i .l e 4: g ——— -= B 4 bl b A "'I.
bookboo

ooooooooooooooo



William Teahan

Exercises for Artificial Intelligence

Agents and Environments

Download free eBooks at bookboon.com



Exercises for Artificial Intelligence — Agents and Environments
15t edition

© 2014 William Teahan & bookboon.com

ISBN 978-87-7681-591-2

Download free eBooks at bookboon.com


http://bookboon.com

Artificial Intelligence Exercises - Part | Contents

Contents

Exercises for Artificial Intelligence - Agents and Environments 7

Preface 8
1 Introduction 13
1.1 What is "Artificial Intelligence”? 13
1.2 Paths to Artificial Intelligence 13
1.3 Objections to Artificial Intelligence 15
1.4 Conceptual Metaphor, Analogy and Thought Experiments 15
1.5 Design Principles for Autonomous Agents 15
2 Agents and Environments 16
2.1 What is an Agent? 16
2.2 Agent-oriented Design Versus Object-oriented Design 16
2.3 A Taxonomy of Autonomous Agents 17
2.4 Desirable Properties of Agents 17
25 What is an Environment? 18

ALMOMNT

Click on the ad to read more

Download free eBooks at bookboon.com


https://inspiredbusinessmedia.co.uk/conferences/cmo-inspired-oct-2018/

Artificial Intelligence Exercises - Part | Contents

2.6 Environments as n-dimensional spaces 18
2.7 Virtual Environments 19
2.8 How can we develop and test an Artificial Intelligence system? 20
3 Frameworks for Agents and Environments 21
3.1 Architectures and Frameworks for Agents and Environments 21
3.2 Standards for Agent-based Technologies 21
33 Agent-Oriented Programming Languages 21
34 Agent Directed Simulation in NetLogo 21
3.5 The NetLogo development environment 27
3.6 Agents and Environments in NetLogo 32
3.7 Drawing Mazes using Patch Agents in NetLogo 49
4 Movement 54
4.1 Movement and Motion 54
4.2 Movement of Turtle Agents in NetLogo 54
4.3 Behaviour and Decision-making in terms of movement 58
4.4 Drawing FSMs and Decision Trees using Link Agents in NetLogo 58
4.5 Computer Animation 64
4.6 Animated Mapping and Simulation 71

Free eBook on

Learning & Development
By the Chief Learning Officer of McKinsey

Prof. Dr. Nick H.M. van Dam

21st Century Corporate
Learning & Development

5 Click on the ad to read more

Download free eBooks at bookboon.com


http://s.bookboon.com/Download_Free

Artificial Intelligence Exercises - Part |

5.1
5.2
53
5.4
5.5

Embodiment

Our body and our senses

Several Features of Autonomous Agents

Adding Sensing Capabilities to Turtle Agents in NetLogo
Performing tasks reactively without cognition

Embodied, Situated Cognition

Solutions to Selected Exercises
REFERENCES

360°
thinking.

Discover the truth at www.deloitte.ca/careers

6

Download free eBooks at bookboon.com

Contents

73
73
74
74
79
85

87
139

Deloitte.

© Deloitte & Touche LLP and affiliated entities.

)

Click on the ad to read more



http://www.deloitte.ca/careers

Exercises for Artificial Intelligence -
Artificial Intelligence Exercises - Part | Agents and Environments

Exercises for Artificial Intelligence -
Agents and Environments

Selection of screenshots taken from NetLogo models described in this book.

7

Download free eBooks at bookboon.com



Preface

The list of exercises, chapter headings and section, and NetLogo models in this book closely follow what
is in the companion “Artificial Intelligence — Agent Behaviour I” book. The best way to learn about what
is written in the companion book is to try out each of the NetLogo models that are described in the
book and in the exercises below. An index of the models used in these books can be found using the
following URL:

NetLogo Models for Artificial Intelligence http://files.oookboon.com/ai/index.html

A table listing all the models described in this book and the companion book is also provided below. Each
entry in the table lists the name of the model, the exercises where it is described, a short description of
the model, and a URL where it can be found. Each of these models have sections in the Information tab
that provide various documentation, such as: what the model is; how it works; how to use it; the meaning
of each of the Interface’s buttons, sliders, switches, choosers, monitors, plots and output; important things
to notice; things to try out; suggestions for extending the model; explanations of interesting NetLogo
features used in the model; credits and references; and links to related models. In particular, the sections
on how to use it, things to notice and things to try out provide some suggestions on various things a

user can try when playing with the models.

The reader, however, should not restrict themselves to just these suggestions. Due to the complex system
nature of many of the simulations that result from the running of these NetLogo models, often unforeseen
phenomena emerge as a result of the agent — agent and agent — environment interactions. The reader is
encouraged to become an ‘explorer’ of the virtual environments created by these models by trying out
as many of the different combinations of the slider, switch and chooser values as possible while running
the simulations many times to ensure that a representative sampling of the possible system behaviours

is observed.

Agents Animation (4.5.5, Solution to 4.5.5)

This model performs a simple animation of various turtle agent shapes to give the impression that they are flowing
past the observer. http://files.oookboon.com/ai/Agent-Animation.html

Ants (5.4.1)

This model simulates a colony of ants foraging for food. In NetLogo's Models Library: Biology > Ants.
http://ccl.northwestern.edu/netlogo/models/Ants

Chevening House Maze (3.7.2)

This model draws a schematic representation of the Chevening House garden maze.
http://files.oookboon.com/ai/Chevening-House-Maze.html
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1 Introduction

1.1 What is "Artificial Intelligence”?
Exercise 1.1.1:

One of the issues for Artificial Intelligence research concerns the problem of categorization for intelligent
systems — the problem of how to select suitable categories to cover a set of examples, and the resultant

classification errors that arise once a particular set of categories has been chosen.

As an example, use your favourite search engine to find out how the term ‘Artificial Intelligence’ is defined
by different people. How is the definition different to the one provided in the first sentence of Section 1.1
of the companion book Artificial Intelligence — Agents and Environments? Classify the various definitions
you find into a set of different categories. Which definitions fit well into your set of categories? Which

definitions pose problems that require a re-evaluation of the suitability of your taxonomical classification?

1.2 Paths to Artificial Intelligence
Exercise 1.2.1: Computer Science Unplugged Activity — The Turing Test

Computer Science Unplugged (Bell, Witten & Fellows, 1998) is a series of learning activities designed to

teach important concepts from Computer Science without the use of computers. Download the Computer

Science Unplugged Activity concerning the Turing Test from http://csunplugged.org/turing-test and

follow the section on “What to do’ in order to try out an unplugged variation of the test for intelligence.

How successful were the participants in this activity at finding out who the ‘computer’ was? In light of
the insights you gained from this activity, do you now believe or not believe the Turing Test is a valid

test for intelligence? Explain why.

Exercise 1.2.2:

The person playing the ‘computer’ for this activity must reply to specific questions using pre-determined
answers. Several of these questions and answers have been reproduced in the following table. (For the

full set of questions and answers, follow the URL listed in Exercise 1.2.1).
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Question Answer

Table 1.2.2. Some responses for the ‘computer’in the Computer Science Unplugged activity concerning the Turing Test.

Do you think these are good questions to ask during the Turing Test as a test for intelligence? Do you
think that if you were one of the judges you would be fooled by these answers? If not, which answers

would give the ‘computer’ away?

Exercise 1.2.3: Computer Science Unplugged — The Turing Test

In the description of the Turing Test unplugged activity mentioned in Exercise 1.2.1 (on page 223 of the
Computer Science Unplugged book) the following is stated:

“No artificial intelligence system has been created that comes anywhere near passing the full Turing test.
Even if one did, many philosophers have argued that the test does not really measure what most people
mean by intelligence. What it tests is behavioral equivalence: it is designed to determine whether a particular
computer program exhibits the symptoms of intellect, which may not be the same thing as genuinely possessing
intelligence. Can you be humanly intelligent without being aware, knowing yourself, being conscious, being

capable of feeling self-consciousness, experiencing love, being...alive?”
Do you agree or disagree with these remarks? Provide a full explanation of your point of view.

Exercise 1.2.3:

Do you think the Turing Test is a valid test for Artificial Intelligence? What types of intelligent human
behaviour are covered by the Turing Test? Which types would best be served by different tests?

14
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13 Objections to Artificial Intelligence
Exercise 1.3.1:

Find objections to Artificial Intelligence that have been conveyed in the popular press and in academic
papers. What are the fears that lie behind the objections that are put forward as arguments against the
development of Artificial Intelligence? Are these objections legitimate, being based upon sound scientific
evidence, or are they ill informed? Devise arguments in favour of Artificial Intelligence that address the
fears expressed in the objections you have found. Become the devil’s advocate and argue the opposite

point of view.

Exercise 1.3.2:

Find outarguments for and against Searle’s Chinese Room in the literature. Which arguments do you agree
with? Do you think that his characterisation of computer-based natural language processing (NLP) as a
purely mechanical process that has no ability to understand human language, is valid or too simplistic in
light of the many different techniques that are now available for NLP? If you agree with Searle, then how
certain are you that there will never be (as Searle proclaims) computer programs that can automatically
acquire understanding of human language through learning? (For example, through the use of yet-to-

be-invented NLP techniques combined with other methods such as situated, embodied agents).

14 Conceptual Metaphor, Analogy and Thought Experiments
Exercise 1.4.1:

The second paragraph in Section 1.2 of the companion book “Artificial Intelligence: Agents and
Environment” uses the following conceptual metaphors: ‘paths they can explore, ‘unknown terrain;, ‘paths
that are easy going, ‘fertile lands, ‘paths that lead to mountainous and difficult terrain, or to deserts;,
‘paths that lead to impassable cliffs. Find examples of the use of conceptual metaphor throughout the

rest of the chapter.

1.5 Design Principles for Autonomous Agents
Exercise 1.5.1:

Read Pfeifer and Scheier’sbook “Understanding Intelligence” to learn more about the design principles they

propose. (Reference: Pfeifer, Rolf and Scheier, Christian. 1999. Understanding Intelligence. MIT Press.)
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2 Agents and Environments

2.1 What is an Agent?
Exercise 2.1.1:

Use your favourite search engine to find academic papers that describe the use of ‘agents’ Analyse these
papers to determine which of the following perspectives lay behind the meaning they adopt of the term
‘agent’: an Artificial Intelligence perspective; a distributed computing perspective; an Internet-based
computing perspective; a simulation and modeling perspective; or a combination of these perspectives.
(See Table 2.1 in the book Artificial Intelligence — Agents and Environments for a description of these

perspectives).

2.2 Agent-oriented Design Versus Object-oriented Design
Exercise 2.2.1:

Devise an agent-oriented solution and an object-oriented solution for the task of washing a car. Discuss
why it is an agent-oriented solution or an object-oriented solution. Also list the objects and the agents

for both solutions.

The innovation accelerator ———"

e generation’s transformation is the next’s status quo.

In the near future, people may soon think it's strange that
devices ever had to be “plugged in.” To obtain that status, there
needs to be “The Shift”.
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2.3 A Taxonomy of Autonomous Agents
Exercise 2.3.1:

As you did for Exercise 2.1.1, again use your favourite search engine to find academic papers that
describe the use of ‘proto-agents. Compare and contrast the meaning that is being adopted in these
papers with the meaning of the term ‘agent’ in the papers you collected for Exercise 2.1.1. How is the

meaning different? How is it similar?

Exercise 2.3.2:

Devise your own taxonomy that is different to the one shown in Figure 2.3 of the book Artificial

Intelligence — Agents and Environments based on the papers you collected for Exercises 2.1.1 and 2.3.1.

2.4 Desirable Properties of Agents
Exercise 2.4.1:

Label the following as a weak agent, a strong agent or not an agent at all. Explain your reasoning for each:

1. Google’s web crawler Googlebot.

2. A program set up on a website to collect answers for a questionnaire.

3. A program for a supermarket to automatically locate and bid for the lowest food prices on
its Extranet.

4. A distributed information retrieval program that helps you locate Web documents that you
are interested in.

5. A mail-filtering program that among other things removes SPAM messages from your email.

6. A multi-user Internet-wide game playing program.

7. A “chatterbot” program whose task is to send messages to chat-rooms and fool the humans

into believing it is a real human and not a program.

Exercise 2.4.2:

In the papers you collected for Exercises 2.1.1 and 2.3.1, try to classify the agents and agent-oriented
systems mentioned in the papers according to the weak, strong and strongest agent properties. Find
agents under the headings listed in the table below for the various industry sectors. Then fill in the table
for each agent-oriented system, noting down the URL, the purpose of the site, and indicating if it does
or does not have the respective properties (i.e. ticks and crosses may be sufficient; but in most cases,
you will need to qualify your answer). The column headings have been deliberately left vague, and you

are free to choose anything that is related to the heading.
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Property Health Government Banking & Finance  Retail Media IT Unusual / Misc.

Which properties present problems when it comes to categorising the various agent-oriented systems?
Why?

25 What is an Environment?

Exercise 2.5.1:

For the situated agents listed in the left column of the table below, determine which of the attributes listed
in the right column (described in Table 2.7 of the book Artificial Intelligence — Agents and Environments)

are appropriate for describing the environments the agents are situated within.

Agent Environmental attributes

2.6 Environments as n-dimensional spaces
Exercise 2.6.1:

Try out the N Dimensional Space model in NetLogo:

(See also Exercises 3.6.5 and 3.6.6 for further details about the model).

Play with the model by pressing the se t up button, followed by the setup-left-plotsand setup-
right-plot buttons. Compare the two different types of plots — the left plots that use the Cartesian
co-ordinate system and the right plot that uses a parallel co-ordinate system. What are the problems

with depicting the 5-dimensional data shown by the model for each of the co-ordinate systems?

18
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2.7 Virtual Environments
Exercise 2.7.1:

Classify the following computer-generated images according to the three categories below:

o Pseudo-realistic;
o Photo-realistic;

o Non-photorealistic.

The Wake
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2.8 How can we develop and test an Artificial Intelligence system?
Exercise 2.8.1:

Re-examine the images shown for Exercise 2.7.1. Which of the images depicts environments that could
be complex enough for developing and testing an agent that exhibits Artificial Intelligence? Which of the
environments provide for the simultaneous involvement of human agents at the same time (who might

be able to take on the role of a teacher, for example, to tutor the AI agent as it learns)?

20
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3 Frameworks for Agents and
Environments

3.1 Architectures and Frameworks for Agents and Environments
Exercise 3.1.1

Find out how the following computer science terms are being defined in computer science literature and
in dictionaries: ‘architecture’; ‘framework’; ‘platform’; ‘toolkit’ and ‘structure’ Are they being consistently
defined, or does the definition vary according to the publication? Is the definition for one of the terms

in one publication similar to the definition for a different term in another publication?

3.2 Standards for Agent-based Technologies
Exercise 3.2.1

Look up the latest FIPA specifications for agents and multi-agent systems. Find out the categories under
which the specifications are listed. Consider how these specifications could be improved to cover further

aspects of situated, embodied agents interacting within complex environments.

33 Agent-Oriented Programming Languages
Exercise 3.3.1
Look at other agent-oriented programming languages and development environments. Compare and

contrast the more popular ones. Why do you think no agent-oriented programming language has yet

to become popular the way agent-oriented languages such as C/C++ and Java have become popular?

3.4 Agent Directed Simulation in NetLogo
Exercise 3.4.1

Familiarise yourself with the documentation that comes with the NetLogo programming environment.
You will need to refer to this often if you wish to develop your own models. Once you are in NetLogo,
select He 1p from the application menu at the top of the screen, then select NetLogo User Manual.

You can find the following tutorials to learn a bit more about NetLogo:

o Sample Model: Party
o Tutorial #1: Models
o Tutorial #2: Commands

o Tutorial #3: Procedures
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For language references, you have the following choices:

o Interface Guide
o Programming Guide
o Transition Guide

o NetLogo Dictionary

The Interface Guide provides a summary of the NetLogo user interface and how to navigate
around it. Most of the user interface is fairly obvious, so we will not repeat that material here. If you
are having difficulties in finding things in the user interface, then this is the place to find about the user

menus and user options available.

The Programming Guide provides a summary to key elements of the NetLogo programming
language. It provides an overview of the language’s important features, and can be a useful source for
programming examples. It is worth a read, especially when first starting out with the language. The
NetLogo Dictionary is where NetLogo developers will spend most of their time and it contains
links to all the commands that are available in the language. The Transition Guide describes earlier
versions of NetLogo and what has changed in latter versions, so is therefore of less benefit for someone

learning how to program in NetLogo.
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Exercise 3.4.2

Perhaps the single most useful thing to know concerning the user interface in NetLogo is how to load
the Models Library and select a specific model. In the File Menu, select "Models Library" and this
will load a large library of models separated into different subject areas such as Art, Biology, Computer
Science, Chemistry and Physics and so on. To familiarize yourself with the interface, select the Biology
subject area, then select the Termites model. After clicking on the Setup button, your should have

the following appearing on your screen:

,f_ Interface Information Procedures
4+ = + ¥ . viewupdates R
abe Button  w T .continuous e _Settings...
Add - narmal speed Sl
T
number
-
density
&
setup go

Figure 3.4.2. Screenshot of the Interface for the Termites model after the setup and go buttons have been pressed.

Note the three menu tabs at the top — Interface, Information and Procedures. Select the
Interface tab. You will be provided with an interface to your program and a visualization of the
current state of the (usually 2D) NetLogo environment as shown in Figure 3.4.2. This will vary depending
on the model or application currently being executed. Usually there is a setup button to set up the
initial state of the environment, and a go button to start the simulation. Sometimes a go-once button
might be provided - this will execute the model through a single time step or tick. At other times, a go-
forever button will be provided which will execute the model indefinitely. These interface elements
can be added by clicking on the But ton menu and selecting from a number of items such as buttons,

sliders and choosers:
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Various of these interface elements define global variables or require a specific command (i.e. procedure)
to be defined in the program somewhere. For example, the go button requires a command called
'go' to be defined somewhere in the model’s procedures, but the label displayed on the button can be

overridden if required.

Have a go at adding one or more interface elements into the Interface for the Termites model.

The Information tab switches to a screen where information is displayed about the model that the

developer has provided. Find out what Information has been included with the Termites model.

bookbooncom
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The Procedures tab will switch to a screen mode where the model’s NetLogo code is displayed and
can be edited. For the Termites model, find out which code is executed when the setup and go buttons

are clicked.

Exercise 3.4.3:

There are four types of agents in NetLogo:

turtles;
patches;

links;

Ll

the observer.
Explain how the four types of agents are used in NetLogo, using examples from the Models Library.

Exercise 3.4.4:

Try out the Wolf Sheep Predation model in NetLogo:

Crass settings

Sheep settings Wolf settings

wolves grass [ 4
91 494 650

populations
360 W sheep
Ewolves
Marass /4
o
2
o
o time 126

Figure 3.4.4. Screenshot of the Interface for the Wolf Sheep Predation model after the setup and go buttons have been pressed.

25
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Read the What is it?and Things to Notice sectionsin the Information for the model

Then try out the exercises suggested in the Things to try section.

How are the sheep and wolves reproduced in this model? How does a wolf catch a sheep and what

happens when it does?

There are multiple ways that sheep die. What are these? And how do the wolves die?

How does the grass grow?

Run the model several times with the default parameters. What are the possible outcomes of the
simulation? Try changing the slider values to see what effect they have on the simulation. Can you create

different simulation outcomes?

Exercise 3.4.5:

Try out the Tumor model in NetLogo:

cell-count
| S ey e 592
Living Cells
2000

=
=
S
il /

o Time 200

Figure 3.4.5. Screenshot of the Interface for the Tumor model after the setup and go buttons have been pressed.

Read the What is it?and Things to Notice sectionsin the Information for the model.

Then try out the exercises suggested in the Things to try section.

26
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How are the following turtle variables used in the model?

e stem?;
e age;

e metastatic?.
What happens when the mitosis procedure is called?
Count the ways that different turtle agents can die. Explain what happens for each occurrence.

Exercise 3.4.6:

Discuss the limitations of the agent-oriented approach adopted by NetLogo. What properties do the
agents in NetLogo exhibit? For example, do they exhibit any of the weak, strong and strongest properties

of agents? (See Section 2.4 of the companion book “Artificial Intelligence — Agents and Environments”.)

35 The NetLogo development environment

Exercise 3.5.1:

Try out the Termites model in NetLogo:

Termites NetLogo Model’s Library: Biology > Termites
http://ccl.northwestern.edu/netlogo/models/Termites

[

number 400

(I

density 20 %

setup

Figure 3.5.1. Screenshot of the Interface for the Termites model after the setup and go buttons have been pressed and
the simulation has been running for some time.
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Read the What is it?and Things to Notice sectionsin the Information for the model

Then try out the exercises suggested in the Things to try section.

Exercise 3.5.2:

Explain what the following procedures do in the Termites model:

e search-for-chip;
e find-new-pile;
e put-down-chip;

e get-away;

e wiggle.
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Exercise 3.5.3:

Also try out the Termites (Perspective Demo) model in NetLogo:

Termites (Perspective Demo) NetLogo Model’s Library: Perspectives Demo > Termites
http://ccl.northwestern.edu/netlogo/models/Termites(PerspectiveDemo)

— @ view updates g ,———,
- U r - = ( Settings... |
slower continuous 194 B ——"—

iZuom_’ Viove Interact following turtle 26 Reset Perspective  Full Screen .

Figure 3.5.3. Screenshot of the 3D View for the Termites (Perspective Demo) model after the setup and
go buttons have been pressed followed by the follow one-of turtles button.

To reproduce the screenshot shown in Figure 3.5.3, press the 3D button in the environment once the
simulation has started. Then press the follow one-of turtles button. Slow down the simulation
using the speed slider in the 3D View (using the slider as shown at the top of Figure 3.5.3). This will
allow you to discern the individual behaviour of the termite being followed. Verify the behaviour against
the source code. Try to determine when each of the three procedures - search-for-chip, find-

new-pile, put-down-chip - is being executed as you watch the termite’s actions.

Exercise 3.5.4:

Try out the other models in NetLogos Models Library. Look in the different sub-sections listed under
the Sample Models section (Art,Biology,Chemistry & Physics,Computer Science,
Earth Science, Games, Mathematics, Networks, Social Science, and System

Dynamics) to learn about the various models that are available.
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Especially try scrolling down through the models listed in the Code Examples section of the
library. A good way of becoming familiar with the models in this section is to press the down arrow to
scroll through the models using the menu on the left. These models are often a good starting point for

developing your own models.

As an example, have a look at Climate Change model:

You can find out about this model by clicking on the Information button once it has been loaded.
Click on the setup button to set up the environment. Then click go to run it. Try adding Clouds and
CO, to see what happens. Try also changing the sun-brightness and albedo parameters using the

sliders provided in the Interface.

Your screen should look like the following:

:

temperature
26.2

MNM m sod CO2 amount

25

addcoz | removeco2

Global Temperature
27.7

10
o 3430

Figure 3.5.4. Screenshot of the Interface for the Climate Change model after the setup and go buttons have been pressed with
some clouds and CO, added subsequently using the add cloud and add CO2 buttons.

Run the simulation using different settings with different amounts of cloud and CO, added. What

conditions cause the global temperature to rise?
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Exercise 3.5.5:

Try creating your own NetLogo model that will load and display text from a file. Your model will need
to consider the three components that make up a model - the Interface, the Information and
the Procedures. For the Interface, use two buttons, one to load text from a file, and the other
to load source code from a NetLogo model file (these are stored on disk using the ‘nlogo’ extension).
Display the text once loaded in a multi-line Input box. Add appropriate documentation to the model’s
Information. Make sure you add various sections that detail what the model does, how it does it,
how to use it, a description of the user interface, things to notice, things to try and how the model could
be extended.

Exercise 3.5.6:

Try exporting the model you created for Exercise 3.5.5 to an HTML text document by using the Save
as Applet optioninthe Fi1le menu. Verify that the applet works when you load the HMTL document

into a Web browser.

Exercise 3.5.7:

NetLogo is implemented in Java. We can add new commands as an extension to NetLogo by writing
some code in Java. Have a quick look at the Extensions Guide in the NetLogo User Manual so

that you are aware that this facility is available.
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Find out answers to the following questions:

1. How are extensions used in NetLogo?

2. Where are extensions located?

Exercise 3.5.8:

Two particularly useful extensions to NetLogo are the array and table extensions. You can read more
about them by clicking on Arrays and Tables in the NetLogo User Manual. Perhaps surprisingly
for anyone used to programming in other languages, arrays and tables are seldom used - for example,

very few models in the NetLogo Models Library make use of these facilities.

Why do you think this is the case? (Hint: What mechanisms are available in NetLogo that allow you to
avoid using arrays and tables?) In what circumstances would you want to use either the array or table

extensions?

3.6 Agents and Environments in NetLogo

Exercise 3.6.1:
Describe in detail what the following NetLogo model does:

breed [wolves wolf]
breed [sheep a-sheep]

turtles-own [age gender]

to setup

clear-all

create-wolves 50 [
set age 0
set size 2
set color brown
ifelse random 2 = 0
[set gender "Male"]
[set gender "Female"]

setxy random-xcor random-ycor

create-sheep 500 [
set age 0
set size 2
set color white

ifelse random 2 = 0
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[set gender "Male"]
[set gender "Female"]

setxy random-xcor random-ycor

end

In your answer, identify the turtle agents, the command procedure and the turtle variables. What would

happen in the environment when setup is called?

Exercise 3.6.2: Foxes and Rabbits NetLogo Model

Try out the Foxes an