COP 3223
Programming Assignment 6
Fall 2003

Title: Data Analylsis

Due Date: Nov 20, 2003, 11:55 pm
Points: 50 points

Objectives: To learn the use of arrays and functions.

Background Information: This assignment pertains to statistical  analysis for a given data sample. In statistics, a collection of data values is usually referred to as a distribution. A primary purpose of statistical analysis is to find ways to compress the complete set of data into summary statistics that express properties of the distribution as a whole. 

Mean:
The most common statistical measure is the mean, which is simply the traditional average. For the distribution x1, x2, … xn, the mean is usually represented by the symbol 
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Standard Deviation:
Another common statistical measure is the standard deviation, which provides an indication of how much the individual values in the distribution differ from the mean. To calculate the standard deviation whose elements are x1, x2, … xn you need to perform the following steps:

a. Calculate the mean of the distribution.

b. Go through the individual data items in the distribution and calculate the square of the difference between each data value and the mean. Add all these values to a running total.

c. Take the total from step b and divide it by the number of data items.

d. Calculate the square root of the resulting quantity, which represents the standard deviation.

In mathematical form, the standard deviation (() is given by the following formula:
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Histogram:

   A histogram gives us a pictorial view of the data. Basically it is a frequency plot. For example given a histogram of a set of marks of students in a class, we can immediately see whether there were more students in the range 50-54 or 80-84 and so on. To draw a histogram, first decide upon the intervals. Let us say the interval is 5. Then count the number of students getting marks in the intervals 0-4, 5-9, 10-14, 15-19, 20-24, 25-29 and so on. The last interval will contain a single integer. Now you are ready to draw the histogram or the frequency plot. Here is an example of a histogram plot:

  0– 4|****************

 5- 9|***********************

10-14|******************************

15-19|*************************************

20-24|**********************

25-29|*************

30-34|*********

35-39|****

40-44|**

45-49|*

   50|**

Description of the assignment:  Your program should read in a set of grades (that are all integers) entered by the user. The user will signify the end of the list of grades by entering -999. Do NOT process this value. You can assume that the user will enter at least three grades and not more than 100 grades, all of which will be integers in between 0 and 100, inclusive. For the set of grades, your program should compute the minimum value, print this out to two decimal places and remove it from the data. Then your program should compute the maximum value, print it out to two decimal places and remove it from the data. Then, your program should calculate the mean and standard deviation for the remaining set of grades, and print these out to two decimal places. Finally, a histogram for this data (without the highest and lowest grades) should be printed out as well.

Your program should include the following functions:

void readGrades(double grades[], int *n);

/* This function reads an unknown number of grades (maximum of 100) into the array grades and counts the data items that have been read. You are not supposed to prompt the user to enter the grades. Just use scanf to read in the grades. The end of the input is represented by a negative number –999 */

Preconditions: An empty array which is initialized to 0 must be passed to the function. 

Postconditions: Array holds the input values and n is the effective size of the array (i.e the number of data items read) */

void frequency(double grades[], int n)

/* Given an array of real numbers, this function finds out frequency (number of students) for  each interval 0-4, 5-9,…..,95 – 99, 100 prints out the frequency values and plots the histogram */

int maximum(double grades[], int n); 

/* Given an array of real numbers and the effective size of the array (i.e. count of the numbers in the array), this function returns the location of the highest number in the array */

int minimum(double grades[], int n);

/* Given an array of real numbers and the effective size of the array (i.e. count of the numbers in the array), this function returns the location of the lowest number in the array */

void deleteElement(double grades[], int *n, int loc);

/* Given an array of real numbers, the effective size of the array and the location of the element to be deleted, this function deletes that element from the array and decrements the effective size, n, by one */

double mean(double grades[], int n);

/* Given an array of numbers and the effective size of the array this function computes and returns the mean */

double StandardDeviation(double grades[], int n);

/* Given an array of numbers and the effective size of the array, this function computes and returns the standard deviation as described in the previous section */

References:

Text book: Chapters 8 & 9

Restrictions

Your program must compile under gcc in UNIX environment. 

Your program should include math.h system library to use sqrt() and pow() functions. 

Your source code should begin with comments containing the following information:

/* Name:

   Program Number: 

   Title:

   Date:

*/

Each function should have a comment statement in the beginning to indicate what inputs does it take and  what output it delivers.

Sample Input

65

99

87

76

89

37

-999

Sample Output

The data has been adjusted by removing the minimum 37.00.

The data has been adjusted by removing the maximum 99.00.

The adjusted mean is 79.25

The adjusted standard deviation is 9.60

Here is a histogram of the adjusted data:

 0- 4|

 5- 9|

10-14|

15-19|

20-24|

25-29|

30-34|

35-39|

40-44|

45-49|

50-54|

55-59|

60-64|

65-69|*

70-74|

75-79|*

80-84|

85-89|**

90-94|

95-99|

  100|

Deliverables

Submit the source code through webCT (http://webct.ucf.edu) 

_1096786901.unknown

_1096789344.unknown

