Find the Card - The Easy Way

In this trick 16 cards are placed face up on a table in four rows of four cards. This trick has been around for many years. I first learned it when I was in grade school and figured out the mathematical principle behind it pretty quickly.

To perform this trick you should ask a spectator to pick a card in his mind and to tell you only the vertical column in which the card is located. Gather up the cards, making sure to pick the fourth vertical column first and place those four cards face down in a pile, next pick up the third vertical column and place it on top of the pile. Repeat this for the second and first columns. Next deal out the cards in four rows of four, only this time make sure that the first four cards go into the top row, the second four cards go into the second row and so on. You must remember which column (1, 2, 3 or 4) contained the card. By remembering this you should now be able to remember which horizontal row contains the chosen card.

Next ask the spectator to again state which vertical column (1, 2, 3 or 4) contains his card. The intersection of this column with the original row is the spectator's card. You can pick out the card immediately. Of course this is just like plotting points on a graph or locating a town on a map. We need information which tells us two things - the horizontal and vertical location of the object of interest. In this case the spectator's answers provide us the final row and column of the card. When we use maps, they normally break the map up into squares which use letters and numbers to designate rows and columns. When we are graphing something we use a pair of numbers to designate the x and y coordinates of the point we are plotting.

Find the Card - The Hard Way

Actually, this way isn't any harder that the first trick. However, it is more confusing to the those watching, especially if you learn how to involve 5, 6 or 7 players.

You and four other players should be seated around a table. Deal four hands of four cards each, one deck for each of the players. Don't deal any cards to yourself. Each of the other players should look at the hand in front of them, pick a card and then place the deck back on the table. Of course they should remember the card they picked, but not show it to you.

You should gather up the hands, starting with the hand on your left and pick up the hands in a clockwise fashion, so that you pick up the hand on your right last. As you pick up each hand it should be placed on the top of the deck in your hand. Next deal out the cards again, starting on the left and dealing clockwise. When you are done dealing the cards, each player should have four cards in the deck in front of them.

Now comes the fun part. Pick up each pile, starting on your left and fan it so the four players can see the cards, but you can't. Each time you do this with a pile of cards, ask if anyone sees their card. If one or more player does, place the deck on the table, pull a card from the pile for every player that said they saw their card. Place the cards face down in front of the players. Once you have picked out the cards for each player, ask them all to turn over the four chosen cards and state if the card you selected for them is their card. Everyone will be amazed to see that you have correctly picked out all four cards!

How did you do it? Exactly the same way you did the trick above. However, by dealing the cards face down and not letting every player see all 16 cards you are confusing everyone about the way the trick is done. If you compare this to the trick above, you will see that each spectator gets a single column of cards to choose from. Consequently, that player's seat, as counted clockwise from your left, tells you his "column". Just like above, because of the way you gathered up and dealt the cards the first "column" becomes the first "row". In this trick that means that the card's originally in the first player's hand (the player on your immediate left) are in the top position of every one of the four piles. The card originally in the hands of the second spectator now make up the second card in the piles and so on. So if you pick up a pile and spectator number four says they see their card, then their card will be the fourth card from the top of the pile. Since the players are picking their cards randomly, it is possible for several of them to pick the first card (or any other same number card) in their pile. Whenever this happens, several players will see their card in the same deck. You can pick out each of the cards the same way as if only one player had seen their card.

The trick described above uses only 16 cards and four players because I think that helps relate it to the first trick in this group. Martin Gardner in his book Mathematics, Magic and Mystery presents a trick he calls "The Five Poker Hands" which presents the method used for this trick. His trick uses 25 cards which are dealt into 5 decks and I think his trick plays out a little better than this one precisely because it hides the principle a little better. Once you are good at doing this trick with four players, you may want to try it with five, six or even seven players, just remember to match the number of decks to the number of cards in each deck. You can however, have more decks than spectators.
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.
The Four Kingdoms

This card trick seems magical, but it's not. To perform separate all of the Aces, Kings, Queens and Jacks from the deck of card. Begin the trick by telling this story of the greatest and most powerful wizard.

Once upon a time there were four kingdoms. In each kingdom there was a beautiful castle (put down the four Aces face up in separate piles).

In each castle lived a wise and just king. (put down the four kings, the king of spades on the ace of spades, etc.)

Each king was married to an equally wise and just queen.(put down the four queens, the queen of spades on the king of spades, etc.)

One year to each family was born a healthy, happy child and all seemed right with the world.(put down the four jacks, the jack of spades on the queen of spades, etc.)

And the greatest and most powerful wizard saw just how good things were and said, "Great! Now I can take that vacation to Disney World and visit the Florida Keys to soak up some sun." And so he began to pack. (While you are saying this put the four decks into piles and place them one on top of the other.)

In the mean time the evil wizard, Morgana, was conjuring up an evil spell to be cast on the four kingdoms once the good wizard left - and he didn't waste any time. He chanted, "Mouse tails, bat's eyes, blood from a rat. Mixed up together in a great big vat."(While saying this, deal the cards into four piles, placing one card for each word.)

His spell took hold of the four kingdoms and leaving no stone unturned he cast them upon the four winds. (While saying this place the four piles in a diamond shape.)

The results were devastating. The children become lost in the forests, the kings and queens wondered aimlessly in the desert and the castles were empty. (While saying this turn over the four piles to show the piles of all aces, kings, queens and jacks.)

But soon the greatest, most powerful and most rested wizard returned and he saw what the Morgana had done. "This just cannot go on!", he said. And he set about casting his own spell. It worked a magic much more powerful than the magic of Morgana - it gathered in the kings and queens, children and castles from the four corners of the earth and he said "Morgana is in trouble if ever he's sighted. But these families four will soon be united." (While saying this, deal the cards into four piles, placing one card for each word.)

And the wizard saw that all was right in the kingdoms. (While saying this turn over the four piles to reveal the four united families.)

Note with some practice you can cut the cards during the trick, but you have to make sure that you only cut the deck after card 4, 8 or 12.
