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DP8&N D% N,p°P°D¥Du PoD¥:DYaD ¢ NENZN,DUNEDYDYD U D-NEDUDY:D Pu b,
P3D Py b¥DY:D¥s D-D°D DubiNeN,D2N fDuN,NeNe

Description

P8N,b¥ N,D°P°D¥:Du

pep3.bvsb  NENZN,DUNEDYDYDU
b-N€EPUPY:D Py B, 3D by B¥4bYeD¥4
P-D°D'DubiNeN,D2NfDuN,NeNe

D3b¥:bvsD ¢ NENZN DuNEDY2DYDU D-NEPUDY-D D NeD2D»NeDuN,NeNe NeD¥:D+D¥4D! NeN,DUNEN f
D NeDoNfNeN+N,D2DUD¥2DY:D¥:D3D %, D DYN,Dub»D»Pub°N Doy DeDY4N, DYANEDN.
D¥D+DuND¢ DuNtD D2D°PuN, BY:D°ND DY:D°PYs B D:NfNED°N,NE B-NeD N Dub»NEDY:NfNZ
NeD2Dpub Duby:b Ne. D¢DUN DY:DYD»DYD3D Ne D %D+ NfN1D°DuUN, DY4D°N"D DYaN«

D D-D2D»Dub°D°N,NE NeNfN,NE B D1N+D,NeD»D¥D2NN N,D3:N,D¥D3NED°N,D P D,

D2D D' Dub¥%:D-D°D¢ D Nebubtl. DEPYADY:D: D»DUb°NeN« D¢ NED DY:D DY:D°NZN, D' D°PY:DY2NDU
NiDUNEDUD- DP°DY:DUNEN:, B-D°N . Dubvs B¢ NEPUPYDLNED°D-NfNZN, NeD2Dub Dub¥2D Ne

D D»Ne N, D3%NEDYD NEDYD2D°DY2D Ne NEDUN"DUDY:D D1,

D+-D¥D2PuPN"D By D°D»DD¥%NED,N,DY:N< B¥:D ¢ NEPUD Dub»NNZN, D»D N1tD° D»NZD Dub?,
D2N<NeD2D»NeNZN, B¥:D+NSPub°N,N« B¥:D° N,b¥:N,D¥D3NED°N,D NeN , BY:D¥:DY2D N.DYNEN-N,
D¢ PuUNEPUD D2D DIDUPY:D, Py B2 NEPUD°D»NEDY:DY4DYs D2NEDUDYDUDYD . 7D

D°D°D-D DY:D¥s D, Neb¢ DYD»NED-NfDUN,NeNe B"D»Ne D°D2N,D¥:DY4D°N,D D-D°NtD D,
D-D°D'D°Nit, B°D¥N,DYNENBN NEDDYNEN DU DYNFDTD D°D»D,NeNE NfN1D°NeN,D,Ne
NiDub»b¥4D2Pub°op°©.

Peb°N'D, bY:D¥iNN,NEDYD, N, Dub»NEDY2D°Ne B¢ NEPYDYNN D»Duby2DY2D¥:NeN,NE
D2DYPub NENDUN, NEPUNBubY:D, Ne B D»Ne D°D2N,DY:DY-D¥DY4DY2N N
N,NED°DY:N+D ¢ DVNEN,DYNN D°D2N DYDYDYD+D D»Dubt. b B¥D-DY2D NibY2D°Ne
N,D¥NEDD¥D2D»Ne D Neb¢ DYD»NED-NFDuN, NEDUNDuDY:D Ne B D»Ne B B-NfN1Dub:D Ne
D¢ D¥:D2DuD Dub¥2D Ne D¢ DYN,NEDPUD+D N,Dub»Dubl. BD'NED°NIPub+bY:NDu
NfNiNeDubID Duby:D Ne B Neb¢ DYD»NED-NFNZN, D¢ NED D»D¥DIDUDYD Ne D D»Ne
P¥:D+DYD°NEN FDTPUDY:D Ne D-D°D+D¥D»Dub2D°D¥2D P! B¢ DY N, DN, DY4D3NED°N, D NebYs.
DYDP¥:D NED°D-D Dub»Dub¥2D Ne D+DUD-D¥D ¢ D°NeD¥:D¥%NN,D, DY.D¥DY2N,D NENFNZN,
DoD°DY,PUNENC Ne N,NfDY:DONTD Dbt NED°NeD ¢ D¥D-DY2D°D2D°PY2D Ne D D»Ne

PY.p¥DY:D N,P¥NED DY:D3p° P2N B¥D D°. DYNEDYDYINN D»DuDY:DYaNBU B -D°D2D¥4D N<
NfNeN,D°D¥:D°D2D»D D2D°NZN, 7k casino B D»Ne D°P¥:D¥:N,NE€DYD»Ne DD °NiDuNeN,D2D°

D D-D'Bub»b B! b¥:P° D°D¥:DY-D2DUDDUNED N .
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P'D°D-b Ne P°D¥DY4D ¢ NENZN,DUNEDYDY4DDY4
P-N€bub¥:b Ne B, BDub3p¥% N, NfDYDNTD D,

D'D°PD-D¥:Dt N,PuN D¥D¥:D»D¥:D3D D, NeD2D»NeDuN,NeNe Neb¢ DY:ND¥:D+DY:D¥4NeN,NE
NeD, NeN,DubviN<« N,NE€D°DY:NN,D¥NEPYD NE€DY.D2D°N,NE 2D D-NfD°D»NEDY:NBu

b p¥:N,D¥NEDYDNTD NZ D2 NiD Neb»b¥:D2Nbp DY4D°N,NED NtN<«. DSD°DID BY:Du
N,D¥:N,D¥:D3NED°N,D Ne B Dub»D N,NeNe DYD° D¢ D DNeDub»D, Ne D-D°D D°PY2DY2NDYD
D-DY%:D°NiDup¥D NeDViD, D¥ND2DUN%DubY2D¥:D%NN,D, B, D¥%N,N,Dub¥2DoP°.

DYNED, D»D¥DTPubY:D,Ne D°DY:D°P»D B-D NENFNZN, Nt N,NED¥:D2NPp DY2DY4D Dub»D
D D»Ne P¥D+DYD°NEN FDTDUDY:D Ne D¢ D°N,N,DUNEDY:DY:D2 B, N,D D¢ D NiD%N« N
D°N€D°DON, DUNED NeN,D D° NeN f N%eD¥2D¥4sNeN, Dub?.

Db NN, Dup¥:D°N.D B-D°N1D,Ne N,D¥N,D¥:D3NED°N,D Dt D¢ DD -D2D¥D»NeDuN,

D NeED N1D Neb»D,N,NE D3NED°N, D, N1tDuN+D°p B! D¥:D+NSPuD°N, D°
NfNeN,D°D¥D¥:D2D»Dub¥:D¥:D %D N, D¢ Nf. Paeb¥D Dub»NE NED°NeD ¢ D¥D-DY:D°DuN,,

D bvbubuN, D»D, N,D¥%N,D¥D3NEDN,D,Ne DDYNDONf, NeD¥D+D°PoNf D D»D,

D NEDHNIPUDU DD D2D¥N,DY:DYDU. D D°NeD ¢ D¥D-DY2D°D2DDY2D DU D¥:D+NSPUD°N,D¥4D?2
D2N«NeD2D»NeDuN, NED°NeD¢ DY4D»D¥:DIDUDYD B B-DB P hY2DYaN<N B DuN,D°D»Pubt BY4D°
D D-b¥%b+NED°DIDUDY:D D, b, PYD°NeD°D NeNfBuN, DeNED DD NTN«
PD¥,DYeN,NfNEDDYD . DiDuDpYDubY2N,BINTD,Ne NED°D-D Dub»N«DuN, NeD%:D DY,D¥4D°
DY:D° BYD+D»D°NeN.D , D" D°D2D°Ne DD°DID D¥DYiNf D¢ D DNDub»NZ N,Dub? Nep2NeD-D .

Peb¥%bY:D,NPYNED, DY:D3 DD2D DIDUDY2D Ne D¥:N,NeD»Dub D, D2D°DuN,

D¢ PUNEPUDYDUN%DUDYD D NeD»DubY:Dub¥:N,D¥:D2 DYDuDTD Nf NeDY2D DY4DD°DY:D .
D2D D'Dub¥s. B D°NeD¢ D¥D-DY:D°D2D°DY2D Py B DubN«N,D2D B N,N€D°D°N,NfDuN,

D¢ P¥:D2DuD DubY:b by D»NZD Bubt b2 NED°D-D2D N,D.D,. B°D°D-D BY:D¥: 7D°
NePuD°D»D, B-NfDuN, B-D°D'D°NiNf D¢ D¥NN,NEDTDUDYD Ne N,NEN'N DYDUNEDY2D YD
DD¥:bY:N,D D3NfFNED°NTD, D, D°D°NEN,D, D¥:N< D¢ D% D¢, D»DYiNDD Y4
N,D¥%N,D¥D3NED°N, D, NebYs. DZNTDUDY2DD° B¢ D¥D-N< NfNeN,D°DY:D°D2D»D H2D°PuN,
NED°NeD¢ D¥:D»D¥DIDUDY.D D D¥2N«DY:DY:D2DY:NN DY4D°NEDDUNED D2 N,Dub»D° D2
D¥D+D»D°NeND .

P3P°P° Neb NeN,DubvsN<« NED°NeD¢ D¥:D-D¥2D°NZN,
Pop°N€N, D PY:D°D . B, D¥P+NSPub°N, N«

DYNED¥NTDUNeNe NED°NeD¢ D¥:D-DY:D°D2D°DY2D Ne DYD°N1D DD °DuN,NeNe Ne N,D DoN+D°N1D,
D D-b¥%b+NED°DTDUDY2D Ne N3DUNEDUD- DD °DYDUNENF D D»D, NeNtD,N,ND2D°D12D Ne
N,D°D1D»D° B2 B¢ NEDYDNED DYDYINF. DiD NeN,Dub¥iD° D¢ NEPUDYD+NEDD-NfDuN,

D-N€D N, Dub»NEDY:N®U B D¥%:N,DYNEDYD°NTD NZ D2 N,D°D+D»D N1tNf NiD, Nebub», D3 D
D°D°DID D¥:Du D¢ D°NED°DYDUN,NE DN ,NED°DID°DUN, Neb D»Du BD¥N,N,Dub¥2DoD°

D¢ D, PoNebub»Ne. DeeDuN,D¥:D N¢« D2ND Dub»NeNZN, B¥%N,D»D NiD N.Dub»NEDY:NBU
NeD2D¥%:D1NeN,D2D°: D3NED°DY2D NtN¢, N,D°DoN,NfNEN¢, D°D¥D¥2N,D D3NfNED°NTD D,
DD¥D»DYNED NeN,D NiDuN«D°D Bu B¢ D°N,N,DUNEDY:N«.
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Dib2N'NEN, D3N 1DY:NDu DYPuDNEDYDYDYND U NeDuN,D, B, NeN+D»Dup NfNZN,
N,D¥%N,D¥D3NED°N,D,NZ D¢ DYaND»D¥:DDY2DY4, D D-D2D»Dub°D°Ne
D¥ND¥D+DUPY2DY:D¥NN,D, NED°D-DY:D¥:D3D¥% NeN,Dub¢ Dub¥2D, B DuN,D°D»D D-D°N1tD ..
DYPUNED2NBU NFNEDYD2DYD, NED°N+D ¢ D¥:D-D¥2D°NZN, B¢ NED DY N.D D2DY:NDu

D DuN,P°D»D : NEDuNEN,N¢, NfD3D»N¢, D¥ND1:D¥:D2DY:NDp N, D D3N f NENK.
DYNEP¥D DD DYNfN, NP NfFNEDYD2DYD, NeD¥%N1DUN,D°NZN, BD+D°D-D¥D2NPDpu
D¥:NeD¥D+DubY2DY2D¥NeN,D, D2 NeD»D¥:DD¥:NDp NeN,NEN fDoN,N fNEN<. 7D D°D°D-D DY:D¥4
NeNED°D2DY2D D2D°PuN, D¢ D¥D»N fNDUDY:DY:NBU N D°NED°DON,DUNED NeN,D DD, Ne
NeN,D°D»D¥:Dv:DY:NDYLD, D¢ NED PYDUNEDDYD, D D NfN1Dub+bY:p¥4D1

NePub ¢ b¥D-D,N,p¥%NED Ne B'D°DYDYNN .

Deb¥%D Dub»NE NfNeN,D°D¥:D°D2D»D D2D°PuN, DeD°PID BY:DYaN f

D2D¥,D -DViD¥DIDY:DYDYINF D2D°NED, D°DY:N,Nf D2DUNED VNN, DY2D¥NeN, DY2N<D1
DD¥NeN,N,D,N1tD Dub¥:N, NeD3:D%N,D2DuN,NeN.D2D Ne. BDzD+NSPUb°N, D¢ D¥D»N fND°DuN,
N,Dub3 N.D D¢ D° Ne DY%D°D D2N<NeN"D DYs D¢ D¥:D°D°D-D°N,Dub»Dpub¥s
DY:D°D Db DY:D¥NeN,D,. D"D»Ne NfD2Dub»D, N+Dub:b Ne DoD¥NENEDUDON, DY-DY4NN,D,
NeD NN ,DubYiN« B-D°D DubiNeN,D2NfNZN, 7k casino Ne B¥:D¥:D¥4D3D¥D°NED°N,DY:ANBYAD,

D N,DuNED°NTD Nebvib, B, DD¥D¥:N,NEDYD»NDY:D . DiD NeNDubviN«
D°P¥:D°P»D,D-D NENFNZN, DYDNEN FDIDUDY:D D NeD%BDubTDY2N<N B DuN,D°D»Dub! B,
D3puD¥DY:DUN,NED N+DuNeD°D B Neb2N+D-b, DYDuDID'Nf BD¥D+NSDUD°N,D°PYiD ..

P¢buN PY:b¥D»D¥4D3D, D, \NED°D+D¥4N, N«
b b-b¥:D+N€D°D -B\NDUD»NEDY:NKN NeD2Dub Bub¥2b D!

Dib¥P2NEDPDYDUDYDY2NDU D°D»D3IDYNED,N,DY4N« B-D°D DubN«ND2NfNZN,
NED°D-DY:D¥:D¥:D+NED°D -DY:NDU B¢ NED, Dub¥:N< B D»Ne D°DY2D°D»D D-D°

D b-b¥%b+NeD°D-D N Pub»NEDY:DY:D! B D°DY:DY:N<«N . PaeDuN,D¥D N«

NED°D-D»D NiD°NZN,NeNe D¢ D¥2 D¢ NED°D2D D»D°DYs D2ND ¢ DY4D»DY2DubY2D Ne D
D-D°D¢ NED¥ND°PY, B° D¢ NED¥NTDUNNeDYNEDYNDY D2DYD -DY4D YD IDY-D¥NeN,NeDVs,
DzN,D+b¥N€ DoD¥DY2D°NEDUN,DY:DY4D3DY D¢ DYD N BYD D° D¥:D+NfNeD»D¥D2D»DubYs
D¥N, Neb¢ DuNTD,N,D DD, NED°NeN+D¥2:D°N,NED D2D°PubYsD¥%:D! B-D°D D°N1D..

D'D°D-D¥:D2NDp Neb ¢ D¥NeD¥:D+N< D¢ NEDUD¥:D+NED°D-D¥:D2D°D¥2D Ne D¥N D2D°N,ND2D°NZN,
D' D°P¥:bY:Nbdu D°D°N,Dub3pYNED D :

e DZ7N1D NeN,poD° B D-D¥%D+NEDDIDuDY:D D NfNeN,NED°DYNDuN, B DuN,Pub°N, Nk,
NfNeD, D»D D2D°PuN, NeNeD¥2D%NeN,NE, D¥2D°N+N,N€D°D D2D°DuN, NeNED°DI:NN,NE D,
DYeD°NeN<N%Dub¥2DY2D¥N«N,NE

o Deb¥NEN,DYD»DY:D3D NiDuNeD°D by D¢ NEPUDYD+NED°D-DY4D2D°DY2D Ne
pv:b¥D D N,D NtD NeENFNZN, D¥%N+DuNEN,D°DY:D Ne DYD+NSPBUDON, D42,
NfNeN,NED°DY2NNZN, NED°D-NEND2N¢, NfD D°D»NeNZN, B¢ D¥D3NEDUN"DY-DYNN,D,

e D7D+PYD°NENFDIDUDY2D, D DPNEDPUD?2 D2N<NeD2D»NeDuN, D¥NDUNEN,D°DY:D Ne
D¢ NEPUD BYDUN,D¥:D2 N,DuN B¥:D DeD°DY:D, B¢ DPUNEDUD  D°D DY2D¥:D3D 4
D¥.D+NED°D+DY4N, DD,

o DYNEPUD¥D+NED°D-D¥:D2D°DY:D Bu NTD2DuN,D¥:N<N PY4D¥D Dub»Pub?
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D¢ PuNEPUD2DYD D N, N,D¥%N DYD3NED°N,D D, DY:DubTD Nf NED°D-DYNDYLD
PY:D¥:D Dub»Neb¥D, N,D¥4DY4D°

e DYNED¥NN,NED°DY2NN,D2DUDY2DY:NB U D D -DYDubYDubysb Ne
pv:b¥D b N,b NtD NeNfFNZN, D2bub»b Nib BYaNf, NEDYN,D NENFNZN,,
N,NED°PY:NeN,DYNEPYD NENFNZN, D2D B-NfD°D»NEDY:NDU B DY:N,DYNEDYD°NTD NZ

D“D»NfD+D¥%D°D¥:Du B B-NfNiDub¥:D By N,NED°DY:NN, DYNEDYD NEDYD2D°D»D Y4

D NEPUD¥D+NED D -D¥D2D°DY:D Dy D3NED°N,D NibuN-p°b N B %N, D¥:NEDYD°NTD D,
D+D»D°D3P¥D D°NENe NeD ¢ D¥ND¥:D+DY:D¥NeN,D, D°P2N,D¥DY4D°N,D,NTDuN-p°op,

D¢ b¥D»NfNED°N,NE N D°NE€D°DoN,DUNED,NeN,D D°D . P°D°D-D D¥%:D¥,: 7D°

D Neb¢ D¥D»NED-NfBuN, D°NEN B, N,Dub°oN,NfNEN DY:PUPINEDYDY-DYANN

DY:D¥D Dub»Dubt B D»Ne NEDUD°D»D D-D°NTD,D, D°D¥DY4D ¢ D»Dub°NeDYNN

D¢ NEPYD+D»DUbYs B D Dub¥%:N,D,N,D . D°P°NtD D, B, NED°D-D Dub»Dub¥2D Ne

NeN f N%oD¥2D¥NeN,Dub?.

Peb°N™D b¥:b¥:Db¥:bu B B-NfNiDub¥:b by b2
D°D»P3D¥NED N, DY4D°N DD¥:DY4D ¢ NENZN, DUNEDY:DYAD3D Y4
D-N€DubY:D Ne

Deb°ND bY:bY:D¥bu BD¥D+NfNiDuDY:D DU DYDENEDD-NfDuN, D+D°D-D N.

D¢ PuNEPUD D¥:D2NN N,DuN B¥2D¥:D»B¥:D3D B b D»Ne D°PY2D°D»D D-D°
D3NED°N, D NiDuNeDp¥:D! NeD2DuD Bub¥2D bl. DYNEDYDINED DY4DYN¢« NfN1D°N,NeNe D12D°
D+b¥D»NEND N DY4D°NeNep, D2D°N NED°D -DYDuNDupY2DY:N«N N,D¥%N,D¥:D3NED°N,D b,
D¢ D¥%NeN,D°D¢ DY:D¥ NED°D-D2D D2D°Ne NfDYiDuby2D P DD ¢ NEPUD Dub»NeN,NE
P¥:D+NEP°D-NtN¢. Poeb¥%D Dub»b, BYD°NeN,NED°D D2D°NZN, D2DY4NfN,NEPUDY-DY-D D
D2bub»D NiD PYaN« NiDUNEPUD- D°PY:D°D»D D- NPuNeND¥:D2NN B B¥:N,DY:NEPYDNTD D,
b, bP%NENEDUPONTD NZ DN, DD»D¥DY2Duby2b P,

Supervised learning D¢ D¥:D NE€DD-NfDYDup2D°DuN, B¢ NEPUD N DuN«N,D2N f NZN%oDub?
PoD»P°NeNeD N,D D°D°NTD B, B¥D+NfN1D°NZN%D N NeD°D-Dubvib¢ D»NeNEDYLD?2

NeD¢ DuUNTD, D°D»D NeN D¥DYs. DED°DID DYDU NeD¥eD DYiD¥:D° D¢ D¥D»NfN1D°DuN,
DY,D°NEDDUNE N,D,D¢D° B D»D, D°DY:bYD¥%N,D°NTD NZ Ne D¥:D+D¥:D-D¥2D°NiDubY2D DubYs
D¢ DYD»DYDTDUDY2D, Ne NeN f N%.D¥2D¥:NeN,.Dubt. Unsupervised learning NED°D+D¥:N,D°DuN, Ne
DY:PUD¥:D+NED°D+DYiN, D°DY:DY:NDYID, B DY:N,DYNEDYD°NTD Dub?,
PY:PUD-D°D2D N+ BYiD¥: D¥D+DYD°NENFDID,D2D°Ne B-D°P°D¥DY2D¥DYsDUNEDY:DYNND, D,
D¥D+NSPUD D, bY2N«Ne NeN D¥:DTD, D NeD¥2D DY4DD .

Transfer learning D¢ D¥:DY4D¥D3D°DUN, B Neb¢ D¥:D»NED-D¥:D2D°N,NE7D° P°D°D-D D¥:D¥4

D -D°NED°DYDubp BDY:D+N fNDuDY.DYNdp Neb NeN DpbviN« B D»Ne B DY:NN N,NfDY:DoNTD, Pt
Ne DY4D D¥:D DYiD°D»NEDY:NDYs DY4D°NeNeD D2D¥DYs D DY4D ¢, DY4D»D¥2D N Dub»NEDY2NN

b bv:N,D¥NEDYDNTD D,. DiD NeN,Dub¥:D° NfD DUNEDTD D2D°DuN, D-D¥:D°DY:D Ne,
DY:D°DD YD ¢ D»Dub¥2DYaNd N DYD° BY4D°NeN"N,D°D+D%:N<N DoD¥:D»D»Dub°NtD NeN . Data
augmentation D¢ DY ¢ DYsD»DY:NebuN, N,NEDUDY:D, NEDY:D2D¥N1DY2N fNZ DYD°D+DY4NE
NiDUNEDUD- D2NED°N%Dupy2D,Ne, B DYD2DUNEND, D, , D°D¥NENEDUDN,D NEDYD2D°D
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D b¥%N PubY:N«D D2DY:D¥N«N.D, B NeN B%D D¥%:N«NN B D-D¥:D+NED°DIDUPY2D DL
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b Pub3NfD»NeNED D -D°NTD Ne B NeDD»NZND°DuN, B¢ DuNEDUD¥:D+N fNDUDY:D B
PYDYD DUb»D ,, D¢ D¥D2NN"D°Ne Neb¢ D¥NeD¥:D+DY2D¥NN,NE
NED°N+D ¢ NE€DF2NN,NED°DY:NN,NE DY2D°D2NEDD, DYD° DY2D¥D2ND U NeDoD-Dubvib ¢ D»NeNEN<

P'PY:bub NEDUPY:D b B2
D¢ NEDYDYINN D»DUDY2DY:D NN, D, B, D2N<D ¢ NfNeD°Dp

D—D°P2p¥D N+D°D By b¥%NEDD DD D-D°NtD B, D2D2D¥D NeN, B-NED,N,Dub»NEDY:NDu
N,DuN B¥%:D¥D»b¥D3D D, B D»Ne NfD¢ NEPYN%DUDY2D Ne DoDY4DY2N,NEDY4D»Ne
D°D°N+DuNeN,D2D° B¢ NE€D¥D NfBPONTD,D,. B3D°PYDUNEN B-D°N D2D°N,ND2D°NZN,

D BuN,P°D»D, BY:D° B¢ D¥N, DY:N1DYANK D»DubyaN,DoN |, D°D»D3D¥NED N DY4N«

D NeNeD»Dub NfNZN, DeD°DID NfNZ DD¥DY4D ¢ DY4DYDubYsN, DYAD°

D¥:D+DY:D°NEN FDIPUDY:D Dy B DuN,Dub°N,D¥:D2. Bib NeN PubvaN<« B¥%D°N %D’ NeN,
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