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Abstract—In this paper we propose a new algorithm for secret 
key sharing by utilizing quantum entanglement swapping and 
remote preparation of quantum state.  This algorithm is used 
when two parties do not share an Einstein-Podolsky-Rosen (EPR) 
pair but one wishes to transmit a secret key to the other. In order 
to successfully accomplish this process, a third party who shares 
an EPR pair with both parties will help them build a new EPR 
pair. The new EPR pair will be used between the sender and the 
receiver to remotely prepare a quantum state.  This process will 
provide a secure way to share secret keys between the two parties 
who do not share EPR pairs. Furthermore, the process doesn’t 
require sending any physical quantum state, instead the sender 
prepares a known state and sends only one classical bit to the 
receiver to help build an intended quantum state. 

Keywords- remote preparation; quantum cryptography; EPR 
pairs; entangelemt swapping; secret key sharing; 

I.  INTRODUCTION 
Quantum computing and quantum information theory have 

been providing promising solutions using quantum 
parallelism, teleportation and entanglement to efficiently solve 
difficult problems in classical computing [1-4].   Data and 
network security are of the most challenges in classical 
computing.   Providing that, many quantum protocols have 
been proposed based on quantum entanglement to improve 
and provide more secure systems [5-10].   Moreover, quantum 
teleportation depends on quantum entanglement which is one 
of the most important protocols for data transmission in 
quantum computing. 

Quantum teleportation is used to transmit an arbitrary 
unknown state from a sender (Alice) to receiver (Bob) with a 
spatial distance between them, using a quantum entanglement 
channel. However, a classical communication channel 
between the sender and the receiver will be required to help in 
transmitting and measuring the target state.   In fact, in 
quantum teleportation the quantum state gets moved to a 
remote place while the original state gets eliminated because, 
the no-cloning theorem states that it is impossible to copy a 
quantum state [11]. 

Moreover, the teleportation process requires two kinds of 
channels; one being the quantum channel for creating EPR 
pair and the other the classical channel.   Considering, an 
eavesdropper could try to make malicious activities on the 
transmission path.   For this reason, such path might not be 

secure for sending and receiving data.[12, 13].   An interesting 
algorithm to transmit a known pure quantum state by taking 
the advantage of prior shared entanglement is known as 
remote state preparation (RSP).   RSP was presented by Lo 
[14].   Further, RSP is similar to teleportation as in both 
algorithms entanglement state and classical channel are 
required to successfully send and receive the quantum state.   
However, the major difference between them is in RSP, Alice 
knows the state she intends to send to Bob.   Where in 
teleportation, no one knows the state being transmitted.   
Furthermore, RSP was proved to be more economically 
efficient than teleportation by Pati [15].   Because using 
teleportation requires Alice to send two classical bits for each 
qubit she sends to Bob.  Then Bob will have to perform 
specific operations based on these classical bits to make the 
necessary operations on the shared EPR to recover the state 
Alice is sending. 

The trade-off in cost between the classical information 
required entanglement and RSP was provided by Bennett et al 
[16].   After that, many researchers studied and proposed 
different theoretical types of RSP [17-24] .   On the other 
hand, Peng et al [19] have implement RSP using Nuclear 
magnetic resonance and Xiang et al [21] have implemented 
RSP using spontaneous parametric down-conversion, single 
photon detector and linear optical elements.   Additionally, 
other RSP methods were proposed using different 
entanglement [25]. 

In this paper, we will use the properties of quantum 
systems to provide a secure method to create and share secret 
keys between Alice and Bob.   We will take the advantage of 
entanglement swapping to remotely build an EPR pairs 
between the two nodes who do not share a prior entangled 
states by the help of the EPR generator.   After that, Alice and 
Bob will have an entangled EPR pair.   Then, using remote 
state preparation of quantum state, Alice can prepare a secret 
key and send it to Bob using the classical channel by only one 
classical bit for each qubit she prepared. 

The organization of this paper will be as follows; Quantum 
computing preliminaries will be covered in section II, then the 
related work will be in section III.   After that the proposal 
algorithm in section IV.   Result and discussion in section V.  
Finally the conclusion and the final remarks will be covered in 
section VI. 



 
 

 

II. QUANTUM COMPUTING PRELIMINARIES 

A. Quantum bits 
Quantum computing takes the advantages of the laws of 

quantum mechanics to efficiently solve the difficult problems 
in classical computing.   Having the bit as the fundamental 
unit in classical computers to represent and store data.   
Where, the name of the same unit in quantum computing is 
called qubit.   The difference between a bit and qubit is that a 
bit represents one of two different disjointed states such as a 
signal to be high or low, a switch to be on or off or logical 
value true or false.   However, a qubit can represent one state 
or two states simultaneously such as a switch to be on and off 
or logical value to be true and false at the same time.   The 
notation of one qubit is |0ۧ for zero and |1ۧ for one.   When a 
qubit is in both states |0ۧ  and |1ۧ  it state is called a 
superposition and it can be represented as a linear combination 
of both stats as: |Ψۧ ൌ 0ۧ|ߙ  ൅  (1)           1ۧ|ߚ 

The coefficients ߙ  and the coefficient ߚ  are complex 
numbers in Cn and the states |0ۧ and |1ۧ are an orthonormal 
basis in the two-dimensional vector space.   The value 
determination in classical and quantum computers are 
different.   For instance, we can easily examine a classical bit 
and determine if it in state 0 or 1.   However, in qubits we 
examine the coefficients ߙ and ߚ instead.   After measuring a 
qubit the result become either 0 with probability |ߙ|ଶ or 1 with 
probability |ߚ|ଶ resulting in: |ߙ|ଶ ൅ ଶ|ߚ| ൌ 1             (2) 

Having both probabilities sums to one geometrically 
indicates that the qubit state must be normalized to length one 
in the two-dimensional vector space. 

Two qubits in quantum systems can be represented by four 
states using classical bit for instance, 00, 01, 10, 11.   At the 
other hand, two qubits can be represented by four basis states 
denoted by |00ۧ, |01ۧ, |10ۧ, |11ۧ.   Moreover, the two qubits 
can also be in a superposition by forming a linear combination 
of states with their complex coefficient which often called an 
amplitude. |Ψۧ ൌ ଴଴|00ۧߙ  ൅ ଴ଵ|01ۧߙ ൅ ଵ଴|10ۧߙ  ൅ ߙଵଵ|11ۧ       (3) 

After the measurement of this multi qubit state, the result 
will be similar to a system with only one qubit, as the 
probability of having one of the four states is can be donated 
by |ߙ௫|ଶ. 
B. Quantum gates 

Classical systems depends on the wires and the logic gates 
in the digital circuits to carry and manipulate the information.   
For instance, the NOT gate in classical system perform a 
specific operation which is manipulating the stats 0 and 1 by 
interchanging their values in which state 0 to be 1 and state 1 
to be 0.   Similarly, the NOT gate in quantum systems 
interchange state |0ۧ to state |1ۧ and state |1ۧ to stae |0ۧ. 0ۧ|ߙ ൅ 1ۧ|ߚ   ื   ܱܰܶ ื 1ۧ|ߙ  ൅  (4)  0ۧ|ߚ 

Moreover, another convenient way to represent quantum 
gates is in matrix form.   For instance, quantum gates I, X, and 
H which represent the Identity, NOT and Hadamard gates 
respectively can be represented in term of matrices as: ܫ ൌ ቂ1 00 1ቃ    ܺ ൌ  ቂ0 11 0ቃ ܪ    ൌ ଵ√ଶ ቂ1    11 െ1ቃ      (5) 

C. Quantum Teleportation 
Quantum teleportation [7] is a technique of transferring a 

quantum state from one location to another with the absence of 
physical quantum channel between the sender and the 
receiver[26].   However, this process of transferring the state 
from one location to another doesn’t conflict with the no-
cloning which states that it is impossible to clone an exact 
state without destroying the original state.   That means it is 
possible to move a state from one location to another but not 
copying.   Providing that, the teleported state will necessarily 
be destroyed  

Teleportation uses the EPR pairs which is also called Bell 
states and Bell basis to archive its goal.   Bell Basis consist of 
two entangled qubits in a noncanonical basis: ቄ |଴ۧା |ଵۧ√ଶ , |଴ۧି |ଵۧ√ଶ  ቅ   (6) 

The Bell basis or the noncanonical basis consists of four 
entangled vectors as follow: |ஏטൿୀ |଴ଵۧט |ଵ଴ۧ√ଶ              (7) |஍טൿୀ |଴଴ۧט |ଵଵۧ√ଶ              (8) 

By using Bell basis, if Alice would like to teleport a qubit 
to Bab and the qubit is in an arbitrary state|߰ۧ ൌ 0ۧ|ߙ ൅    .1ۧ|ߚ 
To accomplish the teleportation process Alice perform some 
operations denoted in the quantum circuit in Fig 1. 

 
Figure 1.  Quantum Teleportation Circuit 

After applying the required operations Alice qubits will be 
result to one of the four states |00ۧ, |01ۧ,  which 11ۧ| ݎ݋ 10ۧ|
will indicate the state of Bob’s qubit as follows: |00ۧ  ื  ሾ0ۧ|ߙ ൅ 1ۧሿ       (9) |01ۧ|ߚ   ื  ሾ1ۧ|ߙ ൅ 0ۧሿ     (10) |10ۧ|ߚ   ื  ሾ0ۧ|ߙ െ 1ۧሿ     (11) |11ۧ|ߚ   ื  ሾ1ۧ|ߙ െ  0ۧሿ     (12)|ߚ 

Alice will sends to Bob her measurement and depending 
on Alice’s qubits Bob will have to fix the state in his 



 
 

 

possession by applying one of the quantum gates.   Receive 
state |00ۧ will require Bob to apply I gate, receiving state |01ۧ 
will require him to apply X gate, receiving state |10ۧ  will 
require him to apply the Z gate and receiving state |11ۧ will 
require Bob to apply X and Z gates which is often called Y 
gate. ܼ ൌ  ቂ1   00 െ1ቃ     ܻ ൌ  ቂ0 െ݅݅    0ቃ   (13) 

III. RELATED WORK 
An enhancement of multiparty quantum secret sharing 

(QSS) algorithm [27] was proposed in  [28].   The authors 
proposed two algorithms taking advantage of the entanglement 
swapping operation.   The first proposed algorithm requires 
the sender to release the encoded classical bits to help the 
receiver to deduce intended classical bits from a qubit state.   
However, in the second proposed scheme the sender and the 
receiver need to physically meet and exchange the classical 
bits.   However, the new algorithms improve the amount of 
data the original QSS protocol transmit by the reducing it 
twice.   Further, the new algorithms are more efficient in term 
of the performance compared to the original QSS.   In 
addition, a reused scheme was also proposed to reuse some 
qubits from previous round in new round. 

A protocol for quantum authentication using entanglement 
swapping was proposed in [12].   The aim in this paper is to 
securely exchange messages between the participating parties.   
The proposed protocol provides mutual authentication for the 
sender and the receiver when using unsecure routing path.   
Further, the authentication protocol depends on four sequence 
numbers called Si generated by a third party with the following 
functions for each number:   Quantum key generation by S1, 
eavesdropping detection by S2, identity identification by S3 and 
message transferring using S4 .   In order to obtain the secret 
key, the eavesdropper on the channel need to successfully 
break S3.   However, the eavesdropped on the routing path 
cannot break the entanglement swapping technique and cannot 
have access to the controlled qubits. 

Network cryptographic protocol based on entanglement 
swapping key management center was proposed in [29].   The 
goal was to securely distribute the secret keys between parties 
with prior sharing of entanglement pairs.   However, this 
protocol only requires channels between the users and the key 
manger center and not between the users themselves.   This 
protocol preserve the networks resource by only allowing the 
physical communication channels between the users and the 
key management center and eliminating user-to-user channels.   
Also, this protocol performs well even if the users are far away 
from each other’s. 

Quantum direct communication (QDC) for mutual 
authentication based on entanglement swapping was proposed 
in [13].   There are two phases in this protocol.   First phase is 
used to provide mutual authentication and the second phase is 
used for direct communication.   The identification between 
Alice and Bob can be performed by testing the Einstein-
Podolsky-Rosen (EPR) pairs.   Moreover, the properties of 
entanglement swapping allows Bob to decode Alice’s message 
by just performing exclusive-or operation on both of Alice’s 

public key and Bob’s measurement.   Further, the 
authentication process and the direct communication process 
are proved to be secure because there is no physical 
transmitting of qubits in both operations.   The public key for 
Alice will consist of two classical bits.   Alice will have to 
send it to Bob using the public classical channel.   However, 
that will not reveal any information about the secret key Alice 
holds because they are irrelative to each other. 

In [30] a study of quantum cryptography was conducted 
including in details description of protocol BB84.   Also, 
described key reconciliation, distillation, security measure and 
level of security.   Security measure is a probability that 
indicates if the distributed key was intercepted or not by 
unauthorized third party.   Two security measures were 
defined as in (14) and (15) where log is the natural logarithm, 
k is the number of the compared bits in the public channel and 
n is the length of the key. ܬሺ݇ሻ ൌ log ௞௡   (14) ܵሺ݇ሻ ൌ െ ௞௡ כ ݃݋݈ ௞௡       (15) 

In J(k) the first 20% of bits have more effect on the result 
compared to the last 30% of the bits in the key.  And dividing 
S(k) by n gives maximum value of 0.1 which is equivalent to 
37% of the bits in the key. 

Travis Humble discussed securing quantum 
communication in the link layer [31].   Besides, describing the 
basics of quantum communications and quantum optical 
communication.   As well as, described the quantum seal Fig. 
2 to provide integrity and monitoring to quantum 
communication.  As illustration, an entangled pair of photons 
are created by SPDC and passed through an active and 
reference fiber channels.   An attempt to change a photon by 
an attacker will result in destroying the correlation between 
these two photons and will result in losing the entanglement.   
On the other hand, Cyber-Physical security is implement using 
quantum seal.  Detecting any violation will be by setting 
threshold stating if the communication is safe or not when the 
threshold value will be the result of quantum seal process. 

 
Figure 2.  Quantum Seal [31] 

Quantum determined key distribution scheme was 
proposed in [32] and it is based on quantum teleportation.   In 
this protocol the sender and the receiver will share 
predetermined key by taking the advantage of quantum 
teleportation instead of random string as in the other key 
distribution protocols.   Moreover, because of quantum 
mechanics properties, the system will be unconditionally 
secure.   In fact, the protocol consists of two major steps.   
First step, building the shared EPR pairs.   Second step, 



 
 

 

building the secret key.   In the first step Alice create EPR 
pairs in state |Φାۧ and share them with Bob. |Φାۧ஺஻ ൌ ଵ√ଶ ሺ|0ۧ஺|0ۧ஻ ൅  |1ۧ஺|1ۧ஻ሻ         (16) 

First qubit A will belong to Alice and the second qubit B 
will belong to Bob.   Then, Bob measures his qubit in one of 
three basis.   After that Alice and Bob declare the basis they 
used in their measurements and compare their results.   If both 
used different basis they discard the EPR pair.   However, if 
they find they are many disagreement when they used the 
same basis, they can conclude that there is an eavesdropper on 
the channel.   Building the will be based on quantum 
teleportation using the EPR pairs were previously built. 

IV. PROPOSED ALGORITHM 
Our proposed algorithm is based on two important 

algorithms in quantum computing.   The first algorithm is 
entanglement swapping [33] and the second algorithm is the 
remote state preparation [15] In this Algorithm we establish an 
EPR-pair between source Alice and destination Bob where 
Alice and Bob share EPR-pairs with an intermediate node 
called Charlie.   Charlie will be acting as a trusted generator 
for EPR pair between Alice and Bob.  The shared EPR pair 
between Alice and Charlie is as follows: ܥܣ ൌ |଴ۧಲ|଴ۧ಴ା|ଵۧಲ|ଵۧ಴√ଶ     (17) 

 
And the shared EPR pair between Charlie and Bob is as 
follows: ܤܥ ൌ |଴ۧ಴|଴ۧಳା|ଵۧ಴|ଵۧಳ√ଶ    (18) 

ٔ ܥܣ  ܤܥ ൌ  |଴ۧಲ|଴ۧ಴ା|ଵۧಲ|ଵۧ಴√ଶ  ٔ  |଴ۧ಴|଴ۧಳା|ଵۧ಴|ଵۧಳ√ଶ   (19) 
 ൌ ଵଶ ൜    |0ۧ஺|0ۧ஼ ሺ|0ۧ஼|0ۧ஻ ൅ |1ۧ஼|1ۧ஻ሻ൅|1ۧ஺|1ۧ஼ ሺ|0ۧ஼|0ۧ஻ ൅ |1ۧ஼|1ۧ஻ሻ ൠ    (20) 

 
Applying CNOT to C: ൌ ଵଶ ൜     |0ۧ஺|0ۧ஼ ሺ|0ۧ஼|0ۧ஻ ൅ |1ۧ஼|1ۧ஻ሻ൅ |1ۧ஺|1ۧ஼ ሺ|1ۧ஼|0ۧ஻ ൅ |0ۧ஼|1ۧ஻ሻ ൠ      (21) 

 
Applying Hadamard gate to C in the first EPR-pair: ൌ ଵଶ√ଶ ൜    |0ۧ஺ሺ|0ۧ஼ ൅ |1ۧ஼ሻ ሺ|0ۧ஼|0ۧ஻ ൅ |1ۧ஼|1ۧ஻ሻ൅ |1ۧ஺ሺ|0ۧ஼ െ |1ۧ஼ሻ ሺ|1ۧ஼|0ۧ஻ ൅ |0ۧ஼|1ۧ஻ሻ ൠ    (22) 

 
Rearrange and group C: 

ൌ ଵଶ√ଶ ൞|00ۧ஼|0ۧ஺|0ۧ஻ ൅ |1ۧ஺|1ۧ஻|01ۧ஼|0ۧ஺|1ۧ஻ ൅ |1ۧ஺|0ۧ஻|10ۧ஼|0ۧ஺|0ۧ஻ െ |1ۧ஺|1ۧ஻|11ۧ஼|0ۧ஺|1ۧ஻ െ |1ۧ஺|0ۧ஻
ൢ        (23) 

 
Depending on the result of Charlie’s measurement, Alice and 
Bob can build their entangled qubits after applying Pauli-X, 
Pauli-Z, both or no gate.  For the particles in Alice’s and 

Bob’s possessions, the result of the process will be one of the 
following EPR pairs: |Ψିۧ஺஻ ൌ ଵ√ଶ ሺ|0ۧ஺|1ۧ஻ െ  |1ۧ஺|0ۧ஻ሻ  (24) |Ψାۧ஺஻ ൌ ଵ√ଶ ሺ|0ۧ஺|1ۧ஻ ൅  |1ۧ஺|0ۧ஻ሻ  (25) |Φିۧ஺஻ ൌ ଵ√ଶ ሺ|0ۧ஺|0ۧ஻ െ  |1ۧ஺|1ۧ஻ሻ  (26) |Φାۧ஺஻ ൌ ଵ√ଶ ሺ|0ۧ஺|0ۧ஻ ൅  |1ۧ஺|1ۧ஻ሻ  (27) 

 
After creating the EPR pair between the Alice and Bob, Alice 
can remotely prepare a known quantum state and share it with 
the Bob.  For example, if Alice wants to transmit a qubit in 
pure state: |Ψۧ ൌ 0ۧ|ߙ  ൅  (28)   1ۧ|ߚ 

 
And since Alice and Bob share an EPR pair, let’s consider it in 
state |11ۧ from the previous step.  The EPR will as follows: |Ψିۧ஺஻ ൌ ଵ√ଶ ሺ|0ۧ஺|1ۧ஻ െ  |1ۧ஺|0ۧ஻ሻ  (29) 

 
As the particle A is related to Alice and particle B is related to 
Bob.  Now Alice wants to transmit a known state |Ψۧ to Bob.  
So Alice can chose to measure the state in any qubit basis such 
as |Ψۧ which is related to basis |0ۧ஺ as: |0ۧ஺ ൌ Ψۧ|ߙ  െ Ψ|ߚ  ٣ۧ      (30) 

 
Or state |Ψ ٣ۧ which is related to basis |1ۧ஺ as: |1ۧ஺ ൌ Ψۧ|כߚ  ൅ Ψ|ߙ  ٣ۧ       (31) 

 
Writing the state |Ψିۧ஺஻ with these basis will result in: |Ψିۧ஺஻ ൌ ଵ√ଶ ሺ|Ψۧ஺|Ψ ٣ۧ஻ െ |Ψ ٣ۧ஺|Ψۧ஻ሻ       (32) 

 
After Alice applies Von Neumann measurement on single 
particle, let’s consider Alice’s particle result to be in 
state |Ψ ٣ۧ.   Then the total state will be as follows: |Ψ ٣ۧ஺ۦΨ ٣ |Ψିۧ஺஻ ൌ െ ଵ√ଶ |Ψ ٣ۧ஺ ۪  |Ψۧ஻       (33) 

 
When Alice sends the measurement result to Bob by sending 
only one classical bit, Bob will find the particle in state 0ۧ|ߙ஻ ൅  1ۧ஻.  However, when the measurement of Alice’s|ߚ 
particle is |Ψۧ஺ then Bob will find it in state: 

 |Ψ ٣ۧ ൌ Ψۧ|כߚ  ൅ Ψ|ߙ  ٣ۧ        (34) 
 

Which is the complement to the original state.  

 

This method works on any EPR pair result from the 
entanglement swapping from the basis ሼ|Ψേۧ஺஻ , |Φേۧ஺஻ሽ .  
However, applying Pauli matrices ( ,௭ߪ ,௬ߪ݅ ௫ሻߪ   will be 
required to form the correct state based on the EPR pair used 
between Alice and Bob. 



 
 

 

V. RESULTS AND DISCUSISON 
The proposed algorithm provides a secure way to transmit 

the secret key between a sender and receiver at a minimum 
cost.  For instance, the Teleportation protocol requires two 
classical bits and one bit of entanglement to transmit a 
quantum state.   However, in the proposed protocol the cost of 
transmitting a quantum state from a sender to a receiver only 
requires one classical bit and one bit of entanglement.   That 
is, the sender transmits each qubit by only one classical bit 
instead of two classical bits.   Further, the proposed protocol 
does not require the sender and the receiver to have a physical 
quantum communication channel for date transmission as in 
quantum key distribution protocols based on BB84 and B92. 
Instead, it take the advantages of quantum entanglement. For 
example the protocol in [34] is based on protocol BB84. To 
form a secret key, the parties are required to send the physical 
quantum state through quantum communication channel to the 
trusted center.  Then, the trusted center will form a key based 
on the received states from both parties. However, in the 
proposed protocol we do not use the quantum channels to 
transmit physical quantum states between the sender and the 
receiver. Instead we depend on the EPR pairs between each 
party, coupled with the EPR generator, to securely form EPR 
pairs between the other parties. 

VI. CONCLUSION 
In this paper we presented a secure algorithm based on 

entanglement swapping and remote state preparation of 
quantum state.   Initially, Alice and Bob do not share an 
entanglement EPR pairs and ask for Charlie’s help to create 
one.   After forming the EPR pairs Between Alice and Bob by 
Charlie’s help, Alice can prepare a quantum state and then 
help Bob to create it. However, before Alice will be able to 
help Bob to create the intended state, Alice will need to fully 
know the state by measuring it first using one of the bases as 
aforementioned.  Once Alice becomes fully aware of her state, 
she can just send her one classical bit measurement result to 
Bob and Bob will have to be able to construct Alice’s state 
because it will be the complement of the original state.   We 
assume Charlie’s system is secure and therefore, it will be 
impossible for any third party to manipulate the entanglement 
between Alice and Bob because Charlie will process the 
entanglement swapping there will not be transmission of any 
physical quantum state.   Moreover, the one classical bit that 
Alice will send to Bob will not reveal any information about 
the target state Alice prepared to Bob and also, Alice did not 
send any physical quantum to Bob. 

REFERENCES  
[1] L. K. Grover, "A fast quantum mechanical algorithm for 

database search," in Proceedings of the twenty-eighth 
annual ACM symposium on Theory of computing, 1996, 
pp. 212-219. 

[2] M. A. Nielsen and I. L. Chuang, Quantum computation 
and quantum information: Cambridge university press, 
2010. 

[3] P. W. Shor, "Polynomial-time algorithms for prime 
factorization and discrete logarithms on a quantum 

computer," SIAM journal on computing, vol. 26, pp. 
1484-1509, 1997. 

[4] R. Ratan and A. Y. Oruc, "Self-Routing Quantum Sparse 
Crossbar Packet Concentrators," Computers, IEEE 
Transactions on, vol. 60, pp. 1390-1405, 2011. 

[5] L. Yi-MIn, W. Zhang-Yin, L. Jun, and Z. Zhan-Jun, 
"Remote Preparation of Three-Particle GHZ Class 
States," Communications in Theoretical Physics, vol. 49, 
p. 359, 2008. 

[6] Z.-J. Zhang, "Multiparty quantum secret sharing of secure 
direct communication," Physics Letters A, vol. 342, pp. 
60-66, 2005. 

[7] C. H. Bennett, G. Brassard, C. Crépeau, R. Jozsa, A. 
Peres, and W. K. Wootters, "Teleporting an unknown 
quantum state via dual classical and Einstein-Podolsky-
Rosen channels," Physical Review Letters, vol. 70, p. 
1895, 1993. 

[8] D. Wang, Y.-m. Liu, and Z.-j. Zhang, "Remote 
preparation of a class of three-qubit states," Optics 
Communications, vol. 281, pp. 871-875, 2008. 

[9] N. Gisin, G. Ribordy, W. Tittel, and H. Zbinden, 
"Quantum cryptography," Reviews of modern physics, 
vol. 74, pp. 145-195, 2002. 

[10] Z.-j. Zhang, Y. Li, and Z.-x. Man, "Multiparty quantum 
secret sharing," Physical Review A, vol. 71, p. 044301, 
2005. 

[11] W. K. Wootters and W. H. Zurek, "A single quantum 
cannot be cloned," Nature, vol. 299, pp. 802-803, 1982. 

[12] C. Chia-Hung, L. Tien-Sheng, C. Ting-Hsu, Y. Shih-Yi, 
and K. Sy-Yen, "Quantum authentication protocol using 
entanglement swapping," in Nanotechnology (IEEE-
NANO), 2011 11th IEEE Conference on, 2011, pp. 1533-
1537. 

[13] L. Zhihao, C. Hanwu, L. Wenjie, and X. Xiling, 
"Mutually Authenticated Quantum Key Distribution 
Based on Entanglement Swapping," in Circuits, 
Communications and Systems, 2009. PACCS '09. Pacific-
Asia Conference on, 2009, pp. 380-383. 

[14] H.-K. Lo, "Classical-communication cost in distributed 
quantum-information processing: A generalization of 
quantum-communication complexity," Physical Review A, 
vol. 62, p. 012313, 2000. 

[15] A. K. Pati, "Minimum classical bit for remote preparation 
and measurement of a qubit," Physical Review A, vol. 63, 
p. 014302, 2000. 

[16] C. H. Bennett, D. P. DiVincenzo, P. W. Shor, J. A. 
Smolin, B. M. Terhal, and W. K. Wootters, "Remote state 
preparation," Physical Review Letters, vol. 87, p. 077902, 
2001. 

[17] M.-Y. Ye, Y.-S. Zhang, and G.-C. Guo, "Faithful remote 
state preparation using finite classical bits and a 
nonmaximally entangled state," Physical Review A, vol. 
69, p. 022310, 2004. 

[18] I. Devetak and T. Berger, "Low-entanglement remote 
state preparation," Physical review letters, vol. 87, pp. 
197901-197901, 2001. 



 
 

 

[19] X. Peng, X. Zhu, X. Fang, M. Feng, M. Liu, and K. Gao, 
"Experimental implementation of remote state preparation 
by nuclear magnetic resonance," Physics Letters A, vol. 
306, pp. 271-276, 2003. 

[20] S. Babichev, B. Brezger, and A. Lvovsky, "Remote 
preparation of a single-mode photonic qubit by measuring 
field quadrature noise," Physical review letters, vol. 92, p. 
047903, 2004. 

[21] G.-Y. Xiang, J. Li, B. Yu, and G.-C. Guo, "Remote 
preparation of mixed states via noisy entanglement," 
Physical Review A, vol. 72, p. 012315, 2005. 

[22] A. Hayashi, T. Hashimoto, and M. Horibe, "Remote state 
preparation without oblivious conditions," Physical 
Review A, vol. 67, p. 052302, 2003. 

[23] Y. Xia, J. Song, and H.-S. Song, "Multiparty remote state 
preparation," Journal of Physics B: Atomic, Molecular 
and Optical Physics, vol. 40, p. 3719, 2007. 

[24] B. A. Nguyen and J. Kim, "Joint remote state 
preparation," Journal of Physics B: Atomic, Molecular 
and Optical Physics, vol. 41, p. 095501, 2008. 

[25] N. A. Peters, J. T. Barreiro, M. E. Goggin, T.-C. Wei, and 
P. G. Kwiat, "Remote state preparation: arbitrary remote 
control of photon polarization," arXiv preprint quant-
ph/0503062, 2005. 

[26] N. S. Yanofsky and M. A. Mannucci, Quantum computing 
for computer scientists vol. 20: Cambridge University 
Press Cambridge, 2008. 

[27] Z.-j. Zhang and Z.-x. Man, "Multiparty quantum secret 
sharing of classical messages based on entanglement 
swapping," Physical Review A, vol. 72, p. 022303, 2005. 

[28] Y. H. Chou, C. Y. Chen, R. K. Fan, H. C. Chao, and F. J. 
Lin, "Enhanced multiparty quantum secret sharing of 
classical messages by using entanglement swapping," 
Information Security, IET, vol. 6, pp. 84-92, 2012. 

[29] Z. Dexi, Z. Qiuyu, and L. Xiaoyu, "Quantum 
Cryptographic Network Using Entanglement Swapping," 
in Networks Security Wireless Communications and 
Trusted Computing (NSWCTC), 2010 Second 
International Conference on, 2010, pp. 373-376. 

[30] M. Niemiec and A. R. Pach, "Management of security in 
quantum cryptography," Communications Magazine, 
IEEE, vol. 51, pp. 36-41, 2013. 

[31] T. S. Humble, "Quantum security for the physical layer," 
Communications Magazine, IEEE, vol. 51, pp. 56-62, 
2013. 

[32] L. Xiaoyu, W. Nianqing, and Z. Dexi, "Quantum 
Determined Key Distribution Scheme Using Quantum 
Teleportation," in Software Engineering, 2009. WCSE '09. 
WRI World Congress on, 2009, pp. 431-434. 

[33] C. Sheng-Tzong, W. Chun-Yen, and T. Ming-Hon, 
"Quantum communication for wireless wide-area 
networks," Selected Areas in Communications, IEEE 
Journal on, vol. 23, pp. 1424-1432, 2005. 

[34] M. Alshowkan, K. Elleithy, A. Odeh, and E. Abdelfattah, 
"A new algorithm for three-party Quantum key 
distribution," in Innovative Computing Technology 
(INTECH), 2013 Third International Conference on, 
2013, pp. 208-212. 

 
 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSansMM
    /AdobeSerifMM
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BellGothicStd-Light
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /blex
    /blsy
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /Cmb10
    /CMB10
    /Cmbsy10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /Cmbx10
    /CMBX10
    /Cmbx12
    /CMBX12
    /Cmbx5
    /CMBX5
    /Cmbx6
    /CMBX6
    /Cmbx7
    /CMBX7
    /Cmbx8
    /CMBX8
    /Cmbx9
    /CMBX9
    /Cmbxsl10
    /CMBXSL10
    /Cmbxti10
    /CMBXTI10
    /Cmcsc10
    /CMCSC10
    /Cmcsc8
    /CMCSC8
    /Cmcsc9
    /CMCSC9
    /Cmdunh10
    /CMDUNH10
    /Cmex10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /Cmff10
    /CMFF10
    /Cmfi10
    /CMFI10
    /Cmfib8
    /CMFIB8
    /Cminch
    /CMINCH
    /Cmitt10
    /CMITT10
    /Cmmi10
    /CMMI10
    /Cmmi12
    /CMMI12
    /Cmmi5
    /CMMI5
    /Cmmi6
    /CMMI6
    /Cmmi7
    /CMMI7
    /Cmmi8
    /CMMI8
    /Cmmi9
    /CMMI9
    /Cmmib10
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /Cmr10
    /CMR10
    /Cmr12
    /CMR12
    /Cmr17
    /CMR17
    /Cmr5
    /CMR5
    /Cmr6
    /CMR6
    /Cmr7
    /CMR7
    /Cmr8
    /CMR8
    /Cmr9
    /CMR9
    /Cmsl10
    /CMSL10
    /Cmsl12
    /CMSL12
    /Cmsl8
    /CMSL8
    /Cmsl9
    /CMSL9
    /Cmsltt10
    /CMSLTT10
    /Cmss10
    /CMSS10
    /Cmss12
    /CMSS12
    /Cmss17
    /CMSS17
    /Cmss8
    /CMSS8
    /Cmss9
    /CMSS9
    /Cmssbx10
    /CMSSBX10
    /Cmssdc10
    /CMSSDC10
    /Cmssi10
    /CMSSI10
    /Cmssi12
    /CMSSI12
    /Cmssi17
    /CMSSI17
    /Cmssi8
    /CMSSI8
    /Cmssi9
    /CMSSI9
    /Cmssq8
    /CMSSQ8
    /Cmssqi8
    /CMSSQI8
    /Cmsy10
    /CMSY10
    /Cmsy5
    /CMSY5
    /Cmsy6
    /CMSY6
    /Cmsy7
    /CMSY7
    /Cmsy8
    /CMSY8
    /Cmsy9
    /CMSY9
    /Cmtcsc10
    /CMTCSC10
    /Cmtex10
    /CMTEX10
    /Cmtex8
    /CMTEX8
    /Cmtex9
    /CMTEX9
    /Cmti10
    /CMTI10
    /Cmti12
    /CMTI12
    /Cmti7
    /CMTI7
    /Cmti8
    /CMTI8
    /Cmti9
    /CMTI9
    /Cmtt10
    /CMTT10
    /Cmtt12
    /CMTT12
    /Cmtt8
    /CMTT8
    /Cmtt9
    /CMTT9
    /Cmu10
    /CMU10
    /Cmvtt10
    /CMVTT10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Dcb10
    /Dcbx10
    /Dcbxsl10
    /Dcbxti10
    /Dccsc10
    /Dcitt10
    /Dcr10
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EuroSig
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KozGoProVI-Medium
    /KozMinProVI-Regular
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /MyriadPro-Black
    /MyriadPro-BlackIt
    /MyriadPro-Bold
    /MyriadPro-BoldIt
    /MyriadPro-It
    /MyriadPro-Light
    /MyriadPro-LightIt
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomDGR-Bold
    /NimbusRomDGR-BoldItal
    /NimbusRomDGR-Regu
    /NimbusRomDGR-ReguItal
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SimHei
    /SimSun
    /SimSun-PUA
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


