95-712  Object Oriented Programming Java
                                           Carnegie Mellon                         


Homework 1






DUE: Midnight, Tuesday, June 3 

Each of the following programs must be well documented. Use JavaDoc. Be sure to include your name, project number, and a brief description of your code. All methods must include pre and post conditions. 

1) Write a program that asks the user for an integer n >= 0, and displays the sum of the first n integers, i.e., 0+1+2+3+…+n. You are required to use a loop. Do not use the formula n*(n+1)/2.

2) Write a program that asks the user for an integer n >= 0, and displays n!. Note that 0! = 1 and n! = n * (n-1)! if n > 0. You are required to write a loop. Do not use a recursive routine.

3) Write a program that asks the user for an integer n > 1, and then displays a two-dimensional multiplication table modulo n. The table will begin with 1 * 1 mod n and will finish at 12 * 12 mod n. You are required to use nested loops. Use the % operator to compute the remainder. The table should appear nicely formatted. 

Suppose that a user enters the value 3 for n. Your program will display the following table:

     1  2  3  4  ……      12

 1   1  2  0  1          0

 2   2  1  0  2  ……      0

 :

 :

 12  0  0  0 ……          0

4) A baker has recently purchased a new bread slicer. He is very excited about the purchase because he won't have to arrive and work at the bakery so early in the morning. The slicer slices at the rate of 3 slices per second. Entire loaves are placed on a conveyor belt and move rapidly under the slicer. The loaves vary in length a great deal. Some will be sliced only 4 times (the small loaves) and others will be sliced as many as 10 times (the long ones). The baker knows that, on the average, a loaf is sliced 6.5 times. He usually slices 100 loaves each morning.

The baker wants to know how much time that it will take him to slice bread in the morning.  

     time =  seconds  = loaves    X    slices   X   seconds

             =======    ======         ======       ======

             batch      batch          loaf         slice

             216 seconds  = 100 loaves X 6.5 slices X (1/3) seconds

     time =  ===========    ==========   ==========   =============

             batch          batch        loaf         slice

The baker is thinking about buying a new computer for his bakery. He needs to keep track of his sales and his customers' birthdays. He goes to the local computer store and learns that computers execute instructions. These instructions are grouped in batches called programs. One particular batch of instructions (program) will help him keep track of sales and a different batch will help him keep track of his customers' birthdays. One computer that the baker is looking at has a program to compute sales. This program will execute 3,000,000 separate instructions. Each instruction will take a number of clock ticks to complete. The salesperson tells him that this number varies. Some instructions are executed in three clock ticks and some take as many as eight. The baker learns that the computer he is looking at requires, on the average, for this particular sales program, 4.6 clock ticks for each instruction. 

The clock on this computing machine is very fast. His slicer back at the bakery is able to slice at the rate of 3 slices per second. This computer has a clock that runs at 120 MHz. Wow, the baker is impressed! That means this computer's clock ticks at the rate of 120,000,000 ticks per second.

Your task is to write a Java program that will help the baker compute the time it takes to run various programs on various machines. Your program must be menu driven with three options.  The first option, when selected, allows the baker to enter three inputs. These are: Instruction Count (the number of instructions that will be executed by the program), Cycles Per Instruction (the average number of clock cycles that are needed by an individual instruction), and the speed of the clock (this number must be entered in MHz). The output must be in seconds.  The second option allows the baker to only enter two inputs.  These are: Instruction Count and seconds per instruction.  The output must be in seconds. The third option, when selected, ends the program. The user, after performing a calculation, should be allowed to perform another calculation without re-running the program. 

5) Two six sided dice are rolled. Their sum lies between 2 and 12. Write a program that asks the user for n (the number of rolls) and then simulates the rolling of the two dice n times. You must simulate the rolling of each die and then add to compute the total. When all the rolling is complete your program will draw a bar chart showing the respective frequency of each total. This is a console based application and needs no graphical user interface. Your program will use "*" characters to represent dice rolls. If the number 2 is rolled half as many times as 9 is rolled then 2 will have half as many stars. The number of stars that you use and the design of the output is up to you but must be well done and clear to the user. I recommend that you generate the same number of stars despite the number of requested rolls. That is, each star should represent a percentage of rolls.

