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Abstract Existing solutions leverage blockchain protocols to improve the credibility of digital assets, such as 

bitcoin blockchain and ethereum. Most of them still have significant scalability barrier, such as communication 

cost, latency, throughput and nonsupport of global consistency of digital assets. Permissioned blockchains are 

made up of highly trusted nodes, open to specific organizations, and provide new ideas for improving the 

performance of the blockchain. To support the demand of permissioned multi-centers, by constructing two-layer 

blockchain and introducing a master-slave blockchain, this paper presents an Permissioned Blockchain Dynamic 

Consensus Mechanism based Multi-Centers (PBCM), PBCM uses global blockchian to link with multi peer 

blockchains to improve the performance of permissioned blockchain and guarantee the global consistency of 

digital assets. By introducing global block and peer block, PBCM can divide transactions into multi peer 

blockchains to improve the throughput of transactions. To guarantee the global of consistency of digital assets, 
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this paper presents a Global Transaction validation Model by constructing dynamic validation group for each 

peer. This paper presents a Multi Primary Node PBFT Protocol to solve the problem of latency caused by 

malicious node as primary node. By analyzing the credibility assumption, we prove that PBCM can guarantee the 

credibility of transaction and can resist Sybil Attack. The comparison between PBCM and other permissioned 

blockchains, the throughput can up to 100KTPS and the transaction latency can be controlled under seconds . 

Key words blockchain scalability; consensus algorithm; trust; permissioned blockchain; digital asset
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E= ̆

֟ ֜ Ȃ ᵣҌ ԍᴋᵥѿҩҺ

ᵣ̆ ᵣ ID ᵬҹ ᵣ ῃ ѿ Ȃ ᵣ

ᴋ Һᵣ҉ ֜ Ȃ 

 ӈ 6̔ң ֜ Ȃ 3 ̆ ҩ

Һᵣ PBFT῍ Һᵣ

֜ ̆ Һᵣ ᵣ ῃ ̕Һ

ᵣ֜ ׆̂ ̃ Һᵣ ̂Peer Block̃

PB ̆Һᵣ Ữ Һᵣ ֜

Һᵣ ̂Peer Block Header̃ PBH̕Һᵣ
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̂Peer Block Header̃ PBH Ữ ῤ

֜ TxIDȁ ᵣ↓ ȁ ֟ ID Ḥ ̕

ῃ ̂Global Block̃GB Ҍ Һᵣ֜

̆ ῃ (Һ )Ȃῃ

Ữ ῃ ѿ ֜ TxID̆ῃ ֜ץ

Ữ Ḥ֜ ̆ ῃ ֜ Ҭ

Ḥ֜ ̆֜ Ҋ̔ 

GB , , ,TxListTX GViewID ChainID CBlockID=< > 

ῒҬChainID Һᵣ ׆̂ ̃ ̆

CBlockID ChainID҉ Һᵣ ṿ̆

TxList Ḥ֜ TxID↓

֟ ID̆GViewID ╠

̂ ̃̆ Һᵣ ̆Һᵣ

GViewID ץ╠ Ҋ ȁῃ

Ḥ Ȃ 

 ѿ ֟ Һᵣ Һᵣ֜

ҬҌ ̕ῃ ѿ

֟ Һᵣ֜ Ҭ Ҍ

Ȃ ҍῃ ѿ ̆

Ȃ ѿ ̆ ҩҺ

ᵣḠ Һᵣ ֜ Ҍ ̕

ῃ ѿ ̆ ҺᵣḠ ֟

ῃ ѿ Ȃ 

4 ֢ ҅ ꜠ ┼ 

 ֜ ѿ ꜚ └ ̔ҹҺ

ᵣ iP Ḥ ̆ ≠ Һᵣ

֜ ῃ ѿ ̆

̕ № ‗

ᵞҊ ֜ Ȃ 4 ̆Һ

ᵣ iP PBFT῍ Һᵣ

̆Һᵣ iP ֽ ỮҺᵣ iP ֜

̕Һᵣ iP Һᵣ iP ֜

ῃ ѿ ̆ Һᵣ ̕Һᵣ iP

Ҍ ῃ ѿ ֜ TxID

ῃ ̕ῃ ≠ MPBFT

└ ῃ Ȃ ֜ TxID Ώ῀⌠

ῃ Ҭ̆ ֜ ҹ Ḥ֜ Ȃ 

ӀᵩB

ӀᵩC

ῚלӀᵩ

Ὴ

ӀᵩC

ӀᵩB

ӀᵩA

Ӏᵩ

ӀᵩA

Ӏ

ӀᵩA
Ӏᵩ Е

Ӏᵩ

Hashẅ

Hashẅ

ᵩ∆

֢ Hashẅ∆

֥∆

Ḫ֢ Е

֥ᶱ

֥

֢ Hashẅ

ӀᵩID

Ӏᵩ Hash

Ӏᵩ Ḫ֢ ∆

ӀᵩA
Ґ

Ґ Ὴ

 

4 ֜ ѿ ꜚ └ 

 

 ̂ 4.1 ῃ׆̃ Ҭ

₮Kҩ ᵬҹҺᵣ iP Һ̆

ᵣ iP ῃ ѿ ̂ 4.2

̃ Һᵣ iP ֜ ῃ ѿ ̕Һᵣ

iP ╠ ҹҺᵣ iP Ҋ Ȃ 

 ֜ ѿ ꜚ ῍ └ 1 ̔

Һᵣ iP ף Һᵣ Һᵣ

Һᵣ iP ╠ { }1,...,i KVPSet VP VP= ̕

iVPSet ῃ ѿ ֜

ῃ ѿ ̕ ῃ ѿ ֜

TxID CPSetȂ ӊ╠ Һ̆

ᵣ iP iVPSet׆ῃ ῒזҺᵣ Ҭ ₮

ѿ ᵬҹҺᵣ iVPSet Ҋ

iNextVPSet̕ Һᵣ ῃ׆ Ҭ
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₮ѿ ᵬҹҊ ῃ NextCPSetȂ 

1̔Һᵣ֜ ѿ └ 

῀̔Һᵣ ֜  

₮̔Һᵣ Ḥ֜  

Algorithm ConsitentValidationMechanism 

  FOR iP  in { }1,..., NP P  

     // Һᵣ  

    iVPSet <-  CreateValidtionSet() 

MaintainSelfBlockchain() 

// iP ף PBH iVPSet 

RNode.sendPBH( PBH ) 

  ENDFOR 

  FOR primary node of each iVPSet 

     // Һ ῃ ѿ  

     SendGlobalConsitentValidationRequest(PBH)  

  ENDFOR 

  FOR each node of each iVPSet 

    RecievePBHAndSorted() // ⌠ ᾢ  

vaidationTxConsistent() // ֜ ѿ  

sendTrustedTxt()  // Ḥ֜ CPSet 
  ENDFOR 

  CPSet.CreateGlobalBlock() // ῃ  

  FOR iVPSet of each Peer 

    iNextVPSet <-  CreateNextVerifictionSet () 

  ENDFOR 

 NextCPSet <-  CreateNextConstructionSet() 

END 

 Һᵣ iP ̆ PBFT └

Һᵣ iP ֜ ̆ ֜ ѿ

̕ ѿҩף Һᵣ ̆

ף Һᵣ Һᵣ

ȂҺᵣ iP ԍ PBFT῍

֜ ѿ ̆ ̕

ῃ ѿ ֜ TxID ῃ

ῃ̕ MPBT ῃ

ȂҺᵣ iP Һᵣ

̆Ҍ ̆ Һᵣ

iP Һᵣ Ȃ 

4.1  

 ᴪ ֜ ȁ

Ḥ ᵞ ̆ ₮ ҹ

Һᵣ iP Ḥ ꜚ ̆

ꜚ Ȃ ̔

∆ Ҋ ȂҹḠ

Һᵣ iP ∆ Ҭ ѿ ҉ץ

̆Һᵣ iP ף ῃ׆ Ҭ

KҩҺᵣ̆ 2 / 3K N> ̆ KҩҺᵣ ף

ҩҺᵣҬ ѿҩ ᵬҹҺᵣ iP ∆

̆ғKҩҺᵣҬ ҺᵣȂ  

 ∆ Ҋ̔Һᵣ iP ף

ῃ׆ Ҭ K ҩҺᵣ, K ҩҺᵣ ף

ҩҺᵣҬ ѿҩ ᵬҹҺᵣ iP

Ṝ iGP̕ KҩҺᵣ ף

̂ ̃ ῒז 1K-ҩҺᵣ ף

Һᵣ iP ף ̕Һᵣ iP ף Kҩ

Һᵣ ף ₮ K ҩ ᵬҹ

Һᵣ iP iVPSet̕ ҩҺᵣ ף

̂ iVPSet Ḥ ̃ Һᵣῤ

̆ iVPSetҬ ҩ ԑ Ḥ̆

ӊ Ȃ 

 Ҋ 2 ̔Һ

ᵣ iP ╠ iVPSet KҩҺᵣ̆

ҩҺᵣ ѿҩ ᵬҹҺᵣ iP Ҋ

iNextVPSet̆ i iVPSet NextVPSet=Å̂

ѿ Ҍᾛ ң ᵬҹ ѿҺᵣ ̆

ғ 2 / 3K N> V̕P ῒז

1K-ҩ Һᵣ iP ף ̕  

VP Һᵣ iP ף ₮ Kҩ

ᵬ ҹ iN e x t V P S e t̆  

iCNextVPSet̂Ҋ Ṝ ̃ Ȃ 

2̔Ҋ  

῀̔Һᵣ ̆ῃ  

₮̔Һᵣ Ҋ  

Algorithm CreateNextVerifictionSet 

  FOR each VP  in iVPSet 

    candidateList<-selectCandidataNode()// Ṝ  

    // ῒז  

    sendSelfVoteToOther(candidataList) 

result <- CalVoteFromAllVP() //  

//  

    sendMsgToCPSet(result)  

  ENDFOR 

  CPSet.DO { 

    // ҩҺᵣ Ҋ  

iNextVPSet<-CalPeerVPset() 

// CPSetῒז ῍  

Consensus( iNextVPSet) 

IF AllPeerNextSetCaled()  

  sendinfoToAllPeer( iNextVPSet) 

ENDIF 

  }  

  FOR each node in iNextVPSet 

// ̆ ↓  

 VlidateGroupMember = getFromCPMessage() 

// ӊ Ḥ 

 CommunicationMember(ValidationGroupMember)  

  ENDFOR 

END 

 1K+ҩҬ iCNextVPSet̂ Һᵣ iP
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Ҋ Ṝ ₮̃ iCNextVPSetᵬҹҺ

ᵣ iP Ҋ iNextVPSetȂ

₮ Һᵣ Ҋ ̆ ҩҺᵣ Ҋ

↓ ̆ ҩҺᵣ ץ╠

Ҋ ȁף Ȃ CP ҩҺ

ᵣ iNextVPSet ↓ / 3K ҩҺᵣ ף

̆ ҩҺᵣ ף Ҋ

Һᵣ ̆ ҩ Ҋ

Ȃ ԍ҉ץ └̆ Ḡ Ҋ

⌠ ↓ Ḥ Ȃ 

 Һᵣ iPҊ Ҭ̆

ӊ ԑ Ḥ Ḥףᴇҹ ( )2O K ̕

₮ Ҋ Ḥ

ῃ Ḥףᴇҹ ( )O K CK* ̆

CK ῃ ̕ῃ

₮Һᵣ iP Ҋ Ḥ Ḥףᴇҹ

( )O CK ̕ῃ Һᵣ iP Ҋ

Ḥ ȁ Һᵣ ף

ȁ Ҋ Ḥ ף ᴇ ҹ

( )( )2 / 3O K N CK+ *è øê ú Ҋ̕ ӊ ԑ Ḥ

ᴇҹף ( )( )( )/ 2 1O K K* - ̕ Һᵣ iP Ҋ

ף ᴇ ҹ

( )
( )2

2
( 1) 1

3 2

K N K
O K K CK CK K

+å õ
+ + * + * + * -æ ö

ç ÷

̆ ԍ2 / 3 ,N K CK N¢ ¢̆ Һᵣ iP Ҋ

ᴇҹף ( )2O N Ȃ 

4.2 Ὴ ҅  

 Һᵣ iP ῃ ѿ

Ḡ ֟ Ҍ ҺᵣҬ ῃ ѿ

̆ ѿ ┴ ᾛ ѿ ֟ ѿҩҺᵣ

Ҭ ֜ ̆ ᾧ Һᵣ ̕ ҩҺ

ᵣ ֽ Һᵣ ֟

ῃ ѿ ̆ № ֟ ῃ ѿ

֜ Ȃ 

 ֜ ѿ ꜚ └Ҭ̆Һᵣ iP ף

֜ ֓῏ Ḥ iP

Ḃץ̆ ֜ ῃ ѿ ̕

Һᵣ iP ֜ ῃ ̆ῃ

Ḥףᴇҹ 2

1

_ *
n

ij

i

N T n
=

ä ̆n ῃ ̆ _ ijN T

i ҩҺᵣ j ҩ Ҭ ֜ ̕

Һᵣ iP ΐᵣ ֜ ῤ ῒזҺᵣ ̆

Ḥ Ȃ Һᵣ iP ῤ

ῃ ̆ ԍ ̆֜ ѿ ᴪ

̆ ⱴ Ữҍ ̕ ₮ѿ

ԍ ῃ ѿ ̆ ᵞ

Ḥףᴇ̆ ֜ Ȃ 

 ԍҺᵣ iP ῃ 2 / 3N ҩҺ

ᵣ ̆ ̆ ᴋ ңҩҺᵣ

Ҭ / 3N ҩ Һ

ᵣ̕ ԍ ԍ ѿҩҺᵣ ῍֣ Ḥ ̆

Һᵣ iP Ҭ ѿ ҉ץ

ῃ ῒזҺᵣ Һᵣ ̕ ῃ

ѿ 3 ̔Һᵣ iP ף

Һᵣ Һᵣ ̕

PBH⌠ ᾢ ֜

ῃ ѿ ̕ Ҋץ ↕ Һᵣ

ѿ ̔ ѿ ┴ ѿ ֟

ᾛ ֜ ѿ ̆ ѿῃ Ҋ̆ ѿ

֟Ҍᾛ ₮ ῃ ῒזҺᵣ Һᵣ

ҬȂ 

 Һᵣ PBH Ҋ̔ 

(B ,B ,B ,B , )

B { (TxID)}

B { }

i

i

E T p DA

T

T PB

E

T PB

PBH CBlockID

E

Í

Í

=

=

=

 

Һᵣ ҊḤץ ̔ Һᵣ ֜

TxID↓ TB ̆ ῏ ᵣ↓ BĔҺᵣ ̆⇔

̆╠ѿ ṿ
pB ̆ ֟ ID ↓

DAB ̆GBlockIDף ╠ῃ IDȂ 

 Һᵣ iP ҹҌ ῃ ѿ

֜ TxID ץ ῃ

̆ Ҋ ̔

, , , , ,Msg ChainID CBlockID TxID DA GBlockID Sig=

̆GBlockIDȁChainID ҉̆Sig

̕ῃ Ҋץ ↕Ḡ ֜

ῃ ѿ ̔ ѿῃ Ҋ̆ ѿ

֟ ₮ ѿ Ȃ 

3̔ῃ ѿ  

῀̔Һᵣ ̆Һᵣ  

₮̔Һᵣ Ḥ֜ ↓  

Algorithm GlobalConsitentValidation(PBH) 

  FOR each node of iVPSet 

    sorted(PBH) // ᾢ ⌠ PBH  

IF primary node // Һ  

   // Һ PBH֜ ѿ  

   SendPBHValidationRequest(PBH) 

 ENDIF 

 IF PreparePBHValidationed //‰  

   FOR each <TxID,DA> in PBH 
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     // ֟  

     PS <- checkParallSpending(TxID,DA)   

     IF PS==false 

      append(ConsistentTX,TxID) 

    ENDIF 

  ENDFOR 

  sendConsistentTX()  

  IF Consistent(TX) // Ḥ֜  

    SendToCPset(TX) 

  ENDIF 

ENDIF 

  ENDFOR 

END 

 ̆ Һᵣ

ȁ Һᵣ Ȃ ԍ ’̆

̆ ╠ VP Һᵣ

̆ − Һᵣ

ȂҺᵣ iP Һᵣ

iVPSet̆ ѿ vali_timeӊῤ̆ Һᵣ iP

⌠ ̆Һᵣ iPῬ Һᵣ

Ȃ҉ץ └̆ ԍ Ҭ Һᵣ ̆

֜ ҹ vali_timeȂ 

5 Ὴ ΐ -MPBFT 

 ῃ ῃ ῍ ҩ

Һᵣ Ḥ֜ TxID Ữ⌠ῃ ҉̕

Һᵣ Һ ῃ׆ Ҭ ₮ѿ

ᵬҹҊ ῃ ̆ῃ

ꜚ Ȃ ѿ Һᵣ

Һ ׆ ҩҺᵣҬ ѿҩ ᵬҹ∆

̕ ҩ ῤ̆ Һᵣ Һ

ῃ׆ Ҭ CKҩҺᵣ̆ ׆ ҩҺ

ᵣҬ ₮ѿҩ ᵬҹҊ ̆ῒҬ

2 / 3CK N² ̆ғҌᾛ ҩ ң ᵬ

ҹ ̕ Һᵣ Һ

Ḥ ╠ ̆ ╠ ₮

top CK- ̆ ῒᵬҹҊ

̆ ҩ Ҋ Ḥ

Һᵣ ף ץ Ҋ

̆ ҩ ῃ

1/ 3Һᵣ ף ҍҊ Ȃ 

 ῃ Ҭ̆ Һᵣ

ף ӊ ԑ Ḥ Ḥףᴇҹ

( )2O N Һ̕ᵣ ף ₮ Ҋ ῃ

Ḥ ῃ

Ḥףᴇҹ ( )O N CK* ̕ῃ ₮Ҋ

ῃ Ḥ Ḥףᴇҹ ( )O CK ̕ῃ

Ҋ ῃ Ḥ

Һᵣ ף ȁҊ ῃ Ḥף

ᴇҹ ( )( )/ 3O CK N CK+ *è øê ú Ҋ̕ ῃ ӊ

ԑ Ḥ ᴇҹף ( )( )1 / 2O CK CK* -è øê ú̕ Һ

ᵣ iP Ҋ ף ᴇ ҹ

( ) ( )2
1

3 2

CK CK N CK CK
O N N CK

* + * -å õ
+ * + +æ ö

ç ÷
̆

ԍ2 / 3N CK N¢ ¢̆ Ҋ ῃ

ᴇҹף ( )2O N Ȃ 

 Ҭ Һᵣ ץ ῃ

ῃ ѿ ̆ῃ

⌠ Һᵣ Ҋ Ḥ ץ Ҋ

Ḥ ̆ ╠ ῃ

ҩ Ҋ Ḥ

Һᵣ ף ̆ Һᵣ ף

Һᵣῤ ̆ ȁҊ

῏Ḥ ̕ ╠ῃ ѿ

̆ ҩῃ ӊ

Ȃ 

 ῃ Ҭ̆ POW

└ Ԉ ῃ ̆ ֜ ȁ

ⱬ ȁ֜ ᵞҊ ̆ ≠

PBFT └̂MPBFT̃ ῃ ̆ ᵞ֜

̆ ֜ ̕ ֜

Merkle ̆

Merkle ᴪ ֜ ̆

№ Merkle ̆

ҩ№ ֜ Ȃ 4 ̆

MPBFT ҽ ҩҺ ῃ ̆

ҩҺ ῃ ̆

ᾢ ῃ Һ

ᵣ ף ̆ − ῒזҺ ῃ

ȂMPBFT ҽ ҩҺ

ᵞᴰ PBFT Ҭ ᵬҹҺ

֜ ⱴ Ȃ 

4̔ῃ  

῀̔ ҩҺᵣ Ḥ֜ ↓  

₮̔ῃ  

Algorithm CreateGlobalBlock() 

FOR each primary node of CPSet 

  sendGB() // ῃ  

ENDFOR 
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 FOR each node of CPSet 

    receive GB comming from each primary node 

    checkGB() // GB  

    // GB ῒז  

    sendCheckResult(GB)  

    // ҹ GB  

    if checked(GB)  

     // ῒז Ả  

  SendStopMessage(GBNum)  

  deleteOtherGB()   

   ENDIF 

 // ῃ ῃ  

 sendGBTONetwork(GB)  

ENDFOR 

END 

 ҩ ԍ ∞ ᾢ῍

ῃ ̆ ῃ wҩҺᵣ ף

̆ / 3< 2 / 3N w N< ̕ ԍ ҩ ⌠

ῃ ̆ Ḡ ⌠ ῃ Ȃ 

6  Ὴⅎ ғ  

 1 Һ̔ᵣ iP Ҭ ѿ

҉ץ ̆ Һᵣ iP Ḥ Ȃ 

 Һ̔ᵣ iP ῃ׆ 2 / 3K N²

ҩҺᵣҬ ҩҺᵣ ѿҩ ᵬҹҺᵣ iP

̕ ῃ̆ Ҭ 2 / 3N

҉ץ ḤҺᵣ̆ғ ḤҺᵣ ҹ

̆ KҩҺᵣҬ / 3N ҩҌ

Ḥ Һᵣ̆ Һᵣ Ҭ

( )1 / 2K+ ҩ ̆ Һᵣץ

Ḥ Ȃ 

 2̔ῃ Ҭ ѿ ҉ץ

̆ ῃ Ḥ Ȃ 

 ̔ῃ ῃ׆ 2 / 3CK N² ҩҺᵣ

Ҭ ҩҺᵣ ѿҩ ᵬҹῃ ̕

̆ῃ Ҭ 2 / 3N ҉ץ Ḥ

Һᵣ̆ғ ḤҺᵣ ҹ ̆̆

CKҩҺᵣҬ / 3N ҩҌ Ḥ Һ

ᵣ̆ ῃ Ҭ ( )1 / 2CK+ ҩ

̆ ῃץ Ḥ Ȃ 

 3̔ Ḥ

Ȃ 

 ̔ ҩҺᵣ

ץ ῃ ̆ 1 2 ̆Һᵣ

ҍῃ Ḥ ̆

Ḥ Ȃ 

 4̔ Һᵣ
jP  ֜ ץ ῏

Ҍᴪ Ȃ 

 ̔Ẋ Һᵣ
jP ҺᵣҬ֜

ץ ῏ ̆ ֜ ῃ׆

Ҭ ⌠ ҹ Ȃ Һᵣ
jP

̆ ῃ

ғ̕ Һᵣ
jP ӊ ῃ

̕ Һᵣ
jP Һᵣ ֜

̆ ᴇף ̕ Һᵣ

ץ Ȃ 

 5̔ң ֜ Ҍ № Ȃ 

 ̔Һᵣ iP PBFT └

Һᵣ Ȃ ѿ ┴̆Һᵣ iPֽ ѿҩҺᵣ

̆ ҩҺᵣ ̆ῒז

ҍ Merkle

̆ Һᵣ֜ Ҍ № Ȃ

MPBFT └ ῃ ̆ ҩῃ

̆ῒז ҍ

Merkle Ȃ ѿ ┴̆

ֽ ѿҩῃ ̆ ң ֜

Ҍ № Ȃ 

    № 1̔ ץ

Sybil ₯ Ȃ 

 ԍ ̆ ҩ

ᵣȁҺᵣ ‰ ⱴ῀ ̕ ҩ ᵣҺ

ᵣ Ὲ ̆ᴋᵥ ȁ֜ ҍ

̕ Һᵣ ⌠ᴋᵥ ֜ ȁ

̆ ᾢ ȁ Ὲ

↓ Ҭ̆ Ҍ ȁҌ ↓ Ҭ

ᵣҍҺᵣ Ҍᴪ ̕ ԍ҉ץ

└̆ ץ Sybil ₯Ȃ 

 № 2̔ ₮ Ҭ ꜚ ῍

└ ץ ₯Ȃ 

 ҍ֜ ѿҩ ̆ ҩ

∞ ֜ ̕

Ҍᴪ ̆ ץ

₯Ȃ 

 № 3̔

Ȃ 

 ԍ PBFT

῍ PBFT῍ ̆ PBFT

̆ ҩҺᵣ 4ҩ

Һᵣ ֜ ̕ῃ 4ҩҺᵣ

ῃ Ȃ 

 ѿҩ ḤҌ ̆↕ῒז

ҹ ҹҌ ̆ ᴋᵥѿҩ

ῃ Ҭ̆ ҉ץ2/3

Ḥ Ḡ ῍ └ ᵬ̕
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Ҭ ’ ̆ ҩ 2/3

҉ץ Ḥ ̆

Ȃ 

 № 4̔ ҩҺᵣ Ữ Һᵣ ֜

ҍῃ Ȃ 

 ῃ Ҭֽ Ḥ֜ ID ḤḤ

̆Ḥ ̆ῃ Ҍᴪ

ԍҺᵣ֜ ̕ Ҭ̆ ҩҺ

ᵣ Ữ ̆ ҩҺᵣ Ữ Һᵣ

֜ ҍῃ Ȃ 

 № 5̔ ῃ ѿ Һᵣ

ץ ȁ Ȃ 

 Ҭ ꜚ ῍ └

Ҭ̆ ѿ ҍῃ Ҍ

ῃ ῃ ̆ ῃ

Һᵣ ף ̆ Һᵣ

ף Ῥ ῃ Һᵣ

̕ ԍѿҩҺᵣ ҉

̆Һᵣῤ ӊ ’ ̕ ԍ҉ץ

└ ץ ῃ

̕ⱴӊ

ҬҺᵣ ף ӊ Ḥ ̆ғѿ

ҩῃ Һᵣ ף

̆ Ḡץ ⌠ Ȃ 

 Һᵣ Ҭ ’̆

⌠ᴋᵥῃ ̆

ῤ̆ Һᵣ ᴋᵥ֜ ̕ ҺᵣῬ
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