
Summing Cards 
 
This week’s Fiddler on the Proof (16 February 2024) asks: 
 

You and a friend have a large deck of cards, all of which are numbered 1, 2, 3, or 4. There are 
many of each of these numbers in the deck. 
 

You alternate placing down one card at a time in a pile. If, at any point, the sum of the most 
recently played group of cards equals the sum of a group of cards played immediately before 
them, then you and your friend both slap the pile. Whoever slaps first wins the pile. 
 

Here are some sequences of cards that would be slapped once the last card in the sequence 
is played: 
 

• 3, 2, 3, 4, 1 (because the last two cards have a sum equal to that of the two cards 
prior) 

• 1, 2, 4, 3, 3 (because the last one card has a “sum” equal to that of the one card 
prior) 

• 2, 3, 1, 2 (because the last two cards have a sum equal to that of the one card prior) 
 

How many cards are in the longest possible sequence that is never slapped? 
 

Extra Credit 
 

In the preceding puzzle, the numbers on the cards were 1 through 4. Suppose, instead, they 
were numbered 1 through N. 
 

When N is 5, how many cards are in the longest possible sequence that is never slapped? 
What if N is 6? What if N is 7? 

 

Answer 
 
I wrote a computer program to look for the longest sequences of each N from 1 to 9. Here 
are the results. 

N 

Number of 
maximal 

sequences 

Length of 
longest 

sequence 
1 1 1 

2 2 3 

3 8 7 

4 98 9 

5 1,508 15 

6 81,151 21 

7 3,188,153 31 

8 324,402,815 35 

9 69,107,820,767 47 

 
A maximal sequence is a sequence that cannot be extended by adding another number 
onto the end. That’s because any number you might add would create a repeated sum. For 
example, here are the 8 maximal sequences for N = 3: 
 

https://thefiddler.substack.com/p/can-you-sum-some-cards


1, 2, 1 2, 3, 1, 3, 2, 3, 1 

1, 3, 1 2, 3, 2 

1, 3, 2, 3, 1, 3, 2 3, 1, 3, 2, 3, 1, 3 

2, 1, 2 3, 2, 3, 1, 3, 2, 3 

 
Notice that the reverse of a maximal sequence is also a maximal sequence. 
 
Question: Why are the longest lengths all odd numbers? Or is it just a coincidence? 
 

Partition Plots 
 
Looking at the following plots, it is fairly easy to see that no adjacent sums are repeated in 
the illustrated sequences of cards.  
 
The top row of each chart is the sequence. The rows beneath it partition the sequence at 
different points. The blue numbers add up the cards going backwards from the partition. 
The red numbers add up the cards going forward from the partition. 
 
The thing to notice is that the numbers in each row are all different. In particular, each of 
the blue sums is different to each of the red sums. 
 
4 values, sequence of length 9: 
 

 
 
5 values, sequence of length 15: 
 

 
 
 
 



6 values, sequence of length 21: 
 

 
 
7 values, sequence of length 31: 
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