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1 Introduction

HARTIHIZE A L OYEIXERIAN 2 IFRERIRRBIC X o THRD Lo TE D, HANREHSR
BR2ZEEHTH L. @HEOIAXTIEFEAAEZEC RV, LrLadrs, —EREERT 2L
WD A ZDPEC 258035 5. ZOULIFREHRTH % 5 4 212 BF 3 MHELIC OV TIR
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2 fuHoThich# XEH
SRR T — N ER ORGSR Z T X512, RO EEZX 5.

X1 = AX, - BX; ! (1)
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CORILT —NZEHRORX [1] Tk oTa—>—51i 2] 1T &5, K&V 7T 7168 [3] »iER
TE, FHBR [4] 2S5 AWFRATHLIEEBRTIENTES. £z, g =¢5 &L, ERDHEL
LTt=0DFEZE2T wy=2,20=3,90=5,20=7 &L

ZZT,e13=08Ll, BNZIEAe ZBEZX, ZON% 120 BOUIE, e14 2HEWTR S EHE
MBIR [phase shift effect] B3FAET 5.

Cyclic ZFEEWTWNZZEZT 2 Z 212X o T, 4 BRRITBWT, Z0ZNAED 7/2 FThizJEH
)7 A ZAABIDAET 5.

3 REIRMEIC L 3 RAERNERAIRR

115N & 3 BARZ R 5 2 & CEERHVIMER & 4 A RERETIEH BX, ' 12Xk 5 Toond
FERGN R 2 40 LB MHEE AT 5. /o T, EMICERALTV2 X5 ICRARS TS, K1,
X 2 ORI AN FEEIHER 2 FHA T 5.

BB, M1 E2R2BOEHAZIRETHZH, 2AKTHZ 2, 5000 282247 »s, Z
MBI T IEBL RIEIAE L 3.

Thbb, BERAMTIERL, ERED XS REJEORENES 4 X, $ibb REMRF#E
T5.

M3 ARTHDIE, 12 DEZE 0.001 6 L TEHEERIToTWS. ZOME, KEMIRE) & /NE
RENC & o TERS AWV 7/2 ORMEMI T A A ARABR PR 50 5.
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1. a=1,g12 = —€14 = 0.001,e13 =0

2. «=0.001,e12 = 0.5,e13 =0,e14 = —0.5
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3. a=0.5,e12 = —0.499,e13 = —0.5,e14 = —0.5

4 Summary

B AT RIS RN ORI T 2 R0 D 228, 5% T, HAABHFITEAHAMEL Vo
TR D o 7B, HANAED» 507 7a—F 3P khrofce Bbhsd. LrL, SEHOZD>
Tal—YavickoT, HAMEE FHRAMEZ IR OB RBRERT I L ARETH D L DY
Doz,
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1 EHAOHRACETIVE
Ee#HHoBAEIC X2 AOBH (1, 2. FEESICL2EBOBEORDED [3]. BEMEG]
WK X2 EHEBMOBEDORL DD [4] 72 LR S ZZHNIC D 2R 27 — L TOBBIHSIZEJHI
rXihsEoRN TcETAMLEIN, 2y VY —2 FOIEREEX Y UCHEHETE 3, MAIRNIZ
3 bT=TDEV YT EDY =R = FhHR =7y b )= FADRNDEY =R =57y bOY
A ZDMFIWZIFPPITEKFLTED, X—=F v b A IDPKZIWVIEERZIVRODTE S “rich get
richer” HHRD—Hle 7o T3, v b =T DK/ — KB EH LT/ — RADE & 7 LA
D OIRREWIE U THRMIZL X, MATRHIC XK > TH /) — ROV A XHHFE T 2 € 7050 EH
RLENTED [5,6], 20028 LT, RORTRINZENHEMEHEF LV KIZNBZEFTAD

REXINTVS [6],
Ajjz]

b= = mri— (4 v)r+1, j=1,2,-- ,n (1)

.
Y
g Aikzy,

772l

o z;: /—F jOV AR, BREMEGIOHREERHE ] O (Rr—ALik) 52 LEcibd 3
oen: XY b I—T D —F I

o At 2y MU= OBEATHI, /= Fihs jANDOAHMY Y IBFETAX L, LT 0
v IR DR X B R THIH AT X — &, HEIFNIZIEDOER & %

v: AR 0% b & b 2 RTHOEFRE. EOEE L %

Thd, BHEMIGIT—EPERTA=RET 4 v T 47T y=033,v=01%D, 74v
T4 Y TENTRTRA=REAOCTHE Ay vV —27D ETEFIVOEFIREEZBIEMNIRD 2 2k
T, HRREDFE LESATRONS Zipf I HBTE 2 ZeHIONTWS, O, BEME
GITOyRBEZ 03 THYIFETH 2 Z AR LEORBIMONZIEN-1 2FEBT 2 DICH
BHTH b,

2 SIRER

% D IR ED R O E FH RIS RIE TR EAN oM TEERBETH D, v ZHIEH <
X =Ry UCTERBBP DR ERT BT TIRALNTVWS, OB H 2 MOMHER
Ez o, EERERRE & I THERDO X v MY — 7 BB REFESEROMR e LTHRNLNT
Z72 06, 7o BIZIXMBZEMEG]| Xy bV — 7 TORBE . FHOEFRE v = 0.1 OHEITIT 0.9 RE L
RN TED., HERIEEMETH 2 I TW3,

L LD 5, ZHETOMRTIE—REED DI OV TIETARSNTE D, —FRED DIEHZD
WREENTOVTIEARSLNTVRY, HERIEFA Y PV —IBEL YA XL HITRT—TH D,

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



AD@E%E@%%&E@?&DE%EEVTi7®{dﬁﬂ%mlfﬁbﬁfbémé<tht

. TR U CTREMICR - 72H  OOIRDZBENEHS Z L IE T RERLD I EEZ LN
5o%pf\$%@fif%$ﬁﬁ REDDEDL LTI ¥ 7 ETC—HB I L5 & I12dE
M2 D 7255 CIEE AR EP B X N 2 Z 2 2R L, FHSHFBEIRENIS B 4 R R ¥\ o 72 [EHE 5
CER SR WROIR 2 FENCOWTHAT 5, LITF. FIZ v = 0.01 LEELHEDEEHTONT
w3,

3 1RkmxV)>JEDRIFIRR
F3. 1R Y DOEEITEBT B —HREO RN 21E8E T 5, 7 VE AR D THRIEL
L. #IEALATHIDEREZ KD 2 L XD & 512725 [7):

\j = — cos? (2%) + cos (2%) -(1+v),j=0,1,--- ,n—1. (2)

ZOREHEORADL S, BORFRH v ZEET 2 2. RERTEIALECRSTHI2EROBEEIRD
RNEGEITIE S Turing DlEE RS Z DD 5, v BPRKRZWVIFEDTIER v, DIEIFKZLRD, NLE
WEDPHL 2%, n=9,vr=001 DHEIC0< v < 1.5 THBHERIEZTo72 2 2 A, XD X5 &M
PEHEINT, — Ry ICE S TORIEESRTH 5,

¢ 0<v <7 =059 —HEz; =L 2ME—DREFEHRTH 5,

¥ =er —RRFRDIFMEN N 2B Y v F 7 + — 7 DR E 5,
Ve < v < 0.755: JHTEREE ROEETFES %,

v = 0.755: RIfEEE D SBIDEERADY v > THBE SN 5,
0.755 < v < 0.92: JRTEREE ROEBIEET %,

0.92 < v < 0.934: MO IELET %,

e 0.934 <~ < 1.027: HAABMPFET %,

e 1.027 < v < 1.5: RTEEERPEBFEL. ZETDH %,

BE XK
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1 BE

IKEELEREIE MR Y. KR D27V — > T 3oL F —Hiffi % FH T 2120%. RN 72 BARAME A
DETH 2, BHAIRISECSBEBILI LRI NE Z %L, BEEZP TSI LITE
D, ZOEARE L CTREDER G EIEET 2ty UCTHRET 2, AR, Ml ¥ 3L B KB D]
HBTHBIIZL LR WMRZRE L, FUEIICKARCHERARTRETH 5, Lo L. BHEOMIEIIHEES
DRIGHBHEEZ 2 Z 2k DL T o5 T 2720, EROMRBGEMIARL 25, (1] 20k, K
FROMBIEHRET 2 Z L IZRWMIEZ R T 2 ETARAIRTH 3, AKERTIE, 20 X5 REKRR
i b T 2 DBl - IEHEFHIT 2 20D NFERETVERD LiF 3, [2]

2 EFIL
DL - EHOEFAL L LT, URO XS RILERIER Y b7 —2%E 2 2, BIMIGKIE
F. NEOFREA X, - Xo > X3 = - = Xy = X1 226k Dh, FRIGTHEEER L, 2o
3, Fi. BHEIKD OEEE d; TEHIEZ 2L T 5, 2 TORBE—XOERIFAZTH 3
YIRET 3. COWA. X; Ok, LEBL, WEARZ ML a = (..., 2,) BEHZTZE. @
DIFRIZLIZLLF OH M5 2R (ODE) 126t
dx

i (C—D)x. (1)
Z ZTC.
[—k; 0 0 k]
ki —ko --- 0 0
o= o @
0 0 —kn_1 0
L 0 0 kn—l _kn_
VI 4 2
(d; 0 0 0]
0 ds 0 0
Di=|: 5 3)
0 0 dp—1 O
10 0 0 dp |
FIAHITNIGT 5,
3 R

HEOMIE T, MR SIZERICH L THMSE W Akt b, ZD, fllliy 4 2 L
TERREEL Cx =0[3, 4] ZHHT 2 Z e A[REL 85, ZDHE. « ZIHITRD 5 2 L 23] HE
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%, LT, il r & o ORE (o) A 1 IWHRT 2B ERT 2 8. HEMILIFOK
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1 d;
= (Xe)/(28) @
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1 #E

Y7 — ZICHD = ERETD - BT 2 2 2 ICH EERECEETH 5. 2D X5 RGE
WERONR LR Z T —XGEHE, MorONERSERZFODDOTH YD, HIRZFHILL O
WERFEOZEBHIfFINS. 22T, AWETIE, WFEROBENCE VAT BRRYF—&XI2oWT
BEmOMHAZHWTERE TS, ZHUTKD, NERDEBRPED XS ITT7 —RITRMEE NS 012D
WT, RIBLORVWERZ/{2 2 2ilA S, A#BHOANAIZ S. Das X (Texas Tech) & OFH[AA
FICHSL.

2 [FC®IC
HERHROEEHRICOWTEZLWVEEDLD 5. HlZIE, HFERIIZEEECER I Uk 4 13k
EDFETED, ThHDOBOBRIZE SR oTWALEMEL TS L5 RBATHE. — I, B
BOBAWIEEDMHERGREER T, BmrHws e THSsEE T2 Z e ffah 3
[1,2]. 22T, ZITREBRONFREZBRL, 7—XEE2BIECOVTEROBEERZ AW E
HMEHAZWV., ZHUIRD X BRI ERZ EEZ NS,
e Step 1: ET VX DHEEFHET 5.
e Step 2: HZLRZEERULL, ZHICOWTOERS L L CHEZ RIS 3.
e Step 3: HUEDHRIEHIZ L 5.
PEDERT v FI2BWT, JTONEROWEE XD 2EEHR-RTW2 2 EBbd. LUTTIIRERY
T—ROWZEERMT BT, YOXSBWENIRZNEDNITOVWTEREZITS.
3 FCKBHERDE
EE 1 HERY|DOLTHE Seq #LL T TER
o NMRIFMERBHNIDS 7 NALERES. Thbb, SC AV L WIHOEEST, 7 ko lco
WTo(S)CStk3dD.
o HNIT 7 MERHUREGR TRDE, ¢:S—>T Top=q¢o t7RDHD.

Mg S DITL R BEEE S| LFET.

Seq DXNRIINFREART ZENTE, FHlIVWHW S semiconjugacy ICHNT 5. T, BEIE
B ORRYN T — 2 OEHS G L TR TE 5. X512 underlying set FOBARTHEB IS
FHcHilfR3 2 Z2ick b, Seq DEIE Seqy BWEFREX NS, ET /N K D HEEFHE T 2 HIEIXHERL
J1%#% DB Map &b Seqy NDBF L LTERTE 2. ROMBRBRRINT — 2 2EET 5 LT
BEANTH 5.
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EE2 S%Seq DR T3, SIKEENIZEX n+ 1 DHEHINEERDELGERXTET.

Wi (S) == {81+ & : £ €S}

4 BRIT—EDWEE

EE& 3 HRYDE FinSeq * LU T TER.

o NRIFARINDES. Thbb, X C A" L WVWIHITHDOES.

o FHIHUTE(R.

XCA"Or%E, lenX =n 2#EL.

T2 L RRAIT — ZIIERIE VT, XD XS WERTE S,

E& 4 BRYFT—421I FinSeq DXROME X = {X;}; (1 =0,1,2,--+) 8548 s, fi : Xi — X1
MO HMET, UT 23 d0.

1) lenX; =i+ 1 for all 4.

2)  si(wowy - wi) =1 -2 and fi(zozy 1) = 2wy -y (EHTEZ LX),

ZD s 17 VEB/RTHY, [ IRBROEZRETIEHRTHS. RRINT—XDNFERLTOD
MHEIZX, ThsoFENREREHVWTEAT SN TES.

E&ES FRYIT—XDE TSD %2 X TER.

o MRIEIWERIT—X.

o Ho: X =Y 3BUR ¢ : Xy — Y DIETHED K IZOWTLITZAHIZT 2D 0D.

Sk+4+1
X —— Xp1

fr+1
l¢k+1
Sk+1
Yy fr+1 Vi

EHE 6 BIF W :Seqy — TSD % Seq, ODXR S IZRRINT— &% W(S) ZXILS €2 & TER
TE5%. 12OV TiX Seqy DHE S — S" EH2FH h:|S| — |5 tR—HTZ20DT, ZhzH
WTERT 5.

RDOESWCHEHFEERT 2T, BRIIF—RICHFELRDOEERRKMENTWE Z e bhb.

Pk

Map — Seq, — TSD

P2, HRENERIFERLRRERI T — 224 M T 5.

SE MR
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2] E. Riehl, Category theory in context. Courier Dover Publications, 2017.

[
[3] S. Das, T. Suda, “Dynamics, data and reconstruction”, in preparation.

AAISHEIRES 2024 4E F2 #HTRE (2024-09-14/16) Copyright (C) 2024 —&HEHIEA A AR



	G1-4-1
	G1-4-2
	G1-4-3
	G1-4-4

