E2004: Introduktion til OR og Optimering <PLED>

Projektopgave P1

Opgaven er stillet af: Jakob Krarup
Udleveringsdato: 8. oktober 2004
Afleveringsfrist: 22. oktober 2004 kl. 14.00
i
Generelt

Dette er den farste af to projektopgaver, der kan lgses i grupper pa op til tre studerende
og hvis besvarelse skal godkendes for at gruppens medlemmer kan indstille sig til den
skriftlige eksamen.

En ikke-h&ndskreven besvarelse skal indleveres i 2 eksemplarer til DIKUs
studieadministration (DIKU, stueetagen).

Grupper, hvis besvarelse ikke kan godkendes, far mulighed for at genaflevere, dog
kun under forudssetning af der efter bedgmmerens mening er gjort et reelt forsgg pa at
lgse opgaven ved fgrste aflevering. For ikke-godkendte besvarelser vil der senest den 4.
november blive givet besked pr. email til de pageeldende grupper om genaflevering, og
tidsfristen for denne er 11. november kl. 12.00.

1. Modification of the cook’s problem

The cook’s problem (reference: handouts ©, 17.09.04)

5 vegetables 1 2 3 4 5
Decision variables X, X, Xg X, X
Q-vitamin L 0 2 2 1 1,000 units
R-vitamin 0 1 3 1 1 per gramme
Cost, BEF/g 4 f 24 12 10

Requirements per portion: Q-vit. > 4,000 units, R-vit. > 3,000 units.

Minimize z = total cost per portion

Optimal solution: x, = x,=x;=0, x=12, x, =32, z=30
Modification of the cook’s problem: Replace the original requirements by
"Q-vit > (4,000 + §4x1,000) units”,
and "R-vit > (3,000 + 8zx1,000) units”
&5 | For which values of 8,8, will the previous optimal solution remain optimal?




2. LP duality

Consider the following LP-model called (P):

(P) X, X X3 X,

100 90 50 70 = Z to be minimized
8.t. 1 1 i 1 = 1

b 0 5 7 > 6

3 0 3 5 = 4 (©)

1 0 2 4 < 2.8 ()

x; nonnegative, j=1,....4
Let y,, ¥,, ... be the variables in the dual (D) of (P).
2.1 Formulate the dual (D) of (P).

An optimal solution to (P) is x, = .2; x, = 0; x; = .3; x, = .5. An LP-solver, however, does
also provide the so-called shadow prices also known as simplex multipliers and dual prices.
It appears that the shadow prices associated with

constraint (&) is 0
and constraint (GS9) is 50

2.2 Solve (D) to optimality and verify that the optimal solutions to (P) and (D) satisfy
the Complementary Slackness Conditions.

3. ©-AIR

Europe is flooded with airline companies. Disregarding companies tailored for highly
specialized niche operations, however, it is estimated that Europe in the future will have
room for but a handful of major companies, established by merging a number of the
existing ones, possibly supported by overseas partners.

Under the code name Theta Air (©-AIR) where the Greek letter © is meant to
symbolize the prospective worldwide coverage, various deliberations have begun, thouzh
so secretly that no single detail as yet has been revealed to the public.

It is inevitable that a successful outcome of such concerted efforts must be heavily
dependent upon decision support provided by the formulation and solution of a wide
variety of planning problems. Experts in model building and optimization are hereby
invited to join the team.

3.1: The ©-AlIR fleet

Buying new aircrafts is essentially a multicriteria decision problem since many factors
have to be taken into account. Among the determinants are: seating capacity, maximum
payload, fuel consumption, cruising speed, range, financing, maintenance, training of
personnel, noise pollution and other environmental issues. To simplify matters, however,
we shall in the sequel concentrate on costs, payload, and seating capacity only.













