
Math 201 - Test 2 Name
March 14, 2015 Score

Read each problem and follow the directions carefully. When details are omitted, such as
which data type to use, make any appropriate choice of your own.

1. (25 points) The Lucas numbers, which are similar to the Fibonacci numbers, are defined
recursively as follows:

L0 = 2, L1 = 1, Ln+1 = Ln + Ln−1 for n = 1, 2, 3, . . . .

This sequence of positive integers begins with 2 and 1, and each subsequent number is
the sum of the two preceding numbers:

2, 1, 3, 4, 7, 11, 18, 29, . . .

(a) Write a complete C++ program that requests as console input a single integer n,
and then computes and displays the nth Lucas number. Use a fixed-count for

loop for this program.

(b) Write a complete C++ program that requests as console input a single integer
M , and then computes and displays Lucas numbers until the numbers exceed M .
Use a while loop for this program.

(c) Write a C++ function with header

int Lucas( int L0, int L1, int n )

that computes and returns that nth modified Lucas number, which is obtained
by starting with the initial integers L0 and L1 rather than 2 and 1.

(d) Write a program that uses your function to compute and display Lucas(6,12,29).

2. (5 points) Use the bisection program (available on the Class Examples web page) to
approximate all three solutions of x3 − 5x2 + 2x + 3 = 0 correct to 6 decimal places.
For each of the solutions, state your solution and the user input that generated that
solution.

3. (5 points) Use Newton’s method (Example 30 on the Class Examples web page ) to
approximate all three solutions of x3 − 5x2 + 2x + 3 = 0 correct to 6 decimal places.
For each of the solutions, state your solution and the user input that generated that
solution. (You will be given 3 extra credit points if you use the alternate Newton’s
method program on the Class Examples web page.)
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4. (15 points) Euclid’s method for finding the greatest common divisor (GCD) of two
positive integers consists of the following steps:

(a) Divide the larger number by the smaller and retain the remainder.

(b) Divide the smaller by the remainder, again retaining the remainder.

(c) Continue dividing the prior remainder by the current remainder until the remain-
der is zero, at which point the last nonzero remainder is the GCD.

For example, assuming the two positive integers are 84 and 49, we have

Step 1: 84/49 yields a remainder of 35

Step 2: 49/35 yields a remainder of 14

Step 3: 35/14 yields a remainder of 7

Step 4: 14/7 yields a remainder of 0

The GCD of 84 and 49 is 7.

(a) Write a C++ function the computes and returns the GCD of two positive integers.
Use a do-while loop in your function, as you will want to compute the remainder
at least once. (Hint: You will need the modulus operator %.)

(b) Write a C++ program that implements your function. Use your program to find
the GCD of 5632 and 8848.
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