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Bifurcation Analysis of a Core-Periphery Model on a Two-dimensional Triangular Lattice*
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DFEDEZZPHEL, 2 DFT 2153252 LT,
2 KTC CP 7 VDRI EZ 60T 5. K A
HEZIE, (1) #icET 5 2 RoZEfmiciks T, 22H
EIBATHIOEAME f = [fo, f1, s fre—1)T DEHIHED
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= min(jz — y|,3 —
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T 5 &, HHHO TEM O MLEAOKBEE FI
Gi-j k1l = explT t(i-j, k-1)]

LEFRIND. ZIZT, 7€ [0,00) (THEEHDOKE
SERTNIGA=ZTHD. 2D ¢pjpq DERIND,
T i-7 D6 k-l ~DOREGM% (3i+ 4,3k + 1) BEHEIZ
FFOZEZHIEIB1T50IX

Dy ' D, ' DT
Do D1 Dy

D ' Dy ' D, 9)

+ +

THx2bND. T772bb, B-1Di{fTHOTNG k

ITHOET~DORGFEMIT i,k 71 vy 7 DITHITRS

M, jHIROETH D 1 FIHOH~DZG KL T

7y 7 NOATHID j 1l BFETERIND. T T, Dy, D,

X, K%, F1IT08do=[1,r,7],dy = [r,7?, 7] DA

1780, r X D TR OEGM 2 £ L, KO X
ITEHZRIND:

r =exp[(1l — o)7]. (10)

(2) ZE=MEFISTIIOEEE

ATE O L 7o Z2[iIE T T, ZEMIEISIAT51 (9) D%
70y 7475 Dy H3KEATHIONAIZAE DY, 7>, £D7
2 7478 B AR G KEFTHIDNEIZ I 5. 24X, Block
Circulant with Circulant Blocks(LAF%E, BCCB) & L
NHITHITH Y, 2 IRseHkEik Fourier 24751 Z

Z =202y

WX AU AT Z & THALTE D2 ENmb
T35 (eg., Davis'®)., 22T, @Zzuxy—
B, Zg 13 3 x 3 OB Fourier ZHATHTH %:

Z[3] = [Z[3],07Z[3],1,Z[3],2]7

Z[3]_k _ [wO wk w?k]T

w = expli(27/3)].

22 B51475 D OFEAE - BA~Z bk, BLko
WEAFIHT2Z LT, HHlcE2b6n5. 22T, B
B D 4y I R M C B L A A A 7= 9, ZEfIRIBI1T8I D
17 d = (do + 2d,) - 1 TIEHUL L7178 D/d DEA
£« FAEXY MVOREZFRND &, ROMEDIES
n5.

¥RE 3.1 ZZMEIS11TH D/d OEAE - EAX7 v

13, DT ORMEEZFD.

1) #H3i+jiBERY bV (i, =0,1,2) 1%, 2Kk
% Fourier ZHATHI DK 3i + j 177 ~v:

Z3i4j = [z'[g“,wlz[g] w%Z[TS},j} (11)

ICEoTHZALBNS.
TH5.

Z 2T, w=exp(i(27/3))

1 if i=j=0
feivi=q A —2r1—r)/d if i=j#0 (12)

(14+7r)(1—r)/d  otherwise
ThHxbn5.

3) fairi(i # J) X0 < r <107 IZBET D HHE
VR THD. i, ZoffEIL, [0,1) THD.
fairi(i #0) X r ICEI L THIETH Y, r € (0,0.5]
OFPHTIZIE, r € (0.5,1) TIXADEEELS.

4) faiv; OHRMEITEED r € (0,1) IZBWT, fi, fs
Thb.

(3) FAEAAF =49 XD Jacobi THIDEFIE

2 It CP EF /B W CAIR T 2/ Y — v %
FNDHE L LT, ETORMHORMERE— L5 K
WEEBZ %, L0 ERICE, &HBTIC skilled worker
M h = H/9 NT OB E LIz KA b (43 H#
YIfiRee) 2 oREE TS, Zo L&, VF(h) R
BCCB L5z L %&mzH. Nnsfih =h THDH
56, M = (hd)™'D T2 5, MESHEZD
Jacobi 17511
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ZRAET D, 22T,
a=o Y1+hh), (13)
b=(c—-1)"'4+0o L (14)

Lo, VF(h) IZUTOX2IcExbh5:
VF(R) = —@E +h (1 - ;E) Vo(h).  (15)
IIT, EZATOEEZENR1ITHDLIXITHITHAS.
Z @ Jacobi {1304 HNH1T8I D, I, E 13 BCCB
ThHH=0, VF(h) H£7-BCCB ThH 5.
PLEXY, RS A F I 7 2D Jacobi T8O EHE

g ¥, VF(h) 2" BCCB Th57-, LLFOMBEICTRS
ns k9, D/dOFEATE f OmEAREEcEIND:

178 3.2 skilled worker 232 HTIZHIZIZ 0 L1250

BfREh 2525, 20L&, 2T CPEF /L

DOFHFEHL A F 2 7 AD Jacobi {181 VF(h) IZLL T D%

% FFo:

1) % 3i4j BAXZ ML (i, =0,1,2) 1%, {1751 D/d
DEGF Y~V bRk, 2 IROCBER Fourier 284417
B Z DF 31+ jITNT MV 2345 THADBND.

2) %0 EAMEITFIC —o(h) THDH. 53+ FAK
g3i+5(1,5 = 0,1,2) 1, 1751 D/d D% 3i + j EH
8 faiq; D 2 REEEL:

(16a)
(16b)

gsij = G(f3it;)
G(z) = br — ax?

TREIND. 22T, a,bldh=H/9 & onbd
REDEHTR (13), (14) ITXk>THZBND.

(4) MH/E—2EEEANY L

i 3.2 TRINICIHEL A I 7 ADEHF~Z b
JV 2z 1%, Akamatsu et al. 1) TRENTWS L H 1T,
ZOBEHR ORI S — N2 Lo T, AT~ skilled
worker N AR NZ — KRB LTS, FlZE, =z
1, BEH#EN1THY, skilled worker 2SI EL L
T2IREE (B-2-a) (T T D5 23545 (1 # j) 1X, B-2-b
WZRT X DI, EALOA I skilled worker 23855 L
JeXp—r (LABE, BERRSZ —2) 2R LT D; [Alkk
(2, zsips 13, BEEET ZEHROEEED 3 FITIEA D
BT (B-2-c). B-2-c DRSS — 2 %K
0 ARET L L, ZOMGEPIEAAIEE 8D Z LN
R TE 5. ZhUE, ZOHER Y — (L, Losch
HUEFE S — ) A Losch (2 & 2 L BRGR TR E
T ORLE NS = =T DL EZBRL TS,

B-2-a syESHREE

K-2-b ERZ—

K-2-c Losch RUERE % —

B-2 FEfAR7 MRRTER ST —

4. HEHEIREDL S D5 IRk:
Losch &/ N2 — 2 DRI

RETIE, 2 COETHOGMNE— & 722 2 5y B
IREE b MR T DR Y — v LNCT S, £
DI=dIZ, HIETH SN S VF(h) OEAE -
B MVEFIHALT, @R NT7 2 —% r O
WZPEWIAET DI DEE 21~ 5. BARRITIE, &
F, (1) #iT 2% CP EFMCBWTHIERRAET S
SMEzRT. 2 LT, HIIERREIZE W TRAET S
YU KV, Losch RUERIAZ — U DNARET L2 L %
(2) HiCH BT 5. Losch B &7 — 3B L7214,
S OICEEE A 7 AW LGS, B, stk
HENZEIL LD 52 &% (3) HiTRT.

(1) DEFEEEH

2 Yot CP &7 /L Tk F ORI RO ERE N 2 —
AR T DI, BRSO THMERS D, #
2T, EOSBRIREE b D, B ORISR S 5y
3T 5 S 2 MR L TR 2 9. BRI,
i 3.2 TR L7Z VF(h) OEAE g3iv; OIF5MNE
fELiz & XICRETD. O/ SEABEZ 52T,
f3i+5 (6,7 # 0) OEILOFEFAN T

G(zr)=0 (17)
LRBVENSD. Lo T, HEORASRMIL,
1—c'>h (18)

ThHz2bh5. ZO&RME, CPET VOBEFMETDH
L <5 TV 5 no-black-hole ik Th 5. = DEAE
T2 SN2 WIER, WEEH N7 A —% 1 BREWVIR
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WThH, gsip; WEITIEE RV, SECREBANLER &
%%, Tibb, T ORI D BEAERRE D D4y
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Bifurcation Analysis of a Core-Periphery Model on a Two-dimensional Triangular

Lattice*

By Yuki TAKAYAMA**

+ Takashi AKAMATSU***

This paper shows spatial agglomeration patterns of a two-dimensional core-periphery (CP) model. In
order to analyze bifurcation patterns of this model, we extend an analytical approach for a one-dimensional
CP model proposed by Akamatsu et al. (2009). Applying the proposed method, we prove that a system
of Losch’s hexagonal market areas emerge in the two-dimensional CP model.
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