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I'm thinking of
a famous math sequence .

It starts with 1,2 , 3,5 .

Do you know  what the sequence  is ?

That's a trick question !

There  are tons of famous math

sequences that start that way .

There is a website called oeis.org
that is all about famous

math sequences .

It says that the most famous sequence

starting with 1,2 , 3,5 is the Fibonacci numbers
.

But  it also lists 3538 other sequences that

start  with 1,2 , 3,5 !
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Here's  another  one
.

It is called the partition sequence . . .

÷ ¥1,2 ¥1
+1,1+2,3 ¥ ltltl

,
1+1+2

, 2+2,1+3,4

÷partition 2 partition , 3Partitions 5 partitions  of 4
of ) of z

of 3

Robley Figure out how  many partitions there

are for 5
, 6,7 , 8,9 , 10 .

Fill in the table
. . .

numbersnumberofpartitionsl1

2

23
3

4.5567§
10
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u  can  actually look  up the answers on

oeis.org . . .

Most  of the stuff  of  oeis.org is really , really
complicated ! !

So  it  is  cool when  you  can figure  out

what some  of  it  means
.

Do  you see where  it  says

'  '

listen " ?

0 @ is will convert numbers  in  a sequence
into  musical notes on  a piano keyboard .

Then  you take the notes  and make a song
with them  with a program like

Garage Band
.

That  is how I made He song in the

cartoon today !
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Here is a funny Sequence . . .

1,2 , 3,4 , 5,6 , 7) 8,9 , 1,11 , 21,31 ,  . . .

You  can look that up on  oeis it  you
can't figure  it  out !
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Now here  is another  very famous sequence ...

I
,

3
,

6
,

10
, 15,21 ,

28
,  

. . .

There  are lots  of  ways to describe the

pattern  in this sequence .

Can  you think  of some ?



�6�

Here  are some  of  my answers . . .

1+2+3-1 . . .  in

1
,

1+2
,

1+2+3
,

1+2+3+4
,

1+2+3 +4+5
, ...

1¥
,

2×1
,

32¥
,

4×zI
,

5¥ nc¥
2
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The last sequence looks like  it has

half - Squares .

a  a  °

• a  a  a

In  other  words
,

• . look like
. .  .

by •  a
# .

2

But that is not quite night .

The triangle has 6 dots and the square
has 9 dots

.

What happens in general if  you take

2 times 1+2+3 + . . . +  n  and subtract  nxn ?
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Now here is another sequence that  is
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similar to the previous one
. . .

1,5
, 14,30 , 55

,  . . .

Do you see any pattern ?

I 'll tell you  one
.

12,12+22,12+22+32
,

12+22+32+42
- - - ,

...

11 11 " 11

) 5 14 30

On oeis these are called
"

square pyramidal numbers
.

"

Can  you guess why ?

Hint
: Here is  what

a square pyramid
Looks like

-
Remember how

1 +2+3+4+5 = 5¥ and 1+2-1 . . .+n= need ?

Well there  is something like that for

12+22-1 . . .  +  n2
.

Instead of ^×(nz# ,
it  is n×(ntl)x(mgystuynumb_

.

What is the mystery number ?
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If  you like this stuff
, you  can also

think about 13,13+23,13+23+33
, ...

and sequences for higher powers .

Here  is another  cool problem .

Make  a table

n 1+2-1 . - - +4 13+23-1 . . . + n3

⇒2 3 9

3 6 36

4 10 100

5 15 225

what is the relation between the numbers

in the 2nd and 3rd columns ?

Does the pattern  continue ?

( For more info
,

read about Nichomachus 's Theorem
. )

These problems are related to the following
triangle of  numbers

1 n

Do
you ± ± ±n2+tzn

see any-

patterns ? ÷ ± ÷ }n3+÷i+ln

÷ ± ÷
.
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