Practice Programs for COP 3223

Variables and Assignment Statement

1) Write a program that prompts the user for the area of a circle and calculates the radius of that circle and prints it out.

2) Write a program that asks the user for two pieces of information: the price of an item, and the percentage of sales tax, and uses that to calculate the total cost of the item with tax and print this amount to the screen.

3) Write a program that asks the user for the price of gasoline per gallon, the number of gallons of gas currently in their car, the miles per gallon their car gets, and the length of their road trip in miles and calculates and prints out the amount the user will have to spend on extra gas to complete the road trip. (You may assume that the user will have to buy some gas to complete the trip.)

4) Write a program that asks the user for how many slices are in a whole pizza and how many people are eating the pizza. Since we must be perfectly fair, all people must get exactly the same number of slices. Any leftover slices (which must be less than the number of people) will be given to the family dog. Your program should output how many slices everyone eats and how many slices the dog gets.

5) Write a program to guesstimate the total number of jelly beans in a right circular cylinder. In particular, the user must enter both the radius and the height of the cylinder, as well as the radius of the jellybean (we'll assume it's a sphere). For simplicity's sake, assume that the amount of volume a single jellybean takes up is simply the volume of the cube it would fit into. (Thus, if the radius of a jellybean is 2 units, then the total volume it takes up in the jar is 8 cubic units.) You should output a guess as to how many jellybeans are in the jar. Your guess need not be an integer. (If you want to enhance the program you may output the nearest integer to the actual value.)

If Statement

6) Write a program that does temperature conversion from either Fahrenheit to Celsius, or the other way around. Your program should first prompt the user for which type of conversion they want to do. Then your program should prompt the user for the temperature they want to convert. Finally, your program should output the proper converted temperature. Incidentally, the formula for conversion from celsius to fahrenheit is:

F = 1.8*C + 32

7) Debbie likes numbers that have the same tens digit and units digit. For example, Debbie likes 133 and 812355, but she does not like 137 or 4. Write a program that asks the user for a number and then prints out whether or not Debbie likes the number.

8) Write a program that prompts the user for 2 pieces of information: (1) age, (2) amt. of cash they have. Based upon these inputs, your program should produce one of the four outputs below for the given situations:

	Situation
	Output

	A<21, M<100
	"You have some time before you need more money."

	A<21, M>=100
	"You have got it made!"

	A>=21, M<100
	"You need to get a job!"

	A>=21, M>=100
	"You are right on track."


Loops

9) Write a program that asks the user for a positive even integer input n, and the outputs the sum 2+4+6+8+...+n, the sum of all the positive even integers up to n.

10) Write a program that calculates the amount of money stored in a bank account after a certain number of years. The user should enter in the initial amount deposited into the account, along with the annual interest percentage and the number of years the account will mature. The output should provide the amount of money in the account after every year.

11) Write a program to take in a positive integer n > 1 from the user and print out whether or not the number is prime. (A prime number is only divisible by 1 and itself, and no other positive integers.)

12) Write a program that allows a user to play a guessing game. Pick a random number in between 1 and 100, and then prompt the user for a guess. Based on their guess, then them that their guess is too high, too low, or correct. If the guess is not correct, reprompt the user for a new guess. Continue doing so until the user has properly picked the number.

13) Write a program to play a game of marbles. The game starts with 32 marbles and two players. Each player must take 1, 2 or 3 marbles on their turn. Turns go back and forth between the two players. The winner is the person who takes the last marble. Your program should prompt each player with a message that states the current number of marbles and asks them how many they'd like to take. Continue until there is a winner. Then your program should print out the winner (either player #1 or player #2.) (Incidentally, if both players play optimally, who always wins? What is their strategy?)

14) Write a program that takes as input two positive integers, the height and length of a parallelogram and prints a parallelogram of that size with stars to the screen. For example, if the  height were 3 and the length were 6, the following would be printed:

******

 ******

  ******

or if the height was 4 and the length was 2, the following would be printed:

**

 **

  **

   **

15) Write a program that prints out all ordered triplets of integers (a,b,c) with a < b <  c such that a+b+c = 15. (If you'd like, instead of the sum being 15, you can have the user enter an integer greater than or equal to 6.) You should print out one ordered triplet per line.

16) A palindrome is a word that reads the same forwards and backwards. Write a program that reads in a string from the user without spaces (of no more than 79 characters) and prints out whether or not that string is a palindrome. Do both a case-sensitive check and a case-insensitive check. (For example, if you are doing case-sensitive, "Madam" is NOT a palindrome, since 'M' and 'm' are considered different characters. But if you are doing a case-insensitive check, "Madam" IS a palindrome.

Functions

17) Write functions that perform the tasks assigned in problems 4, 5, 6, 9, 10 and 11. Try to design the functions yourself, determining which parameters are reasonable. If necessary, get help from the TAs to design the function prototypes.

18) Using the function you wrote to test for primality, write a program that reads in 10 integers from the user and prints out the largest prime number in the list. If the list only contains composite numbers, print out a message stating that no prime numbers were entered.

19) Write a function that converts its input parameter (a double) from a temperature in Fahrenheit to a temperature in Celsius.

20) Write a function that converts its input parameter (a double) from a temperature in Celsius to a temperature in Fahrenheit.

21) Write a function that calculates how many times a particular positive integer, base, divides evenly into a second positive integer, total. For example the integer 2 divides into 96 5 times since 25 = 32 and 96 is divisible by 32, and since 26 = 64 and 96 is NOT divisible by 64.

22) Write a function that takes in the coefficients a (not 0), b, and c (all doubles) to a quadratic equation and returns the smaller of the two roots (a double) as the result. You may assume that the roots of the quadratic are real. The formula for the roots of a quadratic is given below:


[image: image1.wmf]a

ac

b

b

x

2

4

2

-

±

-

=


23) Write a function that takes in a string, s, and an integer, n, and prints that string exactly n times, once per line.

24) Write a function that takes in a string, s and a character c, and returns the number of times the character occurs in the string.

25) Write a similar function to #24, except this time make the comparison case INSENSITIVE. So, count the number of times either the upper or lower case version of the character c appears in the string s.

26) Write a function that takes in a single positive integer n and returns n! (n factorial). Note that n! = 1x2x3x4...xn.

27) Write a function that takes in a string and returns the number of permutations of that string. (Note: this problem requires arrays.) Look up the appropriate formula in a Discrete Math textbook.

28) The Fibonacci sequence is defined as follows: F(0)=0, F(1)=1, F(n)=F(n-1)+F(n-2), for all integers n > 1. Thus, the first few terms of the sequence are: 0, 1, 1, 2, 3, 5, 8, etc. Write a function that takes in a non-negative integer n and returns the nth Fibonacci number.

29) Edit your function in problem 28 so that it is void but it prints out one line for each Fibonacci number upto n. For example, if the input to the function is 6, then your function should print out:

F(0) = 0

F(1) = 1

F(2) = 1

F(3) = 2

F(4) = 3

F(5) = 5

F(6) = 8

30) Write a function that takes in six integer parameters: x1, y1, r1, x2, y2 and r2, where (x1,y1) is the center of a circle with radius r1 and (x2, y2) is the center of a circle with radius r2. Your program should return the number of intersection points between the two circles. (Hint: This number will always be 0, 1 or 2.)

File I/O

31) Write a program that reads in a set of test scores from a file called test.in and prints out to the screen the average of those test scores. The first line of the file will contain a positive integer n, representing the number of test scores that follow in the file. The following n lines will contain one test score each. Each test score is guaranteed to be an integer in between 0 and 100, inclusive.

32) Write a program that reads in the same file as above, but also calculates the standard deviation of those values and prints that to the screen.

33) A file nintendo.in contains a single non-negative integer on each line representing donations (in dollars) to your Nintendo game buying fund. The end of the list will be signified by the value 0 on the last line of the file. (All other integers in the file will be positive.) A Nintendo game costs $50 to buy. Read in the file of donations and output a statement listing the maximum number of games you can buy as well as how much money you will have left over after buying that many games.

34) Read in any text file and output the total number of uppercase letter and lowercase letters in that textfile. Also include a count for how many non-alphabetic characters there are.

35) Consider the following encryption scheme: Given a key (A through Z), and a file with only uppercase alphabetic characters to encrypt, encrypt the file as follows:

1) Add the value(0-25) of the key to the first letter in the file. This becomes your first letter of cipher text output.

2) Add that cipher text letter to the following letter in the file to create the next cipher text output. 

3) Continue in this manner until the whole file is encrypted.

Any time the addition exceeds 25, just mod the result by 26, thus wrapping the answer around. Consider the following example with the key = 'C' and the file containing the text "HELLO":

HELLO (original input)

CJNYJ

-----

JNYJX (cipher text)

Write a program that takes in a file that only contains uppercase letters and asks the user for a key, and outputs the encrypted file to another output file using this particular code.

Arrays

36) Write a program that asks the user to enter in 10 numbers and then prints out those numbers in reverse order.

37) Write a program that reads in a regular text file as input and outputs how many of each letter appeared in that file.

38) Write a program that reads in a text file of test scores in the format described in question 31 and prints out a histogram of the scores. The histogram should have one row on it for each distinct test score in the file, followed by one star for each test score of that value. For example, if the tests scores in the file were 55, 67, 80, 80, 95, 95, 95 and 98, the output to the screen should look like:

55*

67*

80**

95***

98*

39) Write a program that prints out a random permutation of the numbers 1 through n, where n is a positive integer entered by the user. 

40) Write a program that reads a set of dart throws from a user and computes the user's score. Assume that the user enters 21 dart throws and each throw is a single integer in between 1 and 20, inclusive. To compute the user's score, look at each number in between 15 and 20, inclusive that the user threw more than three times, and add up the points of the throws, after the third throw. For example, if the user throws 5 20s, 3 19s, 4 18s, 6 14s and 2 1s, then the user's score is 2x20+1x18 = 58, since the user threw 2 more 20s than 3 and 1 more 18 than 3. The 14s don't count since only 15 through 20 count for points.
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