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Abstract—Multimedia data encryption attempts to prevent 
unauthorized disclosure of confidential multimedia information 
in transit or storage. Security of multimedia files attracts more 
and more attention and many encryption methods have been 
proposed in literature. If we call a multimedia data stream 
(message) plaintext , the process of transforming the plaintext 
into unintelligible data stream is referred to as multimedia 
encryption (MME) where the encrypted message (data stream) is 
often named ciphertext. The process of transforming the 
ciphertext back into plaintext is termed decryption. We propose a 
new block cipher based on randomized key of size n × n where n 
is the block size and the block undergoes n2 iterations with the 
plaintext. Every iteration generates the pseudo cipher text. The 
encryption process generate the ciphertext C with the help of the 
randomized key. The decryption apply the key in reverse order 
on the cipher text, to get back the plain text. This work deals with 
the problem of efficient multimedia data encryption.  

Keywords- ciphertext, plaintext, encryption, decryption, 
randomize 

I.  INTRODUCTION  
Everyone has secrets; some have more than others. When it 

becomes necessary to transmit those secrets from one point to 
another, it's important to protect the information while it's in 
transit. There are many aspects to security and many 
applications, ranging from secure commerce and payments to 
private communications and protecting passwords. One 
essential aspect for secure communications is that of 
cryptography. In the past, cryptography is heavily used for 
military applications to keep sensitive information secret from 
enemies.  

Cryptography [3] [10] presents various methods for taking 
legible, readable data, and transforming it into unreadable data 
for the purpose of secure transmission, and then using a key to 
transform it back into readable data when it reaches its 
destination. The most secure techniques use a mathematical 
algorithm and a variable value known as a 'key'. Cryptography 
uses a single key to encrypt i.e. changing data so that it is 
unrecognizable and useless to an unauthorized person and 
decrypt a message i.e. changing it back to its original form. 

There are several ways of classifying cryptographic 
algorithms Secret Key Cryptography [1] [7], which uses a 

single key for both encryption and decryption. Public Key 
Cryptography, which uses one key for encryption and another 
for decryption. Hash Functions uses a mathematical 
transformation to irreversibly "encrypt" information. The goal 
of cryptography extends beyond merely making data 
unreadable; it also extends into user authentication, 
Privacy/confidentiality, Integrity, Non-repudiation. 

Symmetric encryption techniques were used to secure 
information transmitted on public networks. Traditional 
symmetric cryptographic systems are based on the idea of a 
shared secret. In such a system, two parties that want to 
communicate securely first agree in advance on a single "secret 
key" that allows each party to both encrypt and decrypt 
messages. 

A block cipher [13] [14] is a type of symmetric-key 
encryption algorithm that transforms a fixed-length block of 
plaintext (unencrypted text) data into a block of ciphertext 
(encrypted text) data of the same length. This transformation 
takes place under the action of a user-provided secret key [13]. 
Decryption is performed by applying the reverse 
transformation to the ciphertext block using the same secret 
key. The fixed length is called the block size, and for many 
block ciphers, the block size is 64 bits. In this algorithm we use 
variable block size, the sender and receiver of a message share 
a single, common key that is used to encrypt and decrypt the 
message.  

In communications, a code is a rule for converting a piece 
of information (for example, a letter, word, or phrase) into 
another form or representation, not necessarily of the same sort. 
In communications and information processing, encoding is the 
process by which a source (object) performs this conversion of 
information into data, which is then sent to a receiver 
(observer), such as a data processing system. Decoding [2] [5] 
is the reverse process of converting data, which has been sent 
by a source, into information.       

A key [12] is a piece of information that controls the 
operation of a cryptography algorithm. In encryption, a key 
specifies the particular transformation of plaintext into 
ciphertext,. Keys are also used in other cryptographic 
algorithms, such as digital signature schemes and keyed-hash 
functions (also known as MACs), often used for authentication. 
For a well-designed algorithm, enciphering the same plaintext 
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but with a different key should produce a totally different 
ciphertext. Similarly, decrypting should produce the same 
plaintext. 

A random number generator (often abbreviated as RNG) is 
a computational or physical device designed to generate a 
sequence of numbers or symbols that lack any pattern, i.e. 
appear random [4]. Hardware-based systems for random 
number generation are widely used, but often fall short of this 
goal, though they may meet some of the statistical tests for 
randomness intended to ensure that they do not have any easily 
discernible patterns. The many applications of randomness 
have led to many different methods for generating random 
data. These methods may vary as to how unpredictable or 
statistically random they are, and how quickly they can 
generate random numbers. 

II. RELATED STUDIES 
Cryptography [6] [17] probably began in or around 2000 

B.C. in Egypt, where hieroglyphics were used to decorate the 
tombs of deceased rulers and kings. These hieroglyphics told 
the story of the life of the king and proclaimed the great acts of 
his life. They were purposefully cryptic, but not apparently 
intended to hide the text. Rather, they seem to have been 
intended to make the text seem more regal and important. As 
time went by, these writings became more and more 
complicated, and eventually the people lost interest in 
deciphering them. 

Cryptanalysis [2] [21] is the practice of changing ciphertext 
into plaintext without complete knowledge of the cipher. The 
Arabs were the first to make significant advances in 
cryptanalysis. An Arabic author, Qalqashandi, wrote down a 
technique for solving ciphers which is still used today. The 
technique is to write down all the ciphertext letters and count 
the frequency of each symbol. Using the average frequency of 
each letter of the language, the plaintext can be written out. 
This technique is powerful enough to cryptanalyze any 
monoalphabetic substitution cipher if enough cyphertext is 
provided. 

In 1628, a Frenchman named Antoine Rossignol helped his 
army defeat the Huguenots by decoding a captured message. 
After this victory, he was called upon many times to solve 
ciphers for the French government. He used two lists to solve 
his ciphers: "one in which the plain elements were in 
alphabetical order and the code elements randomized, and one 
to facilitate decoding in which the code elements stood in 
alphabetical or numerical order while their plain equivalents 
were disarranged." When Rossignol died in 1682, his son, and 
later his grandson, continued his work. By this time, there were 
many cryptographers employed by the French government. 

In 1817, Colonel Decius Wadsworth developed a set of two 
disks, one inside the other, where the outer disk had the 26 
letters of the alphabet, and the numbers 2-8, and the inner disk 
had only the 26 letters. The disks were geared together at a 
ratio of 26:33. To encipher a message, the inner disk is turned 
until the desired letter is at the top position, with the number of 
turn required for this result transmitted as ciphertext.  Because 
of the gearing, a ciphertext substitution for a character will not 

repeat itself until all 33 characters for that plaintext letter have 
been used.  

In 1844, the development of cryptography[3] [10] was 
dramatically altered by the invention of the telegraph. 
Communication with the telegraph was by no means secure, so 
ciphers were needed to transmit secret information.  The 
public's interest in cryptography blossomed, and many 
individuals attempted to formulate their own cipher systems. 
The advent of the telegraph provided the first instance where a 
base commander could be in instant communication with his 
field commanders during battle. Thus, a field cipher was 
needed. At first, the military used a Vigenere cipher with a 
short repeating keyword, but in 1863, a solution was 
discovered by Friedrich W. Kasiski for all periodic 
polyalphabetic ciphers which upto this time were considered 
unbreakable, so the military had to search for a new cipher to 
replace the Vigenere. 

In 1859, Pliny Earle Chase, developed what is known as the 
fractionating or tomographic cipher. A two digit number was 
assigned to each character of plaintext by means of a table. 
These numbers were written so that the first numbers formed a 
row on top of the second numbers. The bottom row was 
multiplied by nine, and the corresponding pairs are put back in 
the table to form the ciphertext. 

In 1917, the Americans formed the cryptographic 
organization M I-8. It's director was Herbert Osborne Yardley. 
They analyzed all types of secret messages, including secret 
inks, encryptions, and codes. They continued with much 
success during and after WW1, but in 1929, Herbert Hoover 
decided to close them down because he thought it was 
improper to "read others' mail". Yardley was hard pressed to 
find work during the depression, so to feed his family, he wrote 
a book describing the workings of M I-8. It was titled "The 
American Black Chamber", and became a best seller. Many 
criticized him for divulging secrets and glorifying his own 
actions during the War. Another American, William Frederick 
Friedman, worked with his wife, Elizebeth Smith, to become 
"the most famous husband-and-wife team in the history of 
cryptology". He developed new ways to solve Vigenere-like 
ciphers using a method of frequency counts and 
superimposition to determine the key and plaintext. 

 In 1948, Shannon published "A Communications Theory 
of Secrecy Systems". Shannon was one of the first modern 
cryptographers to attribute advanced mathematical techniques 
to the science of ciphers. Although the use of frequency 
analysis for solving substitution ciphers was begun many years 
earlier, Shannon's analysis demonstrates several important 
features of the statistical nature of language that make the 
solution to nearly all previous ciphers very straight forward. 
Perhaps the most important result of Shannon's famous paper is 
the development of a measure of cryptographic strength called 
the 'unicity distance'. 

In August 2002 researchers Fuller and Millar discovered a 
mathematical property of the cipher that, while not an attack, 
might be exploitable into an attack (the approach may actually 
has serious consequences for some other algorithms, too). 
Thus, it's worth staying tuned to future work. A good 
alternative to AES is the Serpent algorithm, which is slightly 



slower but is very resistant to attack. For many applications 
triple-DES is a very good encryption algorithm; it has a 
reasonably lengthy key (112 bits), no patent issues, and a very 
long history of withstanding attacks (it's withstood attacks far 
longer than any other encryption algorithm with reasonable key 
length in the public literature, so it's probably the safest 
publicly-available symmetric encryption algorithm when 
properly implemented). However, triple-DES is very slow 
when implemented in software, so triple-DES can be 
considered ``safest but slowest.'' Twofish appears to be a good 
encryption algorithm, but there are some lingering questions - 
Sean Murphy and Fauzan Mirza showed that Twofish has 
properties that cause many academics to be concerned (though 
as of yet no one has managed to exploit these properties). 
MARS is highly resistent to ``new and novel'' attacks [8], but 
it's more complex and is impractical on small-ability 
smartcards. Don't use ``double DES'' (using DES twice) - that's 
subject to a ``man in the middle'' attack that triple-DES avoids. 
Your protocol should support multiple encryption algorithms, 
anyway; that way, when an encryption algorithm is broken, 
users can switch to another one.  

For encrypting worthless data, the old DES algorithm has 
some value, but with modern hardware it's too easy to break 
DES's 56-bit key using brute force. If you're using DES, don't 
just use the ASCII text key [12] as the key - parity is in the 
least (not most) significant bit, so most DES algorithms will 
encrypt using a key value well-known to adversaries; instead, 
create a hash of the key and set the parity bits correctly (and 
pay attention to error reports from your encryption routine). 
So-called ``exportable'' encryption algorithms only have 
effective key lengths of 40 bits, and are essentially worthless; 
in 1996 an attacker could spend $10,000 to break such keys in 
twelve minutes or use idle computer time to break them in a 
few days, with the time-to-break halving every 18 months in 
either case. 

Block encryption algorithms [11] [16] can be used in a 
number of different modes, such as ``electronic code book'' 
(ECB) and ``cipher block chaining'' (CBC) by H. Gilbert [11]. 
In nearly all cases, use CBC, and do not use ECB mode - in 
ECB mode, the same block of data always returns the same 
result inside a stream, and this is often enough to reveal what's 
encrypted. Many modes, including CBC mode, require an 
``initialization vector'' (IV). The IV doesn't need to be secret, 
but it does need to be unpredictable by an attacker. Don't reuse 
IV's across sessions - use a new IV each time you start a 
session. 

There are a number of different streaming encryption 
algorithms, but many of them have patent restrictions. RC4 
was a trade secret of RSA Data Security Inc; it's been leaked 
since, and no real legal impediment to its use, but RSA Data 
Security has often threatened court action against users of it 
(it's not at all clear what RSA Data Security could do, but no 
doubt they could tie up users in worthless court cases). If you 
use RC4, use it as intended - in particular, always discard the 
first 256 bytes it generates, or you'll be vulnerable to attack 
[10] [15]. SEAL is patented by IBM - so don't use it. SOBER is 
patented; the patent owner has claimed that it will allow many 
uses for free if permission is requested, but this creates an 
impediment for later use. Even more interestingly, block 

encryption algorithms can be used in modes that turn them into 
stream ciphers, and users who want stream ciphers should 
consider this approach (you'll be able to choose between far 
more publicly-available algorithms). 

The cracking of MD5 meant that forged digital certificates 
could be created to fool Website visitors into thinking a bogus 
Website was, in fact, legitimate an obvious potential boom for 
phishing sites. Shortly after the researchers' announcement, 
VeriSign moved to update all of the certificates it issued using 
MD5 to SHA-1 DES [18] [20](Data Encryption Standard) is a 
symmetric cipher defined in Federal Information Processing 
(FIPS) Standard Number 46 in 1977 as the federal government  
approved encryption algorithm for sensitive but non-classified 
information. 

DES was developed by IBM and was based upon IBM's 
earlier Lucifer cipher.DES utilizes a 56-bit key. This key size is 
vulnerable to a brute force attack using current technology. 

A variant of DES [19], Triple DES, provides significantly 
enhanced security by executing the core DES algorithm three 
times in a row. The has the effect of making the DES 
encryption much more difficult to brute force. Triple-DES is 
estimated to be 2 to the 56th times more difficult to break than 
DES. Triple DES[18] can still be considered a secure 
encryption algorithm. Triple DES is also written as 3-DES or 
3DES. 

In cryptography [7] [10], RC2 is a block cipher designed by 
Ron Rivest in 1987. "RC" stands for "Ron's Code" or "Rivest 
Cipher"; other ciphers designed by Rivest include RC4, RC5 
and RC6. RC2 is a 64-bit block cipher with a variable size key. 
Its 18 rounds are arranged as a source-heavy Feistel network, 
with 16 rounds of one type (MIXING) punctuated by two 
rounds of another type (MASHING). A MIXING round 
consists of four applications of the MIX transformation, as 
shown in the diagram. 

The development of RC2 was sponsored by Lotus, who 
was seeking a custom cipher that, after evaluation by the NSA, 
could be exported as part of their Lotus Notes software. The 
NSA suggested a couple of changes, which Rivest 
incorporated. After further negotiations, the cipher was 
approved for export in 1989. Along with RC4, RC2 with a 40-
bit key size was treated favourably under US export regulations 
for cryptography. RC2 is vulnerable to a related-key attack 
using 234 chosen plaintexts by Y. Lu and S. Vaudenay [8]. 

III. METHODOLOGY 
A novel methodology is proposed to achieve encryption by 

controlling certain operations in the data using a randomized 
key. The key is an n × n matrix positions generated with the 
help of randomize function without duplication. Every iteration 
generates a pseudo cipher text. The block size could be any 
value. The encryption process generates the ciphertext C the m 
× m matrix. The decryption process undergoes n2 iterations 
using key and C to get the plaintext. 

 

 



Figure 1.  Block diagram 
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A. Algorithm 
1) Step 1:  Randomized key generation 

Generate a pair of values (i,j) randomly, 1<=i<=m, 
1<=j<=m, such that no pair (i,j) is repeated more than 
once. 

Let K denote the collection of pairs (i,j) stored as per the 
order of generation.  

2) Step 2:   Encryption 
Let p be a plaintext of size n. 

Let a = n(mod m²). 

If a = 0 set k = n/m² else set k = n/m² + 1. 

The plaintext p is divided in to k blocks, say p1,p2,---,pk, 
such that the first m entries of p form the first row of p1, 
second m elements the second row of p1 and so on. 

Similarly we define p2,p3,---,pk. 

If a ≠ 0 then we add the require number of zeros at the 
end of the plaintext, so that the last block pk is of order 
m × m. 

For l = 1,…,k. 

Let aij be the (i,j)th element of pl. 

Change aij as per the generation order of the pair(i,j) as 
follows,  

aij^  = 
⎝
⎜
⎛

⎠
⎟
⎞

 ∑
r=1

n
arj+ ∑

s=1

n
ais -aij  

If aij^  (mod 2) = 0, set aij= 1 else set aij = 0. 

Let cl be the m × m matrix with the modified aij. 

c1 is the ciphertext corresponding to p1. 

3) Step 3:  Decryption 
For l = 1,---,k. 

Let aij be the (ij)th element of cl. 

Change aij as per the reverse order of generation of the 
pair (i,j) as follows, 

 aij^  = 
⎝
⎜
⎛

⎠
⎟
⎞

 ∑
r=1

n
arj+ ∑

s=1

n
ais -aij  

If  aij^  (mod 2) = 0, set aij = 1 else set aij = 0. 

The (aij) = pl, the original plaintext block. 

The plaintext p = p1,p2,---,pk. 

IV. EXPERIMENTAL RESULTS 
As a result of the widespread use of image, audio, and 

video data, protecting media content is becoming increasingly 
necessary. The algorithm uses the experimental environment, 
CPU:  Intel(R) core(TM)2 DVOE7200 @ 2.53GHz, 0.99 GB 
of RAM; Operating System: Windows XP Professional. 

A. Results: Block size : 8 bits 

TABLE I.  COMPARISON OF DIFFERENT FILE FORMATS 

FILE TYPE  
& SIZE 

TIME FOR 
ENCRYPTION 

TIME FOR 
DECRYPTION 

Txt,1kb 78ms 63ms 

Doc,551kb 1secs 360 ms 1secs 47 ms 

Bmp,14.3kb 141 ms 143 ms 

Jpeg,1.69mb 3 secs 469 ms 3 secs 266ms 

Pdf,245kb 562 ms 531 ms 

Xls,29kb 141 ms 125 ms 

Mp3,50.3kb 171 ms 128 ms 

Wav,45.3mb 36 secs 35 secs 

Vob,62.8mb 47 secs 46 secs 

A VOB file (Video Object) is a container format in DVD-
Video media [9]. VOB can contain video, audio, subtitle and 
menu contents multiplexed together into a stream form. VOB is 
based on MPEG-2 Program stream format, but with additional 
limitations and specifications in the private streams.The 
MPEG-2 Program stream has provisions for non-standard data 
(as used in VOB files) in the form of so-called private streams. 
VOB files are a very strict subset of the MPEG-2 Program 
stream standard. While all VOB files are MPEG-2 Program 
streams, not all MPEG-2 Program streams comply with the 
definition for a VOB file. 



File format: video file 
File size:62.8mb 
Play time: 3mts 

TABLE II.  COMPARISON OF DIFFERENT FILE FORMATS 

BLOCK SIZE 
(BITS) 

TIME FOR   
ENCRYPTION 

TIME FOR  
DECRYPTION 

8 47 secs 46 secs 

16 1 min 10 secs 1 min 9 secs 

32 1 min 31 secs 1 min 30 secs 

64 2 min 35 secs 2 min 34 secs 

V. CONCLUSION 
The traditional approaches which encrypt the general data 

directly are not suitable for the special nature of multimedia 
data. The multimedia data requires the application of security 
in order to protect the privacy of its contents. The encryption of 
files is among the simplest ways employed in protecting the 
contents of a document from being accessed without 
authorization. So many new encryption approaches have 
merged to overcome shortcomings and provide confidentiality. 
In this paper we developed a novel dynamic cryptographic key 
generation scheme for multimedia data encryption.. 

REFERENCES 
[1] M. Bellare and P. Rogaway, “Robust computational secret sharing and a 

unified account of classical secret-sharing goals”,  Proceedings of the 
14th ACM Conference on Computer and Communications Security 
(CCS), ACM, 2007.  

[2] J. Zhou, Z. Liang, Y. Chen, and O. C. Au, “Security analysis of 
multimedia encryption schemes based on multiple Huffman table”,  
IEEE Signal Processing Letters, vol. 14, no. 3, pp. 201– 204, 2007. 

[3] M. Bellare, A. Boldyreva and A. O'Neill, “Deterministic and efficiently 
searchable encryption”, Advances in Cryptology - Crypto 2007 
Proceedings, Lecture Notes in Computer Science Vol. 4622, A. Menezes 
ed, Springer-Verlag, 2007.  

[4] Elaine Barker and John Kelsey, “Recommendation for Random Number 
Generation Using Deterministic Random Bit Generators”,  NIST Special 
Publication 800-90. Revised March 2007. 

[5] M. Grangetto, E. Magli and G. Olmo, “Multimedia selective encryption 
by means of randomized arithmetic coding”, IEEE Transactions on 
Multimedia, vol. 8, no. 5, 2006. 

[6] M. Abdalla, M. Bellare, D. Catalano, E. Kiltz, T. Kohno, T. Lange, J. 
Malone-Lee, G. Neven, P. Paillier and H. Shi, “Searchable Encryption 
Revisited: Consistency Properties”,  Relation to Anonymous IBE, and 
Extensions. Advances in Cryptology - Crypto 2005 Proceedings, Lecture 
Notes in Computer Science Vol. 3621, V. Shoup ed, Springer-Verlag, 
2005.  

[7] K. Pietrzak, M. Bellare and P. Rogaway, “Improved Security Analyses 
for CBC MACs”,  Advances in Cryptology - Crypto 2005 Proceedings, 
Lecture Notes in Computer Science Vol. 3621, Springer-Verlag, 2005.  

[8] Y. Lu and S. Vaudenay, “Faster correlation attack on Bluetooth 
keystream generator E0. In M. Franklin, editor, Advances in Cryptology 
- Crypto 2004, 24th Annual International Cryptology Conference, Santa 
Barbara, California, USA, August 15-19, 2004. Proceedings, volume 
3152 of Lecture Notes in Computer Science, pages 407 - 425. Springer-
Verlag, 2004. 

[9] L. S. Choon, A. Samsudin, and R. Budiarto, “Lightweight and cost-
effective MPEG video encryption, in Proc. of Information and 
Communication Technologies”,  From Theory to Applications, 2004, pp. 
525–526. 

[10] B. Canvel, A. Hiltgen, S. Vaudenay, and M. Vuagnoux,”Password 
interception in a SSL/TLS channel”, In D. Boneh, editor, Advances in 
Cryptology - Crypto 2003, 23rd Annual International Cryptology 
Conference, Santa Barbara, California, USA, August 17-21, 2003, 
Proceedings, volume 2729 of Lecture Notes in Computer Science, pages 
583-599. Springer-Verlag, 2003.  

[11] H. Gilbert, “The Security of  One-Block-to-Many  Modes of Operation”,  
In Thomas Johansson (Ed.) Fast Software Encryption - FSE 2003, 
Lecture Notes in Computer Science, Springer-Verlag, 2003. 

[12] M. Bellare and B. Yee, “Forward-Security in Private-Key 
Cryptography”, Topics in Cryptology - CT-RSA 03, Lecture Notes in 
Computer Science Vol. 2612, M. Joye ed, Springer-Verlag, 2003.  

[13] H. Gilbert and M. Minier, “New results on the pseudorandomness of 
some block cipher constructions”, In M. Matsui (Ed.) Fast Software 
Encryption - FSE 2001, Lecture Notes in Computer Science 2355, 
Springer-Verlag, 2002, 248–266. 

[14] P. Rogaway, M. Bellare, J. Black and T. Krovetz, “OCB: A block-cipher 
mode of operation for efficient authenticated encryption”, Proceedings 
of the 8th ACM Conference on Computer and Communications Security 
(CCS), ACM, 2001.  

[15] J. Kelsey, Bruce Schneier, David Wagner, and C. Hall, “Cryptanalytic 
Attacks on Pseudorandom Number Generators, Fast Software 
Encryption”,  Fifth International Workshop Proceedings (March 1998), 
Springer-Verlag, 1998, pp. 168-188. 

[16] Mitsuru Matsui, “The First Experimental Cryptanalysis of the Data 
Encryption Standard”. In Advances in Cryptology Proceedings of 
CRYPTO ’94, Lecture Notes in Computer Science 839, Springer-
Verlag, 1994. 

[17] Alfred J.Menezes, Paul C. van Oorschot, and Scott A. Vanstone, 
Handbook of Applied Cryptography, CRC Press, 1997. 

[18] Christof Paar and Jan Pelzl, "The Advanced Encryption Standard", 
Chapter 4 of "Understanding Cryptography, A Textbook for Students 
and Practitioners". Springer, 2009. 

[19]  Diffie, Whitfield and Martin Hellman, "Exhaustive Cryptanalysis of the 
NBS Data Encryption Standard" IEEE Computer 10(6), June 1977, 
pp74–84.  

[20] John Kelsey, Stefan Lucks, Bruce Schneier, Mike Stay, David Wagner, 
and Doug Whiting, “Improved Cryptanalysis of Rijndael”, Fast Software 
Encryption, 2000 pp213–230. 

[21]  ] M. Hellman, R.Merkle, R. Schroeppel, L.Washington, W. Diffie, S. 
Pohlig, and P. Schweitzer, “Results of an initial attempt to cryptanalyze 
the NBS Data Encryption Standard”. Technical Report SEL 76-042, 
Department of Electrical Engineering, Stanford University, 1976. 

 



<<
  /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 /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /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
    /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
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /CMBX10
    /CMBX12
    /CMBX5
    /CMBX6
    /CMBX7
    /CMBX8
    /CMBX9
    /CMBXSL10
    /CMBXTI10
    /CMCSC10
    /CMCSC8
    /CMCSC9
    /CMDUNH10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /CMFF10
    /CMFI10
    /CMFIB8
    /CMINCH
    /CMITT10
    /CMMI10
    /CMMI12
    /CMMI5
    /CMMI6
    /CMMI7
    /CMMI8
    /CMMI9
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /CMR10
    /CMR12
    /CMR17
    /CMR5
    /CMR6
    /CMR7
    /CMR8
    /CMR9
    /CMSL10
    /CMSL12
    /CMSL8
    /CMSL9
    /CMSLTT10
    /CMSS10
    /CMSS12
    /CMSS17
    /CMSS8
    /CMSS9
    /CMSSBX10
    /CMSSDC10
    /CMSSI10
    /CMSSI12
    /CMSSI17
    /CMSSI8
    /CMSSI9
    /CMSSQ8
    /CMSSQI8
    /CMSY10
    /CMSY5
    /CMSY6
    /CMSY7
    /CMSY8
    /CMSY9
    /CMTCSC10
    /CMTEX10
    /CMTEX8
    /CMTEX9
    /CMTI10
    /CMTI12
    /CMTI7
    /CMTI8
    /CMTI9
    /CMTT10
    /CMTT12
    /CMTT8
    /CMTT9
    /CMU10
    /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
    /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
    /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
    /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


