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Instructions 

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

Section A Short Answer Questions Attempt any six questions  30 marks 

  All questions carry equal marks 

 

Section B Long Questions Attempt any one question  30 marks 

  All questions carry equal marks 

 

Section C Programming Answer all question parts  50 marks  

 

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 30 marks 

Answer any six questions.  

Question 1  

What is the output of the following Python program?  

1 def func(a): 
2     a = a + 1 
3     b = 15 
4     print(a) 
5     print(b) 
6     return(a) 
7  
8 a = 5 
9 b = 10 
10 print(a) 
11 b = func(a) 
12 print(a) 
13 print(b) 

Output: 

 

 

Question 2 

Registers and RAM are both types of volatile memory. 
 
(a) What is volatile memory? 

 

This question continues on the next page. 
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(b) Describe two differences between registers and RAM. 

 

 

Question 3 

In 1965 Gordon Moore, co-founder of Intel Corporation, predicted that the 
number of transistors on an integrated circuit will approximately double every 
two years. This prediction became known as Moore’s Law and has turned out to 
be very accurate to the present day. 

 

(a) Explain the terms transistor and integrated circuit. 

 

 

(b) State one reason why Moore’s Law might not remain accurate in the future. 

 

1. 

2. 

Transistor: 

Integrated circuit: 
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Question 4 

An automatic garage door has three inputs: 
- A, the master ON/OFF switch 
- B, a sensor on the left hand side 
- C, a sensor on the right hand side 

Once the master switch has been set ON, either sensor can trigger 
the door. This scenario can be represented by the logical 
statement: A AND (B OR C). 
 
(a) Complete the truth table for the logical statement A AND (B OR C). 

A B C A AND (B OR C) 

0 0 0 0 

0 0 1 0 

0 1 0  

0 1 1  

1 0 0  

1 0 1  

1 1 0  

1 1 1  

 

(b) Use the relevant gate symbols to draw the circuit diagram for this system. 
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Question 5 

A chemical solution is said to be an acid if its pH level is less than 7, a base if its pH level is greater 
than 7, and neutral otherwise. 

Figure 1 displays a flowchart of an algorithm that, for a given pH entered by the user, displays 
whether it is an acid, a base or neutral. 

 

 
Complete the table below to indicate the text that should appear in the flowchart for the  
letters A-E. 
 

Letter Missing Text 

A  

B  

C  

D  

E  

Figure 1 
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Question 6 

Figure 2 shows an example of the client-server model of computing. 

 

 

Explain the client-server model of computing. In your answer you should make reference to the 
terms included in Figure 2. 

 

Question 7 

On 14 May 2021, the Health Service Executive (HSE) of Ireland suffered a major ransomware 
cyberattack which caused all of its IT systems nationwide to be shut down. 

(a) Explain the term ransomware.  

 

 

This question continues on the next page. 

Figure 2 
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(b) State two measures individuals or companies can take to reduce the risk of a cyberattack. 

 

 

Question 8 

Cloud computing has been described as the third wave of the digital revolution. 

Outline one advantage and one disadvantage of cloud computing under the headings of both cost 
and impact on the environment. 

   

1. 

2. 

Cost (advantage): 

Cost (disadvantage): 

Environment (advantage): 

Environment (disadvantage): 
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Question 9 

(a) Provide two examples of how machine learning can be used to benefit society. 

 

(b) Outline briefly the issue of ‘bias’ in relation to machine learning. 

 

 

Question 10 

You have eight coins and a two pan scales. Both the coins and the scales are 
gold plated and the diameter and circumference of all the coins are exactly 
the same. The coins are worth €2 each, a total of €16. 

- seven of the coins are genuine and weigh the same amount. 

- one of the coins is fake and is heavier than the others. 

(a) Explain a way that the fake coin can be found in the minimum number of weighings. 

 

This question continues on the next page. 

1. 

2. 
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(b) Outline briefly your use of abstraction to tackle this problem. 

 

Question 11 

The reproduction rules for honey bees are quite remarkable. Females lay 
eggs and if an egg is fertilised by a male it will hatch as a female. 
Unfertilised eggs hatch as males. 

The illustration below shows an ancestry tree for the male honey bee 
shown at the top of the tree. There are five generations shown. 

(a) Draw and label two additional generations. 

 

(b) Describe any pattern emerging that could be used to model the number of bees in any 
particular generation. 

 

Generation 1 

Generation 2 

Generation 3 

Generation 4 

Generation 5 
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Question 12 

The state transition diagram for a particular Turing machine is shown in Figure 3 below. 

The initial state is S0 and the initial tape contents is the binary number 0110 followed by a blank, 

represented by ‘B’. The final state is S3. 

Trace the computation of the Turing machine by filling in the blanks in the diagram below. The 
read/write head is currently reading a 0. You can assume that the read/write head is moved one 
place to the right at the end of each step. 
 

 

 
 
 
 
 
 
 
 
 
 
  

Figure 3 
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Section B Long Questions 30 marks 

Answer any one question.  

Question 13 

K-9 Kennels is a small dog boarding business whose aim is 
to meet the needs of dog owners who often have difficulty 
in finding a safe and reliable place to leave their pets. Since 
it was established, owners John and Mary Chewit have 
worked tirelessly to grow the business, and in addition to 
boarding it now offers a range of other services including 
grooming, massage and training. 
 

(a) Mary and John realise that they need an information system and have appointed the 
software company you work for to design and develop the system. An initial meeting has 
been arranged and your manager has asked you to attend.  

(i) What is an information system?  

 

(ii) Provide two examples of how an information system could benefit K-9 Kennels.  

 

(iii) Identify two key stakeholders and their respective roles in relation to the new system. 

This question continues on the next page. 

Stakeholder 2: 

Role: 

Stakeholder 1: 

Role: 

1. 

2. 
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(iv) Outline briefly two topics relating to the project which you anticipate will be discussed 
at the initial meeting.  

 
(v) John and Mary are unsure about whether their system should be a website or a mobile 

application. State whether you think John and Mary should opt for a web application 
or a mobile application. Provide two reasons for this choice. 

 
(vi) Explain why the choice of software development process is important when it comes 

to designing and developing software systems. 

This question continues on the next page. 

Choice: 

Reason 1: 

Reason 2: 

1. 

2. 
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(b) Some weeks after the initial meeting John and Mary contact your company to request that 
an online store be included as part of the system. The store will be made up of two pages – a 
shop page and a checkout page. 
 
(i) The shop page should allow visitors to browse items. When a visitor wishes to 

purchase an item, they should be able to click an ‘Add to Cart’ button.  
 
Create a wireframe diagram to show the layout of the shop page. Your wireframe 
should include annotations outlining the purpose of the main elements. 

This question continues on the next page. 
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(ii) Describe two user-centred design features you would use in the design of your system 
for John and Mary. 

 
(iii) State two differences between wireframes and prototypes. 

 
(iv) The checkout page will allow users to enter their delivery and payment details in order 

to finalise their order.  
Provide one example of each of the following types of data that the system should 
collect on the checkout page. 

 
  

1. 

2. 

String: 

Integer: 

Boolean: 

1. 

2. 
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Question 14 

(a) A simplified version of the selection sort algorithm involves the use of two lists called list1 

and list2. At the start of the algorithm the elements in list1 are unsorted, and list2 

is empty as shown. 

list1: 

list2: 

 

At the end of the algorithm list1 is empty, and list2 contains the elements that were in 

list1 at the start, now sorted in ascending order.  

list1: 

 

list2: 

 

The algorithm is described by the following pseudo-code: 

1. Let N be the number of elements in list1 

2. Initialise an empty list of length N – call this list2 

3. Repeat N times: 

4.  Select the smallest (minimum) element from list1 

5.  Move the smallest element from list1 to list2 

6. Stop 

 

(i) Apply the algorithm to sort the list of integers [15, 28, 14, 21] showing the state of 

both lists after each pass of the algorithm. Pass #1 has been completed for you. You 

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

 

Initial State 

list1: 

 

list2: 

 

State after Pass #1 

 list1: 

 
 list2: 

This question continues on the next page. 
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State after Pass #2 

list1: 

 

list2: 

 

State after Pass #3 

list1: 

 

list2: 

 

State after Pass #4 

list1: 

 

list2: 

 

(ii) The algorithm sorts the list in ascending order. What changes would you need to make 
to the algorithm so that it sorts the list in descending order? 

 

(iii) Step 4 of the algorithm says to select the smallest (minimum) element from list1. 
Outline a method to find the smallest element in any list. 

 

This question continues on the next page. 
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(iv) Step 5 of the algorithm says to move the smallest element from list1 to list2. 
Why would the algorithm not work if this step said to copy the smallest element from 
list1 to list2? 

 

(v) The algorithm relies on two lists to complete the sort. Describe a selection sort 
algorithm that would sort a list ‘in place’ i.e. without the need for a second list. 

 

 

 

 

 

 

 

 

 

This question continues on the next page. 
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Figure 4 

(b) A bookshelf is partially sorted, in alphabetic order, using the insertion sort algorithm as 
shown in Figure 4 below. 

 

 
(i) Fill in the empty boxes below to complete passes 3, 4, 5 and 6 of the insertion sort. 

Initial List:  

After Pass #1: 

After Pass #2: 

After Pass #3: 

After Pass #4: 

After Pass #5: 

After Pass #6: 

(ii) Explain how the insertion sort algorithm works. 

This question continues on the next page. 
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(iii) A list that is already reversed would be considered a good test case for the insertion 
sort algorithm. Describe two other test cases that could be used to test the insertion 
sort algorithm.  

 
(iv) "Big O" notation is used to describe the complexity of an algorithm. Discuss the 

algorithmic complexity of the insertion sort algorithm using "Big O" notation.  

 
 

 
  

Test case 1: 

Test case 2: 
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Question 15 

A check digit is a single digit number used to verify numbers such as 
barcodes, credit cards and International Standard Book Numbers 
(ISBNs), thereby helping to prevent data entry errors.  
 
Check digits usually appear as the rightmost digit (position 1) of a 
number. For example, the check digit of the ISBN number, 
1020041102 highlighted here is 2. 
 

 
The general procedure used to verify ISBN numbers is as follows: 

Step 1: Multiply each digit in the number by its own digit position. 

Step 2: Add the 10 results together. 

Step 3: Divide the total by 11. 

Step 4: If the remainder is zero the ISBN number is deemed to be valid. 

 

(a) Apply the above procedure to verify that the ISBN number 1020041102 is valid. 

This question continues on the next page. 
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(b) Given a 9-digit number, the Python program below can be used to find the number’s check 
digit, that will be used as the 10th digit. 

 

(i) Line 1 of the above program contains a comment.  
State two reasons why programmers use comments. 

 

(ii) The program makes use of a number of variables and data types.  
Explain the terms variable and data type using one example of each from the code. 

 

(iii) The program makes use of the Python int function.  
Outline the purpose of the int function as it is used in the code.  

 

 

This question continues on the next page. 

1 # A program to determine a check digit for a number 
2 isbn = "102004110" 
3 total = 0 
4 for i in range(10, 1, -1): 
5     total = total + int(isbn[10-i]) * i 
6  
7 check_digit = 11 - (total % 11) 
8 print("The check digit for", isbn, "is", check_digit) 

Variable: 

Data type: 

Reason 1: 

Reason 2: 



Leaving Certificate 2022 23 

Computer Science, Sections A & B – Higher level 

(iv) The range function on line 4 of the program generates a sequence of every integer 
from 10 down to 1 (but not including 1). Describe one way these integers are used in 
the program. 

 

(c) The Python program below shows an alternative implementation. 

 
 

(i) Complete the trace table below to show the changing states of the variables during 
program execution. 

i digit total isbn 

  0 102004110 

2 0 0 10200411 

3 1 3 1020041 

4 1 7 102004 

5 4 27 10200 

6 0 27 1020 

7    

8    

9    

10    

 

This question continues on the next page. 

1 # A program to determine a check digit for a number 
2 isbn = 102004110 
3 isbn1 = isbn 
4 total = 0 
5 for i in range(2, 11): 
6     digit = isbn % 10 
7     total =  total + digit*i 
8     isbn = isbn//10 
9  
10 check_digit = 11 - (total % 11) 
11 print("The check digit for", isbn1, "is", check_digit) 
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(ii) What is the purpose of the variable called isbn1 in the program? 

 
 

(iii) The program makes use of a number of arithmetic operators. State the purpose of 
each of the operators listed below.  

  
 

(iv) Identify two key differences between the algorithms used in parts (b) and (c). 

 
(v) Provide an example of one type of data entry error a check digit could be used to 

prevent. 

  

% 

// 

Difference 1: 

Difference 2: 
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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  
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Space for extra work. 
 

Indicate clearly the number and part of the question   



Leaving Certificate 2022 28 

Computer Science, Sections A & B – Higher level 

Acknowledgements 

Images 
Image on page 4: https://www.forbes.com/profile/gordon-moore/ 
Image on page 5: https://www.indiamart.com/proddetail/automatic-garage-door-18064248973.html 
Image on page 10: https://www.beeculture.com/catch-the-buzz-why-vegans-avoid-honey/ 
Image on page 12: https://www.startupdonut.co.uk/start-up-business-ideas/types-of-business/how-to-start-up-a-
boarding-kennel 
 

 

 

 

 

 

 

 

 

Copyright 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. 

 

 

Leaving Certificate – Higher Level 

Computer Science – Sections A & B 
Wednesday 25 May 
Morning 9:30 – 11:00 



<<
  /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
    /Bahnschrift
    /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
    /Candara-Light
    /Candara-LightItalic
    /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
    /ComicSansMS-BoldItalic
    /ComicSansMS-Italic
    /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
    /CorbelLight
    /CorbelLight-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
    /Dubai-Bold
    /Dubai-Light
    /Dubai-Medium
    /Dubai-Regular
    /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
    /HoloLensMDL2Assets
    /HurryUp
    /Huxtable
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /InkFree
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /IskoolaPota
    /IskoolaPota-Bold
    /JasmineUPC
    /JasmineUPCBold
    /JasmineUPCBoldItalic
    /JasmineUPCItalic
    /JavaneseText
    /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
    /LeelawadeeUI
    /LeelawadeeUI-Bold
    /LeelawadeeUI-Semilight
    /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
    /MalgunGothic-Semilight
    /Mangal
    /Mangal-Bold
    /Marlett
    /MaturaMTScriptCapitals
    /Meiryo
    /Meiryo-Bold
    /Meiryo-BoldItalic
    /Meiryo-Italic
    /MeiryoUI
    /MeiryoUI-Bold
    /MeiryoUI-BoldItalic
    /MeiryoUI-Italic
    /MicrosoftHimalaya
    /MicrosoftJhengHeiBold
    /MicrosoftJhengHeiLight
    /MicrosoftJhengHeiRegular
    /MicrosoftJhengHeiUIBold
    /MicrosoftJhengHeiUILight
    /MicrosoftJhengHeiUIRegular
    /MicrosoftNewTaiLue
    /MicrosoftNewTaiLue-Bold
    /MicrosoftPhagsPa
    /MicrosoftPhagsPa-Bold
    /MicrosoftSansSerif
    /MicrosoftTaiLe
    /MicrosoftTaiLe-Bold
    /MicrosoftUighur
    /MicrosoftUighur-Bold
    /MicrosoftYaHei
    /MicrosoftYaHei-Bold
    /MicrosoftYaHeiLight
    /MicrosoftYaHeiUI
    /MicrosoftYaHeiUI-Bold
    /MicrosoftYaHeiUILight
    /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
    /MT-Extra
    /Mufferaw
    /MVBoli
    /MyanmarText
    /MyanmarText-Bold
    /Narkisim
    /Neuropol
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NirmalaUI
    /NirmalaUI-Bold
    /NirmalaUI-Semilight
    /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
    /Roboto-Regular
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rod
    /SakkalMajalla
    /SakkalMajallaBold
    /ScriptMTBold
    /SegoeMDL2Assets
    /SegoePrint
    /SegoePrint-Bold
    /SegoeScript
    /SegoeScript-Bold
    /SegoeUI
    /SegoeUIBlack
    /SegoeUIBlack-Italic
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUIEmoji
    /SegoeUIHistoric
    /SegoeUI-Italic
    /SegoeUI-Light
    /SegoeUI-LightItalic
    /SegoeUI-SemiBold
    /SegoeUI-Semibold
    /SegoeUI-SemiboldItalic
    /SegoeUI-Semilight
    /SegoeUI-SemilightItalic
    /SegoeUISymbol
    /ShonarBangla
    /ShonarBangla-Bold
    /ShowcardGothic-Reg
    /Shruti
    /Shruti-Bold
    /SimHei
    /SimplifiedArabic
    /SimplifiedArabic-Bold
    /SimplifiedArabicFixed
    /SimSun
    /SimSun-ExtB
    /SitkaBanner
    /SitkaBanner-Bold
    /SitkaBanner-BoldItalic
    /SitkaBanner-Italic
    /SitkaDisplay
    /SitkaDisplay-Bold
    /SitkaDisplay-BoldItalic
    /SitkaDisplay-Italic
    /SitkaHeading
    /SitkaHeading-Bold
    /SitkaHeading-BoldItalic
    /SitkaHeading-Italic
    /SitkaSmall
    /SitkaSmall-Bold
    /SitkaSmall-BoldItalic
    /SitkaSmall-Italic
    /SitkaSubheading
    /SitkaSubheading-Bold
    /SitkaSubheading-BoldItalic
    /SitkaSubheading-Italic
    /SitkaText
    /SitkaText-Bold
    /SitkaText-BoldItalic
    /SitkaText-Italic
    /SnapITC-Regular
    /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
    /YuGothic-Bold
    /YuGothic-Light
    /YuGothic-Medium
    /YuGothic-Regular
    /YuGothicUI-Bold
    /YuGothicUI-Light
    /YuGothicUI-Regular
    /YuGothicUI-Semibold
    /YuGothicUI-Semilight
    /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


