2.5 Answers
A-Level Mathematics Proj ect
The Collatz Conjecture
2.5.1 Solutionsto 2.2 Grow From The Base

Reversing the rule for whenis even...

Xeyey —>| dvideby2 —> Y evenor oop

<«—{ multiplyby 2 j&— X

yEVEN EVENORODD

Yreverse = 2X
[ 2marks]

Reversing the rule for whenis odd...

ONE MORE THAN A MULTIPLE OF THREE

EVEN AND
ONE MORE THAN A MULTIPLE OF THREE

yODD<_ divideby3 |€e—— btractl |¢&—— X

[ 3marks]



2.5.2 Solutionsto 2.3 Exercise

Answer 1
(1) Reversing 202

671404

|

202

The always occurring reverse Mgeverse = 2X = 2 X 202 = 404

As 202 is even so ask yourself, is it also one more than a multiple of three ?
It is because 202 divided by 3 has remainder one third (remainder 0.33333...)

x—-1 202-1 201

There is a second reversgihevere = 3 - 3 =3 = 67
(This shades 67 in th@ollatz 100 Table)
[ 2marks]
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[ 3marks]



Answer 2
(1) Reversing 42

84
|

42
The always occurring reverse Mrevere = 2X = 2 X 42 = 84
As 42 is even so ask yourself, is it also one more than a multiple of three ?
Itis NOT: 42 divided by 3 has remainder zero thirds.
There is no second reverse.
(This shades 84 in theollatz 100 Table)

[ 2marks]

(1i) Reversing 256

85—L 512

|

256

The always occurring reverse Wgeveree = 2X = 2 X 256 = 512

As 256 is even so ask yourself, is it also one more than a multiple of three ?
It is because 256 divided by 3 has remainder one third (remainder 0.33333...)
X—-1 256 — 1 255

There is a second reversgibeverse = 3 - 3 =3 = 85
(This shades 85 in theollatz 100 Table)
[ 2marks]
(iii)
84 85— 512
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42 256
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[ 3marks]



Answer 3

624
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(This shades 39, 59, 78, and 89 in@utlatz 100 Table)

The updatedCollatz 100 Table is;

1 2 3| 4 5 6 7 8 9/ 10
11| 12| 13| 14| 15 16 174 18 1 2
21 | 22| 23| 24| 25 26 274 28| 29[ 30
31 (32| 33| 34| 35| 36| 37| 38/ 39 4d
41 [ 42 | 43| 44| 45| 46| 47| 48| 49| 50
51|52 | 53| 54| 55[( 56| 57| 58| 59| 60
61 | 62| 63 | 64 | 65| 66| 67| 68| 69| 70
71| 72| 73| 74| 75| 76| 77|, 78| 79| 80
8182|8384 8 86| 87| 88| 89| 90
91 (92| 93194 | 95[96 | 97| 98| 99| 100

[ 10 marks]



Answer 4
Here is a short program in Python

(Written by “Dawg” in 2015 on the stackoverflow website) :

print("This is The Collatz Sequence")

user = int(input("Enter a nunber: "))
def collatz(n):
print(n)
while n 1= 1:
if n %2 == 0:
n=nl//l 2
yi el d(n)
el se:
n=n*3+1
yi el d(n)

print(list(collatz(user)))

Sample of output:

This is The Coll atz Sequence
Enter a nunber: 3

3

[10, 5, 16, 8, 4, 2, 1]

[ 8 bonusmarks]
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Detailed worked solutions to the exercises are available from m.hamsen2@unimail.derby.ac.uk



