Now we consider a bilevel programming with three followers in which the leader has a decision
vector (1,2, x3) and the three followers have decision vectors (yi1,yi2), ¢ = 1,2,3,

mlr)r;%?; Yi11Yia sin g + 2y3,y5, sin e + 3y3, Y3, sinxs
subject to:
T+ 2o +23< 10,2120, 29>0,23>0
(Y715 Yi2s Y315 Y325 Y31, Y32) solves the problems

max Y11 Sinyia + Y12 sinyig
Yi11,Y12

subject to:

y11 +y12 <1, y11 =0, y12 >0
max Y21 sin Y22 + Y22 sin Y21
Y21,Y22
subject to:

Y21 + Y22 < T2, Y21 = 0, Y22 2 0
max Y31 Sin Y2 + Y32 Sin ysz1
Y31,Y32

subject to:
Y31 +ys2 < 23, ys1 > 0, yz2 > 0.

A run of GA with 1000 generations shows that the Stackelberg-Nash equilibrium is

(2}, 23, 23) = (0.000, 1.936, 8.064),
(¥71,y12) = (0.000,0.000),

(y;l,ygg) = (09687 0968)’

(Y31, Y32) = (1.317,6.747)

with optimal objective values

Y1yl sina] + 2y3, Y5, sinxs + 3y3,y3, sinal = 27.822,
Y11 8inyip + Y1 siny; = 0.000,
Yo1 Sin Y39 + Y3, sinys, = 1.595,
Y31 Sinyae + Y3, sinyz; = 7.120.



