc.

What about the effect on the objective function?
We compute

cBVBlb—(4O)(§+A) =12

So changing the right hand side of the second equation has no effect.
This is not surprising, since s, is basic, meaning that there is slack in the
second equation.



