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Interdisciplinary research on network coding and quantum computation

WIS OB (F130) « Ry P =275 &1E, Ry NU—7 LOZHERBEICBNT, Xy
N U — 7 i EE ETOFROFFSALOA M2 e 2 5HimO — 2B Th 5. AWFIETIT,
Xy b U= FFEOERB BT ERICBOTOAMANGNEZFFMICOE L. TORE, 55
RHIRIMEAED S & T, BFERICST L%y MY =750 AL NS, F
7z, WHgEdE L TR DN B 2 BRI L OWE ORI L7z,

WFZER R OMEEL (3230) @ Network coding is a field of coding theory that studies if coding
information at intermediate points on a network is useful for the communication among
multiple parties. In this research, whether the technique of network coding is also useful
for quantum information has been deeply investigated. As a result, the possibility of
network coding for quantum information has been clarified under some reasonable condition.
Moreover, several techniques obtained in the research have been applied to develop the
theory of quantum computing and communication.

SR TERR
(BAEHAT - 1)
[ERESES LiEESE & @t
2007 F 900, 000 0 900, 000
2008 1,000, 000 300, 000 1, 300, 000
2009 900, 000 2170, 000 1,170, 000
FHE
R
o El 2, 800, 000 570, 000 3, 370, 000

WIEs e - B RtRE, SRR
P D3R - ME AR - 15 IR0

F—U—R: xRy NUV—IFE, BFEHE, BFEE

1. WFFERHAG S W OH 5

(1) &>y hT—I 5O, 2006 4
\ZHRGEE D 7N — T & o THIZE D g 3
ST, WFFEEIL, 2006 £4EAE~2007 L5
(RS TAZE (A X — T v ) OFfilh

DHET, BEFRELZETEERORXY MU
— 7 FIZBWTRhEMIZEEFET D708
Bk E CO/FEIERER T NENIE L
T&7. ZORE, X754 Ry U=
EFEENDREN 2Ry N =728 0T
BB TP D 2D II3 % 2 bn



FRHTHLZ LR — T, EMIZEST
DI BLIZE A TRV E RSN
ool ABFIEHAARFICIL, Leung & DOAFSE
e EHGR O BRMm I TW IR Th -
7z

2) 9k () x> b T —27 FF503 2000
HED Ahlswede HIZ & 5B ALIKE, A0HEITHF
ZENTIER L, < OFZER R STz
2, FHERFLER OIS OFRIZEIE Y
£ X emode. MREIL, BEFXy NU—
I e LDk b, HllR Yy N T — I FF D
AT ORFFE D ML EEMEZ K U T -,

(3) Fz, AWML HNIAIR D E TR v
U — 7 {5 O RRRETHRIEESIOT
ASTFTN, BFRry NI HERBRFHE
IS TE B REEE 2 FE B A D TV
7-.

2. WEDOBER

(1) BEFERE LR Y P T —7 ETHRMIC
EDHD, BfRXy NI—IFE0FHES
—WREIIRR y R — 7R LT, BEx e )E
MHERBET S, 2RIk, —d—ETmE
THRAES N D UL EOBIE RN ATRE 72 % v
MO —27 @ bR v U—E RS, E0EE
NEORIFR % FARD 5.

(2) BEFxy FU—7 5 O3 R % W
WZT D=0, H#Ry N — 27 5527
DRIT HAFEEITH . &Ik T @EM
BEMEND B Ry T — 7 5 THL
MICEEIN D&M LT, Hlr
N — I B ORREMEZERTH LT,
MRy NI SRRy VY-
BOEERRIGERERLMNCT D, £
iy N — 7 550 E &R ~OIH
HERT 5.

B) BfRry NIU—J B EDOHETHLEL
S5 ETIERENZ & FHEOHERIZIS
AL, BE2zEEFRtEERICEET 5
BEMEE T ORRAZH LTS, L LITEE
HHRECHR~OISHEZ B L, &1EEH
HE L HIEEHEEDO X ¥ v IO T
RErd 5.

3. WHED ik
(1) AWFZEE, W &SRR E

MDHWMIET D DT, MLy T ONTEE L%
MBI R AR>S & TR 2D 5 Z &

WHEHETHoT. & UTHARZEDOEHBIR,

S RFOIN TR, BARIBLO LA E
FEED &%, FERFR ECHEITHED

B2AT 9 7 EREICHE R EZITY, Z<0
WH7e 2 LA T 7z

(2) HESNDOWFFEE &%, FITAA VT %
mER., EwomE eIz, ZhETO
M L0 T 5720I, MRE A ER:
ALY, EESEEFALEY L.

(3) MEEEEDD ETHENZTAT TR
BRI, YNNI T L 20> =W Bk
FAT&EZHRGA1E, TONE OIS b
FLZ HEEE L 7=,

(4) ORI, B AR, &1
TR, BeRoBES S O EES THER
L, SESERTA— w7 2/52LT
B LD RMECR R AR LT,

4. WFFERE

(1) MBI A BB R R 2RO R TR v
N — 2 RS 1 7 Y]

O WFEE S ORMEFEL PN STV
77 RIS L O Leung & DEEEFEIZ L 1,
EffEWmesRE Ty hU—7 ETCIEfIC
EETHEOICRKER EO/FBbixm AT
VN EWIH RS LTV, — TR
e cix, &y hU—2Z12Mx T [
HMOMBIM 72 BERK] 2R0niE, BRE®EE
DOFFFALIFAERIC2D 95 ZENPLMNIC
Ntz

©@ X BEAEMIZE, D5y FU—2 ET
THORy NT—IFERAHERD D
1, AC bRy —0E&Fxry NU—27 ET
B3y NU—7 5, HiomMBhE#R A
WOBBOVERERYDH>BZ EEFEHLE.
ZOFEHET, HBEERSEBERICES
T D NCZMMi 72 BE K TH D7D, FEk
BICEFRY NU—IHFENRERESND B
TREREWRAVWERSLEZLND.

@ AHORLL LTIE, e iusE
B A & ORRIERIR T & 2 02 BERBFZERR
BThoEEZDND.

(2) HIR y b — 7 FF 5 0% A%
PRIE [ EETm L T 70 &)

O vy NI =7 FEOMHRITEBNT, KA
WS TWD Ry NU—Z Tk T #E
RIEN DD, Ik S DOBEROEEE L%
BEORXTNE Y hU—7 LICERE SN
L&, “TEOXXY VT 4 EFiol Aty hY
— 7 DHKILER-T, FNLENDOTETO
BEMEENAREL R D0 E I A LM



THHETHD. ZOMEII—MIZ NP 24
METHDZ ENMBENTHDN, k AR
W BR U 72 555 13 2 s s [ Cif L D RTRE
Hnd 5.

@ 2007 FEDEPEEHE ISIT T k=2 OHFAITH
TAHLZBEXEER 7T LY A0 Wang &
Shroff IZ X VBB INT=2Y, AAFFETIETEL
W72 % 05EC, ARRKZEERALE LTHRIH
THHEE, EREOBFRD k iZxtd 5 %HEK
R 7 LU X AL LTz,

@ AEETNTY XA L% L 7R k
TRIBICEMNT 2 2 ENA%OBETHS.

(3) Br@EFAEREE B EHEREDOM
PRITEEF RIS, 9 72 L]

O BETEEHARIEREIE, Bxicr—%
EROEBOBEENBEEITHIZLET, b
DHAT HRBETDHZOICHLEREEE
BAIETA2EGCTHY, BFaFEB Lo
FBOMEICHB N CTEELRHm THSH. A5
T, FAEREOR LM IN MR T o b
JVZBA LT, B lERHEEE ST 72 R
DT ZFIH L CREmICarsE LTz

@ Z=ofER, FARBRY 0T — VEIEKICE
THECFBEHERTITHEBEFEEDIZ
FE2fETHH L EIFEH L. £7-, BEN
W T H—IF 1T H0MNE, WEHE
BIZIZEAEREBEEEZ N2 E LN
272 o 7=,

@ LvEELGRBVA T ha Lo
IZBWT, AR L X9 7 8ao -
FOT AT T NAHATE 200345 %08
THHN, BRETIWEREZETE LT,
SR LT AT T 2MAEBbEDL 2
EMVELEEZLND.

(4) BFEMFHEREOEMAMN T [ EER
4,5 72 &)

O BRHERELIZ, AL THEzZLBNS
TR ~DT 7 AR RET D EE &
DI ET, T—X DA I EZ D720
(CHBEIVE R EEOFIEE, [EROFEE
HEICBWTBEAICIFE S TWS. 17
N XAERFALESSOERGFERIT
EEMGFERELITIh, EEHEERICE
FARENR I NE Y7 THD.

@ ARWFFETIE, T—XDFEEFRDT T —
W DA & v MR R IZEET S
ZHEAORBREOREZFALT, &8
MR BE DR 23 7. £72, B+E

MitE R BT EEHEEOBRENIL,
Cleve BLIZX -~ THELNTZ 2 >OHEER D
BENB WL D007 03 Y ZABEED S
ETRKETHDL I EEFEH L

(6) B&EF/—LEETBEFFEOMMERIE
HRER 2,570 L]

BEROIERIMEE RS Bell DARZEXD
o F DI DR R A 779 CHSH A%
K, TFEEHO T L —Y -2k B —2D
FlciHERbsh, fEEHRNRT 7 r—
FNOLMEENTWDS . ABFZETIL, CHSH R~
LR EZFDOHDLFED AT IST D BT
F—hEBFITUELT I BRAGEERED
BTWREHEELOORNY 252, B1@
EHEED o halnhbEBELNEH LW
B — L OBEEITo 1=

5. TR ERLE
(WFZEf R, AFge 03 B ORI ZE 35 12
=Y

Udessims) (BR1 8 )

1. Hirotada Kobayashi, Francois Le Gall,
Harumichi Nishimura, Martin Rotteler,
General scheme for perfect quantum network
coding with free classical communication,
in Proceedings of 36th International
Colloquium on Automata, Languages and
Programming (ICALP 2009), Lecture Notes in
Computer Science 5555, pp. 622-633, 2009.
i

2. Harumichi Nishimura, Rudy Raymond,
Quantum random access coding,

IEICE Transactions 92-A(5), pp. 1268-1275,
2009. EHiAT

3. FaRrRIE, E1itE, B 1 — 48(12),
pp. 26-31, 2009, ZTHAME

4. Ashley Montanaro, Harumichi Nishimura,
Rudy Raymond, Unbounded—error quantum
query complexity, in Proceedings of 19th
International Symposium on Algorithms and
Computation (ISAAC2008), Lecture Notes in
Computer Science 5369, pp.919-930, 2008.
i

5. Andris Ambainis, Kazuo Iwama, Masaki
Nakanishi, Harumichi Nishimura, Rudy
Raymond, Seiichiro Tani, Shigeru
Yamashita, Quantum query complexity of
Boolean functions with small on—sets, in
Proceedings of 19th International




Symposium on Algorithms and Computation
(ISAAC2008), Lecture Notes in Computer
Science 5369, pp.907-918, 2008. & A

6. Masaru Kada, Harumichi Nishimura,
Tomoyuki Yamakami, The efficiency of
quantum identity testing of multiple
states, Journal of Physics A: Mathematical
and Theoretical 41, Article no. 395309

2008. A

7. Kazuo Iwama, Harumichi Nishimura, Mike

Paterson, Rudy Raymond, Shigeru Yamashita,

Polynomial-time construction of linear
network coding, in Proceedings of 35th
International Colloquium on Automata,
Languages and Programming (ICALP 2008),

Lecture Notes in Computer Science 5125, pp.

271-282, 2008. ZFiA

8. Kazuo Iwama, Harumichi Nishimura, Rudy
Raymond, Shigeru Yamashita,
Unbounded—error classical and quantum
communication complexity, in Proceedings
of 18th International Symposium on
Algorithms and Computation (ISAAC2007),
Lecture Notes in Computer Science 4835,
pp. 100111, 2007. ##HA

9. Kazuo Iwama, Harumichi Nishimura, Rudy
Raymond, Shigeru Yamashita,
Unbounded—error one-way classical and
quantum communication complexity, 1in
Proceedings of 34th International
Colloquium on Automata, Languages and
Programming (ICALP2007), Lecture Notes in
Computer Science 4596, pp.110-121, 2007

A

(Fa5k) Gt2 41

1. Kazuo Iwama, Harumichi Nishimura, Rudy
Raymond, Junichi  Teruyama, Quantum
counterfeit coin problems, 13th Workshop
on Quantum Information Processing

(QTP2010), Zurich (Switzerland), January
18-22, 2010.
2. Harumichi  Nishimura, Worst—-case

winning probabilities for the sum of CHSH
games, International Conference on
Quantum Information and Technology 2009
(ICQIT2009), Tokyo (Japan), December 2-5
2009. AR

3. FAHGE, HHEOEBEFEEFEER, B
21 Bl & IEREATIFIe S, F4m, 2009 4F 11

A 4—5 A, s

4. FfHRE, BEfarba—22ES<GE
HEFG & o, BAEES, KK, 2009
HF9H24B—27H. BEER

5. =W —H1E, PEAIEIE, Rudy Raymond,
Designing quantum game strategies from
quantum communication protocols, = F
a—7—a U, HE, 2009 4 5 A
26 H

6. /IMRILIE, Francois Le Gall, PHATIAIHE,

Martin Rotteler, General scheme for
perfect quantum network coding with free
classical communication, &% 20 [Bl&EF{&EH

e ss, JRE, 2009455 H 22—23 H.

7. Andris Ambainis, ‘A, P IS,
PERVE1E, Rudy Raymond, Aal—AR, LT/,
Quantum query complexity of Boolean
functions with small on-sets, #f 19 [A|&
FIF AT FES, B, 2008 4F 11 A 20—21
H

8. MW, TariGiE, W ERE S0
TIRREIZ X9 5 ZMME R E ORI 5k, F
18 [FI& 7 IEHEIraFsE s, #OL, 2008 4 5
A 22—23 H

9. Ashley Montanaro, P 4f753& , Rudy
Raymond, Unbounded—error quantum query
complexity, @ ¥ a—TF—3 3 i34,
KFn, 2008 43 A 10 H.

10. Kazuo Iwama, Harumichi Nishimura, Rudy
Raymond, Shigeru Yamashita,
Unbounded—error classical and quantum
communication complexity, 11th Workshop

on Quantum Information Processing
(QTP2008), New Delhi (India), December
17-21, 2007

11. E*T/DL, Eﬁi&o%%L'fmn %%, @/(
FREMERE Fos, BEE, 2007 410 H 28 H
—30 H

12. /NEIEHE, ﬁﬂ‘?‘“ i, %%Turing&%ﬂim
21 H—24 H

13. & —E, PEfIEE, Rudy Raymond, [l
T, FEEMRY —FhRE B I OHHEE
FHEE, 16 BlE T E RIS, JEA,
2007 £ 5 H 17—18 H

(& Dfth)



R bR—=
http://www. mi. s. osakafu-u. ac. jp/ hnishi

mura

6. WFIEhLR
(D WFgERFEE
TEATEE (NTSHIMURA HARUMICHI)

KIRIFNL RS - B2 RAFZE R - GEAD
WFgeE 5« 70433323




