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Abstract

High-order functions are the sole elements in a class
of recursive functions. The functions are related to
each other through application, i.e., applying a
function to an argument yields a value where the
argument and the value are also functions. Through
Froglingo, a language that exactly takes advantage
of high-order functions and their properties, we
introduce the method of representing business
applications including knowledge management in
high-order functions and reasoning according to the
ordering relations among the high-order functions.

1. Introduction

Given an initial set, a function is defined to be a
binary relation, i.c., a set of pairs, on the set such
that no two distinct pairs have the same first
coordinate. The first coordinate of a pair is called an
argument and the second a value. When functions
are allowed to be arguments and (or) values, the
resulting function is called a high-order function.
The collection of all the (high-order) functions
including the initial set is called a class of partial
recursive functions. It is interpreted as the semantics
of a Turing-machine equivalent language.

A partial recursive function may not terminate
on certain arguments. For example, a software
program for the query: “print out all the paths from
vertices A to vertices B in a directed graph”, is not
terminating on a directed graph in which there is a
cycle between A and B. Therefore, all the software
programs with a reasonable quality are tuned during
the development and maintenance such that they
terminate on all the possible arguments. The set of
all the software programs that are terminating
unconditionally has a corresponding semantics: a
class of total recursive functions, a well-restricted
subset of the partial recursive functions.

A function may take more than one arguments at
a time before producing a value. In this paper,
however, we stick with the form of unary (high-
order) functions, i.e., a function strictly takes one
argument at a time before producing a value. A
none-unary function has an equivalent presentation

in the form of unary functions. The process of
converting none-unary functions to unary functions
is called “currying” [1].

Now, we turn our attention to languages. We
have programming languages, including Froglingo,
with the semantics equivalent to a class of partial
recursive functions. On the other hands, we have
data models such as the relational algebra that are
bound by and restrictively within a class of total
recursive function. The EP data model, Froglingo
without variables, is a language semantically
equivalent to a class of total recursive functions [4].
A data model like the EP data model is significant. It
enforces the software applications to be constructed
to terminate unconditionally. It can express all the
possible software applications that are practically
meaningful, provided that the space was unlimited.

By introducing Froglingo in this paper, we
suggest a methodology of representing software
applications including knowledge management in
high-order functions and reasoning on the
applications according to the relationships among
the functions. In Section 2, we discuss the concepts
in which the software applications are represented as
high-order functions. From Section 3 to Section 5,
we introduce the built-in operators that reflect the
ordering relations among the business data. The
concepts up to Section 5 constitute the EP data
model. In Section 6, the concept of variable in
Froglingo is introduced.

2. Finite Data Presentation

In traditional data models, an entity is either
dependent on one and only one other entity, or
independent from the rest of the world. The
functional dependency in relational data model and
the child-parent relationships in the hierarchical data
model are typical examples. This restriction,
however, doesn’t reflect the complexities of the real
world that can be managed using a computer. The
logic of the EP data model is that if one entity is
dependent on entities, then those entities are
precisely two in number. Drawing terminology from
the structure of an organization or a party as in
article [9], one dependent entity is called enterprise



(such as organization and party), the other is called
participant (such as employee and party participant),
and the dependent entity is called participation. An
enterprise consists of multiple participations.
Determined by its enterprise and its participant, a
participation yields a value, and this value is in turn
another enterprise.

The EP data model is described as a formal
language. The core concepts are terms, assignment,
database, normal form, and reduction.

Definition 2.1: Let P be a set of identifiers, and C a
set of constants where null is a special constant.
The set of terms T is formed by the following rules:
1. A constant is a term, i.e.,ce C =>ce T

2. An identifier is a term, i.e.,ae P =ae T

3. The application of a term to another is a term, i.e.,
meT,ne T=>mneT

For example, the expressions 3.14, “a string”,
a_id, (f 1), ((country state) county), ((a b) (c d)) are
terms.

Given m, n, ¢ € T, we introduce the following
notations:

Notation 2.2 1 Terms m and » are called sub-terms
of the application (m n). A term is also called a sub-
term of itself.

2. If g is a sub-term of m or n, then ¢ is also a sub-
term of the application (m n).

3. Term m is called the left sub-term and a left-most
sub-term of the application (m n), and n the right
sub-term and a right-most sub-term of the
application (m n).

4. If q is a left-most sub-term of m, then ¢ is also a
left-most sub-term of the application (m n).
Similarly, if g is a right-most sub-term of #, then ¢ is
also a right-most sub-term of the application (m n).
5. The parentheses surrounding an application can
be omitted when the right sub-term is not another
application. For example, (f 3), ((country state)
county), and ((a b) (¢ d) can be re-written the
following way: f 3, country state and county, and a b
(c d) correspondingly.

6. Given an expression m = n, the symbol = indicates
that the two symbols m and » are identical.

Many notations from the lambda calculus have
been adopted in the EP data model. Unlike the
lambda calculus, however, the EP database has
identifiers and doesn’t have variables. (Froglingo
does have variables as discussed in Section 6.)

A term can be assigned with a value:

Definition 2.3: Given m, n € T, the form m =: n is
an assignment. Here, m is called the assignee; and n
the assigner. All the assignments in a given T make
upaset A ={m=n|meT, neT}

Now we are ready to introduce the definition of
an EP database:

Definition 2.4 An EP database D is the union of a
set of terms 7 < T and a set of assignments 4 c A,
i.e., D =T U 4, such that the followings are true:

1. If an application m n is in D, the left sub-term m
must not be a constant and the right sub-term » must
not have an assigner, i.e.,

mne D=>me (T-C)nVke T,(n=:k)e D

2. If an assignment (m =: n) is in D, m can not be the
left sub-term of another term in D, i.e.,

(m=neD =VteT,mtegD

3. The database D must have no circular set of
assignments, i.e.,
My=:m;, m;=:mj, ..
= m,=mye D.

The above restrictions force users to enter those
and only those business applications that are
semantically equivalent to a class of total recursive
functions [4].

The following example is an EP database for the
“Social Security Department in the United States”
and for a central administration office in a college.
In the “Social Security Department” (SSD), each
resident has a social security number (SSN), name,
and a birth date. In the college, a resident registers
as a student, the college has departments, each
department offers classes, and each class has
students.

Example 2.5 A school administration database:

SSD John birth =: *6/1/90’;

SSD John SSN =:123456789;

College admin (SSD John) enroll =: ‘9/1/08’; College
admin (SSD John) Major =: College CS;

College CS100 (College admin (SSD John)) grade =: “F”’;

According to Definition 2.4, the sub-terms
appeared in the assignee and assigner of a database,
e.g., SSD, John, and SSD John in the sample
database above, are separated entities. We don’t
show them normally because it is clear and implied
by the following propositions:

Proposition 2.6 1. If an application is in a database,
so are its left sub-term and its right sub-term, i.e.
mneD=>meD Nnne D

2. If an assignment is in a database, so are its
assignee and assigner, i.e.

m=neD=>meD nneD

With the EP data model, one may express
directed graphs with circles:

Example 2.7 A directed graph with a circle:

LM, = m,€ D, heren>1

vl v2 =:v2;
v2vl =:vl;
v2v3 =:v3,

Representing and reasoning on knowledge has
been a challenge to traditional technologies [2]. The
example below of knowledge representation and the
corresponding query expressions in Sections 3 and 5



for reasoning show that the EP data model is a
solution.

Example 2.8 A database approximating two recipes:
1. grill (marinate (rub (beef short loin 8 oz) garlic salt))
=:dishl;

2. grill (plate (grill (rub (beef short loin 8 oz) garlic salt))
(sauce chile) (cheese cheddar) ) =: dish2;

The first term embeds the preparation steps of a
recipe: 1) Rub beef short loin, 8 ounces, with garlic
and salt; 2) Marinate it; and 3) grill the short loin.
The second term embeds the preparation steps of
another recipe: 1) Rub beef short loin, 8 ounces,
with garlic and salt; 2) grill the short loin; 3) place
short loin in a plate and spread with chile sauce and
cheddar cheese; and 4) place the plate back to grill.

The database above doesn’t exactly reflect the
recipes in reality. However, Froglingo allows a
recipe to be represented as accurate as a software
application desires by accumulating more attributes.
It doesn’t care if an attribute of a recipe is an
ingredient, a piece of cooking equipment, or a
process. All the attributes are indiscriminatingly
embedded in high-order functions.

Another benefit of doing this is that all the
recipes are stored together with the attributes shared
among them. For example, the attribute “Rub beef
short loin, 8 ounces, with garlic and salt”, which
appeared in both sample recipes given earlier, is
stored once in the database as:
rub (beef short loin 8 oz) garlic salt;

3. Dependent Relations

An application depends both on its function and on
its argument; and thereafter it depends on the sub-
terms of the function and the argument. This leads to
the development of the dependent relations.
Definition 3.1 1. Given an application m n in a
database D, the operators {+ and {- in the
following expressions are defined such that the
expressions are evaluated to be true:

mn {+ m

mn - n

2. Given a term m in a database D, let [, s, r are a
left-most sub-term, a sub-term, and a right-most sub-
term accordingly, then the operators { =+, { =-, and
{ = in the following expressions are defined such
that the expressions are evaluated to be true:

m{=+1
m{=- r
m{= s

Here are the sample expressions with the value
of true:
SSD John birth {+ SSD John;
SSD John birth {=+ SSD;
SSD John birth {=- birth;

College CS CS100 (College admin (SSD John)) { =-John;
birth {= SSD John birth;
John {= SSD John birth.

We will define a type of ordering relations —
dependent relations and show that the operators
above are dependent relations.

Definition 3.2 Given a non-empty set 4, a strict
subset B © 4, and x, y € 4, x is dependent on y in B,
denoted as x py, if and only if x € B implies that y €
B,ie,p={<x,y>|x,ye A;ifx € B, theny € B}.
Here we say that p is a dependent relation in B.

Proposition 3.3 The relations {+, {-, {=+, {=-,

and { = are dependent relations in a database D.

The first 4 operators above have been introduced

and proved as dependent relations in [8] except for
the last one {=. However the proof for {= is clear
from its own definition.
Notation 3.4 The operators {+, {-, {=+, {=-, and
{= are called functional dependency, argumentative
dependency, recursively functional dependency,
recursively  argumentative  dependency, and
recursively neutral dependency correspondingly.

The EP data model supports set-oriented
operations in conjunctions with ordering relations.
We give two examples to demonstrate it in the rest
of the section.

Example 3.5 Select all the participations of John in
the database of Example 2.5:

select $x where $x {=- John;

The output would be John, SSD John, College admin
(SSD John), College CS CS100 (College admin (SSD
John)).

Note that a variable, e.g., 8x in the example
above, can appear in the where clause of a select
operation. Syntactically, it is the same as those
introduced in Section 6. Semantically, however, it
plays no role at all to the construction of a database
since it is local to the select expression.

Given the recipes representation in Example 2.8,
the recursively neutral dependency, i.e., {=, is found
useful in supporting the queries from the customers
in a restaurant who know nothing about knowledge
representation but remembering a few attributes
about dishes. For example, she may express: “I
want a marinated beef short loin. I hate cheese”. A
system having the EP data model may simply
translate her query into a list of key words with
possible negations: “beef, short, loin, marinate, no
cheese”. Further, the system is able to translate the
query to an EP expression:

Example 3.6 select $dish where $dish {= beef and
$dish {= short and $dish {= loin and $dish {= marinate
and not ($dish {= cheese);
The system would include dishl, but not dish2 of
Example 2.8 as the result.



When a database stores thousands of recipes, the
query above may bring up hundreds of satisfied
answers. To narrow down to fewer answers that
customers really want, the customers can describe
more attributes as a part of queries.

Before ending this section, we give the
relationships among the dependent relations.
Lemma3.71.m {+n=m {=+n
2mi{-n=>m{=-n
3m{=+ norm{=-n=>m{=n

The above lemmas say that if a term is
dependent on another, so is it recursively, and if a
term is functionally or argumentatively dependent
on another, so is it neutrally. In other words, {+ and
{- are stronger than {=+ and {=-; and {=+ and
{=- are stronger than{ =.

Dependent relations imply partial orderings. The
first four relations in Notation 3.4 are further tree-
structured orderings [8]. The operator { = is not tree-
structured, but only partial ordering. For example, a
term 4 B (4 C) neutrally dependent on both 4 B and
A C; and the terms 4 B and A4 C dependent on
term A.

4. Equation

The assignments in a database allow terms
semantically equal. Driven by a set of reduction
rules, assignments lead to a set of equations in a
given database. The equations, along with the
dependent relations discussed in Section 3, lead to
the pre-ordering relations that are to be discussed in
Section 5. In this section, we introduce the normal
forms, the reduction rules, and the resulting
equations.

Definition 4.1 Given a database D, the set of normal
forms NF is defined as follows:

1. All the constants are normal forms, i.e.,

ce C =>ce NF

2. All the terms in D that don’t have assigners are
normal forms by themselves, i.e.,

te D-A= te NF

For example, terms “F”, SSD, and SSD John are
normal forms, but not SSD John birth in Example
2.5.

Definition 4.2 Given a database D, we have the one-
step evaluation rules, denoted as > :

1. An identifier not in D is reduced to null, i.e.,
pePnp ¢D = p> null

2. An assignee in D is reduced to its assigner, i.e.,
m=:neD=> m=>n

3.Ifm,ne NF, and m n ¢ D, then m n is reduced to
null,ie,mne NF,mng D= mn > null

4. The application of two terms are reduced to the
application of their normal forms, i.e.,

mne T, m>m’ , n2n = mn>m’n.
Definition 4.3 Let m, n € T with the environment of
a given database D. If there is a finite sequence /,
= T, where qg=20,suchthatm=1,, [, > [, ...,
1> 1, 1,=n, then

1. m is effectively, i.e., in finite steps, reduced to n,
written as m —>gp n.

2. If m; —gp n and m, —gp n, then we say that m; is
equal to m,, denoted as m; == m,. The relation == is
the complete set of the equations derived from the
environment of D.

Example 4.4 The followings are a few equations
from the databases in Example 2.5, 2.7, and 2.8:

SSD John SSN == 123456789,

(College Admin (SSD John) Major) == College CS;
viv2vl == vi;

viv2vIv2vl=vIv2vl;

5. Pre-Ordering Relations

The normal form, resulting from an application,
doesn’t have to depend on the function and the
argument of the application because it exists
independently. However, the normal form is
derivable from the application; and therefore it is
derivable from the function, from the argument, and
from the sub-terms of the function and the argument.
This leads to the development of the pre-ordering
relations.

Definition 5.1 1. Let m, n, ¢ € T and D a database,
if m n == ¢, then the operators (+ and (- in the
following expressions are defined such that the
expressions are evaluated to be true:

g (+ m

q (- n

2.Letm, g, [ s, r€ T, Dadatabase, m == ¢, [ is a
left-most sub-term of m, s is a sub-term of m, and r
is a right-most sub-term of m. Then the operators
(=+,(=-, and (= in the following expressions
are defined such that the expressions are evaluated
to be true:

q (=+ 1
q(=- 1
q (= s

Example 5.2 Given the databases in Example 2.5
2.7, and 2.8, here are a few Boolean expressions
with true values:

“F” (+ College CS CS100 (College admin (SSD John));
“F” (=+ College CS CS100;

“F” (=- SSD John;

“F” (= College admin;

v2 (=+vi; vl (=+v2;

vl (=v2;



Notation 5.3 1. A relation p in a set X is reflexive
iff xp x for each x in X. p is symmetric if xp y
implies y p x, and it is transitive iff xp y and y p z
imply xp z.

2. p is antisymmetric iff whenever x p y and y p x
imply x = y.

3. A relation p is called partial ordering in X iff p is
reflexive, antisymmetric, and transitive.

4. A relation p is called pre-ordering in X if p is
reflexive and transitive.

Proposition 5.4 (=+, (=- and (= are pre-ordering.
Here is the proof for (=

1. It is reflexive because each term is a sub-term of
itself, and equal to itself.

2. It is transitive: Given m (= n and n (= g, prove
that m (= gq.

Since m (= n, there is a m1 such that m == ml and n
is a sub term in m/.

Since n (= g, there is a n/ such that n ==n/ and q is

asub term in nl.

Let nl replace n in mi, and we denote the resulting
term as m2 in which ¢ is a sub term. According to
the theorem 3.5 of [4], we have: m == ml == m2.
Therefore, m (= gq.

The proofs for (=+ and (=- were given in [8],
which were similar to the proof for (=.

The pre-ordering relations appear loose and
irrelevant to the queries supported in traditional
database technologies. However, they were found
useful in the following examples.

Example 5.5 Given the data presentation in
Example 2.7 for a directed graph,

1. The query: if there is a path from v/ to v3 is
expressed as: v3 (=+ vI. It is evaluated to be true
since v3 ==v2 v3== (vl v2) v3.

2. The query: if there is a circle between v/ and v2
is expressed as: v/ (=+ v2 and v2 (=+ vl. It is
evaluated to be true because v/ == v2 v] and v2 ==
vl v2.

In the real life, an object can have many different
names. For example New York steak is actually
referring to beef short loin, which can be represented
as an assignment in the EP data model:

New York steak =: beef short loin;

Then the query: “I want a marinated New York
steak. I hate cheese” would be translated to the
following expression:

Example 5.6 select 3dish where 3dish (= New and
Sdish (= York and $dish (= steak and $dish (= marinate
and not (8dish (= cheese);

This expression may not exactly produce the result
that Example 5.5 did, but it guarantees that the dish
dishl of Example 2.8 will be included as a part of
the outcom.

Notation 6.7 The operators (+, (-, (=+, (=-, and
(= are called functional derivative, argumentative

derivative, recursively  functional derivative,
recursively ~ argumentative derivative, and
recursively neutral derivative correspondingly.
Lemma 5.8 m {=+ n=>m (=+n
mi{+n=m (+ n
m{=-n= m =-n
{-n=>m (-n
{=n=>m (=n

(=+n,orm (——n:m (=n

The lemmas say that if a relation is dependent, it
is also derivative. In other words, the dependent
relations are stronger than derivative relations. The
proofs are clear from their definitions.

m
m
m

6. Variable

Using variable in Froglingo is a method of
carrying (possibly infinite) data with finite
expressions, and it makes Froglingo Turing-machine
equivalent.

A variable in Froglingo is represented by an
identifier preceded with the symbol $. For example,
Sa_var and S$Sstudent. A variable is a term too. The
definitions 2.1 and 2.4 are extended with the
following additions:

Definition 6.1 1. Let V be a set of variables. A
variable is a term, i.e.,ve V =>ve T.

2. If a variable is in the assigner of an assignment in
a database, it must be in the assignee.

3. If a variable is in a term in a database, it cannot be
the left-term of a sub-term in the given term.

With the addition of variables, we can have the
following valid assignments in database:

Example 6.2 The factorial function
fac0=1;
fac sn = (Sn * (fac ($n-1)));

Semantically, the expressions above are
equivalent to a database having infinite assignments:
fac 0 = 1; fac 1 = I; fac 2 = 2; fac 3 = 6; .... It
demonstrates that variables semantically add nothing
to the EP data model, but syntactically the finite
expressions for possible infinite entities (semantics).

A variable can be restricted to prevent unwanted
data from being its instances. As a result, the entities
represented by the terms containing variables obey
the ordering relations discussed in this paper. To
demonstrate this, we modify the recipe of Example
2.8: 1) Rub beef short loin, 8 ounces, with garlic (or
pepper) and salt; 2) Marinate it; and 3) grill the short
loin. The corresponding Froglingo expression is:
Example 6.3 A recipe with optional ingredients
grill (marinate (rub (beef short loin 8 oz)

($x: [$x == garlic or $x == pepper])
salt)) =: dish3;

This assignment is semantically equivalent to the
two separated assignments:



grill (marinate (rub (beef short loin 8 oz) garlic salt)) =:
dish3;

grill (marinate (rub (beef short loin 8 oz) pepper salt)) =:
dish3;

Therefore, the query expressions in Example 3.6 and
5.6 will produce the same outcomes with the
addition of dish3 if all the assignments for the
recipes are in a single database.

When a variable allows one to express possibly
infinite data in finite representation, it may also
introduce a non-termination process. It is users’
responsibility to avoid it.

6. Summary

By organizing software application in high-order
functions, many queries can be expressed by using a
set of built-in operators, which are semantically
nothing but the ordering relations among high-order
functions. While applicable to the finite data in the
EP data model, the operators are equally applicable
to the infinite data in variables.

The way of thinking in high-order functions
offers immediate solutions to many applications that
appear to be challenges to traditional technologies. It
was demonstrated through a few examples in
business applications, especially in knowledge
management.

Representing business applications solely in
high-order functions is aimed to increase the
productivity of software development and
maintenance [5 and 3].

7. References

1. H. P. Barendregt. “The Lambda Calculus - its
Syntax and Semantics”. North-Holland, 1984.

2. K. Trentelman. “Survey of Knowledge
Representation and Reasoning Systems”,
Defence Science and Technology Organization,
Australia, DSTO-TR-2324, July 2009.

3. K. H. Xu, J. Zhang, S. Gao. “Froglingo, an
Monolithic alternative to DBMS, Programming
Language, Web Server, and File System”. The
Fifth International Conference on Evaluation of
Novel Approaches to Software Engineering,
2010.

4. K. H. Xu, J. Zhang, S. Gao, R. R. McKeown.
“Let a Data Model be a Class of Total
Recursive  Functions”. The International
Conference on Theoretical and Mathematical
Foundations of Computer Science (TMFCS-10),
2010.

5. K. H. Xu, J. Zhang, S. Gao. “An Assessment on
the Easiness of Computer Languages”. The
Journal of Information Technology Review,

2010.

K. H. Xu, J. Zhang. “A User’s Guide to
Froglingo, An Alternative to DBMS,
Programming Language, File System, and Web

Server”.  Available at the  website:
http://www.froglingo.com/
FrogUserGuide10.doc.

K. H. Xu, J. Zhang, S. Gao. “Assessing
Easiness with  Froglingo”. The Second
International Conference on the Application of
Digital Information and Web Technologies,
2009, page 847 - 849.

K. H. Xu. “EP Data Model, a Language for
Higher-Order Functions”. Manuscript
unpublished, March 1999.
http://www.froglingo.com/ep99.pdf.

K. H. Xu and B. Bhargava, “An Introductioin to
Enterprise-Participant Data Model”, Seventh
International Worshop on Database and Expert
Systems Applications, September, 1996, Zurich,
Switzerland, page 410 —417.




<<
  /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


