37242 Introduction to Optimisation

Tutorial 7
1. If we solve the LP
minz= —8r; — 31y + I3
st. x4+ 22y — x5 < 4
2x1  + 9519 < 16
433'1 + T3 S 12

X1, T2,T3 Z 07

then the Simplex method ends with the optimal solution, and the final tableau
(adding slack variables sq, s9, s3 to the three constraints) is:

basic al i) T3 S1 So S3 rhs
z 0 0 -2 —3 0 -1 —251
w010 ;
5 0 0 2 3 1 : 2

a1 1 0 I 0 0 I 3

(a) By how much can the right-hand side of the first constraint increase and
decrease without changing the optimal basis?

(b) By how much can the objective coefficient of z3 increase and decrease
without changing the optimal basis?

(¢) By how much can the objective coefficient of z; increase and decrease
without changing the optimal basis?

(d) By how much can the coefficient of x3 in the first constraint increase and
decrease without changing the optimal basis?
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2. Consider the LP:

minz = —3x; + Ty — Tx3
st. x4 4dxe + 223 + 14 = 15
333'1 — 2$2 + 45[}3 + x5 = 5)

L1,T2,T3,Ty,Ts Z 0.

The Simplex method ends with the optimal solution, and the final tableau is:

basic 1 To T3 Ty Ts rhs
z -2 0 0 -0.5 —1.5 —15

T —0.1 1 0 0.2 —0.1 2.5
x3 0.7 0 1 0.1 0.2 2.5

(a) By how much can the objective coefficient of x3 increase and decrease
without changing the optimal basis?

(b) By how much can the coefficient of z; in the first constraint increase and
decrease without changing the optimal basis?

(c) Suppose the right-hand side of the original problem is replaced by b’ =

[5s )

i. What values can A take on without changing the optimal basis?

ii. What is the optimal objective value (as a function of A) over the
range found in part i. 7

(d) Solve the following LP:

min —3371 + Ty — 71’3
st. a1 + 4dxe + 223 + 14 = 16
31’1 - 2!172 + 41’3 + x5 = 5)

T1, T2, T3, T, x5 > 0.

(e) Solve the following LP:

min —3%1 + x5 — 7ZU3
st. x1  + 4dxe + 223 + 14 = 15
3r1 — 2x9 + 4duxs + x5 = 6

L1, T2,X3, Ty, Ty 2 0.

(f) Compare the objective value in parts d) and e) to those in the initial prob-
lem, and compare the changes to the components in the vector cg? B~1.
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then the Simplex method ends with the optimal solution, and the final tableau
(adding slack variables si, s9, s3 to the three constraints) is:
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(a) By how much can the right-hand side of the first constraint increase and
decrease without changing the optimal basis?

(b) By how much can the objective coefficient of x3 increase and decrease
without changing the optimal basis?

(¢) By how much can the objective coefficient of x; increase and decrease
without changing the optimal basis?

(d) By how much can the coefficient of x5 in the first constraint increase and
decrease without changing the optimal basis?
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