COT 4500 Quiz #3
Date: 2/17/2012

Directions: Please answer each question on your own paper. Show your work. It will be assumed that you used your calculator for basic calculations (ie. 27.4 x 34.7).

1) (25 pts) Write out, but do NOT simplify, the expression for the Lagrange polynomial of degree three that approximates a function that goes through the following points:

				(2, 5), (7, 13), (9, 22), (13, 95)

Please write out the function in its entirety without using any summation signs. (I am testing to see if you know exactly what the notation means. I’ve made all the coordinates above distinct, so I can clearly see where ach number goes.)


2) (30 pts) Given the following four points, (x0, f(x0)), (x1, f(x1)), (x2, f(x2)), and (x3, f(x3)), shown below, calculate the 10 divided differences of the form f[xi,…xj] for 0 ≤ i ≤ j ≤ 3. 


3) (20 pts) Set up the equations for a clamped cubic spline approximating a function f, between the points (3, 7) and (5, -2), where it’s known that f’(3) = 4 and f’(5) = -3. Do NOT solve the equations. You should have four equations in four variables (a0, b0, c0, d0).


4) (25 pts) In some of our calculations, it would be useful to write a function that takes the derivative of a polynomial. One natural way of storing a polynomial in C code is to use an array. The value at index k would represent the coefficient to the term xk. For example, the polynomial f(x) = 3x4 + 3x2 – 4x + 7 would be stored as follows:

	Index
	0
	1
	2
	3
	4

	Array Value
	7
	-4
	3
	0
	3



Write a function that takes in a polynomial as an array, and the length of the array, and prints out the derivative in the following format:

12x^3 + 6x^1 + -4x^0

Essentially, you must print each coefficient (as a double), print an x and a ^ followed by the appropriate exponent. Separate each term with a plus sign. If it’s easier, you may place an extra plus sign in front of the first term. You may also print out terms with coefficient 0. The function prototype is provided for you below:

void print_derivative(double poly[], int length);
