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Josephus Problem
● named after soldier 

and historian 

Flavius Josephus

● unique premise which 

we will demonstrate



Order of Elimination

2, 4, 6, 3, 1, 5



Josephus 
Problem

Related
Letter Dealing Picture

Skipping
a person

U
(under)

Putting the top
card to the bottom 

of the deck

“Killing”
a person

D
(down)

Putting the top
card on the

table (face up) 1

People can be represented as cards.



 Therefore,
the Josephus Problem is 
equivalent to UD dealing.



Josephus Triangle
● order -> person/card
● row represents the 

order in which people 
are eliminated in the 
Josephus problem

Josephus 
Triangle

1

2  1

2  1  3

2  4  3  1

2  4  1  5  3

2  4  6  3  1  5

2  4  6  1  5  3  7

we 
demonstrated 

this row



How We Arrange 
The Cards

1

2  1

2  1  3

4  1  3  2

3  1  5  2  4

5  1  4  2  6  3

4  1  6  2  5  3  7

● person/card -> order

● to arrange n cards, 

we look at the nth 

row of the triangle

UD Dealing
Triangle



The Josephus and dealing triangles are 
connected: they are inverse permutations

3  1  5  2  4

2  4  1  5  3Josephus Triangle

UD Triangle

The index and number are swapped.

Index:  1   2   3   4   5

Connection



Other Dealing 
Patterns

● there are dealings 
other than UD

● more triangles and 
patterns from 
other dealings

1
1  2
2  3  1
4  2  1  3
2  4  1  5  3

First 5 rows of 
DU() dealing 

triangle

1
1  2
1  3  2
1  3  2  4
1  5  2  4  3

First 5 rows of 
UUD dealing 
triangle



Magic Trick



One of Our Sequences in the Online Encyclopedia
of Integer Sequencesdescription sequence 

data

comments

formulae
example

sequence 
number

authors (us!)



Our Sequences in the OEIS
A378635, A378674, A378682, A380195,

A380201, A380202, A380204, A380246,

A380247, A380248, A381048, A381049,

A381050, A381051, A381114, A381127, A381128, A381129, 

A381151, A381591, A381622, A381623, A381667, A382354, 

A382355, A382356, A382358, A382528, A383076, A383845

https://oeis.org/A378635
https://oeis.org/A378674
https://oeis.org/A378682
https://oeis.org/A380195
https://oeis.org/A380201
https://oeis.org/A380202
https://oeis.org/A380204
https://oeis.org/A380246
https://oeis.org/A380247
https://oeis.org/A380248
https://oeis.org/A381048
https://oeis.org/A381049
https://oeis.org/A381050
https://oeis.org/A381051
https://oeis.org/A381114
https://oeis.org/A381127
https://oeis.org/A381128
https://oeis.org/A381129
https://oeis.org/A381151
https://oeis.org/A381591
https://oeis.org/A381622
https://oeis.org/A381623
https://oeis.org/A381667
https://oeis.org/A382354
https://oeis.org/A382355
https://oeis.org/A382356
https://oeis.org/A382358
https://oeis.org/A382528
https://oeis.org/A383076
https://oeis.org/A383845


In our paper, we also…
● Discuss other dealing 

patterns such as UDU
● Find and prove many 

formulas and patterns 
for dealing triangles

● Discuss some existing 
and novel card tricks 
involving dealing



Any
Questions?



Thanks for listening!
Also thanks to Tanya Khovanova and Nathan

Sheffield for supporting our research


