CS 460 Manual
Fall 2008

Sonoma State University
Computer Science Department
Instructor: Dr. Tia Watts
tia.watts@sonoma.edu

CS 460 Manual Page 1 of 62



Table of Contents

TabIE Of CONIENLS ...t e et r bbb e e e e e e e e aaeeeees 2
CS 460 - Course Syllabus — Fall 2008........cooeieeeiiiiiiireee e 3
CS 460 - Proposed Course Schedule — Fall 2008................cuviiiiiiiiiiieeeeeeceeeeeieeeeee e 5
Policy 0N CollabOration ............ee e e e e aaana 6
Policy 0N INCOMPIETE Grade....... oo e e e e e e e e eees 6
Fall 2008 University Calendar...............iceeeeeuiiiiiiiiiie e e et e e e e e e e aaeaees 7
Tutorial Assignment and Project Submission INSIQNE...............oovviiiiiiiii e 9
C Review Exercise 1 (SIMPIe SOMING) .......eummmmemreiiiiiiiiiiiiiiiiiiiieees e ee e e e e e e eeeeeeeeeees 11
C Review Exercise 2 (AdVaNCed SOMING) ......cceeeeeeeieieeiiiiiiiiiiaaaae e e e e eeeeeeeeeeeeeeeeeeeeenenne 13
Scheme Tutorial Exercise 1 (Introduction to Scheme)............ccovvvvviiiiiciicii e 15
Scheme Tutorial EXerciSe 2 (SCHEME LISTS) ..o« everrnnnniaiieeeeeeeeereieieeesssnssnnnnnnsssnnnn 19
Scheme Tutorial Exercise 3 (Scheme SOrting) oo 21
Prolog Tutorial Exercise 1 (INtro t0 Prolog) ..cceeeoooiieeiiieiiiieiieeeiiiiiii e 23
Prolog Tutorial Exercise 2 (Prolog “FUnctions” aadtS) .........ccceevviieeeeeiiiiiiieeiiiiiiiceeee e 27
Prolog Tutorial Exercise 3 (Prolog SOMING) ..eeeeeeeurrrrmmmiiiiaiieeeeeeeeeeeeeeeeeeeeseennneeeeennnn 31
C++ Review Exercise 1 (C++ OOP and SOrtiNg) ...ccuuueueuuueiiiaiieeeeeeeeeeeeeeeieiiiveeiennnneeennenns 33
Java Tutorial Exercise 1 (INtrodUCtion t0 JAVA).muam . ooeieiiiiiiiiiiiiiiiiiiie e 35
Java Tutorial Exercise 2 (Java Lists and SOriNg)ec.....ceeeeeeeeeeeeieeieeeeeeeeevieeeeneee s 41
Java Tutorial Exercise 3 (Java HUSIration) ceceeeeeeoeeee e e e e e e 45
Chapter 1 ReVIEW QUESTIONS.........oiiiiiiiiiiiiiiie ettt e e e e e e e e e eees 49
Chapter 2 ReVieW QUESTIONS..........oiiiiiiiiiiiiee ettt e e e e e e e e ee e 49
Chapter 3 ReVIEW QUESTIONS..........iiiiiiiiiiiiiis e e e e e e e s e e e e e e e e e e eeeees 50
Chapter 4 ReVIEW QUESTIONS..........iiiiiiiiiiriiis s e e e e e e e e et e e e e e e e e e e e eeeees 50
Chapter 5 ReVIieW QUESTIONS........ooiiiiiiiiiiiiiee ettt e e e e e e e e ee e 51
Chapter 6 ReVIieW QUESTIONS..........oiiiiiiiiiiiiie ettt e e e e e e e e eees 52
Chapter 7 ReVIEW QUESTIONS..........oiiiiiiiiiiiiis e e e e e et s e e e e e e e e e aaeeeeees 53
Chapter 8 ReVIEW QUESTIONS..........oiiiiiiiiiiiiis s e e e e e s s e e e e e e e aaeeeeees 54
Chapter 9 ReVIieW QUESTIONS.........oiiiiiiiiiiiiiire ettt e e e e e e e e eees 55
Chapter 10 ReVIEW QUESTIONS.........iiiiiiiieeeeeeeeeieetitteiiaas e e e e e e e e e e e e e e e eeeeeeeeeeeeeessnansne s 56
Chapter 1 ReVIEW QUESTIONS..........iviieiieiiiiiiis s e e e e e e e e e e s s e e e e e e e aaeeeeees 56
Chapter 2 ReVIEW QUESTIONS..........oiiieiiiiiiiiis s e e e e e et e e e e e e e e aaeeeeees 56
Chapter 3 ReVIEW QUESTIONS........ooiiiiiiiiiiiiiee ettt e e e e e e e e ee e 57
Chapter 14 ReVIEW QUESTIONS.........iiiiiiiieeeeeeeeeieeitttiiiaa s e e e e e e e e e e e e eeeeeeeseeaaeeeesseennnnnn s 57
Chapter 15 ReVIEW QUESTIONS.........oiiiieeieeeeeeeeeeeeeieiiess s s e e e e e e e e e e e e e eeeeesreereneeseeseennnnnnn s 57
Chapter 16 ReVIEW QUESTIONS.........civeeieieeeeeeeeeeeeeitiiiess s s e e e e e e e e e e e eeeeeeeeserreneesessennnnnnaaa s 57
Scheme ReVIEW QUESTIONS..........cuuui s s oo e ettt e e e e et e e e e e e e aeeaaaeseeentn e eeeeessaanees 58
Prolog REVIEW QUESTIONS. ......uuuuuiuis s s s e e e e e e et e eeeeeetebaasaa s s e e e e e e aaaaaaaaeaaeaaaaeeeeeeesssnnnnns 59
JaVva REVIEW QUESTIONS .....uuiiiiiiiiiii e ee et e et e e e e e et e e e e e e e et e aeeeeeessssaeeeeeeeraanaeeees 61

Thoughts on Computer Programming LANQUAGJES wmmme«srrennreeeeeeeeeeeereerrerssrsnnnnnnnnnnsssnnns 02

CS 460 Manual Page 2 of 62



CS 460 - Course Syllabus — Fall 2008

Catalog Description
Lecture, 4 hours. A survey of the syntactic, seioand implementation features of functional,
procedural, object-oriented, logic and concurrengmmming languages

Prerequisites
CS 252 (CS 250) and CS 315 (CS 254) or instruansent. Knowledge of C/C++ and data
structures are required. Students lacking backgt@u©/C++ will need to familiarize
themselves with the language within the first tweeks of the course. Students who have not
acquired a strong foundation in the fundamentalgogramming and data structures (i.e., earned
a grade below a C- in CS 252 (CS 250) and CS 3$5282l)) are required to retake the course, or
its equivalent, before taking this course.

Instructor
Dr. Tia Watts Darwin 116E (707) 644-2807
e-mail:tiawatts@cs.sonoma.eq@Message subjedtUSTbegin withCS 46Q
Office Hours: Tuesday 1:00 — 2:00 pm Office abbratory
Office Hours: Thursday 2:00 — 3:00 pm OfficdLaboratory

Class Meetings
Lecture: Tuesday/Thursday 10:00-11:50 am Daggin

Course Objectives
Upon successful completion of this course, theestudill be able to:
» Describe the steps and concepts required to eesduaéw programming language.
» Describe and implement the steps required to leamew programming language.
» Describe the highlights of the development of pangming languages.
» Describe and differentiate between functional, pdocal, object-oriented, and logic
programming paradigms.
» Describe the common features of programming langsiag
» Describe the implementations of a variety of pragrang language features.
» Design and implement a recursive descent languagslator.
In addition, the student will have used (but nostaeed) a variety of programming languages
representing different programming paradigms.

Important Dates

26 August 2008 First day of classes

9 September 2008 Last day to ADD or DROP courses

22 September 2008 Last day to WITHDRAW from cesrsnline

16 October 2008 Midterm Exam

11 November 2008 Veteran’'s Day Observed (No elssUniversity closed)
26-28 November 2008 Thanksgiving Break (No classeniversity closed)

12 December 2008 Last day of classes

16 December 2008 Final Exam: 11:00 am — 12:50 pm
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Course Materials
Text Concepts of Programming Language® 8lition) by Robert W. Sebesta
Addison Wesley Publishing Company, 2008.
Other Materials
CS 460 Course Manual
Loose Leaf Binder; Hole Punch; Small Stapler; Folde

Coursework
Lecture:The proposed outline of the topics to be covergmbars in the course schedule.
Students are expected to attend all lectures arehtbthe relevant sections of the text prior to
lecture. Students are responsible for making uprtissed work if they are absent.
Tutorials: The tutorials for this course are designed to gieestudent an opportunity to work
with programming languages from a variety of prograng paradigms. Tutorial exercises must
be submitted by the dates indicated in the cowisedile.
Programming ProjecsA multi-stage programming project will be assigmealing the semester.
Each stage will require that you write one or m@rgrogram modules. Stage due dates and times
will be stated on the project assignment handaaigf@ams must be submitted by the due date and
time based on the UNIX date/time stamp on thedjld{o projects will be accepted after the due
date and time.
Midterm and Final ExamThe examinations are based on the assumptiondbatstudent is
responsible for knowing the material covered irsglan the relevant sections of the course text,
and the tutorials in the course manual. All exanescbosed book; however, ohandwritten 8 ¥2
by 11 sheet of notes (front and back) will be attdwExams will include questions related to the
programming languages covered in the tutorials.firtz¢ exam will be comprehensive. There
may be one or more unannounced quizzes given dtirengemester. Exams cannot be made up
unless you have made arrangements with the inetrpdor to the date of the exam. Quizzes
cannot be made up.

Grading
Homework and Tutorial Exercises 30%
Programming Project 20%
Exams and Quizzes 50%

Grading Scale:
100...93...90...87...83...80...77...73...70...67... 63...60...0
| A |A-|B+|B |B-|C+|C |C-|D+|D | D-| F |

Note: You must separately earn a passing gradeeotutorial exercises, programming projects,
and the exams in order to pass the course.

CS Majors must take this course for a letter grabtéversity guidelines regarding the grade of
Incomplete will be strictly adhered to. Incomplgtades will only be given for circumstances
beyond a student’s control; inability to keep uphvthe work due to an excessive course load, for
example, is insufficient to warrant an Incompldtke University also requires that, to be a
candidate for an Incomplete grade, the student owrséntly be doing C (or better) work in the
course.
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CS 460 - Proposed Course Schedule — Fall 2008

e

m

due

Week | Monday |Lecture Topics Reading|Tutorial Activities
Exercise
1 25 AugusICourse Introduction 1,2 |C Review
and History of Program
Programming Lang (Sorting)
Develop
2 1 Sept |Subprograms and 9,15 | C Recursive
recursion Sorting
3 8 Sept  |Language translation 3,4| Intro to SchereReview Exercise due
9/12 @ 11:59 pm (.c file
4 15 Sept |Lexical Analysis 3,4 |Scheme Lists | Project Part 1 assigne
(scanning)
5 22 Sept |Grammars 3,4 | Scheme Lists
and Sorting
6 29 Sept |Grammars 3,4 | Introto Prolog Scheme Tutorial Eiser
due on 10/3 @ 11:59 pn
(.ss file)
7 6 Oct Syntactical Analysis | 3, 4, 16| Prolog Lists Project Part 2 assigne
(parsing)
8 13 Oct |Scanning & Parsing 3,4 | Prolog Lists giMidterm — including C
Sorting and Scheme (10/16)
9 20 Oct [Names, Typing & 5 C++ Object Prolog Tutorial Exercise
Scoping Oriented due on 10/24 @ 11:59 p|
Programming |(.pl file)
10 27 Oct  |Data Types 6 Intro to Java C++ Review Exercise
on 10/31 @ 11:59 pm
(.cpp file)
11 3 Nov |Expressions & 7 Java OOP Project Part3 assigned
Statements
12 10 Nov |Object Oriented 12 |Java List Class
Programming and Sorting
13 17 Nov |Subprogram 10 |Tutorials Java Tutorial Exercise
Implementation Due on 11/21 @ 11:59
pm (.tgz file)
14 24 Nov |Control Structures 8 Tutorials
15 1 Dec |[Concurrency 13 Tutorials Scripting Language Tutori
dueon 12/5 @ 11:59 pm
(.doc or .pdf file)
16 8 Dec  |Exception Handling 14 | Tutorial Completed Project due
Evaluations
15 Dec | Final Exam(2/16 1:00 Ch 1-16 Final Exam — including

am -2:50 pm)

Prolog and Java

CS 460 Manual
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Policy on Collaboration

You are encouraged to discuss course materialotliter students. Don't be shy about consulting with
anyone, but please understand that you, and onlybear the responsibility for solving the problems
associated with producing a successful projecoblirgy a tutorial assignment. Please read the CS
Department policy on plagiarism and keep the foilfman mind.

All material turned in for credit must be your owork (team assignments are an exception to this). Y
may discuss ideas and approaches but you shouldauball details and write up all solutions on you
own. Copying part or all of another student's assignt, with or without the student's knowledge, is
prohibited. Similarly, copying old or published stibns is prohibited.

Receive help with care. Avoid working too closelghnanother student. Otherwise, you can unwittingly
become dependent on that student's help and foosglh into thinking that you understand thingstéret
than you really do. Always attempt to do as muckiascan on your own. Then, after you do seek help,
be sure to work through similar problems on youno®so, don't forget other sources of programming
help such as the your textbook, http://www.cplusglam, the debugger, and CodeWarrior and Visual
C++ documentation.

Give help with care. Don't help too much. When yoderstand something, you may be tempted to show
someone the complete solution. However, if youha®, tyou will rob them of the learning experiendée o
reaching the solution on their own. Try giving aththat will help them get "unstuck™ Although yorea
allowed to help other students, you are never uadgobligation to do so.

Violations of these restrictions carry severe piggl Remember that you are ultimately (i.e., dyan
exam or quiz) responsible for understanding theenadt

Policy on Incomplete Grade

It is the policy of the Computer Science Departribat a grade of Incomplete (1) shall be assignag o
when the instructor concludes that a clearly idexiitie portion of course requirements cannot be met
within the academic term for unforeseen, but fiulstified, reasons; and that there is still a gubii of
earning credit.

An incomplete shall NOT be assigned when:

. the request is made before the thirteenth wedhstrfuction

. it is necessary for the student to attend a magation of the class when it is next offered (iie.
a student needs to repeat a class, an incompletédstot be given)

. the student is not passing the course with ar@eter at the time of the request

. the student is unable to keep up with course wlokkto an excessive course load

The condition for removal of the Incomplete shaldntered on the "Request for Incomplete" formand
copy filed in the department office prior to liggian "I" on the Grade Roster. The student musirréte
grades for any coursework that was due prior tartbemplete being assigned. The incomplete canaot b
removed on the basis of work taken at anothertutgtn nor by re-enrolling in the course.

An incomplete must be made up within one calendar ymmediately following the end of the term in
which it was assigned. This limitation prevails wiex or not the student maintains continuous
enrollment. Failure to complete the assigned watkrasult in an incomplete "I" being convertedao
"NC" which will affect the grade point average.
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Fall 2008

August 2008
12
3 4 |5|6 |7 /89
10 |11 |12 |13 |14 |15 |16
17 |18 |19 |20 |21 |22 |23
24 |25 |26 |27 |28 |29 |30
31

September 2008

123|456
7 |8 |9 [10 [11 |12 [13
14 |15 |16 [17 |18 |19 |20
21 |22 |23 |24 |25 |26 |27
28 |29 |30

CS 460 Manual

Fall 2008 University Calendar

e 4 -8 Fall 2008 Second Registration (by appointnashy)
e 19 20 NO REGISTRATION (FA processing)

e 25 Fall 2008 New Student Orientation and Regiirati
e 25 Open Registration/Add/Drop

e 25 Last day to drop classes with full refund ofsfee

e 26 Instruction Begins

e 26 - Sept. 9 Late Registration/Add/Drop

e 1 Labor Day holiday (University closed)
e 9 lLastdayto Add

* 9 Priority day to submit Contract Courses (SpeStallies, Internships,
Community Involvement, etc.)

e 9 Last day to Drop a course(s) (with adjusted fégshe online)
e 9 Last day to change from Full Time to Part Time $¢atus

e 9 Final Fee Payment deadline. Students droppeddioipayment of fees will
not be eligible for reinstatement for Fall 2008.

e 10 - 22 Drop with a 'W' (done on-line)

e 10 - 22 Petition to Add with $20 administrative feer class (adding classes
permitted because of serious and compelling reasoiy3

e 15 Final deadline to submit Graduation ApplicatifmsDecember 2008

e 15 Graduation Application priority filing date fstudents planning to graduate
May 2009

e 22 Final deadline to submit Contract Courses. Nd#&ss may not be added to
your schedule until after the Registration Fre&zetgber 3)

e 22 Last day to Drop with ‘W' (done online)

e 22 lLast day to Petition to Add

e 22 lLastday to file Grade Appeal from previous sstere
e 22 Last day to change Grading Basis (done on-line)
e 23 Census Date

e 23-0ct 10 REGISTRATION FREEZE - no processingdfls or drops
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* 23 - Nov. 7 Petition to Withdraw from a Class wO&dministrative fee
(dropping classes permitted because of serious@amgelling reasons)

October 2008
1232
56 |78 |9 1011
12 |13 |14 |15 |16 |17 |18
19 |20 |21 [22 |23 |24 |25
26 |27 |28 |29 [30 |31

< 3 Registration processing continues

« 1 ERD due for 1st registration participation

e 1 Last day to drop all classes and receive pradredmcellation of fees
November 2008

* 7 Last day to completely withdraw from the Univeygno refund)
1 g .

el e e e 7 Last day to Petition to Withdraw from a Class

9 |10 [11 |12 [13 14 15

16 |17 |18 |19 |20 |21 |22

23 |24 |25 |26 |27 |28 |29 e 2 -Dec. 2 Withdrawing from the semester at thimpfllows same
30 requirements as retroactive withdrawal

« 1 Veteran's Day Observed, campus closed

e 26 - 28 Thanksgiving holiday for students - No s&sthe 26th; University
closed 27th and 28

« 1 ERD due for 2nd registration participation
December 2008

* 1-5 Spring 2009 Registration (by appointment gnly

1|23 |a]5]6
7 8 |9 |10 |11 |12 |13
14 |15 |16 |17 |18 |19 |20
21 |22 |23 |24 |25 |26 |27
28 |29 |30 |31 * 15-19 Finals Week

e 1 Thesis deadline for December 2008 graduates

e 12 Last day of instruction

e 25-—January 1 Winter Holiday (campus closed)
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Tutorial Assignment and Project Submission Ingtoms

All tutorial assignments and projects will be sutied electronically on the linux platform.
Naming standards are important; if you do not feltbe standards, | will not receive your
submission and you will not receive credit for gudmission.

Submitting Tutorial Assignments

1. Make a copy of the program to put in the drop box:
cp Tutorial2.c your | ast nane.c

2. Copy your new copy to the drop box:
cp your | ast nane.c ~tiawatts/cs460drop/

Note the period at the end of each these statemetitss important!
3. Wait about 2 minutes and then check the web pagertty that your file has reached the

drop box:
http://www.cs.sonoma.edu/~tiawatts/cs460/tut2stib.tx

Submitting projects

1. Create a directory in your file system calledstl name>P1
eg. wattsP1

N

. Copy all of the files you are submitting to yelast_name>P1 directory.
ie. *.c, *.cpp, *.h, makefile

w

. Make the parent directory of your <last_nametflcurrent directory.

4. Enter
umask 033

5. Enter the follow tar command:
tar cfvz <last_name>PL1.tz <last_name>P1/*

6. Enter
cp <last_name>P1.tz ~tiawatts/cs460drop/.

7. Enter
umask 077

8. Wait about 2 minutes and then check the web pagerity that your file has reached the

drop box:
http://www.cs.sonoma.edu/~tiawatts/cs460/proj1stib.t
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C Review Exercise 1 (Simple Sorting)

Topics: C programming language
Sorting

Goals: Upon successful completion of this tutoy@h should be able to:
1. Open and read a C stream file
2. Create and sort a C static array using a simple sor

Related text sections:
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C Review Exercise 1 Instructions

This tutorial is designed to help you review youp@gramming skills. The program you develop fas th
exercise will be used for future tutorial exercises

Internal sorting techniques are frequently desdrémesimple or advanced. Simple sorting technimesde
the Exchange (bubble), Insertion, and Selectiots.sAdvanced techniques include Quicksort and Menge

For this tutorial, you are to write a C program efhuses one of the simple sorting techniques toasset of
integers into ascending order. For C tutorial @ger2 you will use one of the advanced sortingriegles to
sort the same set of integers into descending.order

The sorts you are to implement will depend on tmaler you draw in class.

Exchange and Mergesort
Exchange and Quicksort
Insertion and Mergesort
Insertion and Quicksort
Selection and Mergesort
Selection and Quicksort

ogarwnNE

The documentation in your program should cleartijciate and describe the simple sort being impleatent
Your program should use 1 or more nested functions.

Input: Your C program should read a text file contairengumber of integer values. The file name should
be accepted as a command line argumem fif$t value in the file is the number of integierbe sortedThe
remaining values are the values to be sorted.

Output: The console output of your C program should Berted list of values. Consecutive values in the
sorted output list should be separated by a sspiee.

Sample Input:
81 4 23 45 61 28 0 2

Sample Output:
45 0 1 4 2 23 61 28
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C Review Exercise 2 (Advanced Sorting)

Topics: Recursion
C parameter passing

Goals: Upon successful completion of this tutoy@ should be able to:
1. Sort a C static array using a recursive advasoed

Related text sections:
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C Review Exercise 2 Instructions

Next week we will start using the functional langagscheme. One of the most powerful characteristics
of the functional language paradigm is the abtlitymplement algorithms that employ recursion. this
tutorial, as a review of recursion, you are to #aelimplementation of a recursive, descendingtsdite

C program you created for C tutorial 1.

The recursive sort you are to implement will dependhe number you drew in class for tutorial 1.

Exchange and Mergesort
Exchange and Quicksort
Insertion and Mergesort
Insertion and Quicksort
Selection and Mergesort
Selection and Quicksort

oulrwNE

The documentation in your program should clearldicate and describe the recursive sort being
implemented.

Input:  Your C program should read a text file contairengumber of integer values. The file name should
be accepted as a command line argument. The diltgt ¥n the file is the number of integers to beesb The
remaining values are the values to be sorted.

Output: The console output of your C program should berted list of values. The values should first be
sorted into ascending order using your simple aodt then into descending order using your advagsodd
Each sort should start with a copy of the origiislread from the file. Consecutive values in eached
output list should be separated by a single spue.two lists of sorted values should be separayeohe
blank line.

Sample Input:
81423-45612802

Sample Output:
450124236128

6128234210-45

To turnin: A listing of your well formatted and documentegh@gram. Copy your program to
~tiawatts/cs460drop a®ur_last_name and ask me to test it.
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Scheme Tutorial Exercise 1 (Introduction to Scheme)

Topics: Beginning Scheme

Goals: Upon successful completion of this tutoy@ should be able to:
1. Define basic Scheme terms
2. Manipulate a list using Scheme primitives
3. Define Scheme functions

Related text sections:
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Scheme Tutorial Exercise 1 Instructions
This tutorial is designed to give you an introdactto the functional language Scheme.
To start the Scheme interpreter on the departménti server enter guilat the linux prompt. While
running the guile Scheme interpreter commandsheiléntered at the guile> prompt. Enter ctrl-d ait)e
to exit from the interpreter.
Enter each of the following commands at the schgrmpt and record the result.
(car'(abc))
(cdr'(abc))
(cons'a'(bc))
Based on the above responses, describe the furafteach of the scheme functions represented:
car:
cdr:
cons:
Predict the output of the following scheme command:
(cons (car '(a b c))
(cdr'(d ef)))

Enter this command to determine whether your ptediavas correct.

As you can see, Scheme expressions may span naoretie line. The Scheme system knows when it
has an entire expression by matching double gastégparentheses.

Enter the following Scheme procedure definition:

(define square
(lambda (n)

(*nn))
The procedure square computes the square n2 oftaniger n. Define establishes variable bindings,
lambda creates procedures, and * names the madtijgh procedure. Note the form of these expression
All structured forms are enclosed in parenthesedsaitten in prefix notation, i.e., the operatoepedes
the arguments. As you can see, this is true evesirftple arithmetic operations such as *.
Try using square by entering each of the followdngimands and recording its result:
(square 5)

(square -200)

(square 0.5)
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(square -1/2)
Note: Scheme systems that do not support exaosriatiernally may print 0.25 for (square -1/2).

Even though the next definition is short, pleasereih using a file. Exit from the scheme interpreby
entering ctrl-d. Call the file "reciprocal.ss.”

(define reciprocal
(lambda (n)
(if(=n0)
"oops!"

(/1))

This procedure, reciprocal, computes the quantityfdr any number . For n = 0, reciprocal retums t
string "oops!". Return to Scheme and load youriith the procedure load.

(load "reciprocal.ss")

Try using the reciprocal procedure you have jufindd by entering and recording the result of eafch
the following commands.

(reciprocal 10)

(reciprocal 1/10)

(reciprocal 0)

(reciprocal (reciprocal 1/10))

Write and execute two commands that use both ttiproeal and square procedures (Note: you will need
to redefine the square procedure to test your cardsiaBe creative!

1. Command:
Result:
2. Command:
Result:
Scheme arithmetic expressions are expressed usrggandard operators (+ - * /) and prefix notation
Enter and record the result of each of the follgrMdtheme commands:
(+ 4 5)
(* 1.5 2.3)

(- (* 4 4/5)(/ 4 5)
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Write and execute Scheme commands to perform dable following calculations:
1.2x(2-1/3)+-8.7
(2/3 + 419)/(5/1 - 4/3)
1+1/(2 +1/(1 +1/2))
1x-2x3%x-4x5x%x-6x7
Write and execute two commands that use simplieraettic operations and the reciprocal and square
procedures. Be creative!
1. Command:
Result:
2. Command:
Result:

Using your book and resources found on the welneefach of the following terms used by the Scheme

programming language:

atom:

primitive:

lambda expression:

free variable:

top level definition:

predicate:

type predicate:

lexical scoping:
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Scheme Tutorial Exercise 2 (Scheme Lists)

Topics: Advanced Scheme functions

Goals: Upon successful completion of this tutoy@ should be able to:
1. Design and implement Scheme functions to maaipuhe items in a list

Related text sections:
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Scheme Tutorial Exercise 2 Instructions

1. Describe the function and use of each of the falgvEcheme primitive functions:
a. list?
b. number?
c. null?
d. cddddr
e. if
f. let

2. Write and test a Scheme function called insert-firat will insert a value into a list as the first
element of the list. The formal arguments should tist and the value to be inserted into the list.

3. Write and test a Scheme function called remove-first will remove the first element of a list.
The formal argument should be a list.

4. What happens when you enter (insert-first 1 2)? Mdbppens when you enter (remove-first 1)?
Modify the functions you wrote in steps 1 and 2dst their input values to prevent these
problems. If the input values are incorrect, yaurdtions should issue an informative error
message.

5. What happens if you enter (remove-first ‘())? Mgdibur remove-first function to test its input
value to prevent this problem. If the input liseimpty, your function should issue an informative
error message.

6. a. Write and test a recursive Scheme function @¢dii&-copy that will create a copy of a list. The
formal argument should be a list.

b. Write and test a recursive Scheme function daitid-copy that will create a copy of the
elements in the odd numbered positions in a lestisg with the first element in the list. The
formal argument should be a list.

c. Write and test a recursive Scheme function dalesn-copy that will create a copy of the
elements in the odd numbered positions in a lgtiag with the second element in the list. The
formal argument should be a list.

7. Write and test a Scheme function called inserttlzest will insert a value into a list as the last
element of the list. The formal arguments should tiet and the value to be inserted into the list.

8. Write and test a Scheme function called removethadtwill remove the last element of a list.
The formal argument should be a list.

9. Write and test a Scheme function called list-rex¢hsit will reverse the elements of a list. The
formal argument should be a list.
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Scheme Tutorial Exercise 3 (Scheme Sorting)

Topics: List sorting using Scheme

Goals: Upon successful completion of this tutoy@ should be able to:
1. Design and implement Scheme functions to reeelgssort the items in a list

Related text sections:
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Scheme Tutorial Exercise 3 Instructions
1. Execute the list reversing procedure you wroteliaiorial 2 using ‘(a (b ¢) d) as input. Does it
return (d (c b) a)? Or does it return (d (b c)\&Wrte a new procedure called all-reverse that
recursively reverses nested lists. Execute yourprewedure using ‘(a (b (c d)) (e f)) as input. It
should return ((f e) ((d c) b) a).
2. Each of the recursive sorts we have discussedmapiéinented are of the form:

recursively-sort (list L)

{
if (size of L > 1)
{
split L into 2 parts: L1 and L2
recursively-sort L1
recursively-sort L2
combine sorted lists L1 and L2 into a sortedlist
}
}

2. a. Write a scheme procedure called quicksort thas @Quick Sort to sort its single list argument
into ascendingorder. You will probably need to create a helpgiction (or functions) to split the
list into 2 parts — those elements < than the pawat those >= to the pivot. You may also need an
append procedure.

OR

2. b. Write a scheme procedure called mergesort gest Merge Sort to sort its single list argument
into descendingorder. You will probably need to create a helperction (or functions) to split
the list into 2 parts. You may also need a mergeguure.

3. Run each of your sorts using the list ‘(1 5 3 &28-9 0 4 5 3). Run each of your sorts using the
list‘(a bdects). How do your sorts work wittese input lists? Modify your sorts so that they
sort only lists of numeric values.

4. Place the well documented procedures you createSicleeme tutorials 2 and 3 in a file called
your-last-namess and drop the file into the cs460drop folder.
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Prolog Tutorial Exercise 1 (Intro to Prolog)

Topics: Logic programming and Prolog terms
Prolog rules, facts, and queries

Goals: Upon successful completion of this tutoy@l should be able to:

1. Write a simple Prolog rule
2. Create a base of facts for a prolog session
3. Write a simple Prolog query

Related text sections:
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Prolog Tutorial Exercise 1 Instructions

For this tutorial you will be starting your journeyto the world of Prolog! This tutorial is dividedto 3
parts. The first part of this tutorial consistsacfet of questions regarding the language Prolog.rvay
use web and/or printed resources to answer thessions. The second part of this tutorial is adee
Prolog exercise using gprolog on the linux platfohmthe third part of this tutorial you will beeating a
set of Prolog facts and queries.

Tutorial 1 Part 1.

1. To what programming paradigm family does the laggu@rolog belong?

2. For what types of applications is Prolog an appet@rmprogramming language?

3. Describe each of the following terms with respedihe Prolog programming language:

world

fact

rule

base
predicates
arguments
arity

list
instantiation
unification

T TS@meoooTe

4. Describe the Prolog syntax rules regarding ea¢heofollowing:

selecting variable names
defining constant (literal) values
use of periods (.)

use of semicolons (;)

use of commas (,)

formulation of facts

formulation of queries
formulation of rules

assignment statements
conditional expressions

T TS@mooooTe

5. How do you create a Prolog source file? How do gocument a Prolog source file? How do you
load the file when using the Prolog interpreter?

Tutorial 1 Part 2.
1. Copy the files forecast6.pl and photoshoot6.pl frarawatts/cs460pickup to your account.
2. Start the Gnu Prolog interpreter by entergpgolog at the linux prompt.

3. Load the file forecast6.pl by enterifitprecast.pl’]. at the Prolog interpreter prompt.
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4. List the contents of the file by enteriligting. at the Prolog interpreter prompt.

5. Query the (data)base to determine if Friday wilsbhany by enteringeather(friday,sunny). at the
Prolog interpreter prompt.

6. Query the (data)base to determine if Saturdayhweiltainy.

7. Query the (data)base for Monday's weather fordmasinteringveather(monday,What).at the
Prolog interpreter prompt.

8. Create and enter a query for today’s weather fateca

9. Query the (data)base for a rainy day by entenagther(Day,rainy). at the Prolog interpreter
prompt.

10. Create and enter a query for a snowy day.

11. Create and enter a query for fair days; use thécedon operator to continue the query.
12. Exit from the Prolog interpreter by enterihglt.

13. Restart the Gnu Prolog interpreter and load andpderthe file photshoot6.pl.

14. The file ‘photoshoot.pl’ contains the lingky(blue, A) :- weather(A, fair). What does this statement
mean?

15. Execute the quergky (blue, friday). What is the result of this query?
16. Write a query to determine the color Friday’s sky.
17. Write a query to determine the color of today’s.sky

18. The file ‘photoshoot.pl’ contains the lingoodpictures(A) :- sky(blue, A), weekend(A)What does
this statement mean?

19. Execute the querygoodpictures(monday) What is the result of this query? How do you think
Prolog arrives at this conclusion?

20. Turn on the Prolog trace option (by entering traaad reenter the above query. Press the entdokey
move from one Prolog operation to the next.

21. Enter and trace the quelyoodpictures(D).What is the result of this query?

22. Exit from Prolog.

Tutorial 1 Part 3.

1. For atopic of your choice, create a set of 10sfactd enter them into a prolog data base file.

2. Create 2 simple rules and and one compound (caigunar disjunction) rule for your data base.
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3. Create a list of 10 queries and their results tamryprogram.

4. Use gprolog to compile your data base and test goeries.
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Prolog Tutorial Exercise 2 (Prolog “Functions” dndts)

Topics: Prolog compound rules
Prolog List structures

Goals: Upon successful completion of this tutoy@l should be able to:
1. Write a compound prolog rule
2. Manipulate the items in a prolog list

Related text sections:
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Prolog Tutorial Exercise 2 Instructions

Tutorial 2 Part 1.

1. Copy the files factorial.pl and list.pl from avatts/cs460pickup to your account.
2. Start the Gnu Prolog interpreter and load tleeféictorial.pl.
factorial(0,1).
factorial(A,B) :-
A >0,
Cis A-1,
factorial(C,D),
B is A*D.
1. Enter the querfactorial(5,What). Explain this result:
2. Enter the queryactorial(0,Value). Explain this result:

3. Analyze the factorial function; you should consitle following questions:

a) What is the role of the statemdattorial (0,1). in the definition of factorial?
b) What is the role of the statemeXt> 0 in the definition of factorial?
c) Whatis the role of the statemdattorial (C,D) in the definition of factorial?

d) Explain the pattern of variable uses in the last fmes.
4. Exit from the Prolog interpreter.

Tutorial 2 Part 2.

1. What is a Prolog “list"?

2. What is the syntax used to create a Prolog list?

3. How are the terms “head” and “tail” defined wittspect to a Prolog list?
4. How is membership in a list determined?

5. How is an empty list represented?

Tutorial 2 Part 3.

1. Start the Gnu Prolog interpreter and load theliBlepl. Use the following activities to analyzesth
statements in the file list.pl.
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2. Use the [user] command to create 2 list factsl bstd list2.
[user].
listl([a,b,c,d,e]).
list2([x,y,2]).
Ctrl-D

3. Enter the following query to determine if ahe first element in list1:
list1(L),is_first(a,L).

4. Enter the following query to determine the idtgraf the first element in list2:
list2(L),is_first(X,L).

5. Create similar queries to test is_last, is_aw Hong, and place.

6. Add comments to the file list.pl to explain heach of these rules works. (You may wish to use the
trace command to view these rules in action).

7. Enter the following command to push the itemmtodhe stack represented by listl.
list1(List),insert_first(m,List,Newlist).

8. Enter the following command to pop the firstitblom the stack represented by list2.
list2(List),remove_first(List,Newlist).

9. Enter the following command to concatenatet8.lis
concat([a,b,c],[d,e,f],L).

10. Create a query that uses concat to determomeifist is the prefix of another. Create a qubay
uses concat to determine if one list is the sudfianother.

1. Add comments to the file list.pl to explain heach of these rules works. (You may wish to use the
trace command to view these rules in action).

Tutorial 2 Part 4.

1. Add arule called insert_last to this set of rulesert_last should have 3 arguments: an element, a
list, and a resulting list. The element should peemded to the end of the original list to crehee t
resulting list.

2. Add arule called remove_last to this set of rutemove_last should have 2 arguments: an original
list and a modified list. The last element of thigimal list should be removed to create the medifi
list.

3. Add a rule called switch. switch should have 2 argats: an original list and a modified list. The
elements in the original list should be reversedréate the modified list.
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Prolog Tutorial Exercise 3 (Prolog Sorting)

Topics: Sorting in Prolog

Goals: Upon successful completion of this tutoyi@l should be able to:
1. Use prolog rules of unification to create a softisd

Related text sections:
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Prolog Tutorial Exercise 3 Instructions

1. The following rules provide the framework for a Pgimplementation of quicksort. Using the
list rules you created for tutorial2, write rules fiuick_split/4. Test your quick_split and
quicksort rules. Place these rules in a file cadled.pl.

quicksort([1,[D).

quicksort([Element],[Element]).

quicksort([Head|Tail],SortedList) :-
quick_split(Head,Ta il,L,H),
quicksort(L,SL),
quicksort(H,SH),

concat(SL,[Head|SH],SortedList).
OR/AND
The following rules provide the framework for a Bgpimplementation of mergesort. Using the
list rules you created for tutorial2, write rules merge_split/3 and merge/3. Test your
merge_split, merge and mergesort rules. Place teswin a file called sort.pl.

mergesort([],[])-
mergesort([Element],[Element]).
mergesort(List,SortedList) :-
merge_split(List,L1 ,L2),
mergesort(L1,SL1),
mergesort(L2,SL2),
merge(SL1,SL2,Sorte dList).

2. Test your sort(s) using the rules in cs460Ipickutpfial3.pl and the following gprolog script:

$ cat tutorial3.pl sort.pl > temp.pl

$ gprolog

GNU Prolog 1.2.8

By Daniel Diaz

Copyright (C) 1999-2001 Daniel Diaz
| ?- [temp].

compiling temp.pl for byte code...
temp.pl compiled, 96 lines read - 2978 bytes writte n, 39 ms
(10 ms) yes

| ?- setup.

yes

| ?- runl(list0,listl),ilist(list1,L).
L=1[-3,-2,-1,1,1,2,2,3,3] ?

yes

| ?- run2(list0,list2),ilist(list2,L).
L=103,3,2,2,1,1,-1,-2,-3] ?

yes

| ?- halt.

$

3. Place your well documented rules for tutorials @ &nin a file calledour-last-namepl and drop
the file into the cs460drop folder.
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C++ Review Exercise 1 (C++ OOP and Sorting)

Topics: C++ classes and objects

Goals: Upon successful completion of this tutoy@l should be able to:
1. Create and sort your own list class using an array
2. Create and sort your own list class using | linksd

Related text sections:
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C++ Review Exercise 1 Instructions

Next week we will start working with the object enied language, Java.

For this tutorial, as a review of C++ OOP, you @rénplement a template container class called List
List should use dynamic memory allocation.

Your class should contain the following memberrarfd methods:

1.

2.

A default constructor: List(). The constructor slibcreate an empty list.
A destructor: ~List(). The destructor should reéeal dynamically allocated memory space.

A copy constructor: List (const List & other). Thisnstructor should create a new list that is odee
copy of the other list passed as a parameter.

An assignment operator: List & operator = List (sbhist & other). This operator should release
space allocated to the current list object theteradist that is a deep copy of the other lisspdsas a
parameter.

A sorting function: void Sort (SortType ad). SorpEyshould be defined as an enumerated type
containing the values ASCENDING and DESCENDING. Whige passed value is ASCENDING,
the values in the list should be sorted into asicgndrder using the simple sort you selected for
Tutorial 2 (Exchange, Insertion, or Selection). Whige passed value is DESCENDING, the values
in the list should be sorted into descending oudémng the advanced sort you selected for Tutorial 2
(Merge or Quick).

An input operator: >>. The input operator shouladrérom a character stream. Values should be
placed in the list as they are read. A value obiacompatible type or the end-of-file marker should
terminate the input process. White space shoulth@atcluded in the list.

An output operator: <<. The output operator shaulite the values in the list to a character stream.
Consecutive output values should be separatedsimgbe space character.

A driver program (called main.cpp) for testing yduist class can be found in ~tiawatts /cs460pickup.

Your completed template file should be placed iawatts/cs460drop. The file should be calyedr-
last-namecpp.
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Java Tutorial Exercise 1 (Introduction to Java)

Topics: Java Libraries — Swing
Event driven programming

Goals: Upon successful completion of this tutoy@l should be able to:

1. Write a simple event driven Java program udireg3wing libraries

Related text sections:
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Java Tutorial Exercise 1 Instructions

1. Define the following java terms and concepts

a. class
b. object
C. primitive

2. The remainder of this tutorial exercise should kecated on the local linux or DOS platforms.
You can store your directories and files in theal®tudent directory (in which case you will need
to delete them at the end of the tutorial sessomn a flash drive. Completed exercises should
be uploaded to the server for submission usingséip. Create a new directory called Tutoriall;

3. Enter the following Java code in a file called Tidtia.java in your Tutoriall directory.

/I file: Tutorialla.java

import java.awt.*;
import javax.swing.*;

public class Tutorialla extends JPanel
{

int hwX, hwY;

String helloWorld = null;

public Tutorialla ()
{
hwX = 300;
hwY = 300;
helloWorld = "Hello World";
repaint();

public void paintComponent (Graphics g)
{

super.paintComponent (g);
Graphics2D g2 = (Graphics2D) g;
g2.setRenderingHint(RenderingHints.KEY

_ANTIALIASING,

RenderingHints.VALUE_ANTIALIAS_ON);

g2.setFont (new Font ("Arial", Font.PLAIN, 22));
g2.drawString (helloWorld, hwX, hwY);

public static void main (String[] args)

{

JFrame frame = new JFrame ("Tutorial 1 A");
Tutorialla Tutorialla = new Tutorialla
frame.getContentPane().add (Tutorialla)
frame.setDefaultCloseOperation (JFrame.
frame.setSize (600,600);
frame.setVisible (true);

frame.setResizable (false);

frame.setLocation (100, 100);
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4. Compile and execute your program:
javac Tutorialla.java
java Tutorialla
You should see:

i

Hello World

You have now written your first Java program (fus course)!

5. Copy Tutorialla.java to Tutoriallb.java. Modify theogram is indicated:
/I file: Tutorial 1b. java

import java.awt.*;
import java.awt.event.*;
import javax.swing.*;

public class Tut ori al 1b extends JPanel i mpl enents ActionLi stener,
Mouselbt i onLi st ener
{

JButton theButton;

int hwX, hwY;

String helloWorld = null;

int red, green, blue;

public Tutoriallb ()

{
hwX = 300;
hwY = 300;
helloWworld = "Hello World";
red = green = blue = 30;
t heButton = new JButton ("Change Color");
add (theButton);
t heBut t on. addActi onLi stener (this);
addMbuseMot i onLi st ener (this);
repaint();
}
public void mouseDragged( MouseEvent e)
{
hwX = e. get X();
hwy = e.getY();
repaint();
}
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public void museMved( MouseEvent e) {}

public void paintComponent (Graphics g)

{
super.paintComponent (g);
Graphics2D g2 = (Graphics2D) g;
g2.setRenderingHint(RenderingHints.KEY _ANTIALIASING,
RenderingHints.VALUE_ANTIALIAS_ON);
g2.setPaint (new Color (red, green, blue));
g2.setFont (new Font ("Arial", Font.PLAIN, 22));
g2.drawString (helloWorld, hwX, hwY);
}
public void actionPerforned (ActionEvent e)
{
if (e.getSource() == theButton)
{
red = (red * 29) % 254 + 2;
green = (green * 31) % 254 + 2;
blue = (blue * 53) % 254 + 2;
repaint ();
}
}
public static void main (String[] args)
{
JFrame frame = new JFrame ("Tutorial 1 B");
Tutorial 1b Tutorial 1b=new Tutorial 1b ();
frame.getContentPane().add (Tutorial 1b);
frame.setDefaultCloseOperation (JFrame.EXIT _ ON_CLOSE);
frame.setSize (600, 600);
frame.setVisible (true);
frame.setResizable (false);
frame.setLocation (200, 200);
}
}
6. Compile and execute the program; you shoul (i —— IS =E]
see:

7. Use the button to change the color of the text
and use the mouse to drag the text around th
screen.

Hello World
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8. Copy Tutoriallb.java to Tutoriallc.java. Make the@nges necessary to compile and execute the
class Tutoriallc.

9. Add a Mouse Listener to Tutoriallc:

public class Tut ori al 1b extends JPanel i mpl enents Acti onLi stener,
MouseMot i onLi st ener, MouselLi st ener

You will need to include the following MouseListemaethod stubbs:
public void mousePressed(MouseEvent e) {}
public void mouseReleased(MouseEvent e) {}
public void mouseEntered(MouseEvent e) {}
public void mouseExited(MouseEvent e) {}

public void mouseClicked(MouseEvent e) {}

10. Modify themouseExited andmouseEntered methods to prevent the user from dragging the
text outside the bounds of the window frame.
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Java Tutorial Exercise 2 (Java Lists and Sorting)

Topics: Java Lists

Goals: Upon successful completion of this tutoyi@l should be able to:
1. Create an array based list in a java program
2. Randomly populate a list of integers
3. Sort the list of integers using your simple andaabed sorts

Related text sections:
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Java Tutorial Exercise 2 Instructions

Create a new subdirectory called Tutorial2 andrehtfollowing java program as RList.java

/I file: RList.java

import java.lang.*;
import java.util. Random;

public class RList
Lt
int size;
int list [];
static int ASCENDING = 1;
static int DESCENDING = 2;

public RList ()

{
}
public RList (int S)
{
size = S;
list = new int [size];
for (inti=0;i<size; i++)
listil=i*3% (2*i+1);
}
public RList (RList other)
{
size = other.size;
list = new int [size];
for (inti=0; i< size; i++)
list[i] = other.list[i];
}
public String toString ()
{
String string =",
for (inti=0;i<size; i++)
string += list[i] + " ";
return string;
}
public void Sort (int AD)
{
}
public static void main (String[] args)
{

RList rlistl = new RList (10);

RList rlist2 = new RList (rlistl);
System.out.println ("\nRandom List 1");
System.out.printin (rlistl);

rlistl.Sort (RList. ASCENDING);
System.out.println (rlist1);
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System.out.println ("\nRandom List 2");
System.out.printin (rlist2);

rlist2.Sort (RList. DESCENDING);
System.out.println (rlist2);

}

1. Compile and execute the program:
javac RList.java
java RList
On the system console you should see:
Random List 1
01147100123
01147100123

Random List 2
01147100123
01147100123

Note that the lists are not sorted.....

2. Modify the Sort method of the RList class to sbe tist into ascending order using your simple sort
if the input parameter is ASCENDING and into destieg order using your advanced sort if the
input parameter is DESCENDING.

3. This program uses an internal main function tottestRList class. The RList class can also be used
as part of another program. Enter, compile andherfollowing class called Tutorial2a.

/I file: Tutorial2a.java
import java.lang.*;

public class Tutorial2a
{
RList rlist1;
RList rlist2;

public Tutorial2a ()

{
rlistl = new RList (10);
rlist2 = new RList (rlistl);
System.out.printin ("\nRandom List 1");
System.out.println (rlist1.toString());
rlistl.Sort (RList. ASCENDING);
System.out.println (rlist1.toString());
System.out.printin ("\nRandom List 2");
System.out.println (rlist2.toString());
rlist2.Sort (RList. DESCENDING);
System.out.println (rlist2.toString());

public static void main (String[] args)

{
}

Tutorial2a tutorial2a = new Tutorial2a ();
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4. Maodify the RList class to include a random numbemegator. Information about the java Random class
can be found at:
http://java.sun.com/j2se/1.4.2/docs/api/java/util/R andom.html

Modify the constructor with integer input parame®do generate a list populated wiBrandomly
selected integers in the range -XO0list[i] <100.

Modify the default constructor to randomly seleetdue forsize (5<size <50) and to generate a list
populated wittsize randomly selected integers in the range -4 06t][i] <100.
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Java Tutorial Exercise 3 (Java lllustration)

Topics: Java 2D graphics

Goals: Upon successful completion of this tutoy@l should be able to:
1. Use Swing and Java graphics to illustrate the asta¥ your simple sorting algorithm
2. Use Swing and Java graphics to illustrate the astad your advanced sorting algorithm

Related text sections:
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Java Tutorial Exercise 3 Instructions

Create a new subdirectory called Tutorial3. CopysRjava from Tutorial2 to Tutorial3. Add the
following Paint method to Rlist.

public void Paint (Graphics2D g2, int ulX, int ulY ,int IrX, intIrY,
Color minColor, Color maxColor)
{

if (size < 1)
return;

int min = 0;

int max = 0;

for (inti=1;i<size; i++)

{
if (list[i] < min) min = list[i];
if (list[i] > max) max = list[i];

}
int deltaX = (IrX - ulX) / (2 * size + 1);
int range = max - min + 1;
int deltaY = (IrY - ulY) / range;
int deltaR = (maxColor.getRed() - minColor.getRed () / range;
int deltaG = (maxColor.getGreen() - minColor.getG reen()) / range;
int deltaB = (maxColor.getBlue() - minColor.getBI ue()) / range;
for (inti=0;i<size; i++)
{

int left = ulX + (2*i+1) * deltaX;

int right = left + deltaX;

int top = IrY - list[i] * deltaY;

int bottom =1IrY;

Color ¢ = new Color (list[i] * deltaG, list[i] * deltaR,

list[i] * deltaB);
g2.setPaint (c);
g2.fillRect (left, top, right-left, bottom-top);

}

This function is designed to draw vertical bargespnting the values in the list using the receagd
colors passed to it. The parameters to this funaie, in order, the x and y coordinates of theeu gdt
corner of the rectangle in which the vertical hailsbe drawn; the x and y coordinates of the lowight
corner of the rectangle; the minimum and maximuitorso The width of the rectangular area is divided
so thatsize’ bars can be drawn along a horizontal axis. Thehh@bthe rectangular area is divided
into units representing the range of the magnitudeise values in the list. The color range is déd into
units representing the range of the magnitudeBeo¥/alues in the list.

Currently this function does not handle negatitedsr values in the list.
1. Enter the following java class:

/I file:Tutorial3a.java

import java.awt.*;

import java.awt.event.*;

import javax.swing.*;

public class Tutorial3a extends JPanel implements A ctionListener

{
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RList rlist;
JButton theButton;
public Tutorial3a ()
{
rlist = new RList ();
System.out.printin (rlist);
theButton = new JButton ("Sort List");
add (theButton);
theButton.addActionListener (this);
repaint();

public void paintComponent (Graphics g)
{
super.paintComponent (g);
Graphics2D g2 = (Graphics2D) g;
g2.setRenderingHint(RenderingHints.KEY _ANTIALIASING,
RenderingHints.VALUE_ANTIALIAS_ON);
rlist.Paint (g2, 20, 50, 580, 250, new Color (20, 20, 150),
new Color (50, 50, 250);

}

public void actionPerformed (ActionEvent e)

{
if (e.getSource() == theButton)
{

rlist.Sort (RList. ASCENDING);
repaint();

public static void main (String[] args)

{

JFrame frame = new JFrame ("Tutorial 3 A");
Tutorial3a Tutorial3a = new Tutorial3a 0;
frame.getContentPane().add (Tutorial3a) ;
frame.setDefaultCloseOperation (JFrame. EXIT_ON_CLOSE);
frame.setSize (600,300);
frame.setVisible (true);

frame.setResizable (false);

frame.setLocation (200, 200);

}

}

2. Modify your second list
constructor so =10l x| that it only
generates positive
numbers between 0 and
100. Compile and test the
program. You should see
something like:
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3. Modify the RList Paint function as flollws:

a. Include a horizontal axis

b. Tutorialel each vertical bar with its axis

c. Allow negative values — these values should appsaertical bars below the horizontal axis.
Return your second constructor to its originalestgenerating numbers between -100 and 100) ahd tes
your program. Your displagightlook like:

1l
Sort List

42

29

-10

Test the simple sort function in your RList cla&f&er the Sort List button is pressed, the listidddoe
displayed in fully sorted order. Your displayghtlook like:

il
Sort List

42

29

-10

4. Modify the program so that each press of the “Sistt’ button causes 1 pass of your simple sort to
be executed. Multiple presses of the button wilkirate the modifications made to the list that
eventually result in a fully sorted list. You witiost likely need to add a “SortPass” method to your
RList class.

Your completed RList.java and Tutorial3a.java fisg®uld be placed in ~tiawatts/cs460drop. The files
should be callegtour-last-namgava andyour-last-nam&3.java respectively.
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Chapter 1 Review Questions
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Why do we study the concepts of programming langsag

What is a programming domain? Why are programmomains significant? What programming
domains are presented in your book? Can you desaryogramming domain not included in
those listed in your book?

When evaluating a programming language, what aspecttribute to its readability?

What is orthogonality? How does orthogonality diffiem functionality?

When evaluating a programming language, what aspecttribute to its writability?

What is abstraction? What constructs are provige@-bt+ to implement data abstraction?
When evaluating a programming language, what aspecitribute to its reliability?

How does the architecture of a computer contributhe design of a programming language?
What are the four categories of programming langaag

. What are the five main tasks required of a compiler
. What are the differences between compilation atefpnetation? When would you choose to use

each of these techniques?

. What are the typical components of a programmingrenment?

Chapter 2 Review Questions

List three features of the language Planalkil éhatfound in modern programming languages.
Early versions of FORTRAN included an arithmetistditement. Rewrite the following
arithmetic if statement as a logical if statement:

IF A+B*C 10, 20, 30
List 3 ways in which FORTRAN 90 differs from FORTRA/7.
For what programming domain was the language Li&#tgted? Who were the authors of LISP?
What 2 dialects of LISP are widely used today?
Why has ALGOL had such a great influence on thesligpment of modern programming
languages? What are the successful features of Al?G&hat are ALGOL'’s failures?
What features of COBOL have made it a long liveagpamming language?
Who authored the COBOL programming language?
What 2 descendents of BASIC are widely used today?

. Which programming language represented the fitstrgit to design a programming language

suitable to a wide range of programming domains?

. What did the languages APL and SNOBOL contributénéoprogramming language landscape?
12.
13.
14.
15.
16.
17.
18.
19.
20.

What language first introduced the concept of datstraction?

What was the language Pascal’s contribution tgtbgramming language landscape?
Who are the authors of the C programming language?

List 3 important aspects of the design processda. A

What language first introduced the concepts ofailgeiented programming?

Who began the transformation of the language CHe7C

List 2 contributions of the language Java to thegpamming language landscape.
Why is Java considered to be a “safer” language @ve+?

List 5 features of a successful programming languag
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Chapter 3 Review Questions

List the phases on a modern compiler.
Differentiate between the front-end and back-erasph of a compiler. Why do we make this
distinction?
Differentiate between the concepts of “syntax” ésgmantics” in a programming language.
What is the relationship between a lexeme and entdk
What is the function of a parser?
What 3 sets are used to define a context free geafhm
Given the CFG described below, create a parsddrdbe statement:
A=B+C*D
Is this the only possible parse tree for thisestegnt using this grammar?
Show a leftmost derivation for this statement.
CFG:

N =

Noos®w

Terminals = { :=, +, *, A, B, C, D}
Non-terminals = {<assign>, <id>, <expr>}
Productions = {<assign> <id> := <expr>
<id>- A|B|C|D
<expr>- <id> + <expr>
| <id>* <expr>
| <id>
}
8. What are the characteristics of an unambiguous i
9. What is the purpose of an attribute grammar? QGdragtic semantics? Of denotational
semantics?

Chapter 4 Review Questions

What is the purpose of a lexical analyzer?

What is a regular expression? What is a state ailmgaka DFA)? How are regular expressions
and state diagrams related to lexical analysis?

What is the purpose of parsing? How is parsingedlto the CFG for a language?

What is a recursive descent parser?

What is a LL(1) grammar?

Differentiate between top-down and bottom-up paysin

What types of grammars work best for creating top4u parsers? For creating bottom-up
parsers?

N

Nooksw
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Chapter 5 Review Questions

1. What design issues should be considered when aipigntifier naming rules for a
programming language?

2. What is a keyword? A reserved word? How do keywaunts reserved words differ?

3. How does the used of special words in FORTRAN dfffem the use of special words in C or
C++?

4. What is a variable? A type?

5. What is binding?

6. Whatis an alias? How is aliasing used in C/C++?

7. What is a static variable?

8. What is type inference?

9. When are variables typically stored on the progstak?

10. When are variables typically stored in the memagpg?

11. Given the Pascal declarations:

var
A, B : array [1..10] of integer;
C, D : array [1..10] of integer;
Why is the statements A := B permissible but tlaeshent A := C is not?
Is the statement Afindex] := C[index] permissibi&®y or why not?
12. How does strong typing differ from weak typing?
13. Differentiate between the following scoping stylgkabal, local, control structure.
14. Given the following procedure written in “Pasc&ldi syntax:
Procedure P1;
var X :integer,;
Procedure P2;
begin
Write (x);
end;
Procedure P3;
var X :integer,;

begin
X:=5;
P2;
end;
begin
X:=3;
P2;
end;

What is the output of P1 when static scoping ipleyed?
What is the output of P1 when dynamic scoping ipleyed?
15. When is a named constant bound to its value?
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Chapter 6 Review Questions

What are the standard primitive data types? Arg the same for every programming language?
What is dynamic typing? Static typing?
Describe the internal representations commonly tsstbre unsigned integer values, signed
integer values, real values, and character values.
4. What design issues should be considered when iimgjudharacter strings in a programming
language?
5. Describe the commonly used strategies for storivagacter strings. How do C and C++ strings
differ?
6. What is an enumeration type? What benefits areelgifrom using enumerated types?
7. What is a subrange type?
8. What design issues should be considered when iingjidrays in a programming language?
9. What are the 4 categories of subscript bindingsaachge allocation used for arrays?
10. Why might a language limit the number of subscriptsan array?
11. What array operations are implemented in C++? bc&&
12. What is an array slice? What is its purpose?
13. What is an array mapping function?
14. Given the following Pascal declaration for arrayifAhe base address of A is 1024, where is
A[3][4] located? (Allow 2 bytes per integer value)
var A : array [-10..10][0..5] of integer;
15. Given the following FORTRAN 90 declaration for arrA. if the base address of A is 1024,
where is A(3,4) located? (Allow 2 bytes per integaiue)
INTEGER A (1..10, 1..5)
16. Given the following C/C++ declaration for array iRthe base address of A is 1024, where is
A[3][4] located? (Allow 2 bytes per integer value)
int A[10][10];
17. What advantage is gained by using O relative intgfor arrays?
18. What is an associative array?
19. What is a record type? What programming languageifitroduced the concept of records?
20. What types of operations can be performed on aaPesword? On a C/C++ struct?
21. How are the fields of a record stored? How are Heeessed?
22. What is a union type? What are the advantagesiaadvhntages of union types? How does Ada
improve upon the Pascal union type?
23. What is a set type? What operations can be perfbonesets?
24. What is a pointer type? What operations can beopedd on pointers?
25. What problems can be caused by the improper usgsitters?
26. How are pointers and arrays related in C/C++?
27. What is a reference type?
28. What are the 2 commonly implemented heap managaeamiques? What are the benefits and
drawbacks of each?
29. Describe the differences between the referencetepand garbage collection approaches to heap
management.

whN ke
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Chapter 7 Review Questions

How do the operator precedence rules used by Cfer fliom those used by C?
What associativity rules are used by C/C++? Howhaorules used by Ada differ from those
used by FORTRAN?
What is operand evaluation order?
How do side effects affect the result of an arittimmeperation?
What is operator overloading? How is operator maating employed in C and Pascal? In C++?
What is coercion?
How is the type of a mixed mode arithmetic expr@ssietermined by C/C++?
How is explicit type conversion implemented in CA2+
What relational operators are used by C? Pascaftah?
. What is a Boolean expression?
What is the result of the C/C++ expression (5 <&&)(7 > 1)?
What is the result of the Pascal expression (5)<QR) (7 > 1)?
11. What is Short-Circuiting?
12. What is the result of the C/C++ statement a = b*22
13. What is the result of the C/C++ statementa=8 ¥ cc;?
14. lllustrate how a queue and stack will be used tegate intermediate code to evaluate the C/C++
statementa*b-c+d*2-e.
15. lllustrate how queues and stacks will be used tegde intermediate code to evaluate the C/C++
statementa*b—-(c+d*2)—e.
16. lllustrate how a queue and stack will be used tegate intermediate code to evaluate the APL
statement
A*B-C+D*2-E.
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10.

11.

12.

13.

14.

15.

16.

17.
18.

Chapter 8 Review Questions

What is a control structure? What are the 3 stahdategories of control structures?

What is a compound statement? What is its purpddei language first introduced the concept
of compound statements? How is a compound statecnestied in C/C++? In Pascal? In
Smalltalk?

What is a selection statement? What types of $efestatements are included in C/C++? In
Pascal? In Smalltalk?

Differentiate between 2-way selection statementsa@ selection statements, and multiple
selection statements.

What benefits are gained by including an “elserifa programming language?

What multiple selection statements are implememt&t/C++? Pascal? BASIC? FORTRAN I?
How are C/C++ switch and Pascal case statemeniisus?rin what ways do they differ?

Draw flowcharts for each of the following Pascatlesegments:
IFa<bTHENIFc<dTHENe:=a+cELSE e :*0Q,;
IFa<bTHENIFc<dTHENe:=a+c; ELSE e :#[;

What is a iterative statement? What types of itggadtatements are included in C/C++? In
Pascal? In Smalltalk?

What counting loop construct was provided by Al§0Ithat is NOT seen in today’s
programming languages?

How are the FORTRAN 77 and FORTTRAN 90 DO loop$edént from those seen in previous
versions of FORTRAN?

Describe the 3 segments of C/C++/Java for loop éredtlhat does the following C/C++/Java for
loop do? for (;;);

How does the C/C++/Java for loop structure diffenf the for loop structure seen in Pascal,
Ada, or Smalltalk? How do all of these for loopustures differ from the FORTRAN 77 DO loop
model?

What is a user-controlled loop mechanism? Whatfitsreee derived from user controlled loops?
What is an unconditional branch statement? Whigdsuse of unconditional branching
discouraged in today’'s software development enwixemts?

Differentiate between C/C++ continue, break, retamd exit statements. How do C++ and Java
break statements differ?

What is a guarded command?

How does the Bohm and Jacopini conjecture of 19@@ttoday’s programming languages and
styles?
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10.
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15.

16.
17.
18.
19.

20.
21.
22.

23.

Chapter 9 Review Questions

What are the general characteristics of a subpnagra

Differentiate between a subprogram’s definitioradher, and call. Give an example of each.
Differentiate between formal and actual subprogpamameters. Give an example of each.
Differentiate between positional and keyword paramse Give an example of each.
Differentiate between functions and procedurese@iv example of each.

What issues must be considered regarding subpregrdman designing a new programming
language?

What is a local referencing environment?

Differentiate between the 5 different parametespesmodels? What parameter passing models
are used in FORTRAN? C? C++? Pascal? SmalltalkeérBe® Prolog?

What is a thunk? What is its purpose?

How is the run-time stack related to subprogranceten?

How are arrays passed in C/C++? FORTRAN? Pascak ¥h the benefits and drawbacks of
each of these array passing techniques?

What issues must be considered when selectingthg passing models to be implemented in a
programming language?

How are subprogram names passed as parameteiGirZIWhat are the benefits and
drawbacks of passing subprogram names? Create+a-Ctitie segment that illustrates passing a
function with no parameters. Create a C/C++ cedgnent that illustrates passing a function
with one integer parameter.

What is subprogram overloading? Give an exampkubprogram overloading in C++. What
issues must be considered when designing overlcadgatograms? How do overloaded
subprograms differ from overloaded operators?

What is a generic? Give an example of a generie €itbprogram. What issues must be
considered when designing generic subprograms?

What is separate compilation? What are the beneffiseparate compilation?

What is independent compilation? What are the hisnafindependent compilation?

Why can't templates be separately compiled?

What is an external definition? How are referertoesxternal subprogram definitions handled in
C and C++?

What is a subprogram side effect?

What return types are permitted by C? By C++? BycBR

What non-local values can be accessed by a C/Gbpregram? By FORTRAN subprograms?
What is dynamic scoping?

What is a co-routine?

CS 460 Manual Page 55 of 62



Chapter 10 Review Questions

What steps must be followed when calling a sub@ogr

What steps must be followed when returning fromlgpsogram?

What is an activation record? What is its purposéfat does it contain?

How are activation records related to recursion?

Given the following recursive Prolog rule, trace #ctivation records that are created for the
guery:concat(X,Y,[1,2,3,4,5]).

concat ([],List,List).

concat ([Head|Taill],List,[Head|Tail2]) :- concat(Taill,List, Tail2).

Describe how static chains or displays are us@uptement dynamic scoping.

Differentiate between shallow and deep access &be@ssing non-local variables.

arwnNpE
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Chapter 1 Review Questions

1. What is abstraction? What is encapsulation? Irctmext of Objected Oriented Programming
and Design, how are abstraction and encapsulatiated?

2. What is an Abstract Data Type? What support fotrabsdata types is provided by C++? By
Pascal? By Smalltalk? By Ada? By Modula-2?

3. What language first introduced the concept of Qigjaented Programming?

4. Differentiate between C++ public, private, and pobed entities.

5. What is a constructor? A destructor? When are oactstrs called? When are destructors called?
Why does Java not have destructors?

6. Whatis a Parameterized Abstract Data Type? Whmtat for parameterized abstract data types
is provided by Ada? By C++?

7. Define a C++ Template class called CoordPair thathold a pair of values of the same type.
Create a constructor, a destructor and an outpratyr (<<) for this class.

Chapter 2 Review Questions

What does the term inheritance mean in the cowte®bject Oriented Design?
What is Polymorphism? Dynamic Binding? How are thelgted?
How do Java’s and C++’s implementations of Objegefed Programming differ?

wN e
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Chapter 3 Review Questions

What is the goal of concurrent processing?

What is a multi-processor architecture? What is BIMMIMD?

What is a semaphore? How are semaphores employeshloyrrent precesses?
What is threading?

Chapter 14 Review Questions

What is an exception?

Describe 3 common exceptions.

What is an exception handler?

Differentiate between termination and continuatiotih respect to exceptions.
What language pioneered the implementation of deined exception handlers?

Chapter 15 Review Questions

Describe the functional programming paradigm.

How do functional and imperative programming largesdiffer?

How do functional languages relate to mathematigadtions?

What is referential transparency?

What was the first functional language?

What is a lambda function? How are lambda functissed?

What is a functional form?

What is function composition? Construction? Appiyall? How are each of these implemented in
Scheme?

What is a predicate function?

. List 4 functional languages.

Chapter 16 Review Questions

What is a declarative language?

What is the Predicate Calculus? What is a PropositA Clausal Form?

Describe the relationship between predicate cadcaihd logic programming languages.
What is meant by the term “declarative semantics”?

PwnE
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Scheme Review Questions

Define each of the following with respect to Scheme
atom

primitive

lambda expression

free variable

top level definition

predicate

type predicate

lexical scoping

thunk
Describe the function and use of each of the falhgwscheme primitive functions:
a. list?
b. number?
c. null?
d. cddddr
e. cadr
f. if
g. let

You should be able to read and interpret a segofeédtheme code.

You should be able to write a segment of Scheme.cod
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Prolog Review Questions

1) Given the following recursive Prolog rule, trace #ctivation records that are created for the query
concat(X,Y,[1,2,3,4,5]).
i) concat ([],List,List).
i) concat ([Head|Taill],List,[Head|Tail2]) :- concat(Taill,List,Tail2).
2) What is a declarative language?
3) What is the Predicate Calculus? What is a PropogitA Clausal Form?
4) How does a Prolog fact differ from a Prolog query?
5) What is a Prolog rule statement?
6) What is a Prolog goal statement?
7) Describe the Prolog inferencing process.
8) Under what conditions can the Prolog verb is b&l digeassignment?
9) Describe the Prolog list structure.
10) Describe how are the following symbols are usedroiog:. , ; =
11) What is a Prolog world?
12) What is a finite domain solver?
13) What applications of Prolog are described by tite@r of your book.
14) What limitations of Prolog are described by théhauof your book?
15) You should be able to write a segment of Prologec&dr example:
The Prolog facts listed here partially describesitmall family tree illustrated below.
father(allan,eddie).
mother(diane,fran).
father(eddie,gail).
mother(fran,john).
a. Complete the definition of this family tree.
b. Write a rule that indicates that X is a parent df X is either the mother or father of Y.
c. Write a rule that indicates that X is a grandpacént if X is a parent of Z and Z is a parent
of Y.
d. What is the complete output of each of the follaywueries:
|? grandparent(carl,herb).
|? grandparent(GP,irene).
|? grandparent(betty, GC).
|? grandparent(GP,GC).

Con >
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16) To what programming paradigm family does the laggu@rolog belong?
17) For what types of applications is Prolog an appet@mprogramming language?
18) Describe each of the following terms with respediie Prolog programming language:

a) world

b) fact

c) rule

d) base

e) predicates
f) arguments
g) arity

h) list

19) Describe the Prolog syntax rules regarding ea¢heofollowing:

a) selecting variable names

b) defining constant (literal) values
c) use of periods (.)

d) use of semicolons (;)

e) use of commas (,)

f) formulation of facts

g) formulation of queries

h) formulation of rules

i) assignment statements

j) conditional expressions

20) How do you create a Prolog source file? How dogocument a Prolog source file? How do you
load the file when using the Prolog interpreter?

21) What is a Prolog “list"?

22) What is the syntax used to create a Prolog list?

23) How are the terms “head” and “tail” defined witlspect to a Prolog list?
24) How is membership in a list determined?

25) How is an empty list represented?
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Java Review Questions

1. Javais an Object Oriented Language. However noiompletely object oriented. Why?

2. How does the inheritance model employed by Javardifom that used in C++? How does the
Java compiler determine that a class cannot haweedeclasses?

3. An integer value can be declared in Java as ahdiras an “Integer”. Describe the differences
between these two methods. When would you use each?

4. What is Swing? What resources are provided by S¥angreating windows? What resources are
provided for using mouse input in an applicatioogoam.

5. What is the function of the PaintComponent methadin is the PaintComponent method
called?

6. What is dynamic binding?

7. While the “new” operator is frequently used in Jat@ core language does not support a
“delete” operator. Why? What techniques are usex/¢tod memory overflow?

8. Write a segment of Java code to declare and iaiéi@n array of N integer values.
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Thoughts on Computer Programming Languages

The use of COBOL cripples the mind; its teachingusth, therefore, be regarded
as a criminal offence. (Edsger Dijkstra)

Consistently separating words by spaces becameaaeustom about the tenth
century A.D., and lasted until about 1957, when FERN abandoned the
practice. (Sun FORTRAN Reference Manual)

Cobol has almost no fervent enthusiasts. As a progring tool, it has roughly the
sex appeal of a wrench. (Charles Petzold)

C++ is the only current language making COBOL Igokd. (Bertrand Meyer)

C++ has its place in the history of programminglasges. Just as Caligula has his
place in the history of the Roman Empire. (Robath}

Arguing that Java is better than C++ is like arguimat grasshoppers taste better
than tree bark. (Thant Tessman)

Java is, in many ways, C++--. (Michael Feldman)

If Java had true garbage collection, most programsd delete themselves upon
execution. (Robert Sewell)

It is practically impossible to teach good programgstyle to students that have
had prior exposure to BASIC,; as potential progransnieey are mentally
mutilated beyond hope of regeneration. (Edsgerdirigh

In my egotistical opinion, most people's C progratmsuld be indented six feet
downward and covered with dirt. (Blair P. Houghton)

C++ is history repeated as tragedy. Java is hisgpgated as farce.
(Scott McKay)

Unix and C are the ultimate computer viruses. (RidH> Gabriel)
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