
0 20 40 60 80 100

0.2

0.4

0.6

0.8

1

Iteration number

C
o
st

fu
n
ct
io
n

0 20 40 60 80

0.2

0.4

0.6

0.8

1

theta-norm

f0
/
f0
in
it

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

0 20 40 60 80 100
−6

−4

−2

0

Iteration number

gL
-v
al
u
e

0 20 40 60 80
−6

−4

−2

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)

0 20 40 60 80 100
0

0.005

0.01

0.015

0.02

Iteration number

gH
L
-v
al
u
e

0 20 40 60 80
0

0.005

0.01

0.015

0.02

theta-norm

gH
L
-v
al
u
e

(e) Hessian of f0 on the search path (f) Hessian of f0 on the search path
(search distance)

Figure 1: Numerical example of mean compliance minimization: cost functions
and gradients and Hessians of f0 on the search path.
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Figure 2: Numerical example of mean compliance minimization problem: dis-
tance ∥θk − θ∗∥X from an approximate minimum point θ∗.


