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“In fact, | believe one reason | am in’
Mathematics today is that | began
reading Gardner’s books and articles
in Junior High and High School.
Browse and Enjoy!”

MARTIN GARDNER
MATHEMATICAL




Why Should We Study Puzzles?

 “We see how the average boy, who abhors square
root or algebra, will find delight in working out
puzzles which involve identically the same principles”

 “We could mention scores of noted scientist who like
Tyndall, Huxley, Humboldt, Darwin, Edison, Bacon,
Euler, Herschell and Proctor, were all pronounced
puzzlists in their early days, so, upon axiom that the
bend of the twig imparts the incline of a tree, it is
safe to say that their early puzzle training gave the
bent to their minds which in after years inclined

them to grapple with problems of greater
magnitude.”

Sam Loyd, master puzzlist (1841-1911)


http://www.samloyd.com/educational.html?id=educational

Puzzle collector

J e r ry S I OC u m mechanical engineer

Hughes Aircraft, retired

——mummnm — | visited Jerry’s puzzle

museum on Feb 18,

2011. Here’s the
directions he emailed:

g “..0ur homeis just 1.7
- blocks South of Wilshire...”
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Solve both doors to get Inside the Museum



Jerry Slocum is the first to Classify Mechanical Puzzles

Mechanlical Puzzle Classlification

Mechanical Puzzie Types (Exampie name is boid)
1. Put -Together Puzzles-Putting the object together iz the puzzie.
1.1 2 Dimensional assembly puzzies ( Tangrame, Anchor, T, jigsaw,stc.)
1.2 3 Dimensional assembly puzzies -Non-Interlocking (Soma,etc.)
1.3 Miscellansous put-togather-(instant Insanity, puzzie rings, stc.)
1.4 Matchsatick puzzles
2. Take -Apart Puzzlea-Taking the object apart or open i the puzzie.
2.1 Trick or secret opening puzzies -(Puzzie boxes, etc.)
2.2 Secret comparment puzzies (Slopes, coins, stc.)
2.3 Trick locks & keys
2 4 Trick matchboxes (matchsafes )
2.5 Trick knives
3. Interlocking Solid Puzzlss-Disassembly & assembly to solve puzzie.
3.1 Fgural (Animais, objects, stc.)
3.2 Geometric objects (Cube, etc. )
3.3 3-D jigsaw puzzles
3.4 Burr puzzies
3.5 Keychain puzzies
3.6 Miacsllansous interiocking soiid puzzies
4. Disentanglement Puzzlea-Disentanglement & sntanglement to solve puzzie.
4.1 Cast lron & shest metal puzzles
4.2 Wire puzzles (Chiness Rings, sic. )
4.3 String puzzies ( Non-rigid disentanglement )
4.4 Miscsllaneous dissntanglement puzzies




5. Sequential Movement Puzzlea-Moving parts of object 10 a goal is the puzzle.

5.1 Solitaire puzzies (Remove pegs, countars, atc. by jumping )

5.2 Counter puzzies (Reamange counters, pegs, atc. by jumping )

5.3 Sliding piece puzzies (2D & 3D )

5.4 Rotating piece puzzles (3D-Rubik’s cube .etc. )

5.5 Maze & routs puzzies

5.6 Miscellansous saquential movement puzzies (Tower of Hanoi, stc. )

5.7 Mazes and Labyrintha for People

6. Dexterity Puzzies-Manual dexterity is primary to solve puzzls .

s 6.1 Throw & catch (Cup & ball, etc. )

6.2 Rolling ball puzzies

6.3 Maze dexterity puzzies

6.4 Miscellansous dexterity puzzies

7 Puzzie Veessls - Drinking without apilling, or filling a vessal is the puzzie.
(Puzzle Jugs, Bottom fill wine & tea pots, Pitchers, stc. )

8. Vanish Puzzies - The puzzie is to explain a vanished or changed image.
(Loyd’s Get Off the Earth, stc.)

- 9. Folding Puzzles - The puzzie is to fold a paper or hinged object, to form a
1:’“" n specified pattem. (2D & 3D) (Fifth Pig Puzzle, etc.)

10. Impossible Puzzies - The puzzle is to explain how an object was made or
why it behaves in a ssemingly impossible way. (Arrow thru bottle, csit,
etc. )




8 Vanish Puzzles
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So what’s going on? If you want to solve this
yourself, I'll understand if you leave the lecture
now. But if you want more hints, here’s a big one!

You choose where
to cut the card



8/8
7/8
6/8
5/8
4/8
3/8
2/8
1/8

0/8

Let’s take away all the fancy stuff
and take another look at it in its
most basic form.

0/8
1/8
2/8
3/8
4/8
5/8
6/8
7/8
8/8



Here’s another way to look at it:

Gain a pile: move 4/5, then 3/5, then 2/5, then 1/5.
Then lose a pile: move 1/4 move 2/4, then 3/4, then 4/4.

e e e e e
e e e e e
e e e e e




The next explanation was sent to Brooks/Cole by
a student, who sent it to W.A. Elliott (maker of
the Leprechaun puzzle), who sent it on to Martin
Gardner, who then gave it to Jerry Slocum, who
gave it to me. Elliott’s cover letter to Gardner
mentions, amongst other things, the “tortured”
explanation of the Leprechaun puzzle by the
teenager from Utah. He adds that he said no to
Brooks/Cole’s request for permission to use the
solution in a brochure because “her teacher
might not like all that publicity in view of his

¥4

foolish suggestion ‘not to spend time with it’”.



MSH W7

January 10ch 1980

Pear Martin,

Here's some more junk for you to move - when you move - 1if you haven't already
moved !

I thought vou might like to see our latest versfon of the Leprechauns, produced
{n Japan for "Firat Kitchen". Thoy seem to be some kind of hamburger chain, but
I believe they serve "chicken burgers".

The dic-cut Santa Puzzle can be punched out of the front of the card to drive
everyone mad. This leaves a 4-menth wintexr calendar showing through the window
w0 the idea is to hang up the calendar after you've removed the puzzle.

It's strange (to me anyway) that "First Kitchen" is in English, also the "To"
and "From” on the back of the card, but all else is in Japanese. They've done
a good job, printing the item in many colors. I have one spare set and would
be delighted to send it along if you would like it. If, on the other hand,
you prefer Xerox coples for your file, then you've pot 'em!

Thought you might also like to glance at the tortured explanation of the Leprechauns
submitted to Brooks/Cole Publishing in California by one of their readers. Thoy have
published 2 math texts to date, both with our Leprechauns reproduced but no explanation
offercd«

Brooks/Cole wanted my OK to reproduce Miss Jensen's letter in a brochure to be mailed
to teachers. I said I didn't think her teacher might 1ike all that publicity in view
of his foolish suggestion "not to spend time with 1t". The publisher thought it waa
an oxcellent exasple of a puzzle providing a challenge for a student that the student
{ust “had to solve'!

Bob Tappay tells me that you plan moving away from NY to NC or 5C or Virginia or
somewhere. I can't wish you Happy Moving, because I doubt that moving ia ever a
happy event. But I do wish you all the best, and am sure you'll enjoy life once
youVEompleted the move and settled in.

Sincerely,

NMondaotusers 6 Distbutons of Tiioks, Jokes Pogzles & the FurtRinck Sfine of Funwvakens



Dear Sirs:

| just thought you might like to know
that because our teacher said he had
spent hours trying to figure out the
missing or Vanishing Leprecaun (sic)
puzzle and for us not to spend time
with it, | was sufficiently challenged
so that between study sessions |
figured it out...I have included the
simplified line drawings with arbitrary

" fractions applied so that you can see

how | worked it out.....

Now for the answer: 1%t of all the
inventors used psychology on us. By
presenting the optical illusion picture

- first, they got us to believe that there

really are 15 leprecauns....
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Now look at my lines & also the
arrangement of the puzzle which
-~ shows 14 leprecauns. | have ;

‘ ;u;:oeossi?:;lllz $2:i:]2eazrtauc;lons ~ Fig 2 with 15 leprecauns: all leprecauns do
leprecaun pictures because it’s not add up to 1. There are four that do not.
seslar o 5o o dhey fosles us. Aha! Psychology and art work together.We

need only 9/10 of a leprecaun and we count

Notice all leprecaun fractions add ,
him as whole.....
up to 1 whole leprecaun. _
Sincerely, Joyce Jensen



This was one puzzle | knew Jerry

which man disappears

SCHWENK@wmich.edu <SCHWENK@wmich.edu> d|d n't have. It was sent to me by a
Thu, Feb 22, 2001 at 5:43 AM

T professor who attended an earlier
e version of this presentation
Stuart, (10 years ago)
| enjoyed your talk yesterday.

Last night | had an amusing thought about which of the six men LEN

in tophats disappears. If you print their names between the heads,
then we can talk about exactly which guy goes.

ALBERT

J

O R D R A

2505t RONNIE

AN £ e NALD

AN EE DO
L R N
> ROY

See what happens?

After the shift we have Joey, Ronald, Donnie, Robert, and Allen JO E

Just a thought. Best wishes, Allen Schwenk



Just when you might be
thinking it’s starting to
make sense.....



From Martin Gardner’s
MATHEMATICS, MAGIC AND MYSTERY, 1956:

©Mel Stover, 1956




The most famous puzzle of them all is Sam Loyd’s “Get
Off the Earth”, from 1896.

Millions were made.

Used for all kinds of advertising and campaigning
(people tend to keep flyers longer if they contain
something worth keeping)

Loyd offered all kinds of prizes for the best explanation,
including a new bicycle. He received literally 1000s of

letters.

Here’s a modern version of GOTE:


http://www.samuelloyd.com/gote/index.html

Sam Loyd Originals

AND PRODUCE D
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In 1896, Republican candidate William McKinley was in trouble.
As a means to get people to listen to his message, his campaign
contacted Sam Loyd and licensed GOTE. While the back of the
puzzle stated McKinley’s platform, the bigger message was the
disappearing stereotyped Chinese man. American anti-Chinese
prejudice was widespread; Denis Kearney’s Workingman’s Party
platform played off fears that Asian immigrants take jobs from
Whites. Its slogan bluntly stated “The Chinese Must Go”.

With this not-so-subtle message, the Republican Party was
subliminally using Kearney’s platform. Over 10 million GOTE
puzzles are said to have been distributed.

To emphasize this disgraceful bit of history, Chinese were
officially banned from Humboldt County from 1885-1959


http://users.humboldt.edu/ogayle/hist383/CentralPacific.html
http://users.humboldt.edu/ogayle/hist383/CentralPacific.html

One more example of *
how advertisers took
advantage of 1890s

“eived within one year from September lst, 1897, from any

Lowest $5.
number and date of the policy held, together with the ad (street,

For the BEST explanation of the prineiple of the puzzle on the

anvy whose polioy {8 in foroe September lst, 1898, the
e of $100 in Gold. For the next Best, $os. For the third, $0¢
jourth, $85; and 80 on to $5, making twenty lities in all, the High

There must appear at the top of the sheet on which the Wn hm,m ,

ity and stats) of the competitor, and the MQW who last collected on t

policy. The explanation is to be sent by mail ad ed to the *

America and its

2 Life

Co ny, New York City, N. Y. PI:IRW e
lnsur?[’%?mn‘:t?:oe{lent of the successfnl con.lpoﬂtou be made in the Company’s
Paper ‘“The Metropolitan,” first issued after the competition closes.

prejudices:

This curious pussle illustrates the uncertainty of life. Wesec @ mm&z& of

Japs suddenly broken up, and yet cannot tell befor which one 18 lo go.
ho;}:c that the right one was insured when the miniature ocourred

The moral is plain. The waytomakemm_ the first member of & family who

dies is insured, 18 for every member of the family to have

AN PAASENES

a 5
Every one of those policies wi bcrcdﬁcdm#ﬁw%fnm%m:

may go through life without sickness or accident, none can evade
escaps and no postponement.

and
Endowment policies payablo to the insured during his lifetime, are iseued by the

NSURANC

INCENPORATED RY

Pl STATE OF NEW PO

i lzi)lj,ﬂﬂ"

Life policies, payable at the death of the insured

Metropolitan Life Insurance Co.

on both sexes and atall ages, between two and seventy., Preminms
run from five cents , upward, and are collected from the homc
of the insured by th Company’'sagents. Claimsare) t

iately upon receipt and approval of proofs of death. The Com-
pany is now paying one every seven minutes of eachbusiness day, and
is disbursing $16 a minute in doing so! It has already di uated

among its policy-holders a sum which, inclu that now invested
for their security, exceeds ty-five millions of dollare. Its assets
amount to -four ons, and its surplus to considerably

more than five millions. [t has close to four millions of polic

in force, and yet there i8 room for you, reader, if you are

insured, or if you want to increase your present insurance,

The Company has also an In Branch, in which
policies for even- are issued, on males or females from 12to
65; premaiums payable quarterly, ixdt-yeuly orannually,
It has elso an Ordinary Department, in which policies Zrom one to twenty-five

ihousand dollars are issned on adult lives.

B SRl aen v el i KAGNTY JAPS M NiIRKE
S Nown 1 caatus e sk Tans s NIRE JAPE wn B1GNT
Tl BENT srmime s Tt See

For full particulars send to the home office, or to any of the branch offices.
BRANCH OFFICE, ‘ S




Not all advertisers exploited racism and politics.

1 g

« e« DOW "..““‘uv—-' "R 'ta e
O TR WHERE DORE NEGOT
Rast TWhete b i Janie by et Abreee

Wm;u T j‘wmf TON
UP, AND 'me ON
INDIANA.POUB« Said:




Some versions didn’t sell anything (I think)




i Rl '; GOTE continues to

| be used for political
| messages.

| From Esquire
Magazine, 19557

A | — et . S— | [ —

| Look at the pictures at right; cut out the large square [
I ‘ (dotted line) above. Now cut out the inner circle along the |
dotted line. This will leave you a square piece of paper with
. a hole in it. Glue this on a piece of shirt cardboard. Take the
center circle and fasten it back where it belongs with a pin,
so it will swivel. Swivel the arrow to N.E. Count the Red
'| | Chinese. Now swivel to N.W. and count again..What hap-
4 pened to the thirteenth man? Why can’t the American Gov-
ernment solve its recognition problems this neatly? The
answer to the first question (thirteen entities may be redis-
“tributed to make twelve, but each of the twelve will be a
trifle larger) plays a fundamental role’in chemistry;itapplies
to conservation of:mass in ordinary chemical reactions—
. no matter how two or more chemicals may combine to
|| form other compounds, their total mass does not change
| noticeably. (In nuclear physics, the conversion of mass into
energy accords with Einstein's equation, e=mc?) We sug-
! : . gest you try this one on your friends, though not if they're

= R T ' Red Chinese. : -

il W0\ jRctuoms A IS oot owt IPe fargs ssusre
I Y ow cul NUt the irsser Oircie alapg he

3§ prnces of ghid Sardboond Take
n 2 bagk whers 8 balangs withoa 3iin,
w 10 ME Courd the Red
Y and count pgsn Whiad Yal-
y man? Wity cam Y the Ararican OO |
roongndon & me iy meaty® The |
queatios (Mg omkidien may da el
b ot e temive will Do a
e ) Chorrstey, Rupgssem | )

v
Fisd Chimoyn

LRgRivmE . VAR



If these puzzles provide insights into the
important issues of the time, then what
does this one by Robin DeBreuil and titled
“Who Turned to Doggie Doo?” say about
our current era?



http://debreuil.com/ddw/puzjava/picmove.htm

12 years ago, in the spirit of Sam Loyd, Robin
DeBreuil was offering anybody who could
explain Who Turned to Doggie Doo a "FREE copy
of this puzzle, beautifully printed, and mounted
on foam board (or not foam board...)"

So | wrote to him with with my explanation. He
wrote back and pleaded poverty, but he did add
that “Martin Gardner... | bet he could figure out
these things while waiting for his toast to pop.”
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To Protect his rights, Loyd Patented His Invention

UNITED STATES PATENT OFFICE.

SAMUEL LOYD, OF NEW YORK, N. Y,

TRANSFORMATION PICTURE.

SPECIFICATION forming part of Letters Patent No. 583,778, dated July 14, 1808,
Ayphestios fed Marck 11,1950, Bestal ¥e 532,802, ‘No sodal.)

To all sl it oy eon oorn;

Be it known thar
mn of the United States of Awierien, and o
tesident of the eity, county, nnd State of New
York, have invested n pew il useful e

provement in Transformution Iletutes, of |

whicl the following s 2 specification, rwfers
chee bving made 1o the aveompanVing driws
lngs

The olfect of my fuventiog is to prodnee o
PERUSTO B ion [uzzie et 50 enst i ted
that fgures or parts of tho [heture ay e
ttde 10 mppadr oy vanish ot will by o ~Hight
mavement of a revolving portion of thie Ple-
tire.

In the accampanying drawings, Figure 1
shows the plvture comtaining cight squnves
and Higores of men. Fig. 2 shows the saoue
phetire with the sentenl disk slightly tuaned,
%o that the dissected fiegres il wnteh, bt
Irreseut the appearanes of hot veven Nuires
and wen

The disk revalves pon the jdvoial point
Y and is restricted by 1he groove il pin 1
fram making wmore 1lan o one-clglinl tan, s
That at elther end of the movenient all of the
ligures will mntels properly.

In Fig, 1 1bere are elht squares and Cight
Inen,  Hy giviug the disk an elglith-turn A
will muitel withi G, g Wil match ¥, 7 will
mateh E, ¢ will mntel Iv, d will Inteh €, ¢
will ateh I8, and L will wnteh Ay Lut as
nothing goes from A to 11, the Idetare will,
as shown in Fig. ), present Lot seven Miuargs
aud seven wen,

+ SANTEL Lovy, o efti- |

Eaeh sypuure il mun has |

Inlsorbesl n gtuall portion of the missing one,
Which is s0 evenly distribnted as to be alnost
uperceptible aud gives the appearance of
oneligurchaving vanishod. A\ reverse nove-
nient of the disk will cause an eighith man 1o
evolve from the soven,
| The figures, it will Le e¢n, are drawn In
sections of i clrele, equidistant apart, onthe
periphery, hut at different distances from 1he
center of the disk, inereasing in regulay pro-
grossion, necording to the lneof a volute, as
shown,
| iy the introduction of a second series of
figures, drawn upon the line of & reversed
| volute, the two prineiples mayx bo introduced
| 10 1he one picture, so that when the figure uf
one series vanishies the other will appear,
' I elalm as wy invention—
A transforuition pleture divided into two
OF more purts, arrauged upon movalle pleces,
cuch of which contnins parts of a seqnenco
of figuires or subjects placed at equidistant
| Doints; 5o that a slight tum of the movable
| f..nl leads 1o & vew point of contact, matoh-
ng the dividing parts and sroducing vavinble
' rostiles, substantially as shown,
In testimony that T elaim the foregoing as
Ly invention T hay esigmod my nnwe, in Jires.
enveof 1wo wittiessos, tlis 10thday of March,
1500

SAMUEL LOYD,

Witnossos:
A WiLrorp Hawr,
GED, . Kern,

35

L

to

N Malel
S. LOYD.
TRANCPORNMATION FIOTURE,

No. 563,778 Patented July 14, 1866
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But it didn’t stop
the countless
bootleggers.

Many unauthorized

versions were
produced.

Here’s a German
one:




Here’s one from Canada:
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When the button is bown there are thirteen Jack Tars Count them
study their posturesThen move the button UPand count again You will find
2 are only twelve Canyou tel WHICH ONEWAS VANSHED'? where does he 907

—






g
[
:
;
;
|




Political Themes are still popular:

{ ~ONE INTERNATIONAL WAR CRIMINAL ALWAYS HAS TO LOOK OVER MiS ~ONE INTERNATIONAL WAR CRIZNAL ALWAYZ NAS TO LOOK OVER NUS
SHOURDER. IF YOU THINK NE CAN'T BE FOUND.... SHOULDER. JF YOU THINK NE CAM anow
J ro rout rO You!
| TNAT JOKER GEORGE HAS CONVENENTLY FORCOTTEN NIM. BUT IT DOESN'T THAT JOKER GEORGE MAS CONVEMENTLY FORGOTTEN NIM. BUT IT DOESN'T
TAKE A CRYSTAL BALL TO SEE TRNI FUTURE TAKE A CRYSTAL BALL TO SEE TNE FUTURE
IF YOU WANT TO SEE NOW [ OULD SERVE NiM UP TO YOU, TURN THE INNER IF YOU WANT TO SEE NOW | WOULD SERVE NIN UP TO YOU. TURN TNE INNER
CIRCLE TO TNE RIGHT AND LET TNE JOKER ENTERTAIN THE DOG. ~ - Nillary CIRCLE TO THE RIGNT AND LET TNE JOKER ENTERTAIN THE DOG. = - Nillary

5’/@@ .44

® 2008 FAGE TEE POOKS [T fii BENTY RESEEVED WWW FATIETAINONI Cow FIRST pRATG © 2004 FARRS FALE BOOKT. (TP, fli SYCNTY FESEIVED WWW. MEDNETAZROOK!.COM FIRIT PRNTING
PENTED ASD MANUFICTVESY IV U S 4 PENTED 420 MARSACTVRED W T U S 4




The puzzles so far have all been
essentially one-dimensional, that
IS, objects get shorter or longer.
Now, let’s move to two dimensions
and explore puzzles where area
appears either to vanish or appear
from nowhere.



Sebastiano Serlio’s Architettura, 1545

“a man should finde a Table of ten foote long, and three foote
broade: with this Table a man would make a doore of seven
foote high, and foure foote wide...and you shall yet have (two)
three cornerd pieces” (with a combined area of 3 square feet)

Of Geometrie

¢ DR TR E
12 manalfo fali oat fbaf a st theatd Gnden Table of fen foote fome, and {liad feots baoade: (;.-1‘,!:1%1' :-_r._'i.‘::\:.‘n
yeagin myke a o<y of fruentocte bigh. snd fante footefover. £olo fa Toe it BI04 teela (4 m:':{rié}:'aﬁ

* infe [ (e parta. ano Gettig o anrtater motbec, and (o thep toot'd ‘::lbn; C'-' rp:'. ',L“_"';‘ o Liordetpi
fenem: and sgmitns, 1 thep tooald tut i thix faote Miter, oud (2 wrake {f foure \tﬂ't L.':at. .t.n:n}bt.:;tn:j. Spoiclon

1o mych peeced, Ehtreneyendoe ittnthis fo3ts SCake the adle of trm fmtelent .r-nﬂt.".ft 1 ;t;"‘r zgm

{1 b AL B.C D, fhen fste {1 Dlagenall toife,hat {8, frem the e C. e B, ioi'd (t:x(a n.::v; ‘Enﬂflr it

pme pacce thrresf thade faett barkirards (ofvards the comner I, then the Hne A. F. el be :.;_' ¢ {oste ,: t.n‘-'icm .

(e line KD, alfa fold foure fon'c byann s by (s nems pou (all bowe peste Boose AE, ;‘Dﬁ rmmcctl:m waa'-;:

fourve faote bioate, snd pou Mhell pet bame the (s comerd pieres macked E. 8. G, sy U E ey &, lelt 2

otiytx te,

;\l' B
el L |




William Hooper, Rational Recreations
1sted. 1774, 4thed. 1794

Did Hooper understand the paradox or was he just plagiarizing Edme Guyot’s
Nouvelles Recreations Physiques et Mathematiques, which had a major error

in the 15t edition in 1770 and was corrected in the 2" ed. 1775

RATIONAL
RECREATIONS,

nowheh e FRINCIPLES =

N T M VB R R §

NATURAL I‘HII.OSOI'HY
Are dearly and copivally o

Y A strizz ov

FASY, ENTERTAINING, INTEREST

TING
EXPERIMENTS
A
the Casg
h W. Hoo  ; M D
VoL v,
. LoNop L
.-u,n! ol Davis, Halbory , 1 Konio 3 v
W Avemary.gag V S s
v Pute ber 7

MDOCLYGY

1t edition, MDCCLXXIV

RATIONAL

RECREATIONS,
In WHICHK THE PRINCIPLES or
N U M B E R S
AND
NATURAL PHILOSOPHY
ARE CLEARLY AND COPIOVALY RLUCIDATED,

BY ASERIER OF

EASY, ENTERTAINING, INTS RESTING
EXPERIMENTE,

AMONBRG WHICH ARR

ALL THOSE COMMONLY PERFORMED WI ™
THE CARDS,

By W. HOOPER, w n.

v

T |
@fl‘.f" LDITION, CORRECTID.

LONDON :

FRINTED OB B 1

l"‘)l.

4th edition, corrected, 1794
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A French version
from the 1800s
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What happens when we move the
pieces very carefully?

I T N I

o BN w &~ U N 00

o 1 2 3 4 5 6 7 8 9 10 11 12 13

o 1 2 3 4 5 6 7 8 9 10 11 12 13



Add coordinates to the diagram:

P ) P . —

o 1 2 3 4 5 6 7 8 9 10 11 12 13

5-3 2 5-2 3

m=———=—— m2:—:——

Calculate the slopes ' 0-5 5 0-8 8
of the 4 segments: 2—0 2 3-0 3
m3:—:—— m4:—:——

8-13 5 5-13 8

What first appeared to be a diagonal of the rectangle is actually
a parallelogram shaped hole!!

What's the area of this parallelogram?



To better see what’s happening here, let’s redraw the rectangle
(not to scale) and divide the parallelogram into 2 congruent
triangles:

A(0,5) =
B (8,2)
D (5,3)

C(13,0)

m(_B): \/(0—8)2 +(5—2)2 — /73 =sidea

Using the distance formula: m(A ) O 13 -|-(5—0)2 =194 =side b

m(BC)=(8-13F +(2-0F =29 =sidec

Next use Heron’s Formula: Area AABC = \/S(S —a)(s—b)(s—c)

a+b+c
2

with S =



Using TI-Nspire:

/73 +194 + 29
2

Define s=

{s-(s-ﬁ o194 s J_

B (8,2)
Since AABC = ACDA D (5,3)

Area parallelogram ABCD=.5+5=1

Therefore we have found the extra unit of areal!
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Let’s explore other cut-up squares that have been changed to rectangles:

3

./

5

13
\
3
5 3
5

2

/

13
3 5 \| 3 5
5 > 2
Area=65
Area=64

13
Area=168
Area=169
3 2 observations:
\I ; * Fibonacci numbers
3‘ 3 z‘ :  area changes by + 1
Area=24

Area=25



This leads to an interesting generalization that

helps us to better understand both this paradox
puzzle and Fibonacci numbers, too.

1 1 2 3 5 8 13 21 34 55 89 144

From the previous slide, we see that :

5x5=3x8+1
8x8=5x13-1

13x13=8x21+1
F’=F ,xF _, +1

The square of any Fibonacci number is one more than or one less
than the product of the two Fibonacci numbers on either side.
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These vnihing aa puzzles so captivated people in the
late 1800’s that they, like Sam Loyd'’s circular puzzles,
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were used in many advertising campaigns.

Thesa pletures are 10 inchor wide and from
We have views taken in your section of the
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Puzzle h
printed with squares.

more certain to be passed about
from hand to hand and talked about.

2tofi feet in Jemgth.

We supply Emures for every parpose. We make np all kinds of
country—views that

apecinl work to order from our own photographs or from photo-
graphe supplied by the customer,

.

For further particalars addross

CONNEAUT, O.

a New Puzzle F-H-HTH T

= T
zzles are always in demand. " |
gets more attention or is| | ] 0 ~

Our “Elusive Square"
as them all guessing. Made of four pieces of cardboard

Arranged in one way, there are sixty-four squares; arranged

another way, there are sixty-five squares. The puzzle—where does the extra square

come from?
inclined as well.

A puzzle that appeals to the children and to the mathematically and scientifically
Your ad printed right on the face of the puzzle.

A sample free to any business concern.

CHARLES SCHINDLER

Manufacturer of Ad Novelties
that appeal to children

Toledo, Ohio
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Randi’s Remarkable Rugs

=y

Mr. Randl, the world
famous magiclan, owns a
rug that Is 13 decimaters by
13 decimeters. He wants to
change it to an 8-by-21 rug
Mr. Randi took the rug to
Omar, a rug dealer.

Randi: Omar, my friend, |
want you to cut this rug into
four pleces, then sew them
together to make an 8-by-
21 rug

Omar: I'm somy, Mr.
Randi. You're a great magi-
dan but your arithmatic is
terrible: 13-by-13 is 169, 8.
by-21is 168, It won't work.

Randi: My dear Omar.
The great Rand! is never
wrong. Kindly cut the rug

| Into four pleces like this

Omar did as he was told.
Then Mr. Randi amanged
the pieces, and Omar
sewed them together to
make an 8-by-21 rug

| Omar: | can't believe itl

The area has shrunk from
169 to 168! What hap.
pened to that missing

A few months later, Mr.
Randl returned with a rug
12 decimeters by 12 deci-
meters,

Randl: Omar, old pal, my
electric heater overtumed
and bumned this beautiful
carpet. By cutting and sew-
ing, it will be easy to get rid
of the hole.

Omar was doubtful, but he
followed Mr. Randi’s
instructions. After the pleces
were sewn together, the rug
was still 12-by-12 but the
hole had vanished!

Omar: Please, Mr. Randi,
how did you do 1t? Where
did that square decimeter

3] come from to fill the hole?



78 rabbits 6 by 13 =77 rabbits and
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Slocum

)

Teachable moment:

The more times you ?
explain a concept,
the better your

Look at the hint again. If | had 12 full glasses
of water, and put a little bit of each one into the
empty 13th glass, at the end of it all, it would
LOOK as if | magically filled 13 glasses with
the water from only 12 full glasses. Of course
| haven't. It's just that the difference is too
small to pick up visually. With the disappearing
pirates, the principle is the same. A little bit
of each of the 12 pirates is all added up to =
make the 13th. Of course the art is carefully
drawn to hide what's going on.

quowe & deck g,

» = prp—

Slocum, 2011

Cover: The Disappearing Bicyclist!

Notice when the arrow on the wheel points to A there
are |13 boys and the first boy on the lower left is almost
completely outside of the wheel. Each subsequent clock-
wise boy has been drawn slightly further toward the
center of the wheel, until the last boy is almost all inside
the wheel/tire. When the wheel section is rotated from
A to B, 12 boys gain some part of their body and are

Y2 larger. So in reality no boy has actually disappeared.



DISAPPEARANCES

| wonder how magicians make their rabbits disappear;
Enchanted words like “hocus pocus” can not interfere
With laws of science and facts of mathematics that are clear.
The prestidigitators, making use of devious schemes,
(although they never tell you how) transport things as in dreams:
At times suspended, banished, null and void-or so it seems.
There must be something secret, yes, a trick that will involve
-when done with sleight of hand- a force that’s able to dissolve.



Don’t Do This At Home!

According to Martin Gardner, in 1968 a man in London was sentenced
to 8 years in jail for doing this with 5 pound notes.




The New Home for Jerry’s Puzzles
The Lilly Rare Book Library at
Indiana University, Bloomington
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February 18, 2011
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Hooper’s Paradox with a Java Applet
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