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Problem 1

The portfolio of investment projects below has been proposed for a company for next

year:

Project | NPV (MUSD) | Cost (MUSD)

A 100 61 .
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G 45 2

H 40 12
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i Develop a program (excel, python or matlab) to select the optimal portfolio of
projects to maximize total portfolio net present value (NPV), given a total budget
of USD 100 million. (This is a simple MILP or rather an integer (binary) linear

programming.)

ii How would the portfolio and NPV change if the budget was increased to USD 110

million?

iii Because of corporate cost-cutting, the budget is reduced to USD 80 million. Which
projects are now funded and what is the new NPV?

iv Based on your answers to parts (i) to (iii), can you draw any conclusions on which
projects are likely to be funded regardless of the financial situation?

Med budsjett pd maks 100 MUSD:
Vil de optimale prosjektene vare: ['B',
Da er NPV = 250.0, og kostnaden = 100.0

Med budsjett p& maks 110 MUSD:

Vil de optimale prosjektene vare: ['D', 'E',<::;) (E;) ) (L (;Z)

Da er NPV = 275.0, og kostnaden = 110.0

Med budsjett p& maks 80 MUSD:

Vil de optimale prosjektene vare: 'E',<::> (ED, 'I',<Z;:b
.0

[
Da er NPV = 210.0, og kostnaden = 80
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Problem 2

The following problem can be solved analytically or by use of a linear programming

solver. . Lp\ A vile mreD.l er\H “M

e A farmer wants to grow two different fruits A and B

o He has a field of size 100000 m? ymu A @ L \art. 0'r€0\{ 4)’

e Growing 1 tonne of A requires an area of 4000 m? while growing 1 tonne of B
requires 3000 m?

e Fruit A requires 60 kg fertilizer per tonne grown. f ML" B
e Fruit B requires 80 kg fertilizer per tonne grown.

e The price of 1 kg fertilizer is 1.
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The profit for A is 7000 per tonne (including fertilizer cost)

e The profit for B is 6000 per tonne (including fertilizer cost) 7(.13 O 6 m
e The farmer can legally use up to 2000 kg of fertilizer. \} [0\' )2 r 0N 3 o b

What is the optimal area distribution of fruit A and B?

o Hor 0O 006 m” ﬂ'mq => a+b <[00 000

60 %0
. J(LA WALS;'WH Lrnke A000 ky j}‘ﬂg&l => l/,(p\,b)’ ‘-0—0;0\ + gojo’b \42000

o> AX<b

00/dooo  80/3000 IR 0\> g _ 2000
L Vor A = ‘ l X: b p -
/

Koo ¢ Xw;ﬁ el som veMa@@

Optimalt bgr 57142.86 m2 brukes til frukt A, og 42857.14 m2 brukes til frukt B

Problem 3

Find the optimal final time, t¢, of a batch reactor by maximizing the objective function

J. The function is ’ \
' J = (100cp(t;) — 30ca (0))/t; ' @ ns l{.@[ e WI&L.Q);%(/& 3

The reactions taking place can be modelled by the following differential equations

dea _ o, : Som m/!/\mw a Cg, 9 JCM(U’EF)
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where ca (0) = 100 kmol/m?®, cg(0) = 0 and cc(0) = 0. {7/1/’ \ef ﬂﬂ/hy?ﬁ A CA 0‘9 CB
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=> tf = 18.83 s



