C1-5-1

(722 OS] ISHIATRES (3)

A AR NEAZEERE - Hahn Case

A i 1, Vinet Luc??, Zhedanov Alexei?
LR, 2IVADO, 3 £ b YA —n k2, 4 dhE NEKE

e-mail : tsujimoto.satoshi.5bs@kyoto-u.jp

1 IEC®HIC

WA, FRERBER Y 2 O ICRICEE T 2MEIZZ I IC DD, ZDOHFTH Askey A F — LAIZHDER
ZIEA EHBEMOMERISEELZMEZ HDTWVWS, RFHETIE, Z0D Askey AF—2 %2 WERH
HERE%Y (BRFs) WHRRS 2 FhiE 242 %35 (1], T2 TOFH =1, BRFs Y EXRZIHK (OPs)
DR ZH NS> 2 ZHIELTED, R Hahn BRI, 37205 KIREMHDRE S /- i85%
AL s L ICER RS TS, ZO7 7 —FI2&D, Askey AF—LDWARY MAMERNTET % X
AREEEAL, ZOREZHSPICT 2N TE S,

RFELTIE, BLDIT, XZREDEA L ZD 3 5DERITICE T 2 HRXITERAREIZOW
TN T 5. RS, o 0EBITEHWT—RLEGMEME (GEVP) B X K@ OE A fEkME
(EVP) 28 EL, ZhHDfRr LTHRONZEARICEHT 2, Z I THROLNIZERDOEEDOHDE
et C, MR T 2REEBOMNARY B KOCELREICOWTHRS 5. Ffi2, Hahn %
BIEz i 2 BB L, ERZIHAB X ONERZ A2 B8 68§ 2 Hikze 5
A %o
2 XEK#

ZZTHS X 2 REE, 30DERTT X, Z,V 2Fb, FICR LD (N+1) XLEY 22—V M %
BT %, AU, IRXTOEBICS ZEMNAMHERATZEE {|n),n=0,..., N} ¥, TR0
DDORTZ M| ), |y) e M ITNTEHHME (x| y) DM o T\, Askey BE & Z L cBlE S
ZEAROMHEDIAARIIE LT, XXREUX, VW =X+pZ(peR) ITLBLF— K&t [2]
BXUO(X,Z) vV 2&T GEVP-EVP Xb & tl& 3 2 Rk 150,

M Bases for M
e GEVP &K {|d,) },{|d:)}, n=0,...,N:

(X_)\nZ)’dn>:O7 (XT_)‘nZT)’d;‘J:O (1)

o EVP BIE {[en) . {le) L{I /) b{I /) }, n=0,....N

Vien)=pmlen),  V'len)=pnlen) (2)
Wl fa)=valfa)y W) =valf) (3)

ZDrE mn=0,1,..., NIZLT, ROEREGHRZ#HTZLRIN5,
<€:in | en> = ﬁglém,na <f:1 ‘ fn) = erl(sm,na <d:z ‘ Z ‘ dn> = wrjl(sm,n (4)

MOverlaps FEM D BEEGREICEHN S m 12 & o TINUAHT IN-BERZER n ORI ZEAT 3,

Sm(n) = (em | fr), Sm(n)= (e}, | fa) (5)

AAIGSHEEER 2024 4E 2 H#HTRE (2024-09-14/16) Copyright (C) 2024 —i&HEHIEA A AIGH RS



v, ROBEXRMEFEAZHLT e REN5,

N N ~
Z =t Oty D S (1) S (Vi = G O (6)
n=0 m=0
X512, GEVP ¥ EVP oHEEZFHWT
Un(n) = (em | ), Un(n)= (e, | Z]|dn) (7)

ZEANT 22T, HRCHHEBEBOMONESRBE AN ZE  E M

N N
Z Um(n)Um’ (n)wy, = “;zlém,mU Z Um (n)Un, (n/)"{m = wrzlén,n’ (8)
n=0 m=0

MEOND, XXRBOFHD—2IX, Leonard X GEVP 7+ v %2 EATWA I ThHD, Z
NEX BIXEZHPV OEEEECBNT_ENATIITEZ NS, ZOREELTHHERICTSZ
¥ T, Up(n) B30 BTN T 2 —BALEFEAEX 2z L, 3] TREATVE XS
12, WEZZ = b F =5 U, (n) ICEEN2EFERCHRINE Zehbh 3

AFHETIX, KD A X Hahn fRECZELD EiF, Hahn BIBECE A OCEEGRZ BB L, OPs ¥ BRFs
2 RED & BARINCRERL S %

E&E1 X, Z,VEERITE T2 XX Hahn RE m$H

[Z,X]=2%+ Z, (9)
(X, V] ={V,Z}+V +¢&I (10)
[V, Z]) = 2X +nl. (11)

2T, [A,B]=AB - BA,{A,B} = AB+ BAT®5%,

Z ZTORRIE, Askey R ¥ — 2 DOILER & FIRBBUERR O REICFHF G T 55D TH D, Racah BB
U020 ¢ FUANDFEHZREL T2 DD TH %,

SE X

[1] S. Tsujimoto, Luc Vinet, A. Zhedanov, Meta Algebras and Biorthogonal Rational Func-
tions: The Hahn Case, http://arxiv.org/abs/2405.05692v1.

[2] P. Terwilliger, Introduction to Leonard pairs, J. Comput. Appl. Math., 153 (2003), 463—
475.

[3] A. Zhedanov, Biorthogonal rational functions and the generalized eigenvalue problem,
J. Approx. Theory 101 (1999), 303-329.

[4] S. Tsujimoto, Luc Vinet and A. Zhedanov, An algebraic description of the bispectrality
of the biorthogonal rational functions of Hahn type, Proc. Am. Math. Soc., 149 (2021)
715-728

[5] Luc Vinet and A. Zhedanov, A unified algebraic underpinning for the Hahn polynomials
and rational functions, J. Math. Anal. Appl., 497 (2021) 124863.

AAIGSHEEER 2024 4E 2 H#IHTRE (2024-09-14/16) Copyright (C) 2024 —&HEHIEA A AIGH R ER



C1-5-2

(722 OS] ISHIATRES (3)

EBRBNIL -1 FREADAEFRMR TR RBELSAIREIED

R B 1 S 3
VAEARS, 2 SR
e-mail : mmsk3053Q@Qoutlook.jp

1 HERER

AR ENEL R, HERE ROERZ R L SHBILT 2 FETH 5. ROOAREDENH
BEZNHNE, vadR T4 v 7B de/dt = Me(1 — x),x = z(t) OEEEULTH D, BoNLF
BREHETED (1] LIZhTVWE. BRETORD 2S5 713, EHMREZELEETD, Lo
ROMDZ 57 —BLTWE. LhLAAS, EFRICHT 2 #EECR O R E DRI,
AENENEEAL S 1XTHD, BERNCZH/DEVEIFV R,

WD ENEOEIEENZ, BECHE > THETH o720, 2 1CE D THEMERS N,
ZOFIETIE, KB ot 2 EHR gy (1) TEBIT 2 2R TH 2. ny(t) D T% I RZH
R, DB%E U REERL B, qp(t) —e = O 1) (t = 0) BRD LD =, np(t) % [1)1]
ST (B [3]) BIER. et O [I/U] AFEBIE, [ > or =i

mo(t) =1, mo(t) =1+t no(t)=2+2t+)/2, ma(t)=(2+1)/(2-1),
N3,0(t) = (6 + 6t + 362 +13)/6, m21(t) = (6 +4t +t*)/(6 —2t), -+

LD, L <V O EZE g p(t) = (qra(—t) "t &b, BERBUR {tun € Z} ZERERE t OV
YTV IEET R, Ao e, = thyr —t, > 0 THOARERFEE 2. AEED %
Axy = (Tpy1 —xp)/en, EBLL 2] TR, FXBEAERE, v 271 v 7 AT 2 7HE
NEDERELTVS. HARM M & 1] AFEMT 2L gp(—M) THB. FFEBTI+I X
DFEEZ b OB Y X7 4 v 7 AR

~ . (=Aey) — 1
AZp = Mpns1(l —zn), Ap = _M

(1)

rEHEhG. (1) IEEMRETr Y 2T 4 v 7 HRERIGED L. F, EBtCHLTE, <t <
tnt1 D& ZF, floor(t) =t,, index(t) =n &BL. BRI ZXT7 4 v 7R (1) O—Mf#IEZ,

€n

) index(t)—1
e Ge Ty Y0 =Nt ) T mea) @

EREF S, (2) R CEBRO—RIIEO <. (1) IXESXEERAETETE VWA 5.

W7 EXRKEE D 201 2] T, FXEEAERORESZMESTE 5. K&, I
FITHRE IR T 2D 2 METH 5. KFERTIX, EBHREAIL X — A1 75K

—M%:paj—l—qwm, M=m-1 (3)

WOWTERS. 772, RABEK z=2(t) e RTHH, m I 2 U LOEEHT, p,qge RIFIEFER
ERTHZ. (3) IIWBEBE i u=1/zM ZHV3 ¥, ERTIEHER du/dt = pu+ q ITEH
Ehs. ZOHER 20— lREFRIRRCESEL, EEEBENTIIICRET Z T, (3) DAfES
ENEGHIEHNTES., by, KEROEWNTH 3.

AAGSHEEER 2024 4E 2 H#HTRE (2024-09-14/16) Copyright (C) 2024 —&HEHIEA A AIGH RS



2 EFER
SEREAET du/dt = pu+ q DIR%ERD, WEZEEZES uw=1/2M 2HV2 ¥, (3) O

2(t) = ! (4)

,</<$(3)M * 2) o

ERDZIENTES. (3), (4) ZFAFICIRBRTFETHIULT 2 2, VX —A HTBRAOANEFHFT
EXREERAED AT LT, ROEHBFELNS.

B 1. N X —A4 7515 (3) ORFBIRL 2 (t) ZBERUR {t, } TEBIL, BEBCRAIBEEE ©, £ B<.
TR et @ [1/1] RFEBL my (pt) BT, BERBISL p,, M, %

B = nl,l/(pen) -1 M. — 1 — (Zng1/7n) (5)

" €n ’ " 1-— (l‘n—&-l/xn)M

AT L. RHPBEE 2, BT 220 ER

ﬁnxn + qle(ﬁn/p) _ Tn
_ e S Tpy1 = — - —— , (6
1+ €npn + €nqzM (P /D) 1+ €npn + €972 (B /D)

B—RREZRD 2 Z e TE, ZOMRIE Pt OBERUR {t,} 1ITBT 2 [I/I'] T (1) ZFAWT,

index(t)—1

2y = ! o(t) = mu(plt —floor()))  []  mulpenw)  (7)

M L g _ g’ n’=0
\/ (57 +2) ote) -

rRIND, EFEHRICENT, (6) DF 1 REALX—4 HER (3) NESE, i (7) 256
(4) NED L. BERCR (6) OEKER (3) 1S3 2 JRFATRERILIRZORE X |+ XRTH 5.

1) ST 5 2 BB 5, % BRI < &,

—MnA:Un =

n . Dn, 1 . Dn, €nD . Dn, 1 .
% = 1if[1/0], % = 1= it/1) % =1+ 7p1f 12/0], % = oo
5. ¥, FEFERBIZBWT, (6) 0% 2 NIENREEEGENTHD, £ 1NIENREDH
BRTH2. 20 (6) 0%F 1 RF, HEEMIBICBWT, ¢, =0, 2, — x(t), M, = M, p, = p,
YBDT, (3)NESL. Ez, (1)1, 6(t,) — ePt ¥ RBDT, (4) NESL.

HERUEEBEIEL o (t,) DO DOHEIZOWVWTIX, ARRTRT. AERX du/dt = pu+ qizBir 3
EBEESR, ZOBOBEAFIEICBWTY, IS REMUYAAETH S 2 2RT. HK5HE
X, p, q PEBURBOEETHS. ZOREO—HEHERT 5.

BE XK

[1] M. Morishita, The fitting of the logistic equation to the rate of increase of population

density, Researches on Population Ecology, 7 (1965), 52-55.

[2] M. Mura, K. Kondo, Integrable discretization of linear and logistic equations under ran-
dom intervals with higher-order accuracy, JSTAM Letters Vol.16(2024), 45-48.

[3] G. A. Baker, Jr. and P. Graves-Morris, Padé Approximants 2nd ed., Cambridge Univ.
Press., Cambridge, 1996.

AASGSHEEER 2024 4E 2 H#IHTRE (2024-09-14/16) Copyright (C) 2024 —i&HEHIEA A B ER



CI1-5-3

(722 OS] ISHIATRES (3)

7 — SBHAOREHSHRRORE~TEIREAL LR

BB, MU #E=, B TSR, BT
RIRREERE T — R A L ZEER

e-mail : kamioka@osaka-seikei.ac.jp

1 RMAAERDHEE
HROBUKERD S, ZOBHRELAE T 2 RMD AR (PDE) 2H#E 32 2 i, WHEACE
JBEAMETH S, PDE OHEETIX, TE, FEBEROE AT — XM O REEZIF T
T — X OFENFEHEED TS, 7T —XEERIOFETIE, NELEHT—XIHET 5
PDE Z &0 fHETHET 2. HEROHEEDBETIE, X S—RAMFRFEEEE R Y7 — &8
FOMkA REGENTEH NS (1, 2, 3].
ARGTH S HEEFREICOWTHAT 2. BT 2YHEEEZ u=u(t,r) £ T5. (FHEDZDH1+1
RILDBEREZS.) HELEZF74 77 A LT, XA D PDE 28ET 3.
U = Z CrT (e @ EEO (1)
TEA
filz1X, PDE O LT us = ¢1 + cou + cauy + cagu? + csuu, + cou’ #RET 255, 747
ZVEA = {1,u, up, u?, v, ul} LERET 5.
PDE OtERfRE. 5z2on/z7—&Xtv b
(tuxl) a‘nd U(ti,l’i), Z: 1727"'7ND (2)
WKRLT, ZACHEEST 2 PDE (1) % (TRbOBHM e, %) #HEE XK.
AR TEHT2DX PDE O#fERETH 2. FiT, BT ICHES HEETEICOWT, A[EY
ZEHWEEEERZELT, T—&Zty FOEBVWHHEEHEICG 2 3BT OWTHET 3.
7R 1 E D < PDE O EFiEE LT, AT, WA HEMZ DL-PDE 3] 288H 5 5.
DL-PDE X (AT) Za—91%v F7—27 22— AMAIFOFERHEASOEFETHD, X
DN T PDE ZHEET 5.
() Zd D EFwcED, Gxohkr—Xty b (2 IKHAETZ (ThbbF—&Xtvy b ZHiH
T2) Za—Fry FI=JETNa="d(t,z) EDL 3.
(i) =2a—Ir2y bV—=2ETL a4 ZHVT, RS EECH - RT—%Ey b

(thah) and a(th,x}), G.(t;, }), e (th, o)), et o)), ..., j=1,2,....,Ng (3)

0L 5. RBAOFEIIE=2—F 1V ry VY= OHBIMSEHWVS.
(iii) STRidge % [2] ZH W R 8 =Z[\EIFIC LD, F—=%+t v } (3) 225 PDE (1) DffR# ¢, Z2H
ET 5.

2 FRESRZAVI-BERER
AT RD O L DTH % Korteweg—de Vries (KdV) HER

Ut = —Uggax — 6’LL’LL$ (4)

AAIGSHEEER 2024 4E 2 H#HTRE (2024-09-14/16) Copyright (C) 2024 —i&HEHIEA A AIGH RS



-10 -5 0 5 10

1. KAVABERD 2 VY Ui (== v 7). BR2IEE 1A, Ip TROEHDP RS,

2HEZ 5. KAV HERICE N VU U XN 2 0N R BERY S 5 [4]. KAV AERD X5
R RZ RO RIE, PDE OHEUERE ZHEBICHS Z e AT E 2 7-DEMNTH 5.

M 1IE KAV AERD 2 VY b ETHE. 2V ) N UROFICRZ DI [, [g ZEZ TN,
BUESRTIX, 2 0D0HEBO OINE L 2RV A XDTF -2ty hdZEhZFNr 56, DL-PDE % H\W\WT
PDE ZH#E L7z, 727207477V A, 3FELLNOREREE u, ue, Upe, Upze DD B 2 RUT
DHIEXZ IR TEDH DL L. fife LTHELHNL PDE BROBEHTH 5.

Ian 0 up = —5.780uUyye — 0.9219uu,

. B (5)
Ig:  ur = —5.999uz., — 0.9911uu,

S, HEEREIZ I, KD Ip DB X
D&%, TRty FOED FOENMIER T ZHEEMEDEWN, MOGETHH NS,
MZEHEANTHE T 5.

HE AWTIUE, ENZIERIRE AN AR T IWTIEBa RN TBEIF - 1530K - MBI SR SR B B
& (RFFRENOEIRUEE O 7 ORMMiFHFE U ARBD 72D OBIE - $RIFI D 7> AL
M OEEEELHFE)) ) O—e LTITONLdDTH%.

BE R

[1] S. L. Brunton, J. L. Proctor and J. N. Kutz, Discovering governing equations from data by
sparse identification of nonlinear dynamical systems, Proc. Natl. Acad. Sci. 113 (2016),
3932-3937.

[2] S. H. Rudy, S. L. Brunton, J. L. Proctor and J. N. Kutz, Data-driven discovery of partial
differential equations, Sci. Adv. 3 (2017), e1602614.

[3] H. Xu, H. Chang and D. Zhang, DL-PDE: Deep-learning based data-driven discovery of
partial differential equations from discrete and noisy data, Commun. Comput. Phys. 29
(2021), 698-728.

[4] C. S. Gardner, J. M. Greene, M. D. Kruskal and R. M. Miura, Method for solving the
Korteweg-deVries equation, Phys. Rev. Lett. 19 (1967), 1095.

HASS SIS 2024 4R E2 M TRIE (2024-09-14/16) Copyright (C) 2024 —HtHEIEA B A SRS



Cl1-5-4

[WFZEERZ OS] I AT A R (3)

ZRTTARF L ORRRE (T E IER PR H A TE D R AR

PEE R
VIR TR, 2 UK WUV ST

e-mail : yk.14guro@gmail.com

1 #E

MHEERT 2 28R 2T 5 2 23— L, BT 2 Al RBALg, 2RO % B
R L EBIREEH->TVD, Fiz, AIREOTRICEEFEOMEDSBEATED ., LV EE
AHTEEEEZ T 0D, Lo L, AEROMEDZ id, Z=lH—X0tk (1+1 Z0tk) IKRsH
TWd, KO ZRBBRERZ 2720120F. SRITRNAEEROMEREILK T 2 BB D 5,

Txid, IEFREAIE AR (ASEP) & Xidh 3 Al 26y UC. Socnl sl o fg %
e LT &7z, ASEP 2%, HEWMHEIER 3 2K FOIENFR S ¥ & L7 + — 2 &5l § 2 1% 118
ThHd, FRIBRENTH D 2H 5, BREANOMNDOHIEE S KPZ B2 7 AR, SRy
HEEA, ZWEREHD & LERIEWDTFISHIN TV S, —XTROEEICIE. BTEECITHIE
%, R—=TREFOFHEIC LD, MBI 2 ZeAH O TV D,

(1] Tl A SRR T LD ASEP & 2, NEBODHE L WO MERZEAT 5 Z LT,
EFIREDTEDORIT MBI 2 Z e ZHLPIC Lz, 2L, 2 TERREMfe LT, B -
GRS e 2 OMABDOEEEZTED . R2RON TEDPMRIET 2 KN TH - 7

ARFEHTIE. ZXTCHE T LD ASEP I FOIE - A ZEAL T, MABORFED L LR
WHEZEZ 2 20 ZOXIBRKWMTTD, FFEDOSKMH FTIXERIRELBZEICHKTE 2 Z 2R
T B, ZORREIGH LT, UL OBHN 2170, X0t X 2o E 02 L2
5IPIZT B,

I L

A TIE. KT ASEP 12K F D Wi %)
R (Langmuir kinetics) Z& A U =@ R ) I
(ASEP-LK) %%ééo ASEP-LK 0_3(4(0)& 512 ) Dy ) |
EFRT D, M1ITRT XS, KT L% RE

q P ®

EWREEZ D, FEVINTHND - WD ° q a
REEZ Y B, BHTE. L= por qo* py* ¢y T ° L T 11 e
-/ b FoRA~BET2, 72720, Bl .A‘ U Wy
FIHHEAERIC & D, BRCK 7250 5 Uiz 358 L4 L
TERWV, HIZ, L— b wy wg THRFHBEILIZ X 1. =20t ASEP-LK 0K
W - i3 %,

ASEP-LK OFRFEIZ. U NIRRT A —HERIC ko Tididxh 3,
d
ZIP(0) = H|P(1)) (1)

722U |P()) SRR e B 2 IREEREERT 27 b TH D, RFEE n ISHIET 27 bv
In) ¥ ZDEBFER P(n, t) 1IXD |P(t) =), P(n,t)jn) £REN2, wa 7175 HIE, & r

AASSHEEER 2024 4E 2 #HTRE (2024-09-14/16) Copyright (C) 2024 —&HEHIEA A AIGH R ER



DEMNERT 289 VTH] 0292 (SF := (0% £i0Y) /20 Ay := (1 —02)/2) ZHWT

H= Z Z [pi {S’:S‘;—i-el — iy (1= ﬁr%—&-)} +a {S’;SL—Q - (1—ny) ﬁr—i-eiH
ic{z,y} =,y (2)

3 o — v {5 )]

rhzohd, v A& =7 (1) I3ERR Schrodinger HFER & FliTH H . ASEP-LK 1XIExff
BGOEIETN I — PNA B RATER Y BB N TE B,

3 ERER

ASEP-LK T, WHIRED S ORFEEZEZ 5 2. LIES IREDZE(LLthic, B3EHFIR
BBERENE, 207D, ZONWEZHEMRT 2 Z L ZEETH D, AFHTIIEFEIREICESEY
TTHEmz T,

TEHREETIE L|P(t) =0 A DD, v A2 —HERX (1) &

H|P(t)) =0 3)

YB, LEdo T, EHREIZ~ L3 7178 H OFEHEY v OEENZ s VSHIET %, BAIE.
ZORIERRAE/ D Z 2T L7z 2],

ASEP-LK TR FEHBRFE LRV 20, [1] LFEERDO HE» SEBICEFREEMKT 2 2 21X
TERWV, UL, AUBEREGOSEER. 1] OMREZICHT 2 2T, EHIRER BB ICHK T
X5 LI T, T HBEREERSLF L — VRN (- YRR OES)
DEFEITIE, THBEL — FDREX (W= wa +wq) ZEE/NE T 28R KRB (o = w,/wq) &
EE) B2 EFREBOMOFEELE, HIZ, ThLDOMREZICHL T, v LF L — U ERESF
2B %5 ASEP-LK Ot z1T0, =i OMEEZ R HIC Lo TED L5 IXZE(LT 2D
DEFREIAL 720 T, MLEOBRICOWTHN T 2,

SENW
[1] Yuki Ishiguro, Jun Sato, Exact steady states in the asymmetric simple exclusion process
beyond one dimension, Physical Review Research, 6, 033030 (2024).
[2] Yuki Ishiguro, Jun Sato, Exact analysis of the two-dimensional asymmetric simple exclu-

sion process with attachment and detachment of particles, arXiv: 2405.09261 (2024).

AASSHEEER 2024 4E 2 #HTRE (2024-09-14/16) Copyright (C) 2024 —&HEHIEA A AIGH R ER



	C1-5-1
	C1-5-2
	C1-5-3
	C1-5-4


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Japan Color 2001 Coated)
  /PDFXOutputConditionIdentifier (JC200103)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ARA (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /BGR (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CHS (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CHT (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CZE (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DAN (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ENU (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESP (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ETI (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /FRA (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /GRE (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /HEB (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /HRV (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /HUN (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ITA (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /JPN <FEFFff08682aff0956fd969b6587732e53705237793e306e51fa529b6a5f306b90693057305f002000410064006f0062006500200050004400460020658766f830924f5c62103057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e30593002>
    /KOR (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /LTH (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /LVI (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /NLD (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /NOR (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /POL (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /PTB (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /RUM (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /RUS (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /SKY (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /SLV (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /SUO (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /SVE (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /TUR (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /UKR (Use these settings to create Adobe PDF documents best suited for prepress printing of International Academic Publishing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Japan Color 2001 Coated)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive true
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 0
      /MarksWeight 0.283460
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


