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Instructions

There are three sections in this examination. Section A and B appear in this booklet. Section Cis in
a separate booklet that will be provided for the computer-based element.

Section A Short Answer Questions 60 marks 12 questions
Section B Long Questions 70 marks 3 questions
Section C Programming 80 marks 1 question

Answer all questions.
Calculators may not be used during this section of the examination.

The superintendent will give you a copy of page 78 (Logic Gates) of the Formulae and Tables
booklet on request. You are not allowed to bring your own copy into the examination.

Write your answers for Section A and Section B in the spaces provided in this booklet. There is
space for extra work at the end of the booklet. Label any such extra work clearly with the question
number and part.
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Section A

Short Answer Questions

60 marks

Answer all twelve questions.

Question 1

Given the following JavaScript variable declarations, state the result of each of the JavaScript
expressions in the table below.

Expression

Result

Question 2

Many modern laptops have a hard-disk drive (HDD) which can exceed 1TB in capacity. If you are
buying a laptop you may also have the option of a solid-state drive (SSD) with a capacity of 512GB.

(a) Interms of storage capacity, what do the letters GB and TB stand for?

GB:

TB:

(b) Assuming that neither cost nor capacity were issues, explain why you might opt for the SSD

rather than the HDD.
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Question 3

The program counter is a special register in the processor of a computer.
Outline the purpose of the program counter.

Question 4

The World Wide Web (WWW) and the network infrastructure that supports it allow for seamless
transmission of data such as web pages, voice applications and streaming services. This is all
possible due to the protocols that it uses.

(a) When referring to World Wide Web infrastructure, what is meant by the term protocol?

(b) State the name and purpose of one such protocol.

Name:

Purpose:
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Question 5

The half-adder logic circuit shown below generates two outputs, S and C, from two inputs, A and B.

A B

> s
>07

(@) Whatis the value of C when the inputs A and B are both 0?

(b)  What is the value of S when the inputs A and B are both 1?
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Question 6

The American Standard Code for Information Interchange (ASCII) is a character encoding standard
adopted by the Institute of Electrical and Electronics Engineers (IEEE) in 1963.

(@) Why are encoding standards such as ASCIl important?

(b)  State one limitation of ASCII.

Question 7

The 8-bit binary representation for the ASCII character K is shown below.
Convert this binary number to hexadecimal notation.

0100 1011
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Question 8

The diagram below sets out the operation of the bubble sort algorithm to sort the list of integers
[8,5,9, 7, 6]. The algorithm works by scanning over the data in four passes. The diagram is

complete for pass 1 and started for pass 2.

Complete the diagram for passes 2, 3 and 4. You only need to fill in the numbers.

Pass 1 Pass 2 Pass 3 Pass 4

85|97 5(8|7]|6|9 5(7|16|8|9 567|819

i I

518197 518|769

5 Eii fl) 7 (finished)
>

5181719
pad

518|716

Question 9

The data set below shows the raw data collected from the result of a 100m school race.

Surname Gender | Age Time
Murphy M 17 13,12
Ogene M 16 12.14
Ogene M 16 12.14
Mc Intyre F. 17 12.87
Lopez F -18 14.01

F 17 1 329
McCarthy M 77 13.65
O Bradaigh |f 16 13.09

List three problems with the data in the data set.

1.
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Question 10

The illustrations below show HTML code and the resulting web page as it would be displayed in a
typical web browser. Some of the code has been replaced with the numbers 1 —-4.

oy 1 I

<head> & School Canteen * +
<title>School Canteen</title>
C & www.schoolcanteen.ie
</head>
<body> Menu
<hl> </hl>
< e> * Burger
. . * Fish
<li>Burger</1li> e Pasta
<li>Fish</1i> .
] ) Click here for desserts.
<li>Pasta</1i>

</e>

<p>Click <a ‘) ="desserts.html">here</a> for desserts.</p>
</body>
</html>

Complete the table below with the missing code.

Number Missing Code

© 0 0
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Question 11

The intention of the JavaScript function below is to Percentage Grade Descriptor
return a student grade descriptor based on a . 80 or over Distinction
percentage grade as shown in the table to the right.

From 40 to 79 Pass

Less than 40 Unsuccessful

1 | function getGradeDescription (percentageGrade) {
2 let gradeDescription = "Unsuccessful";
3

4 if (percentageGrade >= )

5 gradeDescription = "Distinction";
6

7 if (percentageGrade >= )

8 gradeDescription = "Pass";

9

10 return gradeDescription;

11

12| }

The code runs without any syntax errors but it does not always return the correct grade
descriptor. Outline one way in which the function could be modified so that it works as intended.
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Question 12

The travelling salesperson problem is commonly used in the study of algorithms and appears in
formats similar to the problem below.

“Given a list of cities and the distances between each pair of cities, what is the shortest
possible route that visits each city once and returns to the original city?”

Why would heuristics be considered a good approach to solving a problem such as this?
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Section B Long Questions

Answer all three questions.

Question 13

In his book The Art of Computer Programming, Donald Knuth states that
“searching is the most time-consuming part of many programs, and the
substitution of a good search method for a bad one often leads to a

substantial increase in speed.”

(a)

The Python code below shows an implementation of a search
algorithm. Examine the code and answer the questions that follow:

1l | names = ["John", "Mary", "Zoe", "Alex", "Séamas"]
2 | name = input ("Enter lookup name: ")
3
4 | found = False
5 | index = 0
6
7 | while (not found) and (index '= len(names)):
8 if name == names[index]:
9 found = True
10 else:
11 index = index + 1
12
13| print ("Result:", index)
(i) State the name of the above search algorithm.
(ii) What s the data type of the variable called £ound?
Leaving Certificate 2020 11
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(iii) Step through how the algorithm finds the name Zoe in the list called names.

(iv) What would be the value of index after running the algorithm if the user entered a
name that was not present in the list called names?

(v) What is the worst-case time complexity of this search algorithm? Explain your answer.
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(b) Binary search is generally regarded as a highly efficient search algorithm.

(i) State one disadvantage of the binary search algorithm.

(ii) Step through how the binary search algorithm finds the integer 28 in the list L shown

below.
index 0 1 2 3 4 5 6 7
L 3 7 13 18 | 28 35 41 50
left mid right
Leaving Certificate 2020 13
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(iii) What is the maximum number of comparisons the binary search algorithm would need
to make if the value to be searched for did not exist in a list of 8 items?

Answer:

Space for rough work:
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(c) Why is the study of algorithmic efficiency considered to be important in computer science?
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Question 14

Alan Turing is widely regarded as one of the founders of computer science
because of his work on the development of the Turing Machine and the Turing
Test.

(a) Explain the importance of Turing Machines as a computational tool.

(b) Theillustration below depicts a Finite State Machine which, for a particular Turing Machine,
defines two states, S1 and S2, and three transitions.
Study the illustration and answer the questions that follow.

(0,0)

B = blank cell

(B,0)

(1.1)

(i)  What is the significance of state S2?

(ii) Complete the state transition table below based on the above Finite State Machine.
The first row has already been completed.

Current Next
State Input Output State
S1 0 0 S1
S1
S1
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(iii) Starting from an initial state of S1 and an input of 10110B, as shown on the tape
diagram below, show how the Turing Machine produces an output of 101100.

In your answer you should trace the computation clearly by showing the contents of
the tape at the end of each state transition. You should complete the tape and the
current state for each row. You can assume that the read/write head is moved one
place to the right at the end of each step.

The first two rows have been completed for you.

Current State

1 0 1 1 0 B Sl

A

Read / Write

Head
1 0 1 1 0 B 51
A
1 0
A
1 0
A
1 0
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() Inthe mid-20%™" century, Turing carried out what is now generally regarded as the earliest
substantial work in the field of Artificial Intelligence (Al). There is a lot of controversy and
discussion about the area of Al in recent times.

Bill Gates stated that “humans should be worried about the threat posed by artificial
intelligence”.

Discuss the quotation above, focusing on the potential positive and negative effects of Al on
society.
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Question 15

Rock Paper Scissors is a popular two player game in
which each player simultaneously picks one of three
objects — rock, paper or scissors. The rules to
determine the winner are relatively straightforward:

- Rock beats Scissors
- Paper beats Rock
- Scissors beats Paper

If both players choose the same object, the result is a
draw (tie).

You have been asked to design and develop an interactive computerised Rock Paper Scissors
game.

(a) State whether you would use a staged or iterative development process for the project.
Justify your answer by giving two reasons for your decision.

Staged or lterative:

Reason 1:

Reason 2:
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(b) As project manager one of your main tasks will be to form a project team and assign roles
and responsibilities to the team members.

Identify two roles that would be appropriate for this project and for each role outline two
responsibilities associated with that role.

Role 1:

Responsibility 1:

Responsibility 2:

Role 2:

Responsibility 1:

Responsibility 2:
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(c) Your project team has identified two user interfaces that they observed in other Rock Paper
Scissors games. Both of these interfaces are shown on the next page.

(i) Compare the two interfaces in terms of the types of applications and the functionality
they offer.
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Rock Paper Scissors — User Interface 1

HUMAN WINS TIES WINS VETERAN COMPUTER
sy o 5
~.,,,§ ¥ st e
o

Round 21
@ Round 20 @
@ v Round 19 #

# Round 18 J@
@( Round 17 f -~

Round 16 VB
(P Round 18 @ Round 20 - | incorrectly predicted you would throw paper

Round 14 J@ Round 19 - | incorrectly predicted you would throw scissors

g = R 1 Round 18 - | correctly predicted you would throw rock
(ENEE M (] Share on Twitter Post on Facebook U ound 13 v

Rock Paper Scissors — User Interface 2

s Rock Paper Scissors - O X

Computer's Move

Scissors
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(ii) Provide two examples of how adaptive technology could be incorporated into a game
of Rock Paper Scissors.
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Space for extra work.

Indicate clearly the number and part of the question(s) you are answering.
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Space for extra work.

Indicate clearly the number and part of the question(s) you are answering.
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Space for extra work.

Indicate clearly the number and part of the question(s) you are answering.
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awards/hall/donald-knuth/
aphy/Alan-Turing
om/blog/2017/11/how-to-win-at-rock-paper-scissors/
.com/www.nytimes.com/interactive/science/rock-paper-scissors.html
gg.com/homework-help/questions-and-answers/rock-paper-scissors-game-application-
e-user-play-rock-paper-sciss-q32554392

ge 11: Donald E. Knuth, The Art of Computer Programming (Vol lll Searching and Sorting, 2nd ed., Pgs.

opyright notice
This examination paper may contain text or images for which the State Examinations Commission is not the copyright
owner, and which may have been adapted, for the purpose of assessment, without the authors’ prior consent. This
examination paper has been prepared in accordance with Section 53(5) of the Copyright and Related Rights Act, 2000.
Any subsequent use for a purpose other than the intended purpose is not authorised. The Commission does not
accept liability for any infringement of third-party rights arising from unauthorised distribution or use of this
examination paper.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Aharoni-Bold
    /Algerian
    /Amienne
    /Amienne-Bold
    /Andalus
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Aparajita
    /Aparajita-Bold
    /Aparajita-BoldItalic
    /Aparajita-Italic
    /ArabicTypesetting
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /Arnprior
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Baveuse
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /Berylium
    /Berylium-BoldItalic
    /Biondi
    /Biondi-Light
    /BlackadderITC-Regular
    /BlueHighway
    /BlueHighway-Bold
    /BlueHighwayCondensed
    /BlueHighwayDType
    /BlueHighwayLinocut
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /Boopee
    /Boopee-Bold
    /BradleyHandITC
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScriptMT
    /BurnstownDam
    /Byington
    /Byington-Bold
    /Byington-Italic
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /Calibri-Light
    /Calibri-LightItalic
    /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
    /CarbonBlock
    /Castellar
    /Catriel
    /Catriel-Bold
    /Catriel-BoldItalic
    /Catriel-Italic
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Chiller-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CreditValley
    /CreditValley-Bold
    /CreditValley-BoldItalic
    /CreditValley-Italic
    /CurlzMT
    /DaunPenh
    /David
    /David-Bold
    /DFKaiShu-SB-Estd-BF
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /DokChampa
    /Dotum
    /DotumChe
    /EarwigFactory
    /Ebrima
    /Ebrima-Bold
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EuphemiaCAS
    /EuphorigenicS
    /FangSong
    /FelixTitlingMT
    /FootlightMTLight
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Gabriola
    /Gadugi
    /Gadugi-Bold
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Gautami-Bold
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /Gisha
    /Gisha-Bold
    /GloucesterMT-ExtraCondensed
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /HeavyHeap
    /HighTowerText-Italic
    /HighTowerText-Reg
    /HurryUp
    /Huxtable
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /IskoolaPota
    /IskoolaPota-Bold
    /JasmineUPC
    /JasmineUPCBold
    /JasmineUPCBoldItalic
    /JasmineUPCItalic
    /Jokerman-Regular
    /JuiceITC-Regular
    /KaiTi
    /Kalinga
    /Kalinga-Bold
    /Kartika
    /Kartika-Bold
    /KhmerUI
    /KhmerUI-Bold
    /KodchiangUPC
    /KodchiangUPCBold
    /KodchiangUPCBoldItalic
    /KodchiangUPCItalic
    /Kokila
    /Kokila-Bold
    /Kokila-BoldItalic
    /Kokila-Italic
    /Kredit
    /KristenITC-Regular
    /KunstlerScript
    /LaoUI
    /LaoUI-Bold
    /Latha
    /Latha-Bold
    /LatinWide
    /Leelawadee
    /LeelawadeeBold
    /Leelawadee-Bold
    /LevenimMT
    /LevenimMT-Bold
    /Ligurino
    /Ligurino-Bold
    /LigurinoCondensed
    /Ligurino-Italic
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /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
    /Magneto-Bold
    /MaiandraGD-Regular
    /MalgunGothic
    /MalgunGothicBold
    /MalgunGothicRegular
    /Mangal
    /Mangal-Bold
    /Marlett
    /MaturaMTScriptCapitals
    /Meiryo
    /Meiryo-Bold
    /Meiryo-BoldItalic
    /Meiryo-Italic
    /MeiryoUI
    /MeiryoUI-Bold
    /MeiryoUI-BoldItalic
    /MeiryoUI-Italic
    /MicrosoftHimalaya
    /MicrosoftJhengHeiBold
    /MicrosoftJhengHeiRegular
    /MicrosoftJhengHeiUIBold
    /MicrosoftJhengHeiUIRegular
    /MicrosoftNewTaiLue
    /MicrosoftNewTaiLue-Bold
    /MicrosoftPhagsPa
    /MicrosoftPhagsPa-Bold
    /MicrosoftSansSerif
    /MicrosoftTaiLe
    /MicrosoftTaiLe-Bold
    /MicrosoftUighur
    /MicrosoftUighur-Bold
    /MicrosoftYaHei
    /MicrosoftYaHei-Bold
    /MicrosoftYaHeiUI
    /MicrosoftYaHeiUI-Bold
    /Microsoft-Yi-Baiti
    /MingLiU
    /MingLiU-ExtB
    /Ming-Lt-HKSCS-ExtB
    /Ming-Lt-HKSCS-UNI-H
    /MinyaNouvelle
    /MinyaNouvelleBold
    /MinyaNouvelleBoldItalic
    /MinyaNouvelleItalic
    /Miriam
    /MiriamFixed
    /Mistral
    /Modern-Regular
    /MongolianBaiti
    /MonotypeCorsiva
    /MoolBoran
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /Mufferaw
    /MVBoli
    /Narkisim
    /Neuropol
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NirmalaUI
    /NirmalaUI-Bold
    /NSimSun
    /Nyala-Regular
    /OCRAExtended
    /OldEnglishTextMT
    /Onyx
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /Parchment-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PlanetBenson2
    /PlantagenetCherokee
    /Playbill
    /PMingLiU
    /PMingLiU-ExtB
    /PoorRichard-Regular
    /Pristina-Regular
    /Pupcat
    /Raavi
    /RageItalic
    /Ravie
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rod
    /SakkalMajalla
    /SakkalMajallaBold
    /ScriptMTBold
    /SegoePrint
    /SegoePrint-Bold
    /SegoeScript
    /SegoeScript-Bold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /SegoeUI-Light
    /SegoeUI-SemiBold
    /SegoeUI-Semilight
    /SegoeUISymbol
    /ShonarBangla
    /ShonarBangla-Bold
    /ShowcardGothic-Reg
    /Shruti
    /Shruti-Bold
    /SimHei
    /SimplifiedArabic
    /SimplifiedArabic-Bold
    /SimplifiedArabicFixed
    /SimSun
    /SimSun-ExtB
    /SnapITC-Regular
    /SPIonic
    /Stencil
    /Stereofidelic
    /SybilGreen
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Tandelle
    /Tandelle-Bold
    /Tandelle-BoldItalic
    /Tandelle-Italic
    /Teen
    /Teen-Bold
    /Teen-BoldItalic
    /Teen-Italic
    /TeenLight
    /TeenLight-Italic
    /TempusSansITC
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /TraditionalArabic
    /TraditionalArabic-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga
    /Tunga-Bold
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Utsaah
    /Utsaah-Bold
    /Utsaah-BoldItalic
    /Utsaah-Italic
    /Vani
    /Vani-Bold
    /VelvendaCooler
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vijaya
    /Vijaya-Bold
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Vrinda
    /Vrinda-Bold
    /Waker
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Stephen Austin Distiller settings file V6)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 822.047]
>> setpagedevice


