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BEE . 1995 4|2 Marjorie Rice I, fli%% 3, 4, 6 ® node % i 2. 7= JA 72 HMA T #
AV TEFERALTE. TOXAVT0E, TAVIERFHEOE VDR E-> Tk
Y, Marcia P Sward Lobby % 1 U > 7 LRI TV 5. AFETlE, node thE DR D
A7 5 Marcia P Sward Lobby % A U > 7 % fif5i4 5.

Abstract: In 1995 Marjorie Rice discovered a periodic convex pentagonal tiling with nodes
of valence three, four and six. The entry foyer of the headquarters of the Mathematical
Association of America is decorated by the tiling she discovered, which is called Marcia P
Sward Lobby tiling. In this article, we explain this tiling from the viewpoint of the relations
of node ratio.

Keywords: Convex pentagon, Tiling, Tile, Node, Marcia P Sward Lobby tiling.

1. [FLBHIC

—MEHOARMIATE DA Ta—2 Uy FERZBRHE2R BETE DMIABZ A LD
HEFEM R IR T, — RIS A A VR B LI TW5. BiE, thimpE4
AL T4 FEIHD type ICFHINTWD (K1 28) 28, ZTHLSD type 37200 E 5 )
1L FETZMEE L T2 W R]SI7I01[13]. A MIZ L > THORL LI BRI D /RE — 2 %,
AV T LS, XAV THNOEED 2 ODMEHILN 1 DOTESTREAEL TWDH M
1 DOREIFELTHDINDELLNTHLRBIX, ZOMEATVICLLZA V) T %
edge-to-edge & MRS, 14 FEIHD 4 type DM AT X A NVNERT DX AV > 7%,
edge-to-edge 72356 & FALIAABIREL TV 5. 1 775, type 4, type 5, type 6, type 7, type
8, type 9 IZJB T B DI edge-to-edge Z A /L ¥ AIREZ2 M HATE (edge-to-edge # AV 7 %
AR FTREZR M ATE X A V) TEE MR TE 5. HEETIT—MIZ, type 1 H L < I type 2
WCRTIMTATEYANVNERTHZA U271, K1 DX 9 IZ non-edge-to-edge THRIL I 4L
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TWa. L LENZeSE, type 1 B L X type 2 1B T AL X A /LIL, edge-to-edge
AV TaRAERTES (K22, ok, M1 EX2DKZA4) L THTEARDONTH

HEEIE, TNENDOZ AV 7 OFERFEE (WEOATREMZ AV T E2ERTH2=
v k) THD.

type | type 2

type 3
A+B+C=360".

A+B+D=360", A=C=D=120",
a=b,d=c+e.

a=d

d
D ¢ d p A4
e B ¢ E

B o

E_ a4/t e B AC /¢

a b

a d

type 4 type 5 type 6
C=E=90", A=120", A+B+D=360",
a=e,c=d. C=60°, A=2C,
a=b,c=d. a=b=e,c=d.
b e
B ' e
E d Z
c D
T ¢ b\ p 0 e C
c
type 7 %o type 8 type 9
2B+ C=360", 24+B=360°, 2E+B=360",
2D+A4=360°", 2D+ C=360", 2D+ C=360°,
a=b=c=d. a=b=c=d. a=b=c=d.
d
E D\ 4 - ~d z D
C
4 C /
B A__B 4 B
b b b
type 10 type 11 type 12
4=90°, A=90", A=90°,
B+E=180, C+E=180°, C+E=180°",
2D+ E=360°, 2B+ C=360", 2B+ C=360°,
2C+B=360", d=e=2a+c.
a=b=c+e.

2a=d=c+te.
e
E

D D~ & DNd
d E
¢ C E c C
A Blc A B A B¢
b b b
type 13 type 14
A=C=90°, A=90",B~145.34°,
2B=2E=360"-D, C=69.32°,D=124.66°,
2c=2d=e. E~110.68°,
5~d
E C
4 B/

X 1. "WIAEE AV 14FEH, 5 A4 ) U THNTEROWNTWAHEEL, Ththo# A
U o 7oA RER.
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(a) (b)

e

c b d
“
b

A+B+C=360°, A+B+D=360°,
a=d. a=c=d=e.

2. typel H L Ftype2 IZ@TIM AT X A L% HU 7z edge-to-edge ¥ A VU > 7. & X
AV THNTEBDONTWHHEEIE, ZFNENDOZ A Y v VT OREARTEIK. (a) type 1 IZET
edge-to-edge & 1 VIR D FREZR M LA, (b) type 2 IZJ& T edge-to-edge ¥ 1 /L ik V) "IHEZR
TATE.

AFRTIX, edge-to-edge Z A /LR Y AIRER MM ILATRITIER T5. £ LT, edge-to-edge #
AVTAT, nflOZA N1 JICET DR ZME n D node EFESZ LIZT 5. (WA
JE2 A W X % edge-to-edge % A U > 7%, node DA EL DM 10/3 TH U, fi$k 3 @ node
A 4 LLED node Z i 2 TV A MERH H[9][11]. FHA T E TOMET, hHMAE
H A V& T edge-to-edge # A U 2 ZZHE IS T E 5 node OFEFH & LERIZEET 510 < Dh
DFMEZHEx T&El. Fl2E, UTOX572bD0THD. MEABF ANV THERKLT
edge-to-edge Z A U ' 7 OWNEIZHIRDO¥AE p(0<< p<oo) D W EZEZX D, LT, W
DEA Y 7 TOMlE s D node DK E V, (s23) T2, TOLE, THAMEK3 LAl
kD node DA INTWDHRBIX, V& Ve (k24) ORI,

V,:V, ~3k-10:1 (1)

ThH[11]. £7z, THNTHEDILD node DEOFERED 2 FEHICHIR I 2T, T O
%k 3 @ node DREL Vs & F O DO fli%k D node DE¥L vV, & DREIZIE,

Vy x> (3k-10)-V, (2)

k>4

MY NEO[11]. EREOBERIZE R BT AIRETH D V, 2B E T 570 W D5 p AR
DY ARXE LTz (FORDICROLED L HFANTERRA T—/LTRY) B, psaok LT
MR A Z 2 VLR OED EFDANA a2 — N7 b EEEL ThEbRWV. 7ok, (1)&(Q)
OBRIL, T BEMZ AV T0IEEMEZ AV 7 EREIC L. BIET S AAE
2 ANVBAER LT edge-to-edge # A VU TNIC W B x, TONEFHOHX AU 27 @ node
LERZFARD ELUTO XD D. flifk3 & 4 D node TSI TWDIK 1 D type 4, type
6, type 7, type 8, type 9 @ edge-to-edge ¥ 1 U 7 L [X] 2 D type 1, type 2 D edge-to-edge ¥ A
Vo 7iE, RO k=4 OHEITHEETD V3V, » 2: 1 OBMRERIZLTWD (F2 1Y
YIRNICWEBZDE WHDZAY) 7TV Ve = 2: 1 OBMRMRKY Lo TW5)., F
72, %k 3 & 6 ® node T I N TWNDHK 1 D type 5 D edge-to-edge ¥ 1 U > 7%, (1)
Dk=6DGHEIZHEET D Vs: Ve ~ 8:1 OBFRETIZL TN D,
FxlonE T, hHAERY A VERWIZEHRZ edge-to-edge #1 V o Z7IZEAL T,
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DI TS node D OFEFEN 2 A TH L L 970t D (% 3 & 4 D node Zfifi 2.7
edge-to-edge % A U > 7', i#k 3 & 6 @ node % i 2. 7= edge-to-edge ¥ 1 U > 7)) LinEl
Sremol-. 270, MiE5H LI 6D node 2 1 DFITHMMNIIFEL, FOMiE+ T
fi%k 3 & 4 @ node Td 5 RIEEKIFR7R edge-to-edge Z A V > 7 (FEAHIN 72 edge-to-edge ¥
A V7)) 13E - TW[3][71[8][10][12]. #x T, Marjorie Rice 28I X A L& 7=
# 3 & 4 & 6 D 3FHID node Z i 2 72 JE HHY 72 edge-to-edge ¥ A U 7 %, 1995 RT3
RLTWEZEEHMoTZ[4]. ZDOXA V7L, TAVAEEHEOE VDK ZHi-> T
V, 'Marcia P Sward Lobby % 1 U > 7" | EIEXL TV 5 (X 3 2 H) [6]. 7235, Marcia P Sward
ENET AV I OEFEFEDOALRITH 5. AR TIE, Marcia P Sward Lobby % A U > 7 DM'HE %,
2 BLARTIZE N7 node FLBRDOBIR OIS B 08T LTERERE BN T 5.

2. BIiTOREDEH

AT TR 72 K 9N ATE X A VX, X1 O type 1~type 14 O 14 FIHICBAESE S L
TWa. BlziE, type LIZBETIHEABEY AL EIE, B#E L3 SONAORIN 3607 (b
LI, BEL 2 D ONAORN 180) OMFREM-ITIM AL THY, TOGEEX
1 TIXA+B+C =360 £ LT\ 5. 4 type DFRMIX, Z O type (BT I EAIEN X A Lk
DFRECTd 2 7o DITHRARB ML E R A LU DOBRER L TS, ZDORAKRULERM LND
Bk & e DB DA TE T S D ARG E THER SN Z AU v 7%, type DX

3. T AV IEFE WSO E VDR O Marcia P Sward Lobby # 4 U > 7 (Hi#f : http://mat
htourist.blogspot.com/2010/06/tiling-with-pentagons.html) .
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. b typel DL (Y 7 typeTD WL (U 7

C
Na {# FH L 7=node
d\ p .
2E+A4+C=360°,
¢ 2D+A=360°,
ZAND RN 2B+C=360°".
A=B=135",
C=90°,
D=112.5°,
E=67.5°,
a=b=c=d.
Edge-to-edge’typel ® S A T LA
X L) T DHEAYN T
{5 L 7=node fi JH L 7znode
2 E+2D=360°, 2E+B+C=360°,
A+ B+ C=360°. 2E+A+C=360°,
2D+A4=360°,
2B+ C=360°,
A+B+C=360"

4. typel & type 7 B ICIBT T AIGZ AN L ZDEA N2 AU 2 7 OR.

WH AV T EMSRZ LT D, £, type 14 OMEMAIEZ A VLSMNE, A XL DH
HEZbD. ZOREOBATOSFIEIZNED &, FRRFIZ 2 DL LD type ITET L 5 72 H A
AN, KEZAV U TUNOEZA) T H2ERTEDLEOBFET D, FlZIT,
4DOMHEATIZ type 1 & type 7 Dl FIZEL, TNENOREMEL A o TEARTE, &
DIZENLSNDZ A Y T HAERTE S.

edge-to-edge # A VIRV AIRERIM AL ERKMEZ A 7 LOBFRE LT LD L ERD X
YT D, type 4, type 6, type 7, type 8, type 9 DD 72 L En 1 DIZE L TV A I EA
LA NME, ZNRBLTND type DIELZ AV T HAERTE, TORMEZ ALY 71X
edge-to-edge TV3: Vy = 2: 1 OFMRZ 2T . type S IZR T HAMAIEZ A /VIL, type 5 D
MR A T RAERTE, ZIUL edge-to-edge T Vs : Vs ~ 8: 1 OBRE =T, —F,
type 1 & L < 1T type 2 [ZBTHALATEN, 2DEH 3 OORLHTESATEMA SN 1
FEFEOAMEL 3 D node & Z DAMi%L 3 @ node IZIXE ENR 2 DOTEMA TR I L | FEFH
DA% 4 @ node TEK X4 5 edge-to-edge ¥ AV o V2 AERTE D L X, ZOMMAAIIT
edge-to-edge # A VIRV AIRERIM AL THDH. LLF, type 1 (b L< X type 2) IZET Y
HATEN edge-to-edge ¥ A /VEE Y RIRETo D 72 DITHAKIB L E 22 L0 OBfR (B 213,
type 1 72 5% T4+B+C =360",a=d], type2 72 5L [4+B+D =360, a=d,c=e] OFfR) &
B EE DM AT TR S L5 HARME & TARK L7 edge-to-edge % 1 U > 7 %, type 1

(b L< I type2) O edge-to-edge 72X AV T EMESZ LIZT 5. ZL T, typel b
L <X type 2 @ edge-to-edge 72 SEHEHX A U 71X, V3 Vy = 2: 1 OFURE W23 . Kfa T,
type 1 (b L <X type2) (ZJET edge-to-edge & 1 /LR Y FAIREZR MM AT &1, typel (b L
<IE type2) @ edge-to-edge 72X A4V VB TCE DM AR LA NVETH. Len
ST, K4 DM TAEIE, type 1 IZET edge-to-edge Z A VIRV AIEER M AAE TH 5.
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3. Marcia P Sward Lobby 214 1) >4

3 @ Marcia P Sward Lobby # A U U ZITfEH SN TWA W EAE X A VT, 51027
L2k 972 T4=90",B=E=120,C=60,D=150,a=e,b=c=d] &\>5 L0 %i
ZTW5. ZOMEATEE A VL, DHE+A =360 380D LD D Ttype 1 IZET Z &b »n
D,Z5ICb=d LV type 1 IZJE T edge-to-edge # A ViRV FRE/RMM HAE ThH DL L0 b.
B OM AL A+B+D = 360 DEMRZFFOM, Wl a=dDc#e 2D T type 2 121X
BERNZ EEEELTEL. ZoMAEAE S A i, | T Ok 3 @ node D+E+4 =360
&1 PO 4 O node 2B+2C =360 2 7=, M5DX 2704 A4V T HERTE S,
5OFA4 YV T, type 1 O edge-to-edge 72X AV 7 THY, Vi:Vy = 2:1 D
RAEMIZ LTS,

AFTIE, node #ZNEERT HEAOFL ST TRT I LIZTH. X, II5o%A4Y
> 7 O 3 @ node D+E+4 =360 1% DEA & % L, ffi¥k 4 ® node 2B+2C = 360 1% BBCC &
7. A%k 4 UL E D node I[ZIXTE R DNEFRRELE OFMAARKE ENIT 5 BBOINE L
ROD, ARTIEENLORHREGE RN LIZT D,

X 5DXAV 7 OREARMEIL, KSIZRLEZEd R 2B\oMNEAE TSNS, 2
T, AV 7D node DEFR & FEARFBEBMOPEMRIZER LXK O, K5 OREAFEEIZIE,
TAKOTES B ETHM CHERE L B+C=180" (ZO#EfEA2 BC L ETZLICT D) Lo
TWAEATN 2 BFTFAEL, THM A, D, EIXZTNENHEMIZ 2 WET T >FETH. K 50H
AV 7T BWT, TEM B, ClIMi%k 4 @ node BBCC DEHF TV, THM A, D, E 13Hi%k 3
® node DEA DEFRTh 5. LLENDG, FEAFEIKIZIZ BBCC D/3—> Th 5D BC ) 2 EHFTE
L, DEA D)X= THDHIEN A, D, ENTNTN 2\ T OFET D L 2D (IR HEARHEK
F2EHOM AR THE SN TWADO T, FTEANR2MHTSE £ 5). > F 0 FEARHEEIT,
2O0 BC N 5HDT L HA OM%L 4 @ node BBCC %#%5H, THN A, D, ENFE0 2
DHDHD T2 DME 3 D node DEA #Ff> TWBH EE 2D, Lz - T, K5 DEARHE

type LWCJ& M LA B & A L

A=90°,B=E=120°, d
C=60°,D=150°, e D C
a=e,b=c=d. E q

A R B bk

Vi:Va=2:1.

<Ali %4 node >
BBCC x 1,
parts: BC x 2.

< i %3 ® node > ‘ ’
DEA x 2,
parts: 4 x 2,
parts: D x 2, ‘

parts: £ x 2.

5. Marcia P Sward Lobby # A U > ZIfEDLNTWH M HAB L ANV ZDZ A L ZAf >
72 type 1 @ edge-to-edge 72 JEUEX A )
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type W B A T Z A v

A=90°,B=E=120°, d
C=60°,D=150°, e D C
a=e,b=c=d. o
c
a
A B
Vit Va=2:1. b
<Al %4 node >
BBCC x 1,
parts: BB x 1, iE|

parts: CC x 1.

< ffi %3 D node >

DEA % 2,
parts: 4 x 2,
parts: D x 2,
parts: £ x 2.

(b)

6. Marcia P Sward Lobby # A U 7o TWH Y HAEF AV EZ DX A N Zffio
I U

Mg 2 TV A% 3 @ node &%k 4 D node DAL DR IT2:1 525D, 2FY, =
OFEARFE THER LT Z AU 7134 3 @ node & ffi%k 4 D node DAL D=L 2: 112
Y, ZHEERLEZOX AV TRV Ve » 21 OBBRERT-TEVONREAEK
T5H. ZOGEDLHIZ, XAV T ORREIEIME Z T D node DIEEMNS, DX A
V27 BNEDX D7 node lbROBARZFFONR O D.

—J57C, Marcia P Sward Lobby # A U > ZIZHEHINTWDHIMEATELX A VL, a=e D
BfRAE DT, M6@DEIRFAV L ITHEKRTEDL. K6@DFAV T, 1FE
M OAMEL 3 D node DEA & 1 fEEEH D% 4 @ node BBCC THE ST\ b (2L Z DX
AV 70, type 1 O edge-to-edge 72 HEHMEX A U 7 TlE72 ). K6 (@DFA VU 7D
ARk Z, 2 OMEATENIL BC (=c) THMICIEY AbI s RIC®ES L, ZORAMHE
21X BBCC D/X—> Td % BB & CCH 1 HfFT DFIE L, DEA D/3—> Toh HTHK A4, D,
ENENZEN 2T OFMETDESZAD. LEEN-> T, ZOFEKREEMEZ TV D%k 3
® node L%k 4 @ node DA DLLFE2:1 525200, K6 @DFA VTRV V,
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~ 2 1 OBREMZTLHEMTE D, SHICZoMEARIE, X5 oXARMEER S X6 (a)
O FEARFE (180 EM#z L=b D& > Z & L a[EE) 2 1 koo H M H HICHAE DR T,
6MEIREZAV U TEERTEDL., ZOXIREAY 7 TYH, 5 K6 ()DIER
PR E A OERZR CTHE SN TWAZ EEBETIUL, AV TRV Ve = 2:1 D
REfle T L HETELHTHAD.

Marcia P Sward Lobby % 1 U > 7' %, 5ODFA YT DL DI node DEFE & FEAFHI
OBMRIZEBE LT L THASL. MTDOXA V7%, K322 THhaeNfiEHLE
Marcia P Sward Lobby % A U > 27 Cd 5. Marcia P Sward Lobby % A U > 7 D FEARFEIK I,
Bl 7IrnT Lo RBaBA L (BEEOMEATZ A NV CRERAFIRA KT 52D T, X
ARFEIHOIT 1 DICRELRNI LICHEE). T 2044V 710, 1 FEOME 6 @
node 6C = 360" (CCCCCC) & 1 FIHDMI% 4 D node 2C+4+D = 360" (CCAD) & 3 FE¥HD
i%k 3 ® node A+B+D =360 (4BD) & 3B=360" (BBB) & 3E=360" (EEE) MM T
5. X6 OFEARBEIITIL, CCCCCC D31 AfFE L, CCAD D/x—> Th % 6 HOTAR D &
CCA QMEDTEAN C & 1 EDOTEM 4 NEFRE L TWDEPFT) BIFTEL, ABD 7N 4 {f & ABD ®
NR=YThH?D 8HDIEN A & BD NFIEL, BBB N 2 H{FE L, EEE D/X—YT&H 5 10
BOTER E & 480 EE BFAET 5 GEARBEEIEL 18 HOMILATE TR I L TWNDH DT,
FIEED 18T O>EEND). DF V) HEAREEIZ, 1 o cCcCCC & 6 f453 D CCAD & 12
#4370 ABD & 28> BBB & 6 {15y D EEE %> CW\WH L E25. Lo T, FEAMHEEK
P2 CWAHME 3 & 4 & 6 D node DIEELDELERIL, (1242+6):6:1=20:6:1 L 52 5.

4. BhYIc

Marcia P Sward Lobby % 1 U > 7%, (WA X A V% AW JE #8722 edge-to-edge Z A
Vo7 D1 OTHLH0, iEk3 & 4L 603HEDnode iz 7-IHIC2=—272 7 A
YIThDH. L, ZOXA VT OMEMEZ AL, type L IZBR T HEHAETHY,
B 5DED 7 typel ORAEX AV U T HAEMRTE, FHRRIEEZ LTS & IEF W E.
e ld, R)EQEGZHD LR, fMi%k3 L 4L 603 FED node %1 2 7= 1
MIEZA ) TR HFELESS, £OX AU 7 @ node lbFEOEME (IEfEIZIL, TDX A
U2y TRIZEZTARONEE p(0<< p<oo) D WNE DX A U > 7 T @ node tLEE D EIFR)
ZUTOXDIZE % 72[11].

ViV, Ve=(2x+8y):x:y 3)

ZZTCx=1,2,3,..,y=1,2,3,..59%. Marcia P Sward Lobby ¥ 1 U > 7|, 3 ET/RL
e LI FENEARKT 2 AR ME A TV DM 3 & 4 & 6D node DEELD LLFD 20 :
6:1 THDHZ NG, RQB)D(x, )= (6, VOEGAEIZFEYUT D Vi Vy: Ve = 20:6: 1 DR
BT AAV T THD.

Fox NR(3) & EN = HF 5 C, JTIZ Marcia P Sward Lobby # 1 U > 73R R STz
DR, BAxZZOFEERITE THLRMN->T. 413X Marcia P Sward Lobby % A U
VT ol &, RQ)OERETZTIMEATRS A U v I REBICIFEEL T2 &I

BNT-.
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Search of Convex Pentagonal Tiling with 5-valent Nodes

SUGIMOTO, Teruhisa

The Interdisciplinary Institute of Science, Technology and Art, Suzukidaini-building 211,
2-5-28 Kitahara, Asaka-shi, Saitama, 351-0036, Japan

(20110602900 00O 20110 10060 0 0)

BEE %5 D node Z 1 % 72 JEWIHI 7 edge-to-edge & A U 7 ZAERHIR A" H A ¥
A NVPIAET D NEAM DI TVIR. ARFRSCTIE, 720N % 2 S 2 7o A 1 23
5 D node % % 7= edge-to-edge % A U > VAL EENEBLE LT, TORE, €0
ONf%E 2 Sz HAKE AWtk 5 @ node Z1Hx 7z (MEFRIZILND)
edge-to-edge # A U » ZIIAEMAFIEETH - 72,

Abstract:. It is unknown whether there is a convex pentagon that can generate a periodic
edge-to-edge tiling with 5-valent nodes. In this paper, we considered whether a convex pentagon
with two interior angles of 72° can generate an edge-to-edge tiling with 5-valent nodes. As a result, the
(infinite) edge-to-edge tiling with 5-valent nodes can not be generated by using the convex pentagons

with two interior angles of 72",

Keywords: Convex pentagon, Edge-to-edge tiling, Tile, Node, Fundamental region.

1. XCOHIZ

—HHOERMN LA DOHTa—2 Uy REEHAZRE R RETE DM A X A L O
FEMI IR T, — RIS HATEZ A VIR B E I T\ 5. WA X A VIZEE 14
TR D type IS N TS (T8 A2 ZHR) 2%, ZHALSD type D720 E D DT EIEHEE
L CWZRWIR2]5][10][14]. # A NMZ X > THORL LI FHDONE — 2%, XAV T L
S HZA VU THOEED 2 SDOMMEAIEN 1 DOTHR TREL TWDEN 1 2O EIF LT
NWDEINPDELLENTHDHRLIX, TOMEBAVICELD XA 7% edge-to-edge &5 Afi
T, edge-to-edge ¥ A ViR Y FIEE/R M HATE & Z DAL T % edge-to-edge ¥ A VU > ZIZHEHR
9 5. LT, edge-to-edge #A UL ZINT, nfHOX AN 1 FIZERT 5 E%2ME n @ node
ERERZ LT 5. MHAEATEH A WIZ LD edge-to-edge ¥ A U 71, MiE 3 @ node &A%k 4
PLE® node Z1ii 2 TW D RENRH H[10].
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FxlZohET, MAEAEE A NVE RV ERIRZ edge-to-edge # AV 72 LT, b
LTS node DAERDOFEFN 2B TH D L 570 b D (%3 & 4 @ node % fifi 2 7= edge-to-edge
ZA YT, iE3 & 6 @D node &1 2.7 edge-to-edge ¥ A U > 7)) LEILR-oTo. 1278
L, fi%t5 & L<IiE6 D node ¥ 1 D72 FNIAFEL, EOMILT X TMEL3 & 4 D node T
B B [rlfiL xR 7 edge-to-edge & A U > 713 H1 - TV [3][7][9][11]. #%iT, Marcia P Sward Lobby
ZAY 7 ERHTNTWDE3 & 4 & 6 D 3FEID node 2 2 7o HATEF A VI K 5 JE M
172 edge-to-edge % 1 U 7 %, 1995 4F(Z Marjorie Rice 233 R L TV 5 Z & & H1- 7= [4][13][6].

Marcia P Sward Lobby # A U vV ZHoTc & &, Fxli3MiE 3 @ node DMEIZHEHR LT
edge-to-edge & A Vi VU FIREZR YA TE DWFFE 21T > TV [12]. £ L TE OMFEEFE T, Marcia
P Sward Lobby % 1 U > 7 THWOLNTWAIMEATE X A NV afG Tz, Fx O LR O T,
IMHEATENZ A NVED AR THLINE I DEHET HZ & 2B L TV eD T, BEfED type I
BLTWD EHETEIMAATRITENDNERIZED L YR Z AV U T HERTE D20 %k
R7pmoTz. L7z - T, Marcia P Sward Lobby # A U > 7 DFIEIZR S T Eid o7z,

A=108°,B=D=72°, (@) P o I
C—E= 1447, | B N =R
a=b=c=d.

Vi:Va=2:1.

<Al %4 Pnode >
AABB x 1,
parts: AB x 2.

<Afi %23 Dnode >
CDE x 2,
parts: C x 2,
parts: D x 2,
parts: £ x 2.

85
SR

X 1. 72°ONfA% 2 SfFzlz 4 S0 P L, T Py CAER LT type 1| OHEHEL 2D
edge-to-edge % 1 V > 7' L, ffi%k 3 ® node C+D+E = 360" L ik 4  node 24+2B = 360 Tk &
N5 Z DD edge-to-edge ¥ A V> 7. G A~E LT xDOH DAL, Hg (L
ebD) Thb.
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Marcia P Sward Lobby % A U > 7 & HI~7=Z LT, Fx D ELOMITERE TR T, 11z
KL T2 ONMAE 2 Ol 272 4 SN IAT (Gff:4=108,B=D=72,C=E=144,a=b=
c=d) DIFENRIZRVIEDT=. LT, ZOMHEATEE Py LS LT 5. A L UOBFR
5, Pl typel & type2 IZBTIMEATE AL THD ((HikA22H). Bl iX, M1oko7%
edge-to-edge # 1 U > 7 ZAERKHKD. —FHT, PAL 12 ONAEHEZTWNDZ LD, 550
TEUES 1 RUCERET 2 L 90 el Bz —2 (X 5 BfR) »A[ETHD. ZORMEMND,
Fe & 1% Py ML S D node % i 2. 7= edge-to-edge % A VU > 7 H AR TE 720 D70 &y 5 BILEE A E
&, WELEITo7. KX TlE, TOMEETMET 5.

2. Node DEBHELEEL2S) VT

Fx TN ETOMET, AT A VA VT2 edge-to-edge # A U & ZITHHEGTE %
node HARICBH L CLUFO L5 etk 2 5 272, £, A MAEZ A /L THM LT edge-to-edge
YAV T DNIBITHRONRE p (0<< p <o) DI W EXB. LT, WADSA VI T
DA%k s O node DIE¥AE V, (s23) 295, 2O X, TH{I% 3 LAl k ® node O HIEH
ENTWDRBLIE, eV (k>4) OHE,

V,:V, ~3k-10:1 (1)

TdH5[10]. LFEOBRITEA LT WRETH D V,ZLBEL T D120 WOHAE p ROV A X
& LT (ZDTeOIZRDLE E AN TERIRA T—)L TR B, poo s LTHWREEZE N
FROLED NP A 23—V D EEfRE L ThEDR.

AWFFETIL, type IIBTIMFATEN F A ViRV AIRE T o 2 72 DI HARBR VA EE AR M & 32 O R
E R MEE DM AT TR SN D AR & CERRSNTZZA Y T %, type DIEAEZ AV
PTEMSEZLIZTSH. SHIT, typel (b L<ILtype2) ([ZETIHTLATEL edge-to-edge & A
JVIE D ATRETH D 7o OITHAKIRM B 22 LN OBME (1213, type 1 72 HIE T4+B+C =360, a =
dl, type2 72 HIE TA4+B+D =360, a=d,c=e] OBEMR) & HEDEHEOMTAE TRE SN D
ARfEd & CHERK L7 edge-to-edge %1 VU 7 %, type 1 (b L < type 2) @ edge-to-edge 723%
Whr ) 7 ERESZ EIZT 5[13]. 1 (DA V71, typel @ edge-to-edge 72 FLUEH A
Vo7 ThY, 13V ~ 2: 1 OBREMZT XAV TRNICWEEZDE WHNOXAY v
TV Vs = 2:1 OBRDBER Y - TV D) [10][13]. £/, M1 (@D XAV T EAKTH
BARBER (ZA ) 7B WHEDOHTEKT D= ) (T2 EONIAT TER S, A
TIEED X HIZ P& AB (=b) TRIERXFRIZIRY ORI ERMH L. DF D P, type
1 @ edge-to-edge 72 JEHEHX A U o TR ERTE DM AATEZ ANV THD.

RBERLIZEIIZ, Pidtype2 ICHBT DO Ttype2 OFEWEX AV V7 aAktiks. 7272
L, TOAERHES type 2 OIUEH 4 U L 7%, TB+C+E = 360, a =d b # el 75,
non-edge-to-edge ToH 5 (i A.1 DX 8 & ).

3. {fi%i n WX node

AW TIE, K2 @DED7, nfHOMTAIN 1 RICEL (DFED, EE-5>TWHEAD
WNAFID 3607) O F DICEE > T A INTIATEODNE LWVIER O THEML TN D
Ko mi%, flifkn Ofinode EFESZ L2955, LEER-T, K2((0b)D XD RTELN 181
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2. {fiXnode & 7255 E (@)L, R node TRWEGA(b)E, K node & L TOZEMITmMZLTVWD
23 Py % Uz edge-to-edge # AV > 7 CIIMEH TE 20565 (c) & (d).

AL TVDINRZEDRICET > TV DN EAEOUNE L WHEDS E LEfL TWD X5 7%
H O, K node IZE 2. 728K node X T2, edge-to-edge ¥ A U v 7 CEHTZ 5 &
RSN EEFERELTBL.

AFH L TlE, node &K node ZZNEEKT HTEMDOF S TETZ LI2T5. #lxiE, K1 @
ZA Y7 Ok 3 O node C+D+E = 3601 CDE L % L, ffi%k 4 ® node 24+2B = 360 1% A4BB
EFT. M4 LI ED node (B L < FK node) DOFRFEITIE, TARDIEFCELEOEFRNE
RN EIZTD.

THA A~E OERFEITIET, "I PR TE D node 1ZLA N 13 FiSE (4 FEOMEL 3 &
K node &, 6 FEDAMAEL 4 DI node &, 3 FEOAMEL 5 DK node) TH Y, ZiLH T edge-to-edge
AV T THEATELAREERH D HDEK 3~5 TR LT,

% 3 DK node : CDE, AAC, CCB, EEB.
%% 4 K node : A4BB, AADD, BBDE, DDBC, BBBC, DDDE.
%% 5 1 node : BBBBB, BBBDD, DDDDB.

FEED 13 O node & P, OMMTEIMEE 2 5[ L, EEEIZED X 9 72O node BIFET D
DEERT D, FlZIE, CHDHE=360" &\ HE/BEEEZ TG, 1 AICEE ST 3250
A PdEnEnRmE LERE (HA COMEAFEOREERNE, THA D OMMTIAED
FKLEME, HR E OMAAFROREENME) IZEEFRREZR DT, P, OEEOMERIL 2X2
X2=8 VW H5H. LML, C+D+E =360 HMHiZL 3 DI node TH HIZI1XL DE (W e) 1XH 1231
DE L Efih 4 2 UENH L DT, X2 ((b)D L ) REEITZF SN2, LA -> T, C+D+E =360
EWVIHEREIZE LTI, K3 (a)&(b)D X ) RELE TP % 3 SllAEbE-bD &K 3 (a) & (b)
DOEEAGE DI, ME 3 D node CDE ToH 5. £7=, i node & L TOSRMILIT- L TWBH,
P, %\ 7z edge-to-edge % 1 U > 7 Tlidfli 272 H D (edge-to-edge # A U > 7 OIHANT T 5
T2 OB D) WL ONFEIET D, HlZ0E, X2 (c)DMi%k 4 DK node A4BB 1XTES A4 L TH
FUE D—HPTNZERE L CWD /= AE ZFFO0, THR A ETEA E BERET 5 L 9 72K node
I EFL 13 FEOHFICATE L. F 72K 2 (d)DOAfi%L 3 DK node AAC 1% 2 DOTE E H3—HFTIC
ik LTS /3= EE Z R0, THR E 2 2 DLL RERET 2 X 9 724K node 1% EEB L7272 <
ZHUIE 3 (D)DK D AL E & OBEMETTH D DT, X2 (d)?D EE XK node (21372 5 72
V. BLED XS W EEEZE T H L, LRl 13 FO{K node DT Py & HV 72 edge-to-edge Z A
Uo7 CHEATEDAHREMEZ RSB DOIE, X 3~5 IRLELDO L ZN L OEMEZIT CTH D
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LEITS.

4. MEAKP.EHANV-MH3 L 4D node ZA =414 VFIZHTHER

AT TR D 72K node (2B T B A5 R & edge-to-edge ¥ A VU > 7 D node LEROBARE IIZ, Py
ZHWTED X )72 edge-to-edge & A U IR ARENZZLET 5. 7, "M ME PR
KDV Ve = 21 OBMRE 727 edge-to-edge # A U TIZOWTELELTHAD. Vi: Vs ~
201 EHORFEIZ M DI D Y AT OEEL & K node DIEHN D, liEk 3 & 4 O node DHLE
D& L TG) CDE, CDE, AABB., (ii) AAC, CDE, BBDE., (iii) CCB, EEB, AADD., (iv) EEB, AAC,
DDBC., (v) CDE, AAC, CCB, EEB, AABB, DDDE.7x ¥ %% 2 5 Z L kD . ()~(v)iE, ffifk 3
D node & 2 fE¥H (HETLHIHLAELET) L2 4 D node % 1 B S LETHS. —FH, (v)
(3% 3 D node % 4 FH (EHT 56 LEL) LMl 4 D node % 2 i (EHT 55D
wte) O ETHD.

)~WE, FeF A~E 2= RL LTI VsV, ~ 21 OFR L2 LTEAORE R 2
TR0, (1) & Av)EASME edge-to-edge ¥ A U 7 DMFIE LRV, Bl ZIE, (i)DOHE I,
edge-to-edge & A /ViE V) Cffi Fl T & 5 A[REMED & D Ali2K 4 O node AADD XX 4 (e) & (D& Z D
HEG T T THD. K4 MDPOEFVERD L, ZIITETHEM C LTHR E BNERKT S
ERITMTFEL TWD. LvL, (i)DOEAICIXTES C LTHA EDNER T2 (CDED XL 5 72) K
node IZTFFE L7V, L7223 - T, P, Idfi%k 3 @ node CCB, EEB L ik 4 @ node AADD DI T
TERLE LD K 9 72 edge-to-edge 7 A U > 7 & BTV, FERIZ, (i) EV)DOHE D, PlEE
NENDEL 3 D node & AliEL 4 D node DFAEHE DA T 4D K 5 72 edge-to-edge Z 1V
T AR W EEIT S,

OOEAEE, M1OXA V7124 T 5. K1@DXA V7, sk L7zX 512, typel
D edge-to-edge 7R FEUEX AV 7 THD. K1 b)DXA V7%, 2HD P, %] AB THibRIC
EVEDESTRERBA L TERSNEZZXAV T THD., IHITPIE, K1 (a)DHEAE &
B 1 (b)D 2 DM I ATE AN AB THEBUIEY b X o724 1 Gt F M B BIZHAS Y
T, W1 @QE2RFAVTHERTESD. 22T, XAV 7D node DEFE L HAFED
BRICIEA LE Y. K1 @DZ AV 7I2BWT, T A, B I3Mfi% 4 @ node A4BB DHEFHETH
D, THR C, D, E X7 XT3 @ node CDE DEFZETH 5. X1 (DX AV 7 OFARGEKIC

3. Bdge-to-edge % A U v 7 Cli H T& % AJREMEDS & S fli#L 3 DK node.
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4. Edge-to-edge % A U > 7 CHEMATX 5 rlHetEdy & D% 4 DK node.
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5. Bdge-to-edge # A U v 7 Cfi T & % A[REMEDS & 22 5 DK node.

I%, AABB D/N—> T HTHM A & THM B WNHEAE LT EPT AB 25 2 W FifFfE L, CDE D/3—>
ThHDHIEE C, D, ENZEAVENRMIZ 2 T T OfFZ BT 5. DF 0 IEAREIX, 2 5D AB 1 H
% OT 1 E5 D% 4 @ node AABB % FiH, THR C, D, ERNZENEN 28T 25 5D T 2 #4
Ofi%k 3 D node CDE 24> CW\WHESE2D. ZOFREKRETERLIZZA ) 7135 3 D
node & ik 4 ® node DEELDOFHIX2: 112720, ZAUT LR LK1 @D XA V7B VsV,
~ 2.1 OFREIT-TEVWIRNBREARET S, ZOBAEDL I, F AV 7 OFEARERI M
ZTUW5 node DMEEMNL, FOXA VL TNED L S 72 node tLbROBAREZEFFO NN 5.
FIFRICEBERT 2L, X1 D), DX A VT H VsV, =~ 2:1 OBMRZR =T LD THA .
(iv)IZBI LTI, edge-to-edge & A /LR V) Tl T & 2 AREMED & S AliZ 4 D1 node DDBC I,
4 k), (1), (m), IR L7Z4FETHD. ZO4FEEHDH> B2 (K4 (m)E @) 1, 2o
DTEN C WEMTHENBIFEEL TWDDT, P& EEB, AAC, DDBC DX TEK SN 5D
edge-to-edge ¥ A V VT HERTE s, Y 28E (K4 k&) (TBLTIE, P
7N EEB, AAC, DDBC D& TIEL SN DK 6 D X 5 7 edge-to-edge X A U v VR AERTE 5.
6 @QDX AV 7%, AT 4O P TR I, EOIARFIRIZIX EEB, AAC, DDBC 73
FNEN2 M EENTWS (1D EEB & EEB D/3—Y Tédh % EE & B 1 T SMFEL,
AAC D/IX—=Y T D A4 L AC L 4 L CH LETOIFHEL, K4 (1) 12345 DDBC OD/3—
YV TCHbHDD E B L CH2MTIFMET D). LI T, FEARME M 2 TV A1l 3 @ node
EAliE 4 @ node EEERDOLHEIL, 242):2=2:1ThHd. —J, K6 b)DX AV 7%, KK
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[X| 6. Node EEB, AAC, DDBC TJEJK S 415 edge-to-edge X1 UV 7. (a)L(b)DX A U 2 THND
KHEOfELIX, X4 (1) DDBC & [X 4 (k) DDBC DA ENENi%YTD.

TEIAS 8 (E D P, TR S 4, & O HAFEIRIZ 1T EEB, AAC, DDBC INENZEN 4l & £ T
%. Z®ODDBCIE, K4 (IZFE4T 5. Limdd-> T, FARMEEIME 2 TV D1fi%k 3 @ node &
li%k 4 © node & EEKDLLIRIL, @+4):4=2:1Th5d. IEXY, M6@Ed)DXA VLTI
I, V3:Vy = 2:1 OFREZRMIZLTND &5,

6 @)k dDHXA V7 ORAFFERA LD L, X6 (b)DIEARFEKIL, X6 (a) DI
LENE 180EHE L 7-b DA HDOEEEZ LTWD Ebnd. FIMTAE P, 2 A7~ EEB,
AAC, DDBC OH TR 315 &L 9 72 edge-to-edge # A U > 7%, X 6 (a)DFEAGHIL & Z %
180 EHR L7z b D%, 1 WITHINCHBIZHAGDE T AV VT E2ARTE S, 20 P,
Fex OFHLSI[11]T C12-TIC E AT T2l Z A v (Gefh TC+D+E=360", C=2B,a=b=c
=d)) O C=E=144DHAIHELETHHLOTHS.

5. MMAAW P HER 5 D node ZEAT-2 414UV THAENE SHDEE

ZAVTI, AT P ML S D node % ifi 2. 7= edge-to-edge & A VU > 7 & AR RTHE > & 5 42
T5. bL, POM0E 3 & 5D node DA% A 272 edge-to-edge Z A U o 7 & AR AREZR B I,
TOEAVTIIMEY, Vi Vs =~ 5:1 &2 3. 512, L PAMEE 3 & idk 4 &tk
5 @ node % i 2 7= edge-to-edge # A U 7 Z AR ATREZR DI, TV, V3: Va: Vs =~ 2x+5y):x:y

(x=1,2,3,.. andy=1,2,3,...) Zli7=T T ENDLN>TNDH[10]. BIZIEX, Vi:Vs ~ 5:1 D
&= 93%6 L L, [CDE, CDE, CDE, CDE, AAC, AAC, AAC, AAC, EEB, EEB, BBBDD,
BBBDD| @ X 5 72 10 EHOMi%L 3 ® node & 2 fE DA%k 5 @ node ik 415 edge-to-edge % 1 U
VIR ENGE BB AN,

MIREIE, %L 5 @D node 23ZEFEIC edge-to-edge Z A U ¥ VNITFIETZ 5 CThDH. £ T,
5 DENENDOAMEL S DA node DJE D 14 H AT RE 72 K node & NIH % IZJEAL L, P 7 edge-to-edge
ZAYN T ORANCGES TRET D & &9 7220 %% . liE 5 @ node % fii X 7= edge-to-edge
BAY T PIFIET 272 HIXJEII &N A T D72A 5 L, flifk 5 @ node %1z 7=
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edge-to-edge % A U > 7 DMFAETE 72\ 2 BIEHKET A EFT RO X A VA BT 72 OEIT BB
DT THD. X5 D% 5 DK node EFBDE LB A /R T DIIFEANTARATRERDT, 1
DA% 5 DA node & il L CELRTEEHAT 5.

71%, X5 (a)DOAfig 5 D1 node BBBBB MMiiZ 5 @ node 1272 H 72V (flifk 5 D node & L
T edge-to-edge # A UV 7 Cfixavy) ZEARLIEKTHSD. £9STEP 1 & LT, K7 (a)
® BBBBB # I L TWD SHOMAAIZEBWT, THA 4 ETEA CMER L WD EATCE
HT 5. AN P, CIHM A & THR CHERETE 5 HEIL, AACTE 1T Th 5. AAC ) edge-to-edge
AV T THIERRERIRETH D X 572 P OELEIE, X7 (b) (K3 (c) DX 7AflE Lo
2 K7 () (K2 (d) DIREOMTEATEO XS 2BEICT 5 &, edge-to-edge ¥ AV > 7D
HANCHE > TH ANV EELE TERWEFTA BT 5. Lo T, 7 ()D X HIT 3 HHRIC
AAC %R UT-IRBEZVED. STEP2 TiX, 8 DD P, T &2 7 (b)DTES D L TEMA E 3
ERE L TCWDEPTIZIER 5. edge-to-edge # AV > 772D T, THAR D LTHA E BERL T
L EENE, ML CWHUOBR L VX 4 (y)D DDDE ZT 5 X 912 Lo P AR E TE 7
W, LS T, K7 (DX D22 BT DDDE T 5 (Z o & & Bi#E LT EEB NERK
EN5). STEP3 TiE, K7 () THR-TES 4 ETES COMERET 2 EFTICIER T 5. TES A &
TEA C DEERET DT AAC I LSk W T, P OBLEILIX 7 D@e)OD X H 722 2D
HTHDLH. LrL, ’TODKEDMEAE L S IChET 5 &, edge-to-edge A VU > 7 Tl
{72%. LIcino> T, PoOBLEIZH 7 () kE%H. STEP4 TlE, X 7 (e) THLE L7 P,Dil DE
IZHEBET 5. A4 V71X edge-to-edge 72D T, ME—iNRK D72 530 DE 1X#1230 DE & #fik+
5. Lizo> T, K7 () ThUE L7 Pl DE & #5925 P, 2 HdiE 9 2 5L, X 7 D(g) & (h)
DIREDMEATEDO EHL N5, L, K7@D X ICiET D E P ERETE 20 A
R=ZANBN, KT 0D X ) ICEET S & T TICHE SN T AN EATRICER DIREEICR D,
DFED, K7 (e)DRENORD P AREL XD ET5 L, edge-to-edge ¥ A U o 7 OHANZHE
RIRWEFTNGLTHET S, Liedi-> T, 7 (a)® BBBBB %, fli¥ 5 @ node (272 572\

(edge-to-edge Z A U > 7 TR TX72\).

R B8, X5 DT X TOMES D node (2B L TITHo 7. ZDOFER, P ZIA A (ZHE
LT &, T TDOEA T edge-to-edge Z 1 VU > 7 OBIAINCHE 2 72\ EPT (edge-to-edge & A
U > 7 ORRADESET B EED DS THET D Ebhotz., Lizhi-T, K5 DT XTOffiEk
5 O node 1%, % 5 ? node (2720 27200,

6. F&&H

RFLTHE, KIRLIEL 972 12 ONA%E 2 Sl 2 7-54F T4=108,B=D=72,C=E=
144’ a=b=c=d] OMILAE P73, ik 5 ® node %1 272 edge-to-edge % 1 V > 7 N H
Kl EANT FORER, POAXME 5 @ node Zif 47z (MEFRIZIAN %) edge-to-edge & A
U U ZI3AERARFREE bhroTe., 72k, BUEE CITMMHATES A L% - edge-to-edge # A
U2 7T, fifk 5 @ node Z i 2 72 B2 & OITFN H LTV R0,

— T IO PIE, gL 3 LAli%L 4 D node Z i 2 7= edge-to-edge % 1 UV ZIZBA L TAa< B
% node DMGEEZFRSHD (K1 LXK 6 &) #4KTE, S 512 non-edge-to-edge 7 A U
TaFFT L type2 DEWESZ A Y 7 (M8 EBM) LAKTELZE LVWHEZHA TNDHDT
Hol.

—140—



STEP4 (g2

7. 4%k 5 DA node BBBBB ™D 1 275 edge-to-edge % A U > 7 CHE 2 70\ 2 & i85 k.
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Modern Painting and Airplane
: Transformation of Mentality Induced by Modern Technology

KA E (EINEE)
Tomoki Akimaru (Art Historian)

(20110503000 00201108080 00)

Keywords: modernism, modern art, abstract painting, modern technology, airplane

Abstract: How has the airplane transformed human mentality? Moreover, how has the
transformed mentality influenced modern paintings? Several researchers have addressed
the abovementioned questions. However, their works are yet to be categorized and
examined in detail. This paper presents a general interpretation of these studies and offers
a new classification, that is, the transformation of time-space consciousness, visual
perception, and self-consciousness. Finally, it concludes that the airplane influenced
abstractionism in modern paintings.
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Paul Cézanne’s Painting Theories

: Focusing on His “Realization of Sensations”
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Abstract: In this paper it is clarified that in Paul Cézanne’s painting theory the “realization
of sensations” means the expression of impressions: that is, the concretion of perceptions
based on his own temperament by means of the drawings and colors in his paintings. The
sensations that Cézanne tries to realize are (1) the coloring sensations to represent objects in
color planes induced by bright reflections of the strong sunlight outdoors, (2) an optical
sensation to classify their color planes in three or two tones, and (3) “centering of

” <«

composition,” “flattening of picture,” “abstracting of form,” and “purifying of color.”
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B, BROFEZLVBRET S (9, ZOREZRLEERARICEN L, Gy F 7 U —1] -
R=LD [R—= - BFUX (- b=0 27 bU—/L )] (1988 4F) (2 LiuE, T DR
it (sensations colorantes) | I%, [BiRFOMGE] T8 IEHNETL) L5 AEOHR
T—4%1 ThVv, [FEB (Realisieren) | 1%, THZEDH O TS I 72 D& Z DXL,
WO LRFET —FICEHWT D2 L) & [BE=EROMY & LT [aRoRE L4 mE Lo
X~ & EERICERIT 52 &) OFFTHD (10),

ARSI, 2D OEITHZE, T b b RBIMBLEICE L TN EEORENER L,
GHITCAR & BE BRI X 0 R S 7 BLEBISTARME ORI b~ xR X A TR
EIAL., SFELAETOJFEMIIEIZRIZ L 24RO BB L 2 /e L, FRCiEkiz L A 82
EHSNTIRole, ¥ UXAHO TR (B0 BME) OREEMZFEMICIITT 5,

2. BARLEH
9, RR IZOWTRTAL Y, X%, &R 13 THR) oz shdtso
TW5,

FIE, B UL, TER] ITOWT, 1878 412 H 19 Aff=I—/v - vV F5 &R T, [#

1. BFR (lanature) Z RO 500D LiEN-T-, FRUITH b 5T, BARIZIISL KB
DEANTIIIV bR (11)) E#EX, 188645 H 11 HAF Y 4 7 L« o a 75 Ef# T,
FEzzEn, BRY 720 HPR (lanature) OFYRREZEX T, BEO%F-> T 2% 5
ZTLLNET (12)) L TWAB,

Flo, BFUOXE TAKR] & TR IO\ T, 1874 fFEHO MBI E T, TF{ADF A (les
aspects) 7%, HORENZRILOERZ 52 T<Dd (13)) LY. 1878 45 H 8 Hff=
b VTS EM T, THaE) O TRETXEEE] 2 THRO B (la représentation de la
nature) | EEELTWA (14), F72040%, 190349 A 13 HfF v b « WE T U5 EM T,
RENCEIT S ITHA] (laNature) ZEIHZ L TORWHFTE (15) ) ##ix, 190445 H 12 H
ffmI—b « L F— LG EM T, REIZBNT TRV REEROE S~ 1L, T8
5% (lanature) EWIHORBOLEENE] LT 5 (16),

Enlz, B xIE, THSK) & TEE) 12T, 187949 A 27 Aff=3I— - V' 5510
Ef¢, TH% (lacampagne) | (21 THZIZITRITE2WVER (des sensations) | 236 0 |
(ZNHZ2LVEE TV 2T (7). 1903 429 A 13 BHff v v L - BE D 585
<. [H2X (la nature) & ORI L > T RAEONIZH 5 AKREE |, 21THY 7285 (les sensations
dart) ZAZAEXLIELILERHD (18)) L# A, 19054 1 H 17 BffVA » LA T5FH
i, ThDELWHAR (nature) —FH | %, FFW——ICHE L TRENE L 2 ERE (les
sensations) D+4272 515 L (formuler) (CRZETH2 L (19)] 2EA TV,

INHDOZENDL, BFUXIE, TAR) ICHRVBILERD, THR) oz and &R
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. BREICHBEMICER LT AL EZHIEL TS Z R3S 5E, LT, £0 B 1.
AEDOHRI BT, N - e gteZ Ebond,

3. KREEER

Wi, [EB IZOWTHRTAL Y, B XiE, BADLLEZ SNER 2, HalE) 2%k
ByoZ lw, [EI] EFATHD,

ERRIC, BV oIE, Them) & TEH) CBL T, (18784) 11 A 20 Aff=I— - V' F
s EMC. T#2HE (la peinture) | % [REFE DFK B! (expression de sensation) T LHAEL
TW5 (20), E£7-4%, 189946 A 3 HfFT v U « H A 5a#fli <, BEOBEEEIEE [
WDFRKBL (Pexpression de ces sensations) (21)] EFtiRL., 190445 H 26 AHff=I—/L -
YL Vs E T, THFEIL, #li & EEADOFET (au moyen du dessin et de la couleur) |
H O ORG (ses sensations) %, HOOHIR A, E{&{tT 2% (concréte) (22)) LFHBILT
W5, S HITHEIE, 1906 4F 10 H 13 AftEFsiEE <, I #E (la peinture a 'huile) | @
HAE L THARICAN L CTHEBET 5 (réaliser) | Z & TH V., [ (Les esquisses) | = [AH (les
toiles) | & [ET/AHM/RIET 5T (les sensations) B (L5, HER) ITEIL724%5K (des
constructions) | EfFFL L (23). 1904 4 12 H 9 HAF S v LL - BED UAEMT, THRT7
DA THICELRITR R VEWVHERL (construction) DFHiE (24) | ZEID TV D,

INHDOZEND, XL, BRVPOIEZ INHER A, Tl [ZBWTHEMEEA
DOFETEREMICHERT 52 L&, [FEH) LFFATND Z ERG05,

4. [ELERR

EHIT, B UXE, ERNAR TR X TRE] BRETHD LT D,

FE, BFUXT, 19024 TH 8 BT a 7y vy - WA ER T, EICTNERF- T
WORERH Y £, TORIIMEFELIDY FEA (25)) LWL TS, FoiE, 1903 F
2 H 22 HFFL ¥ L - HED VEEMT. (24 1hD0IE THRON, S>EVRE (e
tempérament) 7217 THY, TNHAZ L TCHLOERET REHEALEL LD HDTT )
LT (26),1905 FHO T I — /L~ — L5 ERE T, 1% B OE A1 72 5E (tempérament)
WZIE->THEAZRILL (exprimer) X5 EEDEL LY (27)) EHEHTWVWSH, £ L THIE,
1904 -7 A 25 Bff=I—/ » N F— A5 ER T, (DL THXE (tempérament) ZHf-o
TWUE, NMIZIRBEZR TH Y 2 £7, RKERFBEZOCOEZ TIIR<TH NTRFICH
Fak L2 ET, EZMHREGE (un sens d'art) ZFf-> TWIUZ 072D TT (28)) &+
FLTWD,

TIZTEETREE, B X, ko X 51 T2 &% (les sensations d’art) | &
FHLTEY ., Xk EZ D lsens] i3 sensation] &R THEM EHEIN LB TH 5 (sens
DEE R OZOEH LR L, sensation [T EI/EHZENRT 2 L 5), 95 Thiux, &%
YRITHEFEE LT, [FEiEe e o FE Lovb, IRE) L2 CRASND KR %
FOVERL TV EMIRTE 2, ZHITMAT, i, &R 7228% ELD 1 R

MR LA EHREIL D, BRI, 1904 45 A 12 B I —L - ~L)—)L50
EZE T, £E7 02 LRAT, EFICTEMIZELD (sentir), L TEHIZ, dfiiE NI %E2H -
THCZRIHT D (exprimer) LEAHY £9 (29)) LiEwL. 1906 49 H 13 HAFE 55
T, 4R, B AT CTHMEL (ressentir), +7ICHCZRKBLT (exprimer) 5 (ITED)
WENDH D (30)) LIICTWD,

ZOET Y XIE 1906 429 H 22 A B3 E M T, IFA3E & 7 USUE (tempérament)
R T. HOMWE LTS (sa facon de ressentir) HFEF/Z720 (31)) AL, 1884 42
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A28 Bff=I—/v « V' I35 ERM T, [l & FEEIURRT (sensation) DR >TNWHDEA D !
(32)] LHEVTNA,

INHOZ b, EFrRF, TRE] CEAZRENCEAMERSH Y . T0kd, Zh
(IS TRUH ) 22 THELAS TR KO AZRERICEFIIERH D EEX TN L
LZELNLD,

5. 4k

CITERTAREE, X AHO THR] o0 TR ORsZn, MEH bEY 4
Yl FTTITOILTWARIETH 5,

HE, VYU XE, 1866410 A 19 HEHO= I —)b - V' 5 EM T, 4] 1B L Tko
EOCRELTWBE T ZATE BANT, 7 MU = THWES V-2 134T, B4 C (en plein
air) fiES N2 DIZR L TILE T E 2\, BAAOE AT 5, e Aot (les
oppositions des figures sur les terrains) [F#E < X& L, DT, AFITERET (le paysage est
magnifique), fax EFZEL LWEYE R DD T, HI3ENT (en plein air) L2HIEL 7220
ERLTDHMENRDH D (33) 1,

Flo, B UXIERUFET, ) KB L TRO LI ITHIR L Tnd, TF 7 203% 8T
SHTHIZ EN BIRIZEI U THHWE L7272 D120 2 U E DA DOIEMRETZ TR S+,
OO LHICRES, FEiX, BEOEIEENEMIDH D (en plein air) FY & i T-4E1H 1%
2T, ERITHWESILTOWRWETEET 2, 28R b, ZAUIEICIT, BABREET 2 E'EED,
LV DIFARONBEFT D LDV NG (34) 1,

B, ZOFKOKEIZIE, TEINT (en plein air) Hi< TEDRZREO FE (35)) (K1)
HEREIN TS, £/, ZZTEAINTVAX T A TED LN MOREP & LTX, £
DMEHETHD (ET 4 =7~ TFH~ VA T 7T 7 1L—7) (1866 4) (IX12) #487E
TE 5,

ZHUCBE LT, B XL, TR 22 L RAED R 2IEFICEELTNVD, HE
BCAE L, 1884 45 11 A 27 Aft= I —v « V' Z3aEM T, 741X, KB (le soleil) 75
ik EMHE D, KRGS, FERICETHELWAE G2 TIND (86)) LA TWVD, I,
1906 9 A 28 HfTE 12 EM T, I R&ULPE (Le temps est épatant) T, B RIIFRED L
W (87 EEELTWS,

IHlc, B xix, el fifEcB T 5 K] OBEZE,REZEL HF LD, fil 21X
Plx 1876 47 H 2 AfI 1 I —= - Y w3 EM T [ LAF RICE E 4L (le temps devient
propice) . ZFAMEIZN D (AURHE) #Hh £ CTHELIED S Z EAHIKET (38)) LHIRFL,

(1878 /%) 11 A 20 HAF =X —/b « ¥ Z5EM T, [EITIEW (peinture) 1Z31T 5 H O
Jex BT 572 0IZIFE R (une éclaircie) ZfF->TWD (39)) EFfHEL T\, £7o40E,
1896 46 H 13 Aff ¥ a 7 v v > « A5 EM T, TAEAHEE (Le soleil brille) . #ir&273
DR ET, — RIS 2R HFZECHNT £ (40)) &=L 190241 A 23 AT >~
TRU—RX U T EMT, [RExE LWV KR (de beaux soleils) &, RNEIZES LW
ERICEDLATLEIDT, ZOZENERDBREMEIS LET (A1) LELATND,
BT, 190247 A 8 AtV a 7 v vy - HASEEM T, [ ZERNTHAD T2 — OB E
(une étude) BHY FTH, TNE DS LERTRELEZXTVET, RIZKKMBFNIZD
T7 (Le temps est enfin devenu beau) (42)] S SBH L. 190446 A 27 Hff=3I—/L « X
L — s ER T, TREITFEN (Le temps est beau) . FAXZENZFIH L THFEA L TWES
(Jen profite pour travailler) (43)] &FHL TW5,

INLDZENL, B, THEXR] © Bt Tomale BB K 2 L0 EH
WHZbd ., THR] OFEYOREREAFE) IR IZHROEIRZ N TWD ZENnhD, €
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DOBE, o7 100 LAWK, BEOHIVER RIS R &RV O
THY, EBIZEDZEN, THT I ALKEH _5H5@ﬁ®xﬁﬁﬁﬁétﬂféﬁﬁmﬁ
DoTNDHZEBNMND

722, ZZTHETAREXE, BV X0 ) ~OBBERHENRFEERZELELTH, 20D
EWVo T, DG FTRFIUTKREZ#T eV e B X TR TIERWiETH 5, fFilx
I, 1905 FEHOZ I —/L « L F— L5 ERM T, (29 LEEBLORKTIE, Zbo
I E CHIELWINE L, BAT (enpleinair) EET 52 LITRAETT, Ll 1R
KIRE DS, FAZEZAMMORT LRI, BRNOM LI EDIZEV T (44)) L LTV 5,
N0 EnD, B XE, &R Nz Eshd TER) LT, £7 4k To
MR Z/&REICE S, SOICE ) LEBABEATEONZMEZ, #ME RN OANDES
HOEICHEA L CWolzdEEEZ NS,

6. ET4—7

ZZTCHIBRENZ L, B, e To TER) o TRG) %2, fFic €7 1 —7)
EMEATHWDIETH D,

%% Y XL, 1866 410 H 19 HEHDO = I —)L -« V' I5EfMT, [£F51—7 (bbb A
JB5) ~H2T % (partant pour le motif (le paysage s’entend)) (45)] LiES LTV 5,
ifJEZ X, 1904 # 12 H 9 HfF - v v - Y U ER T, [RLE —EIZET — 7 (motif)
AMTEEL XD EFHBWV,TRITET 4 — 7 (le motif) ~HNT F 9 AKES 72 R Y (2 moins
depluie) ] LFREL TS (46), = L THIE, 1906 4F 10 A 8 HfHE 75 EM <. [ R&UIHF

U (Le temps est beau) . FEFIIET 4 —7 (motif) ~F7< (47)] &2 TW5,

ZITEFUOXOED [£T7 =7 X, AW - HLELARBEIIRE IS E L TH,
AR THR ] ~OBMIMx, BEICHEE S TRE) EERLTWaLE F97FE -2 T8
SR D TEE ) 2T EHETEX S, A, ALV » TREUIHEI ORF
W IET 4 —7) ~HPTDEFEELTCWALE, 2o 270 —7 1%, k) To TA
Ry o TEs] ZHETLHERETE D,

EERZ, B UXIE, BYIKL TREE] OMRELTO £ 4 —7] [ZOWVWTiE-> T
Do B2, wm¢7ﬂ2aﬁﬁ:—n-8%m%%%f\k:fﬁﬁ%tz\wﬁﬂ
BN F D REONDET 4 —7 (des motifs) # T ZENHEKEST, W0 HDE, 2
ZCIIEIBEL LW OTT (48) 1 EHJr L. 1906 4F 9 H 22 AR 7siER <. [FAULE
HE S~ (au paysage) 17<. F7 4 —7 (lesmotifs) [FFE LV (49)] tHEL T35,

INboZ EnL, B XE, TREEE] OXfge LTo Mk To TER] o (R
. BT 4—7] EREATVD EHERITE S,

ZoOET, B xR, TES] ORI M908 R T 22 2RR LT\, FE
X, 188345 H 24 HAf=I—/L - VY I5EMT, [Z ZITIFE LVOEDO RS0 H 5 23,
ENONETET 4 —7 (motif) T2 DR TR (50) ) &LiBiF, 1906 4= 8 H (26 H) fF
BAsER T, [FULFICEREZR > TIFZEL T D, L LA BEEA K23 E THIGW (une
sisale lumiére) D CTHAMNEIL B2 D, LRSI ENMLETHD (51) ] & Qﬂb‘(b\éo

N0 EnD, BFrXE, RS % 70 —7 ) L U TURZT LT, #EHR
) Fo TR o DRES ) 2k L. %n@@é#FE%J%F%<J¢6&w%L
TWALLE, 221 B ik v sni=FEo ) [ BRKE<BEboTnd
LHEETE D,

SOICHEBRENZ L1, B XIZBTD [£70—7) 1, BIEE D b LAEKICED
STWLHIETH D, FEERTHIL, 1902 43 A 10 AffA - AT v asEHT, TBEo%x

—161—



\\\\\\\\\\\

T LOTWAHEMOEE ] 28 TRamEZBWTHET VIZAIL T (daprés le modéle) H 7y %3E
T ELnHRAELEED) EEBEL TS (52), £7-81E, 1904 412 H 9 HfF v v L -
NETUHEBT, 177 7xm ) 1 TETHERRENZ] 208 THICET ML TN D
(bridé par le modéle) | LU, TEHIHRTNALLODMETLIH Y FHA] Ll
B LTWD (53),

Zrizxt L, B XIE, 1906 429 H 8 AfHEFs#EM@ T, Doz v Tk, €74 —7
(les motifs) 23T 5, [A CEM (le méme sujet) THELRDMETHEDONIE, LV ik<
BLRZ 5 < AFFEO B (un sujet) ZR(IEL T D (54) ) LA TN D
INHLDZENDL, BB TD £70—7) 1%, FRELTO TEM) BRE WD
Iy, LAENEERISTEERD NEUF) ICBRL WD EHERTE 5, 20, o
7 =71 1%, ETMEV S, BEN TAR] © [EGR) ZPkO 7R, 5@5l7e 15108
IZR o> THEYOEER TR AR S 5 HEAIFI4, #&b%FWﬁJ%®%®%h?%
/S&?&m“(% %

7. REEE

ZNTIE, B UXAHO EROES) 13, BEMIIE—EREDL IRV DIEA S 2

:@%%Kowf\ﬁfyﬂﬁg1W8$4H145Hi‘~w VI mEM T, BT TE
ELT0D, RAITIEE A LIS 2IRH7Z2ERTE (sens général) 72 DIEZVIBE T D (55)
EBENT NS, FEIE, 1905 FEHO T I — )b - AL F— g T, [FEfE L s
(Dessinez), L72>L (mais). X ZZ0RE-> TCWET,  (lalumiére) 1%, IR 2EE
(le reflet général) 2L ->T, BHBLDOERD ET (56) ] LIFHELTWD,

IN6DZ e, B X0 TR 13, Dt o TeEiekat) b5 b
DEMGTED, ZLT, 2o ) o £ %mﬁﬁﬁji Wi Dt (mais) TxFEES
ALTWDHUL b, STEMIZ T3 Lxtapkd e b2 bDLEETE D,

FHE BT D) 3 TR | iof%ﬁémékéofwé Bl Z 1241, 1906
8 H 3 A EFaEM T, a7 —nih, Bhn, ZLTREEREHETLHEE (la
couleur, représentative de lumiére et d’air) (Zx} T D MEMEZFFO A X IZ=WHIL (57)] AL
B L 190444 A 15 Bt I — /b~ — L5a E T, TR & 36 THEL S5 (lumiére,
représentées par les rouges et les jaunes) OEBIOFIZ, EBREK L LD+ 8D
HARPoTZEANT S (58)] ZEEHIEBLTND,

ZOLET, B XL, 1884 £ 11 A 27 B = I —/b - Y I5EM T, %] o [F§F)
DWW TEMIIAMEL D L 9 IR A LS B AEZE 2 FERICF N e B XA 2 Rl & 5, [FIRFLC
FF0 (Pharmonie) (2 2 MA RN, AEZDHDODA— (la discordance des coloratlons
méme) (2K - T, EHICEL Y RERT L2, BFFOKFSIE (aphonie des tons) (25 - T,
ETETHND (59)) LEATWD, £ L THIE, 1906 48 A 14 AAHEF5ui M ©. T2
BT 5 [Ff) 220 T, IO T7 407 —X7u—THIfELT=0D &R LSO — RO KE
B AT, AEOHN X VFHFAEI TS (harmonieuse) X 912 %%, £ TIELHIkKD
(R KOG (le plus de rapport) #5252 &7 (60)] LHES LT\ 5,

oD b, B iR, e To TAKR) o MEsR) 2oz 45, A bORE
WERERIMERT S D) o I2EREH ] ICBEALERf o T D EHEITE D, £/, 20D
Dt o TR 1%, Bl X5z, iz 1458 28O CTHEYOEER) [
DR SN B REREE T L B8 TE 5,

ZLTC, BV XE, 295 L Dt o TRERS) 2, T66E] 2 HWTHRRSRY THH
B Tiam ) BRI TR 72 2 & Z2BEL TV D EMRTE 5, 2F0, £ [§f]
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ik, &R & Tiem) 2 T Wi -8y S¥52LTHY., 20t XIT,
o &R o Ta) OEMEN SRR ZEE L TWD O LBfiF T 5,

FERRIC, B UoE TER) 2832 [BR]) 28> T\ a, FlZIXEIE, 1902 42 A
3 HftA « T v a5EM T, 14 HIXZEITHE (nuages gris) DHEAIAD TWNDHDT,
FAMZITFED N L0 —JE@iE < (en noir) 2 FT (61)] &¥EA, 1906 /-7 H (20 H) fHEF
SEE T TRKULRE % < §° 7% (poussiéreuse) . taiii & 71> L < 7% (un ton lamentable).
O OBRIC LENL e (62)) EEBEL T\ 5,

IO END, BFUXT, TRE) OWRZRESZ OO, K EOm%E 7= 695k
FURBHEZ LI L LTERY, b 228 e 2EHEL TCWLDOREETRTES,

8. TESREI IH58RMNBER
ZNTE, B UoxAHo UEE] 13, BERNIZE—AREDL SR bD7EAS 5 ) ?
ZOBBEIZOWT, BV XL, 1906 429 A 8 AfHE A EM TR L ICHFE LT\,
MEtZIZ, BRENZS > TN, FATEFE E L THRZRNCT D & XM/ S, LvL,
FLOVESL TlX, B0 0 FEE (la réalisation de mes sensations) 1%, 5 ZFEH B T
NHOE, FIE, B ORFIZERMT 55851 & (Iintensité qui se développe a mes sens)
BlEET 52 ENRHKT, AREZAZAZ LS5 (anime la nature) HDOEE O/ EE
(cette magnifique richesse de coloration) HFF>Z & 23KV (63) 1,

ZoZEnb, B xo EE) X RIS ) 28> T TR L, TagonEREs
S CIEREEXAXLEIED] bOTHDLZ ERDDD,

CAUCBEL T, B XX, 1876 4E T A 2 Hff A I —= - BV asmEM RO X 5 ICH
SLTW5S, [ZZITKREETHMAZRDT (Le soleil y est si effrayant) . FAIZIX, FH0
HESREATIT T, H6a0, R, a0, SLAIZI DB LER> THEEH S (les objets
s’enlévent en silhouette non pas seulement en blanc ou noir, mais en bleu, en rouge, en
brun, en violet) X 9IZE x4, FAOMEBEWL LAEEAN, ZHILXHFST (modelé) DIFE
*F (Pantipode) TH 5 L H B2 FET (64) 1,

INHOZ Enb, B, TR 722 TR ISR LIS N2 E ., £ 00
SR G, [m) (b y b - #gEE) & LTEREMA L IITEZ LTWD Z Engind,
LT, 20 THE) X, 2nth At ° TRE) 20 caL, Ha) R i) T8
] Fo MEEAZ) LUz DHETEE] 2 [Al] L LTEXSRTWD I LN,

DFEY, B UXEHO R L%, £ Ut ToRRICEIT 5 [kgotmik) &
HETE D, EME. £5 Liciann Tam) OFEttr, 1ekorvxr 289 71U X
AZBT D THAT) OSAEMEE T TIERR ] B L TWD EHETE 5,

I oIz, B XL, FUEMT RGO L] IZO0WTRO XS IZRxTnbd, TRAX,
WxEate mO/NS72ETT 4 —7ICBHAGD E Lz, TREFIIGEL TN, varKko
72OIZTYT, —FhE, FH5THDO N7 7DH—F (une carte a jouer) TI, FH U \fE
D _EDFRWZER  (Des toits rouges sur la mer bleue) (65) |,

Flo, B XE 1905 4F 10 A 23 HfF= I —/L « N — s EH T, (xR oAb
IZOWTRO I DICHR LTV D, LG, 77 3, % 23O %2 O EIZER > TOES

(les plans tombent les uns sur les autres), % Z T, HEIRIRITHEwESZ —ARO B CTHEALT
JTHLETH, 2R T RERATT, £ Tidkel, BRZZRITIT, A
FXZOHMNEZERT L FEREZBNET (66) 1,

HVEREE, ~HE, RE SHIEr T, i CRELNTWD =7 4 —7 ] ZRIWTZ/EMR D,

(=22 v 7 Oig) (1876 4F) (X 3) ThHoH, FEROEFIE LT, FLMED Ras /-
T2y 7)) (187879 4F) (M 4), KED (=A% v 7E) (1878-824) (Kb5) HZEITH
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b, ZNDHDOES T, RVER] OFRIC [HWHE] BDIEANR-TEBY, ZZTEH [ER
Dk S TR i, BEMAZ ETREBTIERL . KPR EE%T 5 L HET
ERAR

ZL T, ZORMZICERD [HRVER] X THWE &, BEORSICBITL (770 (A
m) AL, 22 THERLNTNDZ L, RIFVHEARICE TS Mo tmit) &b
TE5, 22 THEBIC, BERO T4 Fo (55 e (FD) AMO%E (les oppositions des
figures sur les terrains) (67) ] HEETXET/ZAH 9,

Fo, XFEYVHENTHL IO OMEA O TEm] 1L, AiEF Tsur)] PHWLATND
PLE, BIRICEET 2 KO ICEZ SN TV AT THY, 20K E LTHL KO FmmAR Tk
FUTDOH— K] OXIREHEYA 7 ZZ2N, FTE T, BF XD B To TEHR)
Mo TBET74—7 LLTUEZLE NERE) ONREFRFETE S,

DT, B X0, RREHEWEDOBRICE 5 LIZGETY A 7 0Ll Z2 R L T2 L i,
FRICHRAE OIS, BIZIEKED (e y o ZA0EE) (1895-1900 4F) (M 6), (=7 A2k
MO b T 7 FU— V) (1906 ) (K 7)), (r—Unb Rz b T4 b
T — Vi) (1902-06 4F) (X 8), D (v—r o) (1906 4EH) (K 9). (HhviE) (1904
FEE) (K10), (o b - v 27 bT—l) (1902-06 ) (¥ 11) HF THERTE 5,

ZHUTINA T, B X%, 1904 4F 12 A 23 Aff= I —b - L — s EE T, 20 [xt
SLO@EE ] & TEHEE] CTEAEL, S6ICFENIIE. b —oD50D [H 5K |
WZDOWTIRD LS IZFwR L TW5b, [RGEOHREIRE OHF T, HHHRAER (une sensation
optique) NAEU E T, ZIUTFEIZ, ¥ DR (des sensations colorantes) (245> THEG S
Nicit 77~ (les plans) %, Jt (lumiére), ¥:#+ (demi-ton)., &L (ou) PUFHF
(quart de ton) IZHFEIEET, - T, WMFEIZE-T, Wbwwd3t (La lumiére) 1I1FE
LERA, RTENEANS A~ (du noir au blanc) S BITT 5V . MIRHIIZ, Z DR
SHERH DOMID EH D (la premiére de ces abstractions) 2HIZE > TERI UK BWVWHIZE ST
L2 ERBOT, FAFEIITEFEEY, HEE2MEL, BCZMATHICED £8A (68) 1,

ZITEY. [HDERMNER) > LR 12, hsTEweE 770 (&
f) L LTRETLHLOTHLHLU L, koK TS IEgoamik) ERETE L, £
LT, oo Mam) 2, Fi< ThA2HEREMERE) ([2X0 ey TE1) THaF3E1 1250
HEND201E, O8N [ %2 g TREH ETILE800, Zhbit T4
) D) TS EH o cE b, 2% 0, TEDER) 1T, R8I xHgofn
mifk] THH., Tk [HOHERTAERT] X, 20 OB LHBITE 5,

CITEETAREZ, RATHEEHENELLBRETIE, kbW W e 28% T2 T4
B 1, ERERIE TEE (BFEL)) S LTHLRIASNI 2METH D, TOHA . FFIKE
ECIE, ko Tl DREai) [UsER) X, ) EE) R &L 9 5,

Fo, 29 L TEFFOBME k) 13, NEsy sy DEs) SoRITHERIZHLRICT D
EFRIRCE D, BUZ, (¥ b— VU= LDEOEAXFAOAL) (1900 4F6) (X 12) T
X, T8 ) [CEBTHUE, EmEROWLSEN THA), PROBASFEEN NEEA ], TR0
A7 NREEA] Tho,

IHIZ, 2o MaFoBERME) X, 47 LHR—aOBHTIER <, B - RADOKIE S
ol bEBExXOND, FE (VT F 8 (BFHD) (1900-04 42) (X113) OREMTIE,
NATA RS THEEA ] RGN TG, RREN [%#6] Tho,

Z LT, MEEiR) & TSGR ks n, Tet (2L 01 TiEAe< Tou (W
X)) THHLE, AT =0k Tid/e T2k R bHEBSTE 5, EBIZ, (Vv
f— 2 U= A HEDEEND Rl b U 7 R U=/l (1900-02 42) (¢ 14) 1%, [
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) L TR 7207 CHE R S Tn D

WTFRIZL T, BV XX _®f%%ﬁ%®%@®%@Jf%éfﬂ%@@ﬁMJ%\
[ D B IR L2 & 6ﬁmﬂ\¢ﬁb%@ﬁ®fﬁjEEUTE@JV%?4B)#E
[0 (F2R) ~OEFNIRBITEIR ALY ETE, BEENEL S22 20 EFRmLETVD
EEIRTZ D, Z LTI, 29 LEBETEICESE, MEHETEILIIZFORAEE L
D TAT- =D LB Tx 5,

9.Fﬁlw$¢mjf‘ﬁw$ﬁmj
ITELETREL, [HRoAmE k) (280 5% OamOFmtEs NEEgOYmiE) 128
#5@gﬁbr@ﬁ@&%MJK%Hé@ﬁ%@%ﬁ%@rﬁﬁ@QWﬁjK%UH<%%T
b, THICEEL T, X0 NER) 121X, BIEICBWTHHEIEICEW T, fix2p T
Gombt] & TEgOSIRME] o “EEZIERHTE 5,
%% A XE, 1904 4E 4 7 15 A= I —/b « ~LF— L5 BT, RIS T
B L TIRO LS IZHRZ L TWD, THREZ, HfEK (e cylindre). Ek{A (la sphére).
P%%E{ZIK (le cone) IZX > TH, & TEIEIIEDHIZ (en perspective) [EZR IV, DFEV |
—oO®H (un plan) THDH, —2ODFY (un objet) OFNZNDOMlE (chaque coté) 73,
— OO HuL A (un point central) (217> TIT< (sedirige) & 912 L7 IV, KRR PAT
7e#t (Les lignes paralléles) (X, JA723Y (I'étendue) % . @”ﬁb%ﬁ%@*lﬂ‘ﬁﬁ%ﬁ—iifo
() ZOKFERICKT LEE B (Les lignes perpendiculaires) | ‘Wé (la profondeur)
FhzEd, L2AT, AR, REEAMIZE - T, Vi (surface) BTk, BT
(profondeur) (ZHBWTHET DL HDTT, T I, R (les rouges) L #4 (les jaunes)
THEHINDHOEEBHOTIZ, ZLREECIELDICHDREDF AR D> 72 (une somme
suffisante de bleutés) ZEHEATHMLENRH Y £7 (69) I,
I CRANCHE T &I, B X, BPRORRERN [MhoTT) < T—20H0
B ERELTHEEZHER L TWDOIHEETHD, 2O Lhb, ZOREIGmIZIE. £7 M
K oEH) Al b,
FEERZ, B EOFY 2 RKOAITFES S5 FLAOFEF E LT, K 11 OF#Ef RO H
DD R T Ofk & IRFk O AMEIZE 2B EO/N R, (P b - Ty 7 T —/il) (1902-06 4F)
(¥ 15) OEiFEHF RO F FO LD RITLOFOEED DO ED/ R, (P b T4 27 FU
—/bil & RAR) (1887 4EH) (X 16) DB RO FE DD HFREDOIRAE D/ (77 R 2 —ill)
(1896 4) (X 17) D R DEF DR DO FRIOBROTERORED/NRFELZZT N5,
Fio, BV X, [—o0FY) & [—ODh | LREBMICHES L TWDEE Z0%S
bLE, Bido HEofmmEt) ELTo R CEET LI L0 LB LND,
ZITHEAT N, Dagoam] 25 TE®ROFEE] 267030z, B
TR TERIR) TSR] & WO SEEROEALZED T LMETH D, 2FED T2 2T,
%%KfﬁﬁwﬁWﬁj%ﬂ%wa
WCERTAREF, 22T Ux ﬁ)?ﬁﬁﬁ”é DDONARITILE T DR, Ol D
wfﬂ%ﬁﬁ%%ﬁt@wr#o®ﬁjT%é%%f%éoiwm%%tgﬁﬁﬁﬁﬁﬁwu
k. :%L%@%M—“i T IRFIZIE, SFRAIC BRI B SV D b, D R T, & T
N DEE] OFICENL, TEREh oMl A3 DEEE] 0D [—o2oHubgi] 12 M
OTH<Ji?u%#ﬂé@%ﬁ\%h%ﬂﬁ%%&bfﬁ%ﬁ%m%éﬂé Thbb, Z
T, TS TEGOYmME] & THEBOSAEME] BNEFFICEE STV D
::?&%T&%ﬁ\t%yxﬁ\mﬁﬁmﬂbf$ﬁkéwiﬁﬁﬁfﬁj@%A%w%

LTWBMETH S, —OZ Lid, BHFr xR, RE) % [Hiiga) oFEc TEEL)
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THERNTNDZ LI L, 1T Z 0BG, HER ICBDbA2 D TH S &I
BRI D &R 2, gko [ HEEL i%'lmﬁmm [#) PNEEFR b E e Rt &
TS, LT, THR &2, ®BEE Lo [aE) OIS ERZ D72 51F, T8 ofit
=R AT PP S e RN TE AN AN ﬁxﬁﬁﬁfiiﬁﬂ%@%]\kﬁ%b?é L. 2o THR)

1L, FFREOHEGM mE s L THOWONELEIZE, BOEmME~ERRT 5759,

X5l mﬁ#«% M ofTh, m¥ﬁ’FIﬁ@ﬁJm%t6#Ff@DJm\ﬂ
L oM féF*O®ﬁJ&H% . L EE#%%%T%éo_h TxF L. KRR
:Fﬁﬁﬁﬁjﬁ%tgﬁf%éji ﬂ%@ﬂ BT HEEHMR & RIS, SEARMEIS RIS

Do DFED, ZIZTH, Fﬁ@®$ﬁéjkf¥@®4%$J®”ﬁ%ﬁﬁﬂﬁ#ﬂ1wéo

ZHUTIZA T, TaE) 2o\ Th, DEoES) 2R ITBEEAD [RE LA 1%, R0
EDRRRORREZ R X212, FEELZ 6T O LR TE 5, ZHUTk L, 1255 2K
CEE2EAD [H ###otﬁj I, EBRETENRTEZRDT LI, YE%EE 6T
LOLHFETED, Tbb, 22 THEL, [EGOFEME] & TEBROSNARNE] ORI
3G BTV D,

Z 9 LIhEE72 Z 3ROt & = Rond “HEMEDOEFI & LT, Betgotamit ) 12 & D0k D
72 R OGE T, B SEICERE LB E 2o, OB Th 2 IIR/HRICK T D F—
B ORET K O F DO L PR OB OX T, MR EA T S, S HIZ IO K
AI72mENR C. OB EEME A EE DD, ZRBEHI T 572D, 1LV SRS 22
AT D, K16 HEEZE T b LD,

ZHUCBEE LT, B X, 19044 7 H 25 Affm 2 —L « UL s BT, BRI
BiFD TER IZOWTRO X ICHE L T D, THESEZEBT L-0121E, BRL2»® D £
Hh, LT, BHIFAREDHEMIZZ > THBESINE T, RWCARFOHEFEELT L L, HITE
EPTE)JZﬁ z (concentrique) R0 FEF, AR EiE, ATy, VoA,
”j;**ll/ L EEEBIC L. —oODIESARHDH EVD T ETT, FLT, FOHEAIXFEIC, —Kk

L (1um1ere et ombre)\ % 5 I&H (sensations colorantes) MDHLDREZNEICEH 10vb HF
BT L TCWET, FMOER (les bords des objets) 1d, K FAREIZ (a
notre horizon) E 72— 2D (un centre) (ZA2> THEIF TITE £9 (fulent) (70) I,

ZITHEATREIE, B X, Dhe) & TEOERE) LRBAICIE L TWDHEHET
bbb, ZOZEIE, LR &, 56 TOmEe I X 5 A EOEHHN 7= 69,
KD T &J%kﬁé%¢®%ﬁkﬁmb SHIZZORED, B (HB)T 5iEF

HimCThHD I LERRT D,

WCHERTAREE, 22 ThEF X, —REREEOW R RIS 5. Hih O
%E%ﬁF%¢beﬁﬂofﬁﬁfﬁj<F#O@#@J% CTWLHEETHD, 1> T,
ZoRIHANG S, EXOEFR) Z8ITE D,

Flo, BV UXBERTD THvey) T Ay TR—) TE) 134T, SERmZe TER
) Thod, LT, £5 Lk TEIK) o TTHE] 23, BIEORIZKRbHEEEL, 61220 [/
) 25, DKFE#R) ko T—oofuiy (2 TEd ) L Tad- TERIFTUT< ) 22 b, 39 %)
GUTIX, KR E USRI R S D Z L ic7 D,

UKL, EREXRIEET AL TR TWS TELER ) 13, Aiako L 51, Tkt
Gotm{b) ICXHREICHIT D TEHBROFENE) 28 EMRTE 5, £, SLED TEKR)
1. RF VI SBRD SR, T—o0m], bbby LThbEzany 5, £
D ThEX, 22 ThbEee X, THGOYmE] & TEgOSLIAM] OFRIFFRFRE 218
HLCWDEHEETE D,

I TEETAREE, RIS U RALCROVEFEEID . IRt OB R =R ITO
4%@@%ﬁmﬁéﬁﬁf%%bf%h$%f%é ZDOEWRT, £ OREIL, THG ORI
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LR TE D, ZIUTxL, t%/xfi @ TEBEONAR L) (W 7925 TR O M)
DENZZNHETH D, TDOEWRT, 2 2 CTREBORT, THEEONVEA L EETE D,

10. BEOHMRIE] TBEOHEE]

ZZCHIBRIENZ SE, ZNDOFEE N 6IE,. S b [TEEOMG L] & ol
EERTEXHMETH D,

HE, B UOXNEST L THGEER) BRI THEEA) X, [ o Rk, &b HHR
EARMEETHS 10 TO) TA)] Z2md, EBRITHIEL, (W— FTlESFHE) oEfE, X 18
(1892-93 4F), X1 19 (1893-96 4F), X 20 (1893-96 4) ZEC, MMOBEMED e+ (HfE
B, ERIK) tEFO R (MK TIhEERERL TV,

el L, Zhbld, MR PR REENETHS 0] TO) TA] Z2OH D TiELwn
Fiz, EEIIC bR & 72 BRI 2 R R STV D AT, E-EOSME ] T3/, B
ReDHgl) L RIBLTX S,

ZHUTMA T, B X HEE 2 TR 1386 TR Moot 1T 52 FTH2RL,
ORI R EAREE CTh 5 —JRAICEDL S, S HICHIX, 1886 45 H 11 Hff U 4 7 h -
voa s EMm T, TREE (Levert) 3 LA T, &b HICBWEO—D (71) ] EEDH TV 5D,
Thbb, G T 5 TR THe) THa) Rt X, R Z20MaofaETths,
BUIARIZ, KEDOKSE5-6-T-8-12-13+14, MEDHM 3 -4+ 11 %%, ZONAZIKITHED
LTW5,

772l Ihb b, LM SHAZOL O TIERW RIS, BOERICHEEL 2 A
TR Z R STV D T, TaEZofifE] T, MagoMiit) LERTES,

11. 8HYIC

BRAEDOEYP XX, 1904 -1 H 25 BV A - AT 2 asiE <, NEREOFER ] 2RO
ETHRIEL TV, TBFRHROF T, HAziTEimc Téﬂ@%fﬁ (ma réalisation) (2>
WTRELBNTWET  ZDENITNE T RUIH A A ZZIZEEL WD EELTWVET,
RS, b LHEKROMAZEE (la sensation) 728, —fEMNC, FAIThzA &AL f
LTCWBHDOTTN . O LEMERDOAR R ROIEMETHY | Z DD FITRKDOEMS
DERIRELIVREIND ELTH, FEOKENZ LI T D F1E (des moyens) DL D .
ZFZELTARENTHY, IEFICEVRBRICE > TLIESSNRZOHTT (72) 1,

IRLOZENS, BT, TRRE) BV, TF:E 1o (KB 2 K 28
AL TWD EFna, TFE bELLERLTWS EHIRTE 5,

UboX oz, EMENOHTHMTE D, BEIZBIT LS X0 EROES] 13, TWRT

i\W%®%ﬁ\OiDTEEJ%th¥%# HOoBHDO ERLF] IS, 48
L7z THER 6 [£7 0—7 ) L LTUEZ LERROSG 2, TRE) Bic TH#EfiEE6a o

[FiE) C s 762 L&Y TE %,

Z ) ThUE, B U XORIEICEBIT D29 LicWbd 2EIGIrIEm 2, ERICE
N5, 1872 DKL b U — XD CHICBIGE Lz h I — 2 EH u b b OB, %
1% 1866 FED T4 ~DAE OB CMZEEICAE L TV ATBEMEIZ S » L RIS TRV,

B, BT, 189946 H 3 AT U « HA&siEM T, EE] & [HI%) 0Bl
BMEEZRDO L DICEVRL TS, MEZEIZRILOEWHEIZR (impressions) 25 LTW5, &
D7a gy ADOFKEDL LWKER, HRRROHWIEES, &@mﬁﬁ%\%®@%%\%
DO T-dim 2R 2 SO U 7- &5 (des sensations) DOE@hI. EEICBWTKEICE Y A2
LiExbEHA (73) 1,
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ZLTC, B xXAHO [FEE] §& DR 1L ETME0 s TELEE. oF0 4t
eI RO RIS X B G EOEFAN b= 53 gotamib) THho, ZhicHi [H
HREHER ), ThbbRRINT-AHE ZBE (b2 WX R otiicyET s [l
DB L] LM TE D, ZoBF X0 NER] ICBITF 2400 EEMES, ZREEOSHIN
K DOFREIERDIATHIFE TR 202D TRELEH SR> AR OB MR TH 5,

DT, B ICBE L <, MER L] T oYmEl GLENE & SE ko RIRRYEER) |
EEEDHSAL) TREOHMEML] b, ¥ X0 K] ICEENh, ZThzemmm o, B
IZRTkkx 70 THEIEEA) o [R5 © k) 2288 FE7, 20 1HEB) Tho7oml
REMEZ FETE D,

bLHAL, BV UXNALOERRBAZBEEHICEBNTEVR LTS EIFRL 20
. RATT Ao TOMIR LRI, B Xo ER) X, 22 To L EONE
MNEFNDAHREME S T H o ICB RS RIE R By, L, D b, AR CiEs LR
Fkx 7p e o XOBEBEGRS, Wb U XOEERBICL ERAHT I N TE, B
X O & BRI EDO—EMENFEETHZ LT, —o0FEFEL L TRETIZENTE S,

HE

AGSCIE, EEVPRNREEZED S, 2010~2011 FFERHEHRFEZ Z ADORKN e 2 —
IR T Y e 7 b BEREINROREICR T 5 OO ER OGRS ) OBFZERER
D—ITT, KFHEIZY -0 FERFEZ ZADRKME Y v 4 —T I EEZBY £ LIk
B e, REEREN R RFR CIHREL G £ LomBEH A, BEmtAE, BHE
WA, FREEL OARRTHEEZGY E LAEEHEEORAICL I VSR L EIFE9,

Xk

KhRIZETHR— e X{ETH S, £72, [V.] 1L Lionello Venturi, Cézanne, son art, son
ceuvre, 2 vols., Paris, 1936; San Francisco, 1989, 'RW.] I% John Rewald, Paul Cézanne’ The
Watercolors, A Catalogue Raisonné, Boston, 1983, [C.| % Adrien Chappuis, The Drawings
of Paul Cézanne: A Catalogue Raisonné, 2 vols., New York, 1973 OXR&E 5% ~7,

(1) Paul Cézanne, Correspondance, recueillie, annotée et préfacée par John Rewald, Paris,
1937; nouvelle édition révisée et augmentée, Paris, 1978, p. 332. AfaHh., ¥ X EfD 5|
MNFET Z DALFEHIR b OMRTH %, WH, AR [V XOFR] Yar -V orr R
fm. W EEEER, EITAGFL, 1982 4F) BB ETHW, LT, #EOHAE L. Z DA
FEHTRR DD OS5I HITEE O A 25T,

(2) Emile Zola, L’ Euvre (1886), in Fuvres complétes, X111, Paris: Nouveau Monde, 2005,
p.43. =3I —-V' 7 [HIME ()] IEKIEFIER, A CCE, 1999 45, 72 H,

(3) Ibid,p.151. = —/L ¥ F [HlfE (F)J FHAIEFGR, AW, 1999 4, 12 H.

(4) 295 LYy 7oL, 19 ik, 77 ATRRFICAY=—X « FT 7 nULkE
HINED 7o, SZIRRBUCE T 2 BFBMEORHFHZ BT XA D Tholt 5o TR,
Z OMEIZ W TIE, Kurt Badt, Die Kunst Cezannes, Miinchen, 1956. 7 /L' k « v b [t&
P X OZET] (MEEER, EMTAGRAL, 1981 4R, FFICHE 4 = [HBIOMM 220, £7-.
Z OiERE T, Richard Shiff, Cézanne and the End of Impressionism, The University of
Chicago Press, 1984 %, ¥ X OaWmEIICI T 2 FBIMEOH KOREEELZ LTV 5,

(5) Emile Bernard, Souvenirs sur Paul Cézanne, Paris, 1912; Paris, 1925, pp. 31-32. — =3
b L)L TUGR ERRO® X ARARR, SBSCH, 1953 4, 32 H,

(6) Ibid.,p.70. [AFL, 75 H, (7) Ibid.,p.24. [FFG, 26 H,

(8) Ibid., p. 50. [AH, 51 H, 7#¥B, B XAH, 189THEIH 26 HfF a7 v v - 4
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AT EMT, TEZMTARE TS 2 20N TY ) (p. 262) LBTWVDHDOT, HAH
i LS BLFER) IR T DOREFF & 3572 HARHR ZIRTOBRF O A B L TW e ZARME TS,
AW 2 Fm5 & L i, Julius Meier-Graefe, Entwicklungsgeschichte der modern Kunst, 3
Bde., Stuttgart, 1904; Maurice Denis, “Cézanne” (1907), in Théories- 1890-1910, Paris, 1920;
Clive Bell, Art, London, 1914; Roger Fry, Cézanne: A Study of His Development, London,
1927; Fritz Novotny, Cezanne und das Ende der wissenschaftlichen Perspective, Wien,
1938; Erle Loran, Cézanne’s Composition, The University of California Press, 1943; Herbert
Read, The Philosophy of Modern Art, London, 1952; Theodore Reff, “Cézanne’s Constructive
Stroke,” Art Quarterly 25, no. 3, Autumn 1962; Liliane Brion-Guerry, Cézanne et l'expression
de l'espace, Paris, 1966; Lawrence Gowing, “The Logic of Organized Sensations,” in Cézanne:
The Late Work, New York: The Museum of Modern Art, 1977 2% &4,

(9) ZOBLSIZOWTIX, Herbert Read, Art Now, London, 1933; Fritz Novotny, Cézanne,
London, 1937; Maurice Merleau-Ponty, “Le doute de Cézanne” (1945), in Sense et non-sens,
Paris, 1948; Hans Sedlmayr, Verlust der Mitte, Salzburg, 1948 % % 2,

(10) Gottfried Boehm, Paul Cézanne Montagne Sainte-Victoire, Frankfurt am Main, 1988,
pp. 54-58. FER [AR—/v - BHF X (B k- T 7 b U= EIRA— - BIERER,
—Jufk, 2007 %, 71-176 H,

(11) p.178. (12) p.226. (13) p.145. (14) p.166. (15) p.296. (16) p.302.

(17) p.186. (18) p.296. (19) p.311. (20) p.177. (21) pp. 270-271.

(22) p.303. (23) p.331. (24) p.307. (25) p.289. (26) p.293. (27) p. 314.

(28) p.305. (29) p.301. (30) p.325. (31) p.327. (32) p.214.

(33) pp.122-123. 72, =I—/L - V' FiX, 20K 5 » Hilio [Fas o] (1866 4F) Ar
o T<=xK] (186645 H 7 Hf) T, I~xKOKEIZ, Fox R KIEATH D, #i%,
EEAZLEZORGEZIZ, BROMEAI ORI UANT, £ OHBENEO TR 5 FWH
HWNIESLT-H4A 5  (les différents objets se détachant les uns sur les autres) ££% iV T\
5o WDHFEZDO L DN, i (taches) (X~ T, DFVHMThHBMOKIAICL > TH%E R
DX aALANT D, BT EMER AR AL RD, RIZENEZ — DOk EICWES 2 Z & Tlifi
RBTDHEFLAEI), ZOXHITLT, WAIXRETHRONVEATEDNLDIZED ] LiiX,

[ 9B ERTIC, BEOF @ (dans la salle) BEO ANz R, ROBE L ZEDRD
% (les oppositions de leurs corps sur le parquet et sur les murs) =7 L, b,
~AXROBEE R L, SRIIFEFEE BRI ERL12A9 ) EFFLTWD, - T, BF X
E, UK ) LI AEIC KOS EOMBEE#REZ., Y 7 AL W sHfiETE s, &6
2, Y701, ZOBEICER EERLTONDEOT, Z0 (BN ONEETICET 5 G
KR OIREEGR X~ R IZHR L, B XL, S 6IMBICENZRHTT 2 TR © 14458
WZBIL AW RV @V, TSI E T2, 7 r— R - XY 1865 FIZEI DI T THil
TELT-(B O BA) DB L HETX %, Emile Zola, “M. Manet” (7 mai 1866), in Mon Salon
(1866), in Buvres complétes, 11, Paris: Nouveau Monde, 2002, pp. 640-641.

(34) p.123. (35) p.124. (36) p.215. (37) p.329. (38) p.152. (39) p.176.

(40) p.252. (41) p.278. (42) p.289. (43) p.303. (44) p.314. (45) p.123.

(46) p.307. (47) p.330. (48) p.152. (49) p.327. (50) p.211. (51) p. 322.

(52) p.283. (53) p.307. (54) p.324. (55) p.165. (56) p.314. (57) pp. 318-319.

(58) p.300. (59) p.215. (60) p.321. (61) p.282. (62) p.316. (63) p.324.

(64) p.152. (65) p.152. (66) p.315. (67) p.123. (68) p.308. (69) p. 300.

(70) pp. 304-305.  (71) p.227. (72) p.298. (73) p.270.
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(SO AR
ﬁﬁﬁhﬁipﬁ

FRbL

1 (18664 10 H 19 HEH= I —/L - ¥ J5i &) C. 152
7 A= AN RV s s T4 7 U=
1906 4FEH V. 1029

RS (m— bR ke T g kTl
1902-06 4= V. 917

K2 (EF4—T~HENTdH~Y A
LUy 771 —7) 1866 & V. 96

9 (m—vUDkE) 1906 FELH V. 1610

5 (=A% v /i) 1878-82 4F V. 915
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AT /X 15 (Yo b -

T

12 (¥ b=/ U—LDED . e
EAZFAOARI) 1900 4EEH V. 1040 16 (> kU427 PU—/LIE KIR) 1887 4ELH

V. 454

14 (% h— - 2 T—AfBEDEEND R

Hbh e Ug 7 U=} 1900-02 4 RW. 500 18 (W — FTESFE) 1892-93 4 V. 556

&
19 (F— FTilESHE) 1893-96 4 V. 557 20 (F— RCESFHE) 1893-96 4F V. 558
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DR 267

i

275 (2011)

i3
b
W
an

RITRMSAZRBAS
U 320 78

WIEMES AN 22 £ 6 ABEEOZDHESNELE, BE62FTLE, BN
WaEMoT-DiX, FR2FEOHE ITEEORFE Y VAR U ATLE, [ AR RBEEEE
ST-REREDAR ] OFHAE S, EFICELWVERAAY -2 RAETHEHWE L, HiT
Rk 8 AFEBOKEPE R ZE AT O i R IERFZEE © T 2 BB ARBEEN AR T EH 32— 0
M EZOaryEa—HF « 777 497 A~OIEH1 &) BEH TICERE B BF 78 D 1%
KEED, TNOORREREIZ (VT T7 4907 - THPAL L DOD 2RI E2—H -
7774w 7 A EWHBEHTLEELEOP ARSI VE L, M, FAILEE Mg E
DRE—=2 DT — h~DJSHZIRD TWEE T, O RICHKZ RS, Ak 4 48 0 BT
VIURTVUN AT Ty 7T — FOMR ) BICHMEBBEWNLE L, Pk 8
FEEARMRENILAED ZEFTHBIZ /R oTeBED LEPRITHR S TWE LD, FFx H
AEROSHEDOHERLHHELOMRLF R EEHEL /I Fa2 %o CEE L, 4K
TR TWBHZ ELEEH-oTWWELE,

MRS A = A7 —hDONPOISTA #ib EiF7- L& b EATHEEIICK TS NE
L=, BAEEBT TEHEITH IRV ENIDT, oL AFEEMETRBICEAZH L T
LWEHEAE L, R 20 FEE E T ISTAD A Ry MR LI b EAH SN TWE LAY,
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Munekazu SAKAMOTO : Other readings and etymology of conventional “sarugaku (noh
play) ”
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Consideration of Possibility where Induction Field
on Vision Model Selected by Character Exists
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Graduate School of Natural Sciences, Nagoya City University,
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Abstract: "Induction Field on Vision" has some problems. However, the problem of "Induction Field " can be
solved by using the idea of "JIZA" that exists in "SHODO". That is, they are two "Induction Field on Vision"
such as "Yokose's Induction Field" and "Gaussian blur Induction Field".
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A chaos control on the basis of predicted future information

Miki U. Kobayashi, Tetsushi Ueta and Kazuyuki Aihara

First, Aihara Innovative Mathematical Modelling Project, Institute of Industrial Science
4-6-1 Komaba Meguro-ku, Tokyo, Japan

Abstract

A chaos control method is proposed on the basis of predicted future information with
nonlinear time series analysis. The purpose of this talk is to give a brief explanation about
the method and apply the method to simple chaotic systems, i.e. the logistic map, the

Henon map and a model of prostate canser, in order to verify the method.

Keywords: Chaos control, nonlinear time series analysis
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K7 4 —=FXv 274 A75Cr 3 ENRRZERT, K =008V ThH A4 AWIRE %
BlEEITHER FICRL T, () RNAUFE 2 TRINIHMAN %25 2%, b Ll
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nTW»5 [3]:
x(k+1) =f(x(k)) + K(x(k+ 1) —x(k)). (2)
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WT, ZNZ 74— FNNy 7§25 5k2RET 5, Fig. 1130274y 75B X (k) =
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[1] K. Pyragas, Phys. Lett. A, 170, 421 (1992).
[2] T. Ushio, IEEE Transactions on circuits and systems, 43, 815 (1996).

[3] T. Ushio and S. Yamamoto, Phys. Lett. A 264, 30 (1999).
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Hyperbolic and Non-hyperbolic
Fluctuation Spectra of Local
Expansion Rates Reflecting

Katsuhito Matsui, AMiki U. Kobayashi
and Syuji Miyazaki

Graduate School of Informatics, Kyoto
University, Yoshida-Honmachi, Sakyo-ku, Kyoto,
606-8501, Japan

AFIRST, Institute of Industrial Science,
University of Tokyo, 4-6-1 Komaba, Meguro-ku,
Tokyo 153-8505, Japan.

Abstract: Non-hyperbolicity, tangent structure
between stable and unstable manifolds, yields
non-analytic behaviors of large-deviation func-
tions such as rate functions of local expansion
rates, which is also known as g-phase transi-
tions. Recent studies with covariant Lyapunov
vectors distinguished between hyperbolic and
non-hyperbolic parameter regions of the Lorenz
system. Such a distinction also appears in
large-deviation properties of the local expansion
rate. Fujisaka proposed a numerical method
of calculating generating functions in the ther-
modynamics formalism by regarding those as a
form of two-time correlation functions, which
is an application of Mori's projection operator
method. Explicit calculations are obtained for
concrete examples.

Keywords: Large deviation, covariant Lyapunov

vector, projection operator, g-phase transition
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Random Walk on a Graph and
Non-analytic Rate Functions
Syuji Miyazaki and Kenta Tanaka

Graduate School of Informatics,
Kyoto University, Yoshida-Honmachi, Sakyo-ku,

Kyoto, 606-8501, Japan

Abstract: Random walk on a graph is analyzed
on the basis of the statistical-thermodynamics
formalism to find phase transitions in network
structure in some cases. Each phase can be re-
lated to a characteristic local structure of the
network such as a cluster or a hub. For this
purpose, the generalized transition matrix is in-
troduced, whose largest eigenvalue yields statis-
tical structure functions. The weighted visiting
frequency related to the Gibbs probability mea-
sure, which is useful for extracting characteristic
local structures, is obtained from the products of
the right and left eigenvectors corresponding to
the largest eigenvalue. An algorithm to extract
the characteristic local structure of each phase
is also suggested on the basis of this weighted
visiting frequency.

Keywords: Large deviation, Gibbs probability

measure, transition matrix, g-phase transition
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Observation and consideration of waterdrop fall with a
high-speed camera
Hiroki HATAT, Hiromichi SUETANIT
Hiroki KUROIWAT, Karin SOEJIMATT, Rei MATSUOKATT
"Department of Physics and Astronomy, Kagoshima University
Korimoto 1-21-35, Kagoshima 890-8580, JAPAN
TTFaculty of Science, Kagoshima University
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Abstract:
KW RERE LHELHHRIT, MEICL > TETRBAEHTH-=0, IF AT
STV THTERMLNTND, KEOKE THBELZFH L, b8 TKEORIRENEZ &
WA AT TIRE Lz, TOMBELEZEZRET D,

Keywords:

Dripping water, Dripping Faucet,
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IEEEDLETHBAEAMNE DA A~DBEBNELESND, [1]
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%%wﬁéwﬁﬁﬂm_&ofbiowﬁ&é ZOXEIT, WERMICERIND T v
H XA (RPN & ThA R LIRS,

2. EREE
HELEDOERITMOZFAH L TVWIRESTELOEREE TIIE 2Ly FED20 9,
KENHLE 2Ly MIKZMBLT, Eaby hOKEEZ —EIZHEDH, Balby b2 b
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ALRDBEKD1IOTHD,
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Inflorescence of sunflower in a reaction diffusion model
Yoshitaro Tanaka, Masayasu Mimura(Supervisor)
Department of Science and Technology, Graduate School of Science and Engineering, Meiji
University

1-1-1 Higasimita, Tamaku, Kawasaki, Japan

Abstract: It is well-known that sunflowers exhibit two spirals, which relate to the golden ratio
and Fibonacci number. The model calculating the distance was already proposed , by which the
numerical simulation generates sunflower patterns([1]). However, there is a natural question how
sunflowers can calculate the distance. Motivated by this question, our purpose of this study is to
propose a more realistic model based on a reaction-diffusion framework under the hypothesis that
the primordia releases diffusive inhibitory hormone.

Keywords: Sunflower, Golden ratio, Fibonacci number, Reaction diffusion model,

1 8A

OFEDLY OFEOW, (EfFOF#IL, AElY LEREY O “HIBEOHENREND Z L Thd. 3L
EDVFEDLY T, ZOWEOAREILERT D7 4 R v T2 5. FRTIBEOAREN (21, 34), (34,
55) ORFICITHEEAICBEBR L TVDL I EbHLITVD

ZOOEDLYDOIEFIZCNTRLE RS> TV REOREIZLDI LD THDL EEZ LN TWD. HEFF,
EFDIFEALEDET VL, HTLWEEIIFET DRER S - &L bDRNE ZAITRET D LWV I RE
ZHEIESNTWD. 1995 412 S. Douady and Y. Couder 1%, AVWORHEEZ RV, # LWERENS
ETIHDLFENGHHN b - L bENLD L ZAICRETLZET VEZRE L. L LR s, OFb
D RENZNOFIEOIEREZ N2 DI RARTHY, FEAEO XL IIC L THHEALH > THDHDNIID
W R TE 2T nE S I bns.

Z 2T, JFEFE T OREBEAR ST L TR EA ERI LR EHE L2012, OFb ) OFEET HHEY
RIVE ANNTFER LA WE T 5 85 RN H D L WO liia 52, ZOET Y 7 &1To
To. TOETATHE, FREITIEBEMHEE A2 5w L, B LWEIRIIS 2R TR b IRE OV ETIC HE
T25ETD. Flte (n—1)T,nT) 2B T D5 O0~n -1 FADNEE X;,(j =0~n—-1), ThbH
DFHENR I L= OREEDTE Sy (2, )gb,v1ﬁ%@@@@§,Tiﬁ%@%ménéﬁ%
I, Ro IZXTESZMMOFLRETLET D, Z DK

X,(t) = (Ro + Vt)(cosb;,sinb;)

aSn n—1
o :DA&ﬁﬂ;;&x—XNﬁ—h% (1.1)

Sp(z,(n —1)T) = S,_1(z,(n —1)T)
Sy WEIEDE ETh/INE 725 6, (0<6, <21) ZHDST%
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VI BREVEFE, ODEDVRRVEEL TS 2R, VI DVNEWRHTIOED Y BHE D pliE
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FREEOEEA 2 TE, BIEE (kT 2REDORADZE) MBI L7z b, #efhic B 2 ilic < Z
A=A —G %7 LTEbDThHD. RITA—X—GRE472EZATIEBEN 137512720, HifF
INDT 4 RTF v FHO ZHIBIEAZ — K 3B ELNTE. TR, T A —F— GIXENENEE S
NTHEY, HHICKL > TE LS ERWTHEEFR I TWD. 7 VOBMEFFEAEREL Y, RIGILHGR
DETNANPHLOEDLY REZ—UPEBLITAHZENTE. OFDLVIMEFWEOREZFEMTHE00)
D THAMZR Y AT HIZ KD, AVOREHZ>TWD ZERDNoTledTHS.

ZE Xk

[1] S.Douady and Y.Couder, Phyllotazis as a Dynamical Self Organizing Process Part 1:The Spiral
Modes Resulting from Time-Periodic Iterations, J. Theor.Biol.(1996) 178, 255-274.
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Multipolar planetary nebulae:
Not as geometrically diversified as thought

Sze-Ning Chong!, Sun Kwok?, 4 #H # !, and Daniel Tafoya'
VRS R B A AR RS AR T 1-21-35
(Graduate School of Science and Engineering, Kagoshima University,
1-21-35 Korimoto, Kagoshima 890-0065, Japan)
Department of Physics, The University of Hong Kong, Pokfulam Road, Hong Kong
selina@milkyway. sci. kagoshima—u. ac. jp
Abstract: We present a general three—dimensional model of multipolar planetary nebulae
(PNe).By rotating to different viewing angles and adjusting the angles between the
multiple lobes, we demonstrate that the model is able to reproduce HST H-alpha images
of 20 multipolar young PNe. Though this model only considers the geometrical projection
effects, it significantly unifies the selected PNe and can be considered as a first-order
fundamental model of the “multipolar” morphological class. This kind of model reduces
complexity and is essential to pursuing of the shaping mechanism.
Keywords: planetary nebulae, multipolar
Introduction

Planetary nebulae (PNe) are believed to have formed from intermediate—mass stars (with
0.4-8 solar masses) when they leave the main sequence. Traditionally their shapes were
described as bipolar, elliptical and round, but as the telescope power improves, more
multipolar PNe have been discovered, and more known bipolar PNe have been or are ready
to be re—classified as multipolar, e.g. NGC 6072 (Kwok et al. 2010) and NGC 6853 (Kwok
et al. 2008). While the formation mechanisms of bipolar PNe remain unclear, in order
to explain the presence of multiple outflow axes one has to introduce additional
hypotheses such as precession motions. It is still under debate whether the multiple
lobes are formed simultaneously or episodically (Sahai 2002)

Before starting to establish the theories, the first step should be to know the real
three—dimensional (3D) structure, rather than only the projected two—-dimensional (2D)
images. Based on the 3D model, one can estimate the kinematic timescale in each outflow.
Instead of making a single model for each nebula, it will be more effective to build
a unified 3D model to reproduce the observed 2D images of individual objects by changing
only a few parameters. Similarities and differences can then be more easily seen from

the varying parameters.

The Model
We used an interactive graphical software SHAPE (Steffen 2011) to construct the 3D

model. Basically, the model consists of three pairs of identical lobes (Fig. 1). At the
moment, we are concerned about the projection effect on the lobes in different
orientations, so we fix other parameters such as the sizes, and change only the

inclination angle 7 and position angle (PA) of each pair. Therefore there are six
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independent parameters. From these six parameters, the separation
angle 0 between any two pairs of lobes can be calculated. The lobes
are hollow inside with evenly distributed density within the “"walls”

of the lobes.

Figure 1. The 3D
model in SHAPE. Results

Some special combinations of the six angles make the projected images not easily
interpreted as multipolar structures: when two or more pairs of lobes are aligned along
similar projected directions, or if one pair is viewed nearly pole—on or slightly tilted
in the equatorial direction which may be wrongly interpreted as a torus (Fig. 2). Moreover,

the apparent shape varies with the

sensitivity (Fig. 3). B “ * *

Figure 2. Images from special viewing angles.

To compare the modeled images ° B
Brightness levels are shown in log scale.

with real observed ones, we

obtained H-alpha images of 20 ' ‘ # ‘ I /

objects from the Hubble Space

Telescope archive. Due to the

limited space, only 5 of them are 0 Q‘ 3 e (o
shown in Fig. 4. Figure 3. Perception of morphology is affected by
sensitivity. In the lower row, each image is modified
Why We Use 3 Pairs? from the one above that the faintest pixels below

one—third of the peak brightness are cut off.
The number 3 is also commonly T - - : o -

found in literatures (NGC 7027 by Nakashima et al. 2010; and NGC 6644 by Hsia et al.
2010). It is possible that there are more than three pairs (e.g. IRAS 19024+0044 by Sahai
et al. 2005), but adding more
pairs means adding more b c
parameters; at this stage we hope ‘

to keep the number of parameters

- e
be treated as higher ordered ‘ _.'l / *
- v
Figure 4. Five examples of the 20 observed images (upper row)
compared with its corresponding modeled image (lower row).
IRAS names of the objects: a. 05028+1038, b. 07172-2138, c.

10197-5750, d. 10214-6017, e. 15015-5459. Brightness levels
are in log scale. North is pointing up and east to the left.

a
down. The less obvious lobes can ’

structures.
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ON THE DYNAMICS OF A WOODEN RACK AND A HOE

Mitsunori Kubo/ Graduate School of Engineering Chiba University
Yukiko Kitamura/ Graduate School of Engineering Chiba University
Takatoshi Tauchi/ Graduate School of Engineering Chiba University
Design Morphology Unit, Division of Product Development,
Department of Design Science, Graduate School of
Engineering Chiba University 1-33, Yayoi-cho, Inage-ku,
Chiba—-shi, Chiba, 263-8522 JAPAN

Abstract: An old wooden rack and a hoe were investigated from the viewpoint of
materials and structural mechanics in order to make clear the relationships between
the geometrical characteristics of traditional folk handicrafts/MINGU and the internal
forces that distribute in the MINGU’s forms. As a result, it’s been confirmed that these
forms seemed to have an interesting shape in which the strength of the stresses that
distribute in the MINGU tend to be equal, or the shape tends to have uniform strength
to internal force that induces the stresses in whole of the shape. And, it seems to
suggest that the MINGU’s forms have a dynamical rationality although they’ve been
naturally created by nameless creators or livers.

Keywords: Wooden back pack, Hoe, MINGU, Uniform Strength, Dynamical Rationality
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NRO LN, EEOHTAFOELEOEUMZER TN 0 o talon
T

T& 7, - ' -
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Hrofs, Az T80 (B 7T hEz#T
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IEMTED, THIEFESCETOEM RO ERESZ LK
S CHHEE 72 28 & T+ eItk & R 2 9 25 fed ok G A K & A
BEOLOTHDLEHMTHZENTED, BREEMTEFTOF NS
AHrHEINTEREEEbNoEFEOEREIC, 22 F Chianz %
BAEEENGFET AL FEETIIET 2D LE LTINS,

5. BbHYIc
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A survey of metallic quasicrystal structures

referring to an Origami-model of a Penrose pattern

Shozo, ISHIHARA
School of Health and Social Services, SAITAMA Prefectural University,
820 Sannomiya, Koshigaya, Saitama 343-8540, Japan

Abstract: Suggesting possible three-dimensional structures of a potential inorganic quasicrystal,
an Origami-model of a Penrose pattern revealed that the quasi-periodic structure of Penrose tiling
composed of two kinds of rhombi can be represented by a network of octahedra sharing faces and
vertices with each other™. With a view to correlating the network of octahedra in the
Origami-model with metallic quasicrystal structures deduced from experiments, an acute golden
rhombohedron', one of the two kinds of parallelepipeds filling space in a three-dimensional
Penrose lattice, is focused on. It has been revealed that regularly connected with each other by
sharing rhombic faces, acute golden rhombohedra would form a network of golden octahedra, each
of which is obtained by cutting two golden tetrahedra from an acute golden rhombohedron, and it
should be pointed out that the network of golden octahedra would be consistent with that in the
Origami-model.

Keywords: Origami-model, Penrose pattern, quasicrystal, golden octahedron, golden tetrahedron

1. [FC&HIZ

1984 FFIZ2Hm L2 AI'Mn &4 R OUELZ ERIELL THER SO FIEP RSN TLLR, £<0
& B UERE B S Z VLT 28 B ik b GRS &b ) 23 S 4L, &8 MBS &t O & 1 XRI AR Bk £
TIOVDOZEM FEEBEE IR ICHRFI SN Tz, $72, “HBEOEE N FE 2O R<T ke~
VR— AN = LEERIS, ZIRIED N — XK - RO ZE AT N AR (TR 2 — A
NEREF T T a— A HENEER) OZ2H FEBELLTRBE TR, & B RS
D =R T YE R I & O BE G I At RIS R X 7R B &2 1372 L Tnd.

WA, NEERDELHE B REE TR IErm— AR — o OUEE IR S 2R BT 5, 10T
Fh (=X RE— O VIKETFT A B REh, M SRR T 528, Bl
N HARPIE R T DR E C RO I E 2 RBLTHZEN TEHIENREN,
Stk YERE R DO L R BRI D IEMEAL AW ~EIRR DT ENHIRFSNTND.

ARFETIE, 7HRa—MEERNIEICEENLH1S/NEERICEBLT, = Riore—X 1
DOZE B FEHREIE LT ORET VAR T2\ HIEOME B #EEOXICEREZLL, ~vr—X
IRE = DPTVRRTE T /L L4 JE MRS b o YE T8 B & O BIRME AR F 5.
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PFOMET NV HONERET F2— EENEHERFOHES N\ ERIZEZHRIDIENARETH
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[1] AJRIE=(2010), Xya—XZ—OFVMMET L, 5 69 EEORFL U RIU L, BO
Bl 52456 25(1), 23-24.

[2] T. Ogawa, “On the Structure of a Quasicrystal -Three-Dimensional Penrose Transformation-”,
J. Phys. Soc. jp., vol.54, No.9, pp.3205-3208, 1985.
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Polyhedron Geometrical Characters of Skeleton Structures of
Mesozoic Radiolaria Pantanellium

T. Yoshino', A. Matsuoka®? N. Kishimoto®, T. Kurihara® N. Ishida?
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1) Toyo University, Kujirai 2100, Kawagoe, 350-8585

Keywords: Radiolaria, Pantanellium, Polyhedron Geometry, Skeleton Structure

1. [FC&IC

FrixzonE ClcHAEROKERTH D Pantanellium OBEEBEIZOWVT, XHBE~A
7w CT il & B IEIEIZ X o TER L 72 2R 2 W Bl R I W THE L T
71, 2]. REEBE T, TNETERLTELL4>0M (1 5~475) BLHOZEIEE
PR 72 R A IR A I H]E T 5.

2. BILBOMI=BEEAR

INFETIER L CTE R HSOWTE 2, Pantanellium DOINEHRIX, 5 AL 6 1
ORI L > THER SN TS (—EOBB TIZ7THAENEFEETDHZ ELEND LN
TWD)., ZNHOERT, ERBEREZANVCEHEE2IT) 2L T, mZmERIZFElLTE
DREZTLIBTHIEDNARETHD. FHLOBRBESAELE6ALOHIZONWTINET
WEEOOLNTEMAEZR - TICRT. BPEF> TELNDITHAITITRT3IKRTH-T-.
Tbb, TRXTOHEMILISDOH (H) »offkIh Tz, 58K E 6 MO HRTH
LR EEDHEITIE, A4 7 —OZHEERND 5 AFOMEILFIC 122725 & TR
SND. BEOBIERIZOTHELE KB L TWLZEN4ODOH T IAZ DN THER
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(2] #afilE 2Dy, HARSEEBHE Pantanellium OERETRE & 2 O EFHIFEAM, BOR %S
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Phylogeny and feeding behavior of multi—segmented Nassellaria (radiolaria)
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1. [FL®HIC

W HRIE T U B (Si0) D% % b O RAEM TH D, HWEEBERMOH 7 U T Hnroibra
gAML, BELIFEALOBBICARLTWS, KitHICE, EEA 3 OB
Xn3H Y, BEEBILZORRNCEIIKIE LTV D Z ERERsTWD]. 205500
Lo, ZHi Nassellaria (28R S, FOKMHICMET 2 0FHIE, =V OHRVIALD
Td %. Nassellaira O8IL, BHELHOFEHOEINLBEOMENLRINTEHY, Bl
TEWEICAEE T 52 < @ Nassellaria 1%, ZORENSFAERICHDL EEZELZONTWD. &
BHE, MEAITENC 20D DKM O R L RERON TG, ZHi Nassellaria O R #HEE
RIZHOWTE L 5.

2. ZHi Nassellaria D BRELHBITE

% i Nassellaria 23 =¥ Z i # 3 5178 1%, FEucyrtidium hexagonatum Haeckel,
Pterocorys zancleus (Miiller), Dictyocodon prometheus Haeckel |Z-O\ CFEMIZ Gk &
n<Twasl2l. &5I(Z, Lipmanella dictyoceras (Haeckel) 8 & (8 Spirocyrtis scalaris
Haeckel (Z2 W TH, iB8ITHOBERENH (3], L EOEOMIZ, Eucyrtidium
hexastichum (Haeckel), Theocorythium trachelium (Ehrenberg), Stichocorys seriata
Jorgensen (X 1) IZOWTHHEET HERICEENT.

1. Stichocorys seriata Jorgensen. % ®D &K 134 0.1 mm.
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% i Nassellaria OFFEBITEIZLL FO L OICE L DD ENTE 5. % E (axoplast)
M5O % il 2 (axopodia) DAY, O KO OGNSR ICHm - TEYVHEINS.
fh e O R IL, 2L LT, H#EFE O#EE (Terminal Cone: TC) & -3< 5. F#ED |2
HEOREY BITDNITRWVIRED, 1AW LEARMITEND. RbEWVW1IARDOREE
Axial Projection (AxP) & X OY, < HAR GBHE 3A) oAb E%, Z Z TlE Sub Axial
Projection (Sub-AxP)& L5 Z L1235, HEICEL TiX, AxP =¥ 03 filivd &, 2l
WA L C=% & TC NICH D iATe & & (12, TC A=W Z ) TIRICEFHIAA T, OB O
ORI ANLTLE .

% i Nassellaria O i &1TENX, AxP Z#UUfE S &5 & W) B TIHILET 272, AxP 2R
FERIC 72 D7 E 97, Sub-AxP ZH O EI Nt Vol TEWVWNH S, Eucyrtidium
hexagonatum |FHEFER D AxP % 1 ODIZKt L, £ DD % Nassellaria (1%, D X
972 AxP OME L, FIBICHE I N TWD Eucyrtidium hexastichum % & CTH 531 C
W,

3. % Nassellaria ® & #f

A e L7228 Nassellaria @ 9 &, Eucyrtidium hexagonatum & FEucyrtidium
hexastichum % Eucyrtidiidae #}(Z, Spirocyrtis scalaris & Stichocorys seriata %
Artostrobiidae #} 2 , Pterocorys zancleus & Theocorythium trachelium %
Pterocorythidae FHZJE 3 % . Eucyrtidiidae £} & Artostrobiidae FHIFAMRITHBL L,
Pterocorythidae FHIFAEMRICHI LI TS, ZRHDOR VLD FEI, FA=E
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Dynamic behavior of charged particles in AC trap

M.Suwabe,T.Shoji,H.Hatad, T. KamimuraB
Nagoya Univ. Furou, Nagoya464-8601, Japan
AKagoshima Univ. Koorimoto Kagoshima890-8580 Japan
BMeijo Univ. Shiogamaguti Nagoya468-8502 Japan

Abstract: Dynamic behavior of charged particles trapped in AC quadrupole electric
field has been investigated. Local density perturbation in the large number of trapped
particles (~104) was introduced by injecting test particle with large charges. After the
Injection, it was observed that a hole structure in the particles was formed and decays
accompanied with oscillation. The relaxation time of the hole which is governed by
Coulomb inter-particle interaction is longer than of that caused by air-particle friction
and the period of AC field.

Keywords: AC trap, Coulomb many-body interaction, Relaxation time
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Statistical behavior of charged particles in AC trap

Y.Furuta, T.Shoji, R.Ishizaki®, H.HataB
Nagoya Univ.,Furo-cho,Chikusa-ku,Nagoya464-8601,Japan
Fukuoka Prefectual Univ.”* Tagawa,Fukuoka 825-8565,Japan
Kagoshima Univ.B, Korimoto, Kagoshima 890-8580,Japan

Abstract: Nonlinear behavior of few charged particles confined in an AC quadrupole
electric trap field (AC trap) is studied. Charged particle motion under the combination
of radial nonlinear electric field and azimuthal periodic field perturbation was
investigated. Regularly rotating, chaotic motion of single particle and regular
structure of few particles are observed it depending on AC parameters such as
frequency, DC and AC field.

Keywords: AC trap, nonlinear behavior of particles, rotation, chaos, particle structure
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Eruption of the Shinmoedake volcano in 2011

Ryusuke Imura
Graduate School of Science and Engineering, Kagoshima Univ.
Korimoto 1-21-35, Kagoshima

Abstract: On 26th January 2011, a magmatic eruption started at Shinmoedake in the Kirishima
Volcanoes, accompanying the emission of huge amount of pumice and ash. Lava accumulated in
the crater and explosive eruptions occurred repeatedly, emitting volcanic ash intermittently.
GPS measurements data indicate that magma keeps continuously being supplied to deeper magma
chamber. The eruptive activity of Shinmoedake will continue for several months.

Keywords: Kirishima Volcanoes, Shinmoedake volcano, eruption
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Structural color of damuselflies, Ischnura senegalensis (Rumbur,
1842), with color polymorphism

Akinori Kosaku ,Yuma Takahashi and Kiyoshi Miyamoto
Institute of Medical Science, Dokkyo Medical University Tochigi, Japan
Division of Ecology and Evolutionary Biology, Tohoku University Miyagi, Japan

Abstract: Damuselflie (Ischnura senegalensis (Rumbur, 1842) has color polymorphism of 3
types (J': 1 type, £: 2 types). This color polymorphism has been produced by coordination
between monolayer thin film and intracellular minute granule.

Keywords: layers, damuselflie, color polymorphism, structural color,
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An Epithelial Sheet Constructing a Mebius Loop

H. Honda (Hyogo University)

Abstract: | considered if a Mebius loop can be made of an epithelial cell sheet or not. Epithelial
cells having the apico-basal polarity form a tube. The tube could be flattened and form a loop by
connecting two ends. Some of the loops may be Mebius, when the tube is flattened with a twist of
180°. In addition to the apico-basal polarity, epithelial cells have the planar cell polarity (PCP). The
PCP is usually established by local interaction of PCP cells (like a mechanism of domino game) and
global control of PCP. When the global PCP control works in an epithelial cell sheet, it cannot make
any Mebius loop. However, there is a possibility of a Mebius loop of an epithelial sheet in which only
the local interaction of PCP works.

Keywords: apico-basal polarity, epithelial sheet, Mebius loop, planar cell polarity
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Quasi-uniform filling by arbitrary points and its application
Riichirou Negishi, Kumiko Sekiguchi
Saitama Institute of Technology, 1690 Fusaiji, Fukaya, Saitama, 369-0293, Japan

Abstract: It is well known that point distribution of space-filling is quasi-uniform when the points form of
Fibonacci spiral[1]. In this report, the characteristic of quasi-uniform is compared to the good lattice points
in numerical integration and is discussed their compatibilities during on wrinkle and sphere.

Keywords: Quasi-uniform, Fibonacci spiral, good lattice points, sphere
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Arrangement of charged fine particles in an AC trap

Ryuji Ishizaki, Hiroki Hata®, Tatsuo Shoji°, and Yosuke Furuta®
Faculty of Integrated Human Studies and Social Sciences, Fukuoka
Prefectural University, Tagawa 825-8585, Japan
Graduate School of Science and Engineering, Kagoshima University?,
Kagoshima 890-8580, Japan
Graduate School of Engineering, Nagoya University®, Nagoya 464-8603, Japan

Abstract: We have investigated the behavior of charged fine particles under a strong
Coulomb many body—interactions in AC trap.

The center of gravity of three—particle system is a stable fixed point, and the
motion in relative coordinates is periodic for a large coefficient of friction.
Three charged fine particles maintain a triangular arrangement. The triangular
arrangement is neutral stability for rotation. The triangular arrangement become
unstable and an irregular mutation occur in the triangular arrangement of particles,
depending on the control parameters.

Keywords: AC trap, Mathieu equation, chaos

HEMRL T2 RIMEBEHICL > THEADD L, BHOBIVRBEAREKEVWoTmay b —
JWRT A= DEAIZ LY FEMRLFOEENICIX, EEA, JEHESR, NHRAES R L
DR SN D, RIEHIZ LD mER A (1) ZA CIAD 5720 DML, kD Mathieu
FREXOBEESSCHEPESHOZERICLVFHHIND,

d?x

dz?

' =—(a +2q,cos2r)x;  for i=123

L2 L, Mathieu FRERXIC, BRI EICL2BAEEZEE T 5L, FAHEHSOI A X E
i TcE R, 22T, KMERICL->THURAD SNz 1 SO#ER A OER) 4 |
BORIE 2 N 2 72 Mathieu FREARZILR LB ET LV EZEAT L L, EERPALENT
L ERERYERE, Tz, REHYEEB NS DA ANAET D & EMEERIC L A
SND, B, DAADBIRAET HANT A —FHEETIE, 1| HNTFOREESOR O X,
A AN K SR [B R 5 [ A D D [BIE 5 [ O YR HGEB 3 AT 5 [1],
RIMEHIZ L > THUIAD LN R 2L BiZ/e s &, KMy —ua »r hnf<,
ZO%G, 7—u U RNDEDHDENT, BERKMFEENERT L, kAT, RitES

—231—



WCE-oTHLCIRAD LN 3 DDHEBKLA 2, AWVICT —a UKz JIE LN 6EE T
L2560 x Ky DEHFTERATH D (,)k TR D% ),

2
z;i=c§§+c§%—@x+2%cmﬂfyrqx for i, j,k=12,3
' i 0.6-

B 10, 3 OHER T = 4 F O/ _ \
BARLRAD, PO LHIRICES 04 \ - HF
DIEH TR M A R, 2 OREE, - * %ig
[EHEIC% L CHNRETH D, /3T A — 0.2
ZEBNTE, CORERBENRRLEIC ™
RO T ORRARERER AT ] —_
Do -0.2-

FIRFHEA 4 DI D L. KF O .

AR ENERT D, -0.4 - /

A OBE T, KT HRA 2, 3, 418

LR LT A S R AT DR O -0.6 T T T

—_—
-06 -04 -02 00 02 04 06

WL FOREMIZONWTHET S, X

X 1EECN L THIRERLER (ZAFEER)
B CHR
[1] R. Ishizaki, H. Hata, and T. Shoji: J. Phys. Soc. Jpn. 80 044001 (2011).
[2] W. Paul and H. Steinwedel: Z. Naturforsch. A 8 (1953) 448 [in German].
[3] R. F. Wuerker, H. Shelton, and R. V. Langmuir: J. Appl. Phys. 30 (1959) 342.
[4] J. Hoffinagle, R. G. DeVoe, L. Reyna and R. G. Brewer: Phys. Rev. Lett. 61 (1988)
25b.
[6] R. G. Brewer, J. Hoifnagle, R. G. DeVoe, L. Reyna and W. Henshaw: Nature 344
(1990) 305.
[6] H. Mori, S. Kuroki, H. Tominaga, R. Ishizaki, and N. Mori: Prog. Theor. Phys.
109 (2003) 333
[7] T. Geisel and J. Nierwetberg: Phys. Rev. Lett. 48 (1982) 7.
[8] S. Grossmann and H. Fujisaka: Phys. Rev. A 26 (1982) 1779;
H. Fujisaka and S. Grossmann: Z. Phys. B 48 (1982) 261.
[9] M. Schell, S. Fraser, and R. Kapral: Phys. Rev. A 26 (1982) 504.

[10] S. Grossmann and S. Thomae: Phys. Lett. A 97 (1983) 263.

[11] A. Okubo, V. Andreasen, and J. Mitchell: Phys. Lett. A 105 (1984) 169.
[12] H. Koga, H. Fujisaka and M. Inoue: Phys. Rev. A, 28 (1983) 2370.

[13] J. Masoliver, K. Lindenberg, and G. H. Weiss: Physica A 157 (1989) 891.
[14] G. Zumofen and J. Klafter: Phys. Rev. E 47 (1993) 851.

[15] K. Ito and S. Miyazaki: Prog. Theor. Phys. 110 (2003) 875.

[16] S. Miyazaki: Prog. Theor. Phys. Suppl. 161 (2006) 270.

—232—



26 2 (2011)

& 218 B — R CHALHE [ RE
N
FRZZJI RS 0 T 221-8686 A it 43 )1 XS M 1 3-27-1
sugimtO1l@kanagawa-u.ac.jp

Transit of Venus: How to Measure AU

Takeshi Sugimoto
Kanagawa University: 3-27-1 Rokkakubashi, Kanagawa Ward, Yokohama 221-8686

Abstract: Transits of Mercury and Venus over the Sun’s disk are rare astronomical events. The
first modern observation of Mercury transit was done by Gassendi at the Paris Observatory in
1631; the first modern observation of Venus transit was made by Horrocks and his friend Crabtree
in Lancashire in 1639. The observation of such transit helps astronomers enhance the accuracy of
orbit-determination. In 1716 Halley proposed to make most of ‘Transit of Venus’ to measure one
Astronomical Unit by the parallax of the paths of Venus observed in the different places on earth.
Since then several large scale observations of ‘Transit of Venus’ had been made, but the
black-drop phenomena hindered to determine the accurate timings of ingress and egress. In Japan
the whole transit of Venus is observable in 6 June 2012.

Keywords: History of Science, Transit of Venus, Transit of Mercury, Astronomical Unit
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Concept of a mechanical cellular automaton
Kei Obinata, Yasuhiko Takeda, Naohiko Kato and Tomoyoshi Motohiro
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Abstract:

Cellular automata are discrete mathematical modeling represented only by simple
interactions between the elements. They have been used to analyze various collective
phenomena such as fish schools and traffic jams. According to the interactions between
neighboring elements, cellular automata can exhibit even such phenomena taking place in
life as self-restoration and self-reproduction. Cellular automata have a potential to introduce
these kinds of collective phenomena into engineering systems and materials. We have tried to
make a concept of a mechanical cellular automaton consisting of multiple elements connected
by simple mechanical interaction.
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Distribution of cerebral blood flow during gum-chewing
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Abstract: The physiological mechanism for the prevention of obesity by increasing the chewing frequency has
recently been clarified, and its hygienic characteristics have been reported. Research into masticatory movement
has not been initiated only due to its involvement in health promotion, but is also being increasingly investigated
as a factor influencing the development and maintenance of brain function. Chewing training is not only useful
for middle-aged and elderly obese individuals, but also employed as educational instruction at health centers and
schools. In this study, in order to elucidate the influence of masticatory movement on the brain, we examined
young males during gum-chewing. Electromyography of their masticatory muscles and near-infrared
spectroscopy were simultaneously conducted to investigate the relationship between chewing and local cerebral
blood flow. The influence of masticatory movement on the brain was confirmed by examining images of the
brain obtained on magnetic resonance imaging. Through these findings, gum chewing was suggested to reduce

stress.

Keywords: Mastication, Cerebral blood flow, Electromyograms (EMG), Near-infrared spectroscopy (NIRS),

Magnetic resonance imaging (MRI)
Introduction

Histamine is released as the chewing frequency increases and acts on the satiety center in the brain [1].

Histamine also inhibits fat synthesis from glucose [2] and promotes visceral lipolysis [3]. A physiological
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obesity-preventive mechanism has recently being clarified, and its hygienic practice has been reported [4]. In
addition, masticatory movement is not only investigated with regard to its involvement in health promotion, but
it is also attracting attention as a factor influencing the development and maintenance of brain function [5]. The
relationship between chewing and brain function is attracting increasing attention. Reportedly, chewing is not a
mere voluntary movement to move the teeth and jaws, but it is established involving advanced integrative
function in the brain.

In this study, to clarify the influence of masticatory movement on the brain, young males chewed gum, and
electromyography (EMG) of the masticatory muscles and NIRS were simultaneously performed to investigate

the relationship between chewing and local cerebral blood flow.

Method

We performed the following experiment to provide an example of the influence of masticatory movement on
the brain. Using NIRS and surface electromyography, chewing muscle activity and local cerebral blood flow
were simultaneously measured and the influence of chewing on brain activity was evaluated.

The subjects were 6 young healthy males aged 21-24 years (mean= standard deviation: 22.021.26 years)
with no stomatognathic function abnormality, such as a defective tooth, pain of the temporomandibular joint or
muscles, or disturbance of mouth opening.

The experiment was performed in a sitting position. After resting for 5 minutes, regarding a 20-second
pre-rest, 30-second chewing, and 40-second post-rest as one set, the subject held 2 pieces of xylitol gum in their
mouth in the pre-rest of the first set and repeated 3 sets, and removed the gum in the post-rest of the 3rd set. This
3-set test was repeated 3 times, and the subjects finally rested for 3 minutes. The brain activity was measured

using NIRS while confirming the chewing motion in the EMG.

Results and Discussion

To clarify the influence of masticatory movement on the brain, young males chewed gum and
electromyography of the masticatory muscles and NIRS were simultaneously performed to investigate the
relationship between chewing and local cerebral blood flow.

Cerebral blood flow increased with chewing gum but decreased after chewing and returned to the level before
chewing. The increased cerebral blood flow indicated that chewing gum activated the whole prefrontal area. It
was suggested that chewing activates the brain, which may be effective for improving memory and reducing

stress.
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White noise limit of noisy dynamical systems
Takehiko Horita
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Abstract: The derivation of reduced equation for the slow variables in the white
noise limit for the system driven by the colored noise is considered. A direct
method of derivation, which is applicable for a wide class of colored noise
converging to Gaussian white noise or Poissonian noise in the slow limit, 1is
proposed.

Keywords: noise, slow variable, reduced equation
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Differences between rhythmic dynamics of periodic and chaotic
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Abstract : We illustrate that, under certain conditions, rhythmic dynamics of chaotic oscillators can be described
by phase equations just like periodic oscillators, in which we determine “phase response curves” of chaotic os-
cillators by measuring the responses to perturbations. The obtained phase equations are expected to clarify the
differences in the rhythmic dynamics between periodic and chaotic oscillators.

Keywords: chaotic oscillator, rhythmic dynamics, synchronization, phase description
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Analysis of chaotic Phase synchronization in terms of unstable periodic orbits
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g g

We present that the chaotic phase synchronization transition is achieved by phase-locking
of all the pairs of unstable periodic orbits embedded in the attractor of whole the system. The
result is confirmed by introducing the maximal finite time zero Lyapunov exponents. Since
each of finite time zero Lyapunov exponent is considered to give a stability of a corresponding
unstable torus, the above picture gives that the maximal one changes its sign on the onset
of phase synchronization.

Keywords: chaotic phase synchronization, finite time zero Lyapunov exponent, unstable periodic
orbits
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Shape of oscillator networks optimized for synchronization
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Abstract:We report on the feature of interaction networks that are optimized for synchroni-
ation of oscillators. It is uncovered that the shape and the diversity of the optimized networks
depend on the choice of order parameter to be maximized.

Keywords: synchronization, optimization, network
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Dynamics of Galactic Spirals
Keiichi Wada

Graduate School of Science and Engineering, Kagoshima University,
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Abstract: The most prominent structures in galaxies are the spiral arms,
which have been realized as long-lived “density waves” in stellar disks. Here we
show a new dynamical picture of galactic stellar and gas spirals, based on our
hydrodynamics and N-body hybrid-simulations. We focus especially on spira
structures excited in an isolated galactic disk without a stellar bar. Using
high-resolution, three-dimensional N-body/Smoothed Particle Hydrodynamic
simulations, we found that the spiral features of the gas in galactic disks are
formed by essentially different mechanisms from the galactic shock in stellar
density waves. The stellar spiral arms and the interstellar matter on average
corotate in a galactic potential at any radii. These structures are highly
time-dependent and non-stationary in contrast to those postulated in the
traditional theory.

Keywords: Spiral Galaxy, Numerical Simulation, N-body system, Hydrodynamics
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Nonlinear Phenomena of Pattern and Dynamics in Plasmas and
Charged Particle System
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Abstract: Structure formations and nonlinear behaviors in plasma discharges and
charged particles in quadrupole AC trap are shown. Dielectric barrier discharge (DBD)
(10-20kHz) in a small gap between two parallel dielectric plates forms variety of spot patterns
of current filaments. A radio frequency (rf) discharge (~1MHz) of hydrogen gas show a
narrow pair ring formation in a pressure range of few torr. Charged particles of few tens of
micron in diameter are trapped in AC (= 60Hz) quadrupole electric field in an atmospheric
pressure are good example of one component strong coupled plasmas (OCP). Various
behaviors of statistical and dynamic nature of long range interacting particle system are
studied.

Keywords: rf discharge, ac trap of charged particles, pattern formation, nonlinear dynamics
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Estimation of spatiotemporal brain activities
on recalling body names
Takahiro YAMANOI', Hisashi TOYOSHIMA?, Mika OTSUKI®, Toshimasa YAMAZAKI*
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Abstract: The authors have recorded electroencephalograms (EEGs) from subjects
observing some images of human body parts and reading them silently. We estimated brain
activities by use of the equivalent current dipole source localization (ECDL) method. The
ECDs were localized to the right angular gyrus, the right fusiform gyrus and the right
middle temporal gyrus, these areas are related to image recognition. However, the subject
1s left handed and her language recognition area is located on the right hemisphere. Hence
these areas are also related to the language recognition.

Keywords: electroencephalograms, equivalent current dipole source localization, language

recognition, angular gyrus, fugiform gyrus, middle temporal area
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Consideration about the Method of Writing Instruction
in SHOSHA-Education as Universal Service

Kenichiro KUTSUNA
Graduate School of Natural Sciences, Nagoya City University,
1 Yamanohata, Mizuho-cho, Mizuho-ku, Nagoya, Aichi 467-8501 Japan
Abstract: It has been reported that there are many Dysgraphia -writing disturbance- students. Since dysgraphia students can
desire an improvement by instruction, in writing instruction of the school education which is Universal service, aiming at new
writing instruction on condition of dysgraphia is called for.

Keywords: Dysgraphia, writing disturbance, universal service, SHOSHA-education
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The activity of the science club in an isolated island

Yutaka Nishi
Kagoshima Prefectural Tanegashima Senior High School
Address: 9607-1, Nishinoomote, Nishinoomote—city, Kagoshima—-Pref.

Abstract: Tanegashima Business High School and Tanegashima Senior High School were
unified, and our school was built in 2006. In the inside of the lecture, the activity of
the science club in an isolated island is introduced. The present condition of the
science education in an isolated island in Kagoshima can be grasped through that.

Keywords: Tanegashima Senior High School, science club
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A Simple Experiment for Pattern Formation

— A Rotating Rod —
Hiroki HATA
Department of Physics and Astronomy, Kagoshima University
Korimoto 1-21-35, Kagoshima 890-8580, JAPAN.

Abstract: Pattern formation is important concept to understand our world. Here,
we study the pattern formation by rotating a rod, which is a very simple system to
show in class. The bifurcation of stable pattern are discussed.

Keywords: pattern formation, nonlinear dynamics, rotating rod, simple experiment
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A Challenge of Local Downpour Prediction with Tiny Satellites
Masanori Nishio
Graduate School of Science and Engineering, Kagoshima University
1-21-35, Korimoto, Kagoshima 890-0065, Japan

Abstract A project of next nano-satellite at Kagoshima and future plans after
KSAT?2 are presented. KSAT2 is an improved version of a satellite KSAT launched
on May 20, 2010 UT with H-ITA. A main mission of KSAT2 is observations of water
vapor distribution in lower troposphere. A constellation of more than 1000 satellites
on very low earth orbits is suitable for a disaster prevention system.

Keywords: CubeSat, satellite constellation, local downpour, disaster prevention
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Construction of a self-organizing model for valve pattern
formation in diatoms

1,2,3 1,2,3

Kana Ishida'?, Yasuhiro Naito>?3, and Masaru Tomita

! Systems Biology Program, Graduate School of Media and Governance, Keio University,
Fujisawa, 252-0882, Japan
2 The Institute for Advanced Biosciences, Keio University, Tsuruoka, 997-0035, Japan
3 Faculty of Environment and Information Studies, Keio University, Fujisawa, 252-0882, Japan

Abstract:

Diatoms are microscopic unicellular algae which form greatly diverse symmetrical
silicate cell walls, especially known as “frustules”. Silica biomineralization, the biological
mechanism behind this process, is still unclear. In this study, we constructed a
mathematical model for pattern formation of centric diatom and carry out computer
simulation. The model consists of uniform elements, which repel each other, and the
boundary of the field. Simulation results showed that spontaneously formed patterns
resembled the surface patterns of diatom frustules. The results suggest the repulsive
interactions between elements may play a significant role in well-regulated pattern
formations of diatoms.

Keywords:
biomineralization, diatom, self-organization, pattern formation, mathematical model
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Playing card of microfossils

A. Matsuoka and Y. Kobayashi

Keywords: microfossil, SEM image, playing card, learning tool
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Identification of a new Suidae fossil from northern Thailand
Yusuke Ozawa?®, Akira Fukuchi®, Hideo Nakaya®
The Graduate School of Science and Engineering, Kagoshima University

Hanshin Consultants co., Ltd.,

Abstract: A new suid fossil found in the Chiang Muan Formation which is one of the most famous
fossil sites in the Thailand is composed of a nearly complete set of an individual skeleton. The fossil
preserves shape and structures of its bones, especially teeth and mandible. Therefore, it is anticipated
that the identification of the suid is possible.

Keywords: Miocene, Mammalia, Suidae, Thailand, Fossil
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