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Introduction
The problem has been played as a card game in Shanghai since the 1960s, 
using poker cards. It has been known by other names, including 24-game and 
Math24.

Randomly draw 4 cards from a deck of poker cards, the first player who come up 
with 24 using all values on the cards wins. (A = 1, J = 11, Q = 12 and K = 13)

Only elementary arithmetic operations (+ - × and /) are allowed.



Examples?

(1+5)*(7-3) =6*4 = 24



More Complicated examples
{7, 9, 3, K}

{A, 6, J, K}

What about {7,7,7,7}?



In the original version of the game played with a standard 52-card deck, there are

1820 four-card combinations. Not all of them have solutions.

1362 or 74.84% of them are solvable. (3017 distinct solutions)

515 solvables have 1 solutions each

427 solvables have 2 solutions each

216 solvables have 3 solutions each

125 solvables have 4 solutions each

31 solvables have 5 solutions each

17 solvables have 6 solutions each

17 solvables have 7 solutions each

8 solvables have 8 solutions each

2 solvables have 9 solutions each

3 solvables have 10 solutions each

And finally, {2,4,8,10) has 11 distinct solutions.

{2, 8 , a, b}

{3, 9, a, b}



Why 24?



Why 24?
24 is the smallest natural number with at least 8 divisors (1, 2, 3, 4, 6, 8, 12, 24).It is a 
Highly Composite Number. This means that if we randomly draw 4 cards from the deck, 
there is a decent chance that it's solvable.



Expansion to more complex operations?

{1,5,11,13}

5(13 - 11) - 1 = 24 (exponential allowed)

{1,1,1,1}

(1+1+1+1)! = 24 ( factorial allowed)

Fun fact:

(0!+0!+0!+0!)! = 24      We do not need any card!



Five cards?



Questions?
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