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Some Examples of Sequences

 Recaman’s Seguence
« Catalan Numbers

« Collatz Conjecture



A005132(n)

Recaman’s Sequence (A005132)

Recaman’s sequence is a mathematical sequence,
defined as such: ay, =0
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S L if (ap—1 —n) > 0 and not already in the sequence
" la,_4+n otherwise,
n 0 1 2 3 5 6 7
a, |0 1 3 13 20

Consider n=8. we have a, — 8 = 12.
Since 12 > 0 and it is not in the sequence up to that point, ag = 12, the next term in the sequence.
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Catalan Numbers (A000108)

« The Catalan numbers, named after Eugene Charles Catalan.
 Catalan numbers are use to count MANY things
 Balanced Parenthesis, Hands Across a Table, Binary Trees, etc.
 For instance, it describes the number of ways a polygon with n+2 sides can
be cut into n triangles
« Example;
polygon with 4 sides can be cut into 2 triangles in 2 ways

<<

polygon with 5 sides can be cut into 3 triangles in 5 ways

polygon with 6 sides can be cut into 4 triangles in 14 ways
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Catalan Numbers (A000108)

« Catalan numbers can be computed using this

formula:

n+1 (2 )

14

42

132

» Lets try polygon with 7 sides using the formula above.

Number of ways polygon with 7 sides

n=>5

ADDO108B(N)

Te+150 Te+250
]

1e+30
]

Logarithmic scatterplot of ADD0108(n)

100 200 300 400

100 150 200 250 300

50



Collatz Conjecture (A006577)

« The Collatz conjecture is common know as 3n + 1 conjecture
«  Defined as such:

3In+1 if nisodd

F(n)=1n

2

« The Collatz conjecture states that for every starting value n, repeated applying

operation f(n) will always eventually produce 1.
« Example:

if niseven

n | F(n)

1 |1

2 12,1

3 13,10, 5 16, 8, 4, 2, 1
4 14, 2, 1

5 1|5, 16, 8, 4, 2, 1




Research Project

« Study currently posted sequence in the OEIS website
 General conjectures/problems associated with OEIS
 GGenerate new terms, new sequences

* Incorporate programming concepts
* Python, C++
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