AP Computer Science
Week 4 (9/16,9/17): In-class Programming Exercises

1) Write a program that reads in a positive integer n, from the user and calculates the sum


1 + 2 + 3 + 4 + … + n

and prints that value out to the screen.

2) Edit that program so that it now prints out the sum


1 + 2 + 4 + … + 2n.

Through experimentation, what’s the largest positive integer n for which your program works? If you change all of your variables to the type long, will your program work for a greater range of integers? If so, what the new largest value of n for which your program will work?

3) Radioactive decay works as follows: for every given period of time known as a half-life, half of the number of atoms in a specimen decay. For example, the half-life of carbon-14 is 5730 years. So, after 5730 years, a specimen contains half as many carbon-14 atoms as it originally did. Write a program that asks the user for the following item:

1) Half-life in years of the element

2) The number of atoms of the element originally in the specimen
3) The number of iterations/half-lives to print out the chart of the number of atoms of that element left in the specimen.

Given this information, your program should print out an appropriate chart similar to the sample shown below:

If the input is 5730 years for the half-life and 1000000 atoms originally and 3 iterations, then your program should print out the following:

Year


Number of Atoms

0


1000000

5730


500000

11460


250000

17190


125000

Note, for the purposes of this program, when you calculate the number of atoms for the following iteration, use integer division when you divide by 2, so don’t print out any decimals at all.

4) Write a program that asks the user for a positive integer n, and prints out a square of size n x n with stars. For example, if the user enters 6, your program should print out the following:

******

******

******

******

******

******

5) Write a program that asks the user for a positive integer n, and prints out a triangle of n rows with the design shown below with stars. For example, if the user enters 6, your program should print out the following:

*

**

***

****

*****

******

