Project 1 (15 points)
 Assigned: Tuesday, October 27, 2009
Due: November 4, 2009, 11:59 PM
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Programming Assignment #1 —
Calculate the Circumference and Area of a Triangle 

Due: Wednesday, November 4, 2009 at 11:59pm
Abstract

Write a C program that reads in the coordinates of three points of a triangle and that computes and prints the circumference and area of that triangle. (The formula is given below.)
Outcomes 

After successfully completing this assignment, you should be able to:–
· Develop a C program on a Linux platform 

· Read in and print out numbers using formatting strings
· Do ordinary calculations using floating point arithmetic
Before Starting 

Read Chapters 1 and 2 of The C Programming Language, 2nd edition, by Kernighan and Ritchie.
Details about scanf() and printf() can be found in Chapter 7, Appendix B, §§B1.2-B1.3, or by executing in a Linux command shell any of the commands:–
man printf
man scanf
info printf
info scanf
The Assignment

Write a C program called triangle.c to do the following:– 
· Prompt the user for the x- and y​-coordinates of the first corner of the triangle.
· Prompt the user for the x- and y​-coordinates of the second corner of the triangle.

· Prompt the user for the x- and y​-coordinates of the third corner of the triangle.

· Calculate and print the lengths of the three sides of the triangle
· Calculate and print the circumference of the triangle

· Calculate and print the area of the triangle

Mathematics

The formula for determining the length lAB of the line between points (xA, yA) and (xB, yB) is
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If lAB, lBC, and lCA are the lengths of the three sides of a triangle, then the area of the triangle is
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where s is one-half the circumference of the triangle – i.e., s = ½ ( (lAB + lBC + lCA).
Sample Execution

The following illustrates the program output and input. The program prompts are shown as non-bold and do not end with a new-line character, while the user responses are shown as bold and do end with a new-line character. All result lines end with the new-line character.
Enter the x-coordinate of point A:- 1.05
Enter the y-coordinate of point A:- 2

Enter the x-coordinate of point B:- 1.115e+2

Enter the y-coordinate of point B:- 21.1
Enter the x-coordinate of point C:- -25
Enter the y-coordinate of point C:- -3.14159265358979323846
Length of AB is 112.089

Length of BC is 138.636

Length of CA is 26.553

Circumference is 277.278

Area is 35.181

Things You Need to Know
sqrt(expression);
The function sqrt() returns the square root of its argument. The argument of sqrt() is any non-negative numerical value, and the result of sqrt() is of type double. If the argument is negative, sqrt() fails with an error and the result is undefined. (The program may or may not crash.)

printf("string in double quotes", arg1, arg2, arg3, …)

The string, which is enclosed in double quotes, contains zero or more conversion specifiers. Each conversion specifier begins with a '%' character that specifies how to convert the corresponding argument to printed characters. The ith conversion specifier corresponds to the ith argument following the string. For example, a conversion specifier of '%f' says to treat the corresponding argument as a floating point number and print it with the default precision – e.g., 3.14159. The conversion specifier '%6.2f' says to treat the corresponding argument as a floating point number and print it right justified in a field at least six characters wide, including two digits of precision after the decimal point. 
An introduction to printf() can be found in §1.2, and full details can be found in §7.2 and Appendix B1.2.
scanf("string in double quotes", &arg1, …)

The string, which is enclosed in double quotes, contains one or more conversion specifiers. For this assignment, one conversion specifier is sufficient. As with printf(), each conversion specifier begins with a '%' character that specifies how to convert the input characters into a numerical or other value. The ith conversion specifier corresponds to the ith argument following the string, which must be the name of a variable and which must be preceded by a '&'character. (We will learn about the meaningof the '&'operator later in the course.) For example, a conversion specifier of '%f' says to treat the input string as a floating point number with optional sign and optional exponent and store it in the variable named by the corresponding argument. The variable must be declared as double. More details about scanf() can be found in §7.4 and in Appendix B1.3.
To access both printf() and scanf(), you need to include the header file <stdio.h>. To access sqrt(), you need to include <math.h>.
Assumptions and Restrictions

There are no restrictions on the input data; that is, the user may enter any real or integer values for the x- and ​y​-coordinates of each of the three points of the triangle. You should not define any functions in the solution for this program other than the main() function. You should not use any loops or conditional statements (both of which will be introduced in the course later).
Deliverables

Write a short file called README (or README.txt or README.doc ) that summarizes your program, how to run it, and any problems that you had. 
This assignment is named PA1 in the turnin system. From your CCC Linux account, submit your files using the following turnin command:–
/cs/bin/turnin submit cs2301 PA1 triangle.c README
Programs submitted after 11:59 PM on due date (Wednesday, November 4, 2009) will be tagged as late, and will be subject to the late assignment policy. 

Grading

This assignment is worth fifteen points. Your program must compile without errors in order to receive any credit. It is suggested that before your submit your program, compile it again one more time to be sure that it does not blow up.

· Correct compilation without warnings – 2 points
· Correct usage of scanf() to get inputs from user – 1 point each for six inputs
· Correct usage of printf() to print the various lines of output – 1 point each for five outputs
· Correct answers with the TA’s test cases – 2 points
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