Introduction

The Dobble game consists of 55
cards on which 8 symbols are
drawn. Whatever the way of playing
(there are several possible rules),
the goal is always to spot as quickly
as possible a common symbol be-
tween two cards. This Is because
two Dobble playing cards always
have one and only one symbol In
common.

First task (maximum number of
symbols for 10 cards)

Firstly, we found the maximum num-
ber of symbols for 10 cards => 71
symbols In total

1 1 1 1 1
8 2 15 2 22 16 29 23 36 30
7 5 14 10 2] 17 28 24 35 31
6 5 4 13 9 11 20 19 18 27 6 25 34 23 32
1 1 1 1 1
43 37 50 e 57 51 64 58 71 65
42 38 49 45 56 52 | 65 59 70 66
41 40 59 48 47 46 59 54 25 62 61 60 69 68 67

First task (minimum number of
symbols for 10 cards)

We Dbuilt a Dobble game with 10
cards, 13 symbols in total and 4
symbols per card. If we use the for-
mula n? + n + 1, where n + 1 rep-
resents the number of symbols per
card (n = 3), then we get 13 cards.
As we can see Iin the original Dob-
ble game, it can be played with 55
cards instead of 57 cards. So you
can play the game with 13 cards as
well as with 10 cards.

Second task (humber of cards for
10 symbols in total)

Formulas for the relationship be-
tween the number of cards and the
number of symbols:

The number of cards is £ = s+ 1 and
the total number of symbols is:

1
n:1+2+...+(3—1)+s:S(SJr )
The maximum number of symbols n
IS equal to the maximum number of
cards k:

n=k=1+s(s—1)

Considering the requirement of the
original Dobble game, each card
much have exactly 8 symbols, so we
cannot build more than one card with
10 different symbols (8+7 = 15). With
5, 6, or 7 symbols per card we cannot
build more than one card with exactly
10 different symbols. With 4 symbols
per card we can build a game with 5
cards:

s =14
k=s+1=05
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Dobble game with
environmentally related symbols
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Algorithm

The following algorithm outputs a
set of n?+n+1 cards that have n+1
symbols on each card. The cards
are grouped into n+1 groups, by the
first symbol that appears on them.
The first group contains n 4+ 1 cards
and the following contain n cards
each. The first group is "easy" to
generate (the first card has sym-
bols 1,2,3.,4,....n + 1, the second
one has symbols 1, n + 2, n + 3, ...,
2n + 1, ... the last card has sym-
bols 1, n?+2, n*+3, ..., n2+n+1).
The other cards inherit the first sym-
bol from their corresponding group,
with the next symbols being gener-
ated by cyclic permutations of an
identity matrix. This algorithm as-
sumes that n is a prime number and
the proof of correctness relies on
some modular arithmetic observa-
tions (there exists exactly one moad-
ular inverse for each non-zero num-
ber, only if n is prime).

Algorithm (C++ code)

#include <bits/stdc++.h>
#define NMAX 2600
#define SMAX 50

using namespace std;

int main(){
int n,s;
int cards [NMAX+5][SMAX+5];
cin>>s; ///s is the number of symbols on a card
n=s-1; ///n must be a prime number
for(int i=1;i<=n+1;i++){
///generating the first group
cards[i][1]=1;
for(int j=2;j<=s;]++){
cards[i][j]=(i=1)*n+]j;
}

}
for(int i=1;i<=n;i++){
///generating the other groups
for(int j=1;j<=n;]++){
cards[n+1+(i =1)+«n+j][1]=1+1;
for(int k=2;k<=s;k++){
cards[n+1+(i =1)+«n+j ][ k]=n+1+n=+(k-2)
+((1=1)*x(k=2)+]+n=1)%n+1;
///cyclic permutations of symbols’ indexes
}
}
}
for(int i=1;i<=n+«n+n+1;1 ++){
for(int j=1;j<=s;]++){
cout<<cards[i][]j]<<'. ;

L

}

cout<<’\n’;

}

return O;




