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7. Exercise sheet - multicriteria optimization

Let [a,b] € R be a compact interval and the functions f;: IR — IR convex, i = 1,2,...,Q. Let

xy" = min{x € [a,b]: fi(z) = il?fb] fi(x)} and
z€[a,

M = max{z € [a,b]: fi(x) = inf fi(zx)}

! z€[a,b]
Use the result of exercise 32 to show the following identities:

Xpor = |, min xﬁw, max x;" U max x;', min mf\/[
j= j i=1,2,...,Q i=1,2,...,Q

Xw—Par = min 2", max zM
wemar 212,007 Ti=1,2,..,Q

Let X = {(1‘1,.%'2) S IR2:X1 > 0,x0 > 0,x1 +x2 < 100,2x7 + x9 < 150}, fl(.%'l,m'g) = —6x1 — 4x9
and fa(z1,x2) = —x1. Solve the e-constrained problem Pj(e) for ¢ = 0 (see the lecture notes for

the definition of e-constrained problems). Use the method of Benson to check whether the optimal
solution z* of P;(0) is Pareto-optimal to (X, f,IR?)/id/(IR?, <) or not.

Solve the problem in example 34 by means of the compromise programming approach. Use w =
(1/2,1/2) and identify the solution of C'P;" fiir p = 1,2, cc.

Let Y = {y = (y1,42) € R%:y1 +y2 > 1,0 < y; < 1}. Show that § = (0,1) € Y,_yy, and that there
is no w € WY with § € A(w,00,Y), if the ideal point " is involved in CP}’. (See the lecture notes
for the definition of W?, A(w,00,Y) and CPY.)

Let Y = {y = (y1,y2) € ]Ri:y% + y3 > 1}. Show the existence of a parameter p, 1 < p < oo, such
that the following equality holds:

Yerr = UwewoA(w,p,Y).
Use the ideal point 4" in the definition of A(w,p,Y’) and CPy.

Let Y = {y = (y1,52) € R%y; +y2 > 1,0 <y; < 1}. Show that § = (0,1) € Yy—csf, and that there
is no w € W9 with § € A(w,o00,Y), if the ideal point 3° is used in CP}’. (See the lecture notes for
the definition of W° and A(w,00,Y).)



