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Preface

This book, likeAlice's Adventures in Wonderlaadd Through
the Looking-Glassis truly for readers of all ages. By this | do not
mean that all of it is for every age, but for evage, some of it is for
that age. For example, the extremely elementarylpazof Chapter
Four are particularly for the very young reader wias not yet
learned algebra (and, as the Gryphon wisely sa§su ‘don't needs
no algebral!"). At the opposite extreme are the enmzzles of
Chapters Five and Nine; these will intrigue the ext@as much as
the beginner. Chapter Ten has a special and ungsaials.

This year (1982) marks the one-hundred-fiftieth igarsary of
the birth of Lewis Carroll, to whom this book isdileated. | believe
Carroll would have particularly enjoyed the Humptyapter, which
deals with paradoxes (one of Carroll's favoritentes), but in the
inimitable manner of Humpty Dumpty. This chapterswgeat fun
to write (as were all the other chapters!). Indebeé, whole project
of re-creating the spirit of Carroll's writings hlasen a delight from
beginning to end.

My heartfelt thanks go to Greer Fitting, for alletHovely
illustrations; to Maria Guarnaschelli, for her ekeet editorship;
and to Iver Kern, who carefully went through théimnmanuscript
and provided a host of helpful suggestions.

—RAYMOND SMULLYAN

Elka Park, New York
January 1, 1982
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Introduction

Raymond Smullyan is a unique set of personalitiest t
includes a philosopher, logician, mathematician sitian, magi-
cian, humorist, writer, and maker of marvelous pezzBecause he
is a skillful writer and humorist, he enjoys preseg his puzzles in
narrative forms that often parody great works opudar fiction.
And he does this so well that his puzzle books areredibly, a
pleasure to read even if you never try to solvengls puzzle!

Ray's first puzzle book (I call him Ray becauseane old friends)
was titledWhat Is the Name of This Book<ntroduced his knights
(who speak only truth), his knaves (who always,liahd such
characters as Inspector Craig, Bellini and Celldgunt Dracula,
and Lewis Carroll's Alice and the creatures of Wemrand. Of
course readers who actually worked on the puzzfethis book,
whatever its name, found the book doubly rewardimg] at the
end they were given a remarkable bonus—an insigtd Kurt
Godel's famous proof, the greatest of modern madiieal discov-
eries.

Ray's first collection of original chess probletibe Chess Mysteries

of Sherlock Holmessurrounds each problem with a pastiche about

Holmes and Watson. So faithful are these talesiéospirit of the

canon that Sherlockians who never play a game e$sltan enjoy
them for the dialogue alone. A second collectiortloéss problems,
The Chess Mysteries of the Arabian Knigletsibed the problems in
parodies of the tales of Scheherazade.

Viii



Introduction

In the volume you now hold, Alice and her friends back again
for a puzzle romp behind the Looking-Glass thatl valease
Carrollians as much as the first book of chess lgszzleased Baker
Street Irregulars. Ray has done it again. His dtars not only talk
and behave exactly like the originals, but the balslo swarms with
typically Carrollian word play, logic and metalogicoblems, and
dark philosophical paradoxes. In Carroll's nonsewseld there
were two Alices: the imaginary one and his read-Ichild-friend
Alice Liddell. In Ray's nonsense world there arsoaiwo Alices: a
friend of Ray's, and the imaginary Alice of hissfilbook. Carroll
would have loved them both. And he would have beslighted by
Ray's looking-glass package that unwraps itsely ariien you try to
wrap it, and a hundred other whimsies that Carnoijht have
thought of himself if he had been capable of dreagnup
Raymond Smullyan.

As always in Ray's books, curious metaphysical tjpres have a
way of catching you by surprise. For example, whémmpty
Dumpty tells Alice she should think of everythinglice sensibly
declares this to be impossible.

"I never said youcould,” Humpty replies. "I merely said you
should."

"But is it reasonable to say that | should do sdrireg that |
cannot do?"

"That is an interesting problem in Moral Philosophgnswers
Humpty, "but that would take us too far afield."

It would indeed! Ray does not tell you, but Humpigs raised a
famous problem known as Hintikka's paradox, aft@akd Hin-
tikka, a leader of a fashionable new school of §fue worlds"
philosophers. Is it proper to call morally wrongrszihing a person
cannot do? Hintikka has a notorious argument desigo show it
is wrong to try to do something impossible. Thesenow a large
literature on this strange question, which belotoga type of modal
logic called deontic logic. We learned from Carriblat Humpty is
an expert on classical logic and semantics. Noweaen from Ray
that the egg is also an expert on modal logic!

A page or two later, Humpty bewilders Alice with amazing
one-sentence version of another famous paradoxgthes under



ALICE IN PUZZLELAND

such names as the "unexpected examination" andutiexpected
hanging."” (You can read about it in the first cleapdf my book,
The Unexpected Hangingjumpty is not sure whether his elegant
compression of this puzzle is a genuine paradorair and you
won't be either after you understand it. As Hump&claims,
"That's the beautiful part of it!"

In his chapter about the White Knight, Carroll ¢alis: "Of all the
strange things that Alice saw in her journey Thiotige Looking-
Glass, this was the one that she always remembeaosd clearly.
Years afterwards she could bring the whole sceick hgain, as if it
had been only yesterday. . . ."

Ray has not forgotten. "Of all Alice's puzzle-adugas in the
Looking-Glass," he begins Chapter Nine, "the oimes tollow were
those she remembered most vividly. For years adtez, kept telling
her friends these fascinating and unusual puzzlgéss, and you
would swear it is Carroll's own White Knight whoshumbled off
his horse into Ray's pages.

At the close of Carroll's second Alice book, Alimenders if she
has dreamed about the Red King, or if she is ordgra of thing in
the Red King's dream. In his last two chapters, Ragves brilliant
puzzle themes around the act of dreaming. His loaks with the
Red King presenting Alice with a question aboutagins that is so
confusing and so deep that, as Carroll did, Rayehyiseaves it
unanswered.

No one can read this book, or any of Ray's bookishout
becoming more aware of the mystery of being, of dHculty of
distinguishing what is true from what is false,vanat is real from
what is unreal. That's the beautiful part of théind you close this
book knowing that Ray has shown you only a smait péd the
fantastic puzzle tricks he has up his conjuroréegts, that he is
speaking through the Duchess when she says, "Asomdusing
puzzles, these are nothing compared to sormeuld tell you if I
chose!"

—MARTIN GARDNER
Hendersonville, North Carolina
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CHAPTER w 1

Which Alice?

It all started at Alice's birthday party. Not thdid® in
Wonderland, but my friend Alice. How the other Adientered the
story will soon be apparent. Of course Alice's ygen brother,
Tony, was there, as well as her friends Michaédljdn, and several
others.

After many games and magic tricks, the whole conypaanted
to hear some logic puzzles.

"Here's a nice one," | said. "There are two idettevins. One of
them always lies and the other one always tellgriné."

"What are their names?" asked Tony.

"One of them is namedohn" | replied.

"Such a common name!" exclaimed Michael. "It se¢hat just
about every Tom, Dick and Harry is calléahn™

| could not help being somewhat puzzled by thisagm

"What is the name of the other brother?" asked Tony

"l don't remember," | replied.

"Why don't you remember?" asked Michael.

"I have no ideawhy | don't remember," | answered, "and the
name of the other brother doesn't matter."

"Is John the one who lies, or is it his brother8Ked Lillian.

"Good question,” | answered, "but unfortunately or® knows
whether it is John or his brother who lies."

"Then what is the problem?" asked Alice.

"The problem is this: Suppose you meet the twoHmest and you
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wish to find out which one is John. You may askyomhe question
to one of them, and the question must be answelablesor no.

Furthermore, the question may not exceed three svoYdhat
would you ask?"

"Three words!" cried Michael in astonishment.

"Yes, three words," | replied. "Actually,” | contird, "this makes
the problem easier; there are not that many threehguestions!”

"l have it!" said one of Alice's friends. "Ask owoéthem, 'Are you
John?™

"That won't work," said Michael. "Suppose he ansngrs. What
would that prove? Nothing at all; he might be lyiogtelling the
truth.”

"l have it!" said another. "Ask one of them, 'Isterawet?""

The group thought about this for a moment.

"That won't work," said Alice. "If he answers ygou'll know that
he tells the truth, and if he answers no, you'lbkrthat he is the
one who lies, but you still won't know whether at e is John."

"Exactly! | replied.

"But you'll know whether or not he lies," said Tony

"True," | replied, "but that's not the problem. Tpmblem is not
to find the liar, but to find out which one is John

"I have an idea!" said another. "How about asking tjuestion
‘Do you lie?™

"That's a useless question!" said Lillian. "You shlioknow in
advance that the answer you will get will be no—amliess of
whether you addressed the liar or the truth-téller.

"Why is that?" asked another.

"Because," replied Lillian, "a truth-teller wouldewer lie and
claim to be a liar, and a liar would never truthfiddmit he is a liar.
So in either case you will get no for an answer.”

"Very good," | said.

"Then what question will work?" asked Tony.

"Ah, that's the puzzle you are to solve!"

Well, the group bandied the problem about for aleshand
finally came up with a three-word question whichedavork. Can
you find such a question? (The solution is givertha back of the
book.)



Which Alice?

After they solved the problem, Alice asked, "Suppttst instead
of trying to find out which one is John, you wantedfind out
whether John is the liar or the one who tells théht Could this be
done with only one question?"

"Oh, certainly!" | replied.

"But not with a three-word question," suggestedylon

| thought about this for a moment.

"As a matter of fact theris a three-word question that will do
this," I finally responded.

Can the reader find a three-word question thatdetermine not
which one is John, but whether John lies?

After the refreshments were served, the companyvalited
some more logic puzzles.
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"In one of your books," said Alice, "you had somepes about
Alice in the Looking-Glass. Can you tell us somere®

"l wrote aboutyouin the Looking-Glass?" | asked.

"No, notme!" said Alice excitedly. "The other Alice!"

"Which Alice was that?" | asked.

"The one in the Looking-Glass!"

"Oh, in other words your reflection!"

"No, no, no!" shouted Alice. "Nahy reflection. It had nothing at
all to do withme.It was the Alice of Lewis Carroll's story!"

"Oh!" | answered innocently.

"Well, will you tell us some more of those stories?

| thought for a moment. "How about some storiesualddice in
Wonderland?" | asked.

"l was neverin Wonderland," Alice replied.

"No! No! No!" | shouted excitedly. "I didn't meajou—I meant
the other Alice!”

"Which Alice?" asked Alice.

"Why, the one in the story!" | answered, still ebeci. (At this
point all the company laughed with delight that o&lihad just
succeeded in playing the same trick on me thatd played on
her!)

"I was only kidding," said Alice, laughing, "jusiké you were.
Anyway, I'd love to hear some of your stories abdlice in
Wonderland."

This got us started.



CHAPTER 2

Who Stole the Tarts?

The Queen of Hearts, she made some tarts
All on a summer's day; The Knave
of Hearts, he stole the tarts
And took them quite away!
OLD NURSERY RHYME

]

THE FIRST TALE"How about making us some nice tarts?" the

King of Hearts asked the Queen of Hearts one cominser day.

"What's the sense of making tarts without jam?dshe Queen
furiously. "The jam is the best part!"

"Then use jam," said the King.

"l can't!" shouted the Queen. "My jam has beenestt|

"Really!" said the King. "This is quite serious! Witole it?"

"How do you expecteto know who stole it? If | knew, | would
have had it back long ago and the miscreant's hette bargain!"

Well, the King had his soldiers scout around fa thissing jam,
and it was found in the house of the March Hare, Ntad Hatter,
and the Dormouse. All three were promptly arrested tried.

"Now, now!" exclaimed the King at the trial. "I wato get to the
bottom of this! | don't like people coming into nkjtchen and
stealing my jam!"

"Why not?" asked one of the guinea pigs.

"Suppress that guinea pig!" shouted the Queen.dtieea pig
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was promptly suppressed. (Those who have Adae's Adventures
in Wonderlandwill recall the meaning of the worduppress:The
officers of the court put the guinea pig into aw@sbag, which tied
up at the mouth with strings, and sat upon it.)

"Now then," said the King, after the commotion appressing
the guinea pig had died down, "l want to get tolth#om of this!"

"You've already said that,” remarked a second gquipig. (This
guinea pig was also promptly suppressed.)

"Did you by any chance steal the jam?" the King asked thetMa
Hare.

"l never stole the jam!" pleaded the March Haret t(As point all
the remaining guinea pigs cheered, and were alinptly sup-
pressed.)

"What aboutyou?" the King roared to the Hatter, who was
trembling like a leaf. "Are you by any chance thpcit?"

The Hatter was unable to utter a word; he just dttloere
gasping and sipping his tea.

"If he has nothing to say, that only proves hisliguisaid the
Queen, "so off with his head immediately!"

"No, no!" pleaded the Hatter. "One of us stole byt it
wasn't me!"

"Make a note of that!" said the King to the jurythis evidence
might turn out to be quite important!”

"And what aboutyou?" continued the King to the Dormouse.
"What do you have to say about all this? Did therdhiaHare and
the Hatter both tell the truth?"

"At least one of them did," replied the Dormouséowthen fell
asleep for the rest of the trial.

As subsequent investigation revealed, the Marchetdard the
Dormouse were not both speaking the truth. Whoestioé jam?
(Solution on page 140.)

2

THE SECOND TALE"Now we have the jam back," said t
King, "so you can make us some tarts."
"How can | make tarts without flour?" asked the €ue
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"You mean the flour was stolen?" cried the King.

"Yes!" said the Queen. "Find the miscreant, ancethls head
off!"

"Now, now," said the King, "let's not be hasty!"

Still, the flour had to be found. Sure enough, &swound in the
home of the March Hare, the Mad Hatter, and theniburse, so
these three were promptly arrested and tried.

At the trial, the March Hare claimed that the Hagtole it. The
Hatter and the Dormouse also made statements, dsusdme
reason the statements were not recorded, so | taelhgou what
they were. Anyhow, as it turned out, only one o¢ tihree had
stolen the flour, and he was the only one of tlreghwho told the
truth.

Who stole the flour?

w3

THE THIRD TALE "Well, here is your flour,"” said the King
happily, "so now you can make the tarts.”
"Make tarts without pepper?" asked the Queen.
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"Pepper!" said the King incredulously. "You meanuyase
pepper in your tarts?"

"Not much," replied the Queen.

"And | suppose it was stolen!"

"Of course!" said the Queen. "Find the pepper, ahen you
have found out who stole it, then off with his—"

"Now, now!" said the King.

Well, the pepper had to be found, of course. Nosvyau all
know, people who steal pepper never tell the truth.

"What!" said Alice (not the Alice in Wonderland, thilne Alice of
this party). "I never heard that before!"

"You haven't?" | said in mock surprise.

"Of course not! What's more, | don't believe anypaise has
either! Have any of you heard that before?"

The children all shook their heads negatively.

"Well," | said, "for purposes of this story, ledssume that people
who steal pepper never tell the truth.”

"All right," said Alice, a bit hesitantly.

So, to continue the story, the most obvious suspexs the
Duchess's cook. At the trial she made but one rstaté "I know
who stole the pepper!"”

Assuming that people who steal pepper always sghe cook
guilty or innocent?

w4

SO, WHO STOLE THE PEPPERWell, the King's next suspects
were the March Hare, the Mad Hatter, and the Doiseo%oldiers
were sent to their house, but no pepper was fo8titl. they might
be hiding it somewhere, so they were arrested oergé principles.

At the trial the March Hare claimed that the Haters innocent
and the Hatter claimed that the Dormouse was inmoc&he
Dormouse mumbled some statement in his sleep, tbutas not
recorded.

As it turned out, no innocent one made a falseestaht and (we
recall) people who steal pepper never make truterstants. Also,
the pepper was stolen by only one creature. Whicany of the
three, is guilty?

10



Who Stole the Tarts?

wh

THEN WHO DID STEAL THE PEPPER "My, my, this is really a
difficult case!" said the King.

The next suspects, curiously enough, were the Gnypthe
Mock Turtle, and the Lobster. At the trial, the @hpn said that
the Mock Turtle was innocent and the Mock Turtle ghat the
Lobster was guilty.

Again, no innocent one lied and no guilty one tibie truth.

Who stole the pepper?

A METAPUzZLE Alice (my friend) interrupted my story at
this point and said:
"You know, Raymond, your choice of characters fog tast
puzzle was not wholly satisfactory."

| thought for a few moments, and suddenly realindtht a
remarkably clever girl Alice is!

Those of you who have readice in Wonderland;an you see why?
w7

THE FOURTH TALE "That certainly cost me a lot of work
finding the pepper," said the King angrily, "anddubt that the

11
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tarts will be all that much the better for it! Pegpindeed!"
continued the King. "Why don't you use blotting pavhile you're
at it?" he added sarcastically.

"l do," replied the Queen, "but not much."

"Very funny!" said the King. "Anyway, now you hawour
pepper back, so will yopleasemake me the tarts?"

"Without sugar?" said the Queen.

"What's the matter, isn't the jam sweet enoughRécdshe King
impatiently.

"I need sugar for the dough, and my sugar has bedan!"

"Oh, not again!" said the King wearily. "These sawiill never get
made!"

Well, recovering the sugar turned out to be a nethy simple
affair. The sugar was found in the house of theH®ss, and as
events proved, it was stolen by either the Duclveghe Cook, but
not both. They made the following statements attitad:

DUCHESS The cook did not steal the sugar.

cook: The Duchess stole the sugar.

The one who stole the sugar was lying. (It is neeg whether
the other one lied or told the truth.)

Which one stole the sugar? Also, was the otherlying or telling
the truth?

w8

THE FIFTH TALE "Well," said the King, "here is your sugar,
so you can make me the tarts.”

"Without salt?" asked the Queen.

So! The salt had also been stolen! Well, this tihveas found that
the culprit was either the Caterpillar, Bill thezhaird, or the
Cheshire Cat. (One of them had come into the kitcdred eaten up
all the salt; the container wasn't missing.) Thee¢hwere tried and
made the following statements in court:

CATERPILLAR: Bill the Lizard ate the salt.
BILL THE LIZARD: That is true!CHESHIRE
CAT: | never ate the salt!

12
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As it happened, at least one of them lied andeat lene told the
truth.
Who stole the salt?

w9

THE SIXTH TALE "Here is some more salt, so now you can

make the tarts," said the King.

"Can't," said the Queen. "Somebody stole my bagang"

"Baking pan!" shouted the King. "Well, of course'lin@ave to get
thatback!"

This time the search was narrowed down to the Fagtman,
the Fish-Footman, and the Knave of HeartseyTimade the
following statements at the trial:

"

—

13
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FROG-FOOTMAN: It was stolen by the Fish-Footman.
FISH-FOOTMAN: Your Majesty | never stole itkNAVE
OF HEARTS | stole it!

"A fine helpyouare!” shouted the King to the Knave. "You
usually lie through your teeth!"

Well, as it happened, at most one of them lied.

Who stole the baking pan?

w10

THE SEVENTH TALE"Here is the baking pan," said the King,

"so now you can make me the tarts."

"Without a recipe?" inquired the Queen.

"Use your usual recipe,” cried the King impatientliast time
your tarts were delicious!"

"Can't," said the Queen. "The recipe is in my canky and the
cookbook has just been stolen!"”

Well, the most likely suspect was the Duchess'skCaad the

14
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cookbook was indeed found in the Duchess's kitcfidre only
possible suspects were the Cook, the Duchesshar@heshire Cat.

"The Cheshire Cat stole it!" said the Duchess attttal.

"Oh, yes, | stole it!" said the Cheshire Cat witgran.

"l didn't steal it!" said the Cook.

As it turned out, the thief had lied and at leas¢ @f the others
had told the truth.

Who stole the cookbook?

w1

THE SEVENTH TALE (CONTINUED) Shortly after the cook-
book was returned to the Queen, it was stolen angsetime—again
by either the Duchess, the Cook, or the Cheshite Ca

At the trial they made exactly the same statemastat the last
trial. Only this time, the thief lied and the othtero either both lied
or both told the truth.

Who stole the cookbook this time?

w2

THE EIGHTH TALE "Well, here is your cookbook back again,”
said the King, "so you now have the recipe. So nrakehe tarts!"

"Without milk, butter, or eggs?"

"Oh, me!" cried the King. "This is too much!"

"And this time lIknowit was the March Hare, the Mad Hatter, and
the Dormouse," shouted the Queen, stamping herifieege. "I
actuallysawthem sneaking out of the window when | came in® th
kitchen. Each was carrying something, but | coultell who was
carrying what."

"We'll soon settlghat!" roared the King.

Well, the ingredients were all found at the hou$¢he March
Hare, Mad Hatter, and Dormouse. The three were taied made
the following statements at the trial:

MARCH HARE: The Hatter stole the butter.
HATTER: The Dormouse stole the eggs.
DORMOUSE | stole the milk.

15



As it happens,the one who stole the butter toldrith and the one
who stole the eggs lied.Who stole what?

w3

THE FINAL TALE "Well, here is your butter, eggs, and milk all
back," said the King, "and | see you have your jloyr, sugar,
salt, baking pan, and cookbook—even your peppemw Mou can
surelymake me the tarts!"

Well, the Queen made a marvelous batch of tarthe%E are
even better than last time," said the Queen toetfer8'm sure the
King will be delighted!"

The Queen went up to the Royal Chamber to annotmc¢be
King that the tarts were ready. Arm in arm they welown
together to the kitchen, but when they got theheytfound the
table empty—the whole platter of tarts was cleangjo

"Now this has gone too far!" cried the King, palimgth rage.
"Who sneaks into my house like this? I've half axdnto really
execute the culprit!"

Well, needless to say, the culprit did not real®t gxecuted, but
he was caught, and the tarts were fully recovefdtht ends my
story.

"What do you mearnthat ends your story?asked (the real) Alice
excitedly. "You haven't told us who stole the tamsr whether
there was a trial, and if there was, what happeadtie trial—you
haven't told usanything!"

"Well, there was a trial,” | added, "but it was ery complicated
one, and for you to figure out who was guilty imlwed$ solving a
complicated logic puzzle, so | think I'll wait aWfeyears until you're
all grown up, and then I'll tell you what happenred.

"No, we want to know what happened!" said Tony.

"Il let you know what happened,” | replied, "but a few more
years when you're all grown up."”

"No, no, we want to knowmow!" they all shouted.

16
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"All right," | replied, "but you won't blame me ifgive you avery
complicated logic puzzle?"

"We won't blame you—really we won't. Only stop kiegpus in
suspense—tell us what happened!"

So | continued—

Well, as | said, the trial was quite a complicatete. The first
suspect was the Knave of Hearts, but circumstaetiaence was
brought forth which established beyond any reaskendbubt that
the Knave of Hearts couldn't have stolen the tdi® next suspect
was the Dormouse. However, several reliable wigmssstified that
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the Dormouse was fast asleep at the time of thbamh hence it
couldn't have been the Dormouse. At this pointttied came to a
dead standstill.

Suddenly the door of the courtroom burst open, dredWhite
Rabbit proudly entered, bearing the tray of taBshind him came
the soldiers, dragging in the Gryphon and the Madcktle in
chains.

"The tarts were found on the beach," explainedwtiiite Rabbit.
"The Gryphon and the Mock Turtle were just aboutetd them
when the soldiers happened to come by and put themastody."

"That proves their guilt without any question ofudh,” shouted
the Queen, "so off with their heads immediately!"

"Now, now," said the King, "we must give them ar firial, you
know!"

Well, events happened which proved that the Grypawod the
Mock Turtle were nobothguilty—the questions that remained were
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whether either one was guilty, and if so which obe;whether
someone else was guilty: Was it a mere coincidehaethe tarts
were found by the Gryphon and the Mock Turtle? Heidence
was soon produced that conclusively proved thahegitthe
Gryphon or the Mock Turtle was guilty (but not bptbut the court
could see no way to decide which one it was. ltres that no
further progress could be made, but quite suddenihole medley
of witnesses came up, making various statements.

"The Gryphon never stole the tarts," said the Dgshe

"But he has stolen other things in the past,” shedCook.

"The Mock Turtle has stolen things in the past,idsthe
Cheshire Cat.

"The Cheshire Cat has stolen things in the pastjd ghe
Caterpillar.

"The Cook and the Cheshire Cat are both right,d e March
Hare.

"The Cook and the Caterpillar are both right," s#ie Dor-
mouse.

"Either the Cheshire Cat or the Caterpillar is tigland maybe
both," said the Hatter.

"Either the March Hare or the Dormouse is right—andybe
both," said Bill the Lizard.

"The Cook and the Hatter are both right," said Kreve of
Hearts.

"Bill the Lizard is right and the Knave of Heartswrong," said
the White Rabbit.

There was a dead silence.

"All this proves nothing!" roared the King. "Jusbkds, words,
words—all useless words!"

"Not so useless, your Majesty," said Alice, risingm the jury. "It
so happens that the White Rabbit and the Duchesge simtements
which are either both true or both false."

All eyes turned eagerly to Alice. Now, everyone Wwnthat Alice
makes only true statements, and subsequent inaéistigshowed

that this statement was no exception. Moreovers gtatement
solved the entire mystery.

Who stole the tarts?
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CHAPTER ¥ 3

Who Is Mad?

"In thatdirection," the Cat said, waving its right paw rdutilives a
Hatter: and irthatdirection," waving the other paw, "lives a March
Hare. Visit either you like: they're both mad." "Bludon't want to
go among mad people," Alice remarked. "Oh, youtdaelp that,"
said the Cat: "we're all mad here."

Alice's Adventures in Wonderland,
CHAPTER 38X

Shortly after the trial, Alice met the Duchess, dahdy had
the following remarkable conversation.

"The Cheshire Cat says that everyone here is nsaij"Alice. "Is
that really true?"

"Of course not,"” replied the Duchess. "If that weeally true,
then the Cat would also be mad, hence you couldetpton what it
said."

This sounded perfectly logical to Alice.

"But I'll tell you a great secret, my dear,"” contia the Duchess.
"Half the creatures around here are mad—totally mad!"

"That doesn't surprise me," said Alice, "'many hagemedjuite
mad to me!"

"When | saidtotally mad," continued the Duchess, quite ignoring
Alice's remark, "I meant exactly what | said: Thaye completely
deluded! All their beliefs are wrong—not just somumyt all.
Everything true they believe to be false and eveng false they
believe to be true.”
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Alice thought awnhile about this very queer stataffdirs. "Does a
mad person or creature believe that two plus twakgfive?" asked
Alice.

"Why, of course, child! Since two plus two doesgual five, then
a mad person naturally believes that it does."

"And does a mad person also believe that two pls équals
Six?"

"Of course,” replied the Duchess, "since it doggh&n the mad
one believes it does."

"But it can't both equal fivandsix!" exclaimed Alice.

"Of course not," agreed the Duche$gmu know that and know
that, but a mad person doesn't. And the moral af is—"

"What about the sane people around here?" inteedipdice
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(who had heard quite enough morals for the daypuss most of
their beliefs are right but some of them are wrdng?

"Oh, no, no!" said the Duchess most emphaticallihdt may be
true whereyoucome from, but around here the sane people are one
hundred percent accurate in their beliefs! Evemyghtrue they
know to be true and everything false they knoweddise."

Alice thought this over. "Which ones around here aane and
which ones are mad?" asked Alice. "I would very imlike to know
this."

wld

THE CATERPILLAR AND THE LIZARD "Well," replied the
Duchess, "take, for example, the Caterpillar anidl tBie Lizard.
The Caterpillar believes that both of them are rhad.

"Which of them is really mad?" asked Alice.

"l shouldn't have to tell yothat" replied the Duchess. "I have
given you enough information for you to deduce éamswer."

What is the solution? Is the Caterpillar mad oresadnd what
about the Lizard?
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wlb

THE COOK AND THE CAT "Then there's my cook and the
Cheshire Cat," continued the Duchess. "The Coolebes$ that at
least one of the two is mad."”

What can you deduce about the Cook and the Cat?

w16

THE FISHFOOTMAN AND THE FROGFOOTMAN “That was
very interesting,” said Alice. "The two cases anédedifferent.”

"Of course they are, my dear! And the moral of tisatto be or
not to be is not the same as todre not to be.”

Alice tried to figure out just what the Duchess madant, when
the Duchess interrupted her thoughts.

"Then there are my two footmen, the Fish-Footmad &me
Frog-Footman. You've met them?"

"Oh, yes, indeed!" said Alice, remembering thediast unspeak-
able rudeness.

"Well, the Fish-Footman believes that he and thegHrootman
are alike—in other words that they are either bsaine or both
mad. And now, my dear, it is up y@u to tell me which ones are
mad."

Alice did not quite see why it should be uphier. Still, the puzzle
interested her, so she worked on it quite a while.

"I'm afraid | can't solve it," said Alice, "I knowhat one of the
footmen is, but | cannot figure out the other.”

"Why, you havesolved it, you dear thing!" said the Duchess, gjvin
Alice a hug. "The other footmaran'tbe figured out from what | have
told you. In fact, eveh don't know what the other one is."”

Which footman do you know to be sane or mad, andtwhhe?

w7

THE KING AND QUEEN OF DIAMONDS"Then there's the King
and Queen of Diamonds," began the Duchess.
"The King and Queen of Diamonds?" said Alice. "hddelieve
I've met them—in fact | did not know they were amdihere."
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"All the cards are around here," said the Duch&&ayway, |
heard a rumor that the Queen of Diamonds was maueMer, |
was not sure whether the person who told me thsmad or sane,
so | decided to find out for myself.

"Well, one day | met the King of Diamonds withous IQueen. |
knew him to be absolutely honest, though of dodlgénity, hence
whatever he would say he would at Ielaslieveto be true.

"Is your poor dear wife really mad?' | asked sythp#cally.”

""She believes she is,' replied the King."

What can be deduced about the King and Queen ohbnas?

w4

WHAT ABOUT THESE THRER? "l've always wondered about
the March Hare, the Hatter, and the Dormouse," #dice. "The
Hatter iscalled the Mad Hatter, but is he really mad? And what
about the March Hare and the Dormouse?"
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"Well," replied the Duchess, "the Hatter once espeg the belief
that the March Hare does not believe that all thoé¢hem are
sane. Also, the Dormouse believes that the Marate Hasane."”

What can you deduce about these three?

w10

AND THESE THRER "Then there's the Gryphon, the Mock
Turtle, and the Lobster,” the Duchess began.

"I didn't know there was a real lobster around hereplied
Alice. "l only know him in a poem."

"Oh, yes, theras a real lobster, and he is as big as the Mock
Turtle,” replied the Duchess. "Anyway, the Lobspece expressed
the belief that the Gryphon believes that exactig of the three is
sane. The Mock Turtle believes that the Gryphosaise."

What can you deduce about these three?

i 20)

AND NOW, WHAT ABOUT THESE TWC? "You know," said
Alice in averylow voice, looking around to see that the Queen of
Hearts was not within hearing distance, "I am paitrly inter-
ested in knowing about the King and Queen of Heahbkat are
they?"

"Ah," said the Duchess, "this is an interestinggtiodeed! The
Queen believes that the King believes that the Qurstieves that
the King believes that the Queen is mad."

"Now that's too much!" cried Alice. "I thinkKll go mad if I try to
puzzle that one out!"

"Very well," said the Duchess good-naturedly, 4dty an easier
one first. For example, take the King and QueeBSpmddes."

There was a long pause.

"What about the King and Queen of Spades?" askaxt Al

"Well, the Queen believes that the King believest $he is mad.
What can you tell me about the King and Queen afdgs?"
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THE KING AND QUEEN OF CLUBS"You got that one pretty
easily," said the Duchess. "Now, what would you gdytold you
that the King of Clubs believes that the Queen lob€ believes that
the King of Clubs believes that the Queen of Clishwad?"

w22

AND NOW, WHAT ABOUT THE QUEEN OF HEART® Alice
thought this last puzzle over and said, "If you halll me that
(which of course you didn't) then I'm afraid | wduhave had to
conclude that you must be mad!"

"And quite right you would be!" cried the DuchesBut of
course | would never tell you any such impossihiagd!

"And now," continued the Duchess, "you should bke &b solve
the puzzle about the King and Queen of Hearts. Reloee what |
told you: The Queen believes that the King beliethed the Queen
believes that the King believes that she is maa qhestion is, Is
the Queen of Hearts mad or sane?"
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w23

THE DODO, THE LORY, AND THE EAGLET "Then there's the
Dodo, the Lory, and the Eaglet,” said the Duché&3tie Dodo
believes that the Lory believes that the Eaglemed. The Lory
believes that the Dodo is mad, and the Eaglet \adi¢hat the Dodo
is sane.

"Can you puzzle that out?" asked the Duchess.

w24

THE KNAVE OF HEARTS Alice solved this last puzzle.
"l think 1 know why half the people around here are mad," said
Alice.
"Why?" asked the Duchess.
"l think they went mad trying to work out puzzlegd these.
They're dreadfully confusing!"
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"As to confusingpuzzles,” replied the Duchess, "these are nothing
compared to somedouldtell you if | chose!"

"Oh, you needn't choose!" said Alice as politelyshe could.

"For example, there's the Knave of Hearts," thel2ss went on,
"he keeps company with the Spade-Gardeners, One, Three,
Four, Five, Six, and Seven. | believe you've meto]T\Wwive, and
Seven?"

"Oh, yes," remembered Alice, "they were having rili&e time
trying to paint the white roses red, because thay hy mistake
planted a white rose tree in the garden insteaa refd rose tree as
the Queen had ordered.”

"Well," said the Duchess, "Three believes that @nenad. Four
believes that Three and Two are not both mad. béleves that One
and Four are either both mad or both sane. Siewes that One and
Two are both sane. Seven believes that Five is msdbr the Knave
of Hearts, he believes that Six and Seven are otbt ftnad.

"And now," continued the Duchess, "would you cardigure out
whether the Knave is mad or sane, or would you eref more
confusing puzzle?"

"Oh, no," replied poor Alice, "this one eulite confusing enough,
thank you!"

Is the Knave of Hearts mad or sane?

w25

THE GRYPHONS EVALUATION "You know," said the Duchess,
chuckling, "it's a funny thing—really a funny thitig

"What is?" asked Alice.

"Why, the Cook—she thinks thham mad. Isn't that a scream?”

Alice did not see why this was so funny.

"Anyway, my dear,"” continued the Duchess, "I musivrbe off to
the croquet game. It was delightful talking to yemgain."

After the Duchess left, Alice stood quite a whitethought. She
was thinking so deeply that she did not even natiheeGryphon,
who had just come by.

"What you puzzling so hard?" asked the Gryphon.
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Alice then told the Gryphon her entire conversatigith the
Duchess.

"It's all her fancy, it is,” said the Gryphon, chkling. "You can't
believeher story, you can't.”

"Why not?" asked Alice.

"Because it don't hang together, nohow—it just domake no
sense! It's just her fancy, | tells you!"

Alice thought this over. "Is it possible the Duchkesas lying?"
asked Alice.

"No, she wasn't lying," he replied, "she just fatcithe whole
story—she fancies lots of things!"

The Gryphon then explained to Alice why the Duclsestory as
a whole is impossible, and he was right! If youiegwall the things
the Duchess said, you will see that it is not cstesit (assuming the
Duchess was not deliberately lying).

How does one prove this?
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CHAPTER 4:

The Gryphon and
the Mock Turtle

A. The Gryphon Explains His Method

"So you sees | was right," said the Gryphon, "itsvjast her
fancy, that's all!

"They fancies lots of things around here,” contiduthe
Gryphon. "For example, at the trial they fanciestdle them tarts,
but | never stole no tarts, they only fancied I!tlid

"l don't understand,” said Alice. "You were foundilty, and the
King sentenced you. How is it you're not in prisbn?

"They don't put no peoples in prison around hesgid the
Gryphon, chuckling, "they only fancies they does!"

Alice puzzled a bit over this queer state of afair

"Anyway," continued the Gryphon, "those was nicezles you
solved at them there trials! Now, do you know wkiad of puzzles
| takes a fancy to?"

"No," said Alice, "what kind do you like?"

"Why, the puzzlingind!" he answered.

"Well, of course!" said Alice. "Aren't puzzles udlyguzzling?"

"Of course not!" The Gryphon laughed. "Peoples ofalycies
they is!"

"Well, then," asked Alice, "what woulgbucall a puzzling puzzle?"

"Why, the kind peoplefights over," replied the Gryphon. "When
peoples fights, then the fun really begins!”

"Why would people fight over a puzzle?" asked Alice
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"Oh, they does, you know! Some believes one way sorde
believes another. They're usually both wrong, drat's the funny
part of it!

"Take here the puzzle about George and the monkeu—y
heard it?"

"I don't believe | have," replied Alice.

"Well, there was this here monkey standing on adhamgan. A
little boy, George, wanted to tease the monkey, smdhe walked
around the organ. But as he walked around, the mprikept
turning and faced George the whole time. After @eowalked
completely around the organ, had he walked arobrdrionkey or
not?"

Alice thought about this for quite a while.
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"I'm really not quite sure,” she replied. "Did hedidn't he?"

"I'd says he didn't,” replied the Gryphon, "onlyhets say
different, they does!"

"Just what is their argument?" asked Alice.

"They says that because George walked completaynar the
organ, and the monkey was on top of the organ thelevtime,
then George's path completely encircled the monklegrefore
George must have walked around him. But | sayekfit—I says
if George had walked around the monkey, he woukkhseen the
monkey's back. Did he see the monkey's back? Nardfore
George couldn't have walked around him nohow!"

"That's very interesting!" said Alice. "In a waycan see both
points of view, and I'm not sure which one | findma convincing."

"Well, here's another," said the Gryphon.

"There was this here American dealer who sold gsathets. A
customer bought a used gadget from him for tenadallSoon after
he bought it, the customer decided he didn't likesdo he sold it
back to the dealer for eight dollars. Then comem@lanother
customer and buys it from the dealer for nine dsllddow much
profit did the dealer make?"

Alice thought about this for a while.

"Now, | gets three different answers from thredatdnt types of
peoples,” said the Gryphon, chuckling. "The fingid tells me that
the dealer made two dollars from the first custgrbecause he sold
it to him for ten dollars and bought it back foglkt dollars. But
then having bought it back for eight dollars andihg sold it to the
second one for nine dollars, he makes another rd@la altogether
he makes three dollars on the deal.

"The second type tells me that to begin with, thdggt is worth
ten dollars. Then, like the first type, he says dealer makes two
dollars off the first customer. But he then sellem-dollar article to
the second customer for only nine dollars, so kedmne of the two
dollars he had gained. So his net gain is one dolla

"Then there's the third type, who, like the otheo ttells me that
the dealer made two dollars from the first custanBart when he
sells the gadget to the second one for nine dollaeshas merely
exchanged it for the nine dollars it is worth, sak®as neither profit
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nor loss with the second customer. So his profihams at two
dollars.

"So," said the Gryphon, laughing, "one tells merhade three
dollars, one that he made two, and one that he noagedollar.
Don't you think that's funny?"

"Which of them is correct?" asked Alice.

"Why, they ain't none of 'em correct!" replied tkyphon.
"They only thinks they is, you know."

"Then what isyour solution?" asked Alice.

"The right one, child, the right one!" replied the Gryphon.
"There ain't but only one right way of looking &t and it's this:
You can't tell the profit nohow unless you know whiae dealer
paid for the gadget in the first place!"

"Will you please explain that?" asked Alice.

"Look," he said, "just what do we mean by profit2Nywhen
someone buys and sells something, the profit is difierence
between the amount he got for the article and theuat he paid
for it. So, if I was to sell you something for nidellars for which |
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paid seven dollars, | would make a profit of twaldcs. Could
anything be clearer than that?"

"No," replied Alice, "that seems correct to me."

"Seemschild? Nay, it is!" replied the Gryphon. "So thiere
dealer took in eleven dollars—he first took in témen gave out
eight, leaving two, then took in another nine, lsattmakes eleven.
Therefore the dealer would have done the same nvaseyif
instead of these three deals, he had had only estercer and sold
the gadget outright for eleven dollars. Right?"

"Yes," replied Alice, "l see that."

"Then obviously the dealer's profit was eleven @@l minus
whatever the dealer paid for the gadget. Couldrdangtbe clearer
than that?"

"No," said Alice, "l agree with you completely."*

The Gryphon certainly seems to know his arithmetimught
Alice, and his thinking is remarkably logical. Ihly his English
weren't so atrocious!

"What you thinking?" asked the Gryphon.

Alice was a little startled by this interruption loér thoughts.

"l was thinking," replied Alice, as politely as sheuld, "that you
are very good at arithmetic.”

"I know | is!" said the Gryphon. "Here—let me tryoy on
another. You know the puzzle about the raspbemtg?a

"You mean the stolen tarts?" asked Alice.

"Oh, no, notthose!"quickly replied the Gryphon, who was not at
all eager to speak abouhat subject! "I meantdifferent tarts
altogether!"

"Then | don't think | know it," replied Alice.

"Well, you see," the March Hare and the Hatter weaeing this
here tea party—"

"What about the Dormouse?" Alice inquired.

"The Dormouse was fast asleep the whole time, stoné figure
in this puzzle. Anyway, the two were having rasppdarts with
their tea. Now, the Hatter had three times as m@nts as the
March Hare, and the March Hare didn't like this."

*This puzzle is a variant of a famous old puzzlehef American Sam Lloyd.
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"l don't blame him!" remarked Alice.

"Anyway, the Hatter begrudgingly gave one of higdao the
March Hare. 'That's not enough!" cried the MarctreHangrily.
'You still have twice as many as | do!" Now, thelgem is, How
many more tarts must the Hatter give the March Hsaré¢hat they
each have the same amount?"

"How many tarts were there altogether?" asked Alice

"I'm not telling you that!" cried the Gryphon. "Thaould make
it way too easy!"

Alice thought it strange that the puzzle could bb/ed without
knowing how many tarts there were, but she detezthio try. She
thought for a while, and then shook her head.

"I'm afraid | can't do this one. I'm sure if mytsiswere here she
could—she's older than I, you know, and she has&zhalgebra.
I'm sure with algebra this could be done."

"You don't needs no algebra!" The Gryphon laugh#tss only
your fancy you does!"

"Well, the only way | can think of doing it is byidl and error—
trying until | finally guess the right number ofrta."

"You don't needs no guessing!" said the Gryphonou™on't
needs no guessing and you don't needs no algebremeNow, |
know that in the schools they teaches you to de sort of thing
with algebra, but | haven't been much to no schaad figured out
my own method—and it's every bit as good as thioeg earn you!"

"Really?" said Alice. "I'd beveryinterested in seeing your method.
What is it?"

"Well," said the Gryphon, "your first question wéee right one:
How many tarts were there altogether?"

"l can see now," replied Alice, "that if | knetwat, the rest would
be easy.”

"Right,” said the Gryphon. "Now, to figure out hanany tarts
there must be, here's how | sees it: To begin witk, Hatter had
three times as many as the March Hare, which m#aatshe had
three parts of the tarts to the March Hare's one—pm other
words he had three out of four parts, so he stastedwith three-
guarters of the tarts.”

"That's right,” said Alice, "he had three-quartensl the March
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Hare had one-quarter, and since three-quarterkrée ttimes as
much as one-quarter, the Hatter did indeed haveethimes as
much as the March Hare to start with."

"Good," said the Gryphon. "Now then, after he gédve March
Hare one tart, he had twice as many tarts as threlvidare. What
fraction of all the tarts did he then have?"

"Let's see," said Alice. "Reasoning the same wayh&d two parts
to the March Hare's one part—in other words, he twadtarts to
every one of the March Hare's, or, out of everyethtarts, the
Hatter had two and the March Hare had one. Thisnsi¢dat the
Hatter had two-thirds of the tarts and the MarchrdHhad one-
third."

"Quite right,"” said the Gryphon.

"Well, where do we go from there?" asked Alice.

"Ah," said the Gryphon, "the whole point is that diing the
March Hare just one tart, the Hatter reduced hayestirom three-
quarters to two-thirds. Now, how much reductiorthat? In other
words, what fraction of the tarts when taken awegnt three-
guarters leaves two-thirds?"

"I'm not sure | understand you," replied Alice.

"What I'm really asking is how much is three-questminus two-
thirds? That's the amount needed to take away froee-quarters
to get two-thirds!"

"Oh, | understand!" said Alice. "Let's see now,edHguarters
minus two-thirds? | think we better first reduceeexthing to
twelfths."

"You sure better!" replied the Gryphon.

"Well, three-quarters is nine-twelfths, and twortlsi is eight-
twelfths, so the difference is one-twelfth."

"Right," said the Gryphon. "And now can you sollie puzzle?"

"l still don't see how!" replied Alice.

"Then you've missed the whole point!" replied they@on.
"The point is that by giving the March Hare ond tae gave him
one-twelfth of the total number of tarts. So one ta one-twelfth
the number of tarts. Therefore—"

"Therefore there were twelve tarts!" interruptedcal excitedly
"That means the Hatter originally had nine—whichhsee-
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guarters of twelve—and the March Hare had three—aineé is
three times as much as three! Then the Hatter geneto the
March Hare, which left eight for the Hatter, ane: thlarch Hare
had four, so the Hatter then had twice as manyadarch Hare.
So twelveis the right number!"

"What about the rest of the puzzle?" asked the Goyp

"Oh, yes!" remembered Alice. "Well, at this stape Hatter has
eight and the March Hare has four. Now, they finalhve the same
number, which must be six. So the Hatter has gagjite two more
tarts to the March Hare. So the answer to the guszivo."

"Bravo!" said the Gryphon. "You see, | was rightuydidn't need
no algebra!"

"This is extremely interesting,” said Alice. "Coulj@u give me
another?"
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HOW MANY ? "Now that's what | call a good pupil!" said the
Gryphon. "Surely I'll give you another. The prinleips now a little
different, but I'm sure you'll get it.

"This time the Hatter, the March Hare, and the Douse are all
having a tea party together, and the Dormouseiie guwake, and
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also wants some tarts. Well, the Hatter had alresdythe places,
and had given himself three times as many tartseasad given the
March Hare, and the Dormouse had been given onlydsamany
as the March Hare,"

"The poor Dormouse really had the worst of the barg said
Alice sympathetically.

"Decidedly!" replied the Gryphon. "Anyway, the Hatthad
twenty more tarts than the Dormouse."

"That's arenormousiumber of tarts!" said Alice.

"Not really,” replied the Gryphon, "because thetsawere
extremelysmall. Anyway, how many tarts did each one have?

"And you don't need no algebra!" he added.

What is the solution?

w27

THE TABLES ARE TURNED "The Hatter always seems to get
the best of the bargain!" remarked Alice.

"Usually, yes," replied the Gryphon, "but on oneasion, the
other two got even! On this occasion, the Hattet bet the places,
and putall the tarts on his own plate—he left nothing for March
Hare or the Dormouse. Now the table was set outeriawn, and
when the Hatter went into the house to brew the tiea March
Hare quickly took five-sixteenths of the tarts froire plate and ate
them. Then the Dormouse ate up seven-eleventhseofeimaining
tarts. This left eight tarts for the Hatter. Howmyaarts did each
of the other two eat?"
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HOW MANY FAVORITES? "Here's a slightly different kind of
puzzle," said the Gryphon. "One day the Queen oarttewas
entertaining thirty guests. She had one hundretb tar divide
among them. Rather than cut any tart in piecesdslcaled to give
four tarts apiece to each of her favorites, anddlapiece to each of
the other guests. How many favorites did she have?"
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LARGE TARTS AND SMALL TARTS"Here's another,” said the
Gryphon. "The Hatter had to go out shopping onefdayhe next
tea party.

""How much are your tarts?' he asked the shopkeeper

"'Depends on the size; we have small ones and targs. A large
one costs the same as three small ones.'

""How much would it cost me to buy seven large oaed four
small ones?' asked the March Hare.

""Twelve cents more than if you bought four largees and
seven small ones," was the enigmatic reply.

"How much does a large tart cost?"
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THE VISIT "Here's a nice one," said the Gryphon. "One day
the Hatter, the March Hare, and the Dormouse weet ¢o visit
the Duchess, the Cook, and the Cheshire Cat. Wiengot there,
no one was home. A batch of tarts was lying onkibehen table.
First the Hatter helped himself to half of the s&arand then
decided to eat one more. Then the March Hare atehahat was
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left and one more. Then the Dormouse ate half aitwias left and
one more. Just then the Cheshire Cat came in antadt of what
was left and one more. This finished off the taHew many tarts
were there?"
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HOW MANY DAYS DID HE WORK? "Here's one," said the
Gryphon. "It's usually solved with algebra; onlyyibu use my
method, you don't need no algebra!

"One day the King of Hearts hired one of the Sp&adedeners
for twenty-six days to do some work in the gard&he King
stipulated in advance that for every day the gaedewmorked, he
would receive three tarts, but for every day thedgaer was idle,
he got no tarts, but instead had to pay the King tamt."

A thought occurred to Alice. "Suppose the gardewere idle
enough days so that he would end up owing the Isioige tarts,
and he didn't have any to give the King. What wdwgpen then?"

"Then he would get executed, of course!”

"But | thought you once said that they never execpéople
around here."*

"Of course they doesn't." The Gryphon grinned. "By says
they does, and that's enough to scare ‘em, you know

"Anyway," continued the Gryphon, "the gardener ehdg
earning sixty-two tarts. How many days did he wdrk?

"You certainly seem interested iarts!" said Alice, looking
intently at the Gryphon.

"Now, look here, miss," said the Gryphon, "if yaustill thinking
about that trial, | already told you | never stohem tarts—they
only fancied I did!"

"l still don't understand how you escaped goingtigon!" said
Alice.

"I had my own little private talk with the King &ft the trial," the
Gryphon explained.

*The Gryphon said this iAlice's Adventures in Wonderland.
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This explanation did not quite satisfy Alice.
"Suppose we changes the subject,” said the Gryphwa've

talked enough about tarts! Here, let me tell y@oad puzzle about
the Royal clocks."

w32
WHAT TIME WAS IT?"What is the puzzle about the Royal
clocks?" asked Alice.

"Well, you see, the King of Hearts has his cloakd ghe Queen of
Hearts has hers. They both chime on the hour. Timg'& clock
chimes faster than the Queen's—in fact, the Kimfpgk makes
three chimes in the same time that the Queen'k aluekes two.
One day, at a certain hour, the two clocks stacteiching at the
same time. After the King's clock finished chimirthe Queen's
clock made two more chimes. At what time did theswr?"
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ALICE IN PUZZLH AND

B. The Mock Turtle Joins In

"l liked that puzzle,” said Alice. "It was simplaitbpleasant. 1 like
puzzles about time."

"Then let me tell you my best one!" said the Grypht—Hey,
speak about time, here comes the Mock Turtle, amadrtainly
seems to be taking all day about it!"

Alice looked up, and there indeed was the Mock [Eustowly
advancing toward them, sighing and sobbing as heeca

"Why is healwaysso sad?" asked Alice.
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"l already told you, he ain't got no real sorrow—drdy fancies
he does!" replied the Gryphon.

"Hey, old thing," said the Gryphon, when the Modadkrfle finally
reached them, "you know lots of puzzles—tell thesehlady some—
she likes them sorts of things, she do!"

The Mock Turtle made no reply, but only sighed mdeeply
and hid his face in his paws.

"What's the matter, you deaf?" said the Gryphorell'Lis a
puzzle, | says!"

"l—l—can't!" sobbed the Mock Turtle.

"Why not, you dumb or something?"

"It's just—it's just that—"

"It's just thatwhat?"asked the Gryphon.

"It's just that—it's just that—that they're so sadbbbed the
Mock Turtle.

"Oh, come off it!" said the Gryphon. "Just tell ase and leus
judge whether it's so sad. And don't be all dayuahib"

"Well," said the Mock Turtle, "I know one very sade, but it's
also very beautifull"

w33

HOW MANY WERE LOST? Alice and the Gryphon had to wait
several minutes before the Mock Turtle could conepbgmself
sufficiently to continue.

"You see," said the Mock Turtle—

"l don't see!" replied the Gryphon.

The Mock Turtle made no immediate reply, but onlyibd his
face in his paws again. After some time, he corgthu

"Let's put it this way—there were nine men losthe mountains.
They had food enough to last only five days. Juisikt of it, only five
days!"

At this point the Mock Turtle was so overcome bg thagedy of
the situation that he just could not continue.

"There, there!" the Gryphon said consolingly, aspag¢ted the
Mock Turtle on the back.

43



ALICE IN PUZZLELAND

"Just think what will happen if they're not rescliesbbbed the
Mock Turtle. "However—and now comes the beautifaktpof
the story! The beautiful part,” the Mock Turtle tioed, "is that
the next day they met another party of lost men."”

"What's so beautiful about that?" asked the Gryphon

"Well," replied the Mock Turtle, "the beautiful gais that the
nine men generously shared their provisions with obher lost
men—they divided the food equally, and the foodddshree more
days. How many men were in the second party?"
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HOW MUCH WATER WAS SPILLEL? "What did finally happen
to these men?" Alice asked a bit anxiously afteririga solved the
puzzle.

"Oh, they were all finally rescued," replied the ¢koTurtle.

"Then what's so sad about the story?" asked Alice.

"Just think," said the Mock Turtle, "tould have happened that
they weren't rescued!”

"Oh," said the Gryphon, "so in other wordsd@uld have been a
sad story, but actually it wasn't!"

"It's a very sad story!" said the Mock Turtle, sotzhbagain.

"Come on, tell us another!" said the Gryphon.

"Well," said the Mock Turtle, "this time a shipwikesr crew had
just enough water to last thirteen days, allowiagheman one quart
a day. On the fifth day, some water was accidgngilled, and one
man died on the same day. The water then lasteédhjasexpected
time. How much water was spilled?"
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WHEN WILL HE GET OUT OF PRISOR "That wasa sad one,"
Alice admitted, after she had solved the puzzled'i& was also very
interesting! Do you have another?"
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"Well," said the Mock Turtle, "a man was once senprison. To
make his punishment even worse, he was not told loog he
would have to remain in prison."”

"That wasmostunfair!" exclaimed Alice indignantly.

"It sure was!" said the Gryphon.

"Anyway," continued the Mock Turtle, "his gaoler sva very
decent sort of chap, and took a liking to the prio

"Come on now,' pleaded the prisoner to the gadtam't you
give me dittle hint how long I'll have to stay in this place?'

""How old are you?' asked the gaoler.

"I'm twenty-five,' replied the prisoner.

"And I'm fifty-four,’ said the gaoler. 'Tell menavhat day were
you born?'

"Today is my birthday,' replied the prisoner.

"Remarkable!" said the gaoler. 'lt's also mine!I\Wé it's any
help to you, I'll tell you—not that | should, yomdéw, but I will—I'll
tell you that on the day I'm exactly twice as otdyau—on that day,
you'll get out.'

"How long does the prisoner have to serve?"
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"That was a nice puzzle!" said Alice, after shesedlit. "Only one
thing I'd like to know: Why was the prisoner semigaol?"

"He stole some tarts from the King," the Mock Tantéplied.

The Gryphon lookeaxtremelyuncomfortable at this point, and
started scratching himself furiously!

"Come on, tell us a better one!" roared the GrypHand make
it about somethingompletelydifferent!"

HOW LONG TO GET ouT? "Well, there's the one about the
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frog who fell into a well," began the Mock Turtle.

"Aw, come on! That puzzle has whiskers on it," shiel Gryphon.
"Don't you know anyewones?"

"I haven't heard that one,” remarked Alice.

"All right, I'll tell you what you does," said th@&ryphon, with a
yawn, "you tells this here puzzle to the lady wirdteheard it, and
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I'll meanwhile take a nap. Only | wants you to wake when you're
through, you hear?"
The Gryphon then coiled himself into a perfect piosi for a
nap, while the Mock Turtle told Alice this old puezof the frog.
"One morning a frog fell into a well thirty feet ele. By day he
could climb up three feet, but each night he slippack two feet.
How many days did it take the frog to get out o thell?"

w37
DID HE CATCH THE TRAIN? "Now, wasn't that puzzle sad?"
asked the Mock Turtle, " — that poor frog beinghe well all those

days and having to make such an arduous climb ttowg"

"Aw, shucks!" said the Gryphon, "the saddest pathat puzzle
is that | heard you the whole time and couldn'eglachow! Come
on, tell us another!"

"Well," said the Mock Turtle, "a man once had to lgobicycle
twelve miles to the railroad station to catch antr&le reasoned in
the following manner: 'l have an hour and a hal€adch the train.
Four miles is uphill, which I must walk, and canitldour miles an
hour; there are four miles downhill, where | carasbat twelve
miles an hour; and there are four miles of leveld,owhich | shall
do at eight miles an hour. This is an average glitainiles an hour,
so | will be just in time." Was his reasoning cotf®
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WHAT ABOUT THIS ONE? "That poor man," sobbed the Mock
Turtle, "just think — if he had been a little mackever, he could
have left earlier and made the train!

"I'm reminded of another,” continued the Mock TertlA train
started from a station eleven minutes late, andt\aeten miles an
hour to the next station, which is one and a halesmaway, and
where it stops for fourteen and a half minutes. &xmeached the
first station twelve minutes after the train watextuled to leave
and walked to the next station at four miles anrhdwping to
catch the train there. Did he succeed?"
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HOW FAR AWAY IS THE SCHoOOL? The Mock Turtle was
weeping bitterly the whole time that Alice and tGeyphon were
solving the last puzzle.

"Now, what's so sad abotitat?" yelled the Gryphon angrily. "The
guy caught the train, didn't he?"

"Ye-es," admitted the Mock Turtle, "but we don'tokn what
happened after that! For all we know, the train lmigave gotten
wrecked!"

"Now, really!" said Alice. "At that rate you can kea sad story
out of anything!"

The Mock Turtle made no reply to this, but onceiadmried his
face in his paws.

"All right, here's another sad one," he said at. [&8ne morning
a boy had to go to school—"

"Ah, thatis sad!" admitted the Gryphon.

"No, no, that'snot the sad part,” said the Mock Turtle, "the sad
part is yet to come!"

Alice and the Gryphon listened attentively for theed part, but
were unable to discover it.

"Now," continued the Mock Turtle, "the father sdmthe boy,
'You better hurry up or you'll be late for schodllie boy replied,
'Oh, | know exactly what | am doing: If | walk &t rate of four
miles an hour, I'll be five minutes late, but Wvalk at five miles an
hour, I'll be ten minutes early.’

"How far away was the school?"
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IS THIS PUZZLE SAD? "What was so sad about that?" asked
Alice.

"It's a long way to have to walk to school everyrnmiog!" replied
the Mock Turtle.

"Aw, it probably did him good!" said the GryphonTHat's the
trouble with children nowadays—they're too lazy!

"Here's another sad puzzle," said the Mock Tuf#d American
art dealer one day sold two paintings for nine hreddand ninety
dollars each. On one he made a ten percent pruditoa the other
he took a ten percent loss. 'That means | broka &d@ay,' he said
to himself.

"Is there anything sad about this puzzle?"

C. The Gryphon's Prize Puzzle

"Now let me tellyou both a puzzle,” said the Gryphon. "It's my
prize puzzle!"

"Is it very sad?" asked the Mock Turtle.

"No, it's not one bit sad!" said the Gryphon. "Jtist clever, that's
all'"
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"Where did you get it?" asked Alice.
"I made it up myself—it's the one | was going tth yeu before.”
"Oh, good!" said Alice.

wdl

WHO IS OLDER?"The puzzle is about the March Hare and the
Hatter. One of them was born in the year 1842 Ibwon't tell you
which one. The other one was born either in 1843 &#%4; but
again, | won't tell you which. Also, the March Hamas born in
March—did you know that?"

"No," said Alice, "but I'm not surprised.”

"Neither am 1," said the Mock Turtle.

"Anyway," continued the Gryphon, "the March Hares lzawatch
that..."

"Oh yes," interrupted Alice, "a very funny watchatttells the day
of the month instead of the hour of the day. I'eersit."

"Not that watch," cried the Gryphon, "he has another watet th
tells the hour of the day like ordinary watches dhe Hatter also
has his own watch. Neither watch keeps perfect;titne Hatter's
watch gains ten seconds every hour and the Marale'slavatch
loses ten seconds every hour.

"One day in January they put both watches riglexactly twelve
o'clock noon. 'You realize," said the Hatter, 'that watches won't
be together again until your next birthday—the dey will be
twenty-one.'

"Quite right,’ replied the March Hare.

"Who is older, the March Hare or the Hatter?"

"Beats me!" said the Mock Turtle, who slowly walkaday.

"Now really!" exclaimed Alice. "This puzzle can aelly be
solved?"

"Oh, yes!" replied the Gryphon.

What is the solution?
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CHAPTER W 5

The King's Story

Of all the puzzle-adventures in Wonderland, thdse how
follow are the ones Alice liked best. Not till hkter journey
through the Looking-Glass did Alice come acrosshstemarkable
examples of logical reasoning.

That last puzzle of the Gryphon was really goodiutjht Alice,
after she had left the Gryphon and the Mock Tuttionder why
the Mock Turtle thought his puzzles were so sathinnk he was
being overly sentimental!

Alice walked quite a long way and after a while eaatross the
King of Hearts, seated all by himself on a bendtalty lost in
thought. Alice stood by for a while, not daringday anything to
disturb him. Kingssometimeshink about important things, thought
Alice. At least, so | have been told—so it would/eredo formeto
begin the conversation!

After some time, the King noticed Alice's preseaod smiled.

"That was very fine work you did at the trials,” baid. "You
displayed great sagacity for one so young!"

Alice was not quite sure whether she knew the vgaghcity, but
whatever itdid mean, it somehowoundednice and was evidently
meant as a compliment—at least judging from thegk§rexpres-
sion and tone of voice.

"Oh, | enjoyed the trials enormously," said Ali¢and I certainly
wish to thank you for allowing me to serve on theyj"
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"Now, that Gryphon—he nearly got away with the sardidn't
he?" said the King with a sly grin.

"Oh, yes," replied Alice. "As a matter of fact,dve the Gryphon a
short while ago, and | was wondering why—"

"Oh, that!" interrupted the King, who had guesselic&s
guestion. "Well, you see, some time ago the Grypperiormed a
very valuable service for me—one that nearly sawgdife!"

"Just a minute," interrupted Alice. "What do you anenearly
saved your life? You seem fully alive to me—andphidy, in the
best of health!"

"Quite right,” replied the King. "Anyway, out of gtitude, |
decided to pardon the Gryphon shortly after | seo¢el him.

"Besides," the King continued, "he hadn't actualyenany of the
tarts, you know. If he had, I'm not so sure | wobklve been quite
so generous!"

Ah, that finally explains it, thought Alice.

"And now," continued the King, "you were doubtlessndering
what | was thinking about when you came by?"

"Yes, to tell the truth, | was a bit curious."

"It's always good to tell the truth,” replied theng. "Well, all my
life I've been interested in logic and law. And &sathinking about
some remarkable cases | read in a book—oh, evengoago! It is a
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very old book—I don't think I've seen it since Isaa boy. | lost the
book a long time ago, but | remember the casedezsly as if it
were yesterday!"

"This sounds interesting!" said Alice.

"The most interesting part was the last chapteoritioued the
King. "It was all about trials of secret agents—stimes known as
spies.The chapter started out with some very simple caseb
ended up with the best puzzle I've ever heard idifay

Alice was getting more and more curious.

"l can give you a verbatim account of the wholeptlesg, if you
like!"

"Oh, I certainlywouldlike to hear it!" exclaimed Alice.

"Very well then," said the King. "All the cases ¢glace in a land
far, far away—a very strange land inhabited exeleisi by knights
who always tell the truth, and knaves who alwags

"Oh, | know those puzzles!" said Alice.

"Now, | declare," said the King quite angrily, "yahould never
say youknowthose puzzles until you have heard what the puzzles
are! There are countless puzzles about liars ant-tellers, child,
and the odds are a million to one you don't kiibesepuzzles!

"You remind me," continued the King, still vividlggitated, "of
those children who, when they see a magician takeagpack of
cards, about to entertain them with some conjutimngks, say 'l
know that trick!" Why, there are countless trickieth can be done
with a pack of cards—ijust as there are countlegglps that can be
told about knights who always tell the truth andkes who always
lie. The book was old and extremely rare even ineanty days, and
| doubt there are any copies left at all! So, aaitl, the odds are a
million to one against your knowing any of thesezas."

| wonder where the King got those exact odds, thouyice.
Still, she was dittle ashamed of her hastiness and decided not to
interrupt the King again any more than necessary.

w42

ENTER THE FIRST SPY'Now, then," said the King, "as | said.
the knights of this land always told the truth—tmsyver lied—and
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the knaves of this land always lied—they never tbld truth. One
day there was great excitement in the land, becausas known
that a spy had entered from another land."

"How was it known?" asked Alice, quite forgettingriresolution.

"I have no idea," replied the King, "and it happénsbe most
irrelevant to the problem!"

"Did the spy lie or tell the truth?" asked Alice.

"Ah, that's what complicated matters!" replied #iag. "The spy
was neither a knight nor a knave; he sometimes tteddtruth and
sometimes lied—he always did what most suited bm/enience.

"It was known that the spy was living with two othirhabitants
and that one of them was a knight and the othenav&. The
officers arrested all three one day but didn't knelich one was
the knight, which one was the knave, and which was the spy.
Let us call these three A, B, and C.

"At the interrogation, A claimed that C was a knaead B
claimed that A was a knight. Then C was asked \bleatvas, and C
replied, 'l am the spy.™

Which one was the spy, which one was the knighd, w&hich one
was the knave?
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THE CASE OF THE BUNGLING SPY-That wasn't too difficult,”
said Alice, after she had solved the problem. "Tgeymore
difficult later on," replied the King. "The book
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was well written and slowly progressed from the eneasy to the
more difficult. The next two puzzles are also ratbasy-—still, they
make one think.

"Well, the spy was sent to gaol, but soon afterpthar spy
entered the land. The officers made an arrest @y lut they
weren't sure whether their man was a spy or natualy, the man
was a spy, but the officers didn't know it. The sgas brought in
for questioning and was asked to make a staterffenthen made a
false statement, but it was a very stupid thinghfion to have done,
because it immediately convicted him."

Can you supply such a statement?
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ANOTHER BUNGLING SPY "The spy was sent to prison, of
course," said the King, "but then another spy extteéhe land. The
officers arrested him, but were not sure whethewhs a spy. This
time the spy made a true statement, but was agai feolish in
having done so, for the statement convicted hinah @ou supply
such a statement?
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THE CASE OF THE FOXY SPY'The next spy who entered the
land," said the King, "was far more clever! He veasested one day
together with two others, one of whom was a kneyid the other a
knave. The case was brought to trial. The courtktiat one was a
knight, one a knave, and the other a spy (who somestlies and
sometimes tells the truth), but the court didndwnwvho was which.
Again, we will call the three defendants A, B, &@d

"First A said, 'l am not a spy.' Then B said, 'l amspy.' Then C
was asked, 'Is B really a spy?'

"Now, it so happened that C was the spy. Beingya bp can
either lie or tell the truth as he chooses. Wedl,did the foxiest
thing possible and answered in such a way as natotwict
himself."

What did he answer?
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WHO IS MURDOCH?

"Another spy bythe name of Murdoch entered the land.

He is one of A, B, C, and one of the three is agkhiand
the other a knave. The spy is the only one of thred¢ named
Murdoch.

The three made the following statements in court:
A: My name is Murdoch.

B:That is true.

C: I am Murdoch.

Which one is the spy?

wwd7

THE RETURN OF MURDOCH"Well," continued the King,
"Murdoch was sent to prison, but soon after, hepsd and fled
the land. He then came back well disguised, so ne ocould
recognize him. Again, he was arrested in the compmdra knight
and a knave, and the three—call them A, B, C—mbhddfdllowing
statements at the trial:

A: My name is Murdoch.
B: That is true.
C: | am not Murdoch.

Which one is Murdoch this time?
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A MORE INTERESTING CASE'And now, we come to the more
interesting cases," said the King.

Alice was all ears.

"Well," began the King, "in this trial we again hathree
defendants—A, B, C. The court knew that one wasight, one a
knave, and the other the spy, but it was not knesuo was which.
First A accused B of being the spy; then B accuGeaf being the
spy; and then C pointed to one of the other twceddénts and
said, 'He is really the spy!" The judge then comddahe spy. Which
one did he convict?"

"Now, just a minute,” cried Alice. "You don't expgeue to solve
this without your telling me which one C pointed tw you?"

"When | read this case in the book," replied thadi"l also
thought that not enough information was given ttvedt. But
when | thought a bit more deeply about it, | readizhere was. Yes,
enough informatiorhasbeen given to determine the solution."”

Which one was the spy?
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A STILL MORE INTERESTING CASE'And now, we come to a
more interesting case yet," said the King. "Agaia have three
defendants—A, B, and C. The court knew that one av&sight,
one a knave, and one the spy, but it was not knelam was which.
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First the judge asked A, 'Are you the spy?' A ansddyes or no).
Then the judge asked B, 'Did A tell the truth?' i&swered (again
either yes or no).

"At this point, A said, 'C is not the spy.’ The gedreplied, 'l
already knew that. And now | know who the spy is!'

"Who was the spy?"

"Now, just a minute!" cried Alice. "This time yowaten't told me
what either A or B said!"

"I know," replied the King. "The book didn't telkuhat either,
but the interesting thing is that it is possibleidentify the spy
without being told either of those things."

Alice continued to look puzzled.

"You realize," said the King, "that when the judsgd that he
already knew that C was not the spy, it was pusalyhe basis of the
answers given by A and B."

What is the solution?
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AN EQUALLY INTERESTING CASE"In this equally interesting
case," continued the King, "the court again knewhs three de-
fendants A, B, C, that one was a knight, one a &hand one a spy.

"The judge said, 'l shall ask a series of questieal answers
must be yes or no. If, at any point, | have idéadifthe spy, | shall
convict him, and the case will be terminated. ifaay point, | know
of any of you that he is definitely not the spyernh shall acquit him
before proceeding further.’

"The judge then asked A, 'Are you the spy?' A amedeThe
judge then asked B, 'Did A tell the truth?' B ansade The judge
thought for a while and then asked C, 'Are you Hpg?' C
answered, and the judge made a conviction. Whotlvaspy?"

"Now, just a minute!" exclaimed Alice excitedly. 8Dyou realize
that you haven't told me one single thing thay of the defendants
said?"

"True," replied the King, "but the problem is sdi@ neverthe-
less."

What is the solution?
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THE MOST INTERESTING CASE OF ALL“And now,we come to
the prize problem,” said the King. "A certain Mrnthony attended
a spy trial in which at the outset the court knefvtloe three
defendants, A, B, C, that one of them was a knight a knave,
and one a spy. The judge first asked A, 'Are yapg?' A answered
yes or no. Then B was asked, 'Did A tell the truianswered yes
or no, and the judge then pointed to one of thedhdefendants
and said, 'You are not the spy, so you may leageturt." The man
gladly did this. The judge then asked one of the ne@maining
defendants whether the other one was a spy. Thendaht
answered yes or no, and the judge then knew wheplevas.

"Now," continued the King, "it is not yet possilfie youto know
who the spy was—there is more to come. Well, Mrthamy told
this case to a friend who was a barrister. Thenttieorked on the
problem awhile and said, 'l don't have enough mgtfion to solve
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this case. Could you at least tell me whether tidg¢ got the same
answer to all three questions?' Mr. Anthony tolehhit is not given
whether or not the friend was then able to solephoblem.

"Then Mr. Anthony told the same problem to a secémend
who was also a barrister. The second friend wartbetnow
whether or not the judge got at least tamanswers. Mr. Anthony
told him. Whether or not the second friend was dblasolve the
problem is not given.

"What is given,” continued the King, "is that eith®th friends
solved the problem, or neither solved the problbeot, we are not
told which.

"And now," concluded the Kindyour problem is, Who was the
spy?"

"It is really possible to solve this?" cried Alice in amazement.

"Yes," replied the King, "l can solemnly assure ybis!"

"It is really possible to solve this?" cried Alice in amazemaerut (
the Alice in Wonderland, but the Alice of the padtywhich | was
telling the story).

"Yes," | replied, "I can assure you it is.”

"How come you don'solemnlyassure us like the King?" asked
Tony.

"Well," | replied with a laugh, "I'm not a king, woknow—and
also, I'm not really the solemn type!

"Anyhow," | continued, "the puzzle really does havesolution,
though it takes a good deal of thought to gettiisimore subtle
than any other puzzle | have yet given you. Thia uzzle | will
leave with you, and when | get back to town, we distuss it
further.”

"You are going away?" asked Tony.

"My wife and | have to leave for several weeksyéplied, "but
we'll be back later in the summer. Then maybe we al get
together again and have some more fun."
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CHAPTER w 6

The Twelfth Question

Tony's birthday was later in the summer, and myevaifd |

got back in time for the party.

"How about some more Alice in Wonderland puzzlea3ked
Alice.

"How about Alice in the Looking-Glass?" | asked.

"Either is fine with me!" replied Alice.

The children were all amenable any more Alice puzzles, so |
told them the following stories.

"I do think it high time the child takes anotheragmination
don't you?" the Red Queen asked the White Queen.

"Absolutely! replied the White Queen.

Alice could not see juswhy she should have to take another
examination, nor did she particulatige the idea, yet she made no
reply.

"Can you count?" asked the Red Queen.

"Why, of course!" replied Alice.

"Very well then, let's see if you can really coulste you ready?"

"I'm ready," said Alice.

"A stagecoach went from London to Harwich and st@rout
with six passengers. Do you think you can reme niinet?"

"Of course | can remember that,” replied Alice. &fé's not
much to remember!"

"Very well," replied the Queen, "the coach madeap &and two
passengers got off and four passengers got onth@at"
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"Yes," replied Alice, who was keeping count.

"Then the coach went on, made another stop, arek thas-
sengers got off. Are you following?"

"Yes," said Alice, who was still faithfully keepirgpunt.

"Then the coach went on, made another stop, anghéassengers
got off and two passengers got on."

"That's the same as if the coach hadn't stoppalit'agéxclaimed
Alice.

"l wish you wouldn't keep interrupting me!" excladchthe Red
Queen. "It only puts me out!"

"I haven'tkept interrupting you," replied Alice (who is very
logical). "I've interrupted you only once, and omeist interrupt
someone at least twice before he can be salgépinterrupting
him."

"True," replied the Queen, "buitm giving this examination,
child, notyou!

"Anyway," continued the Queen, "the coach went made
another stop, and three people got off and fiveogotAre you still
keeping count?"

"Yes, | am," replied Alice.

"Then the coach arrived in Harwich and all the paggrs got
off. How many times did the coach stop?"




The Twelfth Question

"Oh, 1 wasn't countinthat!" exclaimed Alice.

"You see, she can't count!" the Red Queen triumihyaex-
claimed.

"Not a bit!" the White Queen agreed.

"You'll never be able to pass an examination unigss can
count!" said the Red Queen.

"But | cancount,” pleaded poor Alice. "It's just that | ccenhthe
wrong thing!"

"That's no excuse," replied the Red Queen. "Yowlshalways
count everything, because everything counts."

Alice tried to puzzle this out, and the Red Queentitiued,
"Now, here are the rules of the examination. Wé¢ agk you twelve
guestions, and you are allowed at most three wiamgyvers in
order to pass."

And so the examination began.

w52

THE FIRST QUESTION"Do you know how to divide?" asked
the Red Queen.

"Why, of course!" replied Alice.

"Very well then, suppose you divide eleven thousahelen
hundred and eleven by three. What remainder doget@ You
may use this pencil and paper if you like."

Alice set to work and made a calculation.

"l get a remainder of two," replied Alice.

"Wrong!" exclaimed the Red Queen triumphantly. "Ysee, she
can't do division!"

"Not a bit!" agreed the White Queen.

Why don't you try this puzzle with pencil and papand see if
Alice was right? Then you better read the solution!

w53

ANOTHER DIVISION "Let's try another division," said the Red
Queen. "How much is a million divided by a quarter?
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"Why, a quarter of a million, of course!" repliediée, "in other
words, two hundred and fifty thousand.

"Oh, no!" Alice suddenly realized. "l meant—" "Too

late to change your mind!" said the Red Queen. Did

Alice pass or fail this problem?

w74

HOW MUCH? "She can't do division one bit!" repeated the
Red Queen. "Shall I try her on addition and sulitoae®"

"Absolutely!" replied the White Queen.

"All right,” said the Red Queen, "a bottle of wiest thirty
shillings. The wine cost twenty-six shillings madtean the bottle.
How many shillings is the bottle worth?"

Alice got this one right. Can you?

w55

AWAKE OR ASLEEP?"Here is a logic question,” said the White
Queen. "Whenever the Red King is asleep, everythimgelieves is
wrong. In other words, everything the Red King beés in his
sleep is false. On the other hand, everything hieves while he is
awake is true. Well, last night at ten o'clock ghdahe Red King
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believed that both he and the Red Queen were aslfetyat time.
Was the Red Queen asleep or awake at the time?"

Alice thought this over, and at first believed thiéuation was
impossible. But she suddenly realized that theasibn was not
impossible and was able to figure out the answer.

What is the answer?

w56

AWAKE OR ASLEEF? "l am like the Red King," said the Red
Queen. "l also believe only false things when | asteep, and |
believe only true things when | am awake. Now, tight before
last at eleven o'clock, the Red King believed | \aakep. At the
same time, | either believed that he was asledpbetieved that he
was awake. Which did | believe?"

Alice had to think rather hard to get this one, sl finally did.
What is the solution?

w57

HOW MANY RATTLES? "That last puzzle made my head
ache,"” said the White Queen. "Let's get back ttharetic puzzles.
Now, you know Tweedledum and Tweedledee?"

"Oh, yes, indeed!" replied Alice.

"Very well. Tweedledum and Tweedledee once had gew&

"What was the wager about?" asked Alice.

"It was about the monstrous Crow. Tweedledum belokvt
would come back the next day, and Tweedledee betiew
wouldn't. So they decided to have a wager about it.

"How much did they wager?" asked Alice.

"Well," replied the Queen, "you know they both eall rattles?"

"I know that Tweedledum had a rattle,” replied A&licone that
he claimed that Tweedledee had spoiled, but | dikinbw that
Tweedledee also had a rattle.”

"They both had rattles,” replied the Queen. "Indead¢h had
several rattles. The wager was for one rattle.”

"How funny!" Alice laughed. "How many rattles did&h have?"
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"Ah, that is for you to figure out!" replied the @en. "That is
your problem. Now, Tweedledum realizes that if bsels the bet,
then he will have the same number of rattles asetiezlee, but if
he wins the bet, then he will have twice as manttlea as
Tweedledee. The question is, How many rattles dessh one
have?"

Now this problem is normally solved using algebpat Alice
knew no algebra. Fortunately, however, she remestbéahe
lessons she had learned from the Gryphon, so skeabla to get
the answer. What is the answer?

- 58

HOW MANY BROTHERS AND SISTERS® "Here's another," said
the Red Queen. "A little girl named Alice had a threr named
Tony—"

"l don't have a brother named Tony," interrupteccél

"I wasn't talking abouyou," the Red Queen replied sharply. "I
was talking about another Alice!"

"Oh!" replied Alice.

"And | wish you wouldn't keep interrupting!" contied the
Queen. "Anyway, Alice and Tony had other brotherd sisters."

"Just a minute," interrupted Alice (not the Aligethe Looking-
Glass, but the Alice at the party), "Tony and | ‘ddrave any other
brothers or sisters!"

"The Red Queen wasn't talking abaquwiu,” | replied, "but about
still another Alice!"

"Oh!" replied Alice.

"Now," continued the Red Queen, "Tony has as maothlers as
sisters. Alice has twice as many brothers as sistdow many boys
and how many girls are in the family?"

Alice solved this one.

w59

HOW MANY WERE WRONG? "Here is one," said the White
Queen, "and it happens to be a true story. | orackth post four
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letters. Well, | had the four letters written, ahdad the four
envelopes correctly addressed, but | was careledspat some of
the letters into the wrong envelopes. However,tignly one letter
in each envelope. As it happens, | either got éydbtee of them
right, or | got exactly two of them right, or | gexactly one of them
wrong. How many did | get right?" Alice got thisean

HOW MUCH LAND? "Let's see if you can do practical arithme-

w60

tic," said the Red Queen. "A certain small farmad Imo money to
pay his taxes. As a result, the King's tax colletbok one-tenth of
his land away from him. After the land had beeretgkthe farmer
had ten acres left. How much land did he originaliye?"

Alice almost came out with the wrong answer, bigaied herself
just in time, thought a little more, and got it mig What is the
answer?

w6l

ANOTHER ACREAGE PROBLEM'Here's another," said the Red
Queen. "A different farmer had some farm land. @e-third of it
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he cultivated squash, on one-fourth of it he caltdd peas, on one-
fifth he cultivated beans, and on the remainingnityesix acres he
cultivated corn. How many acres did he have altoget” Alice
got this one right. Can you? (No algebra is neag$sa

w62

THE CLOCK STRIKES TWELVE"If a grandfather clock takes
thirty seconds to strike six, how long does it taéestrike twelve?"
asked the Red Queen.

"Why, sixty seconds, of course!" exclaimed Alic&H; no!" she
suddenly realized, "that was wrong! Just a minwe,nl'll tell you
the correct answer!"

"Too late, too late!" exclaimed the Red Queen thypantly.
"Once you say something, you can never take it Back

What is the correct answer?

w 63

THE TWELFTH QUESTION"Well, well, now," said the Red
Queen, "you've already got three wrong, and we havg one
guestion to go. Your passing or failing depeedsrely on whether
you get the next question right or wrong! Do yoalize that?"
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"Yes, | realize that,” said Alice, a bit nervously.

"And being nervous won't help a bit!" added the &ue

"l realize that, too," replied Alice, even more wausly.

"Now, child, here is the question—remembeverythingdepends
on whether you answer it wrong or right!"

"Yes, yes, | know!" cried Alice.

"Well, the question is this: Will you pass this exaation?"

"How should | know?" replied Alice, surprised atrhewn
boldness.

"Tut, tut, child; that's no answer!" said the Rede@n. "You
must give me a definite answer—yes or no. If yoavaar correctly,
you will pass; if you don't you will fail—it's asmsple as that!"

The matter didn't seemuite that simple to Alice! Indeed, the
more she thought it over, the more puzzling it beeaThen she
suddenly realized something very interesting! 1& snswered one
way, then the Red Queen would have the option thfeeipassing
her or failing her as she pleased. If she shoulsiva@n the other
way, then it would be impossible for the Queenegitto pass heor
fail her without contradicting her own rules! Wedlince Alice was
more interested imot failing than in passing, she chose the second
alternative, and answered in such a way as totallyonfound the
Queen.

What answer did she give?
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Tweedledum or Tweedledee?

Alice's next adventure was far more pleasant. tehhese
examinations," said Alice to herself, shortly afsdre had left the
company of the Queens. "They remind me so muclclodal!"

Just then Alice practically stumbled on Tweedledwand
Tweedledee, who were grinning under a tree righth®jr house.
Alice looked carefully at their collars to see wihiwvas marked
"Dum" and which was marked "Dee," but neither collaas
embroidered.

"I'm afraid | can't very well tell you apart withbyour embroi-
dered collars," remarked Alice.

"You'll have to usdogic,” said one of the brothers, giving the
other an affectionate hug. "We were expecting ywadme around
these parts, and we have prepared some nice lagieg for you.
Would you like to play?"

"What are the games?" asked Alice.

"Well, there are two games. The first is called @hf Us Is
Tweedledee and Which Is Tweedledum? The secondiliec
Which of Us Is Tweedledum and Which Is Tweedled@df?ich
game would you like to play first?"

"They sound so horribly alike,” replied Alice. Yt'dreadfully
confusing!”

"Ah, they maysoundalike,” he replied, "but that doesn't mean
theyare alike, nohow!"

"Contrariwise," replied the other, "if they we alike, they
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wouldn't be, but if they weren't alike, they mighe. Therefore,
they're not alike. That's logic!"

It took Alice a bit of time to puzzle this out.

"If the names confuse you," said the first brotHégth games
have alternative names. The first is also called ®&d Black; and
the second, Orange and Purple.”

"What are the rules of the games?" asked Alice.

"Well, each game has six rounds," he replied. ‘Uisplay the first
game first—the game Red and Black."

At this point he pulled out a playing card from piscket—it was
the Queen of Diamonds—and showed it to Alice.

"As you see, this is a red card. Now, a red cagdiBes that the
one carrying it is telling the truth, whereas acklaard signifies that
the speaker is telling a lie. Now, my brother thgre pointed to the
other one] is also carrying either a red card dack card in his
pocket. He is about to make a statement. If hid cared, he will
make a true statement, but if his card is blackwllemake a false
statement. Then your job is to figure out whethelisiTweedledee
or Tweedledum."

"Oh, that sounds like fun!" said Alice. "I'd like play!"
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"After you have figured out whbeis, your second job is to figure
out whol am, you know!"

"Well, that part is just silly!" replied Alice, wit a scream of
laughter. "Obviously if he is Tweedledee, then ymust be
Tweedledum, and if he is Tweedledum, you must beddiedee.
Even a dunce could figutbat out!"

"Quite right," he replied, "and now let's play!"

Game +—Red and Black

w64

ROUND ONE At this point, the other brother said, "1 am
Tweedledum, and | am carrying a black card."”
Alice had little difficulty in figuring out who hevas. Who was he?

"Congratulations!" said both brothers at once, esttéiking one
of Alice's hands. "You have won the first round!"

"Now, for the next four rounds,” said the first tirer, "before
each round, we both disappear into the house, wherbdave a
pack of cards. We go into a huddle, then one gjuis a card in his
pocket, comes out, and makes a statement. You thestfigure
out which one he is.”

"Will he be carrying the same color card as in lde& round?
asked Alice.
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"Not necessarily" was the reply. "Each time we g ithe house,

the game begins afresh, and we are at liberty &amgh our cards or
not."

"I understand,” said Alice.

W B5

ROUND TwoO The brothers then went into the house, and,
shortly after, one emerged with a card in his poeked said, "If |
am Tweedledum, then | am not carrying a red card."”

Alice found this considerably more difficult thametfirst puzzle,
but she finally managed to solve it. What is thiigon?

w6

ROUND THREE In this round, a brother came out and
said, "Either | am Tweedledum, or | am carryinglack card."
Who was he?

w67

ROUND FOUR In this round, a brother came out and said,
"Either | am Tweedledum carrying a klacard, or | am
Tweedledee carrying a red card." Who was he?

w68
ROUND FIVE This time, the brother who emerged said,
"Tweedledum is now carrying a black card.”

Who was he?

"Very good!" he said to Alice. "You solved that owery nicely!
Now, the last round of this game is more complidatego into the
house, and my brother and | go into a huddle, &ed both of us
emerge, each with a red or a black card in his ppcRur cards
"might be of the same color, or of different colof$ien weboth
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make statements. You will have to take both statésnato account
to figure out who we are."

"That sounds more difficult!" said Alice.

"About twice as difficult,” replied Tweedledee.

w69

ROUND sIX Well, Tweedledee went into the house, and both
brothers came out shortly after.
They look more alike than ever! thought Alice.
Well, one of them—call him the first one—stood tbicA's left,
and the other—call him the second one—stood toeMdicight.
They then made the following statements:

FIRST ONE My brother is Tweedledee, and he is carrying akbolac
card.

SECOND ONE My brother is Tweedledum, and he is carrying a

red card.

Which one is which?

"Congratulations!” cried both brothers. "You havenevery
round!"
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"Now, the next game," said Tweedledum, "is much eriaterest-
ing! It also has six rounds. Before each roundgeento the house
where we have another pack of playing cards. Thoeses are
colored orange and purple, rather than the usubbns black.”

"Where did you ever get such cards?" asked Alice.

"We made them ourselves,” he replied. "We made thpetially
for this occasion."”

Alice thought it quite touching that they went @ much trouble
for the sake of one occasion.

"Besides, they're very pretty cards, and they weareto make,"
he added.

"Now," he continued, "one or both of us will comet®f the
house, and he (we) will make statements. Then yeuafigure out
who is who."

"Just a minute," said Alice, "you have not told the significance
of the colors orange and purple. Does one of thigmifg lying and
the other truth-telling? And if so, which color nmsawhich?"

"Ah, that's the most interesting part of the gamesHid
Tweedledum. "You see, whehcarry an orange card, it means
that | am telling the truth, and when | carry aparcard, it means
I am lying!

"Contrariwise," said Tweedledee, "whewrarry an orange card, it
means | am lying, and when | carry a purple caradnéans | am
telling the truth!"

"Oh, that soundsery complicated!" remarked Alice.

"Not really,” said Tweedledum, "not when you geeddo it.
Shall we try?"

"Ye-es," said Alice, a bit doubtfully.

w70

ROUND ONE Both brothers went into the house. Shortly
after, just one emerged and said, "My card is pulpl
Alice had less trouble solving this than she haticgrated. Who
was the speaker?
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w71

ROUND TWO On the next round, both brothers came out
and made the following statements:

FIRST ONE | am Tweedledum.
SECOND ONE | am Tweedledum.
FIRST ONE My brother's card is orange.

Which one was Tweedledum?

w72
ROUND THREE On this round, the brothers made the
following statements:

FIRST ONE | am Tweedledee.
SECOND ONE | am Tweedledum.
FIRST ONE Our cards are of the same color.

Who is who?

w73
ROUND FOUR Alice found this round particularly interest-
ing.
FIRST ONE Our cards are both purple.
SECOND ONE That is not true!

Who is who?
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w74

ROUND FIVE This time the brothers made the following
statements:

FIRST ONE At least one of our cards is purple.
SECOND ONE That is true.

FIRST ONE | am Tweedledum.

Who is who?

w75

ROUND siIx "Now for this round," said one of the brothers,
"the rules are the same, but the question you araniswer is
different: Instead of telling us which one is Twhsstke and which
one is Tweedledum, you are to figure out which anging and
which one is telling the truth.”
Both brothers went into the house, and when theyecaut, they
made the following statements:

FIRST ONE Our cards are of the same color.
SECOND ONE Our cards are not of the same color.

Which one was telling the truth?

Game Ill: Two Extra-Specials

Both brothers congratulated Alice warmly for haviwgn every
round.

"Before you leave," Tweedledee said with a gring'laave two
extra-specials for you! We will play two extra gasn@®ne round
each, only the games will now be in sign languaffe. won't use
colored cards this time. What we'll do is this: Wil both go into
the house, and one of us will come out first. Teeond one will
come out soon after, carrying a large sign withuastjon written on
it which both the first brother and you will be aldo read clearly.
Then the first brother will answer the questiorsign language: He
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will draw either a square or a circle in the aine&of those two
figures means yes and the other means no, but jlbmat be told
which figure means what. However, the figure whildesmean yes
is already drawn on theackof the sign, but you will not be allowed
to see it until after you have guessed which aofuBweedledee and
which is Tweedledum. The first brother (the one vamswers the
guestion) will, of course, have already seen thekled the sign, so
he will know which of the square and circle meaes wnd which
means no. However, he might lie when he gives h&wvar in sign
language.”

"I'm not sure | understand that,” said Alice.

"Well, if, for example, the circle means yes, afe tcorrect
answer to the question is yes, then if he tellsth#n, he will draw a
circle in the air; if he lies, he will draw a sqedn the air.”

"Oh, I understand!" said Alice.

"Good! Then we'll play the first game. One lashthiMy brother
and | have already agreed that if Tweedledee arsstherquestion,
he will lie, and if Tweedledum answers, he willl tisle truth.

w76

WHO 1ISWHO? The brothers then went into the house. Almost
immediately, one of them came out and stood imsi¢ée Shortly
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after, the other one came out bearing a sign, erfriimt of which
was written

IS THE FIGURE ON
THE BACK OF THIS
SIGN A SQUARE?

The other brother answered by drawing a circlééendir.
Which one was Tweedledul

w77

WHAT QUESTION SHOULD ALICE ASK? "Congratulations, you
did it again!" both brothers cried.

"Now comes the best game of all, and if you wiryat) also win a
prize!" said Tweedledee.

"This time," he continued, "we havet agreed which of us lies
and which tells the truth. What we do is this: weigto the house,
and each one comes out, each with either a redlarci card in his
pocket. Again, red signifies truth-telling and Wtasignifies lying.
Now, just one of us has a prize in his other padketou can guess
which one of us has the prize, you get it. It n@nbt important
which of us is Tweedledee and which is Tweedledyooy job is to
find out which one has the prize. Now, when we caue of the
house, you point to one of us and ask him a questi question
answerable by yes or no. But instead of answere@ggoy no, he will
again answer in sign language: He will draw eitaesquare or a
circle in the air. Now, the important point is thishe is carrying
the prize, then by a square he means yes and bygla he means
no. On the other hand, if he is not the one whaaisying the prize,
then by a square he means no and by a circle hasnes. On top
of that, he might tell the truth or he might lie—ig¢hs determined
by whether he is carrying a red card or a blackl¢ar

"But what question am | supposed to ask him?" ineghiAlice.

"Ah, that is foryouto figure out!" he triumphantly replied.
"That's the hardest part of the game, and if yau figure out the
right question, you certainiyeservea prize."
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"Well," said Alice, "I'm afraid | can't do this wibut pencil and
paper, and | forgot to bring my memorandum bookhis journey
into the Looking-Glass."

Tweedledee quickly went into the house and returwét a
pencil and a pad of paper.

"We'll be in the house while you are figuring ouuy question,
and when you are ready, call us and we will come Bake as much
time as you like."

The brothers then went into the house, and Aliceked quite
hard on the puzzle. After a while, she shoutedn 'leady.” The
brothers then came out, Alice asked one of theraestipn, and he
replied by drawing either a square or a circle he fir. Alice
pointed to one of the two brothers and said, "Y®tfre one who is
carrying the prize," and Alice was right.

How, in one question, could Alice find out whicheohas the
prize?

"Congratulations again!" said both brothers. "Yavé certainly
earned your prize!"

Alice was then given her prize, all nicely wrappadd tied
together. The more she tried unwrapping it, thateg it got!

"Have you forgotten that you're in the Looking-Giasasked one
of the brothers.

"Oh, of course!" remembered Alice, who then trigdappingit
and making the string tighter. This worked like ntaghe parcel
almost immediately unwrapped itself.

The prize consisted of a pencil and a beautifulndraew
memorandum book.
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And That's the Beautiful
Part of It!

"That was really fun!" said Alice to herself, shgrafter she
had left the Tweedle brothers. "It's so much betham taking
those nasty old examinations! Andole this memorandum book—
just what | needed!™

At this point Alice sat down on a ledge and spariteggsome time
jotting down the various adventures she wished amamber—
particularly the logic games she had just been iptaywith
Tweedledum and Tweedledee. She filled the firserpages of her
book.

And now, thought Alice, rising, | must be getting.d wonder if
Il meet the White Knight? I'd love to see him—dwJe so much to
tell him!

Shortly after, Alice came upon Humpty Dumpty sittion the
very same spot of the same wall. When he saw leegrinned from
ear to ear.

"Nice work, nice work!" he said.

"What was nice work?" asked Alice.

"Why, the way you fooled those Queens with that Ifthe
guestion! Serves them both right! Serves them righgiving you
that fool examination!”

"Oh, you know about it?" asked Alice.

"Now, if | were to give you an examination,"” began Humpty
Dumpty.
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"Oh, you needn't!" said Alice hastily.

"If | were to give you an examination,” repeated nkjty
Dumpty, "what do you think | would do?"

"I'm sure | haven't the slightest idea!" repliediod, a bit
anxiously.

"Why, child, if | were to give you an examination-einthat |
would, you know—buif | were to give you an examination, then |
would ask you only questions which have no answibesy are the
best kind, you know!"

"What's the sense of a question without an answaskéd Alice.

"Ah, that's the kind that makes ythink!" he replied.

"Think aboutwhat?"asked Alice.

"About what the answer could be," he replied.

"But | thought you said there was no answer."

"There isn't," replied Humpty Dumpty, "and that'e tbeautiful
part of it!"
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Alice tried to puzzle this out. It didn't quite $e¢0 make sense.

"Can you give me an example of such a questioni&dslice.

"Ah, now you talk like a sensible child!" repliedurhpty Dumpty.
"Surely | can give you an example. Indeed, | cankloffhand of
two examples. Which one would you like me to gioel yirst?"

"How could | know?" asked Alice. "Since | have raea what
examples you have in mind, how could | possiblyyel which one
to give me?"

"Right again,” replied Humpty. "That's what | chking a logical
child! Well, then, here's a perfect example of kived of question |
have in mind. The question is this: Is No the odrianswer to this
guestion?"

"To what question?" asked Alice. Why, to the quasti just

asked!" replied Humpty Dumpty.
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Alice thought about this for a moment. "No," sheswared, "of
course not!"

"Ah, I've caught you!" exclaimed Humpty Dumpty prby.

"How so?" asked Alice.

"Look, child, you answered no, did you not?"

"Of course | did!" replied Alice.

"And did you answer correctly?" asked Humpty Dumpty

"Certainly," replied Alice, "why not?"

"Ah, that's where | have you!" he replied. "Sin@iyanswered no
and you answered correctly, then isothe correct answer to the
guestion!"

"That's what I'm saying!" said Alice.

"Well, if No is the correct answer, then when | egkou whether
it was, you should have said yes, not no!"

Alice thought about this for a while and sudderdyshe point.
"Of course!" said Alice. "You're absolutely rightshould have said
yes, not no!"

"Ah, I've caught you again!" replied Humpty Dumptsi-
umphantly.

"What!" said Alice in amazement.

"Of course | have, child! Yes can't possibly be tigat answer!"

"Why not?" asked Alice, more puzzled than ever.

"To answer yes is to affirm that No is the corraeswer, but if no
is the correct answer, you should giteather than the incorrect
answer Yes!"

"Oh!" said Alice, more bewildered than ever. "Sguess | was
right the first time; | should have answered negéll."

"No, you shouldn'thave," said Humpty Dumpty sharply. "I've
already proven that!"

"l give up!" said Alice wearily. "What is the cortanswer?"

"Why, thereis no correct answer,” he replied in a tone of
complete triumph, "and that's the beautiful paritdf

"Where did you ever get that baffling questionKexsAlice.

"l thought it up myself!" replied Humpty Dumpty prdly. "And
wasn't | right?"

"Right about what?" asked Alice.

"Didn't the question make yahink?"
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"It certainly did!" replied Alice. "It almost maday head ache! Is
this question an example of what is called a paxado

"Indeed it is, child, and a fine one at that! Idight it up myself."

"l know that,” said Alice. "You've already repeaiétivice."

"Not so," replied Humpty Dumpty, "lI'veaid it twice, but |
repeatedt only once.

"Anyhow," he continued, "paradoxes are usuallyhe form of
statements rather than questions. Mine is novehat it is in the
form of a question rather than a statement. Itaseld on the idea
behind the famous statement which asserts its ageliood."

"What statement is that?" asked Alice.

"It is the following well-known statement—here, kete write it
for you."

Alice handed him her pencil and memorandum bookmplty
Dumpty glanced through the first nine pages.

"This is interesting stuff,” he said, "but you'verdgotten to
number the pages. You should always number thespyoge know!
Otherwise, how can you tell which page follows wit#te

"But the pages are ndvose,"replied Alice. "They are bound
together. So it is obvious which page follows witich

"You should always number your pages,” repeated ptym
Dumpty. "Here—I'll number them for you."

He then numbered the first nine pages, then théhtamd
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eleventh pages, which were still blank. Then hetaitbe following
on the tenth page and handed it back to Alice.

—10—

THE SENTENCE
ON PAGE10 Is
FALSE.

"Now," said Humpty Dumpty, "is the statement on @agn of
your book true or false?"

"l see no way to tell," replied Alice, after thimlg it over for a bit.
"It could be either.”

"Wrong!" exclaimed Humpty Dumpty. "It's not thatdbuld be
either—it's that icouldn'tbe either!"

"Why not?" asked Alice.

"Now look, child; could the sentence possibly heet?"

"Why not?" asked Alice.

"Well, suppose it were true. Then what it says nhesthe case.
But what itsaysis that it is false. Therefore, it must be the dhse it
is false. So if it is true, it is also false. Buid impossible that it can
be both true and false; therefore it is impossthb it is true."

"Of course," said Alice, "and since it cannot pbisbe true, then
it must be false.”

"Wrong again!" said Humpty Dumpty triumphantly. ‘tan't be
false either!"

"Why not?" asked Alice.

"Well, suppose itverefalse. Then what it says ot the case. Now,
what it says is that it is false. Since what itssenotthe case, then it
is not the case that it is false—in other wordssitrue. So if it is
false, then it is true, and we again have a coidtith. Therefore,
it can't be false. That's glory for you!"

"Oh, dear," said Alice disconsolately. "I seem ®ib the same
predicament as with your first puzzle!"

"Exactly!" replied Humpty Dumpty, "and that's theautiful part
of it!"
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"Actually," said Alice, "I heard something like thparadox
before: It is the story of Epimenides the Cretahpvgaid, 'All
Cretans are liars.' If Epimenides is telling thehy then he is lying,
and if he is lying, then he is telling the trutlo. 8e have a paradox."

"Not true!" said Humpty Dumpty, decisively. "Thata popular
fallacy! This is one of these things whiseemdike a paradox, but
really isn't one."

"Will you please explain?" asked Alice.

"In the first place, what do you mean by a liar?-e-avho lies all
the time, or one who lies some of the time?"

"I had never thought of that before," admitted Ali¢l guess one
who lies even some of the time should be calladrd' |

"Then there icertainly no paradox,” replied Humpty Dumpty.
"Epimenides' statement could be true, which wobhkhtmean only
that all Cretansometimesie. Then Epimenides, being a Cretan, also
sometimes lies, but that does not mean that thepiar statement
in question is a lie. Thus there is no paradox."

"l see," said Alice. "Then | guess | had betteiirdef liar as one
who alwayslies. Then we get a paradox?"

"No, even then we don't," replied Humpty Dumptyhigtime
we do know that Epimenides' statement can't be beeause if it
were, then all Cretans would always lie, and Epihes) being a
Cretan, would always lie, hence would have liediwhe made that
statement. So if the statement were true, it waildd have to be
false, which is a contradiction."

"Then itis a paradox!" said Alice.

"No! No!" said Humpty Dumpty. "A contradiction onbrises if
we assume the statement true; if the statemeaniss,fthere is no
contradiction!"

"Will you please explain that?" asked Alice.

"Well, what does it mean for the statement to bsefalt means
that it is not the case that all Cretans are lidrsether words, that
at least one Cretan sometimes tells the truth.llSthat emerges
from Epimenides' having made the statement ishtdas lying and
that at least one Cretan sometimes tells the triittis is no
paradox!"
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"That's interesting!" said Alice.

"Incidentally,” added Humpty Dumpty, "if we madeettaddi-
tional two assumptions that Epimenides is dinéy Cretan, and that
the statement he made is the only statement henea@e in his life,
then we would have a paradox! It would then be jlils¢ the
statement | wrote down in your book which assetts awn
falsehood.”

"Come to think of it," added Humpty Dumpty, "I'ké to try
another experiment. May | have your memorandum haoydin ?"

Alice handed him the book with a pencil. Humpty Dptynwrote
something, handed the book back, and said, "Loogage eleven.
Is the statement there true or false?"

Alice turned to page 11, and here is what she found

11—

THE SENTENCE
ON PAGEll Is
TRUE.

Alice thought about this for a while.

"l see no way to tell," replied Alice. "It seemsne that it could
be either: If it were true, there would be no cadiction; and if it
were false, there also wouldn't be any contradictio

"This time you're absolutely right!" said Humpty mpty. "Now,
that's what | call being chameleonic!”

"Whateverdid you mean by that?" asked Alice in astonishment.

"All I meant is that sometimes you are wrong anchstbmes you
are right—-just like a chameleon is sometimes ookrcand
sometimes another."

This seemed to Alice a most odd use of the wordneHeonic-
still (as Alice recalled) Humpty Dumpty sometimessthis own very
special way of using words!

"Now, I'd like to try something else,” said Humgbyumpty. "Let
me have your notebook again.”

Humpty Dumpty took it and on pages 10, 11 hesedathe
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figures 10 and 11 in both sentences and rewrotel@1in their
places, so the pages now looked like this:

— 10— e
THE SENTENCE THE SENTENCE
On Pace 11 On Pace 10
Is FaLsE. is TrRUE.

"Now," said Humpty Dumpty, "is the sentence on patgven
true or false?"

Alice thought about this for some time and suddesdyv the
solution.

"It couldn't be either,” she said. "It's again agux!"

"Right you are!" said Humpty Dumpty. "Only how walulou
prove it?"

"Well," said Alice, "the sentence on page elevere#@ly asserting
its own falsehood—only indirectly: it affirms thergence on page
ten which asserts the falsehood of the sentengega eleven. So if
the sentence on page eleven is true, it must @&dalbe, and if it is
false, it must also be true. So we have a paradox.”

"Now you're really learning!" exclaimed Humpty Dutgpn a
satisfied tone.

"Actually there is one paradox | coulteverfigure out!" said
Alice. "Perhaps you can help me?"

"Indeed, I'll be glad to,"” said Humpty Dumpty prdyud"l can
solve any puzzle that's ever been invented, anot anbre that
haven't. What's your problem?"

"It's the one about the barber,"” replied Alice. ¢értain barber
living in a small town shaves all the inhabitanteoadon't shave
themselves and never shaves any inhabitant whosth@eg& himself.
Does the barber shave himself or not?"

"Oh, that's an old one, and a very easy one!" ladgHumpty
Dumpty.

"l can't see any possible solution!" said Alicevélthought it over
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and can't get anywhere! If the barber shaves himten he is
violating his rule by shaving someone who shavesshlf. If he
doesn't shave himself, then he is one of those dtn@t shave
themselves, and since he shaves all such peojgie,hth must shave
himself. So whether he shaves himself or not, yeuagcontradic-
tion! Now, you can't get out of this one by sayitiys neither true
nor false that he shaves himself," becauseustbe either true or
false that he shaves himself!"

"Thatwho shaves himself?" asked Humpty Dumpty.

"Why the barber, of course!"

"Which barber?" asked Humpty Dumpty.

"Obviously the barber of the story!" replied Alica,bit impa-
tiently.

"Oh, really now?" said Humpty, "and who ever sdid story is
true?"

Alice thought about this for a moment.

"Come now," said Alice, "it igiventhat the barber is as described;
in approaching a puzzle, one can't deny what'sngfve

"Can't one?" replied Humpty Dumpty, "even when #oecalled
given is self-contradictory?"

This was a new idea to Alice.

"The fact is,” continued Humpty Dumpty, "therg® no such
barber, there never has been any such barber hane nevewill
be any such barber. There simpluldn'tbe such a barber, because
if there were, you would have a contradiction.”

Alice was not quite convinced.
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"Now look," said Humpty Dumpty, a bit irritatedlysuppose |
told you that there was a man, and he was sixtédletand he wasn't
six feet tall—what would you say?"

"Obviously that there was no such man,” replieccali

"Good! And suppose | told you that there was a banvho
neither shaved himself nor didn't shave himself—wiauld you
say?"

"That there was no such barber," replied Alice.

"Well, that's exactly the barber of this story! Bux barber could
neither shave himself nor not shave himself. Etgere is no such
barber. That's logic for you!"

This completely convinced Alice.

"There is a related problem which will put this pkem in a still
better light," continued Humpty Dumpty. "In a centaown there
aretwo barbers—call them Barber A and Barber B. It is giteat
Barber A shaves all the inhabitants who don't sliheenselves, but
it is not given that he doesn't shave some other inhabiasigell.
As for Barber B, he never shaves any inhabitant whaves
himself, but he doesn't necessarily shalteinhabitants who don't
shave themselves. Now, it is perfectly possible Barbers A and B
exist; there is no contradiction in assuming they'd

"Then what's the problem?" asked Alice.

"The problem has two parts: Does Barber A shaveshifnor
doesn't he? And does Barber B shave himself orrdbks?"

Alice thought about this for a bit. "Barber A shav@mself and
Barber B doesn't,"” answered Alice, quite proudly.

"Good! Very good!" Humpty Dumpty exclaimed. "Nowart you
tell me why?"

"Because," replied Alice, quite confidently, "if Beer A didn't
shave himself, then he would be one of those whio'tdshave
themselves, but since he shaves all such peopleontl have to
shave himself. This is a contradiction. Therefdre,doesn't shave
himself. As for Barber B, if he shaves himself, thee would be
shaving someone who shaves himself, which he néwes. There-
fore, Barber B can't shave himself."

"Now you're learning!" said Humpty Dumpty. "It'saly lucky
for you that you have such a good teacher!"
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Alice did not quite know what to say to this; Hum@@umpty's
logic sessions were certainly most instructive., Yskte thought, he
does seem to belittle onthe boastful side!

"You said this puts the old barber puzzle in a dight," said
Alice. "What is the relationship between the twares?"

"Oh, I'm glad you asked that," he replied. "Welbuysee, there
could be a barber like Barber A, and such a barbest shave
himself. Also there could be a barber like BarberoBly such a
barber could not shave himself. However, you chaite Barber A
and Barber B being the same person! Now, in thgiral problem,
you were giveroneperson who had both the properties of Barber A
and of Barber B, anthatis impossible!"

"Oh, | see!" said Alice, "that is interesting!"

"Here's another puzzle for you," said Humpty Dumpand this
one does have a definite answer. You know the dmiathe
Hearts Club?"

"No," replied Alice, "I've never heard that one dre.”

"Good," he replied, "you got that one right!"

"l got whatright?" asked Alice.

"The question | asked you! | asked you whether ioow the
puzzle about the Hearts Club, and you said you néeard it
before, and you were right!"

"Well, yes," said Alice, "of course | was right,lpmow could you
have known it?"

"Because | invented the puzzle myself, and I'veenduld it to
anyone before, so yamusthave been right!"

"Oh!" said Alice. "But what is the puzzle of the &ies Club?"

"Well," he replied, "in a certain community, thenabitants have
formed various clubs. One particular club is called Hearts Club.
We are given the following facts:

"(One) Given any lady in the community, if she does belong
to every club, then she belongs to the Hearts Club.

"(Two) No man can be a member of the Hearts Clubsmthere
is at least one other club of which he is not a fi@&m

"(Three) Given any club, every man outside the daues every
lady in the Hearts Club.
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"Now," continued Humpty Dumpty, "Lillian is a ladgf the
community, but it is not given whether or not seseaimember of
the Hearts Club. Richard is a man of the commuratgd it is also
not given whether or not he is a member of the t4e@tub. Can it
be determined whether or not Richard loves Lillian?

"l don't see how!" replied Alice.

"Ah, that's because you don't think!" replied Hugn@iumpty.
"Yes, child," he continued, "it is possible to detée it. In fact—
ah, you may not believe what | am going to tell y@hat | am
going to tell you—oh, yes, you may well look suged! What |1 am
going to tell you is that in such a towal| the men must lovall the
ladies!"

Alice thought about this. "I still don't see whlie finally said.

"Well, child, it follows from the first premise thavery lady in the
town must belong to the Hearts Club. Why? Becaisde any lady:
either she doesn't belong to all clubs or she theésng to all clubs.
If the former, then, by the first premise, she mistong to the
Hearts Club. If the latter, then of course she bgfoto the Hearts
Club, since the Hearts Club is one of all the clis in either case,
she belongs to the Hearts Club. This proves thathal ladies in
town belong to the Hearts Club."

"l see that,” said Alice.

"Well," continued Humpty Dumpty, "it follows fronhe second
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premiss that no man in the town belongs to all ¢th#s. Why?
Because if a man belonged to all the clubs, thewtdd belong to
the Hearts Club in particular, yet no man belongim@ll the clubs
can belong to the Hearts Club. Therefore, no mdonigs to all the
clubs.”

"l see that,” said Alice.

"This means," he continued, "that every man is idetsit least
one club, but any man outside any club loves &l lddies in the
Hearts Club. Therefore, all the men in town lovefa ladies in the
Hearts Club, but since all the ladies are in tharkeClub, then all
the men in town love all the ladies in town."

"That was interesting!" said Alice. "Tell me anathie

"Well," said Humpty Dumpty, "would you believe ftlitold you I
had a baby?"

"Why not?" said Alice.

"And would you also believe it if | told you thaverybody loves
my baby?"

"Why not?" said Alice.

"And would you also believe it if | told you thatynbaby loves
only me?"

"I don't see why not," replied Alice.

"Ah!" said Humpty Dumpty, "if you believedll those things,
then you'd be inconsistent!"

"Why?" asked Alice.

"Or at least you would be driven to a very absuydatusion: You
don't believe I'm my own baby, do you?"

"Of course not!" replied Alice.

"Well, you'dhaveto if you believed all those other things!"

"Why?" asked Alice, who was very puzzled.

"It's just simple logic, that's all. Look, suppds@se other things
were true. Since everyone loves my baby, then niy ladso loves
my baby."

"Oh, | hadn't thought of that!" said Alice.

"Of course not, but yoshouldhave, you know. You should always
think of everything."
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"I can't think ofeverything!"replied Alice.

"I never said youcould," replied Humpty Dumpty. "I merely said
youshould."

"But is it reasonable to say that | should do sdrred that |
cannot do?" asked Alice.

"That is an interesting problem in Moral Philosophle replied,
"but that would take us too far afield. Coming baokthis problem,
since my baby loves himself and also lowedy me, it would follow
that | am my own baby! Therefore, not everythingltd you can be
true."

"That was a funny one!" said Alice.

"True," replied Humpty Dumpty, "and now | would &kto tell
you a rather special puzzle. It's one | inventedselfy but I'm not
sure | know the answer to it! It seems like a pargdbut I'm not
absolutely sure it is."

Alice was very curious as to what sort of puzzlaildopossibly
confound Humpty Dumpty himself!

"Well, it's like this," he began. "You know puzzlabout knights
who always tell the truth and knaves who alway8'lie

"Oh, many indeed!" replied Alice.

"Well, then, suppose you are in a land inhabitedirety by
knights who always tell the truth and knaves wheais lie. You
meet one inhabitant about whom you know nothing—yall know
is that he is either a knight or a knave, but yawénno idea which.
He makes but one stateme¥itu do not and never will know that | am a
knight.What would you conclude?"

"Well, let's see," said Alice. "Suppose he is avemaThen his
statement is false, which means that | do or wilbW that he's a
knight. But if | knowthat he is a knight, then he must in fact be one
(because whatever is known must be true). Therefidrbe is a
knave, then he must be a knight, which is a contta@h. So he
can't be a knave; so he must be a knight."

"Then you know he is a knight," said Humpty Dumpty.

"Yes," said Alice, "but that makes further troubl®ince | know
he is a knight, then his statement that | do nat mever will know

99



ALICE IN PUZZLE-LAND

that he is a knight—this statement must be fal¢echvmakes him a
knave! So we have a paradox.”

"So it seems,” said Humpty Dumpty, "and yet—"

"I guess the only solution is that the given coiudis are
impossible," interrupted Alice. "No inhabitant ofkaight-knave
land could ever make such a statement.”

"So it would seem,"” replied Humpty Dumpty, "and-y€t

Here Humpty Dumpty paused and got lost deeply ought

"And yet, what?"asked Alice.

"And yet, child, | don't really know—I say a knighbuld have
made that statement—at leastytmhe could."

"Why to me?" asked Alice.

"Because of the way you reacted!" replied Humptynipty.
"Suppose you actually went to such a land and menhabitant
who did make that statement. What would you make of it?"

"l told you," replied Alice, "that | would be douit that the
given conditions applied. In other words, | woulel ¢ooubtful that
the knights always told the truth and the knavegags lied."

"Then you would have no idea whether the speakeramManight
or a knave?"

"Of course not," replied Alice, "how could 1?"

"Then the fellow told the truth after all, so heutwb be a knight
and it could be that the given conditiotdshold!"

"Oh, dear," said Alice, "it seems that whateveay & wrong!"

"Exactly!" replied Humpty Dumpty triumphantly. "Anthat's
the beautiful part of it!"
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CHAPTER w 9

The White Knight Couldn't
Quite Remember

"Humpty Dumpty is really one of the most confusing
characters I've ever met!" thought Alice, sometiafier she had
left him seated in deep thought upon the wall. "Aatdhe same
time," she continued to herself, "he is so remahkadgical! |
wonder how he manages to be both confusinglogical?"

Just then Alice spied her old friend the White Kitigvay off in
the distance, slowly riding in her direction. Of allice's puzzle-
adventures in the Looking-Glass, those that nolofolre the ones
she remembered most vividly. For years after, sty@ kelling her
friends these fascinating and unusual puzzles.

The White Knight saw Alice from the distance, wayedhd
promptly tumbled off his horse.

"Oh, dear!" thought Alice. "There he goes againlylla he really
should have a wooden horse with wheels after all!"

Well, the Knight was not the least bit hurt (haviiajen headlong
into his sugar-loaf helmet); he remounted and,radt®ut five or
six more tumbles, finally reached Alice. He wasigtdled to see her
and to hear all about her latest adventures. He peaticularly
interested in the trials in Wonderland concerning $tolen tarts.

"As to trials,"” said the White Knight, "I've beea some of the
finest trials in the world!"

"Oh, please tell me some!" said Alice, who was vietgrested in
these matters.
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"Oh, yes," said the White Knight, "they were veingf very fine!"

"But will you tell me some?" asked Alice.

"Very fine trials,” repeated the Knight. "Why onligst week—or
maybe it was the week before last—I attended &'tria

"What was the trial about?" asked Alice.

"Well, 1 don't quite remember exactly what theltvimsabout,but
| remember it was about something or other.”

"I would imagine so," replied Alice, who could hardefrain
from laughing. "It isn't usual to have a trial abowthing!"

"Quite right, quite right,” replied the Knight. "€htrial was
definitely about something; the only trouble is that | canlite
remember just what that something was! It seemisgbimeone or
other had done something he wasn't supposed todene and so
there was a trial."

There was a long pause.

"Do you remember anything else?" asked Alice.

"I remember that there were three defendants aatjtist one
of them was guilty."

"Oh, good," replied Alice. "Who were the defend&its




The White Knight Couldn't Quite Remembe

"Who were the defendants?" repeated the White Knigiho
were they? | can't quite remember jugho they were, but |
definitely remember there were three of them."

"Well, what happened at the trial?" asked Alice.

"What happened?" repeated the Knight. "Why, thesdéénts
made statements!"

"What statements did they make?" asked Alice, wias getting
just alittle impatient with the rather slow way the account gaisg.

"What statements?" repeated the Knight. "What stateés? |
can't quite remember justhat the statements were, but | do
remember that they made statements."

"Really now!" said Alice, who was getting quite sparated.
"Don't you remembeanythingabout the statements?"

"Oh, yes," replied the White Knight, "I rememlsamethingabout
them. The first defendant accused either the sedafendant or
the third defendant, but | don't remember which.bne

"What about the second defendant?" asked Alice.

"Well, the second defendant was asked who wasygulhd to
everyone's surprise he claimed to be the guilty’one

"And the third defendant?" asked Alice.

"Well, the third defendant was asked who was gutyd either
he accused himself or he accused the second defentat
unfortunately | can't quite remember which."

Alice tried to puzzle all this out, but could notike head or tail
of what went on.

"Tell me,"” said Alice, "did the innocent defendatisth know
who the guilty defendant was?"

"Oh, yes," replied the Knight, "the defendantskalew who was
guilty."

"Then | guess some of the defendants lied, and magime told
the truth. Is that it?"

"That's right," replied the Knight. "Some of therad and some
of them told the truth."

"Can you remember which ones lied and which onés tioe
truth?" asked Alice.

"Well," replied the White Knight, "I remember th#ie guilty
one lied. As for the innocent ones, | remember #ititer one of
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them told the truth, or maybe the other one didmarybe they
both did, but | can't remember which."

This concluded the White Knight's account. Of &ié ttrial
accounts | have ever heard in my life, thought élihis is the most
unsatisfactory! Yet, as Alice pondered more andemover this
problem, she came to realize that despite all thétéAKnight's
memory lapses, he had given her enough informatiodecide
whether the first, the second, or the third defahaas guilty.

Which one was guilty? (This is Probl w78.)

w70

THE SECOND ACCOUNT"Yes, I've seen some fine trials, some
very fine ones!" said the Knight, after Alice haalv&d the last
puzzle.

"Tell me another," requested Alice.

The puzzle which now follows is one of the best thlice had
ever heard.

"Well," said the Knight, "the trial of last monthas quite
interesting. Again there were three defendants, anig one of
them was guilty. The first defendant spoke firgert the second
defendant spoke, and the third defendant spoke' last

"But what did theysay?"asked Alice.

"l don't quite remember what thegid," replied the Knight, "but
| do remember that each of the defendants accusedobthe
others. However, | can't remember who accused wiiard. now,
can you figure out who was guilty?"

"Of course not!" replied Alice. "So far you haveldome
practically nothing! Could you at least tell me ahiones lied and
which ones told the truth?"

"Very interesting that you should have asked thegplied the
Knight, "because two weeks ago | told this casthéowWhite King,
who had been unable to attend the trial. The WKiitgy asked me
the very same question, and when | told him whicthe three lied
and which ones told the truth, he was able to deedw the guilty
one was."
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"Oh, good!" said Alice. "Which ones did lie and whiones did
tell the truth?”

"Alas, | have forgotten that by now!" replied thaikht.

"Then | guess it's hopeless for me to solve thetenys said Alice
sadly.

"That's very remarkable that you should have shad!t replied
the Knight. "Because the same thing happened tdasteweek. |
met Humpty Dumpty and told the case to him. | atdd him that |
had told the White King about the case a week eadnd that the
White King was able to solve it after | told him ieh ones lied and
which ones told the truth. Then Humpty Dumpty askee which
ones had lied and which ones had told the truth blguhen | had
forgotten, so | couldn't answer Humpty Dumpty's stien. Then
Humpty Dumpty also said, 'Then | guess it is hopglor me to

solve it."



ALICE IN PUZZLE-LAND

"So Humpty Dumpty didn't solve it," said Alice.

"Oh, yes, he did, because he asked me anotherigueand
when | answered, he was able to solve it."

"What question was that?" asked Alice eagerly.

"Unfortunately | have forgotten by now," repliedetihite
Knight.

"It is very difficult to get information from you,%aid Alice.
"Don't you remembeanythingabout the question?"

"Yes," replied the Knight, "I remember that Humpgdyumpty
either asked me whether any two consecutive staitsmeere true,
or he asked me whether any two consecutive statemee false,
but I can't remember which of the two questionsa$leed, or what
answer | gave."

Which of the three defendants was guilty?

w30

THE NEXT TRIAL "I remember another curious trial," said
the White Knight. "It involved three defendants.ckaf the three
accused one of the other two. The first defenda tlie only one
who told the truth. Had each one accused somedferatit, but
again not himself, then the second defendant wbale been the
only one who told the truth."

Which of the three defendants was guilty?

w51

THE NEXT TRIAL "Another trial | know about," said the
White Knight, "is one in which | was not presemntwhs told to me
by the Jabberwocky.

"As the Jabberwocky explained, there were agaieethidefen-
dants. Each of them accused one of the othershéuwabberwocky
didn't tell me who accused whom. However, he didte that the
first defendant told the truth."

"What about the second defendant?" asked Alice.

"The Jabberwocky never told me whether the secefiendant
told the truth or lied."
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"And the third?" asked Alice.

"The Jabberwocky told me whether the third defehtad lied
or told the truth, but unfortunately I cannot nosmember what
he told me. All | do remember is that at the tirhe §abberwocky
told me, | was able to determine which of the thdefendants was
guilty, but now I've forgotten which one it was."

Which of the three defendants was guilty?

wy 82

ANOTHER CASE"l remember being told about a rather
similar trial," continued the Knight. "Again thereere three
defendants; each accused one of the others, anfirshene told
the truth. Again the Jabberwocky didn't tell me Witee the second
lied or told the truth, but he did tell me whethke third lied or
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told the truth. This information was not enoughetwable me to
deduce who was guilty. Then the Jabberwocky toldwhe the
third defendant accused, and | could then determwhe was
guilty. But | no longer remember whether the tharte lied or told
the truth, nor do | remember whom he accused." Whas guilty
this time?

w83

ANOTHER CASE"There was one trial at which | was present
and the Jabberwocky absent," said the White Knighgain there
were three defendants, and only one was guilty. fiilsedefendant
was asked whether he was guilty, and he answergaryao, but |
can't remember which. Then the second defendant asked
whether he was guilty, and he answered yes or utoadmin | can't
remember which. Then the third defendant was askeether the
first defendant was innocent or guilty, and he @itbaid the first
defendant was innocent, or he said the first dedahavas guilty,
but | no longer remember which it was. Do you hawg idea yet
who was guilty?"

"Of course not!" replied Alice.

"I figured not," said the Knight. "However, | als@member
something else: | don't remember which ones tokl tituth and
which ones lied, but | do remember that at leas ohthem told
the truth and at least one of them lied. Now cam fygure out who
was guilty?"

"Surely not!" replied Alice.

"l figured not," said the White Knight, "but if will help you any,
let me tell you that last week | met the Jabberwpekho asked me
about the trial. At that time | still rememberedatteach defendant
had said, and I told the Jabberwocky what eachhawesaid. | also
told the Jabberwocky that at least one of the tlstagements was
true and that at least one was false. The Jabb&gpwas then able
to figure out who was guilty."

At this point Alice—and also you—have enough infatian to
solve the case.

Who was guilty?
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w84

ANOTHER CASE "l remember another trial at which | was
present,” began the White Knight. "Again there wimee defen-
dants, and only one of them was guilty. | rementbet the first
defendant accused the second defendant, but | aaalt remem-
ber what either the second or third defendant daadso remember
that last week | told the case to the Red Queen, latold her
another fact which | cannot now quite rememberitiez told her
that the guilty one was the only one who lied, ooltl her that the
guilty one was the only one who told the truth, Hutan't
remember which. But | do remember that the Red Quwess able
to solve the case." Who was guilty?

w85

AND THIS CASE? "There was one trial about which | remem-
ber a great deal,” said the White Knight. "I rememthat there
were again three defendants and that only oneeshtivas guilty. |
distinctly remember that the first defendant acduiee second
defendant, and the second defendant accused hinide¢h the
third defendant either accused himself, or he amtuthe first
defendant, but | can't remember which.

"I told this problem to Humpty Dumpty some time ago
continued the White Knight, "and Humpty Dumpty adkaee how
many of the three statements were true. | can'enebber now what
| told him, but after I told him, Humpty Dumpty wable to solve
the case.”

Who was guilty?

w36

WHAT WAS THE FATE OF THE GOAT "Yes, I've seen some
fine trials, very fine, very fine!" continued the hite Knight. "I
remember one curious one, and | even remember wieo t
defendants were!"
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"That's refreshing!" said Alice.

"Oh, yes, it was a very fine trial!l The three defants were the
Goat, the Beetle, and the Gnat."

"I remember them well,” said Alice, recalling hetvantures with
the Looking-Glass Insects.

"The Goat was the main suspect,” continued the KnigFirst
the Goat accused one of the insects—either he edtdbe Beetle or
he accused the Gnat—but | can't quite rememberhwiiben the
Beetle either accused the Gnat or he accused tlag Got | can't
remember which one. Then the Gnat accused oneeobttier two,
but unfortunately | no longer remember which oneabeused.”

Oh, dear, thought Alice, I'm going to have trouabmin!

"I also remember,"” continued the Knight, "that otleeidence
came up, and the Court either knew that the Gat, lor they
knew that both insects told the truth, but | caethember which—
maybe it was both."

"Was the Goat convicted or not?" asked Alice.

"I don't quite remember whatid happen,” replied the Knight,
"but | do remember that either the Court convictled Goat, or
they acquitted the Goat, or they did neither."

"Well, of course the Court did one of those threags!" cried
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Alice. "One doesn't have t@memberthat; it's a simple matter of
logic!"

"Quite right,” said the Knight, "and yet | seemrtanember it so
vividly!"

"Anything else you remember?" asked Alice.

"Well, a few days ago | met the Gentleman dressewhite
paper — the one you once met on the train. He wasble to attend
this trial, but he was quite interested in what geaped, since he
personally knew each of the three defendants.d hain all | have
told you so far, and, in addition, | rememberedha&t time whether
it was that the Goat had lied or whether it wag tha two Insects
had told the truth. When | told him which, he wédesto determine
whether the Goat was convicted, acquitted, or wérethe Court
was undecided.”

Was the Goat convicted, acquitted, or was the Qoudiecided?

w87

THE MOST BAFFLING CASE OF ALLOf all the trials that the
White Knight recounted, the one that follows is thee that
remained most firmly in Alice’'s memory. At first #eemed so
utterly impossible to solve, and yet, with furthesflection, it
completely succumbed to logical analysis.

"In this trial,"” began the White Knight, "there vweagain three
defendants, and only one was guilty. The first ddént either
claimed that he was innocent, or he claimed he gualty, but |
can't remember which. Then the second defendahnéredlaimed
that he was innocent, or he claimed to be guilty, dgain | can't
remember which. Then the third defendant eitheused the first
defendant, or he claimed that the first defendams$ Wwnocent, but
again | cannot remember which. However, | vividgprember that
at mostone of the three statements was true.

"Last month," continued the Knight, "I met the Jablocky and
| told him all I have told you so far. Also, at théme, |
remembered what each of the three defendants aaddwhen |
told the Jabberwocky what each had said, he was tabsolve the
case."
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"l see,” said Alice, "and now, given this additibri@formation
about the Jabberwockyshould be able to solve the case. Is that it?"

"No," replied the White Knight thoughtfully, "no,on you don't
have enough information yet."

"What else do | need to know?"

"Well," replied the Knight, "a week after | spoke the Jabber-
wocky, | met Tweedledee, who takes an intereshesé matters,
and told him everything | have told you so far. @tirse, he could
not solve the case any more than you can now deveder, he
asked me if | could remember what the first defendsad said.
Fortunately, 1 could remember at the time, andld tim what the
first defendant said. Still Tweedledee was unabledve the case.”

"This is most interesting!" said Alice. "So, knowinthat
Tweedledee couldn't solve the case, knowing what tpdd him,
then | should be able to solve the case?"

"Oh, no," replied the Knight, "there is more to cam

"A week later," continued the Knight, "I met Tweedum. |
didn't tell him about my meeting with Tweedledeet btold him
everything else I've told you so far. Then Tweedradwanted to
know, not what the first defendant said, but hdeitasked me
what the second defendant had said, or else helaskenhat the




The White Knight Couldn't Quite Remembe

third defendant had said, but today | unfortunatsnnot remem-
ber which question he asked me. Anyhow, whicheugstjon he
asked me, | knew the answer at the time and toid. Htill,
Tweedledum was unable to solve the case."

"This gets more intriguing by the minute," repligtice. "So now
I have enough information to solve the case?"

"Oh, no," replied the Knight, "I must yet tell yonore.

"Well," he continued, "only last week | met Hump@ympty and
told him everything I've told you so far. | toldnmiall about the
Jabberwocky solving the case and all about the ttaat neither
Tweedledee nor Tweedledum could solve it, even whth added
information they had. Humpty Dumpty immediately koout his
pencil and notebook and worked on it quite a whHmally, he
shook his head and said, 'l don't have enough datarly you
could remember whether it was the second defendatiie third
defendant whom Tweedledum inquired about, themghtbe able
to solve it—but even then, I'm not sure that | abulWell,
fortunately, Idid remember at the time, and | told Humpty Dumpty
which of the two defendants Tweedledum inquireduabo didn't
tell Humpty Dumpty what that defendant said, beeaudidn't
remember at the time, but | did tell him which defant it was.
From this, Humpty Dumpty was able to solve the case

"And now," concluded the White Knight, "I have giveou
enough information foyouto solve the case."”

"Alice couldreally solve this case?" asked Alice in astonishment.

"Yes, she could," | replied, "and so can you. Omlyvolves a
good deal of concentration!" Who was guilty?
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Looking-Glass Logic

Lewis Carroll has told us very little about the estiWhite
Knight; all he told us was that he once tried toguthe first White
Knight's helmet, which was very careless, congsigetihat the first
White Knight was in it at the time.

Well, when Alice met him, she was totally baffle8b many
statements he made seemed to be wrong! Could baebef those
people who always lie? thought Alice. No, she tejg¢his outright,
since her intuition told her that he was a completacere person.
But the things he said! First of all he told Alitdeat she was a
unicorn. When Alice asked him, "Do you really beéel am a
unicorn?" he answered, "No." Next he claimed that\White King
was asleep and dreaming of Alice, but then he tsa@idVhite King
was not dreaming of anything. Then two contradic&tatements
came up (I forget just what they were) and he @itaimed that one
of them was true, then he claimed the other wae fand then he
claimed that they were both true.

At first, Alice thought that he was simply beingamsistent, but
she could never catch him in a direct inconsistertat is, she
could find no statement which he claimed to be tanel also
claimed to be false, though he would claim thatstadement was
both true and false! Still, she could not get honntake separate
claims—one that the statement was true, and ther dtfat the
statement was false.

After several hours of questioning, Alice gathea@dnormous
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amount of data, which she recorded in her memonanioliok. She
took it all to Humpty Dumpty to see if he could éxip it.

"It figures," said Humpty Dumpty, looking througHiée's notes,
"it figures!”

"What do you mean by that?" asked Alice. "Is thiki#&/ Knight
untruthful?"

"The White Knights never lie," replied Humpty Durngpt

"Then | don't understand," replied Alice, "l realiypn't under-
stand!"

"Of course not,” responded Humpty Dumpty contemptlyp,
"you don't understand Looking-Glass logic!"

"And what is Looking-Glass logic?"

"The kind of logic used by Looking-Glass logicidhise replied.

"And what is a Looking-Glass logician?" asked Alice

"Why, one who uses Looking-Glass logic," he replig8urely,
you could have guessdaat!"
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Alice thought this over. Somehow, she didn't fildstexplana-
tion very helpful.

"You see,” he continued, "there are certain pedmee called
Looking-Glass logicians. Their statements seemt dizarre until
you understand the key—which is really quite sim@ace the key
is understood, the whole business makes perfesesen

"And what is the key?" asked Alice, more curiouartlever.

"Oh, it would never do teell you the key! However, | will give
you some clues. In fact, | will give you the fivadic conditions
about Looking-Glass logicians from which you adeducethe key.
Here are the conditions:

"Condition One—A Looking-Glass logician is completely honest.
He will claim those and only those statements wtiehactually
believes.

"Condition Twe—Whenever a Looking-Glass logician claims a
statement to be true, then he also claims thatdesrdt believe the
statement.”

"Just a minute," interrupted Alice. "Are you notnt@dicting
yourself? According to the first condition, a LoogiGlass logician
is always truthful. If, then, he claims a statemtenbe true, he must
really believe that it is true. How then, withoyinlg, can he claim
that he doesn't believe the statement?"

"Good question," replied Humpty Dumpty. "Howevernéver
said that a Looking-Glass logician is alwaygzurate!Just because he
believes something doesn't mean that he neces&aolysthat he
believes it, nor even that he necessarily beli¢kias he believes it.
Indeed, it could happen that he erroneously beti¢liat he doesn't
believe it."

"You mean," replied Alice, utterly astonished, "thea person
can actually believe something, and yet believe tie doesn't
believe it?"

"With Looking-Glass logicians, yes," replied Humg@ympty, “in
fact with Looking-Glass logicians thislways happens—this is a
direct consequence of the first two conditions.”

"How is that?" asked Alice.

"Well," replied Humpty Dumpty, "suppose he beliexestate-
ment to be true. Then, by Condition One, he claimesstatement is
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true. Then, by Condition Two, he claims that heshtebelieve the
statement. Hence, again by Condition One, he meigtve that he
doesn't believe the statement.

"Anyhow," continued Humpty Dumpty, "I'm giving yotoo
many hints! Let me finish my list of conditions,cathen you should
deduce the key to the entire mystery.

"Condition Three—Given any true statement, he (the Looking-
Glass logician) always claims that he believesstagement.

"Condition Four—If a Looking-Glass logician believes something,
then he cannot also believe its opposite.

"Condition Five—Given any statement, a Looking-Glass logician
either believes the statement or he believes iposipe.

"And that," concluded Humpty Dumpty proudly, "isetkentire
list of conditions. From these you should be ablénfer just which
statements a Looking-Glass logician believes tdarbe and just
which ones he believes to be false. | will now gsk some questions
to test your understanding.

"Question One-Suppose a Looking-Glass logician believes that the
Red King is asleep. Does he believe that the Red) kK§ dreaming
of you, or doesn't he?"

"Now, how could | possibly know that?" cried Alice.

"You should," replied Humpty Dumpty. "The answerldas
directly from the conditions, but |1 won't tell ydwow until later.
Meanwhile, let me ask you this:

"Question Twe-Suppose a Looking-Glass logician believes that
either the Red King or the Red Queen is asleepsitdellow that
he believes that the Red Queen is asleep?”

"Why should it?" replied Alice.

"It does,” said Humpty Dumpty, "but | won't tell yovhy till
later. Meanwhile, try this:

"Question Three-Suppose he (the Looking-Glass logician) believes
that the Red King is asleep. Does he necessatligvieethat the Red
Queen is asleep?”

"Now, why in the world should he?" asked Alice, radbe-
wildered than ever.

"Good question," replied Humpty Dumpty, "and weliscuss it
later. Meanwhile, try this:
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"Question Four—Suppose he believes that the Red King is asleep.
Does he necessarily believe that the Red King hedRed Queen
are both asleep?”

"Isn't that the same question as the last?" askiéck A"If he
believes the Red King to be asleep, then isn'hét $ame thing
believing the Red Queen is asleep as believing aathasleep?”

"Not at all," replied Humpty Dumpty decidedly.

"Why not?" asked Alice.

"I'll tell you later,” replied Humpty Dumpty. "Meavhile, try
this:

"Question Five—Suppose he believes the Red King and the Red
Queen are both asleep. Does it follow that he betighe Red King
is asleep?”

"l imagine it would," replied Alice.

"It doesn't!" said Humpty Dumpty. "Here, try thise

"Question Six-"Suppose he believes that the Red King and the
Red Queen are either both asleep or both awakes Dé®low that
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he believes of one of them that he or she is asd@elpof the other
that he or she is awake?"

"Of course not!" said Alice.

"It doesfollow!" said Humpty Dumpty, "but | won't tell yowhy
till later. Here, try this one:

"Question SevenSuppose he believes that the Lion is not in the
forest unless the Unicorn is with him. Does hedadithat the Lion
is in the forest or doesn't he?"

"l see no way to tell!" replied Alice.

"Of course not," replied Humpty Dumpty contemptugusyou
don't yet have the key! Well, try this one:
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"Question Eight-Suppose he believes that the Jabberwocky has
made at least one true statement in his life. Do&dlow that he
believes every statement the Jabberwocky ever Made?

"Now, why should it?" asked Alice. "This soundsiplailly!"

"It doesfollow,"” said Humpty Dumpty, "but | think I'm givinyou
too many hints! Well, let's see if you can get this

"Question Nine—Suppose he believes that all gryphons have wings.
Does it follow that there are any gryphons?"

"I'm totally confused by all this!" cried Alice. Have no idea what
Looking-Glass logic is all about!"

"Well, try this," said Humpty Dumpty.
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"Question Ter-Suppose he believes that Alice will not reach the
eighth square without becoming a queen. Supposdduoebelieves
that Alice will reach the eighth square. Does hielve that Alice
will become a queen, or doesn't he?"

"l guess he does," replied Alice, "doesn't he?"

"Well," said Humpty Dumpty, laughing, "the last gtien was
really kind of unfair, so | don't expect you to get

"More unfair than the other questions?" asked Alice

"Decidedly," he replied, "the other questions watleperfectly
fair."

"l find them all equally confusing!" replied Alice, "I still don't
understand this Looking-Glass logic!"

Now, if you, like Alice, are confused at this point, | can hgrdl
blame you! Yet the key to the whole mystery is ati@aughably
simple. Rather than give a solution section to tthapter, | will
incorporate the solutions in the dialogue which rfollows.
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Humpty Dumpty Explains It

"Well," said Humpty, "it's high time you tried toglire out the
key!"

"I have no idea where even to begin!"

"Consider this,” said Humpty Dumpty. "Is it possbfor a
Looking-Glass logician to believe a true statemént?

"Why not?" asked Alice.

"Well, do you recall what | proved to you before-attwhenever
a Looking-Glass logician believes something, theralso believes
that he doesn't believe it?"

"Ye-es," said Alice, "but I've forgotten the proafpuld you
please go over it again?"

"Surely,” he replied. "Take any statement that @Hing-Glass
logician believes. Since he believes the statentleah he claims the
statement (by Condition One), hence he claims tleadoesn't
believe it (by Condition Two), hence he believedbesn't believe it
(by Condition One)."

"Oh, yes," said Alice, "now | remember!"

"Well, to be sure you will continue to remembenyant you to
write it down in your memorandum book and labedstProposition
One."

So Alice wrote the following:

Proposition 2=Whenever a Looking-Glass logician believes some-
thing, then he believes that he doesn't believe it.

"The next thing to realize," said Humpty Dumptys that given
any true statement, a Looking-Glass logician belsethat hedoes
believe the statement.”

"Why is that?" asked Alice.

"Oh, that is easy to prove!" replied Humpty Dumgpgtyake any
true statement. By Condition Three, he claims tdielve the
statement. Since he claims to believe it, and Herest (Condition
One), then he believes that he believes it."

"l see," said Alice.

"Better write that down, and label it as Propositidwo,"
suggested Humpty Dumpty.
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So Alice wrote the following:

Proposition 2—-Given any true statement, a Looking-Glass logician
believes that he believes the statement.

"Now," said Humpty Dumpty, "do you see why it isgossible for
a Looking-Glass logician ever to believe a trugesteent?"

"Not quite," admitted Alice.

"This follows easily from Proposition One, Propasit Two, and
Condition Four," he replied. "Take any statemerat th Looking-
Glass logician believes. By Proposition One, haebels that he
doesn't believe the statement. Then he can't sdtieve that he
doesbelieve the statement (because by Condition Foucdre
never believe anything and also believe its opgdsiSince he
doesn't believe that he believes it, then the istated cannot be true,
for if it weretrue, then by Proposition Two lveould believe that he
believes it. But heloesn'tbelieve that he believes it—therefore it
can't be true. So, you see, a Looking-Glass logiciaver believes
any true statement; all things believed by a Logkiiass logician
are false."

Alice pondered over this for some time. "That'sither difficult
proof!" she said.

"Oh, you'll get used to it in time!"

Alice thought some more about this. "Tell me sonmglhelse,”
said Alice. "Does a Looking-Glass logician neceidgdrelieve all
false statements, or is it just that he believdy false statements?"

"That's a good question, child,” replied Humpty Datyn "and
the answer is yes. Take any false statement. Byi@on Five, he
either believes the statement or he believes ifosipe. He can't
believe its opposite, because its opposite is trlieérefore he
believes the false statement.”

"How extraordinary!" exclaimed Alice. "So a Lookif@glass
logician believesll false statements and no true ones!"

"Exactly," said Humpty Dumpty, "and that's the beful part
of it!"

"Another interesting thing,” added Humpty Dumptys 'that
anyone who believes all false statements and ne ¢ones, and
who is also honest in expressing his beliefs—arch gerson must
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satisfy the five basic conditions which characterizooking-Glass
logicians."

"Why is that?" asked Alice.

"Oh, that's very easy to prove!" replied Humpty Dptm
"Suppose a person is completely honest and alseviesl all and
only those statements which are false. Since Heieest, then of
course he satisfies Condition One. As for Condiflavo, suppose
he claims a statement to be true. Then he realliewes the
statement (because he is honest). Therefore ase that he doesn't
believe the statement. But he belieea®rythingthat is false—even
false things about his own beliefs! So, since fiaise that he doesn't
believe the statement, and since he believes eviag/itwhich is
false, then he must believe the false fact thatidwsn't believe the
statement—in other words, he believes that he dpbstieve the
statement. And since Heelievesthat he doesn't believe the state-
ment, then helaimshe doesn't believe it (because, we recall, he is
honest). Therefore he satisfies Condition Two.

"As for Condition Three, take any true statememc§&it is true,
he cannot believe it. Since deesn'tbelieve it, then he must believe
that hedoesbelieve it (because all his beliefs are wrong!)efhsince
he believes that he believes it, then he must cthah he believes it
(again, since he is honest). This proves that hisfigs Condition
Three.

"Conditions Four and Five are obvious," continuedntbty
Dumpty. "Take any statement and its opposite. Onde&m must
be true and the other must be false. Thereforeetfieves the false
one and doesn't believe the true one. So he ddasive both of
them, hence he satisfies Condition Four, but heebes$ at least one
of them, so he satisfies Condition Five.

"And that," concluded Humpty Dumpty, "is the ents®ory: A
Looking-Glass logician is honest but totally deldd€onversely,
anyone who is both honest and totally deluded fszgighe five
conditions of being a Looking-Glass logician. Noauyhave the
key."

"One thing still puzzles me," said Alice. "Why tsthat a Looking-
Glass logician never claims any statement and alaagns its
opposite, and yet he will claim that the statememd its opposite
are both true?"
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"That's easy," replied Humpty Dumpty. "Take, foraeyle, the
statement that the Red King is asleep. Its oppasiteat the Red
King is awake. Clearly one of them is true and dtieer false. The
Looking-Glass logician believes only the one whiglfialse, hence he
can't believe each of them separately. Yetdimgle statement that
the Red King is both asleep and awake is a falsistent, hence
the Looking-Glass logician must believe this fadsgtement.

"And now that you have the key, the answers to emyguestions
should all be obvious."

Here are the answers that Humpty Dumpty gave totéis
guestions:

1—Since the Looking-Glass logician believes the Readg is
asleep, then the Red King must actually be awakerdfore the
Red King is not dreaming of Alice. (By dreamingddn't mean
daydreaming!) Since the King is not dreaming ofcali then the
Looking-Glass logician must believe thatis@lreaming of Alice.

2—Since he (the Looking-Glass logician) believes thither the
Red King or the Red Queen is asleep, then it seféhat either the
Red King or the Red Queen is asleep. This meandtith of them
are actually awake. Since the Red Queen is awdler, he must
believe that she is asleep. (By the same token Ut aiso believe
that the Red King is asleep.)

3—He believes the Red King is asleep, which merebans that
the Red King is awake. This tells us nothing abebéther the Red
Queen is asleep or not, so we have no way of kngpwihether he
believes she is asleep.

4—This is a different story! Since he believes tthet Red King is
asleep, then it is false that the Red King is gsldgence it is
certainly false that the Red King and Queen arehbasleep!
Therefore he must believe that they are both asleep

So the curious thing is that he doesn't necesshelligve that the
Red Queen is asleep, yet he does believe thateatekihg and the
Red Queen are both asleep!

5—He believes they are both asleep, from which dollpws that
at least one is awake. We don't know which onecéeme cannot
determine whether or not the Looking-Glass logicimtieves the
King is asleep.

6—Since he believes that they are either both astedmoth
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awake, then it is not true that they are eitherhbasleep or
both awake. This means that one of them is asledptee other is
awake. The one who's sleeping he believes is awake,the one
who's awake he believes is asleep.

7—Since his belief is wrong, then in fact the Liomshbe in the
forest without the Unicorn. Therefore the Lion iisthe forest. So
he must believe that the Lion is not in the forest.

8—Since his belief is false, then the Jabberwocky mever made
any true statements in his life; all statementsr awade by the
Jabberwocky have been false. Therefore the Loo@lags logician
must believe every one of them!

9—Since he believes that all gryphons have wingsn ti is false
that all gryphons have wings, which means theretrbasat least
one gryphon without wings. Therefore there mustabéeast one
gryphon.

10—This is a trick question, because it is not pdssithat a
Looking-Glass logician can believe both these facts

Suppose he believes that Alice won't reach thetkigiguare
without becoming a queen. Then it is false thatdlivon't reach
the eighth square without becoming a queen, whigams that
Alice will reach the eighth square without becomagqueen. Hence
it is true that Alice will reach the eighth squase, it is impossible
that the Looking-Glass logician can believe that whill.
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The Red King's Theory

At this point Alice's conversation with Humpty Dutgpwvas
interrupted by a strange rumbling sound in theatise—some-
thing like the puffing of a steam engine.

"What is that?" asked Alice, in some alarm.

"Oh, that's only the Red King snoring," replied HutsnDumpty.
"You should go have a look at him—he's quite a gfgh

"Oh, yes," said Alice, remembering her very fistijney into the
Looking-Glass, "lI've seen him asleep once beforeyals with
Tweedledum and Tweedledee at the time, and theyna that the
Red King was dreaming ahe and that | was nothing more than a
thing in his dream, and if he were to awaken, | ldolu exist
anymore. Now, wasn't that a foolish thing to haaiel 8"

"Why don't you try waking him and find out?" remli¢edumpty
Dumpty.
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"I've half a mind to!" replied Alice defiantly. "Qw it would be
rather inconsiderate, you know!"

"I don't know," replied Humpty Dumpty. "Anyway, you can go
have a look at him if you like; | wish to remainrBeand work on
some more logic puzzles.”

At this hint Alice thought she should depart. Aftéranking
Humpty Dumpty for his instructive logic lesson, shade her way
into the wood in the direction of the snoring.

When she came upon the Red King, he was just wakmgand
Tweedledum and Tweedledee were standing close dtghimg him.

"So the King is awake!" cried Alice to the Tweeth®thers. "And
| still exist as much as 1 did before. What do ymve to say to
that!" she added triumphantly.

"I think we better get back to the house," said &dledee to his
brother. "It might rain any minut&oucan stay here if you like," he
said to Alice, "but my brother and | must be gaitinack, you
know."

Alice looked up, but there was not a cloud in the. s

"I think 1 will stay,” said Alice. "I would like tchave a talk with the
Red King. But | do wish to thank you again for teagelightful
logic games. | enjoyed them thoroughly!"

Arm in arm, the two brothers slowly sauntered outhe wood.
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After watching them for a while, Alice turned tcetfRed King, who
was by now thoroughly awake.

"You must beAlice!" said the King.

"Why, yes," Alice replied, "only how did you know?"

"Oh," replied the King, "I just had the strangeseam! |
dreamed that | was walking through the woods withe@&dledee
and Tweedledum, and we came across a girl who tbekactlylike
you, curled up fast asleep against a tree. 'Whihas?' | asked.
'Why, that isAlice' said Tweedledee, 'and do you know what she is
dreaming about?' | replied, 'How could anyone knehat she is
dreaming about?' 'Why, she is dreaming abgut! he replied.
Then both brothers tried to convince me that | hadndependent
existence of my own but that | was only an idegonr mind and
that if you were to wake up, I'd go out—bang!—ijlilse a candle!

"So now," continued the King, "I'm certainly glad see you
awake and to see that | hawet gone out—bang!—just like a
candle!"

"How utterly extraordinary!" cried Alice. "Why, theery same
thing happened in reverse the first time | ever saw. You were
asleep, | was with Tweedledee and Tweedledum, laeyl tbld me
that you were dreaming about me and that if youewerawakenl
would no longer exist but go out—bang!—like a caidl
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"Well, we're both awake and neither of us has gmite—bang!—
like a candle,” replied the King with a smile. "Beseems that the
Tweedle brothers were either mistaken or just gytio tease us!"

"How do | know for sure that I'm awake?" asked AlicWhy
can't it be that I'm now asleep and dreaming af2h

"Ah, that's an interesting question and one quitécdlt to
answer!" replied the King. "I once had a long pkibphical
discussion with Humpty Dumpty about this. Do yowknhim?"

"Oh, yes!" replied Alice.

"Well, Humpty Dumpty is one of the keenest argueksow—he
can convince just about anyone of just about angthivhen he puts
his mind to it! Anyway, healmosthad me convinced that | had no
valid reason to be sure that | was awake, but $roatted him! It
took me about three hours, but | finally convindeoh that I must
be awake, and so he conceded that | had won theremt. And
then—"

The King did not finish his sentence but stood iosthought.

"And thenwhat?' asked Alice.

"And then | woke up!" said the King, a bit sheepysh

"Oh, then Humpty Dumpty was right after all!" criédice.
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"Right aboutwhat?* asked the King. "I never really had this
conversation with Humpty Dumpty; | onreamedhat I did!"

"l didn't mean theeal Humpty Dumpty,” replied Alice. "I meant
the Humpty Dumpty you dreamed about. It va@svho was right!"

"Now, just a minute!" said the King, "what are ytying to tell
me—that there arevo Humpty Dumptys, one the real one and the
other the one | dreamed about?"

Alice did not quite know what to say to this.

"Anyway," said the King, "in the meantime, 1 hat®ught of a
much better argument proving that | am awake—thigument
couldn'tpossiblybe wrong; itmustbe right!"

"Now, thatl should like to hear!" said Alice.

"Well," said the King, "to begin with, | hold thé¢ory that
everyone in the world is of one of two types: Typer Type B.
Those of Type A are totally accurate in their bsliehile they are
awake, but totally inaccurate while they are asléagerything they
believe while they are awake is true, but everyghihey believe
while they are asleep is false. People of Type & the reverse:
Everything they believe while they are asleep u®trand everything
they believe while awake is false.”

"What an extraordinary theory!" said Alice. "But athproof do
you have that it is correct?"

"Oh, | will later prove to you beyond any reasoreatibubt that it
is correct, but for the time being, | want you to izalsome of the
consequences of the theory. To begin with, theofdglg two
propositions follow immediately:

"Proposition One-If, at a given time, a person believes he is awake
then he must be of Type A.

"Proposition Twe—If, at a given time, a person believes he is of
Type A, then he must be awake at that time."

The King then proved these two propositions to &kcsatisfac-
tion; at least Alice could find no flaw in the amgents.

w88
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"Now that you understand the proofs of Propositi@rse and
Two," continued the King, "you are ready for theqirthat | am
now awake."

The Red King's Proof

"l shall prove three things," said the King. "l §haove: (one) |
am of Type A, (two) | am awake; (three) my theosycorrect.

"To begin with, you must accept as premiss thhellevethese
three things. Do you grant me that?"

"Oh, certainly," replied Alice, "I don't for a momedoubt that
you believethese things; the only question in my mind is wieeth
they are really true!”

"From the fact that | believe them," said the Kitig follows that
theymustbe true!"

"What!" said Alice in astonishment. "Are you sayititat because
someondelievessomething, it follows that it must be true?"

"Of course not!" cried the King. "I know as well gsu do that
just because someone believes something, it doeseoessarily
mean that it is true. However, these three pauictiiings have the
remarkable property that believing all three ofnthenakesthem
true!”

"How can that be?" asked Alice.

"That's what | am about to prove to you!" said Kiag. "Now,
child, attend carefully: Since | believe | am awatkeen | must be of
Type A."

"That follows from Proposition One," said Alice.

"Exactly!" replied the King. "And by Proposition Tow since |
believe | am of Type A, then | must now be awake."

"Yes," said Alice.

"Very well then," concluded the King triumphantligince | am
both awake and of Type A, then my present belietsthall be
correct. Since my present beliefs are correct amelieve the theory
| have propounded, then the theadsytrue! What better proof
could you have than that?"
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Which Alice?

"Now, just a minute," said Michael, "you don't egpene to

believe the Red King's theory, do you?"
"Why not?" | replied, scarcely able to restraimails. "It's the
most ridiculous theory | ever heard in my life!" W?" | asked.
"Isn't the theory logically possible?" "Of coursetYi cried
Michael. "The whole theory is crazy from beginnitagend!"

"But the Kingprovedthat his theory was correct, didn't he?" |
asked.

There was a long, thoughtful pause. Alice was thst fo break
the silence.
"Not really,” she said, "the Red King's proof wa#écious." "Just
where was the fallacy?" | innocently inquired. "Témtire
argument was circular,” replied Alice. "The prodifigt a person
who believes he is of Type A must be awake, antlah@erson who
believes he is awake must be of Type A—these prdefend on
the theory being correct in the first place!" "Veggod!" | replied.
"That's exactly the fallacy!" "So | was right!" daamed Michael.
"The theoryis false!" "No, no!" | sharply corrected. "Alice didn'
prove that the theory is false; she merely provet the Red
King failed to prove that the theory is true. Busi because the
King's proof was wrong doesn't mean that the thé&self is
wrong."
"It's the silliest theory | ever heard!" said Miaglaguite em-
phatically. "Silly is one thing; logically imposdeis another,"” |
answered. "l
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grant that the theory is highly improbable, butttHaes not mean
that the theory is logically impossible.

"And there is something about the King's argumerdrtiv
observing," | added, "namely that if the King hitfisgere of either
Type A or Type B, then his believing those threedk would make
them true! The King's argument would be valid if weded the
premiss that the King is of Type A or Type B; iktKing is of one
of those two types, it really follows that everyoglse is—in other
words that the theory must be correct.”

"l still think it's the stupidest theory | ever hdd said Michael,
and that appeared to be the end of the matter.

But it was not quite the end of the matter! ThahiAlice had a
remarkable dream. When she went to bed, her mirgdfivad with
all the strange puzzles she had heard that day-epkntly the
inversion of truth and falsity of the Looking-Gldsgicians, and the
Red King's theory.

Is it really possible that the Red King's theorwldobe correct?
thought Alice. And if so, | wonder which type | widube, Type A
or Type B?

Then Alice had the dream. She dreamed that shetlveasther
Alice—the Alice in the Looking-Glass. She dreambdttshe met
the Red King and explained to him the gap in hisopir He then
filled in the gap by giving her another proof thaa really was
either of Type A or Type B. (Unfortunately, Aliceogldn't
remember the proof the next morning, so | canltyel what it
was!) Anyway, Alice was thoroughly convinced in sbeep that the
King really was of Type A or Type B, and hence tbg King's first
argument) that everybody was of Type A or Type Befi they had
the following conversation:

"There is another Alice," said the King, "who rigimw is asleep
and who is dreaming she is you."

"How extraordinary!" exclaimed Alice. "Isn't it pgible that it isl
who am now asleep and dreaming | am she?"

"It comes to the same thing," replied the King.

This remark puzzled Alice dreadfully! She could set at alivhy
it was the same thing.
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"Which Alice do you think you are?" asked the King.

"At this point, | hardly know!" she replied.

"Are you of Type A or Type B?" asked the King.

"I'm afraid | don't know that either,” replied Aic"In fact, right
now | am not sure whether | am asleep or awake."

"Well, let me test you," said the King. "What cobme your eyes?"

"Why, they're brown, of course— Oh, no, | think yhre blue!
Now wait, it depends on which Alice | really am. W& Alice am |1,
and what color are my eyes?"

"Well, let me put it this way," replied the KingT'He Jabberwocky
happens to know about you and the other Alice. Wi asleep
he believes that one of you has brown eyes andtfiadther one
has blue eyes. When he's awake, he believes thiahgee brown
eyes and that the other Alice has blue eyes. Nowyoa tell me the
color of your eyes?"

Well, dear readers, | shall leave this little pezwlith you to solve
all on your own. What color eyes does my friendcAlihave, and
what about the other Alice? A second problem: Wiype is the
Jabberwocky?
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Chapter 1

WHICH ONE ISJOHN? To find out which brother is John, ask
one of them, "Is John truthful?" If he answers ythgn he must be
John, regardless of whether he is lying or tellthg truth. If he
answers no, then the other one is John. This caordeen in the
following manner.

If he answers yes, he is asserting that John ithftru If his
assertion is true, then John really is truthfuld @nce the speaker
is being truthful, he must be John. If his assert®a lie, then John
is not really truthful; John then lies just likeetlspeaker, hence
again the speaker must be John. This proves tlgsrdéess of
whether the speaker is telling the truth or lyihg, must be John
(assuming he answers yes).

If he answers no, he is asserting that John igmuthful. If his
assertion is true, then John is not truthful; i$ bissertion is a lie,
then Johnis truthful. In either case the speaker is unlike John
hence must be John's brother. Thus a No answetatesi that the
speaker is not John.

Of course, the question "Does John lie?" serveslgwell: A
Yes answer then indicates that the speakerotslohn, and a No
answer indicates that he is John.

These are the only three-word questions | can tbinthat must
work. | wonder if there are any others?
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* * *

For the second puzzle—to find a question that détermine
whether John lies—you have merely to ask, "Are Join?"

Suppose he answers yes. Either he is telling thk ar he isn't.
Suppose he is. Then he really is John, and sinde tedling the
truth, John is truthful. On the other hand, supplsds lying.
Then he is not really John (since he is claimingsheThen he is
lying and is not John, so John must be the truthfather. This
proves that if he answers yes, then, regardleahether he is lying
or telling the truth, John must be truthful.

Suppose he answers no. Either he is lying or teliee truth.
Suppose he is telling the truth. Then he reallyt #whn; John must
be the other brother, and (since he is tellingtth#h), John must
be the one who lies. On the other hand, suppose lgang. Then
(since he is claiming not to be John), he mustdbe,Jand so in this
case John lies. This proves that if he answershea, regardless of
whether he is telling the truth or lying, John mistthe one who
lies.

There is a pretty symmetry between the solutionthése two
puzzles: To find out whether he (the one addresiseddhn, you
ask, "Does John lie?" To find out whether John Kesl ask, "Are
you John?"

Chapter 2

wrl

THE FIRST TALE The Hatter said, in effect, that either the
March Hare or the Dormouse stole it. If the Hatied, then
neither the March Hare nor the Dormouse stole ftictv means
that the March Hare didn't steal it, hence was ldpgahe truth.
Therefore, if the Hatter lied, then the March Hdidn't lie, so it
is impossible that the Hatter and the March Haréh Hied.
Therefore the Dormouse spoke the truth when he thaidthe
Hatter and March Hare didn't both lie. So we kndwattthe
Dormouse spoke the truth. But we are given thaDibemouse
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and the March Hare didn't both speak the truth.nTlsénce the
Dormouse did, the March Hare didn't. This meang tha
March Hare lied, so his statement was false, whielans that the
March Hare stole the jam.

w2

THE SECOND TALESuppose the March Hare stole it. Since
the thief told the truth, this would mean that tlarch Hare's
claim was true—in other words that the Hatter sibl®ut we are
given that only one creature stole it, so it is possible that the
March Hare stole it. Therefore the March Hare iient, but we
are given that both innocent ones lied, therefbeeNarch Hare
lied. So it is not true that the Hatter stole i$ tae March Hare
claimed). So neither the March Hare nor the Hadtete it, so it
must be the Dormouse who stole it.

w3

THE THIRD TALE If the Duchess had stolen the pepper, she
would certainly have known it, hence she would hale the truth
when she said that she knew who stole the peppéemw® are given
that people who steal pepper never tell the triitierefore the
Duchess must be innocent.

w4

S0, WHO STOLE THE PEPPERIf the March Hare stole the
pepper, then he lied (because people who steabpgppays lie),
hence his statement about the Hatter would be, falsih would
mean that the Hatter also stole the pepper. Bur@aiven that no
more than one creature stole the pepper. Therd¢f@medviarch
Hare couldn't have stolen the pepper. Since thecMa&tare is
innocent, then he told the truth—therefore whashiel about the
Hatter was true, so the Hatter is also innocentréfore the
Hatter also told the truth, which means that thenmse is also
innocent. So none of the three suspects stoleghpeap.
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THEN WHO DID STEAL THE PEPPER Suppose the Gryphon
were guilty. Then he lied, which means the Mock tlauis not
innocent (like the Gryphon said) but is guilty,\we would have two
guilty ones, which we don't have (as mentionechimlast problem).
Therefore the Gryphon is innocent. So his stateneetrue, hence
the Mock Turtle is innocent. Therefore the Mock fleis state-
ment is true, so the Lobster is guilty.

w6

A METAPUZZLE For those who know the book, the Lobster
(unlike the Gryphon and the Mock Turtle) never heappeared in
Alice in Wonderland-rather he was a character in one of poems
recited by Alice.

w7

THE FOURTH TALE Suppose the Duchess stole the sugar.
Then she lied, which means that what she said atheu€ook not
stealing the sugar was false—in other words thekQuast have
also stolen the sugar. But we are given that onky person stole
the sugar. So it is impossible that the Duchedg #toTherefore the
Cook stole the sugar. (Incidentally, both must hbeen lying.)

w8

THE FIFTH TALE If the Cheshire Cat ate the salt, then all
three are lying, so this possibility is out. If Bite the salt, then all
three are telling the truth, so this possibilityagt. Therefore the
Caterpillar must have eaten the salt (hence alofitst two
statements are lies and the third is the truth).

w9

THE SIXTH TALE If the Frog-Footman stole it, then he and
the Knave both lied, so this is out. If the F-Footman stole it, the
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he and the Knave both lied, so this is out. Theeetbhe Knave of
Hearts stole it (and, humorously enough, he tolltthth—and so
did the Fish-Footman).

w10

THE SEVENTH TALE It is impossible that the Cheshire Cat
stole it, because the thief would then be telling truth. Therefore
the Cheshire Cat didn't steal it (and the Cat d&edDQuchess were
both lying). If the Cook stole it, then all thre@wd be lying, which
is contrary to what was given. Therefore the Dush&sle it (and
hence the Duchess is lying, the Cheshire Cat iglyand the Cook
is telling the truth).

wwll

THE SEVENTH TALE (CONTINUED) Again, the Cheshire Cat
couldn't have stolen it for the same reason asldke problem.
Suppose the Duchess stole it. Then the Cat is lgimjthe Cook is
telling the truth— which contradicts the given fattat if the
Duchess stole it, the other two are either bothdyor both telling
the truth. Therefore the Duchess didn't stealatttee Cook did.
(And the other two are both lying or both tellifgettruth — in fact
they are both lying. In fact all three are lying.)

w2

THE EIGHTH TALE To begin with, the Dormouse couldn't
have stolen the butter, because if he had, he wbaltelling the
truth — which would mean he stole the milk. So bermouse
didn't steal the butter. Therefore the March Harehe Hatter
stole the butter. If the March Hare stole the byttéen his
statement about the Hatter would be true (rementherpne who
stole the butter told the truth), which would meahat the Hatter
stole the butter, but it is not possible that betble the butter.
Therefore the March Hare didn't steal the buttdrisTneans that
the Hatter stole the butter. Therefore his statemers true, which
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means that the Dormouse stole the eggs. This medanoghat the
March Hare stole the milk.

So the March Hare stole the milk; the Hatter stbkebutter (and
told the truth); and the Dormouse stole the eggsl (&ed).

w5

THE FINAL TALE If the White Rabbit had known a little
more logic, he could never have said that Bill waght and the
Knave was wrong, because it is logically impossibi Bill could be
right and the Knave could be wrong! In other wordam saying
that if Bill is right, then the Knavkasto be right. Let me prove this.

Suppose Bill the Lizard is right. Then what he gaidrue, which
means that either the March Hare or the Dormousegist (or
possibly both). Suppose the March Hare is righteTithe Cook
must be right (because the March Hare said thaCihek and the
Cheshire Cat are both right). On the other hantheéfDormouse is
right, then again the Cook is right (because theniduse said so).
So in either case (whether the March Hare or thenawse is
right) the Cook must be right. But either the Marndare or the
Dormouse is right. Therefore the Cook must be righgither case.
This proves that the Cook is right (assuming, afirse, that the
Lizard was right, which we are doing). Also, thergla Hare said
that the Cheshire Cat (as well as the Cook) istrigind the
Dormouse said that the Caterpillar (as well as @ook) is right.
Therefore either the Cheshire Cat or the Caterpiiaright
(because either the March Hare or the Dormousegist:rif the
former, the Cheshire Cat is right; if the lattenetCaterpillar is
right). Well, the Hatter said that either the ChieshCat or the
Caterpillar is right, so the Hatter is right. Timeans that the Cook
and Hatter are both right—which is exactly what theave of
Hearts said! So the Knave of Hearts is right (albypding, of
course, that Bill is right).

So we have proved that if Bill the Lizard is rigktiten the Knave
of Hearts must be right. Therefore the White Rabfits quite
wrong when he said that Bill was right and the Kenaxas wrong. So
the Rabbit was wrong.
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Now we use Alice's statement (which is given tdrioe) which is
that the White Rabbit and the Duchess are eith#r bight or both
wrong. They can't be both right (since the Rabkaswot right),
hence they must be both wrong. Since the Duchessamang, then
the Gryphon must have stolen the tarts.

Chapter 3

wir 14

THE CATERPILLAR AND THE LIZARD The Caterpillar be-
lieves that he and the Lizard are both mad. IfGagerpillar were
sane, it would be false that he and the Lizard vbate mad, hence
the Caterpillar (being sane) couldn't possibly dadi this false fact.
Therefore the Caterpillar must be mad. Since hwaad, his belief is
wrong, so it is not true thdioth are mad. So the other one (the
Lizard) must be sane. Therefore the Caterpillamed and the
Lizard is sane.

wl5

THE COOK AND THE CAT If the Cook were mad, then it
would be true that at least one of the two is nzexdl we would have
a mad person holding a true belief, which is natsflde. Therefore
the Cook must be sane. Since she is sane, hef isetierrect, hence
one of the two really is mad. Since it is not theok, it must be
the Cheshire Cat. Therefore the Cook is sane amcCHeshire Cat
is mad.

w16

THE FISHFOOTMAN AND THE FROGFOOTMAN It is impossi-
ble to determine from the given facts whether tiehHootman
is sane or mad, but we will prove that the FrogtF@m must be
sane. We prove this as follows:

There are two possibilities: Either the Fish-Foatnesane or he
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is mad. We will show that in either case the Frogtfhan must be
sane.

Suppose the Fish-Footman is sane. Then his baiebirect,
which means that the Frog-Footman really is like Bish-Footman,
which means the Frog-Footman is sane.

On the other hand, suppose the Fish-Footman is iflaeh his
belief is wrong, so the Frog-Footman is the opgosit the Fish-
Footman. Since the Fish-Footman is mad and the-Foagman is
the opposite, the Frog-Footman must be sane.

We therefore see that in either case (whether ite-FFootman is
sane or whether he is mad) the Frog-Footman mustbe.

Incidentally, if the Fish-Footman had believed thhé Frog-
Footman was opposite to him, rather than like hifmat would this
have made the Frog-Footman?

Answer:The Frog-Footman would have had to be mad. I'Néea
this as an exercise for you to prove.

17

THE KING AND QUEEN OF DIAMONDS It is impossible that
anyone in this setup could believe he or she is,n&tause a
sane person would know the truth that he is sam&,aamad person
would mistakenly believe that he is sane. Therefinee Queen
did not really believe she was mad, so the King masl to believe
she did.

Nothing can be deduced about the sanity of the Quee

18

WHAT ABOUT THESE THREE? Suppose the Hatter is sane.
Then his belief is correct, which means that thedlaHare does
not believe that all three are sane. Then the Matale must be
sane, because if he were mad, he would believéatbe proposition
that all three are sane. Then the Dormouse, belgevhat the
March Hare is sane, must be sane, which makesral tsane. But
then how could the sane March Hare fail to beli¢lve true
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proposition that all three are sane? Therefors @ontradictory to
assume the Hatter sane; the Hatter must reallyde m

Since the Hatter is mad, his belief is wrong, aneréfore the
March Hare does believe that all three are saneoQfse the March
Hare is wrong (since the Hatter is not sane), anithes March Hare is
also mad. Then the Dormouse, believing the Marcteh&sane, is
also mad, and so all three are mad (which is reostwoprising!).

19

AND THESE THREE? To begin with, the Gryphon and the
Mock Turtle must be alike, because the Mock Tubidieves the
Gryphon is sane. If the Mock Turtle is sane, hildbas correct,
which means that the Gryphon is also sane. If tleekMTurtle is
mad, his belief is wrong, which means that the Goypis not really
sane, but also mad. Therefore the two are alike.

Now | shall prove that the Lobster is mad. Wellpgose he were
sane. Then his belief is correct, hence the Gryploms believe that
exactly one of the three is sane. But this is imjids, because if the
Gryphon is sane, so is the Mock Turtle (and alsoltbbster), so it is
false thatexactlyone is sane (all three are), so the sane Gryphon
couldn't believe it. On the other hand, if the Grgp is mad, then
it is true that exactly one is sane (namely the Lobstece the Mock
Turtle is also mad), but a mad creature can't elia true
statement! Therefore the assumption that the Lolisteane leads
to a contradiction, so the Lobster can't be saeanbst be mad.

Now we know the Lobster is mad. Therefore it is reslly true
that the Gryphon believes that exactly one of tired is sane. If
the Gryphon is mad, then the Mock Turtle is alsodmahich
means that all three are mad, and hence it is faksteexactly one
of them is sane. This means that the Gryphon, beiag, must
believe all false propositions—in particular thataetly one of
the three is sane, but we have already proven hieatloesn't.
This is a contradiction, hence the Gryphon can't rhad.
Therefore the Gryphon is sane, and the Mock Tyki&ng of the
same type as
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the Gryphon) must also be sane. So the solutitinaisthe Lobster
is mad, and the Gryphon and Mock Turtle are bottesa

w20

AND NOW, WHAT ABOUT THESE TW® The Queen(of
Spades) believes that the King believes that shmad. If she is
sane, then the King really does believe she is maitch means the
King must be mad. If she is mad, the King doesdtly believe she
is mad, but if he were sane, he would. So in thEecagain the King
is mad. Therefore in either case, the King musmiael. As for the
Queen, she could be either.

w2l

THE KING AND QUEEN OF CLUBS It is impossible that the
King believes the Queen believes the King belietres Queen is
mad, for suppose the King did believe this. SuppbeeKing is
sane. Then the Queen really does believe that thg believes she
is mad, but as we saw in the last puzzle, this méaa King is mad.
So if the King is sane, he is mad—therefore thegkéan't be sane,
he is mad. Therefore his belief is false, hence Queen doesn't
really believe that the King believes she is madwNthe Queen is
either sane or mad. If she is sane, her beliebrsart, hence it
is true that the King doesn't believe she is madhesbelieves she is
sane. Then the King is right, and we have the imibigy of the
mad King believing something true. On the other dhaifi the
Queen is mad, then her belief is wrong, so the Kiogs believe she
is mad, which again makes the King sane, whictsh#. iSo we get a
contradiction in either case.

This proves that it simply is not possible that Kieg believes the
Queen believes the King believes she is mad. Sath@ Duchess
told this to Alice, thenshewould have had to be mad! But, of
course, shdidn'ttell this to Alice; all she said was "What woulduyo
sayif | told you—"
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w 22

AND NOW WHAT ABOUT THE QUEEN OF HEARTS What we
proved in the last puzzle would apply to the KingdeQueen of
Hearts just as well as the King and Queen of Cliths:not possible
that the King of Hearts believes that the Queeii@érts believes
that the King of Hearts believes she is mad. Sithee Queen of
Heartsdoesbelieve that the King believes this, then she iima
As for the King, it is not possible from these daialetermine what
he is.

w23

THE DODO, THE LORY, AND THE EAGLET Since the Lory
believes that the Dodo is mad, then the Lory ared@odo are of
opposite types (if the Lory is sane, then the Doehly is mad; if
the Lory is mad, then the Dodo isn't really mad $ane). Since the
Eaglet believes that the Dodo is sane, he is ofgptsithe Lory (who
believes the Dodo is mad), hence he is like thedD@alternatively,
one could prove this by reasoning that if the Baglesane, then the
Dodo really is sane, and if the Eaglet is mad, tthenDodo is not
really sane but mad.) Therefore the Eaglet andDib@o are alike,
and the Lory is opposite to them both. Since theyli® opposite to
the Eaglet, then the Lory must believe that the|&ag mad.
Therefore the Dodo's belief is correct, so the Dmdsane. So, the
Dodo and the Eaglet are both sane and the Loryaid. m

- 24

THE KNAVE OF HEARTS | will prove that if Seven is mad,
then Six must be sane — and therefore that the &naas right in
believing that Six, Seven are not both mad.

Well, suppose Seven is mad. Then Seven's beliefitabiwe is
wrong, so Five is sane. Then Five's belief is otrreo One and
Four are either both mad or both sane. Now, itaspossible that
One and Four are both mad. (Because if Four is migdbelief is
wrong, which makes Three and Two both mad, but &lsrbeing
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mad means that One is sane rather than mad. HERoar is mad,
One must be sane, so One and Four can't both bg Maerefore
One and Four are both sane. Since Four is sane, Theee and
Two are not both mad—at least one of them is s#tmvever,
Three can't be sane, because he believes One isTharkfore it
must be Two who is sane. Therefore One and Twdatke sane.
This means that Six's belief is correct, so Six hiessane.

We have therefore shown that if Seven is mad, Bigmrmust be
sane. Therefore it is not possible that Seven arndi® both mad.
Since the Knave believes that they are not both,miaen the
Knave must be sane.

w25

THE GRYPHONS EVALUATION In Problem 15, we proved
that the Cook is sane. So if the Duchess's stomg werrect, the
Cook would be sane. But then the Duchess tellseAlat the Cook
believes the Duchess to be mad. This would meanthieaDuchess
must be mad (because the Cook, who is sane, bslishe is).
Therefore, if the Duchess's entire story were tale would have
to be mad, which would mean that her story is moetSo if the
story were true, we would have a contradiction.ré€f®e her story
is not true.

Incidentally, the above argument is not intendegrove that
the Duchess is mad; there is no reason to belleatshe is. All it
showed was thaf her story were true, she would have to be mad,
hence her story is not true. This means only thatQuchess is not
correct inall her beliefs—not that she iiscorrectin all her beliefs!

Chapter 4
w26
HOW MANY ? However many tarts the Dormouse has, call that

numberone portion.So the Dormouse has one portion of tarts and
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the March Hare has twice as many tarts as the Dasm¢since the
Dormouse has half as many as the March Hare), esstirch Hare
has two portions. The Hatter has three times asnagahe March
Hare, so the Hatter has six portions. Since thetdfatas six
portions and the Dormouse has only one portionn tihe Hatter
has five portions more than the Dormouse. Also, Hadter has
twenty more tarts than the Dormouse, so five pogiof tarts is the
same as twenty tarts. This means that there anetéots in one
portion. So, the Dormouse has four tarts, the Matahe has eight,
and the Hatter has twenty-four, which is indeedntyanore than
the number the Dormouse has.

w27

THE TABLES ARE TURNEOD The March Hare took five-
sixteenths of the tarts, which left eleven-sixtésntThen the
Dormouse took seven-elevenths of that—in other wosgven-
elevenths of eleven-sixteenths. Well, 7/11 x 11#18/16, so the
Dormouse took seven-sixteenths of all the tartec&ithe March
Hare took five-sixteenths of all the tarts, the ttegether took
seven-sixteenths and five-sixteenths, which is verslixteenths.
This left four-sixteenths, which is one-quartertbé tarts, for
the Hatter. Also, eight tarts were left for the téat so eight tarts
is one-quarter of all the tarts. Therefore theregemhirty-two
tarts altogether. Now, one-sixteenth of thirty-tisawo, so five-
sixteenths of thirty-two is ten. Therefore the Matdare ate ten
tarts. This left twenty-two tarts. Then the Dormeuste seven-
elevenths of the twenty-two remaining tarts, whishfourteen
tarts (since one-eleventh of twenty-two is two, ntheeven-
elevenths must be fourteen). This left eight téwtsthe Hatter,
so everything checks.

w28

HOW MANY FAVORITES? This puzzle, usually solved by alge-
bra, is extremely simple if looked at in the foliogy way: Let us first
give three tarts apiece to every one of the thyctgsts. This leaves
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ten tarts. Now, all the nonfavorites have hadtal tarts they are
going to get, whereas each favorite is to get ooeertart. So the
ten remaining tarts are all for the favorites—ameach favorite. So
there must be ten favorites.

Let us check: The ten favorites each get four,tavtéch makes
forty tarts. The other twenty guests each get thagts apiece,
which makes sixty tarts. Since forty plus sixty @gune hundred,
we see our solution is correct.

w29

LARGE TARTS AND SMALL TARTS Since each large tart is
worth three small ones, then seven large tartsvarth twenty-one
small ones, so seven large ones and four small aresvorth
twenty-five small ones. On the other hand, fougéabnes and
seven small ones are worth the same as ninetedinosies (because
four large ones are worth twelve small ones). Sodifference in
price between twenty-five small ones and ninetaeallsones is
twelve cents. This means that six tarts (six isntydive minus
nineteen) are worth twelve cents, so each smadligawvorth two
cents and each large tart is worth six cents.

Let us check: Four large tarts and seven small moetd cost 24
+ 14 = 38 cents, whereas seven large tarts andsimaill ones
would cost 42 + 8 = 50 cents, which is indeed Ifenore than
38 cents.

w30

THE VISIT The Cheshire Cat must have found two tarts,
eaten half of them plus one, leaving none. The @ose must
have found six tarts, eaten half of them plus ¢eeying two for
the Cheshire Cat. The March Hare found fourteemsatren plus
one, leaving six. The Hatter found thirty, ateddh plus one,
leaving fourteen. So there were thirty tarts toibergjth.

w3l

HOW MANY DAYS DID HE WORK? The maximum numbe
of tarts the gardener can earn is 78 (3 x 26). &trezl only 62
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so he lost 16 tarts by his idleness. Now, eachhdais idle means a
loss of 4 tarts (the difference between being gi8eand having to
give 1). Therefore he was idle 4 days and worked&p.

Let us check: For the 22 days he worked, he eaBbetarts. For
the 4 days he was idle, he had to give back 4,tadse received
only 62 tarts.

w32

WHAT TIME WAS IT? A common wrong answer is six o'clock;
the correct answer is five o'clock.

At five o'clock, the first chime of the Queen'salacoincided with
the first chime of the King's clock. The secondnehiof the Queen's
clock occurred at the same instant as the thirdhehof the King's
clock. The third chime of the Queen's clock occdrag the fifth
chime of the King's clock. The King's clock had rthinished its
chiming, and the Queen's clock had still two mdrenes to go.

w35

HOW MANY WERE LOST? Let us call the amount of food one
man eats in one day — let us call this one portidren the 9 men
originally had 45 portions of food (enough for 5Sydp but on the
second day they had only 36 portions left. Thery imet the new
party, and the 36 portions lasted all the men faa$s. Therefore
there must have been 12 men, so the new partystedsof 3 men.

w34

HOW MUCH WATER WAS SPILLEE? On the fifth day, before
the water was spilled, there were eight days ofewatpply left.
The spilled water would have served the man whal doe eight
days, so eight quarts were spilled.

w 35

WHEN WILL HE GET OUT OF PRISON? When the gaoler is
twice the prisoner's age, the difference betweeir thges will be
the prisoner's age. Also, the difference betweeir thges will be
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the same as it is now—namely 29 years. So wheprisener is 29,
the gaoler will be twice as old (58). So the prisohas to wait 4
years.

w 36

HOW LONG TO GET ou” The answer is not 30 days; the
frog could get out on the evening of the 28th d&n the
morning of the 2nd day, the frog will be one foaobrh the
bottom; on the morning of the 3rd day he will bée2t from the
bottom—and so forth until the morning of the 28taydwhen he
will be 27 feet from the bottom. On the eveningludt day he will
have reached the top, and so will not have to ek again.

- 37

DID HE CATCH THE TRAIN? The cyclist made the mistake of
averaging over distances rather than times! If hd &pent equal
times going four miles an hour, eight miles an haamd twelve
miles an hour, he would indeed have averaged eiles an hour,
but he spent most of his time going uphill and teafshis time
going downhill.

It is easy to calculate how long the trip took hiHe spent one
hour going uphill, a half-hour—or thirty minutes—gg on level
ground, and one-third of an hour—or twenty minutegsng
downhill. This adds up to an hour and fifty minytes he missed
the train by twenty minutes.

w38

WHAT ABOUT THIS ONE? When the man arrived at the first
station, the train had left a minute earlier. Tateman hour is one
mile in 6 minutes, or 1 1/2 miles in 9 minutes. t8e train reached
the second station 8 minutes after the man arriaethe first
station. The train waits 14 1/2 minutes at the sdcstation, so the
man has 22 1/2 minutes to catch the train at tloerge station.
Four
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miles an hour is one mile in 15 minutes, or 1 tfikes in 22
1/2 minutes, so the man just caught the train.

w39

HOW FAR AWAY IS THE SCHooOL? The difference between
being 5 minutes late and being 10 minutes eawdyd#ference of 15
minutes. So the boy will save 15 minutes if he walkthe rate of 5
miles an hour rather than 4 miles an hour. Now,ilBsran hour is
one mile in 12 minutes, and 4 miles an hour is pnke in 15
minutes, so walking at the faster rate, he savesnBtes in every
mile, which is 15 minutes in 5 miles. So the schisd miles away.
Let us check: If he walks at 5 miles an hour, Hetake one hour. If
he walks at 4 miles an hour, he will take 1 hétrs (one hour for
the first 4 miles and a quarter of an hour forlt#st mile) — which is
one hour and 15 minutes. So there is indeed a hbHmidif-
ference.

w40

IS THIS PUZZLE SAC? Yes, it is a bit sad, in a way, because the
dealer miscalculated: He didn't break even; hedi@astthat day.

Let us see why: Consider first the painting he sold 10 percent
profit. He got $990 for the painting; how much die pay for it?
Now the profit is not 10 percent of $990, but 10cpeat of the
amount he paid. So $990 is 110 percent — or 11/16f-what he
paid. This means he paid 10/11 of $990, which i80$9This
checks, because he paid $900, made 10 percenD6f $ich is
$90, so he received $990. Therefore he made $9therfirst
painting.

Now let us consider the second painting: He lospéfrent of
what he paid for it, so he sold it for 90 percentvhich is 9/10 — of
what he paid. Therefore he paid 10/9 of $990, whic$1,100. Does
this check? Yes, because he paid $ 1,100, andréénpef $ 1,100 is
$110, so he sold it for $1,100 minus $110, which990.

So he lost $110 on the second painting, and gaongd$90 on
the first one, so his net loss was $20.
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wdl

WHO IS OLDER? We must first determine how many days it
will take for the two watches to be together ag&mce the March
Hare's watch loses time at the same rate as therldawvatch gains,
then the next time the watches will be togetheriraga when the
Hatter's watch has gained six hours and the Maafe'sl watch has
lost six hours. (Then both watches will read siglatk, and, of
course, both watches will be wrong.) Now, how makays will it
take for the Hatter's watch to gain six hours? Wallgain of 10
seconds an hour is one minute in six hours, which minutes a
day, which is one hour in 15 days, which is 6 haor80 days. So in
90 days the watches will be together again.

Now, we were not told on what day in January the tvatches
were set right. If it were any day other than Japda 90 days later
couldn't possibly fall in March; it would have tallf in April (or
possibly May). So the watches must have been glet an January
1. But even then, 90 days later couldn't fall oy day in March
unless it's leap year! (The reader can check thils & calendar.
Ninety days after January 1 is April 1 on an ordingear, and
March 31 on a leap year.) This proves that the Maltare's
twenty-first birthday falls in a leap year, hence tnust have been
born in 1843, rather than 1842 or 1844. (Twenty-gears after
1843 is 1864, which is a leap year.) We are gite one of the two
was born in 1842, hence it was the Hatter who veas i 1842. So
the Hatter is older than the March Hare.

Chapter 5

w42

ENTER THE FIRST SPY C certainly cannot be a knight,
because no knight would lie and claim to be the 3jmerefore, C is
either a knave or the spy. Suppose C were thel$mn A's claim is
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false, which makes A a knave (he can't be the bpgause C is).
This leaves B as the knight, but then how couldahknight, make
the false claim that A is a knight? So it is impblkesthat C is the spy.
Therefore, C is the knave. Then B's claim is falg@ch means he is
a knave or the spy, but C is the knave, so B mashk spy. This
leaves A as the knight. So A is the knight, B is fipy, and C is the
knave.

w43

THE CASE OF THE BUNGLING SPYOne false statement which
would convict him is "l am a knave." A knight coutéver lie and
claim to be a knave, and a knave would not tellttiilh and say he
is a knave. Only the spy could claim to be a knave.

w44

ANOTHER BUNGLING SPY A true statement which would
convict him is "l am not a knight." Again, neitharknight nor a
knave could say that, because a knight would eatrid say that he
is not a knight, and a knave would not tell theéhrand say that he
is not a knight. So only the spy could say that.

wdb

THE CASE OF THE FOXY sPYIf A had answered yes, he would
have got convicted, because the court would haesared as
follows:

"Suppose B were the spy. Then all three are tellivegtruth,
which is impossible, since one of them is a kndberefore, B can't
be the spy. His statement, therefore, was falsB, isathe knave. C's
statement was false, and since C is not the kieevis, the spy."

So, if C had answered yes, the court would havevkribat he is
the spy. Therefore, C cleverly answered no, anddluet could not
tell whether or not he was the spy. (As far ascthet could know,
either he could be a knight and B the spy, or avéraand A the spy,
or he could be the spy.)
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WHO 1S MURDOCH? Since A claims to be the spy, then he is
either a knave or the spy. Likewise C claims tdaH#espy, so he also
is either a knave or the spy. So one of A, C imavie and the other
a spy. Therefore, B is the knight; hence his statenis true; so A
must be the spy.

w47

THE RETURN OF MURDOCH If A is Murdoch, all three
statements are true, which is impossible since @nghem is a
knave. If C is Murdoch, all three statements atsefawhich is also
impossible since one of the three is a knight. €fme, B must be
Murdoch.

w48

A MORE INTERESTING CASE If we had not been told that
after C's accusation the judge knew who the spy e we could
not solve this problem. But ware given that the judge knew, and
this is the vital clue!

Suppose C had accused A. Then the judge couldw& kiaown
who was the spy, because it could be that A issphe B the knave,
and C the knight, or that B is the spy, A the knjgind C the
knave, or it could also be that C is the spy, Akhave, and B the
knight. So if C had accused A, the judge could@véh made a
conviction.

Now, let's see what happens if C accused B. Thianme¢hat A
and C both accused B. Then their accusations #inereboth true
or both false. If they were both true, then B worddlly be the spy,
and since the accusations are true, A and C mukt e knights
(neither could be a spy, since B is), and it is patsible that there
are two knights. Therefore, their accusations wklse, which
means that B is not the spy. Could A be the spyP?fodiaf he were,
then B and C would have both lied in accusing eattier, which
would make both of them knaves, which is not pdssibherefore,
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the only possibility is that C is the spy (and Byimg accused C, is
the knight, and A, having accused B, is the knave).

In summary, if C accused A, then the judge couldaite made a
conviction, but if C accused B, the judge would wrihat C was the
spy. Since the judgeid know, then it must have been that C accused
B, and the judge then convicted C.

w49

A STILL MORE INTERESTING CASEWe do not know what A
and B answered. There are four possible casesnsid=: (1) A, B
both said yes; (2) A said no and B said yes; (3p&l yes and B said
no; (4) both said no.

These cases will come up again in the next twolprmb, and we
will now analyze them with care.

Case *—they both said yesSince A claims he is the spy, then he is
either the knave or the spy (because a knight coaler claim to
be a spy). If A is the knave, then he lied; hendee& when he said
that A told the truth; so B is not a knight, andcg A is the knave,
B is the spy. This means that C must be the knigbtif A is the
knave, B is the spy, and C is the knight.

Suppose A is the spy. Then he answered truthfusky; B
answered truthfully in saying that A answered tfullly; so B must
be the knight. This makes C the knave. So if Ais $py, then B is
the knight, and C is the knave. Let us record thesepossibilities
(which we'll call la and 1b) of Case 1:

A B C
la KNAVE Spy KNIGHT
b | Sey KNIGHT KENAVE

Case 2—A said no and B said yBsice A denied being the spy, he is
the knight or the spy. (A knave would lie and saywas the spy.) If
A is the knight, he told the truth; hence B alstdtthe truth in
affirming that A told the truth; so B can't be tkeave, so he must
be the spy. This makes C the knave.

If A'is the spy, then he lied; hence B also liedewhe affirmed
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that A told the truth, which makes B the knave; ¢tei€ must be
the knight. So here are the two possibilities—2d 2bh—under
Case 2:

A B C
2a KNIGHT Spy KNAVE
2b | Sey KNAVE KNIGHT

Case 3—A said yes and B said nSince A claims to be the spy, then (as
in Case 1) A must be the knave or the spy. If hinésknave, then
he lied; so B told the truth; hence either B is kingght (and C the
spy) or B is the spy (and C is the knight). If A& spy, then he told
the truth; hence B lied, which means B is the knanel C the
knight. Thus we have three possibilities:

A B C
3a KNAVE KNiGHT Sey
3b KNAVE Spy KNIGHT
3¢ Spy KNAVE KNIGHT

Case 4-both said noSince A denied being the spy, then (like Case
2) he is the knight or the spy. Suppose he is thiglt. Then he
told the truth. Then B lied; so either he is theaka (and C the
spy), or he is the spy (and C the knave). Suppoiethe spy. Then
he told the truth; hence B also told the truth, akhmeans B is the
knight (and C is the knave). So we again have tpossibilities:

A B C
4a KNIGHT KNAavE SPY
4h KNIGHT Spy KNavE
4c Spy KNIGHT KNAVE

For convenient reference, let us record all fouse=ain the
following table.
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TABLE 1
Case —Both said ye

A B C
la KNAVE Sry KN1GHT
1b Spy KNIGHT KNAVE

Case 2—A said no and B said yes

A B C
2a KNIGHT Spy KNAVE
2b | Sey KNAVE KNIGHT

Case —A said yes and B said

A B C
3a Knave KNIGHT Sey
3b | KNAVE Sey KNIGHT
3¢ | Sey KNAVE KNIGHT

Case —Both said n

A B C
4a KNIGHT KNAVE Sey
4b KNIGHT Spy KNAVE
4c Spy KNIGHT Knave

Now, we are given that after A and B answered thddge's
guestions, the judge knew that C was not the $pyase 3 were the
one that occurred, then the judge couldn't knowtivbreC was a
spy or a knight. If Case 4 occurred, the judge datil know
whether C was a spy or a knave. But the judgkeknow that C
wasn't the spy. Therefore, Case 3 and Case 4 ke out; so it was
either Case 1 or Case 2.

Now, the judge knows that A spoke the truth whersdid that C

161



ALICE IN PUZZLELAND

is not a spy; so he knows that A must be eithekitiight or the spy.
If Case 2 held, the judge couldn't have known wdreth was the
knight or the spy; hence he couldn't have known thigospy was.
So Case 1 holds, and the judge knew that A caratlbeve (since
he made a true statement); hence A must be the spy.

w50

AN EQUALLY INTERESTING CASE Since A, B were asked the
same questions as in the last problem, we carhesaine table (see
page 161).

Consider that point of the trial right before thelge asked C
whether he was a spy. At that point, the judgenditknow of any
of the three that he was definitely not the spheotise he would
have acquitted him. This rules out Cases 1 aneé@use in either
of those cases the judge would have known that € either a
knight or a knave and would have acquitted himetfwer Case 3
or Case 4 must hold.

Now, we consider the judge's reasoning after C anse
Suppose Case 3 holds. Then the judge knows thaeither the spy
or the knight. If C answered no, the judge woulgehknown no
more than before and couldn't have convicted anydth€
answered yes, the judge would have known that C thaspy,
because a knight could not say that he was theSmyif Case 3
holds, then it must have been C who was convicted.

Suppose Case 4 holds. Then the judge knows thatt@ ispy or
the knave. If C answered yes, the judge couldnve hmade a
conviction (because either a knave or a spy cayde is a spy). If
C answered no, then the judge would have knownGhasas the
spy, because a knave could not make the true statahat he isn't
a spy. So in Case 4, it was also C who was comicte

It might be well to point out that it is impossitft& you or me to
know whether Case 3 or Case 4 is the one whiclalhctwolds, nor
is it possible for us to know what answer C acjugdlve. All we do
know is that since the judge did make a convictiban either Case
3 holds and C answered yes, or Case 4 holds amdwWeaed no,
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and that C was convicted in either case. So we kithaw C was
the spy.

w5l

THE MOST INTERESTING CASE OF ALL We use the same
table that we used in the solution to the last prablems (the table
is on page 161).

Step 1 :After B answered the judge's question, the judgderen
acquittal. If either Case 3 or Case 4 held, they aihthe three
defendants could have been the spy, and the judglel ot have
made an acquittal. Therefore, Case 1 or Case 2 beutte one that
holds, and in both cases, C cannot be the spyeither of the
others could be. So it was C who was acquittedw&d&now that C
was acquitted and that either Case 1 or Case Xhaltd we can
now completely forget about Cases 3 and 4.

After C left the court, the judge asked either AB(we don't
know which) whether the other was a spy, and hetlgotanswer
Yes or No, but again we don't know which. Thus ¢éhare four
possibilities for Case 1 and four possibilities fdase 2, making
eight possibilities altogether. Now we shall eliatiaa half of them,
using the given fact that the judge, after getting answer, made a
conviction.

Suppose Case 1 holds. Suppose A were the one wh@sked
the question. If he answered yes (thus claiming Bhevas the spy),
the judge could have eliminated 1la, because if A lsnave and
B the spy, A could not have told the truth thatsBhe spy. Thus the
judge would have eliminated 1a and known that 1listninold and
that A is the spy. If A answered no, the judge dowbt have made
a conviction, because it could be that A is a knake lied when he
said that B wasn't the spy, or A could be the shy wold the truth
when he said that B wasn't the spy. Therefores itdt the case that
A answered no. So if A was the one who was askedn the
answered yes and was convicted. Now, suppose itBvako was
asked whether A was the spy. If B answered yes; the judge
couldn't have made a conviction (as the readessearby examining
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both possibilities la and 1b and seeing that B @asswer no in
either case), but if B answered no, the judge wduldw that B
must be the spy (because 1b is ruled out, sinweutd mean that B,
a knight, denied that A [a spy] is a spy). So B trhesve answered
no, and B was then convicted. This completes oalyais of Case 1.

Case 2 can be analyzed in a similar manner, andelyeon the
reader to fill in details. Suppose Case 2 holdsA lfvas the one
guestioned, then he must have answered no forutlhgejto have
been enabled to make a conviction, and A was coedidf B was
the one questioned, he must have answered yehéojutige to
have been enabled to make a conviction, and B wasicded. We
leave the verification of these facts to the reg@érich, as | have
said, is not very different from the reasoning @fs€ 1).

Let us summarize what we know so far:

If Case 1 holds, then either A was asked the thirdstion, an-
swered yes, and was the spy, or B was asked the gfiestion,
answered no, and was the spy.

If Case 2 holds, then either A was asked the tlguestion,
answered no, and was the spy, or B was asked ihe gues-
tion, answered yes, and was the spy.

We thus have the following four possibilities:

CASE THE THREE ANSWERS | sPY
tst 2nd 3:d

la Yes Yes Yes
b Yes Yes No
2a No Yes No
Zh No Yes Yes

[==Je J == o4

Step 2:This is as far as we can get without the additional
information about the two friends of Mr. Anthony.e\are given
that either both of them solved the case, or tle@ther of them did;
we will prove that it is impossible that both ofeth solved the
problem.

Consider the first friend: If Mr. Anthony answerbdn affirm-
atively, then the friend would have known that Caaemust hold
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and that A is the spy; if Mr. Anthony answered rtagdy, then the
friend would have been unable to know which of Gakle, 2a, 2b
held, and could not have known whether A or B wasdpy. So the
only way that the first friend could have solve throblem is that
Mr. Anthony answered affirmatively and that Caséddds.

As to the second friend, if Mr. Anthony answerednhaffirm-
atively, then this friend would have known that €&a must hold
and that A is the spy, but if Mr. Anthony answete negatively,
then the second friend couldn't have solved thélera. And so
the only way the second friend could have solvesl ghoblem is
that Case 2a holds and that Mr. Anthony answeread &fifirm-
atively. Now it cannot be that Case la and Casddha hold, and
therefore Mr. Anthony could not have given an affative answer
to both his friends, and so it is impossible thathbfriends were
able to solve the problem. Therefore neither friesadved the
problem (since we are given that either both dicheither did),
and so Mr. Anthony did not answer either questiffirmatively.
This rules out Case la and Case 2a, so B mustéepi

Chapter 6

w52

THE FIRST QUESTION Alice made the mistake of writing
eleven thousand eleven hundred and eleven as Hhfich is
wrong! 11,111 is eleven thousarahe hundred and eleven! To see
the correct way of writing eleven thousand elevemdred and
eleven, add them up like this:

11,000
L 100
1
12,111

So, eleven thousand eleven hundred and elevenig 1-2-which
is exactly divisible by 3.
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w53

ANOTHER DIVISION A million multiplied by a quarter is a
guarter of a million, but a milliodividedby a quarter is the number
of quarters needed to make a million, which is foultion. So, four
million is the correct answer to the Queen's questi

w54

HOW MUCH? A common wrong answer is "Four shillings.” If
the bottle was really worth 4 shillings, then thieey being worth 26
shillings more, would be worth 30 shillings; so thatle and wine
together would be worth 34 shillings.
The correct answer is that the bottle is worth @islys and the
wine is worth 28 shillings.

w55

AWAKE OR ASLEEP? If the Red King were awake at the time,
he could not have had the false belief that bothahe the Red
Queen were asleep. Therefore, he was asleep. Téassthat his
belief was false, so it is not true that both waséeep. Therefore,
the Red Queen was awake.

w56

AWAKE OR ASLEEF? The Red King was either awake or asleep
at the time. Suppose he were awake. Then his behsf correct,
which means the Red Queen was asleep. Then hesfbeés
incorrect, so she believed he was asleep. On therdband,
suppose he were asleep at the time. Then his befisfwrong, so
the Red Queen was awake. Then her belief was dorsecshe
believed he was asleep. Therefore, regardless etheh the King
was awake or asleep, the Queen must have belie/eds asleep.

w57

HOW MANY RATTLES? If Tweedledum loses, he will have half
the total number of rattles (which is the same ghas having the
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same number as Tweedledee), so he now has onetimamenhalf
the total. If he wins the bet, then he will haveotmore than half
the total. Also, he will then have two-thirds ogtlotal (which is the
same thing as having twice as many as Tweedledésgh is one-
sixth of the total more than half the total (beeatise difference
between one-half and one-third is one-sixth). Tfoeee one-sixth
of the total more than half the total is the samiag as two more
than half the total, so two rattles is the samaghas half the total.
Therefore, the total number of rattles is twelve Tsveedledum has
seven and Tweedledee has five.

Let us check: If Tweedledum loses, each will have $f
Tweedledum wins, he will have eight and Tweedled&é have
four, so he will have twice as many as Tweedledee.

w58

HOW MANY BROTHERS AND SISTER® There are four boys
and three girls in the family. Tony has three besthand three
sisters; Alice has four brothers and two sisters.

w59

HOW MANY WERE WRONG? Exactly three right is the same
thing as exactly one wrong, so the choice is betweectly three
right and exactly two right. Now, it is impossilite get exactly three
right, because if three are right, the fourth makto be right!
Therefore, she got exactly two right.

w60

HOW MUCH LAND? A common wrong answer is 11 acres. If
there had really been 11 acres, the tax collecmuldvhave taken
away 1 1/10 acres (which is one-tenth of 11 acrekjch would
have left the farmer with 9 9/10 acres rather th@nacres, so 11
acres cannot be the right answer.

How does one find the right answer? Well, look tathis way:
After one-tenth of the farmer's land had been takemy, he had
nine-tenths left. So 9/10 of the original piec&@sacres. This means

167



ALICE IN PUZZLELAND

that if we multiply the number of acres in the angj piece by 9/10,
we get the present piece—10 acres. So, to get thenpresent piece
back to the original piece, we musvide by 9/10! Now, to divide by
9/10 is to multiply by 10/9, so we multiply 10 b@/9, getting 100/9,
which is 11 1/9 acres.

Does this check? Let us see: The original pieté4 &/9 acres. One-
tenth of 11 1/9is 1 1/9, so taking that away |sagractly 10 acres.

Wbl

ANOTHER ACREAGE PROBLEMReducing everything to six-
tieths, 1/3 + 1/4 + 1/5 = 20/60 + 15/60 + 12/60 #68. This leaves
13/60 for the cultivation of corn. Therefore, 13/60Dthe land is 26
acres, and since 13 is half of 26, then 60 mushdié of the total
number of acres. So the land has 120 acres.

Let us check: One-third of 120 is 40, which is tlee squash; one-
fourth of 120 is 30, which is for the peas; and-6fite of 120 is 24,
which is for the beans. Now 40 + 30 + 24 = 94, \khieaves 26
acres for the corn.

w62

THE CLOCK STRIKES TWELVEBetween the first stroke and
the sixth stroke there are five intervals of timed it takes thirty
seconds to cover those five intervals; so the watdoetween any two
consecutive strokes is six seconds (not five segoasl some people
mistakenly conclude!). Now, between the first seo&and the
twelfth, there are eleven time intervals; so itemkhe clock sixty-six
seconds.

w63

THE TWELFTH QUESTION Suppose Alice had answered yes.
Then the Queen could fail her or pass her, as &ased. If she
failed her, and Alice asked why, the Queen could Sédou got the
last question wrong—after all, you said you woulasg and you
didn't—and since you got the last question wrorog lyave to faill"

168



Solutions to the Puzzles

On the other hand, the Queen could equally as hwealé passed her
and said, "You predicted you would pass, and syimeepassed, you
predicted correctly; so you answered the last goestight, and
that's why you pass. (Of course, both reasoningscacular, but
neither one is any worse than the other!)

On the other hand, if Alice answered no, then thie€h could
neither pass her nor fail her. If the Queen passad then Alice
did not predict correctly, and having given the mganswer, by all
rights she should have failed! If the Queen faitemt, then Alice
predicted correctly, and having given the rightvaers she should
have passed! So the Queen could neither pass héaihber.

As | said, Alice was more interested in not faililigin in passing;
hence she answered, "No," and this, indeed, corlgletymied the
Queen.

Chapter 7

e 64

ROUND ONE If the speaker were telling the truth, then he
would be Tweedledum and he would be carrying akotaed, but
he cannot be speaking the truth and also carryazkbkard.
Therefore, he must be lying. This means that higl c@ally is
black, and since his statement was false, he isreaity Twee-
dledum carrying a black card; so he is Tweedle@eeying a black
card.

w65

ROUND TWO The speaker asserts that he is not Tweedledum
carrying a red card. His assertion must be true,ifiche were
Tweedledum carrying a red card, then, since hisl ¢arred, he
couldn't lie and say that he me®t Tweedledum carrying a red card.
So it is true that he is not Tweedledum carryingdcard. Since his
statement is true, then he must in fact be carrgimgd card. But
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since his statement is true, he is not Tweedledamymng a red
card; so he must be Tweedledee carrying a red card.

w60

ROUND THREE Either-or meansat least one(and possibly
both); so if he were carrying a black card, thewauld be true that
eitherhe is Tweedleduror he is carrying a black card, which would
mean that a holder of a black card made a truermstant. This is
impossible, so his card cannot be black. Sincechisl is red, his
statement is true, which means te#herhe is Tweedledunor his
card is black. Since the second alternative dodsnid, then he
must be Tweedledum. So he is Tweedledum carryiregacard.

w67

ROUND FOUR This time it cannot be determined whether he
is holding a red or a black card, but in eitheregalse must be
Tweedledee. Suppose his card is red. Then he spreéksso he is
either Tweedledum carrying a black card, or Twegekdecarrying a
red card. He can't be the former (since his cancedy, hence he
must be the latter, so he is Tweedledee.

On the other hand, suppose his card is black. Themstatement
is false, which means that he is neither Tweedlegitm black nor
Tweedledee with red. So he is either Tweedledunh wid or
Tweedledee with black. The former is not possilsi@ace his card
is black), so the latter holds—which means agaiat the is
Tweedledee.

68

ROUND FIVE Suppose the speaker is carrying a red card.
Then his statement is true, which means that Tweeédin is
carrying a black card; so the speaker must be Tiwded. Suppose
the speaker is carrying a black card. Then higstant is false; so
Tweedledum is not carrying a black card. Yet $peaker is
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carrying ablack card; so he can't be Tweedledum—again he must
be Tweedledee. So in either case, the speaker éediwdee.

¥ 69

ROUND six If the first one were holding a red card, we
would get the following contradiction: Suppose firet one were
red. Then his statement is true; hence his braoth€weedledee, so
he is Tweedledum. Thus he is Tweedledum carryirrgdacard.
This makes the second one's statement true. Bat thewv could
the first one, who is truthful, lie and say thats Hirother is
Tweedledee holding Black card? So it is impossible that the first
one is carrying red; he must be carrying a blaakl.ca

Since the first one is not red, then the secondsostatement
cannot be true; so the second one is also cargyinigck card. If the
second one were Tweedledee, then he would be Twded|
carrying a black card, which would make the firse's statement
true. But the first one's statement is false (bseahe first one is
carrying a black card); so the second one canfvibeedledee. This
proves that the first one must be Tweedledee.

w70

ROUND ONE (ORANGE AND PURPLB The speaker couldn't
have been Tweedledum carrying an orange card, evdudd have
told the truth and said, "My card is orange." Tipeaker couldn't
have been Tweedledum carrying a purple card, owtneld have
lied and said, "My card is orange." Therefore, $ipeaker was not
Tweedledum; so it was Tweedledee (who either cdraigurple
card and told the truth, or an orange card andlied

w7l

ROUND TWO (ORANGE AND PURPLE A useful principle,
which will be used in this problem and some of thier ones, is
this: If the two cards are of the same color, thea of them is lying
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and the other is telling the truth (because if theg both orange,
Tweedledum is telling the truth and Tweedledesyiizg; if they are
both purple, then Tweedledee is telling the trutkd &weedledum
is lying). On the other hand, if the cards are dfedent colors,
then the brothers are either both lying or botkirtglthe truth.

Now, let us consider the present problem. Sincé twbthers
claim to be Tweedledum, then clearly one is lyimg @ane is telling
the truth. Therefore, both cards must be of the esamlor.
Suppose they were both purple. Then the first ose'sond
statement is false; hence his first statement lisefahence he is
Tweedledee, which would mean that Tweedledee withuple
card is lying, which is not possible. Thereforettbe@ards are
orange. Hence the first one's second statementas which means
that his first statement is also true, so he is ddiedum. So, the
first one is Tweedledum, the second is Tweedledeé, both are
carrying orange cards.

72

ROUND THREE(ORANGE AND PURPLE Looking at the first
two statements, we can tell they are obviouslyegithoth true or
both false. Therefore, their cards are of differealors (see the
principle discussed at the beginning of the lakitgm). So the first
one lied when he said that the cards are of theesaotor. So the
first one also lied when he said he was Tweedle&e he is
Tweedledum.

w73

ROUND FOUR (ORANGE AND PURPLH Since the two make
contradictory claims, then one is lying and on¢eifing the truth.
Therefore, their cards are of the same color (sanmeiple!). If the
cards are both purple, then the first one is tgllihe truth; so he
must be Tweedledee (because his card is purpldamsitelling the
truth). If both cards are orange, then the firsé @ lying, hence
again must be Tweedledee (because his card is erand he is
lying). So in either case, the first one is Tweedédle
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w74

ROUND FIVE (ORANGE AND PURPLB The first statement of
the first one agrees with the statement of thersome, so they are
either both lying or both telling the truth. Theoed, their cards
are of different colors (same principle again!)isTmeans that it is
true that at least one card is purple; so the first is telling the
truth. Therefore, his second statement is also,ts® he is
Tweedledum. (Also, his card is orange and Tweed{ads purple.)

o TH

ROUND SIX (ORANGE AND PURPLB The two are contradicting
each other, so one is lying and one is telling ttu¢gh. Therefore,
their cards are of the same color (same princiglaird). This
means the first one's statement is true.

w 76

WHO ISWHO? The figure on the back is either a square or a
circle. Suppose it is a square. Then a square mgemnand a circle
means no, so the second brother's answer meamhinch was a lie!

On the other hand, suppose the figure on the bmekcircle. Then
a circle means yes, so the second brother's amaeant yes, which
is again a lie, since a square wast on the back! Therefore, the
second brother lied, so he is Tweedledee.

w77

WHAT QUESTION SHOULD ALICE ASK? Many questions can
be devised which will do this; the simplest oneah c¢hink of is "Is
your card red?"

Whatever sign is given in answer must mean yesalsx one
with a red card would truthfully say it is red, aode with a black
card would lie and claim his card is red. So theosel one's
response meant yes. Suppose he responded by dravgiggare in
the air. Then he means yes by a square; henceshthbarize. If
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he responded by drawing a circle, then he meanbyascircle and
no by a square, so he doesn't have the prize.

In summary, if he draws a square, he has the pifibes draws a
circle, then the other one has the prize.

Chapter 9

In all the solutions for this chapter we shall febe the first
defendant, B the second defendant, and C the tlafdndant.

w78

WHICH ONE WAS GUILTY? We are given that the guilty one
lied. If B were guilty, he would have told the thuivhen he accused
himself; therefore, B cannot be guilty. If A wereilgy, then all
three of them would have lied (because A would hageused
either B or C, both of whom were innocent; B wohlave accused
himself, who was innocent; and C would have acceséer C, who
was innocent, or A, who is innocent). But we angegithat not all of
them lied, so A can't be guilty either. So C wastgu

79

THE SECOND ACCOUNT What could the White King have
been told which enabled him to know who the guiiye was? If he
had been told that all three of them lied, he con&ler have
known who was guilty, because it could be that Aswgailty and
accused B, and B and C accused each other (sbtakm lied); or
it could be that B was guilty and accused C, andnd C accused
each other (again all of them lied); or again ildobe C was guilty
and accused A, and A and B accused each otheheS&/hite King
was not told that all of them lied.

Could the King have solved the case if he had de&hthat
exactly two of them lied, and which two they wel@. Suppose,
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for example, he was told that A told the truth déingt B and C both
lied. Then whoever A accused was guilty (since W the truth), so
he might have accused B (in which case B was gualtyl B and C
both lied and accused A (or maybe B accused C.Candcused A).
On the other hand, it could be that A accused CthatdB and C
both accused A, in which case C was guilty. So i#s the only one
who told the truth, then either B or C could beltyuiSimilarly, if B
was the only one who told the truth, then eitheorAC could be
guilty, and if C was the only one who told the truthen either A or
B could be guilty. So if the White King had beethdteither that A
was the only one who told the truth, or that B wasthat C was, he
could never have known who was guilty. So he wastold any of
these three things.

Could he have been told that all three told théh@uNo, this is
impossible, because the guilty one certainly lisside he accused
one of the others, and both the others were inndcen

This leaves only the case that exactly one liedll,Wexactly one
lied, then the one who lied must be the guilty obecause if an
innocent one lied, that would make two lies—his d@hd guilty
one's. So, therefore, the White King was told ohthree things:

Case 1A lied, B told the truth, C told the truth.

Case 2: Atold the truth, B lied, C told the truth.

Case 3:A told the truth, B told the truth, C lied.

We now see how the White King knew who was guitiyt how
canwe know, since we don't know which of the three cabesKing
was told? Well, Humpty Dumpty either asked the Whitnight
whether any two consecutive statements were falsdie asked
whether any two consecutive statements were triuee first
guestion would have been a pointless one (since tiseonly one
false statement), and had he asked it, the answaldvhave been
no, and this wouldn't have enabled Humpty Dumptiriow which
of the three cases held. So Humpty Dumpty askedhehany two
consecutive statements were true. Had he beeri'Yelsl" he would
have ruled out Case 2, but couldn't have known wase guilty. But
Humpty Dumptydid know, so he must have gotten No for an
answer and then realized that Case 2 must be #esorB is guilty.
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THE NEXT TRIAL This problem is quite simple: Since A told
the truth and accused one of the others, then @ must be guilty.
Therefore A is innocent. If everyone changed hisuaation, but
still accused someone else, B would have toldrlth tand since we
know that A is innocent, B would have accused Cer€fore C is

guilty.

ww Bl

THE NEXT TRIAL Since A told the truth, and he accused
either B or C, then either B or C is guilty; so @innocent.

Now, the White Knight was either told that C liedtbat C told
the truth. If he had been told that C lied, he doubt have known
who was guilty, because it could be that C is gudhd falsely
accused A (or for that matter B), or it could baettB is guilty and C
falsely accused A. So, given that C lied, theredsvay to determine
whether B or C is guilty. On the other hand, gitkat C told the
truth, he couldn't have accused A (who is innogest)he accused
B, and since he told the truth, B must be guilthefiefore, the
Jabberwocky must have told the White Knight thabld the truth,
and the White Knight then knew that B must be quilt

w82

ANOTHER CASE Again, since A told the truth and accused
one of the others, he must be innocent. Now, if\Widte Knight
had been told that C told the truth, then, withfwrther informa-
tion, he would have known that B was guilty (ashveee seen in the
solution of the last problem). But the White Knigtwuld not,
without further information, tell who was guiltyhérefore, he must
have been told that C lied. Then he was told whoac€used, and
this enabled him to know who was guilty. If he Hzeen told that C
accused A, he couldn't have known whether B or € gualty. So he
must have been told that C accused B, which mdwsatsBt must be
innocent (since C lied), and since A is also inmic& must be

guilty.
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w 83

ANOTHER CASE There are eight possible cases for what A,

B, C could have said. There are two possibiliti@s\what A said,
and with each of these two possibilities theretanx@possibilities for

B; thus there are four possibilities for what A, sRid. (These
possibilities are [1] A, B both claimed to be gyilf2] A said he was
guilty; B said he was innocent; [3] A said he wasdcent; B said he
was guilty; [4] A, B both claimed to be innocentipw, with each of
these four possibilities for A and B, there are tpassibilities for
what C said, so there are eight possibilities atogr for what A, B,

C said.

With each of these eight possible cases for whatdifendants
said, there are three possibilities for which of three defendants
was actually guilty. Therefore, there are twentyrfpossibilities for
the whole business (the whole business being whett defendant
said together with which one was actually guilt§)ne knew which
of these twenty-four possibilities held, we woultlamurse know
which one lied and which ones told the truth. W8 mow make a
systematic table for each of these twenty-four fpdléses. This
table will be used not only for this puzzle but fofater one as well.
Explanations immediately follow the table.

Thel'sandT'sindicate who was lying and who was telling the
truth (L stands folying andT for truth-telling). For example, in Case
5B (which we find in Group 5 under the B column) see that A
was lying, B was lying, and C was telling the trugGase 5B means,
of course, the case in which A said he was gulysaid he was
innocent, and C said A was innocent, and B wasadigtguilty.)
More examples: In Case 8C, all three were lyingCese 3B, all
three were telling the truth; in Case 4C, A waftrglthe truth and
B, C were both lying.

Now, the Jabberwocky, after being told what eaderttant said,
and also that there was at least one true stateamehtt least one
false statement, knew who was guilty. What coule 3abberwocky
have been told to have enabled him to know? Suppeseere told
that A claimed innocence, B claimed innocence, @xdaimed A
was innocent (this takes us within the three pdgstls of Case 1).
The Jabberwocky could then have ruled out that G gailty
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Case  WHAT THEY Saip AcuiLty Bouirty CcuiLty

A—I am innocent L T T
1 B—I am innocent T L T
GC—A is innocent L T T
A—I am innocent L T T
2 B—1I am innocent T L T
C—A is guiley T L T
A—I am innocent L T T
3 B—-I am guiley L T L
C—A i5 innocent L T T
A-~I am innocent L T T
4 B—I am guilty L T L
C—A is guilty T L L
A—1 am guilty T L L
5 B—I am innocent T L T
C—A is innocent L T T
A—1I1 am guilty T L L
6 B—I am innocent T L T
C—A is guilty T L L
A—I am guilty T L L
7 B—I am guiley L T L
C—A is innocent L T T
A—T am guiley T L L
8 B—I am guilty L T L
C—A is guilty T L L

(because in Case 1C all three lied), but he cowldpossibly tell
whether A or B was guilty (because in Case 1A therat least one
true and at least one false statement, and likewitle Case 1B).
Therefore, the Jabberwocky wast told this (because héid know
who was guilty). What about Case 2—A claimed toirbeocent, B
claimed to be innocent, and C claimed A was guilAgain the
Jabberwocky could not have known (both 2A and 2Biladbe
possible). Now Case 3 is a different story: Theygdssibility under
this case in which there is at least one lie arldast one truth is 3C;
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so if the Jabberwocky were told that A claimed &ibnocent, B
claimed to be guilty, and C claimed A to be innd¢cére would have
known that C was guilty. So it is possible the dahlmckywastold
this. Now, if the reader will examine the remaintages — Cases 4,
5, 6, 7, 8 — he will see that Case 6 is the only @ther than Case 3)
where the Jabberwocky could tell who was guiltyd éike Case 3) it
turns out to be C. So either the Jabberwocky wiaisthe statements
of Case 3 or the statements of Case 6, and indasés it turns out
(by a fortunate coincidence!) that C was guilty.

w84

ANOTHER CASE We know that A accused B, and we don't
know what B or C said. Suppose we were given thditiadal
information that the guilty one is the only one wied. Then any
of the three could be guilty; there is no way thb vehich one. On
the other hand, if we were told that the guilty ames the only one
who told the truth, then we would know that A cauvldbe guilty
(for if he were, he would have told the truth whiea accused B,
which would mean that B was guilty) and that B clml be guilty
(for if he were, then A would have been innocend afso would
have told the truth about B); so it would have ® ® who was
guilty. Therefore, the Red Queen must have beed tioat the
guilty one was the only one who told the truth;esthise she could
never have known who was guilty. So the answenas € is guilty.

b 85

AND THIS CASE? Suppose Humpty Dumpty had been told
that all three lied. Then he couldn't have knownretiler C was
guilty and accused A, or whether A was guilty anda€used
himself (since all three would have lied in eitltase).

It is impossible that Humpty Dumpty was told th#ittaree told
the truth, because it couldn't be that all thrde te truth (since A,
B both accused B, and C accused someone otheBjhan

If Humpty Dumpty had been told that there were éyaevo lies,
then he would have known that it was A and B wied l{because if
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either told the truth, so did the other who agregth him) and
that C told the truth. Then either C accused hifreseti was guilty,
or he accused A and A was guilty, but there is ay o tell which.
So Humpty Dumpty couldn't have known who was guiftythis
case.

The only possibility that Humpty Dumpty could haueown who
was guilty is that he was told that exactly twotest@ents were true.
This means that A, B both told the truth (becadmssrtstatements
agreed, so if one were false, the other would aksdalse, which
would mean two false statements) and C lied. SicB both told
the truth and accused B, then B must be guilty.

w86

WHAT WAS THE FATE OF THE GOAT Given the fact that the
Goat lied, it does not follow that the Goat wasliyuinor does it
follow that the Goat was innocent; so, knowing ttiet Court knew
that the Goat lied, the Court might have convidtesl Goat (on the
basis of further evidence, which we don't know apoor they
might have acquitted him (again, on the basis ahfr evidence),
or they might have done neither, and there is ng afaknowing
which. On the other hand, if both Insects told theh, it must
follow that the Goat was guilty, because both Insexccused the
same creature (since they both told the truth) msither accused
himself; so they must have both accused the Gaath& Gentle-
man in white paper must have been told that bosedts told the
truth, in order for him to have known what the Qodid. He then
knew that the Court convicted the Goat.

w 87

THE MOST BAFFLING CASE OF ALL To solve this remarkable
puzzle, we must use the table used in the soluifdProblem 83.
To begin with, the Jabberwocky solved the caser ditwing
which of the eight cases occurred (that is, knowingat each
defendant said) and knowing that at most one defentbld the
truth. This rules out Cases 4, 6, 7, 8, becausgaise 4, there are
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two possibilities (4A and 4C) in which at most aefendant told
the truth; in Case 6 there are again two possisli(6B and 6C); in
Case 7 there are the two possibilities 7A and 7d;ia Case 8 there
are the two possibilities 8B and 8C. So, in non¢heke four cases
could the Jabberwocky have known who was guilty. ta other
hand, in Case 1, possibility 1A is the only onemnmich there was at
most one true statement; in Case 2, 2B is the poBsibility; in
Case 3, 3A s the only one; and in Case 5, 5Basotlly one. So we
know that one of the Cases 1, 2, 3, 5 is the oriehndctually holds.

Now, Tweedledee was told that the Jabberwocky sbltree
problem, so Tweedledee also knew that the actisd was either 1,
2, 3, or 5. If he had been told that A claimed &duilty, then he
would have ruled out Cases 1, 2, and 3 and knoanh@ase 5 must
hold, which means that B is guilty (because 5B&s anly possibility
under Case 5 in which at most one true statemestmade). This
means that Tweedledee would have solved the prolidetwe are
given that Tweedlede@idn't solve the problem; therefore, he was
not told that A claimed to be guilty; he was tdhdit A claimed to be
innocent, so he knew that Case 5 didn't hold, leub&d no way of
knowing whether Case 1, 2, or 3 held; hence he 'tikimow
whether A or B was guilty. Anyway, we now know thate of the
Cases 1, 2, or 3 holds.

Now we consider Tweedledum. He was told about tigbdr-
wocky, so he also knew that one of the Cases 3, 3,must hold,
but he was not told about Tweedledee; so he diknotv that Case
5 was ruled out. Now, he asked either about B obui,we don't
know which. Suppose he asked about B. If the WKitegght told
him that B claimed to be guilty, then Tweedledumulbhave
ruled out Cases 1, 2, and 5, and would have bdeju& with Case
3; so he would have solved the problem (concludhneg A was
guilty). But he didn't solve the problem; so if agked what B said,
then he was told that B claimed to be innocentw&onow know
thatif Tweedledum asked what B said, then Case 1 or Chs&l&.

Suppose Tweedledum asked what C said. If he haual tiode that
C said that A was guilty, he would have eliminatabkes 1, 3, 5 and
solved the problem (concluding that B was guilt3ut he didn't
solve the problem, so he must have been told traaiéhed that A
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was innocent. This means that Case 1 or Case 3 hatdi A must
be guilty (though Tweedledum couldn't know thiscdnese as far as
he was concerned, Case 5 could also hold and Bidmufuilty).

We now see that if Tweedledum asked about B, tlsemcé¢ he
didn't solve the problem) either Case 1 or Caseldsh If he asked
about C, then either Case 1 or Case 3 holds. Nam gty Dumpty
asked whether Tweedledum inquired about B or akbuf he had
been told that Tweedledum inquired about B, thenmidty
Dumpty would know that either Case 1 or Case 2 $iadahd hence
that either A or B was guilty, but he couldn't haeld which. But
Humpty Dumpty was able to solve the problem; thamefhe must
have been told that Tweedledum inquired about CHsonpty
Dumpty then knew that either Case 1 or Case 3 lagld,that A is
the guilty one in each case. This proves that A guaRy.

Chapter 11

W 58

A QUESTION Yes, they do follow. Let us first consider
Proposition 1: Suppose a person believes he is awBkher he
really is awake or he isn't. Suppose he is awakenThis belief is
correct, but anyone who has a correct belief waiake must be of
Type A. Suppose, on the other hand, that he isepsl&€hen his
belief is incorrect, but anyone who has an incdrteaief while
asleep must be of Type A. Therefore, whether hawske or
asleep, he must be of Type A. This proves Propmwsiti.

As for Proposition 2, suppose a person believess loé Type A.
If he really is of Type A, then his belief is coctebut a person of
Type A can have a correct belief only while he wgake. On the
other hand, if he is of Type B, then his beliefingorrect, but a
person of Type B can have an incorrect belief omhjile he is
awake. So in either case he is awake, which prBveposition 2.
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