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t: The vi
tim 
alls out a random number, say between ten and thirty. Count out thatmany 
ards from the de
k and hand them to the vi
tim, who then does the \Down Under"deal until one 
ard remains. You 
orre
tly name that 
ard.Method: You must know the top 
ard on the de
k at the outset. Then, you need to mentallly
ompute a number used to do the 
ount, whi
h is a
tually done in two installments. Findtwi
e the di�eren
e between the number 
alled out and the highest power of two whi
h isstri
tly less than it. For instan
e, if fourteen is 
alled out, then 
ompute 2� (14� 8) = 12.Now 
ount out that many (twelve in this 
ase) 
ards 
asually, dealing into a pile, and thusreversing them. Gather the 
ards while feigning poor memory, saying \How many did yousay? Oh, fourteen," and s
oop the extra two 
ards o� the de
k and pla
e them beneaththe 
ards in your hard. Thus you now have the 
ard whose identity you know in positiontwelve in a pa
ket of fourteen 
ards. If a power of two, e.g., sixteen, is 
alled out, then sin
e2 � (16 � 8) = 16, simply 
ount out all sixteen 
ards into a pile, reversing them. In either
ase, hand this pa
ket to the vi
tim, and 
arefully dire
t the Down Under dealing. The last
ard is guaranteed to be the original top 
ard.Mathemati
s: Everything be
omes 
learer (or not. . . ) if we 
onvert to base 2. Firstsuppose the 
alled out number is 1ab
 : : : e in base 2, and is not itself a power of 2. Thehighest power of 2 less than this is 1000 : : : 0, whi
h upon subtra
tion from 1ab
 : : : e yieldsab
 : : : e. Twi
e that is ab
 : : : e0. You 
ount out that number into a pile, thus reversing theirorder, and �nally s
oop the remaining 
ards underneath. This buries the original top 
ardab
 : : : e0 deep in a pile of size 1ab
 : : : e. If a power of two, say 1000 : : : 0, is 
alled out, thenthe dealing out puts the original top 
ard at the bottom of a pile of this size. The readershould now 
he
k that in both 
ases, the Down Under deal results in the last 
ard remainingin the hand being the known one.Sour
e: Gardner mentions learning the basi
 idea behind this one from Mel Stover in TheUnexpe
ted Hanging and Other Mathemati
al Diversions [?, page 152 and 155-6℄, and 
reditsJohn S
arne with the above presentation. He also mentions a Bob Hummer version from1939, and des
ribes several variations on the theme due to Sam S
hwartz and others.2 Sensitive FingersE�e
t: The vi
tim divides the de
k into two piles, and hands one to you behind your ba
kor under the table. You 
laim that you are learning how the 
ards feel when you 
annot seethem, then bring them forth, turn them over publi
ally, and have these fa
e-up 
ards shu�ed



2into the other fa
e-down pile. You hide the 
ards from view again, and then bring forth a pilethat you hand to the vi
tim, 
ommenting that even though you obviously 
annot see whi
h
ards are fa
e-up, your a
ute sense of tou
h rarely lets you down. You then predi
t thatyou've given the vi
tim just the right 
ards so that ea
h of you now has the same numberof fa
e-up 
ards. Sure enough, when you bring your 
ards forward, and the two piles are
he
ked, your predi
tion is seen to be 
orre
t.Method: After the de
k is split for the �rst time, and one pile is in your 
ontrol but hiddenfrom view, simply 
ount how many 
ards you have. Now bring them forward, 
ip themover, and have them shu�ed into the vi
tim's 
ards as above. When you get the de
k ba
k,se
retly 
ount o� the same number of 
ards as you had earlier, 
ip them all over as oneunit, bring them into view and hand them to the vi
tim as you make your predi
tion. The
ounting of fa
e-up 
ards in ea
h pile will 
on�rm the a

ura
y of your predi
tion.Mathemati
s: Suppose the pile you are handed has s 
ards in it. These are 
ipped overand shu�ed into the remaining 
ards. When you get the de
k ba
k, you 
ount o� s 
ards,
ip them, and hand them to the vi
tim, retaining the rest. If the vi
tim now has t fa
e-up
ards, for some t � s, then they have s � t fa
e-down 
ards, but these were fa
e-up untilyou 
ipped their pile over! This leaves you with the other s� (s� t) = t fa
e-up 
ards. Thebeauty of this is that it works without any knowledge of the value of t.Sour
e: This is very similar to a tri
k in Martin Gardner [?, page 97℄, with the handlinghere 
hanged to 
on
eal the fa
t that the de
k is split in the same ratio twi
e.The spe
ial 
ase where the de
k (or a subset thereof) is 
arefully (and usually publi
ally)halved on ea
h o

asion, is due to Bob Hummer, and is well known [?, page 165℄. Bob Longehas a version 
alled \Behind My Ba
k" in [?, page 53℄. Of 
ourse, in that 
ase it does notmatter whi
h pile is turned over at the end, and both piles will then have the same number offa
e-down 
ards. However, while this one stumps a general audien
e, the more alert vi
timwill see through it pretty qui
kly if the whole de
k is used: they'll be very surprised if thetri
k starts with 26 fa
e-up 
ards out of 52 and you both end up with only 11 fa
e-up 
ards!This tri
k is 
losely related to a dis
rete version of the \Water and Wine" or \Co�ee andCream" puzzle that appeared in early Martin Gardner 
olle
tions [?, Chapter 6℄, [?, Chapter13℄, whi
h we state here in the following form: Start with a 
up of oil and a 
up of water,remove a spoonful of oil from the former and dump into the latter, then transfer a spoonful ofliquid from the se
ond 
ontainer ba
k to the �rst one, so that both 
ontainers again 
ontainexa
tly one 
up of liquid (we ignore 
hemi
al intera
tions!). A question naturally arises:does the water 
up 
ontain more oil than the oil 
up 
ontains water? Note that it was neverspe
i�ed if any stirring took pla
e! The per
entage of \
ontaminant" in ea
h 
ontainer isunknown, but the same: if the �rst 
ontainer is now x% oil, then it is (100�x)% water, andso the other must be x% water and (100� x)% oil.As Martin Gardner points out [?, page 97℄, mathemati
s 
an easily get in the way here,obs
uring the fa
t that the only thing required in order to draw a similar 
on
lusion is, thatat the �nish, ea
h 
ontainer have the same amount of liquid in it as it had at the start. The
ontainers need not be the same size, and the nature and frequen
y of the liquid transfersis irrelevant. Forget per
entages: if v 
ubi
 units of the liquid whi
h ends up in the se
ond
ontainer was originally in the �rst, 
learly it's repla
ing v 
ubi
 units of liquid whi
h startedin the se
ond and is now in the �rst.



3The 
ard tri
k uses the same prin
iple, with the 
ipping over of a pile at the end e�e
tively
hanging water into wine (and vi
e versa).3 Pi
k Nine Cards, Any Nine CardsE�e
t: Have the vi
tim sele
t any nine 
ards from the de
k, setting the rest aside. Thispa
ket is shu�ed freely while you turn away. Ask the vi
tim to look at and show around thethird down from the top, then repla
e it. Now you dire
t the silent spelling out of the 
ard'sname, one 
ard of the nine being moved for ea
h letter. Finally you turn ba
k, take the
ards, pla
e them behind your ba
k and after some 
on
entration, su

essfully bring forwardthe 
hosen 
ard.Method & Mathemati
s: Ea
h 
ard name had three words, ranging in length from a
eof 
lubs to three of diamonds. The spelling pro
eeds for ea
h of these words separately asfollows: 
ards are dealt from the top onto a pile on the table, one 
ard for ea
h letter in theindividual words, and at the 
on
lusion of ea
h word, these 
ards are pi
ked up as a unitand pla
ed underneath the remaining 
ards. (Ea
h of these spellings reverses the order ofsome of the 
ards, this is what makes the tri
k work.) For instan
e, if the 
hosen 
ard is7|, the vi
tim spells out S-E-V-E-N while dealing �ve 
ards into a pile, pi
ks them up andputs them under the remaining 
ards, then spells O-F, dealing out two 
ards, puts thoseunder the remaining 
ards, and �nally spells C-L-U-B-S, dealing out �ve 
ards again beforeputting them under the remaining 
ards. (It is a very good idea to demonstrate this spellingte
hnique �rst, before you turn away, using ten or more 
ards borrowed from the rest of thede
k, and using a di�erent 
ard, perhaps the se
ond one, as the 
hosen one. Vi
tims are aptto get the dealing/spelling/repla
ing dire
tions wrong given half a 
han
e. Don't use nine
ards in your run through, in fa
t, make it seem like the number of 
ards is irrelevant.)Now turn around again and take the 
ards behind your ba
k, stressing that you had no
ontrol over whi
h 
ards were used, or whi
h of those was 
hosen. Remind the audien
e thatthe names of the 
ards vary in length a great deal, from short ones like 10| (ten letters intotal) to long ones like Q} (�fteen letters). With the 
ards behind your ba
k, all you have todo is lo
ate the middle one, whi
h is �fth from either end of the pa
ket. Bring this forward,and ask what the 
hosen 
ard was right before you turn it over.It's a fun and elementary exer
ise to 
he
k why this works. Stressing the variablelength of the 
ard names seems reasonable, but it's pure misdire
tion: the individual wordspellings/
ard reversals result in the 
hosen 
ard being in the �fth position after the �rsttwo of the three words have been spelled, and the third spelling does not disturb it!For a repeat performan
e, you 
an suggest that the vi
tim deliberately lie about the nameof the 
ard while spelling. This strategy is a two edged-sword: while it tends to ba�e a layaudien
e, it alerts a mathemati
ally in
lined one to the invarian
e inherent in the tri
k.It's easy enough to 
on
eal the fa
t that the 
hosen 
ard must start in the third position:have the vi
tim 
hose the top 
ard instead, after shu�ing, then put the 
ards behind yourba
k under some pretext, and transfer two 
ards from the bottom to the top before thedealing begins. For instan
e, you 
an pretend to be getting a ta
tile impression from the
hosen 
ard, 
losing your eyes and squinting dramati
ally at this point. You 
an repeat thesetheatri
s during the 
on
luding produ
tion of the 
ard from behind your ba
k.



4Sour
e: This wonderful Jim Steinmeyer invention is in a re
ent Gardner volume for 
hildrenas \Nine-Card Spell" [?, page 76℄; and, in a more involved form, in Longe [?, page 40℄ as\The Impossible Nine." In the latter, the vi
tim peeks at the bottom 
ard of the nine, andthen the Under Down deal is used to move it to the third position.4 Twentieth Century Mind ReadingE�e
t: The vi
tim hides an unknown number of 
ards taken from a full de
k, and uses thatnumber to determine (but not remove) one 
ard from the remainder. Taking the de
k ba
k,you 
laim that you'll be able to feel the sele
ted 
ard. After running more than half of thede
k fa
e down from hand to hand, you admit defeat and resort to mind reading. It works!Method: Invite somebody to shu�e the de
k, and have the vi
tim de
ide on an integer nbetween 1 and 20, dis
reetly remove that many 
ards, and pass them around so that others
an se
retly 
ount them. This is the key number, whi
h everybody but you knows, and theremoved 
ards remain hidden from you for the remainder of the performan
e. Now takeba
k the rest of the de
k, and show the audien
e the fa
es of the �rst 20 
ards, one by one,while retaining their order, instru
ting one and all to spot and remember the nth 
ard, butnot to rea
t in any way when they see it go by. Put those 20 
ards down, and ask for arandom number, perhaps saying \about half of what I have left here" holding up the balan
eof the 
ards. If somebody 
alls out \Seven," 
ount out 7 
ards, pla
e the pa
ket of 20 ontop of them, and drop the lot on top of the remaining 
ards, remarking \It's important thatI don't know how many 
ards are left, be
ause then I 
ould work out how many you hid atthe start, and we don't want that do we?!"Now 
omes the show business: start passing 
ards from the top of the de
k, in your lefthand, to your right hand, again retaining the order. Make it 
lear that you 
annot see thefa
es as you pretend to \feel" them, but don't let anybody else see them either. What youreally do is silently 
ount to 52 as you pass 
ards, starting with 20 + 7 + 1 = 28 (\28, 29,. . . , 52"). The 52nd 
ard passed is the 
hosen 
ard, and it is now on the bottom of the pilein your right hand! Pla
e the 
ards in your left hand on top of those in your right hand,thus bringing the 
hosen 
ard to the bottom of the de
k, while distra
ting the audien
e byremarking \It's not working, I just don't have a feel for your 
ard today. Besides, you suredon't want to let me get to the end of the de
k in 
ase I was trying to �gure out your se
retnumber!" As you say this, square up the de
k by tapping it on the table, ensuring that youand you alone get a peek at the bottom 
ard. Cut the de
k, ri�e-shu�e, and push it to oneside. Suppose the 
hosen 
ard you just spotted is 8|, pro
eed something like this: \Let'sresort to mind reading . . . the lady in the ba
k with the glasses is giving me vibes . . . a bla
k
ard you say?" Even though you had a 50% 
han
e of getting that right, the audien
e islikely to grow quiet and hang on your every word at this point. Look at somebody who lookslike they are muttering something skepti
al to a neighbor and point, saying \Hmm, you'retelling me it's a high-valued bla
k 
ard|and even!" Look at somebody else, \You sir, aregiving me de�nite `eight' vibes. So it's a bla
k eight!" Complete the revelation qui
kly withthe \help" of somebody else.Mathemati
s: Suppose that n 
ards are hidden at the outset. Then the 
hosen 
ard isat position n in the pa
ket of 20 
ounted o� the de
k of 52 � n 
ards. The remaining



552� n� 20 = 32� n 
ards are then split into two pa
kets, one of size m (in response to theaudien
es suggestion), the other ne
essarily of size 32 � n �m. The pa
ket of 20 is pla
edon top of the pa
ket of m, and the remaining 32� n�m are dropped on top of these. Thisputs the 
hosen 
ard at position (32 � n � m) + n = 32 � m from the top, and sin
e youknow m, all is well! Noting that 52� (20 +m) = 32�m, you 
an simply start 
ounting at(20 +m) + 1 until you rea
h 52 to rea
h the 
hosen 
ard.Sour
e: This is adapted from a tri
k of the same name in Patton [?, page 45℄, where theperformer never tou
hes the 
ards at all. Other endings suggest themselves, apart from thebogus \feeling" or mind reading. You 
ould dream up a long phrase to spell out to get tothe 
hosen 
ard, if you 
an do that kind of thing on the 
y, or bring the 
ard to the topof the de
k and then keep it there through a few ri�e shu�es and �nally produ
e it frombehind your ba
k.Note that in our version, nobody has any idea that you ever peeked at a 
ard, in fa
tas people try to analyze the tri
k afterwards, they frequently swear that you didn't. Also,few realize that it is possible to lo
ate their 
ard without knowing the se
ret number (BTW,you still don't know it!). Ask for the hidden 
ards ba
k before you forget, and 
ount thembefore somebody says \You never told us how many 
ards were hidden!"Referen
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