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Exercises

1 Multicriteria Analysis

1. For the following problems find the set of efficient solutions, the set of weak efficient solutions, the

set of non-dominated points.

a)

max 21 = 2bx1 + 20x9,
max 2o = x1 + 89,
s. to:  x1 + a9 <50,
2x1 + x2 < 80,
2x1 + by < 220,

x1,22 2 0.

min 2z = xq,
min 29 = 3] — X9,
s. to: 1.5z + 3x9 < 13.5,
1 < 4,
201 + 22 <9,

x1,w2 > 0.

max 21 = T,

max 29 = T2,

s. to: xo < 4,
z1 + x2 < 10,
2x1 + x2 > 10,

x1,22 2 0.

b)

max

max

max

min

max

max

1 =T,

2o = 3x1 + 229,
1.5z 4+ 329 < 13.5,
x1 <4,

2x1+x2 <9,

x1, T2 > 0.

z1 = 1,

zg = 3x1 — X2,
1521 + 372 < 13.5,
x1 <4,

201 + 22 <9,

x1,w2 > 0.

21 = 3x1 + 22,
22 = I,

T + 29 < 06,

1 < 4,

21 +x2 > 9,

x1,22 2 0.
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min z; = 3x1 + X9,
max 2o = I1 + X2,
s. to:r xo < 3,
3x1 — 22 <6,

x1,x2 > 0.

S.

max
max
max

to:

z1 = —x1 + 3x9,
z9 = 3x1 + 32,
23 = x1 + 239,
x2 < 4,

x1 + 222 < 10,
211 + 22 <10,

x1,22 2 0.

2. Find the efficient solutions to the following multicriteria linear program, with S as shown below.

min 1 — T2
max 2x1 + x2
s.t. ($1,$2) es

(2,1)

~

Present all your calculations and drawings.
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Some solutions

i) 2* = (20,60), 2* = 180,

efficient solutions are the points x = «(0,4) + (1 — «)(3,3), for o € [0, 1]

a

Decision Making and Optimization



	Multicriteria Analysis

