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MRS AT, SR JuNRZ) , i (REIZEKRY)

1 ARV MNEE

HEE : 2016 E9 H20H (k) ~9H22H (K)
A WIS EERA (R SIMAR: 404 (K,
22 44)

(FifT) 44

7073 A
9H20H
13:30 — 16:30
Wouter Koolen (CWI, Netherland)
Online Learning : robustness and adaptivity
16:30 — 17:30
Q&A and Open problem session
20:00 — 22:00
Night session

9 H 21 H 9:00 — 12:00
Shin-ichi Maeda (Kyoto Univ.)
What is the error of the statistical learning?
— failure and its remedy in deep learning —
13:30 - 16:30
Jun Sakata (Tsukuba Univ.)
Privacy preservation in data analysis
— differencial privacy and secure multiparty
computation —
16:30 — 17:30
Q& A and Open problem session
20:00 — 22:00
Night session
9 H 22 H 9:00 — 12:00
Kiyohito Nagano (Future Univ., Hakodate)
Submodular function minimization and
related problems

— theory and applications —

2 =EOEHH

BOEDEH R EH R TIEH 2 O TV 5
F=IIDOWT, TDTF—YDHE KA THEREL T
WD AT D /5~ % FE D CREMINC fRE L CTH W
7. DT, &b BARI7ZRZEC R /IO
WT, Open problem session X Night session T
il PR E T &2 LTI 2.

3 BEOHE
PR IC &R E R RRICE L D5,

o VT A VT MDOMIE & &S DEE -
Wouter Koolen & (CWI, Netherland)

R 72 Hedge 73D XL DEHIZIAE D,
[k DEH /74T Online Gradient Descent, On-
line Newton Step 72 & EELR AV 71 ¥V FHIFiE
PRE—HNICEBEHTE R Z 2RI N, 51T,
BHEEZ I SICHEIES L, Squint &IFEN
%, HEINIA—RFa—= Vv IR A 7= F
ERROoND I LR EVFHI N, £D LT,
RERFOMREZ RIET % & BIZT — X HEIT
WS (easy data) (ZIHEISIIZHR S 5%\ 2 For
b3 2 FEICBE L CTitda L 7=,

o MEHNFEHHEMHE T4 — 75 —= 2 J O

BT FT— (R#ERKF)

NA ZRFHZEED < MEEH AR B OB % R
R, TD®, TA4—T7—=V7OMEB X,
BAAFI =2 —F )3y b (CNN), #7310
TR &\ o 72 S XER 22 BRI D W TR U 7=

o TIANY—[RHED D DEE T
REAE R RE)
754N — I BT, BT, %

NTTANY—, RIS IZER D ST —
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Wigderson #HiXEER

[HEE1

1 BE

WIEPEDO T v N ) —F@/EO—D2 LT, TV YV
A b VEESEAT D Avi Wigderson ZU45% D&
2%, R TRERPAEERI T2 E T T O
SO IZHMEL 72
HIF : 2016 46 H 9 H 16 ki~ 17 I
#HE : Avi Wigderson
(Institute of Advanced Studies)

il « RO LEERT: R ILF v V8 A
S - # 70 &, WER

- T RKEEA 31 £

- LKA 14 £

SR 5 &
-ERE 24
- ZFDfth 16 %

R TR ES
FoRALRROMIREED

Avi Wigderson %42
(CUPZINZE 255500}

BB 201646 598 () 16:00 ~ 17:00
BT RRIRKRE (KREWL) B8 S 10FAREE
ABHH, BHALAHTE

Wigderson (F17 #—Y) &1, HEDOERISBVTHRRDERLHERERET
ERPERBR I RO —TIVEEREL WS ELLHMRETY.
COE BREBTRAShARRIC, KEFRSNTELIVFLIRITONT
HELTIECCEITBYELS. BRE, FBETLHHDHSBELEESITT.
FHGEFFETTOT, B HEMTFEL.

AR DEN

2 BEEEORA

FRLOENIZEH B & 512, Wigderson Bif% i,
FHREOMERICB W TR OEEAFEREHT, FHER
BEERHEAT 7 V) VU FERT—TIVEEZE
LTCWBEHRMMTEETHS. =D Wigderson #
B, #HI T2 7z Computational Complex-
ity Conference 2016 (BAR, CCC’'16) OZHD
7=OKH I NIRRT, BRAKIEMIEINTE

: Bl R LK)

727 VELRAIZDNWT, ERAER KFEHERD
FHIZE DN S KD ITHEEE U THW .

DUFD, EEHOEBRTH 5.

Abstract. Is the universe inherently determin-
istic or probabilistic? Perhaps more  impor-
tantly - can we tell the difference between the
two?

Humanity has pondered the meaning and util-
ity of randomness for millennia. There is a
remarkable variety of ways in which we utilize
perfect coin  tosses to our advantage: in statis-
tics, cryptography, game theory, algorithms,
gambling... Indeed, randomness seems indis-
pensable! Which of

if the universe had no randomness in it at

these applications survive

all? Which of them survive if only poor quality
randomness is available, e.g. that arises from
”unpredictable” phenomena like the weather or
the stock market?

A computational theory of randomness, devel-
oped in the past three decades, reveals (perhaps
counter-intuitively) that very little is lost  in
such deterministic or weakly random worlds. In
the talk I'll explain

of this theory.

the main ideas and results
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Avi Wigderson
TAS, Princefon

Randomness
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MHEEf: flilse CRIEREE) , B|IHE (FEXGE(EKT)

1 HESEE
1.1 2015%5H822H HEKXES

speaker: Susumu Ariki (Osaka University)
title: On Burgisser-Ikenmeyer-Panova: No oc-

currence obstructions in geometric complexity

theory arXiv: 1604.0643 (Part 1)

1.2 2016 F7H9H ®RKE

speaker: Susumu Ariki (Osaka University)
title: On Burgisser-Ikenmeyer-Panova: No oc-
currence obstructions in geometric complexity
theory arXiv: 1604.0643 (Part 2)

1.3 2016 F9B84H =®RXES

speaker: Francois Le Gall (Kyoto University)
title: On Matrix Multiplication

1.4 2016 F 108 16 H =HX5%H

speakerl: Ryo Yamamoto (Osaka University)
title: (perm,, + det,)/2 DEELE B DIRE
IZDOWT

speaker2: Go Tokuyama (Tohoku University)
title: On Larry Guth and Nets Hawk Katz:
Algebraic Methods in Discrete Analogs of the
Kakeya Problem arXiv:0812.1043

1.5 2016 %F 128 18 H H K55

speaker: Go Tokuyama (Tohoku University)
title: On Erdos distance problem

2 MREOEB

Geometric Complexity Theory (GCT, %fa[f]
FHAEEGR) & 1%, Ketan Mulmuley A3 U 72 P
HATH D, FHESMHRIZE T 5 EE AR
BUZH LT, REGRREEM2HWTT T —
FLEIEWHIEDTHB, GCT W5ERIE, *
R & E &3 B B L AR R MR &
&I MR ERIEE, ThEh, 4 - 54T
DINOIRBIN—TIZLBHDT, 27HIZLE
DIFFERIZHENT, GCT IZBT 2 MDAFZEH I
K BBFOFERR TN — T2 LB VT IV
BRI DOWTiERT .

3 HEDFEBOANR
3.1 20164%F5H22H

Mat,, & EFEEE S n RIE ST 512K D723 R
JEZEfH], Mat: &% OMKZEME T 5. Mat) %
B X (1 <id,j <n)zEEIIED. £IT,
V = S"(Mat}) % X;; O niRFIRZIERD 7294
rEfle 35, — R G = GL(Mat,) &V
IZVEHT2DT, det, € V O G-HEDHATZ Q,
L, MG, n>mizxdL, X Mper, €V D
G-HEDMau%E Z,,, £ 35. GCT DHET &
A, Zym & Q DZHAE C[Zym] & C[Qy)]
% G-t B X, C[Zym] CEHNDDC[Q,] 1TIX
N WEEEAZRDITAZ212L0, ndhim
DEHEADEE Zy oy € QU THDZLERTZ
ETHoTz. UPUBBORRIIZIENWT, £D
L BEEEAI—BITIIFEL RN LR
Na. X0 IEMHEIFROEMARING. m=1
DEESIIMPELRDTU T m > 2 LIKET 5.

Theorem 1 (no-go theorem) n > m? & ¢
5. HOBD nd D Young B X 53 C[Zym] D
d RFREF O RFHEAL UTENER 5,



C[Qy) D dIRFIRE T DHIZE XN D EAE U

THNRIT NI 57300,

DARGIAA A 22 K AME AT U 72 Kadish-Landsberg
DFERIZE NI, KO nd D Young BIFE A
P CZym] D dIRFFIRET DHIZ I mEAE LT
BN 51EN=()\1,...,\p2) THoTLDD

2

3

@
U
N

DD TR IR S W, RS TIE Z DR
EDH L TRDEIIZHEDITTS. (n < md?
BolEd>\/n/m>m2 THs I LIZER)

() n>md?> D& &
(2a) d > m!2 ;D 2;7122 N<mll oy

(2b) d > m!2 Do >, N> mll o

EHOFH O i, T s DIRE Z M7= &
FEAMIXN L, BEEANT ML (V EO dIRFIR
ZIHAF € S4(S"(Mat,,))) HMFFELT Flg, # 0
EAETILERTIETHS. TDDIT, F +
072 SIEIFELAETRTD L, ..., LG € Mat} IZ
U FW 4+ L) #0 (U + -+ eV =
S™(Matk)) THB I k&, dBE s IREFRNFRE
EHR X] + -+ X5 DI FIREHREE D & % sd TH
H5ZLD2DODHEITIEHEMEIE L I EHHE
TIRBZ e EHPL, B IREE Uz,

3.2 2016FE7H9H

HIE DR ETHS. F #£026KFLALT
RTD ly,...,,0g € Mat; IZHL F(y + -+ +
%) #0 THDZ LI, Veronese variety D secant
variety DIRICIZEET 5K 2 W TEEHEI 1 5.
ZTORER, FAOROIEFW+--+0)#0&
L T&WAY, no-go theorem %nﬁﬁﬂﬁ‘é X F D
Qn NOFIEBHEA RN L 2 RTRBRENRDHD,
D7D d ZH s CHEFIN RS A XP 4 -+ X
DITFIREHEE D E % sd TH D FEFEEANDDT
BB, ZTOFEIZTOFEFTITHEATET, d
F7zidnz/h< bfiﬁﬁﬁifﬁ'@fii{ﬁ?ﬂﬂi’é‘éji%
MBS, KX TIE, HEEANRZ FLOD
HHILE 5 A5 220 hftlng theorem % GiEHA

U, lifting theorem ZH\WT d £7zid n Z2/NE <
TEH5ILIZED FOQ, ~DHIRAEZ RN &
ERLUTWAS,

FERHDRA 1, n < m? RS IXBHED TR 2K
BT HRMMND 2 DO TIERWHERE 4 DT
bz,

3.3 2016 %10 A 16 A partl

(perm,, + det,,)/2 ® GL(Mat,(K)) O{EAIZ
K BEECIEB B %2 LA KARE L7z Z 212D
TOREKDPD o7z, ZOHUM AL perm,, & det,
DN B 5 FHR DN HE X D72 X E e LA HED 2
WCERT 2 EEZONDE I EHERL 2>T V5,
I TORIMERZIF ARG Z OfGR2EGE L,
perm, & det, DMEHEGEHE A S L (perm &
(det BASK D[l e AbER 0 HE 1 5 D & e b 73 D
HBH TR d I BR U,

3.4 20164 10H 16 B part2, 2016 F 12
B 18H

ZD2METIE, MAEEHRADRBERTF Tk
DEADA VN7 MZOWTH#H LT, Fiz, B
EDORIERIETH - 7B/ NE MR AR, 3
ROBNM EICRZEEREL TTE 572 SHEOE
MO Z DR K BLETS 5 &, FREEOTEH I ]
D& WS REIZN T B ERIK. 20Tl
EDORAKD TV —2 ZAN—Th D, BETORE
D HEZETH 5 Annals of Mathematics (Z#8#;
I, TOFEEFIZ L DRENEEEATNS,
GOT«®§%®@ﬁfi@mﬁ REBEEATF D

WA BRI ANDOEHBRE UL TOBN 217272,
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HEELf - mHE (BXUEERY) , EdB CRARTRKRY)

1 #BE ((Session 2)) Special Invited Talk
Andrew Chi-Chih Yao (IIIS, Tsinghua Univ.)
New Fronts in Complexity Studies

HEF: 2016 45 H 28 H

s R 2 vy ]

SN« CCC'16 SMER 95 44,
Lt 7Y 3 Vi 100 4.

Computational Complexity Conference 2016
(LAF, CCC’16) MEIXTHMEEI NS D 22T,
AR TS 2T I714 PERET - ay T/
% CCC’16 DHTH DT #&IZHME L 72, 8 1 5T,
Al e KT D FIIEE 4 #4908, GHEEM S
DIFFEDH THIEEAITHE TN T VWS T — I
DWW, ARHBTOWEDHRREE S FE AR SR
i U7z, R HE2ETlE, FHAEMI Mo R
Wi & 72 DRk~ IRt 55 T#E 44 7% Andrew Chi-Chih
Yao i (HHEKY, Fa—VJVIE) 2HE,
FHEEM X OB, X 5IIIFBREERER DS
BODRELEIZDOWTEE> TIHW .

ZHUZHIERKNT CCC'16 DL T a v E
RV Ty aryifibhn, #HFMFEEDOHNT,
CCC D 30 ARV IKHS>TDATA Ry a—ip¥
DR XN, GEEE, Yao Bz LMD, RIX
POHFIZE, Bex RO EBEPTON .

A& mHE (FEEAR) i Hig— (NI

PARRA-IN
((Session 1)) Technical Survey Talks
Yuichi Yoshida (National Inst. of Informatics)

Higher order Fourier Analysis and

«ei)l(story of the main improvements on the
Ponent of square matrix multiplication

Applications to Property Testing
Suguru Tamaki (Kyoto University)

Recent Developments on Circuit Satisfiability E
Francois Le Gall (Kyoto University) EY WL mE

Coppersmith and Winograd
Stothers

Overview of the Recent Progress on @ 3 P | Vasalevska witams
Matrix Algorithms v .y
Benjamin Rossman (National Inst. of Inform.)
New Takes on the Switching Lemma WHIL - 75097 (5K)
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BN : 131 % (405 DB 62 4)
FATRE :

WA (BAR), MERS (MIZRER)
WIPZERE, LS, BE, REET
FHE GHHWS), BEMA GUEWS)

2 AEICDOWVWT

ZOEBEREIX, FIEEM X OBEROTER (7
vy ) 2k LT, 1985 F & D, Jb
KEFDZFAIPNTELZRETHD. INETR
W], IEEE Computer Society 23 F{#9 5 2L
U TP TE7ZA, 2015 F0H 30 HxHL D
37 U, Computational Complexity Foundation
Inc. (I§FF CCF) AAEMELTWAS. S, X
T 30 FEDJELDHFTHIDTT VT ThMPNS
Rif%x, CCF &AM ILFE TR L 7=Dh, Z
DHEBERHTHD. TNETO, FFHEERD
130 D BMEFEFT, BELULFHEE, LT
Rump session 72 & TOEE DR VIRV LD X

, Rk SRR ITKRD 5 72,

DRk eRIT, T ORR THME S 17z B
V714 T = vay T, J#Y T4 T —
ovay THRELEREE L7 (BRFEDH
HEH) .
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Sunday May 29

9:00  Average—case lower bounds and satisfiability algorithms for small threshold circuits
Ruiwen Chen (Univ. Edinburgh), Rahul Santhanam (Univ. Edinburgh and Univ. Oxford), Srikanth Srinivasan ([T
Bombay)

9:30 Strong ETH breaks with Merlin and Arthur: short non—interactive proofs of batch evaluation
Ryan Williams (Stanford Univ.)

10:00 Toward the KEW composition conjecture: cubic formula lower bounds via communication complexity
Irit Dinur (Weizmann Institute of Science), Or Meir (Haifa Univ.)

10:30 Coffee break

11:00 Nearly optimal separations between communication (or query) complexity and partitions
Andris Ambainis (Univ. Latvia), M?rti?? Kokainis (Univ. Latvia), Robin Kothari (MIT)

11:30 A composition theorem for conical juntas
Mika Goos (Univ. Toronto). T.S. Jayram (IBM Almaden)

12:00 Tight bounds for communication assisted agreement distillation

L — —— ——Yenkatesan Guruswami (Cemegie Mellon Univ.). Jakumar Radhakrishnan (Tata Inst. of Fundamental Research)__ _ |
| 1230 Lunch lonyowrown) _____________ ]

14:30 New extractors for interleaved sources
Eshan Chattopadhyay (UT Austin), David Zuckerman (UT Austin)

15:00 Non—malleable extractors — new tools and improved constructions
Gil Cohen (California Institute of Technology)

15:30 Pseudorandomness when the odds are against you
Sergeil Artemenko (Univ. Haifa), Russell Impagliazzo (UC San Diego), Valentine Kabanets (Simon Fraser Univ.), Ronen
Shaltie! (Univ. Haifa)

16:00 Coffee break

16:30 Learning algorithms from natural proofs
Marco Carmosino (UC San Diego), Russell Impagliazzo (UC San Diego), Valentine Kabanets (Simon Fraser Univ.) and
Antonina Kolokolova (Memorial Univ. Newfoundland)

17:15 Break

17:45 Business meeting

Monday May 30

9:00

Decoding Reed-Muller codes over product sets
John Kim (Rutgers Univ.), Swastik Kopparty (Rutgers Univ)

9:30

10:00

Lower bounds for constant query affine—invariant LCCs and LTCs

Arnab Bhattacharyya (Indian Institute of Science), Sivakanth Gopi (Princeton Univ)

Degree and sensitivity: tails of two distributions

Parikshit Gopalan {(Microsoft Research). Rocco Servedio (Columbia Univ). Avi Wigderson (Institute for Advanced

Study)

10:30

Coffee break

11:00

Mew hardness results Tor graph and hypergraph colorings
Joshua Brakensiek {Carnegie Mellon Univ.), Venkatesan Guruswami (Carnegie Mellon Univ.)

11:30

Invariance principle on the slice

Yuval Filmus {Technion), Guy Kinder {Hebrew Univ. Jerusalem), Elchanan Mossel (Pennsylvania Univ. and UC
Berkeley). Karl Wimmer (Duguesne Univ.)

Harmonicity and Invariance on Slices of the Boolean Cube

Yuval Filmus (Technion), Elchanan Mossel (Pennsylvania Univ. and UC Berkeley)

12:00

On the sum-of-sauares degree of symmetric guadratic functions
Troy Lee {Nanyang Technological Univ), Anupam Prakash (Nanyang Technological Univ), Ronald de Wolf (CWI and

Limits of minimum circuit size problem as oracle
Shuichi Hirahara (Univ. Tokye), Osamu Watanabe (Tokye Inst of Technology)

15:00 New non—uniform lower bounds for uniform classes

Lance Fortnow (Georgia Institute of Technology). Rahul Santhanam (Univ. Edinburgh and Univ. Oxford)
15:30 New characterizations in turnstile streams with applications

Yuging Ai (Tsinghua Univ), Wei Hu (Tsinghua Univ), Yi Li (Facebook Inc), David P. Woodruff (IEM Almaden)
16:00 Coffee break
16:30 Evolution and computation (Invited talk)

Nisheeth Vishnoi (EPFL)
17:30 Break
18:00 Rump session




Tuesday May 31

9:00 Tight SoS—degree bounds for approximate Mash eguilibria
Aram Harrow (MIT), Anand Matarajan (MIT), Xiaodi Wu (Univ. Oregon)
9:30 Understanding PPA-completeness

Xiaotie Deng (Shanghai Jiao Tong Univ.), Jack Edmonds, Zhe Feng (Shanghai Jiao Tong Univ.), Zhengyang Liu
(Shanghai Jiao Tong Univ.), Qi Qi (Hong Kong Univ. Science and Technology), Zeying Xu (Shanghai Jiao Tong Univ.)

10:00 Polynomial bounds for decoupling, with zpplications
Ryan O’'Donnell (Carnegie Mellon Univ.), Yu Zhao (Carmegie Mellon Univ)

10-30 Coffee break

11:00 Polynomials, guantum guery complexity, and Grothendieck’s inequaliy
Scott Aaronson (MIT), Andris Ambainis (Univ. Latvia), Janis Iraids (Univ. Latvia), Martins Kokainis (Univ. Latvia), Juris
Smotrovs (Univ. Latvia)

11:30 Sculpting guantum speedups
Scott Aaronson (MIT), Shalev Ben-David (MIT)

12:00 A linear time algorithm for quantum 2-SAT
Miel de Beaudrap (Univ. Oxford), Sevag Gharibian (Virginia Commonwealth Univ.)

12:30 Complexity classification of two—qubit commuting hamiltonians

| —— ——_Adam Bouland (MIT), L aura Mancinska (Mational Uniy. Singapore), Xue ZnangMIT)_ _____ ____________ |
| 13:00__ Lunch (on yourowr) ___ __ ____ _____ ___ _ __ __ ]
1430 Departure time for the bus to ASAKUSA
18:15 Banquet

Wednesday June 1

9:00 [dentity testing for constant—width, and commutative, read-once oblivious ABPs
Rohit Gurar ([T Kanpur), Arpita Korwar (IIT Kanpur), Nitin Saxena ([IT Kanpur)
9:30 [dentity testing and lower bounds for read—k oblivious algebraic branching programs
Matthew Anderson (Union College), Michael A Forbes (Princeton Univ.), Ramprasad Saptharishi (Tel Aviv Univ.), Amir
Shpilka (Tel Aviv Univ.), Ben Lee Volk (Tel Aviv Univ.)
10:00 Reconstruction of real depth—3 circuits with top fan—in 2
Gaurav Sinha (California Institute of Technology)
10:30 Coffee break
11:00 Proof complexity lower bounds from algebraic circuit complexity
Michael A. Forbes (Princeton Univ.), Amir Shpilka (Tel Aviv Univ.), lddo Tzameret (Royal Holloway, Univ. London), Avi
Wigderson (Institute for Advanced Study)
11:30 Functional lower bounds for arithmetic circuits and connections to boolean circuit complexity
Michael A. Forbes (Princeton Univ.), Mrinal Kumar (Rutgers Univ.), Ramprasad Saptharishi (Tel Aviv Univ.)
12:00 Arithmetic circuits with locally low algebraic rank
Mrinal Kumar (Rutgers Univ.), Shubhangi Saraf (Rutgers Univ.)
12:30 Sums of products of polynomials in few variables : lower bounds and polynomial identity testing
Mrinal Kumar (Rutgers Univ.), Shubhangi Saraf (Rutgers Univ.)
13:00 End of the conference
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Report on Research Visit

Visitor: Navid Talebanfard (Tokyo Institute of Technology)

1 Period & Place

Period April 1, 2016 - May 27, 2016

Visiting Place Saint Petersburg State Uni-
versity, Chebychev institute

2 Research Brief

During this period I was attending the special
semester on complexity organized by Edward
Hirsch (Saint Petersburg) and Sam Buss (San
Diego). The program consisted of three work-
shops as well as hosting of several researchers as
long term visitors including myself. The work-
shops were on property testing, proof complex-
ity and circuit complexity. The speakers were
all excellent researchers in the field giving thor-
ough accounts of the area. During the visit we
had regular reading group meetings, seminars
and casual research meetings. I was organizing
a reading weekly reading group on recent works
on circuit complexity and information theory. I
also gave two seminars on my own work, one
on the satisfiability problem and new construc-
tions of hard instances for PPSZ algorithm, and
one on monoid programs and Ramsey theory.
There was also a course running through the
semester on Bounded Arithmetic given by Sam
Buss which I attended. T also actively worked
on a paper join with Pavel Pudlak and Do-
minik Scheder which was started while Pudlak
was visiting ELC in December 2015. I had sev-
eral long discussions with different researchers
on the strong exponential time hypothesis and
started doing research on this topic with con-
nections to practical SAT solving. As a result of

this semester I formulated several new projects
which are still ongoing and made partial progress
on problems in proof complexity.

The topics we were studying during the
semester were closely related to the focuses of
ELC: computational complexity, proof complex-
ity, satisfiability algorithms and so on.
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Report on Research Visit

Visitor: Christian Engels (Tokyo Institute of Technology)

1 Visiting Professor Jaikumar
Radhakrishnan at TIFR

Period 1.Feb.2017 - 14.Feb.2017

Visiting Place Tata Institute for Fundamen-
tal Research, Professor Jaikumar Radhakrish-
nan and Professor Ramprasad Spatharishi

Visiting Place IIT Bombay, Professor Nutan

Limaye

Research Brief My research visit was spend
by discussing with Professor Jaikumar Radhakr-
ishnan and Professor Ramprasad Saptharishi.
With Jaikumar Radhakrishnan I was discussing
some of my current projects a couple times.
With Ramprasad Raptharishi I was discussing
about my current work on depth 5 circuits and
with him and his students about current prob-
lems in polynomial identity testing. Namely, we
looked at trying to combine the advantages of
two different identity testing algorithms for read-
once oblivious algebraic branching programs in
the non-commutative setting. While we did not
get a result, discussing with an expert in the field
of arithmetic circuit complexity and concretely
working on a problem was very interesting.
Discussing with Professor Nutan Limaye was
very fruitfull. We were discussing some prob-
lems in NCO Proof Systems. While it is difficult
to give a short explanation, I will give a rough
overview. The model asks you to generate via
NCO circuits from all strings of length O(n) of
a given language L. With this, there are multi-
ple questions that can arise. While it is already
known that majority does not have NCO Proof

Systems, it is unknown if balanced parenthesis
has. In relation to this, we were also studying
if there is a simpler proof for the majority lower
bound. We are currently continuing to work on
this project and hope to get some preliminary
results soon.

Both these problems are related to under-
standing the limits of computation. Deran-
domizing Polynomial Identity Testing has well
known implications to circuit lower bounds and
results for some models, such as read-once obliv-
ious branching programs, are vital stepping
stones for the general question. NCO Proof Sys-
tems are more related to general proof systems.
Understanding these very small, restricted proof
systems, helps us to understand where exactly
the power lies. In this way you can see this as
laying the ground work for understanding dif-
ferent models of computation and complexity in
general.

2 Visiting Professor Raghaven-
dra Rao B.V.

Period 14.Feb.2017 - 28.Feb.2017

Visiting Place IIT Madras,
Raghavendra Rao B.V.

Professor

Research Brief My stay with Professor
Raghavendra Rao B.V. was split into two major
parts. In the first half we spend time improv-
ing and polishing our submission to the ICALP
2017 conference which had its deadline on the
17th of February. We made great strides in see-
ing the whole paper from a different angle as
well as prove some auxiliary results to this new



angle. This paper shows multiple results. For
depth 4 arithmetic circuits with summation and
powering gates, it is necessary that the bottom
gate is homogeneous to show exponential lower
bound.
nomial can be computed with a depth 4 circuit

In fact, we show that the same poly-

of size 200V while a size of 2" is necessary if
the bottom gates are homogeneous. One of the
main results of the paper which impact greatly
improved with the newly developed view was
the following: We could separate two classes of
depth 5 arithmetic circuits (namely sum-power-
sum-power-sum circuits) which only differ on the
fan-in of the middle summation gate by a con-
stant factor in the exponent. This is a surprising
result as the fan-in of summation gates was seen
as mostly negligible.

The second part of my visit was spend in find-
ing new projects to work on. After a bit of dis-
cussing we ended up with trying to find solu-
tions in the realm of MCSP, the minimum cir-
cuit size problem. The problem can be described
the following way: Given a truth table of a func-
tion f and a natural number k, decide if there is
a boolean circuit of size at most k that imple-
ments f. This problem is one of the interesting
problems where we do not know if it is NP com-
plete or just NP intermediate. Most studies fo-
cus on this problem. After reading the literature
we started with the toy problem of testing if we
can solve parity on z1,...,x, with MinROF or
MinDNF. Here MinDNF is where we instead of
asking for a circuit ask for a DNF formula and
MinROF where we ask for an or of read once
functions, a slight generalization of DNF. Inter-
estingly, the problem of MinDNF is already NP
complete. Here, however, we could not proof this
reduction and we suspect there might be some
Apart
from that, we also developed some other related

complexity theoretic reason behind it.

problems we can study, such as some form of ap-
proximatin for MCSP, average case algorithms
and an algebraic version of MCSP.

MCSP is a possible intermediate problem, i.e.

a problem that is in NP but not NP complete.
Hence, understanding this problem is important
to understand P versus NP and NP complete
problems in general.
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2016 &£ 4 A 15 H
Title: Progress in error-correction: New codes

for old noise models
Speaker: Venkatesan Guruswami (Carnegie Mel-
lon Univ.)

WMHRERD-OIZKH U7z Venkatesan Gu-
ruswami %2 & D2 %17 > 7. Guruswani
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B & DRF 5 HLER DAL TE AR RE 1203,
S [ FBUZ D B D AR DWW TR L CIH O 72,
Abstract: Error-correcting codes play a crucial
role in safeguarding data against the adverse ef-
fects of noise during communication and stor-
age. They are also powerful tools that underly
several modern advances in theoretical computer
science. The central challenge in coding theory
is to construct codes with minimum possible re-
dundancy for different noise models and require-
ments on the decoder, along with efficient al-
gorithms for error-correction using those codes.
Much progress has been made toward this quest,
both in theory and practice, in the 654 years
since the birth of coding theory. Several funda-
mental problems, however, continue to challenge
us, and exciting new questions have emerged
to address the demands of modern technologies.
This talk will survey some of our recent works
on error-correction in various noise models, such
as:

- worst-case errors, where we construct list de-
codable codes with redundancy as small as the
target error fraction;

- i.i.d. errors, where we show polar codes enable
efficient error-correction even as the redundancy
approaches Shannon capacity;

- bit deletions, where we give the best known
codes against both a constant number and a con-



stant fraction of deletions;

- node failure in distributed storage, where we
give low-bandwidth repair algorithms for the
ubiquitous Reed-Solomon codes.

2016 £ 7 B 25 H

Title: Title: Efficient AND/OR search algo-
rithms for exact MAP inference task over graph-
ical models

Speaker: Akihiro Kishimoto (IBM Research, Ire-
land)

IBM Research, Ireland (25 W T, EMEEEEFEA
EIEHL, Fov=v oy, NIHEEY 7 hD
EE[LDRFZET, e ) — F L TW B EARR
KEBWTHERZ{To 7.

Abstract: Graphical models provide a power-
ful framework for reasoning with probabilistic
information. Combinatorial maximization, or
maximum a posteriori (MAP) tasks arise in
many applications and often can be efficiently
solved by search schemes, especially in the con-
text of AND/OR search spaces that are sensi-
tive to the underlying problem structure. In
this talk, I present the power of limited memory
best-first search over AND/OR search spaces,
named RBFAOO, which performs exact MAP
inference over graphical models. I also present
a parallelized version of RBFAOO which runs
in a shared-memory environment. I show that
RBFAOO is empirically superior to the current
state-of-the-art approaches based on AND/OR
search, especially on very hard problem in-

stances.

2016 & 10 A 5 H

Title: Set membership with non-adaptive bit-
probes

Speaker: Mohit Garg (ELC A01&C01 Postdoc-
toral Fellow)

#7212 A01&CO1 HEiZ PD & UCTH#MEL 72
Garg K2y, TNETITIT> CELMEREZMNT
B R ET o 7.

Abstract:

trade-off between the compactness of informa-

We will consider the fundamental

tion representation and the efficiency of informa-
tion extraction in the context of the set member-
ship problem. In the set membership problem,
a set S of size at most n from a universe of size
m is to be represented as a short bit vector in
order to answer membership queries of the form
"Is  in S?” by (non-adaptively) probing the
bit vector at ¢ places. The bit-probe complex-
ity s(m,n,t) is the minimum number of bits of
storage needed for such a scheme. Improving on
the works of Buhrman, Milterson, Radhakrish-
nan and Venkatesh (2002) and Alon and Feige
(2009) we provide better bounds on s(m, n, t) for
a range of m, n, and .

In this talk, we will see the existence of
non-adaptive schemes for odd ¢t > 5 that use
O(m?/ t=Dpl=2/t=D1g(2m/n)) space and the
membership queries are answered by applying
the Majority function to the ¢ bits probed.

In the case of t = 3 probes, we will see that
Majority does not help; all schemes that use Ma-
jority for answering membership queries and can
represent large sets (n > lgm) must use Q(m)
space (a task that can be accomplished by just
a single bit probe using the characteristic vec-
tor representation). In fact, this is true not
just for Majority but also for most three vari-
able boolean functions. However, for two types
of functions, the lower bound that is obtained is

* Joint work with Jaikumar Radhakrishnan.

2016 &£ 11 B 14 A
Title: The
tion Speaker:

amazing power of composi-
Toniann Pitassi (University of
Toronto)

MRERD7ZDITHKH U7z Pitassi &R,
communication complexity O izt DFEEIZ DN
T U CIHW 2.

Abstract: In the last 10 years, hardness escala-
tion theorems have proven to be very powerful in
communication complexity. Such theorems start
with a base function that is ”lifted” via func-
tion composition in order to get a new function



whose communication complexity is essentially
the same as the much simpler query complex-
ity of the base function. Simulation theorems,
while often very difficult to prove, have led to
the resolution of many open problems in com-
plexity theory. In this talk, we will survey re-
cent simulation theorems for a variety of query
complexity /communication complexity models.
We will show how they, in turn, resolve several
longstanding open problems including;:

(1) The resolution of the partition number ver-
sus communication complexity.

(2) The resolution of Yannakakis’ famous Clique
versus Independent Set problem from 1988, and
the Alon-Saks-Seymour conjecture in graph the-
ory.

(3) The best known lower bounds for the famous
log-rank conjecture of Lovasz and Saks (FOCS
1988).

(4) Optimal lower bounds for monotone formula

size.

2016 & 12 A 2 H
Title:
mial Hierarchy: Understanding alternation as a

Proof complexity modulo the Polyno-

source of hardness
Spearker: Hubie Chen (Univ. del Pais Vasco)

Abstract: If one looks at typical proof systems
for QBF, such as Q-resolution, a dilemma is en-
countered: lower bounds for Q-resolution are im-
plied immediately by lower bounds for resolu-
tion, yet this says nothing about Q-resolution’s
ability to cope with quantifier alternation — and
moreover clashes severely with the contempo-
rary QBF view of SAT as “easy”.

In this talk, we will discuss this dilemma and
present a possible way to escape it. In particu-
lar, we present and study a framework in which
one can present alternation-based lower bounds
on proof length in proof systems for quantified
Boolean formulas. A key notion in this frame-
work is that of proof system ensemble, which is
(essentially) a sequence of proof systems where,
for each, proof checking can be performed in
the polynomial hierarchy. We introduce a proof

system ensemble called relaxing QU-res which
is based on the established proof system QU-
resolution. Our main technical results include
an exponential separation of the tree-like and
general versions of relaxing QU-res, and an ex-
ponential lower bound for relaxing QU-res; these
are analogs of classical results in propositional
proof complexity.

This talk will focus on a conceptual discussion
of the work’s motivation, the framework and the

main definitions.

2016 £ 3 B 7 H
Title: Algorithmic design of complex 3D DNA
origami structures
Speaker: Pekka Orponen (Aalto University)
Orponen ##%1%, HmslBRRIFEE DG S,
3 %ot DNA fr v O DB TR 2 ) — K3 54
FKaAT>TND. ZOREITHAMEE (4550
AT a4y 7 A CEEBPEN. £ T, Orponen
BEDRTKRITHIEST 2 D 22T, REIROH
TR MEIMRLE U T, #righeask T+1n
AT 4y 7 A LIFET, 3R DNA #r O #HuU
BdstI)F—%frorz.
Abstract: In a recent work (Nature 523:441-444,
July 2015), we described a general methodology
and software pipeline for rendering 3D polyhe-
dral mesh designs in DNA. In this talk, I will
first summarise the basic idea of Paul Rothe-
mund’s DNA origami technique which also un-
derlies our approach, and then proceed to dis-
cuss the graph-theoretic concepts and algorith-
mic ideas used in extending his technique from
2D patterns to 3D wireframe mesh structures.
The reliability and generality of the approach
is demonstrated by a number of electron mi-
croscopy images of synthesised nanostructures,
including a 50-nm rendering of the widely-used
Stanford Bunny model.



ELC Seminar (Sebastian Pokutta)
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a7 Sebastian Pokutta (Georgia Institute of
Technology)

i H: An introduction to Extended Formu-
lations — capturing the expressive power of LPs
and SDPs

2 H;E
BOl O EHBEEDO O & D, HhiEE Rk

(extended formulation) IZ 2T, Sebastian
Pokutta [KIZZEED S F el £ TOREGRIZ DWW T,
RHE N 2Nz, GBI AT O B Y TH 5.

Linear and semidefinite programming are two
core optimization paradigms with many impor-
tant applications in mathematics, engineering,
and business. However, the expressive power of
these modeling paradigms is only partially un-

derstood so far and extended formulations are a
powerful and natural tool to analyze the possi-
bilities and limitations of linear and semidefinite . Sebastian Pokutta
programming formulations.
In this talk T will provide an overview of re-
cent breakthrough results in extended formula-
tions, both in the linear and the semidefinite set-
ting, and lay out a reduction frameworks for es-
tablishing upper and lower bounds for the size
of exact and approximate LP and SDP formu-
lations. This framework allows for surprisingly
simple and convenient analyzes without relying
on any heavy machinery.



ELC Seminar (Leszek A Gasieniec)
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i % Leszek A Gasieniec (University of Liv-
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10:00-11:00, Deterministic majority /plurality
consensus protocols

11:00-12:00, Perpetual maintenance of machines
with different attendance urgency factors

2 WE

T EET AR TE & 7% Leszek Gasieniec # %
(University of Liverpool) 122 D DifiE %47 > T
W72 Wz, BilEOMEIILLTO L B D TH 5.

Deterministic Majority /Plurality Consen-
sus Protocols. (Leszek Gasieniec, University
of Liverpool, Joint work with D. Hamilton, R.
Martin, P. Spirakis, and G. Stachowiak)

We study space-optimal population protocols
for several variants of the majority and plurality
consensus problems. We start with an important
amendment allowing majority population proto-
cols to report equality if neither of the original
colours dominates the others in the population.
Further we study space efficient plurality consen-
sus protocols in populations with an arbitrary
number C of colours represented by k-bit labels,
where k = log C. In particular we present: (1)
an asymptotically space-optimal O(k)-bit pro-
tocol for the absolute majority, i.e., a proto-
col which decides whether a single colour dom-
inates all other colours considered together, (2)

an asymptotically space-optimal O(k)-bit pro-
tocol for the relative majority where colours de-
clare their volume superiority versus other indi-
vidual colours. The new population protocols
rely on a novel dynamic formulation of the ma-
jority problem in which the colours originally
present in the population can be changed during
the communication process by an external force.
The new dynamic formulation of the majority
and plurality protocols provides a novel frame-

work for multi-stage population protocols.

Perpetual maintenance of machines with
different
(Leszek Gasieniec, University of Liverpool Joint

attendance urgency factors.
work with R. Klasing, Ch. Levcopoulos, A. Lin-
gas, J. Min, and T. Radzik)

A garden G is populated by n < 1 bamboos
bi,bs, ..
rates hi,ho, ..., hy.

., by, with the respective daily growth
It is assumed that the ini-
tial height of each bamboo is null. The gardener
maintaining the garden is attending bamboos
and trimming them to null height according to
some schedule. The Bamboo Garden Trimming
(BGT) problem is to design a perpetual sched-
ule of cuts with the goal of keeping the highest
bamboo in the garden as low as possible. The
bamboo metaphor refers to a system of machines
which needs to be serviced with different fre-
quencies by a robot which can service only one
machine a day. The main objective is to design
a perpetual schedule of servicing the machines
which minimizes the maximum weighted wait-
ing time. We consider two variants of the BGT
problem.

In the discrete variant the gardener is allowed
to trim only one bamboo at the end of each day



: Leszek A Gasieniec %

and is not allowed to trim bamboos at any other
time. In the continuous variant the bamboos can
be cut at any time. However, the gardener needs
time to move some distance across from one
bamboo to the next one and this time is defined
by a weighted network of connections. We show
a close relationship between the BGT problem
and the classical Pinwheel scheduling problem,
which is known to be intractable and present
several approximation algorithms for both vari-
ants of BGT.



ELC seminar (Elad Hazan)
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#H : How to classify from sparse data
TR

For many data sets that are sparse and struc-
tured, data reconstruction is computationally
hard. A notable example is the case for media-
recommendation data, which is sparse and low-
rank. We consider general model for classifica-
tion and regression tasks where we have missing
data and assume that the (clean) data resides
in a low dimensional subspace. We give a non-
reconstructive learning approach for this setting
with provable guarantees.

based on joint work with Tomer Koren, Roi
Livni and Yishay Mansour (ICML 2015)

2 BE

BEEE, Frcty o1 v THIOHOE — A
BETHBHTY VAN VKFED Elad Hazan K%
HE, I F—Z2FELE. HEHRONEIMES
JIRED R TON RO FHEMEIIET 55D T
Hotz. BARIZIX, =2V v RZEMHEDF—
RIR BARRGTT O NI E END L\ DK
EDTT, ZHEHDBEMEMEN LMo T
BRWRRIL T TH, BERIEOSNTVWEHE LIFIF
FAREDFEHERP B ONDG, LWVWIEDTHS.
Rz, HEEDH—FNEHND I L TERTE
LD ETHHoT-..

7z, FMIRFIZ CO3 BEDHEA, M S & A4 v
TA VAT YVa—Y) Y MESEICET 2w
f1-o7=.

: Elad Hazan K D F#EE DO REF.

S5 3R

[1] Elad Hazan, Roi Livni, and Yishay Mansour,
“Classification with Low Rank and Missing
Data,” ICML 2015, 257-266, 2015.



ELC Seminar on Algorithmic Fun (A02)
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RN Stefan Langerman (Université de Li-
bre de Bruxelles, Belgium)

#&H Tilings and unfoldings (XA V> 7&
B D JEBH)

BIE A tiling is a covering of the plane
with copies of a geometric shape (tiles)
without gaps or overlaps. An unfold-
ing is obtained by cutting along the
surface of a polyhedron through all its
vertices, and opening all the dihedral
angles between adjacent faces to ob-
tain a single flat nonoverlapping geo-
metric shape. In this hands-on talk, I
will explore connections between these
two fascinating concepts, in an at-
tempt to shed some light on the follow-
ing still unsolved algorithmic problem:

X\

Other
NP~hard Nintendo Gameg

LI EPNE D)

How easy (or hard) is it to determine
if a given geometric shape can tile the
plane? and the following more artis-
tic and no less fundamental problem:
How to create beautiful (or even ugly)
tilings?

- -egend of 7e) g,

e

B: Vv - FT1310 %

##RM Erik D. Demaine (MIT, USA)
#HE Why Mario is so Hard/Fun (<% V F

R L < EE WD)

BEZE One hypothesis for why humans like

to play games and solve puzzles is that
they enjoy the challenge. We can for-
malize the notion of challenge using
computational complexity theory: if
it’s challenging for even a computer
to play perfectly, then it’s going to be
challenging for a human as well. T will
describe several such results, includ-
ing that Super Mario Bros. and Mario
Kart are PSPACE-complete, which es-
sentially means that you can build



typical computers inside these games.
Proving these hardness results is itself
a fun kind of game/puzzle, where we
need to construct pieces of game lev-
els to implement pieces of a computer,

like memory and wires.

2 WA

(7T XL L ] LELT, 200H0
Ny T4 # TdH % Erik Demaine (MIT, USA)
& Stefan Langerman (ULB, X)L ¥—) Z#H\»
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& H X% AT AN S T2 IEE TSI 2 D 4y
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F#1Z Erik Demaine B DFEEIIE T A 7 — LD
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2 BENT

#BHEA: Pascal Schweitzer (RWTH Aachen Uni-
versity)

#H: Symmetry in Algorithm Design

BEE: In discrete mathematics, symmetry is a
ubiquitous concept that can both be a bless-
ing and a curse. Symmetry arises naturally in
many computational problems and can be used
for search space compression or pruning. How-
ever, its presence can also hinder algorithms
from making progress. Both in theory and prac-
tice, the algorithmic state-of-the-art techniques
used to detect and exploit symmetry in combi-
natorial objects are a combination of algorithmic
graph and group theory. With this in mind we
take a journey from theory over implementations
to applications.

Highlighting both the theoretical and practi-
cal validity of this insight, I will describe novel
applications of symmetry in machine learning
and static program analysis as well as discuss
the more complexity theoretic foundation.

3 HBESIUVBEHIROKRTF
Schweitzer KD (X)) .

;A DT

Schweitzer [k & O A G (X) . 22 THEZ
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ELC Seminar (Abuzer Yakaryilmaz)
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16:30-17:30 Abuzer Yakaryilmaz (University of
Latvia)

[Bit versus qubit

17:30-18:00 H HI#T3
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ELC Seminar (Prof. Mitsunori Ogihara)
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11:00-12:00 3kt S (University od Miami)
[The Complexity of the Predecessor and

Garden-of-Eden  Problems

Boolean Finite Dynamical Systems]

of  Synchronous

2 =EOBMW

IE S AD, WERAE (WEKR) , MNEE
(TESK) L BHITBEMEZEDT VWS Syn-

chronous Boolean Finite Dynamical Systems {Z
B3 2 B OMFZERRIZ DN T, @il 7272< 2
ENAREIF—DHWTHS. #HETIE, Syn-
chronous Boolean Finite Dynamical Systems
, ROZDET I ETEHRI NS Predecessor
Problem & Garden-of-Eden Problem O AR

RER, ROBEES SHERITOWTHI N0
7o, iBEHOMEILILLFDO@EY TH 5.

The boolean finite dynamical system is the
most stringent form of dynamical systems in
which the system size is fixed, the state of each
object in the system is boolean, and the state
update occurs synchronously for all the objects
in the system. The action in one step of a system
can be viewed as a function from a set of some n
boolean variables to itself, and thus, the revers-
ing action as a partial one-to-many function of
that set.

This talk considers the complexity of two
problems related to the reversibility: (1) The ¢-

% (B R)

Predecessor Problem: given a configuration and
t > 1, is it possible to reverse the process from
the configuration successfully ¢ times? (2) The ¢-
Garden-of-Eden Problem: given a configuration
and t > 1, is it possible to reverse the process
from the configuration successfully t times to ar-
rive at a configure with no inverse?

In this talk, I will present some results to pin-
point the complexity of these problems for vari-
ous sets of function basis.

(a) If the available function is pure bit trans-
ferring (i.e., assign the value of one state to an-
other), both problems are in AC®. (b) If the
available function is the bounded-fan-in OR (or
the bounded-fan-in AND), both problems are
in ACC.
unbounded-fan-in OR (or the unbounded-fan-in
AND), the t-Predecessor Problem is in ACY and
the t-Garden-of-Eden Problem is NP-complete
for all constants t. (d) If the functions are cho-
sen from the 2-fan-in OR and the 2-fan-in AND,
the 1-Predecessor Problem is NL-complete and
the 1-Garden-of-Eden Problem is NL-hard and
is in NP. (e) If the functions are chosen from the
3-fan-in OR and the 2-fan-in AND (or from the
2-fan-in OR and the 3-fan-in AND), then the
t-Predecessor Problem is NP-complete and the
t-Garden-Of-Eden Problem is ¥5-complete.

(c) If the available function is the

3 EBHRONA

Predecessor Problem & Garden-of-Eden
Problem % & $1(Z, local transition function @
FHERE I OBIR N SR INTE D, KT,
AND & OR 7 local transition function T®H 5

Gan, ERMENRELoTWS., KT
iX, F¥IZ AND & OR @ Fan-in IZ&k->TH X
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(ZHEEEER) HHEEE - 2500, 2017 4E8 H (F4) . 5. Akitoshi Kawamura, Sonoko Moriyama,
Yota Otachi, and Janos Pach:

A Lower Bound on Opaque Sets, In Proc.

Morpion Solitaire 5D: a new upper bound
of 121 on the maximum score, Information
Processing Letters, 121, 6-10, 2017.

Thin strip graphs, Discrete Applied Mathe-
matics, 216, 203-210, 2017.

4. Akitoshi Kawamura, Florian Steinberg, and
Martin Ziegler:
Towards Computational Complexity The-
ory on Advanced Function Spaces in Anal-
ysis, In Proc. Computability in Furope
(CiE), 142-152, 2016.

FAiiTam 32nd International Symposium on Compu-

1. Hanna Sumita, Naonori Kakimura, and tational Geometry, 46, 2016.

Kazuhisa Makino: 6. Akitoshi Kawamura, Florian Steinberg, and

Parameterized Complexity of Sparse Linear Martin Ziegler:

Complementarity Problems, Algorithmica, Complexity Theory of (Functions on) Com-

BT

. Akitoshi Kawamura, Yuichi Tatsu, Yushi
Uno, and Masahide Yamato:

pact Metric Spaces, In Proc. 31st Annual
ACM/IEEE Symposium on Logic in Com-
puter Science (LICS), 837-846, 2016.
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Katsuhisa Yamanaka, Erik D. Demaine,
Takashi Horiyama, Akitoshi Kawamura,
Shin-ichi Nakano, Yoshio Okamoto, Toshiki
Saitoh, Akira Suzuki, Ryuhei Uehara, and
Takeaki Uno:

Sequentially Swapping Colored Tokens on
Graphs, In Proc. 11th International Con-
ference and Workshops on Algorithms and
Computation (WALCOM), 435-447, 2017.

Shuichi Hirahara and Akitoshi Kawamura:
On characterizations of randomized compu-
tation using plain Kolmogorov complexity,

Computability, & F .

Akitoshi Kawamura, Florian Steinberg, and
Martin Ziegler:

On the computational complexity of the
Dirichlet problem for Poisson’s equation,
Mathematical Structures in Computer Sci-

ence, fg# T €.

Satoru Iwata and Yusuke Kobayashi:

A weighted linear matroid parity algorithm,
Proceedings of the 49th ACM Symposium on
Theory of Computing (STOC 2017), ¥&#
FRE.

Takehiro Ito, Naonori Kakimura, Naoyuki
Kamiyama, Yusuke Kobayashi, and Yoshio
Okamoto:

Efficient stabilization of cooperative match-
ing games, Theoretical Computer Science,

P T E.

Ken-ichi
Kawarabayashi, and Yusuke Kobayashi:

Naonori Kakimura,
Packing edge-disjoint odd FEulerian sub-
graphs through prescribed vertices in
4-edge-connected graphs, SIAM Journal on

Discrete Mathematics, Ya#k €.

Yusuke Kobayashi and Kenjiro Takazawa:
Randomized strategies for cardinality ro-
bustness in the knapsack problem, Theoret-
ical Computer Science, ¥&# T €.

14.

15.

16.

17.

18.

19.

20

Yusuke Kobayashi and Sho Toyooka:
Finding a shortest non-zero path in group-
labeled graphs via permanent computation,
Algorithmica, 77, 11281142, April 2017.

Ken-ichi Kawarabayashi and Yusuke
Kobayashi:
An improved approximation algorithm

for the edge-disjoint paths problem with
congestion two, ACM Transactions on
Algorithms, 13, Article 5, December 2016.

Kristé6f Bérczi, Tamaéas Kirdly, and Yusuke
Kobayashi:

Covering intersecting bi-set families under
matroid constraints, STAM Journal on Dis-
crete Mathematics, 30, 1758-1774, Septem-
ber 2016.

Ken-ichi Kawarabayashi and Yusuke
Kobayashi:

Edge-disjoint odd cycles in 4-edge-
connected graphs, Journal of Combi-

natorial Theory, Series B, 119, 12-27, July
2016.

Takehiro Ito, Naonori Kakimura, Naoyuki
Kamiyama, Yusuke Kobayashi and Yoshio
Okamoto:

Efficient stabilization of cooperative match-
ing games, Proc. International Conference
on Autonomous Agents and Multiagent Sys-
tems (AAMAS), 41-49, May 2016.

Takashi Horiyama, Takashi lizuka, Masashi
Kiyomi, Yoshio Okamoto, Ryuhei Uehara,
Takeaki Uno, Yushi Uno, Yukiko Yamauchi:
Sankaku-Tori:
game played on a point set, Journal of In-
formation Processing, fa# ¥ 7E.

An old Western-Japanese

. Jean-Francois Baffier, Man-Kwun Chiu,
Yago Diez, Matias Korman, Valia Mit-
sou, André van Renssen, Marcel Roeloffzen,
Yushi Uno:

Hanabi is NP-complete, even for cheaters
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26.

27.

who look at their cards, Theoretical Com-

puter Science, Y&k T .

Michael Lampis, Kazuhisa Makino, Valia
Mitsou and Yushi Uno:

Parameterized edge hamiltonicity, Discrete
Applied Mathematics, a4 €.

Takeaki Uno and Yushi Uno:
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national Conference and Workshop on

K. Yamanaka,

graphs,

Algorithms and Computation, Lecture
Notes in Computer Science 10167, 435-447.
2017

T. Miltzow, L. Narins, Y. Okamoto, G.
Rote, A. Thomas, T. Uno:

Approximation and hardness of token
swapping, Proceedings of the 24th FEuro-
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