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Based on Brown, Stephen I. and Borasi, Raffaella. The emotional climate of discovery learning. In Rosamond, Frances and Copes, Larry (eds.), Educational Transformations: Changing our lives through mathematics.  AuthorHouse, 2006. pp. 326-346. 

Description of trick from the book, pp. 329-330:

A regular deck of 52 cards is employed. The instructor deals the cards one by one and puts them face up on the table in piles. Piles are formed as follows: The number value of the first card dealt (call it a) determines the additional number of cards in the pile (call it n), according to the rule: a + n = 10. (Another way of expressing the same rule: The first card dealt is used to initiate a count; additional cards are dealt face-up on the initial card and for each card put down the count advances by one; when the count reaches 10, dealing is discontinued, and a new pile started.) Thus, for example, if the first card dealt is a 4, then 6 additional cards will be put on top of it to form a pile; then another pile is started. This procedure is repeated until all cards are dealt in piles. (Notice: face cards cannot be used to initiate a pile, and towards the end it may be necessary to “suitably modify” some existing piles in order to use all cards.) Finally, each pile is turned face-down. The students are told to select three of these piles, while the instructor is not watching. All cards from the remaining piles are mixed together. After displaying only the top card of two of the three piles, and after being handed the remaining deck, the instructor is then able to “guess” the value of the top card of the remaining third pile. 

In fact, calling N the total number of cards in the unselected piles, and b and c the value of the two top cards uncovered, the value of the remaining top card can be calculated as: 

x = N – 19 – b – c,

derived from the observation that the 52 cards can be partitioned into four sets—the cards in the remaining deck and the cards in each of the selected piles—yielding the following identity:

52 = N + (11—b) + (11—c) + (11—x).

We found this trick to be a valuable example of mathematical thought for several reasons. As we shall see, the trick can be understood on many different levels and in particular can be appreciated both in an informal and in a deductive spirit. Furthermore, it exhibits the element of surprise in a way that many mathematical expositions do not. In addition, it takes a while for students to appreciate that the experience is a mathematical one and not a consequence of legerdemain. 

