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Many real-world ﬁroblems are formulated as graph optimization problems on
directed and weighted graphs. However, they are often more complex than graph optimization problems
on undirected and unweighted graphs. In this research, we designed efficient and high-accurate
algorithms for various graph optimization problems defined not only on undirected and unweighted
graphs, but also on weighted graphs, directed graphs, and weighted directed graphs, by using
approximation and parameterization techniques.



B X C—19, F—19—1, Z—19 (@)

1. WFFEBH AR S 4 DT 5

77 7 b BEINER R Yy U2 Ry hU—7, BB Xy hU—2 72D
FRa R xry hU—7 EOREE LTS, 2602 0%, BLFEM /2RO %2k
DHLZENHLNEZZDITVEN, EETLTY XLRNRT A =27 LTY XA,
FNEHEMRBE DRI NG A—=ZERT AT Y XL W= EEiE 7 L3 ) X L%
FFEORRBICE T, 2O OFERERNBEIC O £ <HLT 5 HERMLNO>OH 5.
—F, ZhHOT7 Y XLAOEHAXSRIT, FITHELCESLD DU TR LAY il
REREIMIE ST T THD. —J, BEOMENL I, MERLELDONWZS T
ECcokmEbiEE LTERMEENS. LL, MERELADDONWZT T 7 ETORE
LRI, W EAATE 7T 72800577 7 icm{bRBE L 0 & EREE N EMEC R D
BANEL, BATE 57, ART T 7, FROOWFOWEERSBEAT A7
FZI7REDLVRBIIOENT T 7IZkT HT 0T Y XAREHIITE < OFRENFE S
nTns.

2. WHEDO AR

AW TILT IR L, T A — 2B ERE T2 Z Lok, MEELR LT T 7
DHRIRST, BASEXT T 7, AT T 7, ZNHDOWMGTOWE 2B EGm S
T77 ETCERSINDIEIERY 7 ViRECEICH LT, mdEmBET VT A L%
AL, T Y XLRRF RO R AT ) Z ENENTH .

3. WHIEDIIE

HAME T T7, AMT 77, BHFEAEMZ 77 ETERSNDERA 27 T 7 Kk
FIREICX LT, T A= ZALEIEPE U BIE 2B L, 206 OREICK U TRl sk
FET T Y XA LEEGEEL, MERERT 21T o7, E, EPIREEES/ R T A — Z (LA
P72 EOBLEN GRTEOEE U S 256/ fiftT L7z,

4. WFERSE

1) AmilXEEERE
B 77 7 dE{CEDO O & > Th 5 A ML EEA I LT, 4 fEHO 7 v
Y XAEBFE L. BRI, (1) —%7 7 71280 2 EHERIT VT Y X4,
(2) RMEIZBHTDEENRT A—FT/NTY XL, (3) ORKX ZICETLHEE/NT
A=A TNIY XL, (4) FHLETLITY XLO—FETHHEET LT ) X LD
IR LT, o7 NIV ANIINZT, AT 77807777 7 AT
HOHHEMMEAYK 7T 7L b—TF A N T 7ICBIT A ML EESMBEOHEE
MEME S — SRR L 7.



2)

3)

4)

5)

6)

7

8)

HEMBERITE S 75 7y EIRE

AT IS 25 7 EIREIL Y 5 7 O AERSHENC Lo TEE S L 4
WERLORDBRKICRS LIS T 7 0BT 5B L 2T = LR TES. A
B2 LT, RICBT DA IES< 75 7 5y IR k3 2 IR 7
LT Y R AOBTE L A-ERITE S 5 712351 5 L REEE OFER %47 - 7=

TITTLANSNR=y T T — A

TTTALANNS K=y 7 =N, famxy MU =228 SRk A B &
HMZ 77 ETETUVELIELDOTHD. RFFETIE, a2 E LWIRELZRD
LHZEFT T 7 TR ENRVEIRLTCHLHERETCHL Z LA R LIE—F, KiE
ZHIR L2567 12X, ko bndZ EERLTz.

Ny B—EEE

Xy MU= BAEICBET 2 7 T 7 R LA T H b mE S ISk T 5 5 fE
T IRTGA—=HZET BTG A= T T XA, e RREAIZBET 5 (2A+1)-
TET7T VY XN, BRWZ T 7, 7av 2y 77 7264 52HARR 7 LY X
L, RO2E 7T 7, Yiu /7 7106 2t AREEA 5272, S 51T, AR
AMZBET 2 RT A =27 VY X aE b2 7-. 2Nz <, AECIFES
Beth7p EOKFEY T 7 RT A—=RIHT HEENRT A—FRGT NI X LEiEE
L7z.

7575 XRY IR

T OFAWEE ) U TCEERIL L= T 7 TR o ZRIEICHT D KR & e ki,
LRI V=0 A Xy A BT DEE T A =R T LT XA
EEREF L2, UL, ZRETHMOLN T ETESESEZ (T A —& L L[EE S
TA—BRGMEDOFRERERDT- LD THD. Tz, VA U WEEIZET /3T A—
ZALERL T VT Y RN Zd&kE L.

R Bl (R

~ v F UV — AL LT RECE RIS L CHRRER Z T A =2 LT 5
XP 7Y ALZBEH LIz, SbIC, THRPEBUCRE L CEENT A =2 KG5T v
FY ZLAPFAE LR EPREND W -INEEE 2R L7z,

BHIRNT 4 — Ry 7 AR
B KM T 4 — RSy 7 SRS BIEIC AT 2 0 (W) SERLT A= U R4, RO A
ZKIZBT 5 0(k?) 1 —F L% 5.2 7.

ERELB/ N —Z A
TERIZELDDONW=T T 7128577 7kE(CE TH 5 ik RE MG/ N/ L—
HZREICKET BTG A—2 T T R AE 52177, T, BRKRE3I D 2E TS5



9)

T, M2 T T, T T T T T T AEFIR L Th Z ORIEMN NP N TH D
ZEEFEH L. SBIL, YA RCET A 2EAY A X — R VB FEELRND
CERIRLT.

BfERAT v MEE

BAEHRR AT v FRBEICK LT, KRiE, cHIBRAEEIRED 77 737 A—Z BT
LT A=A T T Y XLGEEE, YA XCBETHEENRT A —FRKGT LT
ALEZRF LIz, I, i 2HT T7 7R0AT Y v N7 T 71280 TH NP KT
boHZLER L. F, EEERAY v NREEOEEGT PR SR L.

10) & 7 & ATE A HIBRRIE

77 7 LB TH B 7 Z ATERHIFRRE, 3 X OMREER PR &I %5
B0 K UJEMEEZ HWZEE AT A—2 R T NVT ) AL EFEH L.

11) & O BEERE

LEBEEME, #7777 FAMEHERE, MRS EBRNE, &y 77 7 M
M, 777 2% R LT, AT A =27 LT ) XL LT.



28 28 18 1

Aoike Yuuki Gima Tatsuya Hanaka Tesshu Kiyomi Masashi Kobayashi Yasuaki Kobayashi Yusuke 66

Kurita Kazuhiro Otachi Yota

An Improved Deterministic Parameterized Algorithm for Cactus Vertex Deletion 2022

Theory of Computing Systems 502 515
DOl

10.1007/s00224-022-10076-x

Tesshu Hanaka, Yasuaki Kobayashi, Kazuhiro Kurita, Yota Otachi 35

Finding diverse trees, paths, and more 2021

Proceedings of the 35th AAAl Conference on Artificial Intelligence (AAAI 2021) 3778 3786
DOl

Belmonte Remy Hanaka Tesshu Kanzaki Masaaki Kiyomi Masashi Kobayashi Yasuaki Kobayashi 84

Yusuke Lampis Michael Ono Hirotaka Otachi Yota

Parameterized Complexity of $$(A,¥ell )$$-Path Packing 2021

Algorithmica 871 895
DOl

10.1007/s00453-021-00875-y

Dublois Louis Hanaka Tesshu Khosravian Ghadikolaei Mehdi Lampis Michael Melissinos Nikolaos 124

(In)approximability of maximum minimal FVS 2022

Journal of Computer and System Sciences 26 40

DOl
10.1016/j . jcss-2021.09.001




Asahiro Yuichi Eto Hiroshi Hanaka Tesshu Lin Guohui Miyano Eiji Terabaru Ippei 304

Parameterized algorithms for the Happy Set problem 2021

Discrete Applied Mathematics 32 44
DOl

10.1016/j .dam.2021.07.005

Hanaka Tesshu Kobayashi Yasuaki Sone Taiga 873

A (probably) optimal algorithm for Bisection on bounded-treewidth graphs 2021

Theoretical Computer Science 38 46
DOl

10.1016/j .tcs.2021.04.023

Gabriel L. Duarte, Hiroshi Eto, Tesshu Hanaka, Yasuaki Kobayashi, Yusuke Kobayashi, Daniel 83

Lokshtanov, Lehilton L. C. Pedrosa, Rafael C. S. Schouery, Ueverton S. Souza

Computing the Largest Bond and the Maximum Connected Cut of a Graph 2021

Algorithmica 1421 1458
DOl

10.1007/s00453-020-00789-1

Tesshu Hanaka, Yasuaki Kobayashi, Yusuke Kobayashi, Tsuyoshi Yagita 865

Finding a maximum minimal separator: Graph classes and fixed-parameter tractability 2021

Theoretical Computer Science 131 140

DOl
10.1016/j .tcs.2021.03.006




Yuichi Asahiro, Hiroshi Eto, Tesshu Hanaka, Guohui Lin, Eiji Miyano, Ippei Terabaru 866
Complexity and approximability of the happy set problem 2021
Theoretical Computer Science 123 144
DOl
10.1016/j .tcs.2021.03.023
Hans L. Bodlaender, Tesshu Hanaka, Yasuaki Kobayashi, Yusuke Kobayashi, Yoshio Okamoto, Yota 82
Otachi, Tom van der Zanden
Subgraph Isomorphism on Graph Classes that Exclude a Substructure 2020
Algorithmica 3566 3587
DOl
10.1007/s00453-020-00737-z
Tesshu Hanaka, Kazuma Kawai, Hirotaka Ono 12635
Computing L(p,1)-Labeling with Combined Parameters 2021
Proceedings of the 15th International Conference and Workshops on Algorithms and Computation 208 220
(WALCOM 2021)
DOl
10.1007/978-3-030-68211-8_17
Louis Dublois, Tesshu Hanaka, Mehdi Khosravian Ghadikolaei, Michael Lampis, Nikolaos Melissinos 181
(In)approximability of Maximum Minimal FVS 2020
Proceedings of the 31st International Symposium on Algorithms and Computation (ISAAC 2020), 208 220

DOl
10.4230/L1PIcs. ISAAC.2020.3




Tesshu Hanaka, Yasuaki Kobayashi, Taiga Sone 12340

An Optimal Algorithm for Bisection for Bounded-Treewidth Graph 2020

Proceedings of the 14th International Frontiers of Algorithmics Workshop (FAW 2020) 25 36
DOl

10.1007/978-3-030-59901-0_3

Yuichi Asahiro, Hiroshi Eto, Tesshu Hanaka, Guohui Lin, Eiji Miyano, lIppei Terabaru 12273

Graph Classes and Approximability of the Happy Set Problem 2020

Proceedings of the 26th International Computing and Combinatorics Conference (COCOON 2020) 335 346
DOl

10.1007/978-3-030-58150-3_27

Remy Belmonte, Tesshu Hanaka, Masaaki Kanzaki, Masashi Kiyomi, Yasuaki Kobayashi, Yusuke 12126

Kobayashi, Michael Lampis, Hirotaka Ono, Yota Otachi

Parameterized Complexity of $$(A,¥ell )$$-Path Packing 2020

Proceedings of the 31st International Workshop on Combinatorial Algorithms (IWOCA 2020) 43 55
DOl

10.1007/978-3-030-48966-3_4

Hans L. Bodlaender, Tesshu Hanaka, Lars Jaffke, Hirotaka Ono, Yota Otachi, Tom C. van der -

Zanden

Hedonic Seat Arrangement Problems 2020

Proceedings of the 19th International Conference on Autonomous Agents and Multiagent Systems 1777 1779

(AAMAS 2020)

DOl




Yuichi Asahiro, Hiroshi Eto, Tesshu Hanaka, Guohui Lin, Eiji Miyano, Ippei Terabaru

12049

Parameterized Algorithms for the Happy Set Problem

2020

Proceedings of the 14th International Conference and Workshops on Algorithms and Computation
(WALCOM 2020)

323 328

DOl
10.1007/978-3-030-39881-1_27

Remy Belmonte, Tesshu Hanaka, Michael Lampis, Hirotaka Ono, Yota Otachi

Independent Set Reconfguration Parameterized by Modular-Width

2020

Algorithmica

DOl
10.1007/s00453-020-00700-y

Tesshu Hanaka, loannis Katsikarelis, Michael Lampis, Yota Otachi, Florian Sikora

Parameterized Orientable Deletion

2020

Algorithmica

DOl
10.1007/s00453-020-00679-6

Tesshu Hanaka, Takehiro Ito, Haruka Mizuta, Benjamin Moore, Naomi Nishimura, Vijay Subramanya,
Akira Suzuki, Krishna Vaidyanathan

806

Reconfiguring spanning and induced subgraphs

2020

Theoretical Computer Science

553-566

DOl
10.1016/j .tcs.2019.09.018




Tesshu Hanaka, Hans L. Bodlaender, Tom van der Zanden, Hirotaka Ono 796
On the maximum weight minimal separator 2019
Theoretical Computer Science 294-308
DOl
10.1016/j .tcs.2019.09.025
Naoka Fukuzono, Tesshu Hanaka, Hironori Kiya, Hirotaka Ono, Ryogo Yamaguchi 12011
Two-Player Competitive Diffusion Game: Graph Classes and the Existence of a Nash Equilibrium 2020
Proceedings of the 46th International Conference on Current Trends in Theory and Practice of 627--635
Informatics (SOFSEM 2020)
DOl
10.1007/978-3-030-38919-2_52
Hiroshi Eto, Tesshu Hanaka, Yasuaki Kobayashi, Yusuke Kobayashi 148
Parameterized Algorithms for Maximum Cut with Connectivity Constraints 2019
Proceedings of the 14th International Symposium on Parameterized and Exact Computation (IPEC 13:1-13:15
2019)
DOl
10.4230/LIPIcs. IPEC.2019.13
Tesshu Hanaka, Hironori Kiya, Yasuhide Maei, Hirotaka Ono 11873
Computational Complexity of Hedonic Games on Sparse Graphs 2019
Proceedings of the 22nd International Conference on Principles and Practice of Multi-Agent 576-584

Systems (PRIMA 2019)

DOl
10.1007/978-3-030-33792-6_43




Hans L. Bodlaender, Tesshu Hanaka, Yoshio Okamoto, Yota Otachi, Tom van der Zanden 11485

Subgraph Isomorphism on Graph Classes that Exclude a Substructure 2019

Proceedings of the 11th International Conference on Algorithms and Complexity (CIAC 2019) 87-98
DOI

10.1007/978-3-030-17402-6_8

Remy Belmonte, Tesshu Hanaka, loannis Katsikarelis, Michael Lampis, Hirotaka Ono, Yota Otachi 11485

Parameterized Complexity of Safe Set 2019

Proceedings of the 11th International Conference on Algorithms and Complexity (CIAC 2019) 38-49
DOI

10.1007/978-3-030-17402-6_4

Hanaka Tesshu Nishimura Naomi Ono Hirotaka 259

On directed covering and domination problems 2019

Discrete Applied Mathematics 76 99
DOI

10.1016/j -dam.2018.12.012

Okubo Masahiro Hanaka Tesshu Ono Hirotaka 11355

Optimal Partition of a Tree with Social Distance 2018

International Conference and Workshops on Algorithms and Computation (WALCOM 2019), Lecture 121 132

Notes in Computer Science

DOl
10.1007/978-3-030-10564-8_10




39 0 14

2021 3 COMP

2021

Hans L. Bodlaender, Tesshu Hanaka, Lars Jaffke, Hirotaka Ono, Yota Otachi, Tom C. van der Zanden

Hedonic Seat Arrangement Problems

2021 3 COMP

2021

48 OR

2021

Tesshu Hanaka, Kazuma Kawai, Hirotaka Ono

Computing L(p,1)-Labeling with Combined Parameters

The 15th International Conference and Workshops on Algorithms and Computation (WALCOM 2021)

2021




Louis Dublois, Tesshu Hanaka, Mehdi Khosravian Ghadikolaei, Michael Lampis, Nikolaos Melissinos

(In)approximability of Maximum Minimal FVS

The 31st International Symposium on Algorithms and Computation (ISAAC 2020)

2020

s , , Guohui Lin, ,

2020

Yuuki Aoike, Tatsuya Gima, Tesshu Hanaka, Masashi Kiyomi, Yasuaki Kobayashi, Yusuke Kobayashi, Kazuhiro Kurita, Yota Otachi

An Improved Deterministic Parameterized Algorithm for Cactus Vertex Deletion

2020

Fixed Parameter Algorithms for L(p,1)-labeling

2020




2020

Tesshu Hanaka, Yasuaki Kobayashi, Taiga Sone

An optimal algorithm for Bisection for bounded-treewidth graphs

The 14th International Frontiers of Algorithmics Workshop (FAW 2020)

2020

Capacitated Network Design Games on a Generalized Fair Allocation Model

16

2020

L(p, 1)

16

2020




113 (SIG-FPAI)

2020

Yuichi Asahiro, Hiroshi Eto, Tesshu Hanaka, Guohui Lin, Eiji Miyano, Ippei Terabaru

Graph Classes and Approximability of the Happy Set Problem

The 26th International Computing and Combinatorics Conference (COCOON 2020)

2020

Remy Belmonte, Tesshu Hanaka, Masaaki Kanzaki, Masashi Kiyomi, Yasuaki Kobayashi, Yusuke Kobayashi, Michael Lampis, Hirotaka
Ono, Yota Otachi

Parameterized Complexity of (A,l)-Path Packing

The 31st International Workshop on Combinatorial Algorithms (IWOCA 2020)

2020

Hans L. Bodlaender, Tesshu Hanaka, Lars Jaffke, Hirotaka Ono, Yota Otachi, Tom C. van der Zanden

Hedonic Seat Arrangement Problems

The 19th International Conference on Autonomous Agents and Multiagent Systems (AAMAS 2020)

2020




Yuichi Asahiro, Hiroshi Eto, Tesshu Hanaka, Guohui Lin, Eiji Miyano, Ippei Terabaru

Parameterized Algorithms for the Happy Set Problem

The 14th International Conference and Workshops on Algorithms and Computation (WALCOM 2020)

2020

Graph partitioning problems parameterized by vertex integrity

2019 LA
2020
Remy Belmonte, , , , , , Michael Lampis , ,

Packing disjoint A-paths with fixed length

2019 LA
2020
2019 LA

2020




2019 LA

2020

176

2020

Naoka Fukuzono, Tesshu Hanaka, Hironori Kiya, Hirotaka Ono, Ryogo Yamaguchi

Two-player Competitive Diffusion Game: Graph Classes and the Existence of a Nash Equilibrium

The 46th International Conference on Current Trends in Theory and Practice of Informatics (SOFSEM 2020)

2020

Tesshu Hanaka, Hironori Kiya, Yasuhide Maei, Hirotaka Ono

Computational Complexity of Hedonic Games on Sparse Graphs

The 22nd International Conference on Principles and Practice of Multi-Agent Systems (PRIMA 2019)

2019




Hiroshi Eto, Tesshu Hanaka, Yasuaki Kobayashi, Yusuke Kobayashi

Parameterized Algorithms for Maximum Cut with Connectivity Constraints

The 14th International Symposium on Parameterized and Exact Computation (IPEC 2019)

2019

15

2019

FPT

2019 LA

2019

2019 LA ,

2019




2019 LA

2019

Remy Belmonte, Tesshu Hanaka, Michael Lampis, Hirotaka Ono, Yota Otachi

Independent Set Reconfiguration Parameterized by Modular-Width

The 45th International Workshop on Graph-Theoretic Concepts in Computer Science (WG 2019)

2019

Hans L. Bodlaender, Tesshu Hanaka, Yoshio Okamoto, Yota Otachi, Tom van der Zanden

Subgraph Isomorphism on Graph Classes that Exclude a Substructure

The 11th International Conference on Algorithms and Complexity (CIAC 2019)

2019

Remy Belmonte, Tesshu Hanaka, loannis Katsikarelis, Michael Lampis, Hirotaka Ono, Yota Otachi

Parameterized Complexity of Safe Set

The 11th International Conference on Algorithms and Complexity (CIAC 2019)

2019




Masahiro Okubo, Tesshu Hanaka, Hirotaka Ono

Optimal Partition of a Tree with Social Distance

International Conference and Workshops on Algorithms and Computation

2019

Remy Belmonte , , loannis Katsikarelis, Eun Jung Kim, Michael Lampis

New Results on Directed Edge Dominating Set

LA

2019

LA

2018

29 (2018 )

2018




Remy Belmonte,

, loannis Katsikarelis, Eun Jung Kim, Michael Lampis

14

2018

14

2018

PLS

14

2018




Universite Paris-Dauphine

Utrecht University Maastricht University

University of Bergen

Fluminense Federal University|University of Campinas

University of Waterloo University of Alberta




