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Convergence curves of the SEDA and compared methods on 24 benchmark functions are shown in Fig. S-1.

 

9

8

7

6

5

4

3

2

1

0

−1

2.5

2.0

1.5

1.0

0.5

0

4.0

3.5

3.0

2.5

2.0

1.5

1.0

0.5

0

O
p
ti

m
a

O
p
ti

m
a

O
p
ti

m
a

× 104 × 109 × 1021

0 0.5 1.0 1.5 2.0 2.5 3.0

Evaluations × 105

0 0.5 1.0 1.5 2.0 2.5 3.0

Evaluations × 105

0 0.5 1.0 1.5 2.0 2.5 3.0

Evaluations × 105

1200 6

5

4

3

2

1

0

−1

20000

15000

10000

5000

0

−5000

1000

800

600

400

200

0

−200
−400

O
p
ti

m
a

O
p
ti

m
a

O
p
ti

m
a

× 104

0 0.5 1.0 1.5 2.0 2.5 3.0

Evaluations × 105

0 0.5 1.0 1.5 2.0 2.5 3.0

Evaluations × 105

0 0.5 1.0 1.5 2.0 2.5 3.0

Evaluations × 105

3.5

3.0

2.5

2.0

1.5

1.0

0.5

0

−0.5

14000

12000

10000

8000

6000

4000

2000

0

−2000

1200

1000

800

600

400

200

0

−200
−400

O
p
ti

m
a

O
p
ti

m
a

O
p
ti

m
a

× 107

0 0.5 1.0 1.5 2.0 2.5 3.0

Evaluations × 105

0 0.5 1.0 1.5 2.0 2.5 3.0

Evaluations × 105

0 0.5 1.0 1.5 2.0 2.5 3.0

Evaluations × 105

−200 −200

O
p
ti

m
a

O
p
ti

m
a

O
p
ti

m
a

Evaluations × 10 Evaluations × 10 Evaluations × 10

× 10

O
p
ti

m
a

O
p
ti

m
a

O
p
ti

m
a

Evaluations × 10 Evaluations × 10 Evaluations × 10

O
p
ti

m
a

O
p
ti

m
a

O
p
ti

m
a

Evaluations × 10 Evaluations × 10 Evaluations × 10

O
p
ti

m
a

O
p
ti

m
a

O
p
ti

m
a

Evaluations × 10 Evaluations × 10 Evaluations × 10

O
p
ti

m
a

O
p
ti

m
a

O
p
ti

m
a

Evaluations × 10 Evaluations × 10 Evaluations × 10

f
1

f
2

f
3

f
4

f
5

f
6

f
7

f
10

f
11

f f f

f f f

f f f

f f

f f f

DA
DAPML
DAPMB
DAPME
MDA
SEDA

DA
DAPML
DAPMB
DAPME
MDA
SEDA

DA
DAPML
DAPMB
DAPME
MDA
SEDA

DA
DAPML
DAPMB
DAPME
MDA
SEDA

DA
DAPML
DAPMB
DAPME
MDA
SEDA

DA
DAPML
DAPMB
DAPME
MDA
SEDA

DA
DAPML
DAPMB
DAPME
MDA
SEDA

DA
DAPML
DAPMB
DAPME
MDA
SEDA

DA
DAPML
DAPMB
DAPME
MDA
SEDA

DA
DAPML
DAPMB
DAPME
MDA
SEDA

DA
DAPML
DAPMB
DAPME
MDA
SEDA

DA
DAPML
DAPMB
DAPME
MDA
SEDA

DA
DAPML
DAPMB
DAPME
MDA
SEDA

DA
DAPML
DAPMB
DAPME
MDA
SEDA

DA
DAPML
DAPMB
DAPME
MDA
SEDA

DA
DAPML
DAPMB
DAPME
MDA
SEDA

DA
DAPML
DAPMB
DAPME
MDA
SEDA

DA
DAPML
DAPMB
DAPME
MDA
SEDA

DA
DAPML
DAPMB
DAPME
MDA
SEDA

DA
DAPML
DAPMB
DAPME
MDA
SEDA

DA
DAPML
DAPMB
DAPME
MDA
SEDA

DA
DAPML
DAPMB
DAPME
MDA
SEDA

DA
DAPML
DAPMB
DAPME
MDA
SEDA

DA
DAPML
DAPMB
DAPME
MDA
SEDA

 
 

  

http://orcid.org/0000-0003-4088-7980
http://orcid.org/0000-0002-5408-8752
http://orcid.org/0000-0002-0928-3823
http://orcid.org/0000-0003-3796-0294


 
 

−1

O
p
ti

m
a

O
p
ti

m
a

O
p
ti

m
a

× 10 × 10 × 10

Evaluations × 10 Evaluations × 10 Evaluations × 10

−1 −5000
−200
−400

O
p
ti

m
a

O
p
ti

m
a

O
p
ti

m
a

× 10

Evaluations × 10 Evaluations × 10 Evaluations × 10

−0.5 −2000
−200
−400

O
p
ti

m
a

O
p
ti

m
a

O
p
ti

m
a

× 10

Evaluations × 10 Evaluations × 10 Evaluations × 10

1200

1000

800

600

400

200

0

−200

1200

1000

800

600

400

200

0

−200

206

205

204

203

202

201

200

O
p
ti

m
a

O
p
ti

m
a

O
p
ti

m
a

0 0.5 1.0 1.5 2.0 2.5 3.0

Evaluations × 105

0 0.5 1.0 1.5 2.0 2.5 3.0

Evaluations × 105

0 0.5 1.0 1.5 2.0 2.5 3.0

Evaluations × 105

× 106

3500

3000

2500

2000

1500

1000

500

0

3500

3000

2500

2000

1500

1000

500

14

12

10

8

6

4

2

0

O
p
ti

m
a

O
p
ti

m
a

O
p
ti

m
a

0 0.5 1.0 1.5 2.0 2.5 3.0

Evaluations × 105

0 0.5 1.0 1.5 2.0 2.5 3.0

Evaluations × 105

0 0.5 1.0 1.5 2.0 2.5 3.0

Evaluations × 105

615.0

614.5

614.0

613.5

613.0

612.5

612.0

611.5

7000

6000

5000

4000

3000

2000

1000

0

12000

11000

10000

9000

8000

7000

6000

5000

4000

3000

O
p
ti

m
a

O
p
ti

m
a

O
p
ti

m
a

0 0.5 1.0 1.5 2.0 2.5 3.0

Evaluations × 105

0 0.5 1.0 1.5 2.0 2.5 3.0

Evaluations × 105

0 0.5 1.0 1.5 2.0 2.5 3.0

Evaluations × 105

11000

10000

9000

8000

7000

6000

5000

4000

1650

1600

1550

1500

1450

1400

1350

1300

1250

1560

1540

1520

1500

1480

1460

1440

1420

1400

1380

1360

O
p
ti

m
a

O
p
ti

m
a

O
p
ti

m
a

0 0.5 1.0 1.5 2.0 2.5 3.0

Evaluations × 105

0 0.5 1.0 1.5 2.0 2.5 3.0

Evaluations × 105

0 0.5 1.0 1.5 2.0 2.5 3.0

Evaluations × 105

1650

1600

1550

1500

1450

1400

3200

3000

2800

2600

2400

2200

2000

11000

10000

9000

8000

7000

6000

5000

4000

3000

2000

1000

O
p
ti

m
a

O
p
ti

m
a

O
p
ti

m
a

0 0.5 1.0 1.5 2.0 2.5 3.0

Evaluations × 105

0 0.5 1.0 1.5 2.0 2.5 3.0

Evaluations × 105

0 0.5 1.0 1.5 2.0 2.5 3.0

Evaluations × 105

f f f

f f f

f
7

f
10

f
11

f
12

f
15

f
16

f
17

f
18

f
19

f
20

f
21

f
22

23 f
24

f
25

f
26

f
27

f
28

DA
DAPML
DAPMB
DAPME
MDA
SEDA

DA
DAPML
DAPMB
DAPME
MDA
SEDA

DA
DAPML
DAPMB
DAPME
MDA
SEDA

DA
DAPML
DAPMB
DAPME
MDA
SEDA

DA
DAPML
DAPMB
DAPME
MDA
SEDA

DA
DAPML
DAPMB
DAPME
MDA
SEDA

DA
DAPML
DAPMB
DAPME
MDA
SEDA

DA
DAPML
DAPMB
DAPME
MDA
SEDA

DA
DAPML
DAPMB
DAPME
MDA
SEDA

DA
DAPML
DAPMB
DAPME
MDA
SEDA

DA
DAPML
DAPMB
DAPME
MDA
SEDA

DA
DAPML
DAPMB
DAPME
MDA
SEDA

DA
DAPML
DAPMB
DAPME
MDA
SEDA

DA
DAPML
DAPMB
DAPME
MDA
SEDA

DA
DAPML
DAPMB
DAPME
MDA
SEDA

DA
DAPML
DAPMB
DAPME
MDA
SEDA

DA
DAPML
DAPMB
DAPME
MDA
SEDA

DA
DAPML
DAPMB
DAPME
MDA
SEDA

DA
DAPML
DAPMB
DAPME
MDA
SEDA

DA
DAPML
DAPMB
DAPME
MDA
SEDA

DA
DAPML
DAPMB
DAPME
MDA
SEDA

DA
DAPML
DAPMB
DAPME
MDA
SEDA

DA
DAPML
DAPMB
DAPME
MDA
SEDA

DA
DAPML
DAPMB
DAPME
MDA
SEDA

 
Fig. S-1.     Convergence curves of the SEDA and compared methods on 24 benchmark functions.
 

  


