
0 20 40 60 80 100
0

0.2

0.4

0.6

0.8

1

Iteration number

C
os
t
fu
n
ct
io
n

0 5 10 15
0.2

0.4

0.6

0.8

1

theta-norm

f0
/f
0i
n
it

(a) Cost functions (b) Cost functions (search distance)

0 20 40 60 80 100
−2

−1.5

−1

−0.5

0

Iteration number

gL
-v
al
u
e

0 5 10 15
−2

−1.5

−1

−0.5

0

theta-norm

gL
-v
al
u
e

(c) Gradient of f0 on the search path (d) Gradient of f0 on the search path
(search distance)

Figure 1: Numerical example of mean flow resistance minimization: cost func-
tions and gradients and Hessians of f0 on the search path.


