Fall 2010  Math 310 Miniproject for Chapter 1, Section 7 Name:

This miniproject asks you about the “3x + 1 Conjecture” described in the book (see Example 23).

(a) Verify the “3z + 1 Conjecture” for the following integers.

30
153
1024

(b) Prove the following:
Let M be a positive integer. Suppose that for every positive integer k with £ < M, we know that there
is some number of repetitions of the transformation 7', applied to k, that will result in the integer 1.
Then there is some number of repetitions of the transformation 7', applied to 2M, that will reach the
integer 1.

(c) Prove the following:
Let M be a positive integer. Suppose that for every positive integer k with k& < M, we know that there
is some number of repetitions of the transformation 7', applied to k, that will result in the integer 1.
Then there is some number of repetitions of the transformation 7', applied to 4M, that will reach the
integer 1.

(d) Prove the following;:
Let M be a positive integer. Suppose that for every positive integer k with k& < M, we know that there
is some number of repetitions of the transformation 7', applied to k, that will result in the integer 1.
Then there is some number of repetitions of the transformation 7', applied to 2" M for every positive
integer n, that will reach the integer 1.

Page 1 SHOW ALL WORK FOR CREDIT
MSUM MissioN: MSUM is a caring community promising all students the opportunity to discover their
passtons, the rigor to develop intellectually and the versatility to shape a changing world.



