Find the Card - The Clever Way

This trick is a lot like the other tricks, but the magician never touches the cards (and in fact doesn't even need to see them).

To perform this trick, you need 27 cards. To help your volunteer you might want to use the Ace - 9 of spades, hearts and diamonds. First demonstrate how you would like the cards dealt into three columns of nine cards each. Deal the cards by rows, starting with row 1-column 1, then row 1-column 2, row 1-column 3, row 2-column 1,etc. The cards should overlap in the columns so they are easy to pick up without chaning the order. The columns are picked up one at a time by sliding the cards together in each column, then placing the columns on top of each other. After you demonstrate the method you give the cards to the volunteer. Tell them they are free to suffle the cards as much as they wish before starting. Then turn your back on the volunteer and ask them to proceed to deal out the cards.

As the volunteer deals the cards one at a time face up into three columns of nine cards each you wait.

After they are dealt, ask them to mentally pick a card and tell you which column (1, 2 or 3) the card is in.

Have them pick up the columns of cards from right to left putting each successive column on top of those already picked up.

The volunteer should deal the cards a second time and again tell you which column (1, 2 or 3) contains the card.

Again, have them pick up the columns of cards from right to left putting each successive column on top of those already picked up.

The volunteer should deal the cards a third time and again tell you which column (1, 2 or 3) contains the card.

Again, have them pick up the columns of cards from right to left putting each successive column on top of those already picked up.

From the information they have given you, you can determine the location of the person's card in the deck. The card location can be computed from 9*(third column number -1) + 3*(second column number -1) + first column number.

Finally ask your volunteer to start slowly dealing the cards, face down, one at a time into a new deck. As they do so you silently count the cards until you get to the number you calculated above. Stop them once or twice along the way, pretend you are thinking and then say, "No, that's not it. Please continue." Finally, stop them when as they get to the card before the correct number and tell them to turn the next card face up.

THE MATHEMATICS BEHIND THIS TRICK.
Finding the Card - The Clever Way and Why it Works.
This trick is easy if you figure out how to number in cards in base 3 arithmetic and realize that the columns given by the volunteer simply give you the digits +1 in base three arithmetic of the card's location. The diagrams below show the locations of the cards (and their base 3 locations) as they are dealt all three times.

Card  0 (base 3 = 000)   Card  1 (base 3 = 001)   Card  2 (base 3 = 002)

Card  3 (base 3 = 010)   Card  4 (base 3 = 011)   Card  5 (base 3 = 012)

Card  6 (base 3 = 020)   Card  7 (base 3 = 021)   Card  8 (base 3 = 022)

Card  9 (base 3 = 100)   Card 10 (base 3 = 101)   Card 11 (base 3 = 102)

Card 12 (base 3 = 110)   Card 13 (base 3 = 111)   Card 14 (base 3 = 112)

Card 15 (base 3 = 120)   Card 16 (base 3 = 121)   Card 17 (base 3 = 122)

Card 18 (base 3 = 200)   Card 19 (base 3 = 201)   Card 20 (base 3 = 202)

Card 21 (base 3 = 210)   Card 22 (base 3 = 211)   Card 23 (base 3 = 212)

Card 24 (base 3 = 220)   Card 25 (base 3 = 221)   Card 26 (base 3 = 222)

Note that when they select a column they are telling you the 1's digit in the card's number.

When the above cards are picked up and dealt out as described they come out in the following order.

Card  0 (base 3 = 000)   Card  3 (base 3 = 010)   Card  6 (base 3 = 020)

Card  9 (base 3 = 100)   Card 12 (base 3 = 110)   Card 15 (base 3 = 120)

Card 18 (base 3 = 200)   Card 21 (base 3 = 210)   Card 24 (base 3 = 220)

Card  1 (base 3 = 001)   Card  4 (base 3 = 011)   Card  7 (base 3 = 021)

Card 10 (base 3 = 101)   Card 13 (base 3 = 111)   Card 16 (base 3 = 121)

Card 19 (base 3 = 201)   Card 22 (base 3 = 211)   Card 25 (base 3 = 221)

Card  2 (base 3 = 002)   Card  5 (base 3 = 012)   Card  8 (base 3 = 022)

Card 11 (base 3 = 102)   Card 14 (base 3 = 112)   Card 17 (base 3 = 122)

Card 20 (base 3 = 202)   Card 23 (base 3 = 212)   Card 26 (base 3 = 222)

Note that when they select a column they are also telling you the 3's digit in the card's number.

When the are dealt out the third time they end up in the following order:

Card  0 (base 3 = 000)   Card  9 (base 3 = 100)   Card 18 (base 3 = 020)

Card  1 (base 3 = 001)   Card 10 (base 3 = 101)   Card 19 (base 3 = 120)

Card  2 (base 3 = 002)   Card 11 (base 3 = 102)   Card 20 (base 3 = 220)

Card  3 (base 3 = 010)   Card 12 (base 3 = 110)   Card 21 (base 3 = 021)

Card  4 (base 3 = 011)   Card 13 (base 3 = 111)   Card 22 (base 3 = 121)

Card  5 (base 3 = 012)   Card 14 (base 3 = 112)   Card 23 (base 3 = 221)

Card  6 (base 3 = 020)   Card 15 (base 3 = 120)   Card 24 (base 3 = 022)

Card  7 (base 3 = 021)   Card 16 (base 3 = 121)   Card 25 (base 3 = 122)

Card  8 (base 3 = 022)   Card 17 (base 3 = 122)   Card 26 (base 3 = 222)

Note that when they select a column they are also telling you the 9's digit in the card's number.

When the volunteer picks up the cards for the last time they are in numerical order. You simply convert the base three number you have to base ten, add one and count as the volunteer deals out the cards.
