CS 117 (Dave Musicant) Winter 2005 Midterm Exam #1

Assigned on Monday, 1/31. Due before the beginning of class on Friday, 2/4. 

Ground Rules

Time Limit: You should spend no more than four hours on this exam. It is my intention that this exam should take less time, but you may use up to four hours. Find time that you can work on the exam, and do so at a computer. You may do so in the computer lab or at home (if you are set up to work from home). Make sure to bring with you any materials that you will want. You can read through the questions and think about them as much as you like, but anything that you write or type regarding this exam should be clocked as part as the four hour period. You do not need to do all four hours at one sitting. You can stop and start again, but any time that you spend on the exam other than thinking or reading should be measured. Make sure to track your loggable hours so that you can indicate at the end how much time you actually spent.
What you are allowed to do: You may refer to code that you and your assignment partners have written, your own class notes, and the textbook. You may use Java on the department Linux systems, or on your own computer. You may use the links from the class web site for documentation on Canvas, EasyBufferedImage, and Java itself. If you have any clarification questions on this, you may ask me in person or via email.

What you are not allowed to do: You may not discuss this exam or any material on it with anybody, except for me. You may not even discuss with other students that "Problem x is hard," or "Problem y is straightforward." You may not use the World Wide Web, the Internet at large, or any other external sources apart from those listed above. 
Working in the lab: For the programming portions of this exam, you may of course work in the computer lab. You should not solicit any one's help when working on your problems, and you should ignore work that anyone else in the lab may be doing.
Turning in your exam: You should turn your entire exam in via hsp. Do all of your work in a directory called exam1. Your answers to questions 1 through 7 and question 10 should be turned in with a single file called exam1.txt. Your programs for problems 8 and 9 should be in the filenames indicated in the problems.
Good luck!

1. (4 points) How many unique items can be represented with:

(a) 1 bit?
(b) 3 bits?

(c) 1 byte?
(d) 2 bytes?
Explain how you got your answer for each of the above.
2. (5 points) How many bytes are needed in Java to represent a color? Consider how many separate items of information you need to specify a color, and how many unique values there are for each. Explain how you got your answer.
3. (5 points) Give an example of implicit type casting (happens automatically), and another of explicit type casting (programmer enforced).

4. (5 points) Most Java compilers, including ours, convert Java programs into bytecode. What is bytecode, and how does this behavior differ from compilers for most other programming languages?

5. (5 points) Rewrite the following code with while loops, instead of for loops.

int sum = 0;

for (int i=0; i < 2; i++)

  for (int j=5; j > 2*i; j--)

    sum = sum + (j-i);

System.out.println(sum);

6. (5 points) Consider the following two fragments of Java code:

Fragment 1:

String text = new String("Hello");

System.out.println(text.length());

Fragment 2:

System.out.println(Math.random());

In both of these cases, a method is used: length in the first example, and random in the second. Which one is the object method (also known as an instance method), and which one is the class method? Explain the difference between instance and class methods.

7. (10 points) Suppose that you wish to model doing laundry. After all, laundry needs all the excitement it can get! Give a name and a short description (approx. 1 sentence) for at least four classes that would be useful. Choose one of these classes, and provide more detail. Describe briefly each variable and method (approx. 1 sentence), and make sure that you make it clear which ones are class members and which ones are object members. Make sure to include at least one class variable, one class method, one object variable, and one object method. There isn't a single right answer to this problem. My goal in asking it is to see if you can utilize your understanding classes, objects, variables, and methods to apply to an everyday circumstance. Your answer does not need to contain any Java code at all, but you may include some Java or "pseudo-Java" if you believe that it helps clarify your answer.
8. (20 points) Write a program calles NumberPicker.java that picks a random number from from 1 to 100 (with equal probability for all numbers in the range) and repeatedly prompts the user to guess the number. On each guess, report to the user if the guess is correct, the guess is too high, or the guess is too low. Continue accepting guesses until the user guesses correctly or chooses to quit. (An input of -1 from the user indicates that the user wants to quit.) Count the number of guesses and report that value when the user guesses correctly.

9. (a) (20 points) Using the jackets.jpg file that we used for the last assignment, write a program to reduce the number of colors in the image. Specifically, write a program called ReduceColors.java to do the following with each pixel, then display the image:
· If the red value is at least 200, then set red to 255.

· Otherwise, if the red value is at least 128 but less than 200, set red to 200.

· Otherwise set the red to 64.

· If the blue value is at least 128, then set the blue value to 192.

· Otherwise set the blue value to whatever the new red value is.

· If the green value is at least 192, then set the green to 192.

· Otherwise set the green to 64.
(b) (20 points) A funky effect that you can do to images is to shift the colors around. Write another program called ShiftColors.java to take the original jackets.jpg image and do the following to each pixel, then display the image:

· Set the new red color to the old blue color.

· Set the new blue color to the old green color.

· Set the new green color to the old red color.

10. (1 point) How much time did you spend on this exam?
