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FIG. S1. Optimal percolation on the US power grid via hyperbolic-embedding-aided dismantling. (a) Relative
size of the giant connected component (GCC) as a function of the fraction of removed nodes. Different curves correspond to
solutions obtained by randomizing the initial division of the hyperbolic disk in two slices. (b) Same as in panel (a), but for the
optimal site-percolation problem with degree cost. (c) Same as in panel (a), but for optimal bond percolation with unit cost.
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FIG. S2. Optimal percolation on the US power grid via Node2vec-embedding-aided dismantling. (a) Relative
size of the giant connected component (GCC) as a function of the fraction of removed nodes. Different curves correspond to
solutions obtained for different realizations of the dismantling algorithm. Fluctuations are due the intrinsic randomness of both
the Node2vec and the k-means algorithm. (b) Same as in panel (a), but for the optimal site-percolation problem with degree
cost. (c) Same as in panel (a), but for optimal bond percolation with unit cost.



3

0.0 0.5 1.0

0.00

0.25

0.50

0.75

1.00
(a)

0.0 0.5 1.0

0.00

0.25

0.50

0.75

1.00
(b)

0.0 0.5 1.0

Dismantling cost

0.00

0.25

0.50

0.75

1.00
(c)

CI
COREHD
EP
HDA
HYP
LE
MIN-SUM
N2V
RND

0.0 0.5 1.0

Robustness

0.00

0.25

0.50

0.75

1.00
(d)

C
um

ul
at

iv
e

di
st

rib
ut

io
n

FIG. S3. Optimal site percolation with unit cost in real-world networks. (a) Cumulative distribution function of
the dismantling cost of the various algorithms in the solution of the optimal site percolation with unit cost. The distribution
is evaluated on a corpus of 50 real-world networks. (b) Same as in (a), but for the robustness metric. (c and d) Same as in (a)
and (b), respectively, but for solutions obtained after the application of the greedy post-processing technique.
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FIG. S4. Optimal site percolation with degree cost in real-world networks. (a) Cumulative distribution function of
the dismantling cost of the various algorithms in the solution of the optimal site percolation with degree cost. The distribution
is evaluated on a corpus of 50 real-world networks. (b) Same as in (a), but for the robustness metric. (c and d) Same as in (a)
and (b), respectively, but for solutions obtained after the application of the greedy post-processing technique.
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FIG. S5. Optimal percolation in the air transportation network. (a) Relative size of the giant connected component
(GCC) as a function of dismantling cost for optimal site percolation with unit cost. The network analyzed is the air transporta-
tion network [1]. Different curves correspond to solutions obtained for different realizations of the dismantling algorithm. We
display as transparent curves the solutions obtained with the original algorithm, and as non-transparent curves those resulting
from the application of the post-processing technique aimed at minimizing the dismantling cost of the structural sets identified
by the algorithms. (b) Same as in panel (a), but for the optimal site-percolation problem with degree cost. (c) Same as in
panel (a), but for optimal bond percolation with unit cost.
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FIG. S6. Optimal bond percolation in the H2 model. (a) We apply the various dismantling methods to instances
of the H2 model. The networks are the same as in Fig. 5 of the main paper; their degree distribution is a power law with
exponent γ = 2.2. We construct networks for different values of the temperature parameter of the model, and measure the
dismantling cost of the various algorithms as a function of the temperature parameter of the model. Each point is an average
over 100 different instances of the H2 model. (d) We report the value of the dismantling cost after the application the greedy
post-processing technique for the same set of experiments as in panel (a). (g) We report the value of the robustness metric for
the same set of experiments as in panel (a). (j) We report the value of the robustness metric for the same set of experiments
as in panel (d). (b, e, h and k) Same as in (a, d, g and j), respectively, but for γ = 2.6. (c, f, i and l) Same as in (a, d, g and
j), respectively, but for γ = 3.5.
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FIG. S7. Optimal site percolation in the H2 model. Same as in Fig. S6, but for the optimal site-percolation problem
with unit cost.
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FIG. S8. Optimal site percolation in the H2 model with degree cost of removal. Same as in Fig. S6, but for the
optimal site-percolation problem with degree cost.
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FIG. S9. Optimal bond percolation in the LFR model. (a) We apply the various dismantling methods to instances of
the Lancichinetti-Fortunato-Radicchi (LFR) model. The degree distribution is a power law with exponent γ = 2.2. We measure
the dismantling cost as a function of the mixing parameter of the LFR model. (d) We report the value of the dismantling cost
after the application the greedy post-processing technique for the same set of experiments as in panel (a). (g) We report the
value of the robustness metric for the same set of experiments as in panel (a). (j) We report the value of the robustness metric
for the same set of experiments as in panel (d). (b, e, h and k) Same as in (a, d, g and j), respectively, but for γ = 2.6. (c, f, i
and l) Same as in (a, d, g and j), respectively, but for γ = 3.5.
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FIG. S10. Optimal site percolation in the LFR model. Same is Fig. S9, but for the optimal site-percolation problem
with unit cost.
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FIG. S11. Optimal site percolation with degree cost in the LFR model. Same as in Fig. S9, but for the optimal
site-percolation problem with degree cost.
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FIG. S12. Optimal percolation on the US power grid via Node2vec-embedding-aided dismantling. (a) Dismantling
cost for the optimal bond-percolation problem as a function of the embedding dimension. Different curves correspond to different
choices of the parameter l corresponding to the length of the random walks used by the Node2vec algorithm. Each point
corresponds to the average value of the dismantling cost over 26 Node2vec embeddings. As references, we report also solutions
obtained by other dismantling methods. Solutions of these algorithms have post-processed with the greedy optimization
algorithm of Ref. [2]. (b) Same as in (a), but for site percolation with unit cost. (c) Same as in (a), but for site percolation
with degree cost.



Name N E Ref. URL Fig.

Corruption 309 3281 [3] URL S13
US Air Transportation 500 2980 [4] - S14
S 838 512 819 [5] URL S15
Yeast, transcription 662 1062 [6] URL S16
Crime 754 2127 [1] URL S17
Road EU 1039 1305 [7] URL S18
URV email 1133 5451 [8] URL S19
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Yeast, protein 1458 1948 [11] URL S22
Drosophila 1770 8905 [12] - S23
Petster-Hamster 2000 16098 [1] URL S24
Yeast, protein 2224 6609 [13] URL S25
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Gnutella, Aug. 8, 2002 6299 20776 [16, 21] URL S33
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Gnutella, August 4 2002 10876 39994 [16, 21] URL S43
Hep-Ph, 1993-2003 11204 117619 [16] URL S44
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Cond-Mat, 1995-1999 13861 44619 [20] URL S46
Astrophysics 14845 119652 [20] URL S47
Google 15763 148585 [25] URL S48
ca-AstroPh 17903 196972 [16] URL S49
Authors 21363 91286 [16] URL S50
Gnutella, Aug. 25, 2002 22663 54693 [16, 21] URL S51
Internet 22963 48436 [1] URL S52
Internet 23748 58414 [23] URL S53
caida 26475 53381 [1, 16] URL S54
Gnutella, Aug. 24, 2002 26498 65359 [16, 21] URL S55
Cond-Mat, 1995-2003 27519 116181 [20] URL S56
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Cond-Mat, 1995-2005 36458 171735 [20] URL S58
Gnutella, Aug. 30, 2002 36646 88303 [16, 21] URL S59
Gnutella, Aug. 31, 2002 62561 147878 [16, 21] URL S60

TABLE S1. Real-world networks. From left to right, we report: the name of the network data set, the number of nodes
and edges in the largest connected component of the network, the references where the data set was first considered, the URL
of the webpage where the data set can be retrieved (just click on the word URL to be redirected to the web page), and the
reference to the figure where the data set is analyzed. Please consider that we analyzed only the largest connected component
of each network data set.

https://www.nature.com/articles/srep04238
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FIG. S13. (a) Relative size of the giant connected component (GCC) as a function of dismantling cost for optimal site
percolation with unit cost. Different curves correspond to solutions obtained via the various dismantling methods. The network
considered here is obtained from the Corruption data set. (b) Same as in panel (a), but for the optimal site-percolation problem
with degree cost. (c) Same as in panel (a), but for optimal bond percolation with unit cost.
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FIG. S14. Same as in Fig. S13, but for the network US Air Trasportation.

0.0 0.1 0.2
0.0

0.2

0.4

0.6

0.8

1.0

R
el

at
iv

e
si

ze
of

th
e

G
C

C

(a)

0.0 0.2 0.4

Relative cost of removal

0.0

0.2

0.4

0.6

0.8

1.0
(b)

0.0 0.2 0.4
0.0

0.2

0.4

0.6

0.8

1.0
(c) CI

COREHD
EP
HDA
HYP
LE
MIN-SUM
N2V
NBT
RND
SA

FIG. S15. Same as in Fig. S13, but for the network S 838.
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FIG. S16. Same as in Fig. S13, but for the network Yeast, transcription.
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FIG. S17. Same as in Fig. S13, but for the network Crime.
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FIG. S18. Same as in Fig. S13, but for the network Road EU.
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FIG. S19. Same as in Fig. S13, but for the network URV email.
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FIG. S20. Same as in Fig. S13, but for the network Political Blogs.
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FIG. S21. Same as in Fig. S13, but for the network Metabolic.
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FIG. S22. Same as in Fig. S13, but for the network Yeast, protein.
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FIG. S23. Same as in Fig. S13, but for the network Drosophila.
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FIG. S24. Same as in Fig. S13, but for the network Petster-Hamster.
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FIG. S25. Same as in Fig. S13, but for the network Yeast, protein.
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FIG. S26. Same as in Fig. S13, but for the network Music.
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FIG. S27. Same as in Fig. S13, but for the network Japanese.
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FIG. S28. Same as in Fig. S13, but for the network Airports.
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FIG. S29. Same as in Fig. S13, but for the network GR-QC, 1993-2003.
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FIG. S30. Same as in Fig. S13, but for the network Tennis.
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FIG. S31. Same as in Fig. S13, but for the network HT09.
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FIG. S32. Same as in Fig. S13, but for the network Hep-Th, 1995-1999.
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FIG. S33. Same as in Fig. S13, but for the network Gnutella, Aug. 8, 2002.
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FIG. S34. Same as in Fig. S13, but for the network AS.
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FIG. S35. Same as in Fig. S13, but for the network English.
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FIG. S36. Same as in Fig. S13, but for the network Gnutella, Aug. 9, 2002.
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FIG. S37. Same as in Fig. S13, but for the network French.
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FIG. S38. Same as in Fig. S13, but for the network Hep-Th, 1993-2003.
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FIG. S39. Same as in Fig. S13, but for the network Gnutella, Aug. 6, 2002.
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FIG. S40. Same as in Fig. S13, but for the network Gnutella, Aug. 5, 2002.
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FIG. S41. Same as in Fig. S13, but for the network IPv6.
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FIG. S42. Same as in Fig. S13, but for the network PGP.
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FIG. S43. Same as in Fig. S13, but for the network Gnutella, August 4 2002.
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FIG. S44. Same as in Fig. S13, but for the network Hep-Ph, 1993-2003.

0.00 0.05 0.10
0.0

0.2

0.4

0.6

0.8

1.0

R
el

at
iv

e
si

ze
of

th
e

G
C

C

(a)

0.0 0.5 1.0

Relative cost of removal

0.0

0.2

0.4

0.6

0.8

1.0
(b)

0.0 0.5 1.0
0.0

0.2

0.4

0.6

0.8

1.0
(c) CI

COREHD
EP
HDA
HYP
LE
MIN-SUM
N2V
NBT
RND
SA

FIG. S45. Same as in Fig. S13, but for the network Spanish.
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FIG. S46. Same as in Fig. S13, but for the network Cond-Mat, 1995-1999.
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FIG. S47. Same as in Fig. S13, but for the network Astrophysics.
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FIG. S48. Same as in Fig. S13, but for the network Google.
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FIG. S49. Same as in Fig. S13, but for the network ca-AstroPh.
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FIG. S50. Same as in Fig. S13, but for the network Authors.
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FIG. S51. Same as in Fig. S13, but for the network Gnutella, Aug. 25, 2002.
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FIG. S52. Same as in Fig. S13, but for the network Internet.
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FIG. S53. Same as in Fig. S13, but for the network Internet.
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FIG. S54. Same as in Fig. S13, but for the network caida.
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FIG. S55. Same as in Fig. S13, but for the network Gnutella, Aug. 24, 2002.
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FIG. S56. Same as in Fig. S13, but for the network Cond-Mat, 1995-2003.
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FIG. S57. Same as in Fig. S13, but for the network Libimseti.
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FIG. S58. Same as in Fig. S13, but for the network Cond-Mat, 1995-2005.
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FIG. S59. Same as in Fig. S13, but for the network Gnutella, Aug. 30, 2002.
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FIG. S60. Same as in Fig. S13, but for the network Gnutella, Aug. 31, 2002.
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[10] M. Ángeles Serrano, Marián Boguñá, and Francesc Sagués, “Uncovering the hidden geometry behind metabolic networks,”
Mol. BioSyst. 8, 843–850 (2012).

[11] Hawoong Jeong, Sean P Mason, A-L Barabási, and Zoltan N Oltvai, “Lethality and centrality in protein networks,”
Nature 411, 41–42 (2001).

[12] Shin-ya Takemura, Arjun Bharioke, Zhiyuan Lu, Aljoscha Nern, Shiv Vitaladevuni, Patricia K. Rivlin, William T. Katz,
Donald J. Olbris, Stephen M. Plaza, Philip Winston, Ting Zhao, Jane Anne Horne, Richard D. Fetter, Satoko Takemura,
Katerina Blazek, Lei-Ann Chang, Omotara Ogundeyi, Mathew A. Saunders, Victor Shapiro, Christopher Sigmund, Ger-
ald M. Rubin, Louis K. Scheffer, Ian A. Meinertzhagen, and Dmitri B. Chklovskii, “A visual motion detection circuit
suggested by drosophila connectomics,” Nature 500, 175–181 (2013).

[13] Dongbo Bu, Yi Zhao, Lun Cai, Hong Xue, Xiaopeng Zhu, Hongchao Lu, Jingfen Zhang, Shiwei Sun, Lunjiang Ling, Nan
Zhang, et al., “Topological structure analysis of the protein–protein interaction network in budding yeast,” Nucleic acids
research 31, 2443–2450 (2003).
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