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P 3 MG BIRERAEARLIRY Fefiiid « EAR R — A BAoR B, BTk P BRS3, it —2
1 B T RERAEAE R NI TR S BB RH 7o B DU B T (AR A R Y
FedtiR o N AT DAERAR , T AT ARFAEAE I rT s 0 o i1 st /b  MEDL L0 T S
A, Ny TP m HAE, AR A 73T ORI E RN 7o B pird AR
FHREARLIRIATIERY 78, LA S IR ARFAEA LG SRS LA 2 1 SR AN
I AR ARFAEAL IR Y Fe A , WS IR AR 1018 SR B A2 AR o 1 X
753, AT PO AR EREA B r B b SR BE AN b S B BB AR AR SR A S s
(R PR, NI B iRy AR « A A FR A S8R, AT DA 1S WIGPT (Generative
Pre-trained Transformer) BIMEESeE RS F BRI TIERY 4TS5

[0050] 7t | aR AR R B GEARTE: i vy, BTk DB S 4, 43 B Bk AR A B Rl
WAERAE ALY S f R A T8 s UG B AR A S SRS R 1) s AR ZRAE
AEIRY SR E A R AL A o BT DUFRAR, g T R B R AR R A B s AR 4K
FREALIEY e AV SCRAIE , A 35— R R B0 20 5 R 40 B 25 004 7 X
gty , DU B SO B R 2 N SGESUE B B o 22 A = 5o, S
ERFEALAE S FHE ) S A CFAEAE Y e v S RFE 7] et o (2 A F A
(1S5, fi FTIBERTALALNS AT i A AE I AR AL Y Fe ik 43 Al T8
S o AL R DUV RIS, BERTELAU L T8 A Trans former JAA4 B T, BRIE I
2 FE TR ARSI TR RFAFE AT Fe sk i & A e = RN 1 T
SCAF L AT S A SO R R SO GRS SR, WIS £ 53 ST S5 o HE R
HX R,

[0051] 7 bR R R B GEARE: A iy, BTk D BES5 X BT i REFAEA I HiaE S gty
B AE T R AR AL A BIE Y 7o R R 15 SR B AE 170 B A T 32 B b A DA 54K
FHREALIEE MR HAME R ZooR I e o NPT DAERAR , 25 Fe B TR REAEA LR Fefifid
BRSPS G A 18 SRS, (H 0 2 AT REAE ey AT AR A5 B2 . A,
N T AERFIE R B B G oo R 5 2 IR B M R, s s AR AR 1 4 T R
AR T — Rz GG ik, FasE s 28 R AR AL S SO R E 1h)
R AR FAEAE Y Fe i T8 SRS 1 52 )OSR REAE , DR e X
PE A TRFIERME U3 LRl , TR 5870 F AR AR AL A M L Feitik 2 TRl
AR B B RN D R Z RN IUAs , DA AR A 1 4 T SRR
[0052] 4 M AR A AS FH 47 S T KRR R S B e AR 5 L D BRSBIMmAE  « anfl4
Ao, Brik D RRSS , (i 2P R - S51, SE NPT R A LG S B FFE 1) S AT R A
AEIRY TR TE SRS FFAE 1] 2 A R RFAE DATS B SR A A SRR (] e R
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FoRIA 3552, DAFTA R FEREABCR RS M R 200 RDHERD , 51 AT A JhrA
R SRS HIE ) BT PRI AR FoHiE SIS R A E LA
S A2 T iy DA BT A R R S8 FLAN A BRI L

(00531 FLichl Tk 2 S5 1, bS5 (07 TR AR B RE AR SRS T AT
ARARFREAHRY FSHIE SIS A SEPERHESRID4 DA BT A
BORSAE ISP RHIE R R i, FE e A3 S AESRIBOI 80 T 1 2 A S
HHED BRIV £ 2 AR 6 Hi Ak ¥ ST ER B0 4T 2R A BT
tanh B 50 0 224 R HU T HEPER SR 15 BT A6 1 A AR EE IS PR
I AR TR IR SR X R RLRVTT R SR B i
A SRS B DSRS0 , B8 PO 22 28 A 53 P2 2 (R S
S, P 2 RO ERCR , DA FER A SO IS ERHE 0 B AT
SRS AETLANERT A FTR B B 3

100541 5y RRA A S U A B BB BRI 17 50 TS RSS20 A
SIS TS 52 07 S521 , 5 T T R AR SRR FER T
FEACHCRY b 5 SRS AE T AR A AR 2 RE AR RHIE I S PEAFAE 4750
RS A TR AR SR FAERT SRR R F AU St 15 S 4
BBRHIE ) B SIEFPRHIE ANV 13 20 % FE R A ORI SRHIEAN 1 AR FFE AR
Feiih HE SURFIERMEIAL B 5522, 45T R FFEABUR SURFERMEIA B TR R A2
IR H A SCRHAE A1 R A B E PR o IR 05D
TR BT A AR AEI S S AT

100551 =16 AR A Ht i S BB UK B SR TR AR i) 2 RS 521 e R
PEIGT 7 T 2 BES521 , (0T B8 5521 1 4 TR A FE AR SUARRBHIE L A A
SRR FE TR S RHIE I BRI R FE AR RSP AE 0
NIETS o AR R30S SR e (R R T X I T
AR T A SR T SRR AER RV AR AR S A TSP
I 5212, SRR AR F AR I SURTOHHE AR T BT
ARSI RS 47570 RS RHE DA SR A REARURIS A FERMERR I
5213, J 5 TR AR A HACI Y Fo M SRR FAE R LT TR
FEAHURSAE I MERHIE R 1 B RS2 LA 15 2R SREAURY Se A P52 HHERN
BRI 5214, FETI AR AR HIE M Jm A AT 1R AR .
SIS B\ ATRLIE MRS DA BT AR AR SURHIERMEIA B 355215, 45
P AR AR SRR 5 A BRI (R AR F5HIA 7 S 4
BBRHE ) BT AL EER e DA SRR AR FEREABORY SR SRS AERMEIA

=

o

[0056]  LEACHRIRHY— B ARom I, TR MR A R AL v X AL 7 B AT
T RTA AR R AL I PR RHIE R A0 B R S AR AE DA B AR AR LS
R FAEAMER R A, A 8E TS AT A RORAE ARG 75 SO B A AL 1) St AN AR
AL AL RV I R ) 2[RI BRI i, FF TS mifa ) i i &4
AL 2R A LA~ RO L DA B ORI AR e A A e s T S AR
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ARBSHRRS E FFE 1) v 5 P iSRS A T 5 S R AE 1) B 2[RIy ke &, I o
VL e M S, AR fi 3fe a) & 1) & M RFIEAE R FEEU PR B0eR 25 AT BN FE U AR SR AL
PR RFE R A & 5 B P IR AR E I A A RS & FrIEF R A i\ sof tmax b Fiodk
ATV AL PRDATS 2 T RS A B e R M R ) i

[0057]  FEACHIE I — N BAA R BIr R AR AL R e A MR A AR
PEREAE R T SR AR [ 5 N AR RS MEARE AT 21 P iR AR A AT i SURHIE
AMEA R, BAE R TR GRS R e AR AME SR 1n) B AT RERAEA S 8 X
S FIE ) i 2 [R] RS R P AR AT 2 iR AR A A B SORFIEA M ] i

[0058] i iid, TG, BT IR A A G S A R 1) & T AR SR AR Fe i
R TE SRS RFE 7 5 DA S AR B AR AR e R PR E R A i i AN T-Sigmoid
PRES I IR B R A B e B A TV — A AL, DA R AL [) R (B3 AR O 2 1 2 A, AT SE G 1
iy R B R AR, 20 B R 2R AR A A I SO R [ i R AR
FEARZARY TR 5 SCER AL ) AN TR A ARSI R (R MR IR 2R )
R ERHIE , 182 ) A RFE AR E 2 R RAE 25 57, AIS Ha A LR IE 2 4B,
B iR AR FAEAZ AN AT Fe i G 198 X5 B, I A sl R A S
FEE R M R A AR ARSI ) Fe iR R e R AME KR A & Bl e, DARTIR AR
FHREAE IR B R AME R R A B A HTR RS ) Fe iR R e e AME R ) &
PERAE, 13 F2ev e ) 7 A R G T AR AN IR 15 X Gm A Rk 1) S AN AFRAE AR
PP Fe R oE SCER A RFIE ) B A TR MR AL, DA IR e S R, R AT RE 2 M PR BE AR SE
FEARSIR AR ALY Fe R 5 B

[0059]  BE N HLAAHE, Fr b P RRS522 K Alrd A AL a5 SCRFIEAME ) i T iR A
B FeHhAR v SCRFE M ) S AT IR A A S I R AL R e PR R R R T B A TR
e PATS 2 T AR AT AL ) L PRI R R ) i o A , R 2 MR AL AR SR A
B E SRS (] B AT Fe ik of X m b FRIE ] & 5 B PR AL
PRRFIE R PR R A TR G, PAZE G5 FE IR R A B A AT R A
P AR YRR B DA S FRHIE TR R PR 5 B, AR B R A B XA B AME R
FoRIA R, I SE I A A B AF B A e .

[0060]  AHR M, Tk 2P BRSE, G : AN NRFIERMEAE LA TN I AR A 18 X 5
BARFAE [ S AN TR A AR Fe R v SXGm A FRAIE 1) A T AL PR DA B AR AL
Pl X2 G AMER G ZoR ), Ho, Brd FEAME RS B AT :

[0061] V; = tanh(W, . (V; @ V;) + byr)

[0062] 17 = sigmoid(V,)
[0063]  V, = sigmoid(V,)
[0064] V. = sigmoid(V})
&

V

ci

[ooes] v, = softmax [exp (Vailog

)
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)

—
V.

ci

[00ss] vV, < = softmax [exp (Vbilog

[0067] p, . =V,Owv,”’

[0068] 1, =V, O v, ~

[oo9] V = concat[V]; Vias UZD]

[oo70]  Horfr, Vy BRI AR A 5SmSR AL A 5, V7, Ao I ORI A Sl
SRR S G LA &, V, Fon A ARSI R R R LR R A W, By, 20
PFAE S BOEME AR ST, tanh Ko SUNEYIR AL, sigmoid &rsigmoi diR A, @
PRHAEALE N, V, AR A RR P A B E SR RHLE IR i, Vi Ao PR
By SR o5 XA AL A &, VAR A R A R AL M R iR A i
Vi,V RV 53 3 S0 i 2 PSR A v SCERA AR IE [ H 1 BB T NRFALEA I IR A
FMARRFEAR LR Fe iR 15 SO B RHLE IR i 0 565 MR AE S AT A RO AR
FFE IR AR AR ST ML, Lo g (-) R A2OWERAIN LR AL, exp () Fr B
PIRBURAEL, softmax FonA— L8R4, v, © Flvy, 7 0 R s PR AR S R e I

AEAMEFER BRI R AR F iR AL TR, © R MR, vy iy,
45 B BT R A SR E R RN R 2 AR Ze Rk 38 SRR B i
concat [ FRIIHE, VITHTR R IR A SRS X8 H MRS FoR it
(00711 7E | AR BRI B R 7 T P T S BES6 , BE T i PR A A B S
FAMER A RN, AR A A — A FUA T, R 25356, 25
KSR AR A X3 AT A F 1) BB AT 45 B bR B DA 15
BRI AT PRI L 2 220 0 R AR S R A MO S A B M A sl it
AT 2 R RRATAL T, S ST BE T A i R B A SR IR I XA ., R4 2 e
5o P ST AR S SR 4557 2k 1 35 B A O S B Ml 5 F o it
SPELARE A BIRRES | T SBI FEkA A SO A SRR«

[0072] 3 EE, 7 ik % 22 B AR KO LSRR AL BRI PSR A B S i v X
ST 10 543 B AT R R A BRI SCACE SRS AE TP A SR Fe A 1 3
RIS RSRAEFOI I0 T , ZE AT AL R A A RO BRI 22 I Bk P e
R S TLAME T FR P A A3 TLAME 3 th AN IR 5
& ISR A i R B 2575 DT T LA 20 FRSAE S BB At , M T 0 i
ot ST R R bR A BB £ S A«
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[0073] it , ReFrak RARAFAKI I T XA AR & Ao P NFE 40 2R 2R BT RE
PRI ART BIPRE SR G40 -

[0074]  THEEFrIAARERAEAL I 15 S22 B AMERE & AR A B R R E 2 RIS , 11
UL e, FEIITIR R B P AR DR R EA R SO BAMERE R B Ao AR
Al

[0075] Di,j = \/d(v,;,vj) Vi by € |4

[o076]  Horpy, VEORATARERAFALIIETE X A2 BAMAR G PR, v, M, 2oRAnid GE
FEAZIEE S BAMER & RPN SR ORI R, d (v;, v)) FORBTid AL
1 SAZ L AME R G FROR PR S0 O R B TR R B, D; 20 RS AZETE X 52
B AR SR B Ao B (7, ) A E AR

(00771 FRAGAE oA T B T A AL 1 SO B ARl 5 2o i) i AR A KL
Pt SO BAMER S HOURIERE, BID" = VT @ V, W, VEORITd R AL R X 52

FAMERE G AR, TR AR, @ ARk, Do ROERFEAR SRR 2 B
FMEERR G B OIPHERY 5

[0078]  K§ Fr i FRARAEAKI I 75 S8 LA R s A b 5 P R AR AR i X2 B
FMEE R R B s SR Bt TR FEARR VA RAT R E A 15 S8 ELAME R — WL 17
UV =V @D, B, VERITRRRFEASIRIE AL EAMERL & &R, DR

AL 5 2 BAMERE S IR B Ao IE R , @ Aor iRk, pr o ARG
SAE HAME R G — RS AT

[0079]  R§ P i ARARAE AL v S8 ELAME R 5 — W S iy it 5 P I AR AR ARSI 7 3
AL AMERE A R B A RS R AR AR RS 15 SO B MR [ IR ) R e
Bt AT HE B A 3 DA AR 19 AR AR R B0 o XA BRI fR R S 2 i B ) iR
V'=V ® (D QD) 2, prosfURASURE XL B AMER & — gt h) 4, D

T PR L 1R SO BAMER S IR R IE R, @ Aol ek, D R AUEAEALL

il SR BAMERR S B IR , pr o AL R SO TAMARE & 2 Gt A i 5
[0080] R Pt i FRAAE AL A2 ELAME R 22 WA T it 5 s O AR B
SCAE EAMER T ORIBHRRE AR 2R ) A AT 1R S8 ELAME R 5 OIASAE ]
BB T RUNLAR IS A O ARRIEA S 1R SO BLAME R B or A i, Ho Flr o AR A 2
NG EE RO

[0081]  KiFr i LA O ARRAE AR v A2 ELAME R FoR A B N BE T3 8RR 1 B RE
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PRAERRALT B b R4S

[0082]  FHN b, i ot B PIrid AR AL 15 332 B AMERE & For A B AR AV RR B A&
RN FIRRIR SN 2o, SRR T AR AR 15 S8 BAMEAR & 2 [ R H TR
(1 5E AMMNE S BIM IA THRE T 22 2000 A TR R I — R F BRI S 27, TR I R & A
i P ARAMZ I A S A, AT It R AL B X2 LAM AR & Fon i &
FEARAPERRAR] N AR S B RACRE R, BIVRFAE (A 1 D SBT3 & R ey d =5 1
R, SRT Pt RORAEA L S8 B AM ARl 5 2o A) i R0 2 O B RE P AR B
T RIRIBRE SRR HEATE -

[0083]  £x Fffrad , KA 15 S B AR S B RE AR T i PRI, HR R
JE27 I B ARE 5 AL B A SRS G i ) 28 S A SO d b T B S Y
7, e B /N LA RO R PR SCA K D AFAEACKI N , S i AR AL i gt TR
J3e, vt il g RERFEAEA R AE R 70 5 1 RER A 2R 715 SCRF RS2 IR
*MEASZ B R, LAFS o3 AP Z IR 5 BT 5 8, A S ik AR A
Barg A tE SCEREAIE REARE » i XM 2, T UL B8 S SRR SR AE e
RPN /125 T AN I a1 e N B o 9 N

[0084]  pt—2b M, iR SRt — R AL SR B RN A 5t -

[0085] [ 7 AR A R 1 S Jie 49O R AR A5l B RE P A8 e OAE I o Qi 7P, AR AR
H ST ) KB B RY BebE 32 40100, B4 - BRI RIUBIH 110, FHTRIBURFRIA S
B GE ; EAEEEPPAR LR 120, FH R R AS R SOR B S (1 25 AP SOt
1T E RS LU E R s Rt 5o 130, F R I AR A A T 5k
LA B RCREASIR Y 7o s 1 XA 140, F 00 ARk RORAE AR ANy
RIS Y™ S R A TR S LA B AREAE AL v S AR AL F) S AR A
B SRR SR AE ) 55 B AEAZ B RASREI150 , F 0 rad RORAEA S 17 3
R RHIE ) BRI RORAE A e FiR v SCO AL I B A T A LR S DAS
BIREAEAKI G 1R A2 HAMERL S AR A A EEE RAE 160, F T3 TR A,
B TR SC HAME RS o A, A AR R EE R

[0086] i H ARV D3 AT DAREfR , b i AR A S REARTE 28 G F R 25 B 11
R EE 224 F 1225 B 2R 6 AR B B REAR I TA TR G 2] 1 a4,
HAI R i L A A

[o087] DA b&5F HAASBIfiR A EAEE, (R, TR e , AT
TPV SR DU - BT ARBR ], ASBE U XL md L2 R T2 AR I
BA TP o0, LR ST BRI DO 1 IR R E i
PR, ARRR S, a5 ARAIAZ B AR R BRI R S

[oo88]  fE [ St b rh, 6 25> St O PR A 24 A e, S S A PRk kol
BUNERS, ATUAS W e S B AR DGR o A2 A R WA B R AL J LA S B b, B2 PR i
2, g i A GoNUT i, AT A e i s B, DL Firii ki 2 Ze S s LA
e R, B, Firid e o3 Oy —RinZ S EhREd 43, SEBn SN RT LA S38 k)
9375 e FIr o3 B R A B B T ] LS e th T AN @ EE o3 o Hioc ke
AR EB AP A Bt T DAAS @B e, BT DA F— Ny, sl T Lo s 2 24
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2% T o MDA SEBm i) e ZEe B O 7 00 Bl 2 A A R CoR AR S e 7 S H
iOP

[0089] X FAGURBAN RIS, BARALIIAIRT Fidorye Vs BIraany, i Hie
A EAE IR ESEARHERITE O T, SRR A BB AR B (AL, eie
M iR , IR St B VR e i, ifn L2 ARRRAAVERD , A< A BH #7E FEl Eb PrFfA
AEER AT FRBIFRIE , P S AR AR R 0 55 R 5 RIS R N P
A TRIEAEAL I N o A RREAUM] ZER A AR AT AT B S IBR AR i A D BR AR T A AU 22
[0090] AN, AR “Cudl” — il AHEER A SR TR P B, PSR 52 0 R GACR R
MRk 2~ BTt iT A — S el P s AR 5

(00911 dR RIS, D 5 B AR ) A C 2845 H 1A At o b A, DA B 5 dsl
BUHVAU AR B BT S M ARRR ], RV 2 RS S e DS AL B3 T 1 R amini B
AU S BARN GIRHERA, AT PN AR IR B BT S A T e R, A
AR SRS R EF -
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S1

_—

IR IR ARE S A AR

xH P A ARIE SR HAR T 89 SRR SR AR AT
B AT EORE AR KR AR

l G0
BT R 2R A SR AT IE R AR R X 2B A SR
I 7k
l 4

o2t B R R R R S A T KR AR SR8 48K
AT 15 L Gl VAT B R R AF R BB E LA A5 hE ) 40
REM FEARY B R8T i) =

l i

BT R AR A R H A5 U A 4 AT 1) B Aw BT SR AX R AR A

B AT 7 418 15 L 2w A0 44 18] OE AT AME R gk A VA
F R EHALIEE (LB iMERAS AT

AT At RERM A LB EL L BAMERS R TOE, 4
RARELE R

1

17



CN 119378564 B OB B M 2/6 T
AATIEL A IEE
BEREEVFRS l
KA LR
[
l EHHT 7
15 S 4 A
REF R T8 L
L 4
P RAEM RS AEE Lo
e J, A A4
REMAHIE T RAhL
& X A A5 HE 9] =
|
AMZE XK LR A l
REFF REIE1E L L
A iMERRAS A T EE

B REARIE AR J'

Ve

& 2
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ST AT AARE LRI R A9 SR ARE L REAE R TE
LN AL VA B A AT RSB IE L AR w2 9 £ 4

l e

S22

TR A ARE IR IE L NGB ALEFHOE LS PN
EHABEEAHABLOEMALT ) ASWAEACE FES
UREIANERE ARG EGES

l _— 523

BREFMAEARAREFALRANES P RDERBENT ROAK
FRIE AR RARAE A PR KA AR

& 3

IR R EAF ARIE LR AT (e 2 Ao TR KR AR A 438
I 7038 15 L 4 A4 AR ) & Z ) 69 2P AT A VAR BT R R B AR
PEATAE ) AT IER T E

¥ g $52

AR KR A B4 IR SR iR T m & A 464, 5] 55

if KRN R HATE X 2t i ) B Aw Pk R R 7 da

K 15 L G A A A 6 8 SEATHAE EAMA 3853 X IRk S AR B ATk
REH A LB B AR LAMERESRTEOE

& 4
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P S521

B TR KA ARARE L RS I E , AT R R AR SIEY 7 Hk

15 LR AT AE ) A A T AT R RE A AR 2 M ALk T2

EE AR AR, W PATIR X E AR A SR 15 U FL 4 AR 18 = A B R X R AR AR B3R

I 48 18 15 L4 A0 4T A5 @) = SHATAF AR AME TR B AT B R R AR A SLEE 3L
Y IEAMZ S E A XA AR M85 U AF I 4MES £

S522

Fp ik REAE R RIEIE U IEAME R =, PR KA RGBT A dnik &

SUAFAE AN & Ao BT i AR AF A RCIE AT 4 1] 25 M A5 E R T ) = #EATARRR
VAR B BT R A AR BT e A A5 e Rl =

K 5
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¥ il S5211

¥ ik KA R IR 8 L ma ATt e =, TR R LSBT £

R iEE LR AD A AR A BT AR A AR SRR ) R 4 AE R T

@i A FSigmoiddHdy @ 2 FEAE LT R MR KEH

AEARE LU mAL e e 2, BERUL R A ASERT i E3 L %
AL AFAE @) AR BE AL A R A R AR AF e 2 e R T 9=

PSP B AR M RSB SR AL A 8 AR T AT AL
PR RAF AZARAT A 18] SoPE AF AER T ) 89 45 AT LE AT B &
B AN ES R IEAMER TR &

, =7 BEAR

BT AR R KSR 7 A 55 L A A B ARt

B A0 AR BB AR B AR A8 1] S b AR 7o) 3 A0 4 2 AHAE 1A
R BIR R R RS R R B AME R B

v /f'—55214

B AR A SR 45 R AFAEAME T ) B AP i KR 3R

5 SUSR A 4% AR ) B N e B AMERL R VAT B BT R A R AR IR
% LAFAEAME ) &

! 85215

F Bk KR A R SR T AR 45 S AME R T AP A &

¥ AR 5515 U A 4 AEe) 5 N\ P 3 dm ke JE AMEFR IR VA
2R RKEE AT L E U F I iMER =

& 6
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—120
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= 140
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