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Abstract: Decentralized Identifiers (DID), as a novel user-controlled identity system, offer an innovative solution to the
identity management challenges posed by large-scale, dynamic, and cross-domain collaboration of agents. This paper sys-
tematically explores DID technologies for agents. It first analyzes the bottlenecks encountered by the traditional Internet
identity paradigm and centralized authentication in agent scenarios, including scalability, mobility, cross-domain mutual
trust, and privacy protection. Second, the paper traces the evolution of digital identity technologies from centralization to
decentralization, and conducts an in-depth examination of the blockchain ledger-based DID architecture, highlighting its
core value in enhancing communication security, enabling fine-grained dynamic permission management, and safeguard-
ing data sovereignty and privacy compliance. The paper further analyzes the current challenges of DID in terms of perfor-
mance scalability, cross-chain interoperability, and legal compliance governance, and looks forward to future develop-
ment directions such as building agent reputation systems, realizing cross-domain trust transfer, and designing regulation-
oriented identity architectures. This paper aims to provide theoretical references and practical guidance for building se-
cure, trusted, and autonomous network identity infrastructures for Agents.
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EHIAEE N, AN % (Universal Resolver) HJ
X AR 2R AL 1) DID 347 G — i b i o bs 1 10 &5
5 MNIMRT ZS i B E S ATy G

MR

HEERURL
= ST ey
| ooz | Ptsuiet Distributed Ledger /
L Wi e
iEEDID
pi:] BBl

El1  DID SCRAfEbT

R Wi

ME UG UERE K, DID 4 508K 5 (5 AEAR
B E T AR B B P ) A B B R R Y 23 A 2D
K2 b, AEFEARBERSAE T KA DAL LR I R 52
T IERE 3 A S P HIAGIE ] . DID SO AT
GIE 75 125 AR 55 iR AE T RE L AT SRR RAUT PRI
INEEE S G IAE, (HHAGA LS FEAS P
B R, TR IR I A AL S R4,

DID 1A Z 18 & 45 6 B4 2 A il (4 DIDComm)
SIS FH 2 P g 3 o 25 5 B AE, S
5% FARAE B35 5 R I T 58 1R 3E N BE J1[13].
AHAEL T T4 R IDCHS & A58, DID fE4244) 3
e, TR T SO ) R B AR B G
®AES.

3 ETDID WEREFIFARMS KBNS

3.1 EEEEAFRIRA DID ERE AR

ZHoMb bRl (DID) RE AR CH IR BAF L
YIRS AL T JE T A LR R AT L 5 4
FIRLH o AR 11 R 8 AR AR IR ¥ DID i
Rk, QFEETXHEERA . T 25/ 5 M
. BTSRRI, XHFEE, A,
RF LI, e SR ST LU, IFiHE %
PRLRAE HAERAEME . Pl ZERRRA KTy BT
T Bk AR 5 ML .

P Gt By 3 B BRARHS R O LA, X DL A2 2 i
ST HE. BAMBSEERFER. W3CK
A7 (1) DID A5 ¥ DID & R “HiBhs i, ml
PRIREAR S DID SCROREK, bR IR 4562 G AR
AT B AT IE B & 47 R4 5B, DID 5 mr 5
IERIE (VO 454, mICRpms 24, BRARY
MG BRI BNEIESEELE. ERheE
W2, DID n] AR SLk o B 4 R — H.J £ 0]
PRI B fig 44 ]38 1 DIDComm Bir i3 4T 57
L i B N5 45 . DIDComm Hh3E X7 T If)
o O AR IR 22 A IS ML, 38 et v B v
T EIE & S B MR S5 T B, SR8 T IE S R
NS ATE M. R, ZiCCRE T DID
(OB 2 08 AE HIE B S i B is, AR BRI it
AT SR T, SR e AR (R AT B IE SE UE S
FAEHE S BRI | 2 A AL
3.0.1 T XB4EK AR DID

BT XK A 1) 25 Hh O AR R 28T B
B Ok R i B R R SE MR 2 —, HAZD
JEAR R DX HBE 1 o0 A R AR, s iR B A=
B FRNT SRS AR IS B i . PRI
LN, DID fE A mME—FrilfRs, AP EE i
PRA A B, FFd It B M El R e 16 7 258 bR
WE ARG E, MIMSEIL “Fr il — % 8H— 1)
B Mg



XX %

DIDERREEN (FibErE, BEER. WHXEE. WE)

HIRS SRR
R Wg | BEEE (0.5, DIDComm}
/s | L1 Jr “?é' -
HBaE [ IO -I - wiht e | (eg.rs)
X | EE]
ELRISFIEE (e.g., Etherum, Hyperledger Indy)
— HTABE HAEANE || esus
EEE ] A DiDikEEE Ee] -—
i ] URIEE 5

2 BT XHEEIK A DID 284

WE2 R, WERSCIMERE, T Xk
KA DID & RI8H A5 55 55 W A B 2
JREEK o R E N X HeBE M 4% (1 Ethereum. Hy-
perledger Indy 4¢), £ Z7K4H DID EMF. BEHr S5
HEREERERNF AL FIIRE[14]. BE a5
Re & AR AR 5 S 4ES DID U R 5B &
AL YE: # DID UM A Ui T8 b, 8.
At FLPs A 1 2 548 41 (40 URD,  DAFRRAIRAF il
FHE IR Rt . Wl E A DID AT 5 % il
i, B i@ iT DID Resolver % 4§ DID J7 vk #t i
(DID Method) ffEAfr % B I BE Fads, 3R B B
f¥] DID 30K, %30 IEH R JSON-LD k3, &
TR WETT RS RS SO T, T
XFENES ZedE. BRI SR E
(Agent), MTTHHATH., ZLWAELLI NS LA E
P2 (A2 2%, i & DIDComm S v 2]
g 0% E AR, BT VC EMIRIEME K 5K
HE15].

1 BARIE TR L, DID iOA: iy & 01 BRI
T XIS AR . B, FH AR AR
ANFVEAXE, MG DID SCRYPI AR AR A s B 5
DID A5 iR J H R IAT B M 22 0 A UK A X B
e “OIE (Create) 7 #ffE. M8 HLH RS
Uiy e R AEARALIN), AT I B RS B RS S SEENL SR
(Update) ”; AFRRAFAEH, W@ s Ehridse
K “HEY (Deactivate) ”o FEAN I REENE AN AT H 24
Lar g, AR AL 56 35 LR ] 77 51 e
SKAESE b, AT B 58 B 0 S s Ak iy s o bk,
NPT RE SRR, EB o SEILR I BE T A7 i 5
A EMEE AT, R BUREERE (RAEE 2l
WAt 29t (AWIPFS), UK H g A E 5 A X
B, SCILECEE R R IR S VT ) 45 S

[16][17].

TEHARFFAE 71, 56T X HLEE K AR (1) DID 44
REA EHOAAEAE . PUEL SO = T 30 UF 55 B 2
#. H—, REAWMLE— S0, Hx
HHARRIPR R A 2 ashibs Ko, X
HeBE i 3R HLEIMEIE T DID RS 4 R — 8k 5
AR K=, B AL SR il SR
ghia, AISEELGT B Gy A I IR I R R . [
B, ZEARBAWEIE— e, Wi EA7 A
B AR sErtE, LR RT S A
AT AUE 2 (A AT I A . AT, BT X B ik
A F) DID AR A {E . Al IE H & Aot i e
PR R T EESHE, B YEi T S
W SN EE T W2 —.
3.1.2 A F P2PaF5 M 449 DID

3T P2P X 45 R 4% (1) DID 1 A 45 i [X. B 4k i
A, T A I RO SUEAE 5 4 A AT AL SE AR
WS N Z kL N 28 Ry R, ¥
PR VR 48 A 5 B A7 i B — 28 R T A W 48 1 2%
A CanH P AR ECR Be AR, JEd B A B 5E K
SO, AT S0ir, MimElEeEl. s
I Y DID K £ .

RS
B P&‘E&J ﬁmHmﬂ[Hmm‘ EiAEE
i ds . T
DID3CRY TAEE R
Yy
v i ;?g BRI o ETEEE
53R P2PIE{EHK > e |
{e.g., DIDComm}) EE’ PR
3 LR

DIDR SRS

] L] )
.
AT BFoniE teDfDIp{e; DiD)

3 JET P2P X5 R 44 ) DID 4244

WE 37w, T P2P W 4% ) DID 14 £ K
F AR H A BART S AR AT+ T IE A 2 7 15 S 28
B, TEFRSAERRBY B, P B e AR TE A H R B
AR A FARA X, FE3E TR € DID J7 1% (Ul peer
DID) #4i& DID bR £+ S ot B[ DID S0k . 1%
R4 [) B SR 45 # 104% 38 (1 JSON & JSON-LD) ,
G A IE RS o i 5 R, (HE Xk
WETRAR, HEEAAGANERILERA, e



XX

IR — 45 T R REARIM 25 1 2 h AL B 0 1 R SR iA <9

FEAE A M B0 I o S N KB ExNF. H
R, EARIRIENT 58 M B, RGO P2P 1845 P
W (41 DIDComm) SEIH DID SCAY ¥ B #4541 5 5)
BT AW EARESERR, @l ‘5%
(invitation) — J% #% (connection) — 15 /L & 7.
(trust establishment) ” JiFEAZ 7% H 1 DID A H S
B, MWmsesEmdie. T HEsSITsE T E
HBIst, w46 nmAiaA % (Distributed Hash
Table, DHT) Bl 2 HCo A7 4% M 25 S LR B R
g, {45 DID XAYAE — €U N RIS T % .
w EENMCARE S N HZERZE, 2N ST EHE
L nE G kSRR RIE RS (VO NERL,
M SCRFIEAS . S IAIESE DI RE

TEBATHLI b, iR Romi BB 1) &
A A . DID JE & LAY (pairwise) JE 2047
15, BIAE— 0@ 32 44 2 18] A Bl ME— (1) DID AR i,
AT 38 4 ey b R A ) AT DG IRV o AE BAR IR
e, —Jrd@ i AR IR R R GRS I i
DID s fEu i) KRG R, H—rElsd
SRR, FAEE A B IR A K DID A&
FHRAEUEAS B o BT BN R 2 T o 381 oy o0 35 A A
HhE S, S EE LR PO kS AR Ei A
SRR A B AT SE SR E SAEH . A, AT H
PE, o SEILARVRI OGRS (A A L+
P4 E BAMB RS (X PEEE A EM R, LA
BoRFEAME S T H I

TEBARFFAE 7T, 3T P2P W %% 1) DID {4 & A
FARLEIR . #B5F R b LB RY Be TR SE L,
AiE TR Rk (A Bh & 28 B 5 IS E AT L)
Sto AT, HJRRYERECNIE, Fling=a)R—
BHIEATALE] . PR IR ILEE SIS, DAAAE KA
DX 286 v 1) BRI S AT AT A R R T
3.1.3 AT IR /web M -4 DID

FE T35k 4%/ Web WX 2% 1 DID J& — B IK LA |
G X St e it (T L A& DNS & & 5 HTTPS ¥ 30
SCHLE) DID HAR B4, HotZ O AR R AEAN T N IX B
BEELE 2 P2P M4 I HTHE T, A& BT A BUE N
B AL, bR IR AR AT 5 50 E o A% B S 21 Bl 24 1
Web Zit 2 b o %J7 58I DID 54 73 (8]t 47
g, AR IRIEHIR S A HIAURRE— 2, AT
TEMEB A HERR R RIS, SEI— e FERE ) 25
Huo b S B

WK 4 fiToR, 3T Web 4% 1) DID 14 £ K
e B AR AT i AR T B9 S 4
JEERIEE % 24 (DNS) 5164 2 % 4 Wh il
(HTTPS), {E Abn iR AT 5 i 38 H ) L il g 1
w1 [H] JZ 9 DID 5 iE0TE 5 i pr L, b i LAY )
F& 3T Web [ DID J7¥% (4 did:web) o 1E 1% J5 ¥
T, DIDFRRFFE T BB AIRE, fluniss4
FEHORDID A%, FE I B4R ) 2 A7 46 B ) DID
SCRS BRI . BART S, MEPTES (Resolver) 7EFEIL
FIDID &, 2R H A bk HTTPS i K B 1%,
I ad I 22 A R H A R 5% 4% B FEE K DID 3¢
o 1% 0k — MR H JSON-LD A% 38, & A8
WIE7 ¥ IS s S E R, AT R miAiES
JEEERH, & EENNHAESREE, 73 HE
. B I0E LR 5 A A 2 B ) 2 AiEeE, B
w454 DIDComm SEHL 3 T~ DID 110 % B A8 4t
B VC L RHEIEMZ R S0 IE AR .

BRAS LENA
HER HESHERSHE SHINE. BiEsss. BERS
HB{E. MR Vel R SHIE DNEEiE S
",' L4
DIDFTFEHITE
Dgg,g DIDRBITER (e.g., did:web)
o 3 TR
ANE SN 0I0 —» BITEE —T2ERER |, DID R IR
I [
HTTPSTSR EE: DIosY
ENFBESEEE (Web Server) DIGXE 0N LDIS,)
DIDm id: ‘did:wih\;xample.:om'
L,
g_;;] ‘ DIDICRSHER }7 —2 WAIEE;
RS A

B4 FT 4% /web 45 1) DID 424

ERARIBATHLE L, Zk R IR i R
S yEhl” M e R SR e T INE 14
(B IR,  FE7E L Web R 25 8% 1358 % 5 f) DID
YRGS RS, B HTTPS IR %% w4 AL 1%
RERIG )42 o B8R 75 7E AT DID I, J8 i bR A
TLSUE-F R AL AR S5 48 S 4, AT H) 42258 0F
DID ST I RIS KR . N3G oR 2 4Pk, 35 LIk
AJ 45 & DNSSEC B+ B PEALS], XT 38 4 g i
SAE BT BRI, IEAh, RS T EUR
55 i A AR TN, AN T SE R IR S5 45 1K DID SCRS R A]
SERCIRASAR T, TR HE LA 58 1% 2 P2P M
2%, DT L A% A e ) R TS S SRR

TERARRFAE 7 TH , K= T 3844/ Web W 4% 1] DID
AR B SCHLE R e kR K o T AR A



F10- 5

i

{18 XX

B

A% 70 70 52 LA ELIC Al e i, PRIR RGN
[THE. AT, HEH AR M AR, 5
DNS & 5 Sk 15 R AL AL 55 A% G A5 AR Bk 1t
[FII, 3544 A 5 I 5 4 B AR TH A7 AE o d%
R JRURE o 3% 3 0 FaR B2 31 ) =M DID 3= 2500 %
LT T RG MRS SRS L
3.2 DIDKEEE ARG XENE

TEARZ £ O R IREOR R 2, FET-IX
BFEK AR 1) DID 77 28 et HAMA (1) 40 A LR 5
AR B, CARBON T U SCER RRR RSt
HARREMEARKL 2 —. ML TR 842
& R B did:web (FEFEHROALAR I RS Blall
X U did:peer (= 42 /) AT & ILME 5 FF A MR
RO, FET XHUEE ) DID fg % 52 (L5 5 AR 81 42 )R
— B S B AR, TORE B LE B AR TR
BB EASEENHEMS T H . B, A&
SCH R TR T XY A BoR B 2R, BRI
T HLZR R I 35 o0t R R AR AR S O REZ 5
3201 BRFHANLBELLEHIRAER

FET X Bk K AR 1) DID & R i g 25 T4k
AR B, AR AR E S SRt 1 s )
ZafRbE. mE SR, EZERT, SRR
PP ME—1EE E DIDARIN, FF5 HXT R AFA
XTI E . R BRI 22 Al E i R nT IR DU
PR HAE, HEeE AL REERE > DID, H#
5 DID SO e T oA sUK A ik, #EERB
I IS DID fi# #7 2% 38 B A [#) DID Document, $i& 3
NALCEADEER. WE, XO7ET Ik A
if DIDComm PrX 5E BOEZIE T, 12 FHr Bkix =g
## f51] 411 connection-request 5 connection-response
FKHE, H BB & KT DIDARR.
EFRINE L JCE A S RS, G
Sk 557 BRI W B e s e, R
B EARRRF . KIETT H5#EUTT DID. T B

I 1) S e e 7 B T 25— R AT PR 9
e, et E P RO AT R,
TS B B LR . RN, RFIEFHE K
e RN I P SN RSS L valls
55 BVER R . 2L TE 7 O O AL B A AIERL
1y, BT AE 2 B REAR IR P SE AT A . 22 A i) b
OB . FEUEEEA B, WTIRAESEUE (VO b
M UEBEE T AL 8 fEJ7 75 B BT 1R AL
B, FE5 AR FI R BB R 20 SR A 2 BT
RNEEAT R (B A 98I A5, DID AR B A PRAUEXS
Tz S s R R, A BT s
SR A EARATE, BIRT VCIARS
BERNA L FTAMEAEAELE . 8 RS LL ARG B
UTNESE E Al

==
BiFESER
Hxt
i [
DI¥FIR oiokFE
= <—> | = 5 IRESER
| o | | » B | mruceiniy
VCHELE {HFDIDCamm) [ vemm [ 3 Ezggum
(B2mE) (BHmE) :
Ii}’mh‘?ﬂ:’ IEFﬂ!ﬁE EEEEME
s  ETFaaibil
EiREE | : BT
RS | O°5R U |ooxzss (@man, EEw U ot
Bl5 T X HBEIK A () DID 5 8 ek 742 e n &

£ 24 i 2R RE AR 1E T BUAS W e 8t 1) T
T, DID HENIRZE S S EER AL A . F
an, FEEE TR BRSO (MCPY AR A
MEZE 1 [34], e fAnr it DID xf LR AR 47 4T
500 AT 5 A BAERE, AT A S R A5 U R BE
DID Fr A8 AT BAIE 2 81 5 i 55 i w5 2., iR
NS EARRIRM T ER O SR 2
BEMAR S H L (A2A) H, AS[RIR BEAR 2 18] F) B
VB AR50 K5 45 R B FIRE O 5 6 VAIE 5 7 B

%3 DID EZE LI BRLE T b

Btk [ 5 P PEREASLL &6 R
giig%@ T @;EE;‘;@;E\ ESZZIKET%—ﬁtﬁ* @a@ﬁﬂyw%&;yﬁgﬁwﬁﬂmz %zazmﬂgﬁﬁﬁa/\
gzém E— rs:%ﬁ% G o o amxramglz?;;ss; ﬁt@ﬁuﬁ;a llﬁﬂﬁéi%\ig}?ﬁ%'ﬁﬁw
rwet DNSHTTPSwebpit | I F O AR 10~ 100 ms: ST 107 ﬁﬂ%ﬁ?g;gg%‘%‘

N3 AR

- 10° G R R




XX

IR — 45 T R REARIM 25 1 2 h AL B 0 1 R SR iA <11~

SERMERLS, DID i/ AS— T & S ihril,
SEHLES RS A B RAE[35]. HL, DID AL
B R —T RRSE”, ©Y RS “Hueih—w
REMR” JEfE . “FEeh—HEE N S22 0K EY
o HULFEIES, B AR AR LR KRB R (i
LLM) #EATHER S T3, Jf i 1 1 2 APT i I 4h
T B SE AR SS, ML DID A T hR IR AR A R 45 42
e e T EARS T A, 8% R AR TE TR FH RS 2 4 3
MR %5 AR RE IR, REAEIOTE AR S RIE I H i
SEREME, B AR O SRR e TR R R A
5 MMM R —E— TR 1um3]
Uiy A A5 A EE[19]

EREERE, DIDHA R 24 O EIsL
G EIWEIAIE . B0, ERCEE (BT S0 iR s
{EAEIRSS 2 11) (eIDAS 2.0) HEZE R HERE “ BRI
v G4 (EUDI Wallet) 7, A LLEF LMk
PR (DID) HRIGIEFEIE (VO AL & 4
EIR[36]. ZIAR RV AR B A
H IESRF 552 A5 AT LA 28 R B A5 E Can & 15
B BWPE L U KA R RS, S
TEFE BB MRS RATHF . SATAIESE s 2 4255
g, BRI R S N IS UL 5T S
G SERAGERE . SILFEIR, EL R R A R
S BEIR R CIFAR . B, Garzon %42 i 2
HRO b B TR 5 AT ISR S UIE R\ AL Agent 1 & [18],
AN B RE R A T ART R DID. A FE 45 i) 2544
B K AT A B RS R I RE 1R E . TR BEARIE R
0125 = S 7 22 == Y 28 N I AT e
fif BT . DID ST SR A, PRI Ve H S B
HLHE. HREE . TR RTEE G R00, M
TAEAA B — B i B (i 7 (1% 1 T 58 L& UAIE
SRR .
322 ALy AR gL B SR 2

TET ) Be R RGO E SR, 4%
X ROAHRE TR R Ee AT s, maEy Ee
KRR DS T EAR M B RS 2 K E 0k, X
BRSINE R AR R BLE] o X T EAR
TER ek R G AR R MR ZR L 55 EAL 1455 7 TH
Lo BRI, AR T, PR AR
TRBEARA KT IR, “ZTH” R seihk
TFAT S5 B AH A R % A8 AR R R A, “ B ATAE 8”7
IR 22 BEZSHEHE TRORUR A 46 FH P 31K i 8 R A4 1)

AIIRUERESE, “HUES” BRI BRI A AT BN
BB, T “TRAE” MR AR By TR DRk
BRFIR AR . EX—E R T, AMEARES
P E I I & 7R, 3 e iC B el A ) 7 UK
AT R, TR REARNIE —EEHEN A& E
WATHES 52 5 H MR

W3C A BHIEAEIE (VO BT kiRt 7 “ Kk
ITHE—FAERIEE” =AY Tk K
ITEBDERN, HFAE AR 22 A, JHELH
I 258 45 B IE 2 R AT FLS I 5 R R B . 7R
fifi b, R VC LIS 2 T X BRI AR () DID 4 £ AH
g, AISCEZP RV R EHARA . AT R M
7] (ABAC) #EAIH, B ReAR s & 8 1
FERIIVC, HIHE 5] A & 1 VLA 45 R AT 4%
PR R T M AR vs i H (RBAC) #RAY
i, BRI R TEVCH EHEEAEHENMAE R,
2% 77 95 SL R A R SRR 5 AEZE T RE ST IV 1)
$% il (Capability-based Access Control) #& % 1,
VC A S E AT SR RE )2, Fra & R E
Feviin] HbRBEUR . X Rl G 4R e % S R 1) 3
SEHSAEY, — BRI ey,
) BB B 2 SRR, o 7 s O A A PR 3L IR 55
&, MR Z T RGNS 5 J iR PE20]. £E
SERRAE HA, R REAA AT AR /N R S AN R A
N VC BAUE B HH 285 8 JE s R, 1 6 75 % B
ZREMER, #zaet SRR . fli, &
PR FR e (MCP) L RIS RES,
TH R 2% mr BER A FH 7 Re AR R R E VC (i
“HERBAESZPATHIR” 8L “kRETFEHL” D,
If-4h 6 H DID 5k J5 77 v R A i) s 762 8 fe
A E B (A2A) WMES S, % KT
FET X ERRI VC B I (WRe ihnss. (F45%
9 BTSSR, s A Re ) 515
{E) H G R PME21][22]. FREFERE, R EE
B IAZFEY R, ZABRE AR i 1 5 IR 55 2 A RE
N FEGHIE [ 2 SR AR B (1 e B
AT, MR R A TR Bk S0y BURIIZ %K
TEDRATLH 2 0 OR 2 PR FE8E 22 Ve S d /AR 5 )
T ML) SRR HR R ORI

Hitk, B EERGENS DA DID NiZ-O bR, HEE
SCGRUR G ) HERE,  FEXT U 0] FE A4 B AT A Ak 4
il TSI 7] 22 3 44 Btp [ AR 353 1) v bt B2 A PR ¥



12 5

i

B

{18 XX

o ESEBRM A, AHREORERAT CAE A0 22 5 1y
5HELEy SRR R 5%IUE. F1W, Micro-
soft #fE i 19 2 0ok B 13 i Y 77 58 Microsoft Entra
Verified ID, 3% T W3C DID 5 A 46 iF £ 1iE (VO
FRUEREE, TERL T LA DID B AR ) B 4 ik A4 5
[37]. fEREN SRR Y, HFP (B R £V
i il R 25 B AT FE 2L 55 Ap BRI, AT i E T
IR AL 1) IR S5 FR AL 7 5258 VCs - Bk J7 Wl d i A Al
F P 11 DID SCR3REUA (G B, X RIE 2R 44 Je H
REFATRY, IWIMAET T 5 KAT I @SR R
IO B A E ANIE S RAUERE . 55—T71H, b
BRI RIEK, B E R B R S U T
AT B[R] = 5 1n) R, DR T ) R e A4 1)
Uy ) 48 il it 9 75 MAE Gt 28 T K [R) A 1) SRR R 3 1Y) T
FRAUGERY J J T RV 55 2 B SN AS B2, DA
SEIMAKWE S R H FMERA RO
3.2.3 B ZRARY HIaAAAH

FET X B K AR 1) DID & 226 B 3 32 i AU H
O R 28 ge R (BTN ), G
B ERES HERFEN GO RZ 0 S, EiZET,
HReME I R A 5 DID 482 I AFAEAXT, SEEX H
S S hn iR LA CEUE R B E AR EE S,
FHOR B B A AR i A6 T —Hdl e, AR
A bR T A b 2 B R P R () R G X
Ko R Re AR RE IS AR BRI g 5 R B 2k, A
F VOB AR U VG R SRR, SCIL “ BN
hER” s =

FERSFARIP LGN T T, 5T X PRk K A (1) DID
A& Z AT 255 22 s A S 1R SEIILZE e AR B /M
Fa e IEPEMELER VR # A R VC i 2
B9k 75 SR IS o J@ v T B FAHAE (Zero-
Knowledge Proof, ZKP) SZRF{EANE: 5z IR 4G & N
A BVRTHR U B R — AT s B A SRR R RS

B AR e R LR E S bR iR [23][24]. b
B %O ELE T R R 5 " B 58 &
AEAAAS, 4 BEAA e 0% 709 2 S0 IE 75 3R (1 R A5
B BRI/ N EE RN . i, 7525 ek
WA A, S50 UE A LA R R BUEA L
WA -G RARAE, 11 0 75 B% 5 B AL (S B E At
BUSEAE . LLANE RS ERT RSSO, EA
B RERTE N TE B LA Wi ER S 5 P R LSRR, X
5 [ 00 B eI B LA AV b R i B
ZANUE", TG R E A — AR iR PR
BUEMYLAE R . IR, BERtTy
AR AT E AN B R B0 KRR B A B AR DL R
ACUE B L H R “SRIEA M B B 5“0 2 4F
JE R EARE”, AT SR Z MR L 5 535,
M BRI, 7R R PRI E 5 U5 iR 7 SR
[, A AR T BUR(E Bl iR 5 5 3 5 O BR
B, AT E ARAIE AT 56 E 1 ) R I S P AL (R 3 . 75
B2, FIRRFARY RE 1 AESI ADID 5 H
B3R, 4 L DIDFRIR. ARG . 58 Sy i (Al
TN A5 e S IO AR 5 AT B BORAT AR ER S B HE
Wr 45 BORIR, T e RGBT B 3 Bk F & T 1)
BRRASE SR AL A I ARRE . 7F B IERE B, nni R A
1 By 3 5 BT I8 E B AR RO 25 IEAT AN T A A
g, A& 58 ) e A% IR E P

BeAk, X UK A% 5 d 3% DID SCRY . ARAE
WA B RS AR E B, Bk S i s
5L UE S W T A7 TN A UG RS
IPFS) H, s i 50 75 £ e AL 5 4k L 4
FEAL ORI, IXFE “BE LANE. BETAEMET MZEMA
SRR T BB S BB B P T R B BR R 2 R X
[:[25]-

i b, RANBE 24
—SANYERE, XS

Vi 1] 2 1] 5 Hi i B A
7 DID 1k & A Eb A% 45 TP b iR

=4 REGFRRFZ S DID IR BE & RE(FBIRE I XTEE
fiE I 4ESE TR IR bR IR R DID WAt & fe ik R St e
W94 5 P AL B R RO SRS IR R, BIEARE SCREG N INE 524 AIE, 856 A I R SUK A S IR

D i1 4% 1] 5 B A AL R A 2L
RESo

B TR SRR A R

MRS B bR @ EDENUR S

AR A B AR A o a4 1P B S ACL AR, S i
S5 BAECLES IS R B2 R IR L S A g

500 5B P AR T ALY, A7 R R
S B8R G I S5 Z A AR R AL L

WU, S R Tl S 1 2 4 it

ST Ak A O AR I s SRR 2h 2 TR
B BE RS H AR S

P E S 55EIE: 456 VC 5T RIIE Sl i
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