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BB — P E ORI, BMAS FEERE RIS . FRIEE AR
o V() FERAT /MRS FE SRR E T EREUR T
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REGEFHVEEGR, fRRMIEFRRE—Ey. FREAEINN (S0 ) TTREEr
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REANTREBIRAI T (33 ) RO, sRA TR EEARS (30 ) i
PrGERIAE, IEBR AR B SCE AR ,
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BATEEER (S0 ) FRURRERZSANE 1 o, ATLIEIHE H (S0 )
PEFHI OB RRIEZ, Rl 2 EHISE XK TS T — MEEE SR
HIRIEE , ZEIFRROTIRON (S0 ) FHIPEES, BT RORBEINEANTIRIE AL
EIFRRYM S ; R (S0 ) TPEEFRIRERR, BRI — T R UERAYP
BFERA—TIEAERNTE Y. XM ERERNEEFINE
xR, IERRRIIEEAER, AL HEEMRIEIERIRER 2R R,

AT () FEADE %EX%W&%WET—AiﬁH%ﬁ<I@»
HIPH B R AR TR, TERCE EFRATEZEM T LUR TE: (1) FAHKEE
%&ﬁ«l@»%%m%ﬁﬁﬁﬂﬁﬁ% HPEEIES T ?%ﬁﬁ?—y%w
NS ( ﬁ%ﬂ%ﬁﬂﬁﬁTﬁ%ghﬁﬁ<I@»mgﬁ%ﬁm,ﬁ%p
4%@Tuﬁﬁ$%ﬁﬁﬁﬁﬁg%; ) R (30 ) FHNET AT 55
ARFERZIEHT “EXEEE" mET «Y‘iﬁ ) R E S RIEIREEN . T
RV = B R BRI R R IR S A AT RENEL R TP B SR i — M &k
RIS, tARRENPEE AL ST E AP E el E P EA S I E 7 HY
YR Rt —M TR,

—. (i) Fapgs

AREBII G ( i ) FHUNMERRIIETTTE, BT WESEIIMETTER (S30E )
FHWEEE MM 2L, DIAET (30 ) S BN ER 17 B 2 AR S SR AYHREX
J3ik

(—) TP S

PHE B SGHE ) FIRYE R PO fR2l, RIBIERAE (18
7 ) B TR — 5 (BT ) X BRI R IR R FHRR/ N
R #7315 ), BIATA R H BRYALM I CRIA DA 4H L, R NA: BAC
Ao RIFIHT () FrBURBRI LN, AT XA OGZ M
FRIFTHSRBA T )CFHIREE, MWNFERASSRE, WP r A= AT
AT, PEFRATAICAR : SRAES IR — NIRRT E B, A
R IR B ETT LS ORI, SRR AR A — NI E TR AT S,
AR HUE SRR ] DU BT AP E 7, XA SIPE E AR LA
FeFEEXUERNIE S, REHEE (30 ) SRt ERA M E S,

Philippe Vincent-Lamarre et al., "The Latent Structure of Dictionaries," Topics in Cognitive Science, vol. 8,
no. 3,2016, pp. 625-659.
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#1 (OUE) FRERE]

FE (30 ) e BUF
3 kit AL & REES
# E A & HETI A
#® flEmt4nst Hopk: A HA
2 RN A k. BRZCHC

QIHTSCATR (3 ) FEREEEES/\ M TR, [ERNMTEEE (S48 )
F RN TIX LR R FAEX 5y, HEHAETFN—MRR, BERECR: WiE
B FHIA TR T (%) ZEHRR. BATEER (308 ) FHNSE—
MEIAE, B—50R75 EE M TS AgHERE T, X IR RS ARG
HHYABC = ANFAE T IS RGBT A A A B—ARIC—A, FRoRARIfE
BERABHIC; HRABCEBOIREHIN/E H M7 RUfERE, Be (1A sefsm Eoib
T . MRIBXMRECRR, (308 ) FATEIEE TR T — /%%, Bl
HULS, ST REEE Y, BDNBRRR ., BT R AAR ALK
ESHRHTEIA R FA T LA A E FHRVEARY; BB AraE 725K
FEROGHIES, ARSI (308 ) HIEE TR ANBEREN, NmAR]
BENIIR A I E SR — SR S TR AR

TﬁﬁmﬁgAW*T<ﬁﬁ»?ﬁH%%W@ T IE8 53T 2R

WHIEELL, PRI ERINZSHE SCEENTHY ).

%ﬁﬂ%%*Aﬁﬁ.&=VE,E¢G%T%QH%ﬁE VERREH
TSRS, — NN NFIAH—NF, EFRRT S Z BER RS,
(v,v,) BREGCHH—EEBTE (v,v,) EE, v, Mo, NIZHRHEDTIA, For
FHAPRRAT, BB B[, FRoRFHE v, HIE v, FIE X
iy B GHEIRE A 4B MitEM v, ENFHP—NFEFHS DN TR
v, BR T HIEIA v, KA TT BB 2 418 M EAM T SR, FEN— N RE= HIE
ST, L, — MNMERRRRECR L LN E FEARE 1 R
PRI HEBLRE ZHINES, X 28 Z R [FRE .

FATEE (30 ) TR, FERFET (308 ) R TEEERI VYRR
HZ%, BN THEFEEHZINIAEE TRk, HIMEHENTTSIAE
#Hv2, wF2FR, HA, target_id Flsource_id F Xt N P98 F =P8 B F 1=
HFS, targetMlsource FIN N HYEBRHIFEE T ; GMITRR (30 ) FHI—
MERSEE, B TR RTINS —&A 1R, TTA#EEM source 11 SFE M
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target 71 il XS UHIRIERENS B 12 (G F I E8 0 AT 3K Gephi i /7T A4E, 40
B fr. FRATEIERY (3G ) IS alE 3,781 MR (BB ), Hif
RIS XIS 2,970 M, AN EERRIINS, HRKEAE811MT]
=, SRR T AL Z AN T AN A X 811 DT . X HY T B E
FREEN (1) WER (GE) FHEAEERY, ASRSHRREG; (2) 7K
M EBRERIRRE U G MEET R DU RRE” 1A%, G —/INBaA
AR, (S0 ) ISP EARFERITREERRY 2,970 DI AR>, =T
DT, (EEREEISTEEE, AR SRR R Z R B SE IR, IS
AT IEREREHE T N A T 007 EARE S B BUE SR,

2 (O0E) TS HILZE]

target_id target source_id source

3909 % 3911 i

3909 fi% 2653 4
3911 % 3909 %
3911 % 2262 i
1059 & 3287 Vel
1059 & 0377 i
2678 % 3255 #
2678 #% 3911 i

(=) FHMZ ik

BRI HTHIBIR B R LLEOR, BURZ ARG, SR E
FAMEE BT T8, (B2 WSRAREL —MEMRS X E2IHSE, IR
MEPURHIBEGERIARR . B ZMSHIRT RN 2E —4Esl =4E==[EH, Ny
FATHOE R — N E NS IR I T m 5L, SR IAKRESESAA]
AES | -SSR AR BN BAFRERZR F5 . ISR ET DRSBTS SR S E
EAEERE T SHIAR/N, i A— MU SR S RVEE M, FRA TR SRR
FERILLR M SR, Ve a@iIMN S eI AmE, Mo B 2 BN 4%
4250, BIRZE T NETT b m R ER, EHRT RSOk =8l
SI71RAEMTIEME ( Force-Directed Graph ), #lKamada Kawai, Fruchterman
Reingold & 5&E, ERIFI 2RI H ( Community ) FLEARL; Circle
Pack Layout” &—FhEERE B S U A ISR 2 & B R B LS AT BT

OWeixin Wang et al., “Visualization of Large Hierarchical Data by Circle Packing,” Proceedings of the
SIGCHI Conference on Human Factors in Computing Systems, 2006, pp. 517-520.
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=, TEEBENEFT AR, BINFEFERXRMNEII AR R, Rtz
INEBIRZ AR RS, XEAMESZNA,

PR ET O ET AR B & RIS T AT R, W Gephi™  Pajek® 5SLE,
WETPAEER Python, REZEIEFIZHIEE S BINESOHTESLEL, B 1A 2 27 Gephi
143 B FH Fruchterman Reingold A1 Circle Pack Layoutfi [ 2 BIIEEER, 171
LS AR TR R RE AR B S 5, (HEDREREXEE, AERVE; JafEst
PSRRI AL, xS tbEsEZy, EREEE. BOTEHT (O08) FHEY
WA R ST RS, XWFTTIEES AT .

2 (30E) FULEZE EIR G

BATESERANERTIUMETTEER (SGE ) ISR RR SR, A1
FR. ZEI 2B (30 ) PN ERIEEHLERRA T RSB B THE, T
B AR at e KR B A TE AR RHVER D . EREUT MR T (S ) FHRE5HY
BRI JG, BAEER Circle Pack Layoutffi /@75 S& T AR HEXT ( S0 )
FHLEE PRI RUSRIRES BT TR AME, W 2 R, AT X B
E P EAT TRV AT ORI R T ThRIE, RIEIAERRITIAE, 3t
161, REFHEEMEF LKA RIEAT, XBYLERIARIERZHTI A

®Gephi-The Open Graph Viz Platform, https://gephi.org/.
@Andrej Mrvar, Vladimir Batagelj, “Analysis and Visualization of Large Networks with Program Package
Pajek,” Complex Adaptive Systems Modeling, vol. 4, no. 1,2016, pp. 1-8.
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Y H B2 SR B 2R HOPE B PR BN 579 B X TR ERIAK AT 2R EHE
REHY . EFRTT SRR FRIZ T RO B A H IE A S R 5 13
MIBEFRRIZ T AIEN A HIIENDZE (Eccentricity ): — DT SE/IkE A&
ERHPHAD T R RRIBERS . B ORIEAEENSTOER—MNERR, EFHNE
HREl DU SRR — N E R N BRI R RS P e R RIEE S . T BRI
HERANRE<FE<HE<BEEEG<ALEJRE, REFXREENO, K
BRAART SRIIEES ., X MEIR S5 =850 i Y7 SRS I 2R G 17+
AFE, NEETRMAF R ARKHIRRERER S, (EEXERERAIT
ATREAMERRE BRI — NERINAR, &% 4,

X PN [RIRY X 25 BT A AT R 75 2O Rl — SR 23, XA R TT Y
MIEE, FEATIL, WAL LRET R SRR T BT, Fipl2a LEmiss
AIUEAT RN BN R EE AR . (B AR A LR 25 i S R
BAEHINAER R, TIN5 iE—E E S BRI RRERM G : BAIBER
L5537 B — Lo SRS A ELRE B R R IR B R A Aok 5 BORHIRR S RIRIFE DR
Bk, WIPHERARTFEN (S0E ) FHPZERIROO T REMIR, ( 308 ) RIS
MR E PR EARTENE IEER RN S, REETMEDTHIAFTTE
AERS HIEVE LB A\ ST T RIRIRLE, MiAER 8 A& N A SRR 2
HHIEE.

(=) PHESOEA R

HOWEM—MERS, ZEMHYIRIESZARFE Y, (BRI
SFHER, AN HTEFA DLERE— M LRI RIS SRS, 19364F, 2
EEEFREEE (C K. Ogden ) 2GR/ 4T5IH T 850 MRIAWENZEERIE
RRC, B ENULEALLERARTE Bt ZAN S, PR —HsE
X5, WTIRACKHAARS T —19ME, BEIAES: > E RIS AR SR M
—LEURTIG, FOIRBSEBREBERIN L, TIEAE RSN, FaHERE,
HE/INCEE NP E FHIBISE A IR T — e T B AT RITTIE, AEBNES
DHTHRARUPE ARG T (308 ) NiRE, WE— I PHEEARTE, LU
PHE SCHYE SRR SRR — T RN, A AT REN T E L5 it —Fh
SHTPEE A S EE >IP8 E A mE fE R WA — M A,

®Camilo Garrido, Claudio Gutierrez, “Dictionaries as Networks: Identifying the Graph Structure of Ogden's
Basic English,” Proceedings of COLING 2016, the 26" International Conference on Computational
Linguistics: Technical Papers, 2016, pp. 3565-3576; COGNITIVE 2018: The Tenth International Conference
on Advanced Cognitive Technologies and Applications, 2018, Barcelona, Spain, pp. 18-23.
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EH5URTHNEGCHTEESVIN—NTE, RO ESCHRIEFILE A
ELURBEERSHNES, RUO)ERET iKESHKENES, TR —
Bk, XTRHAEL MRk, #ERU=RWU), AR MEESHANALE,
FIMEES Ut R HA BB HESHINATE TR NES, 1EAR U), WERR (U)=V,
MFRUEVII— MRS, BIREUMTFHEE BN LHESHFIEESH
FrEY., XEFATRIE (S0 ) & L FHRAEE AR T EEFTEERIEREN,

A1 BRI 0 BIF5 AL (Python )

1 out degrees = G.out degree()

2 0d0 =[x for x in out_degrees if x[1]==0]
3 forn in od0:

4 G.remove_node(n[0])

(i) FHERFZEIEISEN]: (T s — LR HIE T
HAWFRYE S, EXEFMNNEFRERE, NEmTHIEATES, XEEN
HEN 0 N FE AR TR M TS, mAERTLIEEARTHS R, Ll A
AIDARWEEE LU N ERTE: MBS AT BN E N ORI TI &, BERIMESHRE
TR BB ARSI HBREY , FRA TR T F HE NS EA TS, S 1 EREYZ
—ERFTIN TR, 26 1T E TN A TS HE ., 2478 HrE
NI E, 28 3—4fTHEN 0BT A MR, Sd—KERZ)E,
JFoRHE N 1R A B—8bsr, ENVBEESHIT T AwME, SHESN
0, FILFEERE: LRERE, BHIPRASTHEN T S48y, 55—
TR HTEANEEE ST SIS MR, EX T AHEAT, &
BEeIER, BANTEBED—INE, EFHE—NNEAHNHERANO, &EX
MREEHITT S FTRERIITEE ZEA T LOA R 2 —RIEL AR TR,

SEIG R, BRATHEER ( S0E ) FHNEEZ D IR EIRBER Z SRS I
LA FEHENOTI A, ERER, TAREMNEAYIN2,970 /59 1,389,
RIA SRR ( 30 ) FHINEEAR T RS 1,389 MEEY, HEIRRILLEIN
46.8% (FE: NEIHIMZEEMEFTRINERKECRE ). BATE (S0 ) EARTE
v i IS IS IO = N v o R VA i 38R S 220 WY i It = o = 2
10% 747, WiLongmanH]Cambridge 5319 8% K1 7%, ¢ 5 FIAIHL ) 12%; © ( T )
AT SRR GI R S OAMAT SRS, XEERZHT (308 ) HEX

DOlivier Picard et al., "Hierarchies in Dictionary Definition Space," arXiv:0911.5703 [cs], 2009.
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—MHEFLZ LRSI NEE T, FILRRENTEIERGITBHEART
X, MEIER (OGE) A7, ARCH5THYE B MAE SSBHIE T .

N (OoG) rIMg s

ARERSYEBET (3G ) FHUNEE A (S0 ) FREERRERIARI, (S0 )
F U R FREE R IR LS, (33 ) FHPE E SRR IR S EHIE .,

(—) (3Gf) ARSI

ANERBATBORATHE AL 2R (3G ) FENEE], FLEHERE &
TR Z A2 AFEEAY, (ERIRRAER T ARIEIAEARL, (BRI HRMZEFHI
R E— IR, A SRS,

FHAPRIEAMNERER 27T AR “B7” A8, MEBR “BF" THA,
RIfEF BN ST IR RN A —— B, XMEIAERE BRI, XA 7
i IS — W E RAEIMERE, BIIA—>B—C—D—A, XARRE T A
PEIEEA R, BB I HIEIMER R FE T, E2RATTRLH, B
M F—MFHAPZERR A EHENE Y, XEESM— S ERER S AT 5
EAMERIER, A EEMRRE 7 AR AR TS, THERES
EFRZS AT TSR Rt  SGE ) T ERWEEAERE . S0 ) FRROTEIR
RIRZ, THENFERERTIHEFIFRRM (30 ) HE 75T EREA
MIRIBHEER, (EXL TS ESERT LU, BTrihaamEs
FHENRZ, FZRHMRRAMNZAREESR:, Xt AT PSRRI,
PRI TF THTT AR RE ( Sl ) AR A HY B RE MR R B TR

W& EELE T BN OURE A E 2 LB AR, RE FIREE 2 HAIfE R
Bk, A ST TR A AR, LA Python FRIMZE 47
B NetworkX £k, ( 33 ) FFE LR (S RITEIAfRRE, MASEERY ( 33 ) il
HREREIREMRREHA T T, B3 R, ERTT S AE FRRREEE H
BT R E Y, AOANEREEY, EEEIZT N HIEEARRE
HIEERE S . WX —f AT LB S B EOR BB N A SO A B IR R TIE B AR SE
Keftx TEATTEE, BIXETEANAERE THOW “Bmi” “SHE”,
BEERE “WIHEEE,

DDavid Levary et al., “Loops and Self-Reference in the Construction of Dictionaries,” Physical Review X,
vol. 2, no. 3,2012, DOI:10.1103/PhysRevX.2.031018.
QML (FEEXHEFRR ), H17 T,
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B3 (o) IR
(LA ES A/ N5 KRR )

K13 JRoRRY (3G ) HRRYTEINER RS, B3k4724, mEHEEZ,
TEMMARRE T REIE RIS SRR TR & 7 SN FRI R R B R
TERIEER, @Kﬁé%ﬁﬁﬁﬁ%%@%ﬁ@%%, MR BB 2 A E AR B
RERFERL, PRIHEEERER N TR (3G ) FriRkBiFE B - OB R NI AT aE &
AEERHITER .

(=) ) T gt R A

SREREERE ( Strongly Connected Components, SCCs ) 2 /& 0] LA H 2]
EHEETI RIS, — MNEHEIRESA S M REREER M, BN SRR E
FEEMEAE LU L . BRATTEEER (S0 ) RS HY SR B a R i
(30 ) EAR T AT RHINES .

#3 (OUR) AR GIRERSIE (SCCs) 2441

i RN s, B RO BE BB AT
% %a LB i, ¥ i [

7 5. 7 A b oWE HE R %, e I

% N E ?EE\ }7';? 1 B, fE

T 2l Gp e

R G \\\\\\\\\\\\\\\\\\\\\\\\\\\\\

(DDavid Levary et al,, “Loops and Self-Reference in the Construction of Dictionaries,” 2012.

S
Al




(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

£ (3t ) 1,389 MERFMIRRIINES R, 748 371 MlEfelt:, Hk
RHBRERBHERA—H, GFEANTA, IR NEEFERRER R T H 26
TEIEAY, WIR3 Frx, MEASORSCRE, ANFSCCHET —1 “BF. /IMZ”
MORRITE X (JEHMNRR “ZEh, IRIR7 HIPSE P AEE ORI E A TR
ISR SRR ); A SCCBRAE—H, XEFHAT “Hh. &" shiEtE
RKEGIES; PUFESCCHA 174H, RAPGHRIUSSCCHIBLT “BE. 587 AHKHY
E X,

(=) (O0F) TE FIRRZ IR

(g ) BARFEEE ITAERRINT., BATESHE (308 HE1 T
EEEATENE VIREKE, AT (308 ) HRaEETHRBREREREE, Bl
HUEE— ML ENIEE, iIdhdisw), EfwFzr (08 ) EZR—1
FHE T, & NEEFRTRN: (8 ) FIEM—NFUERFEFRRN TN
R, B FHHESEHYE X, BIRZPEE FREEA S HHES U (FIMEH, M
BEATFEGHFHNETENZFHRERE ), X, IRZTESEERATER,
W disw)=0; WREMNEARTFE S —EEal DG wESHR, BliZzFHE “M
T EEREARTES, Wdisw)=1, &N disw)=max{dis@®)i+1, HvRRHI
TEw BRI AT ((30 ) AR “9%7 ), HIATIZE EEE—
MEEIHE 3o

H B R SR B R A 2R (X
8 AETHEZEREEUEAFTR,
EIHRZRR T A ERE RG] (1)
HRC B 8 X S 2R R S B 4R PR R AR 7
&, B&EFREEMt, EhrrE
B (ZAEE ) NE EEE disw) &
905 (2) REGXKEFHHEET (&
BE S ) B EEE disw) &9 15 (3)
EGeXEFHEEY (REHRELD)
B E R B disw) B N2, EEEE
B SRR = BRI E T
“WF HEDLE-NREREE R
(EEELAFRR), WAREARBEATEN “BF7, WEFRHL. 2, 34
fEReafR, HATL: —NFERTHERERERRE “B%" FhRTbmIEA

4 (Cul) FHEYRRERGHREE
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B4 SRR FORW LB, BRI (i) it

58 SR FH NFHIE EEE, EEATEIUSN, §—
1 1,141 BRI E FHIEEWIFR 4 TR

2 346 B RANBIRIRATATLLE H, B

3 70 A3 ) IPEE FARYEE IR AT LAy

4 20 NOANZEIR: BE0ENEARFIET,3891
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Network Analysis of the Tangut Dictionary Wenhai

Zhang Guangwei

Abstract: Social network analysis has become an important data visualization and analysis

method in digital humanities. This paper constructed a definition model of Tangut characters

in the Tangut dictionary Wenhai by converting it into a dictionary network. Tangut scholars

have done a lot of research on Tangut character patterns using manual analysis methods.

However, it is not easy to form a widely accepted interpretation due to the massive number

of Tangut characters and the complex definition relationships. The dictionary network

constructed based on Wenhai written by the Tangut people can help us gain insight into the

glyph characteristics and the origin of the meaning of the Tangut characters. We showed the

definition structure of Wenhai with the visualization of the dictionary network. We proposed

a method for constructing the core set of the Tangut characters based on the reachability of

nodes in the dictionary network. We detected the loops and strong connected components in

the Wenhai dictionary network and analyzed their roles in the meaning formation of Tangut

characters. We constructed the definition hierarchies in Wenhai based on the definition

distance from the core set to the Tangut characters. We hope to provide an optimized

solution for modern people to study Tangut characters and a technical means to support
the restoration of Wenhai. This method might be helpful for the study of ancient Chinese

characters based on information technology.
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