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Gaddis 516907 Java4/10/072:10 PMPage iiiPrefaceAbout this Lab ManualThis lab manual accompanies Starting Out With Java: From Control Structures toObjects, by Tony Gaddis. Each lab gives students hands on experience with the majortopics in each chapter. It is designed for closed laboratories—regularly scheduledclasses supervised by an instructor, with a length of approximately two hours. Labmanual chapters correspond to textbook chapters. Each chapter in the lab manual contains learning objectives, an introduction, one or two projects with various tasks for thestudents to complete, and a listing of the code provided as the starting basis for eachlab. Labs are intended to be completed after studying the corresponding textbookchapter, but prior to programming challenges for each chapter in the textbook.Students should copy the partially written code (available at www.aw.com/cssupport)and use the instructions provided in each task to complete the code so that it is operational. Instructions will guide them through each lab having them add code at specified locations in the partially written program. Students will gain experience in writingcode, compiling and debugging, writing testing plans, and finally executing and testingtheir programs.Note: Labs 7 and 12 are written entirely by the student using the instructions inthe various tasks, so there is no code provided as a starting basis.What You’ll Find in this Lab ManualThe Lab Manual contains 15 labs that help students learn how to apply introductoryprogramming concepts: Chapter 1 LabChapter 2 LabChapter 3 LabChapter 4 LabChapter 5 LabChapter 6 LabChapter 7 LabChapter 8 LabChapter 9 LabChapter 10 LabChapter 11 LabChapter 12 LabChapter 13 LabChapter 14 LabChapter 15 LabAlgorithms, Errors, and TestingJava FundamentalsSelection Control StructuresLoops and FilesMethodsClasses and ObjectsGUI ApplicationsArraysMore Classes and ObjectsText Processing and Wrapper ClassesInheritanceExceptions and Advanced File I/OAdvanced GUI ApplicationsApplets and MoreRecursion
Gaddis 516907 Javaiv4/10/072:10 PMPage ivLab Manual to Accompany Starting Out with Java 5: From Control Structures to ObjectsSupplementary Materials Students can find source code files for the labs at www.aw.com/cssupport, underauthor “Christie” and title “Lab Manual to Accompany Starting Out with Java:From Control Structures to Objects” or “Gaddis”, “Starting Out with Java: FromControl Structures to Objects.” Solution files and source code are available to qualified instructors at AddisonWesley’s Instructor Resource Center. Register at www.aw.com/irc and search forauthor “Gaddis.”AcknowledgementsI would like to thank everyone at Addison-Wesley for making this lab manual a reality,Tony Gaddis for having the confidence in me to write labs to accompany his books andmy colleagues who have contributed ideas to help develop these labs.I also thank my students at the University of Wisconsin-Stout for giving me feedback on these labs to continue to improve them.Most of all, I want to thank my family: Michael, Andrew, and Pamela for all oftheir encouragement, patience, love, and support.
Gaddis 516907 Java4/10/072:10 PMPage vContentsChapter 1 LabAlgorithms, Errors, and Testing1Chapter 2 LabJava Fundamentals9Chapter 3 LabSelection Control Structures21Chapter 4 LabLoops and Files31Chapter 5 LabMethods41Chapter 6 LabClasses and Objects51Chapter 7 LabGUI Applications61Chapter 8 LabArrays67Chapter 9 LabMore Classes and Objects75Chapter 10 LabText Processing and Wrapper Classes87Chapter 11 LabInheritance97Chapter 12 LabExceptions and Advanced File I/O109Chapter 13 LabAdvanced GUI Applications113Chapter 14 LabApplets and More121Chapter 15 LabRecursion127
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Gaddis 516907 Java4/10/072:10 PMPage 1Chapter 1 LabAlgorithms, Errors, and TestingObjectives Be able to write an algorithmBe able to compile a Java programBe able to execute a Java program using the Sun JDK or a Java IDEBe able to test a programBe able to debug a program with syntax and logic errorsIntroductionYour teacher will introduce your computer lab and the environment you will be usingfor programming in Java.In chapter 1 of the textbook, we discuss writing your first program. The examplecalculates the user’s gross pay. It calculates the gross pay by multiplying the number ofhours worked by hourly pay rate. However, it is not always calculated this way. Whatif you work 45 hours in a week? The hours that you worked over 40 hours are considered overtime. You will need to be paid time and a half for the overtime hours youworked.In this lab, you are given a program which calculates user’s gross pay with or without overtime. You are to work backwards this time, and use pseudocode to write analgorithm from the Java code. This will give you practice with algorithms while allowing you to explore and understand a little Java code before we begin learning the Javaprogramming language.You will also need to test out this program to ensure the correctness of the algorithm and code. You will need to develop test data that will represent all possible kindsof data that the user may enter.You will also be debugging a program. There are several types of errors. In this lab,you will encounter syntax and logic errors. We will explore runtime errors in lab 2.1.Syntax Errors—errors in the “grammar” of the programming language. Theseare caught by the compiler and listed out with line number and error found. Youwill learn how to understand what they tell you with experience. All syntaxerrors must be corrected before the program will run. If the program runs, this
Gaddis 516907 Java24/10/072:10 PMPage 2Lab Manual to Accompany Starting Out with Java 5: From Control Structures to Objectsdoes not mean that it is correct, only that there are no syntax errors. Examplesof syntax errors are spelling mistakes in variable names, missing semicolon,unpaired curly braces, etc.2.Logic Errors—errors in the logic of the algorithm. These errors emphasize theneed for a correct algorithm. If the statements are out of order, if there areerrors in a formula, or if there are missing steps, the program can still run andgive you output, but it may be the wrong output. Since there is no list of errorsfor logic errors, you may not realize you have errors unless you check your output. It is very important to know what output you expect. You should test yourprograms with different inputs, and know what output to expect in each case.For example, if your program calculates your pay, you should check three different cases: less than 40 hours, 40 hours, and more than 40 hours. Calculateeach case by hand before running your program so that you know what toexpect. You may get a correct answer for one case, but not for another case.This will help you figure out where your logic errors are.3.Run time errors—errors that do not occur until the program is run, and thenmay only occur with some data. These errors emphasize the need for completely testing your program.
Gaddis 516907 Java4/10/072:10 PMPage 3Chapter 1 LabAlgorithms, Errors, and TestingTask #1 Writing an Algorithm1.Copy the file Pay.java (see code listing 1.1) from www.aw.com/cssupport or asdirected by your instructor.2.Open the file in your Java Integrated Development Environment (IDE) or a texteditor as directed by your instructor. Examine the file, and compare it with thedetailed version of the pseudocode in step number 3, section 1.6 of the textbook. Notice that the pseudocode does not include every line of code. The program code includes identifier declarations and a statement that is needed toenable Java to read from the keyboard. These are not part of actually completing the task of calculating pay, so they are not included in the pseudocode. Theonly important difference between the example pseudocode and the Java codeis in the calculation. Below is the detailed pseudocode from the example, butwithout the calculation part. You need to fill in lines that tell in English whatthe calculation part of Pay.java is doing.DisplayInputDisplayInputHow many hours did you work?hoursHow much do you get paid per hour?rateDisplay the value in the pay variable.3
Gaddis 516907 Java44/10/072:10 PMPage 4Lab Manual to Accompany Starting Out with Java 5: From Control Structures to ObjectsTask #2 Compile and Execute a Program1.Compile the Pay.java using the Sun JDK or a Java IDE as directed by yourinstructor.2.You should not receive any error messages.3.When this program is executed, it will ask the user for input. You should calculate several different cases by hand. Since there is a critical point at which thecalculation changes, you should test three different cases: the critical point, anumber above the critical point, and a number below the critical point. Youwant to calculate by hand so that you can check the logic of the program. Fillin the chart below with your test cases and the result you get when calculatingby hand.4.Execute the program using your first set of data. Record your result. You willneed to execute the program three times to test all your data. Note: you do notneed to compile again. Once the program compiles correctly once, it can beexecuted many times. You only need to compile again if you make changes tothe code.HoursRatePay (hand calculated)Pay (program result)
Gaddis 516907 Java4/10/072:10 PMPage 5Chapter 1 LabAlgorithms, Errors, and TestingTask #3 Debugging a Java Program1.Copy the file SalesTax.java (see code listing 1.2) from www.aw.com/cssupportor as directed by your instructor.2.Open the file in your IDE or text editor as directed by your instructor. This filecontains a simple Java program that contains errors. Compile the program. Youshould get a listing of syntax errors. Correct all the syntax errors, you maywant to recompile after you fix some of the errors.3.When all syntax errors are corrected, the program should compile. As in theprevious exercise, you need to develop some test data. Use the chart below torecord your test data and results when calculated by hand.4.Execute the program using your test data and recording the results. If the outputof the program is different from what you calculated, this usually indicates alogic error. Examine the program and correct logic error. Compile the programand execute using the test data again. Repeat until all output matches what isexpected.ItemPriceTaxTotal (calculated)Total (output)5
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Gaddis 516907 Java64/10/072:10 PMPage 6Lab Manual to Accompany Starting Out with Java 5: From Control Structures to ObjectsCode Listing 1.1 (Pay.java)//This program calculates the user’s gross payimport java.util.Scanner;//to be able to read from the keyboardpublic class Pay{public static void main(String [] args){//create a Scanner object to read from the keyboardScanner keyboard new Scanner(System.in);//identifier declarationsdouble hours;//number of hours workeddouble rate;//hourly pay ratedouble pay;//gross pay//display prompts and get inputSystem.out.print("How many hours did you work? ");hours keyboard.nextDouble();System.out.print("How much do you get paid per hour? ");rate keyboard.nextDouble();//calculationsif(hours 40)pay hours * rate;elsepay (hours - 40) * (1.5 * rate) 40 * rate;//display resultsSystem.out.println("You earned " pay);}}
Gaddis 516907 Java4/10/072:10 PMPage 7Chapter 1 LabAlgorithms, Errors, and TestingCode Listing 1.2 (SalesTax.java)//This program calculates the total price which includes sales taximport java.util.Scanner;public class SalesTax{public static void main(String[] args){//identifier declarationsfinal double TAX RATE 0.055;double price;double taxdouble total;String item;//create a Scanner object to read from the keyboardScanner keyboard new Scanner(System.in);//display prompts and get inputSystem.out.print("Item description:item keyboard.nextLine();System.out.print("Item price: ");price keyboard.nextDouble();//calculationstax price TAX RATE;total price * tax;//display resultsSystem.out.print(item m.out.println(total);}} "); "); ");");7
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Gaddis 516907 Java4/10/072:10 PMPage 9Chapter 2 LabJava FundamentalsObjectives Write arithmetic expressions to accomplish a taskUse casting to convert between primitive typesUse a value-returning library method and a library constantUse string methods to manipulate string dataCommunicate with the user by using the Scanner class or dialog boxesCreate a program from scratch by translating a pseudocode algorithmBe able to document a programIntroductionThis lab is designed to give you practice with some of the basics in Java. We will continue ideas from lab 1 by correcting logic errors while looking at mathematical formulas in Java. We will explore the difference between integer division and division onyour calculator as well as reviewing the order of operations.We will also learn how to use mathematical formulas that are preprogrammed inJava. On your calculator there are buttons to be able to do certain operations, such asraise a number to a power or use the number pi. Similarly, in Java, we will have programs that are available for our use that will also do these operations. Mathematicaloperations that can be performed with the touch of a button on a calculator are alsoavailable in the Math class. We will learn how to use a Math class method to cube theradius in the formula for finding the volume of a sphere.This lab also introduces communicating with the user. We have already seen howconsole input and output work in lab 1. We will now need to learn how to programuser input, by investigating the lines of code that we need to add in order to use theScanner class. We will also learn the method call needed for output.Alternately, you may use dialog boxes for communicating with the user. An introduction to graphical user interface (GUI) programming is explored using theJOptionPane class.The String class is introduced and we will use some of the available methods toprepare you for string processing.
Gaddis 516907 Java104/10/072:10 PMPage 10Lab Manual to Accompany Starting Out with Java 5: From Control Structures to ObjectsWe will bring everything we have learned together by creating a program from analgorithm. Finally, you will document the program by adding comments. Commentsare not read by the computer, they are for use by the programmer. They are to help aprogrammer document what the program does and how it accomplishes it. This is veryimportant when a programmer needs to modify code that is written by another person.
Gaddis 516907 Java4/10/072:10 PMPage 11Chapter 2 LabJava FundamentalsTask #1 Correcting Logic Errors in Formulas1.Download the file NumericTypes.java (see code listing 2.1) fromwww.aw.com/cssupport or as directed by your instructor.2.Compile the source file, run the program, and observe the output. Some of theoutput is incorrect. You need to correct logic errors in the average formulaand the temperature conversion formula. The logic errors could be due to conversion between data types, order of operations, or formula problems. The necessary formulas areaverage score1 score2numberOfScoresC 59(F - 32)3.Each time you make changes to the program code, you must compile again forthe changes to take effect before running the program again.4.Make sure that the output makes sense before you continue. The average of 95and 100 should be 97.5 and the temperature that water boils is 100 degreesCelsius.11
Gaddis 516907 Java124/10/072:10 PMPage 12Lab Manual to Accompany Starting Out with Java 5: From Control Structures to ObjectsTask #2 Using the Scanner Class for User Input1.Add an import statement above the class declaration to make the Scanner classavailable to your program.2.In the main method, create a Scanner object and connect it to the System.inobject.3.Prompt the user to enter his/her first name.4.Read the name from the keyboard using the nextLine method, and store it intoa variable called firstName (you will need to declare any variables you use).5.Prompt the user to enter his/her last name.6.Read the name from the keyboard and store it in a variable called lastName.7.Concatenate the firstName and lastName with a space between them andstore the result in a variable called fullName.8.Print out the fullName.9.Compile, debug, and run, using your name as test data.10.Since we are adding on to the same program, each time we run the program wewill get the output from the previous tasks before the output of the current task.
Gaddis 516907 Java4/10/072:10 PMPage 13Chapter 2 LabJava FundamentalsTask #2 (Alternate) Using Dialog Boxes for User Input1.Add an import statement above the class declaration to make the JOptionPaneclass available to your program.2.In the main method, prompt the user to enter his/her first name by displayingan input dialog box and storing the user input in a variable called firstName(you will need to declare any variables you use).3.Prompt the user to enter his/her last name by displaying an input dialog boxand storing the user input in a variable called lastName.4.Concatenate the firstName and lastName with a space between them andstore the result in a variable called fullName.5.Display the fullName using a message dialog box.6.Compile, debug, and run, using your name as test data.7.Since we are adding on to the same program, each time we run the program wewill get the output from the previous tasks before the output of the current task.13
Gaddis 516907 Java144/10/072:10 PMPage 14Lab Manual to Accompany Starting Out with Java 5: From Control Structures to ObjectsTask #3 Working with Strings1.Use the charAt method to get the first character in firstName and store it ina variable called firstInitial (you will need to declare any variables thatyou use).2.Print out the user’s first initial.3.Use the toUpperCase method to change the fullName to all capitals andstore it back into the fullName variable4.Add a line that prints out the value of fullName and how many characters(including the space) are in the string stored in fullName (use the methodlength to obtain that information).5.Compile, debug, and run. The new output added on after the output from theprevious tasks should have your initials and your full name in all capital letters.
Gaddis 516907 Java4/10/072:10 PMPage 15Chapter 2 LabJava FundamentalsTask #4 Using Predefined Math Functions1.Add a line that prompts the user to enter the diameter of a sphere.2.Read in and store the number into a variable called diameter (you will need todeclare any variables that you use).3.The diameter is twice as long as the radius, so calculate and store the radius inan appropriately named variable.4.The formula for the volume of a sphere isV 4 3pr3Convert the formula to Java and add a line which calculates and stores thevalue of volume in an appropriately named variable. Use Math.PI for p andMath.pow to cube the radius.5.Print your results to the screen with an appropriate message.6.Compile, debug, and run using the following test data and record the results.Diameter225.4875,000Volume (hand calculated)Volume (resulting output)15
Gaddis 516907 Java164/10/072:10 PMPage 16Lab Manual to Accompany Starting Out with Java 5: From Control Structures to ObjectsTask #5 Create a program from scratchIn this task the student will create a new program that calculates gas mileage in milesper gallon. The student will use string expressions, assignment statements, input andoutput statements to communicate with the user.1.Create a new file in your IDE or text editor.2.Create the shell for your first program by entering:public class Mileage{public static void main(String[] args){// add your declaration and code here}}3.Save the file as Mileage.java.4.Translate the algorithm below into Java. Don’t forget to declare variablesbefore they are used. Each variable must be one word only (no spaces).Print a line indicating this program will calculate mileagePrint prompt to user asking for miles drivenRead in miles drivenPrint prompt to user asking for gallons usedRead in gallons usedCalculate miles per gallon by dividing miles driven by gallons usedPrint miles per gallon along with appropriate labels5.Compile the program and debug, repeating until it compiles successfully.6.Run the program and test it using the following sets of data and record theresults:Miles drivenGallons used200010050025.5241.51010007.Miles per gallon(hand calculated)Miles per gallon(resulting output)The last set of data caused the computer to divide 100 by 0, which resulted inwhat is called a runtime error. Notice that runtime can occur on programswhich compile and run on many other sets of data. This emphasizes the need tothoroughly test you program with all possible kinds of data.
Gaddis 516907 Java4/10/072:10 PMPage 17Chapter 2 LabJava FundamentalsTask #6 Documenting a Java Program1.Compare the code listings of NumericTypes.java with Mileage.java. You willsee that NumericTypes.java has lines which have information about what theprogram is doing. These lines are called comments and are designated by the// at the beginning of the line. Any comment that starts with /** and endswith */ is considered a documentation comment. These are typically writtenjust before a class header, giving a brief description of the class. They are alsoused for documenting methods in the same way.2.Write a documentation comment at the top of the program which indicates thepurpose of the program, your name, and today’s date.3.Add comment lines after each variable declaration, indicating what each variable represents.4.Add comment lines for each section of the program, indicating what is done inthat section.5.Finally add a comment line indicating the purpose of the calculation.17
Gaddis 516907 Java184/10/072:10 PMPage 18Lab Manual to Accompany Starting Out with Java 5: From Control Structures to ObjectsCode Listing 2.1 (NumericTypes.java)//TASK #2 Add import statement here to use the Scanner class//TASK #2 (Alternate) Add import statment to use JOptionPane//class/**This program demonstrates how numeric types and operators behave*/public class NumericTypes{public static void main (String [] args){//TASK #2 Create a Scanner object here//(not used for alternate)//identifier declarationsfinal int NUMBER 2 ;// number of scoresfinal int SCORE1 100; // first test scorefinal int SCORE2 95;// second test scorefinal int BOILING IN F 212; // freezing temperatureint fToC;// temperature in Celsiusdouble average;// arithmetic averageString output;// line of output to print out//TASK #2 declare variables used here//TASK #3 declare variables used here//TASK #4 declare variables used here// Find an arithmetic averageaverage SCORE1 SCORE2 / NUMBER;output SCORE1 " and " SCORE2 " have an average of " average;System.out.println(output);// Convert Fahrenheit temperatures to CelsiusfToC 5/9 * (BOILING IN F - 32);output BOILING IN F " in Fahrenheit is " fToC " in Celsius.";Code Listing 2.1 continued on next page.
Gaddis 516907 Java4/10/072:10 PMPage 19Chapter 2 LabJava println();// to leave a blank line//////////////ADD LINES FOR TASK #2 HEREprompt the user for first nameread the user’s first nameprompt the user for last nameread the user’s last nameconcatenate the user’s first and last namesprint out the user’s full nameSystem.out.println();////////////ADD LINES FOR TASK #3 HEREget the first character from the user’s first nameprint out the user’s first initialconvert the user’s full name to all capital lettersprint out the user’s full name in all capitalletters and the number of characters in itSystem.out.println();////////////}}// to leave a blank line// to leave a blank lineADD LINES FOR TASK #4 HEREprompt the user for a diameter of a sphereread the diametercalculate the radiuscalculate the volumeprint out the volume19
Gaddis 516907 Java4/10/072:10 PMPage 20
Gaddis 516907 Java4/10/072:10 PMPage 21Chapter 3 LabSelection Control StructuresObjectives Be able to construct boolean expressions to evaluate a given conditionBe able to compare StringsBe able to use a flagBe able to construct if and if-else-if statements to perform a specific taskBe able to construct a switch statementBe able to format numbersIntroductionUp to this point, all the programs you have had a sequential control structure. Thismeans that all statements are executed in order, one after another. Sometimes we needto let the computer make decisions, based on the data. A selection control structureallows the computer to select which statement to execute.In order to have the computer make a decision, it needs to do a comparison. So wewill work with writing boolean expressions. Boolean expressions use relational operators and logical operators to create a condition that can be evaluated as true or false.Once we have a condition, we can conditionally execute statements. This meansthat there are statements in the program that may or may not be executed, dependingon the condition.We can also chain conditional statements together to allow the computer to choosefrom several courses of action. We will explore this using nested if-else statements aswell as a switch statement.In this lab, we will be editing a pizza ordering program. It creates a Pizza object tothe specifications that the user desires. It walks the user through ordering, giving theuser choices, which the program then uses to decide how to make the pizza and howmuch the cost of the pizza will be. The user will also receive a 2.00 discount ifhis/her name is Mike or Diane.
Gaddis 516907 Java224/10/072:10 PMPage 22Lab Manual to Accompany Starting Out with Java 5: From Control Structures to ObjectsTask #1 The if Statement, Comparing Strings, and Flags1.Copy the file PizzaOrder.java (see code listing 3.1) from www.aw.com/cssupport or as directed by your instructor.2.Compile and run PizzaOrder.java. You will be able to make selections, but atthis point, you will always get a Hand-tossed pizza at a base cost of 12.99 nomatter what you select, but you will be able to choose toppings, and theyshould add into the price correctly. You will also notice that the output does notlook like money. So we need to edit PizzaOrder.java to complete the programso that it works correctly.3.Construct a simple if statement. The condition will compare the String input bythe user as his/her first name with the first names of the owners, Mike andDiane. Be sure that the comparison is not case sensitive.4.If the user has either first name, set the discount flag to true. This will notaffect the price at this point yet.
Gaddis 516907 Java4/10/072:10 PMPage 23Chapter 3 LabSelection Control StructuresTask #2 The if-else-if Statement1.Write an if-else-if statement that lets the computer choose which statements toexecute by the user input size (10, 12, 14, or 16). For each option, the costneeds to be set to the appropriate amount.2.The default else of the above if-else-if statement should print a statement thatthe user input was not one of the choices, so a 12 inch pizza will be made. Itshould also set the size to 12 and the cost to 12.99.3.Compile, debug, and run. You should now be able to get correct output for sizeand price (it will still have Hand-tossed crust, the output won’t look like money,and no discount will be applied yet). Run your program multiple times orderinga 10, 12, 14, 16, and 17 inch pizza.23
Gaddis 516907 Java244/10/072:10 PMPage 24Lab Manual to Accompany Starting Out with Java 5: From Control Structures to ObjectsTask #3 Switch Statement1.Write a switch statement that compares the user’s choice with the appropriatecharacters (make sure that both capital letters and small letters will work).2.Each case will assign the appropriate string indicating crust type to the crustvariable.3.The default case will print a statement that the user input was not one of thechoices, so a Hand-tossed crust will be made.4.Compile, debug, and run. You should now be able to get crust types other thanHand-tossed. Run your program multiple times to make sure all cases of theswitch statement operate correctly.
Gaddis 516907 Java4/10/072:10 PMPage 25Chapter 3 LabSelection Control StructuresTask #4 Us
author “Christie” and title “Lab Manual to Accompany Starting Out with Java: From Control Structures to Objects” or “Gaddis”, “Starting Out with Java: From Control Structures to Objects.” Solution files and source code are available to qualified instructors at Addison-Wesley’s Instructor Resource Center.
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Frequently asked questions about Java - Micro-Epsilon Messtechnik 


Java Version Java FAQs 2. Java Version 2.1 Used Java Version This is how you find your Java version: Start the Control Panel Java General About. 2.2 Checking Java Version Check Java version on https://www.java.com/de/download/installed.jsp. 2.3 Switching on Java Console Start Control Panel Java Advanced. The following window appears:
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3. _ is a software that interprets Java bytecode. a. Java virtual machine b. Java compiler c. Java debugger d. Java API 4. Which of the following is true? a. Java uses only interpreter b. Java uses only compiler. c. Java uses both interpreter and compiler. d. None of the above. 5. A Java file with
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