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INTRODUCTION
PART O: WHAT WEGREUPTO

The book you are holding in your hands | mean the book you are reading on this screen

is actually two books in ondt is a textbookif you treat it like onelt will teach you modern

symbolic logic, which is goodbr you if you want to learrsymbolic logic (i.e., if you want to
program computers or design database searches
logic.

Fortunately, thereforehis book isalso thep | a ynenuélfer a game, if you treat it like oné
will teach you to play Chambergon Battle Logiwhich is a puzzlsolving card game that
borrows somedof he Al evel i mdeplayinggames.ni cs of

The reason one book can play both roles is that symbolic logeel§a puzzlesolving game

(No, itis. Seriowsly. Just . . . look, just trust me for a minyfehe problem is thasymbolic logic
is normally presentedhroughs y mbol s t hat ma k e It | ook I i ke
necessarilyrong with this;itsc al | ed Asymbol i co | ogi c, after &

frustrating and frighteningand that meartheysee symbolic logic as a chore, not a game.

What the worldneed, then, is a different way of presenting symbolic logic. We need symbolic
logic without symbolsAnd that is where Chambergon Battle Lo¢idi C B ¢tomes in.CBL
makes two simple substitutiods and suddenly something that used to look like nbatlins to
look like agameyou might actually enjay

Herebds the reason symbolic | oNana matbusesitwoy | oo
di fferent types of symbols. There are i,umer al
x, +0) that connecthose numerals together. In symbolic logic, there is a similar distinction.
There are the Il etters of the a l(pih a0 t &f(,AM , B,
~, Y, &&, ||ohrf({}i0 )

To make it obvious that symbolic logic is a gaitierefore we need to translate those two types

of symbols into two typesof. .s omet hing el se. And we need thos
look more game ( | know. That 6s acdually meank.al tknovii)yvaane y o

Chambergon Battle Logic does is to transl ate
the operators HeRtredodChwhmbent henLha@aracters | ook

A2/ 2 BB

And hereds what the Chambergons | ook | i ke:



(VAN

AThat 6s adorable, 6 you might be temptlastt t o r
because you translated the symbols of symbol.
going to be easieBambiandDumboare@r t oons about adorabl e ani ma
t hey ar en 0 moviesrAadPhlasbphy classgs use books translatéal Englishfrom

ancient Greek and modern GermBatt hey ér e st i | | i mpossible to u

That is an excellent objeotn, my friend. (We are friends now.po allow me to explain my
theory.

We use different parts of our brain to do different things. We hear with the auditory cortex.
When webdre seeing, however, we use our Vi su:
thh nki ng. When wedre thinking about words, we
thinking about numerals or doing math, we use another part of our‘brain.

Now, if symbolic |l ogic normally seems | i ke ma
what we need to do i s -rhetltpo tphermt susef tthheeiort hkerr
logic. We need to find a way for them to do symbolic logic, but to use the parts of their brains

that they find easier and more enjoyable to employ.

When Chambeon Battle Logic translates symbols isteapes and colors, that is exactly what it

is doing.Instead of making your brain use its abilities to think about symbols and nunhbers, i
inviting your brain to use its abilities to think abdwtw you deal wittthings that have particular

shapes, and how you can transform one shape into another. Furthermasedoiittle quasi
anthropomorpit i Char act er s, 0 Ch aalldwe yog torusaHe garts 6f gourL o gi ¢
brain that reason about emotions and matwest

eat and all, 06 you might respond, ik

AThat 6s gr
foll ow, just I|ike all the weird rules

have to

Yes, there will be. All the rules of symbolic logic are still in effect. However, thesrate

translated too. Instead of being rules about what to do with symbols, they are rules about how to
tear a shape apart, or morph one shape into andthgiou know how to open a birthday
present, or make a paper a)QOrdyarandes abgubhow avo n 6t
Charactew i | | react emotionally if you suddenly dr

!See, e.g., Brian Butt er WharQounts: HiwNEveryBein & Hardwiret fore Br a i
Math( New Yor k: Free Press, 1999),; MAFoundati orfehdsinumer i ceé
Cognitive Science® 0 , SpeciSgplackssuleg:mefi and 78 Rochet Gaman gh@ Brian |, 1
Butterworth, ANumber and [Tremigiu@ogndive Sdicacdsna L @andaty 20p5),r el at e
6i 10.



scared. Obviously.)
ABut those arendt | ogi calpracticalr @4 esTlhhos @ madrn e olnia

True enough. But they have exactly the same structure as the logical rules. You can translate
back and forth between them, whenever you want. What you do with the Characters and
Chambergons is exactly mirrored by what a normal, miserable symbolic logic stvmddtbe

doing with symbols (and vice versa). |l tds jus

But before Igo any further, howevet need to explain what logic even is.

Logic is the study of argumenB.ut | ogi ¢ d &Giredmadgimergstwheateypeopld aee
yelling at each other. It studies the kind of arguments where a peaoty triesto convince
someone of something.

To convince someone of something, you have to offer the petdeasa onaeason to believe

t h ato mie t WMmdrfog yodr attempto-convince to count as aargumentbot h t he #fAr eas
and the fisomet hi ngoYohuavceanbot bjeu sptr otphorse atti eonn st. o
or he doesndt agree.

So,when you make an argument, you give someoreasold in the form of a propositiah to
believe some conclusiénwhich is ato in the form of a propositon But t hat wonodt
sense unless you know what a proposition is.

Take a look at the following two sentences.

1. "Gi rl' s donot | i
2. Boys only want.0

| think we can agree that they are different sentences, right? Now, take a look at the next two
sentences.

3. MWeobve been spending mosparadiser | ives |iving
4. We dve been spending most owr |lives |living

| think we can agree that sentences 3 and 4 are identical. They are the same sentence. They are
onesentence, repeatédice

But what about the following three sentences?

Good Charl ot t eThe Ybudg and tse H&pel@pig/Baylight, 2003).
®Tayl or Swi ft 1989(Hg Machike/Repulaic, 2014).

“Coolio, fAGan@Gatnagss amaToduiBayd\amsee Bros., 1995).
® Ibid.



5. i m gonna swingofrom the chandelier.
6. fl am going to hang from that fancy light fixture while rocking to andfro.
7. fil am about talo something wildh

| think we can agree that those are three different sentences. However, | think we also might
agreethat all three sentences are saying the same thgt does Sia mean when she sings the

first sentence®o be very literal about ishe means the same thing as | would mean if | said the
second sentence. But if her night of birdyenking concluded witbut her ever swinging from a
chandel i er, you woul dnot neces s asomdthingerazy, | | her
t hat woul d counachas died wiemrgiong fr om

Sentences 5, 6, and 7 all make the same basic, dlamther wordsBut when younake a claim,

you are proposing something; you are saying that it is true, and inviting other people to take it as
true. So, sentences 5, 6, and 7 dall exXpress
sentences that mean or say the same thingnhle¢ the same claim.

Logic is the study of how propositions can be connected togetmeake goodrguments. Take
the following two arguments, for example.

Argument 1

1. It has been really cold outside all day, andindot | i ke going out in t}
2. 1 do not do things that | do not like.

3. Therefore, | did not go out in the cold today, no matter what Bill told you.

Argument 2

1. The temperature out of doors has been very low today, and | find being exposed to such
low tempeatures uncomfortable.

2. | refuse to engage in activities that I find uncomfortable.

3. While William may have claimed that | left the house today, therefore, he must be lying,
since you can see from points 1 and 2 thedulld not have left the house today.

The sentences in Argument 1 are not the same sentenced@aiment 2 However, you can

tell that Arguments 1 and 2 are the same argument. While they are not made of the same
sentences, they are made of the sanopositions (The first sentences in bodrguments are

making the same claim. The second sentences in both arguments are saying the same thing. The
third sentences in both arguments are proposing that the same thing is true.

A logician, therefore, will treat Arguments 1 and 2 as the same arguBiace each is made of

the same propositiosand those propositions are connected to each other in the san&é ways
the argumentare identicabs far as a logician is concerned

In the 300s BC, Aristd¢ explained to his fellow philosophers thdtat makes an argument good

®Si a, fi C h1800 &anhsiofd-eafMonkey Puzzle/RCA, 2014).



or bad is its structure. That is, an argument is good or bad dependagvahepropositions it
contains are connected to each other.

Take this argument, for example.

Argument 3

1. Itis raining outside.

2. There is cheesecake in the refrigerator.
3. Therefore, Sam is going to the store.

Those three propositioseemtobe onnect ed by the word Atheref o
seem to beconnected by the idea that the first two ppons are evidence for the third

proposition. The only problem is, they arenot
each other. The fAthereforedo connection betwee

However, we can add in some connections that will makarthement work.

Argument 3, revised

1. Itis raining outside [and whenever it rains, | make a cheesecake].

2. [Whenever | make a cheesecake, | have to put it in the refrigerator.]

3. [Therefore,]There is cheesecake in the refrigerator.

4. [Whenever Sam finds cheesde in the refrigerator, he goes to the store to by chocolate
icing for the cake.]

5. Therefore, Sam is going to the store.

In that example, | connected the original propositions to each ptimearily by adding new
propositions. Howeverjn the 1800s AD,a mathematician named George Bodlend his

followers) worked outinotherway of connecing propositions witheach other, using the words
iland, andfiifend o

Take the following two propositions for example.

1. AYou canget with thiso
2. fiYou canget with thaty’

| can connect those two propositions in any of the following ways.
1. AYou can get with thisndyou can get with thai.
2. fiYou can get with thisr you can get with tha¥®
3. filf you can get with thithenyou can get with thab.

We encounter propositions all the time that are connectednikieese three waysThere are

"BlackSheep, fThe ChoWalef lisn YDliMemsyy®991)Cl ot hi ng
8 This is the way it is put in the song (ibid.).



and-connected propositions like:

T Al am a champion, and® youdére gonna hear me
1T iYoudr e myy e ondybephnihgd®
f fivoucancallmeQueenBeg and ba®By, 1611 rule.

There arer-connected propositions like:

¥ ivou can be the outcast or [you cah] be the
§ fivou better hurryup.., or 1611 be®gone, gone, gone.
T it doesné6t matter i f yoouHM&*™ve him or [if vy

And there ardf-thenconnected propositions, like:
fiClap along if you feel like happiness is the trétth.

1
 fif | was your boyfriend, I'd never let you g&°
 filf you do not lear me theyou will be history, Kendrick'’

Take a look at the hi r-do mimect e d o abpve. dgoicadlyspeakiogn Ms. Gaga is

saying, AYou | ove him, or you | ove HIMn Eithe
in the line isbetweenthé wo pr o pYosui tlioovres ,Yiofin, bowaa@ dc @pa, t al ol
the wor d o rconnectmgwtilefi infgo tihe j ust @roégivbey mef oyo
|l ove him, or you love HIM, is irrelevant. o)

What thisshowss s i s t hat we candt | ud#tvewa tokindther fian

Aseamsodo between proposi ti oSometinieh avord thatuswlly b e e n
signals aogical connection turns out not to have any logical significaBometimedii f 6 | us't
me ans 0 wAmesorhetmes, wordst her t han fatuchowto®@onepfdo and
the normal connectives, wearing a disguise.

AAdconnect edo, forrekamplesai rteinodbnts al way s connected b
Sometimes, the6reneot ed by ot hlef wooud dNddyandl. DY du bar goi n
youor ethalmo/timgpr oposikind, ®n san(di yiolu | dr édrel if gopoi ng o)
say, i Krad but la @ lel be going, o0 youdre stiue.lThesayi nc¢
reason you use Ab thatdou knowpeoplewdl bef sfuampdo sies t ha
going, even though you told the person she or hekwals

Katy Per Pysm(CapRoh 2043). 0

©John Legend LoveinttelFutngGOQDEColdmbia, 2013).

YLor de, oRWReHemihedgva/Republic, 2013).

?sSar a Bar ei The BlessetriieBt(Epio; 2013)

BEverly Brot her s, Gone Gane@ngFarneeBro§ dacd), o

“Lady Gaga, f BBom This Way(SteeanWaefnierscope, 2011).

“Ppharrellwi | | i a ms ,Girl fii Kra @tipeyGolombia, 2014).

¥Justin Bi eb dBelieve(lBldhd/RBME,i2@12)d , o

"Kendrick Lamar, # S wgoatrkid, me AR citpAftesmath/IDterscopk, 2Q12).



What matters withthe three propositien onnect or s ( i a rindfactpis iowthg 6 and
link the truth values of the propositions they connect to the truth values of the larger propositions

they help to form. Take these two propositic
outside. o The first propagiht ivar uies i tsr id.r ulemg
Afal sed). The second proposition may be true
raining outside. ls 1 t? |f it I s, the truth
truthvalueofhe second proposition is Afalse. o

Now, |l et 6s Iink those two propositions 1into o
reading a book and it is raining outside.o I

it is true, because yoare reading this book right now. If the second part is also true (if it is
actually raining) then the whole sentence is true. It says both that you are reading and that it is
raining, and both of those thingg, terwoleact ual
proposition is a |ie. It says both that you a
are reading while rain falls, you are reading while no rain false. The first half of the sentence is

true, the second half is false, ahdt makes the whole thing false.

Contrast this wi tmagine thasa friendasks goa whatvisegoing g and you

r es p Eithdr)| @m reading, or itds rainingo .becaus
Imagine furthermore thatittusn out t hat you arendét reading, b
friend? You said, AEi ther 1 6m reading or itods

actually raining? So, did you lie? Was the thing you said false?

The first partof pur proposition, Al am reading, o0 is f
true. But when you said, AEI t her I am readi n
boththat | am readingndt hat it i s raining. o0 h¥olowingevoe | ust
things is true: I &onlong asamkiofithypse two things s actually true@ i ni n

the whole proposition is true.

What this means is that the connective | ogici
Ailalutghhoo 6 fieven though, 0 etc.) joins two propos
is true if and only if both the small propositions are true. The connective that logicians call

Adi sjunctiono (i.e., the waqongtwaipopositonsitogeth&n gl i s
creating a larger proposition that is true so long as at least one of the smaller propositions are
true.

Once |l ogicians had discover ed -aad, éiherorhifeherm, ul e s
etc.), they were able to work out the rules for making good arguments. You can join two smaller
propositions into a single, larger proposition. The truth value of the larger proposition is a result
of the truth values of the smaller propiimss, and depends on which connective you used.
Similarly, you can join propositions together into arguments, and the truth of the argument as a
whole depends on the truth of the propositions you used to put it together.

Logicians, h oabatwwbether ard avgnndent is tirize lorknot. Instead, they talk about
QDwhet her it i s@mwheaeltihcked art nise thdssoruthadlok oarb onwott . v



Recall that an argument has two parts. The first part is the conclusion you ragedrgonvince
someone to believe. The second part is the reason or reasons you are giving the person in support
of your conclusion. If you have all the right propositions in your argument, and you have them
linked together using the correct connectivegntan interesting thing happens. If the reasons

you give in the argument turn out to be true, then the conclusion will have to be true too.

Now, |l ogicians normally dondét use the word #dr
Instead, they use thwor d dApremi seo for fa single reaso
reasons. o0 So, we can rephrase what we said i

argument has the right premises and the right conclusion, then (b) if it turns out that tlsepremi
are all true, that means the conclusions will have to be true too. That is what it means for an
argument to be Avalid. o

Let me give you an example.

Argument 4

1. If amusical artist has the most number one singles in a tyear that musical artist ke
greatest musical artist of all time.

2. The Beatles have most number one singles in a§ear.

3. Therefore, the Beatles are the greatest musical artist of all time.

You will notice that the first proposition (the first premise) is actually two propositioked
together byt hHehre. owoTrhdes siedond proposition (the
proposition. It contains no connecting words. Instead, it kind of repeats the first half of the first

proposition: MRThe Beatl g ebave tahg emo Dt i sU Mhue
version of, fa musi cal arti st has the most n
proposition (the conclusion), is just a single proposition, connected to everything that went

before it begfaohe. woThathitdhiemgl e proposition, i
artist of all timeo Iis just a more specific v
musical artist is the greatest musical artist
This argument, therefr e , has the followinghenhouptapesi 1 ic
first premise. It reheavbs prlopokitsbnhalh af mo

second premise. It then repeats a more specific version of the seadnd h o ft hietn® A i
proposition as its conclusion.

Now, we ask oursel ves: Alf the two premises
conclusion to be true a df thevfest tiva’lides venedruet tieahirda n s we
line would have to be true too. We can get into a debate about whether the firstdirtadlly

true, but that is irrelevant at the moment. For an argument vallag all it has to do is to have

the right structure. And you know an argument has the right steudtits conclusion would

have to be true if all its premises were true.

B AL st of Billboard Hot alrodd reihlae st o0 nacsh ide v eWi
http://en.wikipedia.org/wiki/List_of Billboard_Hot_100_chart_achievements_and_milestones#Most_number
one_singles_in_a_calendar_year.



You might wonder, however, what we call an argument that is valid, when its premises all turn
outto be true. Theanswers, we say that the argument i s fAsct
argument, all of whose premises are true. (And since the conclusion of a valid argument has to

be true if all its premises are true, the conclusion of a sound argumenthy ttagntion.)

The problem is that, as logicians, we have no idea whether the premises of our arguments are
true. The arguments we study donodot have words
lucky, they have adorable little Characters hidinginboreda t ri angl es and st uf
way of knowing whether the propositions they
what propositions they stand for.

Our job, therefore, is not to prove that arguments are sound. We would have to beshbl& to

that their premises are true to do that, and
arguments are valid. Our job is to take arguments and show that if their premises turned out to all

be true, then their conclusion would necessarily twinto be true too.

We do our job as logicians by showing that, if you start with the premises of an argument, and

follow the rules of | ogic, youol | eventually
argument hasnot s peelibté seppsDang togicaih bthert worels, is hke e r m
working out a maze. You know where you start

figuring out how to get from one to the other.

In a maze, there are only fournigs you can do (besides sitting down and giving up). You can

go forward. Or you can turn around. Or you can turn left. Or you can turn right. To get through

the maze, you have to do thdsar things the right number of times, in the right order. The same

is true when youbre proving that an argument

Amoveso youbre all owed to make, and you have
right order.

The moves you are all oweud etsq omakug itrh alto griack ear
boring. |l tos better to think of tThemoreaysu A p o wWe

play, the more points you earn, they higher your level is, and the more powers you damduse.
with more powers available twou, you can solve more puzzlegou can successfully navigate
more logic mazes.

Depending on how you count, there are 27 or 28 rules in symbolic logic. That means there are 27
or 28 powers for you to unlock IChambergon Battle Logic, amde of your cetral goals in the
game is to unlock all of them.

You may be wondering, however, why we spent so much time talking about connectives before,
when nowit sounds like logic is all about rules. Well, as you will see in the pages below, the

rules all have to do with the things you are allowed to do to or with a proposition, given the
connectives (Aand, O filfo a praposition tamsts oft thva smallért con
propositions connected by an Aand, 0 you <can t
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use those small propositions (those smaller Lego blocks) to build new propositions that will get

you to where you need to go. If, however, apmsition is made of two smaller propositions
connected by an fAor, 0 you can just pry them a
very particular kind to smash one of the smaller propositions and free the other.

The actal practice of logic boils down to proving that arguments are valid, using a specific set
of rul es. But why bother? Whatods the point of

There ardour basicanswers to this question. The first answer is that you have to know this stuff
if you are going to program computers. Computers fundtiah a fundamental lev@l
completely in terms of symbolic logicso you have to understand symbolic logic in order to
understand computers.

The second reason for studying logic is closely related to thie Ifiryou want to work with
databases (in a librar§or example,or at a company that stores customer data, or at a search
engine like Google or Bingr as a scientist collecting data from experimemtsu have to know
symbolic logic in order to crafearches. A search is, in effect, the premises of an argument,
while the results are its conclusion. You have to know how the rules of logic work to know how
to get the right results.

Thethird reason for studying logic is that it is excellent brain exercise. If you want to keep your
mind sharp, working out symbolic logic proofs is a good way to dimithis sense it is like
Sudoku or crossword puzzles.

And fourth, just like Sudoku andcres® r d puzzl es, symbolic | ogic
practical uses, yes. But itdés still a game. A
Things donét really get going until Chapter 0
ChambergorBattle Logic, and start exploring how logic is actually done. For the moment,

however, | etobdat| whbhkt bwe kv brafthisiftrgdsicsiond i n Part

| started by trying to explain why | have taken the unusual approach of presentm@dogi
game in this bookl di dnot me n tLewes rCarrpllt (yesithatd ewes , Carrolljidid
something similar back in 188&arroll was dogician whose real name was Charles Lutwidge
Dodgson, and he wrote a book callHge Game of Logjovhich eplained his own method for
gamifying our subject’

My justification for gamifying symbolic logic, however, is not that Carroll/Dodgson did it, but

that symbolic logic is a game in itself, and that treating it as a game should help more of us not
only beable to do it, but also to enjoy it. Specifically, | proposed that the way | have translated
the symbols of symbolic |l ogic into ACharacter
parts of our brains than we would otherwise be forced to use.

¥ C. L. Dodgson/Lewis Carroll, The Game of Logic(London: McMillan & Co., 1886).
http://www.gutenberg.org/files/4763/47684763h.htm
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| then provided you with a tedious discussion of what logicians do. They analyze arguments,
which consist of propositions that have been joined together in particular ways. We discussed
what propositions are, and as well as devoting some time to their connedtfertben talked

about the |l ogicians tasks of proving that arc
next chapter, we will learn four of those rules, and begin to play the game.

PART 1: WHEREALL OF THIS COMESFROM

But first!

Whew! That Part Owas something else, am | right? A mighty good read. RelaXind.look!
The Introduction keeps going!

In chapter Owe are going to talk about being a Level 0 player. At Level 0, there are four powers
available to you, which correspond to four of
about how to use those powers, and why theyogieally legitimate.

Before we get to that, however, we need to talk about how we get from normal English sentences
to the symbols of symbolic logic, and the icons of Chambergon Battle Logic. Unfortunately, that

is going to be a long, boring process. By the end of Rart y datedie land everything | stand

for. Then,Chapter vi | I make you think | might be okay,

I bet youdve beewhythsisfPatrbiofth,e Howeweru,cti on, eV
thesecondpartEhoul deé6fiPatt 207? And, for that matter,

00? (AWait just a second!o you think to yours
starts counting at 606 instead of 616! What i
What is wrongwith mei s t hat my bachel or 6s denhpaneverai s 1 n
computer scientist wants to count, sheorhe stafts0ad i nst ead of A1. 0
AWhy?0 you might ask. Alsnét it silly to make
of oPé&t

AYes, o | respond. i Y e s , programmerdeel diffeteht ynd spBciakt i t ¢
And now you too can feel different and specia

InPartQwe t al ked about the three ficonnectiveso t
(or -abdt b -ofreiot heerdné) f But we al so noted that
represented by different words in different contexts. And we also ribsgdsometimes the

nor mal connective words donét actually repres

(l'n other news, Mfdcom@Gercne owtedr d swaulsd |de mvorra . s
sound as fancy. And we logicians are very fancy.)
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In any case, to avoid canfs i o n, | ogi ci ans tal k about icon
Aconditional so instead of Aands, 0 fAors, o and
primary word for conjunction is fAandodoi n nEngl
Russian.

It would be even more hel pful i f we didnét ha
write fApluso every ti me wWo ualdddn 6sto miett hd en gnii ;me n
simple symbol f or fanbdolo fla nelagsithuesste®, theseisa s i mp
Il n the next few sections, Il dm going to disc

connectives. ltés going to be tedious. I f yol
summary insectionintro.112.

The propositionconnectot hat we wusually use fAandod to stanc
propositions are fAconjoinedo symbgfertcongmctiohy fan
Actually, there are two défr ent sy mbol s that you wil/ see, d
talking to.

Afando = Aconjunctiono =

Afando = Acé&njunctiono =

The first symbol is not on your keyboard. If you want to insert it,ganuuse the Cambria Math
font.. .butitstilwonét be on your keyboard.thae WSBydtbol

box (look for the button thathas&o on it , and says ASymbol o) .
your font to fiCambria Matho in the Symbol di a
If you want to usefi 0 often,f i nd it in the Symbol di al og bo
combination to it+60 Iforf oirt i nsitmaneei t ulseokiallti
fact, i f youbre pressed for time, youwvegchn pro
think itds beas adocahinél abdat (fiorbai Ando), wi

The second version of the logid@nd symbadis much easierto accesst 6 s t he amper sce
isont he A70 Keygoard n| ¥ o me a n s makes it dasydto renternbamifact,

| 6m goingin&&obensédenad ohi 8 book, f(uwalgdosne t hat
programming languages like Java, C++, Perl, R@wift, and PHP( AWhy 06& &6 1 nst e
0&06l1?601 | explain when we get to truth tables.)

In Chambergon Battle Logic, however, we prefer not to use symbols at all. We use icons instead.
Here, therefore, is the Chambergon Battle Logic icon for conjunction:

_Q_@_
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| t 0 stangle divided into two chambers. (And it has eyes on top, because that makes it look

funny. And funny is better than boring.l s o, i fooit has eyes, itds e
which will help us to engage the parts of our brain that we use tonred®mut emotions and

motivations. And i f we are using those parts
| ogic better than if we just had to use the i

This kind of Chamber gon i scauséaiflybuegdoreghe éysatr c e | 0

l ooks | i ke a box with a piece of string tied
because theyectangle are a kind of polygon, and a polygon divided into chambers is a
AChambergon. 0 Get it? Good.

Anyway,forhhe moment, what you need to remember 1is
connective called Aconjunction, o that A&&0 i s
book, and the icon weoll be usi mfpatkageapaadi f
prefer).

nected by the word

t wo pr n
di sjoined. otdhhere a

| f positions are <c
They are Cc

onjoinedo but

310

0
fi

r
r

junctiono
junctiono

5 =]

0] 0 = fid =
oro = #dd = |

Once again, our first symbol is not available on our keyboard, but can be accessed using the
Cambria Math font and the Symbol dialog box. The second symbdiisa r t i c @lpi)paono (

and i s\orketyhd wihi ch i s r i.gdntmyleyboakdanywayhlathiEnt er |

book, I 61 1 be using A]|,0 for the same reason
The Chambergon Battle Logic icon for disjunct
That icon is <call ed a AP a-shapgd@hanibergoivon might i t i s
recognize it as a Parcel t hat has been fAsqua

Astringo daodvwnthetpartdion metwkehlclekambérbkasd so gone crooked
not a Parcel anymore. And, given that we use it to stand for disjunctions (rather than
conjunctions), itdéds best to give it its own n

Whent wo propositions are -tbeneéegdtedhby #fbfm @O
proposition. The Aifo part of the | arger prop
The proposition, Al f you go tsays thahlewill gottwmthee , t he
store with you on the condition that (A1t f it
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To make it possible to deal with conditional
conditionalsWe c al | them fAnmatier i ad dercotnadi sapynawedr e
specific rules for analyzing their Atruth va

normal conversatoBut for the most part we wondt care
stricter thannormla ( we havendét even talked about what
term Aconditional o without the word fAmateri al
As with conjunctions and disjunctions, there are two normal symbols for conditionals.

= fimaterd al conditional o =
imateri al conditional o =Y

Unfortunately, however, neither of those are available on your keyboard. Times New Roman

contains the arrow as a special symbol , but vy
both <cases, youol | Syembtohle rdinaeleodg thoo xy s eort hyeo u 6
shortcut/hotkey.

| f youdre in a hurry, of course, you can al wa
Adasho antdhandgsgembeXx.)g Unfker tthn st: eliiy arrovhat | c
in some fonts than in others. I n Ti mes New RO

Courier New, it lookokay. ->A 0

ABut what symbol do they use in programming |
is there réallmpstsmodtormaéo programming | angu:
wor d (ad ihMisual Basicyou even have to wi.iTo writedhet t he
proposition, Alf you go to the store, then 160
towrite Aif(you.getGoingToStore()){me.set Goi nc

Asymbol o for conditional s would be something

I n this book, therefore, | 6m going to do what
onlinewiths o meone. You>owauwldd htoyme i@ | ooked good en

Just as with conjunctions and disjunctions, conditionals get their own icon in Chambergon Battle

Logi c. It is called a APyrami do:

0 see t he iPhilosophical treatment so Wikipediai on of
(http://en.wikipedia.org/wiki/Counterfactual_conditional#Philosophical_treathents Distiectioris between th
material conditional and the indicative conditiagnal sect i on of , il n\Wikipedia i v e C «
(http://en.wikipedia.org/wiki/Indicative _conditional#Distinctions_between_the material_conditional_and_the_indic
ative_conditiong, and the more philostpi ¢ a | Al ndicati ve Condi t iSanfoadl s, 0 by
Encyclopedia of Philosophittp://plato.stanford.edu/entries/conditiongls/

I'n some |l anguages, you can use the symbol A?20 wi
Aitl sRArnngdYmBrell a |l eaveUmbrell a. o But that makes i
things, which isnét really whatds going on.
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The Pyramid is differeft r om t he ot her two Chambergons weov
are located onen-top-of-the-other, instead of sidey-side. However, imagine what would
happen i f you fApopped openo a Pyramid by tilt
thatyou kept the lower lefhand corner of the upper chamber where it is, but rotated the rest of

the upper chamber around till it was upside down. What shape would you hav@ghen® the

eyes.)

Do you see it?

Here, let me put to two icons beside eattten

(VA

Do you see how you can make a Paragon by flipping the top of a Pytarfid left and can
make a Pyramid by flipping the |l eft chamber
stretch the right chamber out a bit, but still.)

In fact, since a Paragon is just a squashed Parcel, and a Pyramid is just a Parcel with its left
chamber flipped up on top, you can think of all three icons as being the same shape améshed
stretchednto different forms.

() (e
Y Y
Y Y

You now know the symbols we will be using for the three main connectives (&&),|and the

icons we will be using for those symbols (the Parcel, the Paragon, and the Pyraimidy.® u 6 v e
studied logic beforehowever,y oudve been tearing out your h
conjunctions, disjunctions, and conditionals were the main connectives in logic. First, you were
enraged that | left out negatioBecond, youealized that conditionals are often treated as less
fundamental than conjunctions, disjunctions, and negatfomg, third, youthought that if | was
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going to treat conditionals as fundamental, why not go all the way and include biconditionals
too?Because these questions have been so emotionally draining dorysmlong | now owe
you some answers.

First, 1 do not include negation among ttennectivef symbolic logic because negations
not connectwo propositions together to form a largemr oposi t i on. Since the
negations cannot be connectives. It is just plain silly to call them that (and yet many people do).

Second, | include conditionals as one of the fundamental connectives of symbolic logic because

| 6 m st i | Ifthe(striatipni@lsefidea tiat the conditionals we are analyzing in symbolic

| ogic are the same as the conditionals we use
same, but | like to pretend. And while we will see that you aaplicate the factionality of

material conditionalsby using the right combination okgations and disjunctiorier negations
andconjunctiony, we c o u | d mméormatlanguageSa,tl treat conditionals as being just

as fundamental as conjunctions and disjunstion

Third, 1 do not include biconditionals among the fundamental connectivegnabolic logic
because we express them by wusing the word fi
reduced to a combination of conjunctions and material conditionaysnbdic logic (as we will

see). That is, | treat them as ndaondamental for the same kind of reason others treat
conditionals as nefundamental. (Does this make me a hypocrite? | shall have to ponder that.)

However, just because | do not believe thagatens and biconditionals are fundamental
connectives doesnodt mean we arenot going to
now, and negations after that.

While the (material) conditional connective isusua@ilx pr essed by the word 7
Ai fo and fAthen, o0 the (material) biconditional
only if. o For exampl e, Al 61 1 go to the t or e
statementgot hantmledlslt ore if you go too. O I 61 |
yougp to the stor e, Iillegaes opdnthgguestion of gwhethad lommddwe to

the store under any other circumstances. | might also be willing to gamfvgent, but you

di dndt . I f | say, Al 61 I g oindomtrast he 6 mt beengfyen
that I will go to the stord you go,and if you do not go, | will not go either

sto
nl o

I f youdre around peogdglievdwhd ekmn oW tlemgiwa,i ty g v
only if.o0o Writing the word fAi fo with an extra
them using one of the following symbols.

nirf, and only ifo = dAiffo = materi al
Ai f ondrydi fo = Aiffdo = materi al bi con
The symbol Al is also used to mean, Ais def

equals sign to properly express biconditionality. Thus, | think the ddwdalded arrow islearer
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Neither symbolhowever, is available on your keyboard, though both are included in Times New
Roman and can be accessed through the Symbol dialog box.

Il n this book, I wi || i mi t a t<eofonpicondiiomalsc e f or co

An fAi f, and onl y Aiwillde trgetomlytifdd s ermef andsBawll He tiuenoaly if
A is true. It is a combination of two Aifo s
statements.

Since we are using theyRmid to represent conditionals, and biconditionals are a combination
of two conditionals (they ardiconditionals), therefore, we use the Pulsar as our icon for
biconditionals:

O you see how the Pulsar i s adfagngdom?&Gooll.aci ng
|l tds a single shape made of biconditonat ondi ti onal s

Noti ce, however, that you cannot make a Pul sa
chamber up on top, y 0 u O0tdo Pgrantids ta mdke/ a Rulsar. dhatisBut
why biconditionals €->, Pulars) are not fundamental, while conjunctions (&&, Parcels),
disjunctions (||, Paragons), and conditionals, (Pyramids) areThey are not fundamental
because they are not the same basipgha as t he ot her s, Aj ust

squ
form. 0 They are two shapes, crushed together

It is important in logic to recognize not only that people connect propositions together into larger

propositions, butthatgpo pl e al so negate propositiorgt. We ¢
wecanalsosayjl| natmqoi ng to the store. o We can say, A
but we <can alwrangtshaayt, BioYbo ui sare cool guthat 06 We

something is true, but we can propose #suahethings false.

This means that we logicians need to have a way of dealing with negations. We need a symbol
for the word fAnot, 06 or t he wo totbbnegatiomsgnbols s f al

Anot 0 = A+re-giast!i ono =
The firstd)syinsbod ndgati on symbol t hat i's avai
second (A~0) is the tilde that is on the A 0
t hirdiogi grms (tfe c-dash, whch i npt awaitableeon your keybodtdwever,it is
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available in the Symbol dialog box, atiee hyphen key on your keyboard provides a perfectly

acceptable substitute. And the fourth sign (n
key.

Of the four signs for negation, the excldioa mark is the one most often used in computer
programming, so it is the one | wi || use. ( N
Afexcl amati on marko or even f@Anot, o0 in setting
instance, they might reaitl '= 20  aoBe baig equaltwod i n s t one dbes mdequdl

two. 0)

| did not get very creative when trying to come up with the Chambergon Battle Logic icon for
negati on. I t hought t o my sgatiorf, Jike & godbdncompsgter ng 6 |
programmer. And you know what exclamation marks look like?/Toek like clubs. And we
computer programmers pronounce them O6bang! 6,

l et ds just wuse exclaanndatciadn nahrekns 6fCoru bnsebg adt i o n

And thatdés just what | did. Here is a Club:

[
Except, you candét have Clubs just standing th
to hold them up. So, youdre more I|ikely to se

Or like this:

Yes, the Parcel is Ahol dingd the Club, even t
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Before turning to our summary, I Sshould say .
already arge d t hat It i's not a fAconnectiveo since
other. Instead, it negates a single proposition (even if that single proposition is a combination of
other propositions). Nevertheless, negation belongs in the same clagealsconnectives like
conjunction and disjunction, rather than in the class of propositions.

Since negation, like conjunction and disjunction, is somethingdgowwp r oposi t i ons, | C
cal l it an Aoperator. o In fact, |l 6m going to
and biconditionals al|l Afoperatorso from now
symbolic logic, we are doing the sankind of thing that mathematicians and computer
programmers do (since both mathematicians an
Aoperator so) .

| dondét want you to get the impression that <c
myideah owever . ltdés very common. |l 6m just |l etti |
options, and will follow that choice for the rest of the book, but other people choose differently.

Ifyouread al I of that rubbish | just wrote, I we
can just look at the following chart. It gives you a handy summary of what you need to know.
Feel free to check it again later to refresh your memory!

. Common English | Symbol we Other Chambergon
Logical term for . . . )
phrasefor the will usein equivalent Battle Logic
the operator . _
operator this book symbols Icon:
Negation Not ! A, ~, 0 I
|
Lo
Conjunction And && T, &

(or #ABdD

Disjunction Or (or-Of & I o

(Material) If, and only if (or
Biconditional Al ff o)

(Material) i . ) P
Conditional i (-Dhve i g 0.Y

Chart 1.
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In symbolic logic, we say that the following propositi@tishave the same structure:

f Al am going to the store and you are going
T Alt is raining outside and the groundhogs
1T "The yoke of oppression is present and we
Each of the above ppositions is actually a conjunction of two smaller propositions. Each fits
the following form: n_ and
|l ogic, we dondét use blanks and words. We wuse
&& C,0 or AQ && R, 0 or something |like that.
ymbol AAO0 stands for the first

Il n AA && B, 0 s

ABO0O stands for the secohdmpoapoeiptiodnt hEomwoex
withanironfist 6 A A@®mM on t op, oo fwhtihleewilwidB alitidan irdn fist 0
However,i t mi ght be bdéetftladm fiofn we poassadndcteh@ owo rt locp, o1
with Ao.d And it might be betteri noe uSreuliR®d ¢
withlthrd@wesndét matter | ogically, but it might

fwedothai f we symbolize Al 6m on top of the worl
&& R, 0 then we wouliolikéthiconi zed the proposit

Lo\ (o

In that icon, the orang€haractes t and s f o rChafiaCesd atnhdes rfeodd AR, 0 an
stands BSar A&&. 0

() (@

Al d&m on top of the world= 0O&R = ﬂ

We can do the same kind of thing with disjunctions. The following propositions all have the
same Adisjunctiveodo structur e:

T al wi |l pass this c¢class or | wil/l end up b
T AYou either say O6hell o6 or you say Ohowdyéb
T "nTbheean is very wide or ice cream melts qu
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Each of the above propositions is actually a disjunction of two smaller propositions. Each fits
the following form: T or
bef or e, uselelank$ and @vdrds in symbolic logic. We use symbols. So, we would write,

AD || E,o0 or AP || Z,0 or fAM || N,O0 or someth
|l nstead of, Al wi || feel better tomor Bdw or |
G, 0 wheraemdBd ost t he proposition, Gofilstwainldls ffeel
proposition, Al wi || got to the |l ibrary. o Act
doesndét actually matter what | aingtwbat the letters u s e
stand for (ABO might help us to remember fbe
|l f we use ABO and fAiG, 0 then we would iconize
I n that i con, the blue Charidctwdarl | stfaereds bfedrt ef
and the green Character stands for AGO0 (which

£\ Lo
Al will feel better tom= B|G =

The onlytime it matters what letters we use is when the same proposition comes up in multiple
places, and we want to acknowledge that fact. Take the following propositions, for example:

1. I amboredand should/ell my head off
2. | should eithewyell my head offor play soccer
3. If I should play soccethenl should run a lat

The first proposition is a conjunction of two smaller propositions, while the second is a
disjunction of two smaller propositions, and the third is a conditional consisting of two
propositionsWe could, therefore, symbolize the three as follows:

1. A&&B

2. P|IQ
3. Y->Z

However, B and P arlshouldhyel myg leeadedf )p,r ogprod i itti owo y Iind
to symbolize this. Si mi | ar | whould@layasocde )Y. aSoe, twvhee
should symbolize . . .

1. Iam bored and should get up.
2. | should either go to bed or play soccer.
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3. If I should play soccer, then | should run a lot.
. . like this:

1. B&& 'Y

2. Y|P

3. P->R

Which would look like this in Chambergon Battle Logions:

L) (@

8

Getting into the habit of automaticalljgng the same symbadsor same coloi to translate the
same propositions, and different symidolsr different colord for different propositions, is a
key part of becoming a mature logician.

m

cC

|l f you want more practice with all/l this trans:t
suggest you take a course in Critical Thinking. At McDaniel Collegevonderful school you
may have heard 6fthe course is PHI 1101, and some guy

teaching a section of it this semester

However, whiletranslatingf r om Engl i sh i nto symbols candt b
course Working withthe symbols should be the focus), we do need to at least get familiar with
how all five of operators listed in Chart 1 can be found in normal English sentences.

The most tricky operators to deal with are the conditioriedg&e the following sentence, for
instance: Alf you | oved me, you would stay. o
t wo small er propositions: AYou dlinahisebooknthe 6 and
conditional> opandtbohaisifi stawes, fohetWwer dvoiiid
you really |l oved me, y betweenttte two donstittieat ypropwsitidns.e s n 6 t
It comesbeforethem.

You might be tempted, therefore, to -sly$boli ze
wher e AL®r stthhendpr dposi ti on, AYou | ove me, 0 an
stay. 0 -Butopterematior is one of the connectives,
symbolization, you should put it wkeoeinhetit

~

Alf you | oved me, [then] you woul d->Stbtayo = Af
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I know, i tds wesor csytmdb ot hiamk refprebBenfii ng Ai f,
bel ongs, but thereds a metihaondd o0t cia oduiirbd oneamddn efscsr.
feibheo Remember, further mor e, t hat the N&&O
sentence, and the A|]| 06 symbol goes whame, & he
just | i ke fnor 0 fiesi -bthheed sSeoc, o0 nidt waoorud di >amaskyembsoel n s .
where the setbedowgoédsin dif

Sometimes, of cours&ye say conditional proposidlBas@né b ac k
This time, the fAifo realltyodeesfits ééihledsd @cande
since we said it in between them. But as you
Afarendt talking to each othero before, just b

connect them.

So, to propdy translate conditional statements into symbolic form, we have to rephrase them in
Artfheno for mat.

Al 61 I go if you say pleaseo = Alf vyou

And then we whier ¢ htethdé& At heno i s.

Al 611l go i f youaypap!| pacesasedb@anldl yowoso
Il n symbolic form, APO represents the proposi:t
proposition, Al 6l I go. 0 We could have wused f/
helpful to use letters thaemind me of the predicates (the verb parts) of the propositions being

symbolized.

| f we have a proposG,td otnhesrywmbeo |l d¢dardeasi INY tr a

fi>0 symbol is represented by the Pyramid icon.

purple Character in the Aattico of the Pyr ami

green Character in the fAbasemento of the Pyra
5)(®)

If it help s , t hink of->6Gbe aa ngpmtvendirentioniioP gravity, toward the
center of the earth. Thinking of the arrow in this way will help us to remember how conditional
propositions are related toonmndietidrasoof fAnec

Whenever y ou have a Gpoopdsei tparnt |hHe&feorfeP t he
Afantecedent, 0 while the part after the arro:
statement, the antecedent (APO0) states a suff
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that if the antecederdroposition is true, that is sufficient to make the consequent proposition
true. Anlf you say please, then 10611 go, 0 mean
is Asufficient foro my going).

Act ual | y guitarightd tfod & logitiantanyway. When we logicians analyze conditional
statements, wereatthemasmaterial conditionals. And that means we are working with the truth

val ues of propositions, not actual facts out
(leas@ then | 61 | go, 0 the |1 ogi ci an @eash thenKitisatnue il of

t hat) I 61 1 go. 0 The Il ogician dowmlkemddgo Thear e wh
|l ogician only cares about thesayuphease,(falasnd

go. 0O

Therefore, as far as logicians are concerned, if the antecedent of a (material) conditional is true,
that is a sufficient condition for the consequent of the (material) conditional beind liges
reflected in the Pyrardiicon. If there is a heavy fog, but you see the attic of a Pyramid poking
out of it, that is sufficient condition for concluding that there must be a basement holding it up.

If the fog then clears, and you see that there is a green Chanaitterbasement, you know that
it was there, supporting the purple Character in the attic all along.

In a (material) conditional rpposition, the consequent states a necessary condition for the
antecedenf(Therehas to besomeone in the basement of the Pyramid holding up the &iicg

logician, this means that the consequent is a proposition that absolutely must be true whenever
and wherever the antecedent i's true. This do
something that comdseforethe antecedenhowever The order in time doe:
matters is that the consequent must necessarily be true if thehandhve antecedent is true.

Take this conditional p o ery fast then gyou ,willlkfe out of e x a mp |
breath 6 For a | ogi Yoummveryfash i iss s t@alos will bé bul & kireath

mu st be true thicso.itn Isfymbe |l wr, i-twge owovhli ¢ hhaags 1
trutRo dfi .feunveryie®Qu i s a suffici entBoc ¢ iviflibeui on f c
outofbreatb ) whi | e BOh @nsdessarg din @if t ifon fR ro t@HveeROt riut h
is tBouwj | i have to be true too.

Letds use a RedarChaa allt 8. bDweaa, wechdap with this: i
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73
&

This says that t he Character i n the attic i
basement. If theed Character is going to be there, the blue Character has to be there too, holding
up the red Character. The blue Characterds b

Characteros being there.

At the moment, we are discussing a case whereg¢hé r Char act eR, 0r evihri eceshe n
represemnhsgeryfaivYouwmnd the bl ue BChawhictlerreppe £se
will be out of breath ®he c¢cl aim that Aif you run very fast
say you can 6din dherovaysou mighrget eut of breath by having to climb

stairs, for instance. SR -> B,0in otherwordsd oes ndét R alyst hahediessary

foB. it says that R6s being true is sufificient
necessary for R6és being true. The presence of
conclude there must be a blue Character in the basement, holding up the attic, while the blue
Characterds being i n t hel Cleamdee tmbenint theiatic (withotte s s a r
falling out).

Conditional statements wusually edamfiot afstiande t he
often dr op t heHoweveh avan Iometinhes enpleasize ehe consequent, by using
the phrases Aonly 1 fo and Aunless. o0 For examp

the movie, but only if you get at leastone@r per son to come too. 0 Wh
your getting at least one other person to go to the movie is a necessary condition for his agreeing
to go.

Let 6s use AGo for Al will go to the mowvi &, 0 ar
This is a conditional -2t astyeiheoguestion & evhethvexr wewi | |
shoul d wrOot eorB@G. @ Our answer is that the suf

antecedent (in the attic), and the necessary condition goes in teqaent (in the basement).
Since we already figured out that your getting at least one other person to go to the movie was
the necessary condition, that>xOme@&ans A00 has t

Somet hing similar happers owhlaark ewe fwge etxlaanpwer,
proposition: ATina wonodét believe Bob wunl ess S
Sall yés punching George is a necessary condi't
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| i ev eosr BioSha lol ya npdu nickhoe sf Geor ge. 0 Since
t he conseque n taftefti hneot ihsey nbbasdPe mefinBt ) , we

ATi na be
goes in

What this means then is that wherever we see
comesnext is thenecessarsc ondi t i on, and should go in the
tricky about Aunl esso statements nobtsoxurleast t hey
youdoyd ), and getting them tr ameglirestuetd first raphrase s y mb «
them positively (like I did in the previous paragraph).

Furthermore, we have 't remember that while 0

0
condition, the word Aif o by i onditoh3$o, ysukgowal s an
Wat ch out f or -filtechveotid.out there) fsll obsenténcestihattare tricksy and false

and want to steal your Precious.

English biconditional stementa r e A i f , and only ifodo propositi
adds an extra fAifo onto the front of dAonly il
j ust saying t hat t he wor d nifo (by i tself
antecee nt / attic/ sufficient condition, while the
consequent/ basement/ necessary condition. That
only if, 0 has to be both an aandeabassdeatndothand a
sufficient condition and a necessary condition.

If, therefore, | have a statement like|  mum thid businessf, and only if,you help me&j the
proposition, AYou help meodo (1) i s wilounthisa nece
business, o (2) is both an antecedent and a co
in the attic above, and in the basement bel ow
this business, if, and only if, you helpe 6 t her ef or e, we need an arrtr
AR->Y. 0O

To iconize that proposition, further mor e, we

means we need two Pyramids at orlagckily for us, we have the Pulsar:
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Notice that in this Pulsar, the red Character is in the attic of the Pyramid that points up, but in the
basement of the Pyramid that points down, while the yellow Character is in the basement of the
Pyramid that points up, but in the attic of the Pyrarhat points downEach is an attic for the

other, and thus a sufficient condition for the other, while being a basement for the other, and thus
being a necessary condition for the other. I n
of the two costituent propositions is a necessary and sufficient condition for the other.

Now, herebs where things get fun. We have to
i ke, nhat ,ics ffiatl sies thnot the case that, o Ai s a
| saycganbegrooaud, 06 | can symbol i zecamdtlzegoad, d Gob, Bi
is not true that yocanbegood, 06 or , ilcanbéegso d ad sle hdowawe tyousy

pr oposi t ilnioonsahatwiuldBe: 0

18

Look how grumpy he i s! Heés got a club, and h
I f, however, someone said, Al't is not true th
symbolizethepr oposi tion | i ke this: Al (G && R). 0 Not
not inside with the AG0O and AR. 06 The person i
you canot abndrichbToat hearg the riegation applies to thgurmion of goodness

and richness, not to goodness all by itself.
AG. O

|l f we were to iconize A! (G && R), 0 we would h

Notice that in this icon, the green Character is perfectly happy. Ihdbds have a Cl ub.
is the angry one with the Club. This signifies that the Parcel is the one being negated, not the two
Characters inside.

It is perfectly possibl e, however, to conjoin
not old aad | am not bored. 06 That woul d be: Al O ¢
parent heses do niffetence, thaughl | will uslky enclugentlyem drom now Jon.

In icons, it would look like this:
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And then you could add another negationtohe ol e t hi ng! For instance
not the case that | am not old and not bored,
was false. 0 Then you would have Al (! O && ! B),
Now everybodyds grumpy, even the Parcel. And
Paragons, Pyramids, and Pulsars can have them too. Sometimes, in fact, a Character or

Chambergon will havevoc | ubs. We <cal | propositions | ike t
We dondét wuse double negations much in Engli st

following three claims.
1. | am ready.
2. 1ém not ready.
3. Bob said I wasndét ready. hbednwats rleyaidnygd.. o()! n

We would symbolize those as:

1. R

2. IR

3. IR or I('IR)
In Chambergon Battle Logic, those three would beg\\, (2)!&, and (S)m!.
Notice that in symbol s, both exclamation marKk
in icons, the Character gets to hold the extraClubinitsbttem d. The fisecond CI
the furthest to t Herl dfsthe iRtheStidtlee righyimiieacon, A! ! RO

Wedve talked about the different Chamber gons
CharactersThere are eightred, orange, yellow, green, blue, brown, purple, and. piok may
havenoticed furthermorehat | like to use each Character to starrdafepecificletter.

@ -
2

B
= A
p
Z

[
® < O =X

,‘\:

Chart 2.
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As you can see fro@hart2,the r ed Character stands for AR, O
yell ow Char acttheer dfroere ni YG.bo&inaanddt bdue Chiaracter sfargéls for
AB, 0 we use the brown Character for AA, 0 and
t he pink Chalrhaactbesr nfoidtx tngetntteyr s , of cour se, b L
need more than eight letteasa time when doing symbolic logic.

It is important to me, however, that we not exclude colorblind players. My father is colorblind,

and it would be rather mean of me translate symbolic logic from a form he can do (using
symbols on a page) to a form hea n 0 t diamns (vith svarioug colojs So, to make sure
everyone can play, I have made each Character
two Characters are the same cdldhey stand for the same letteiif they are looking in the
samedirection. (Their mouths, furthermore, point in the direction they are looking.)

Herebs the key: red and blue are on opposite
and blue on the left (and looking to the lefth remember this arrangement, simply recall one of
the following three facts.

1. Redo and dr t g hvtr,dwhikedluehis tletomposite of red (like left is the
opposite of right).

2. The red wavelengths of light are longer, and thus end up on the right side of
color/wavelength graphs, while blue wavelengths are shorter, and thus end up on the left
sideof the same graphs.

3. Republicans ightoga nfdo nRetplueb | Rc ®ed Swteda whdes ar e
Democrats efto(@ndobDe nber BlueHategd.t es ar e 0

Rising like the sun at the top of the color wheel is yellow. And since it is risiagHe sun, the
yellow Character looks straight ugalfway between yellow and rédooking diagonally up and

to the righ® is orange, since orange paint is a mixture of yellow and red. Halfway between
yellow and blué looking diagonally up and to the I8ftis green, since green paint is a mixture

of yellow and blue.

If you have a hard time rememberindnether green looks up and to the left or up and to the
right, just remember:

1. iThe Greenso tend to seftbe with Democrats fo
2. You t ywitayob@ir¢gegbhandand fAoo with your right hand.

Since yellow gets the top of the color wheel as the brightest color, and since purple is the darkest
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color, purple gets the bottonThis puts purple halfway between reshd blue, which is
appropriatesince purplepaint is a mixture ofed and blueSince yellow is at the top, and looks
straight up, purpi& being at the bottot looks straight down.

With purple at the bottonhowever,two spaces are left open in the circle. We fill those with
brown and pinksince those are the only other colors fhia¢ Typical American Mal&nows.

We put pink on the right next to red, since pink is just light red, and that means brown goes on
the left next to blue.

Using brown and pink, however, creates a problem. Brovaan 6 t stand for A B,
already taken care of by Dblue. And pink canoét
by purple. So, we need to use brown and pink to stand for some other pair of letters, and we need
that pair to be obviousoghey will be easy to remembéthink A A0 and fbestthoieer e t he
with brown standing for AA,0 |l ooking down and
to the right.Furthermore, ptting brown = A on the left, and pink = Z on the right rhat the

placement of A and Z in the alphabet.
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CHAPTER O
LEVEL O POWERS

That was painful. Ugh. So long. | kept typing and typing and typing and it just never ended. Until

now. Finally. Letdbs get to the game.

Youodl I ChamperganyBatthe g.ogic on your computer, although you can play it on paper

if you wish. I f you play it on paper, It 0s mi
where you fold a paper into thirds, and one person draws in the top third, theih $oltlse next
person canodt see, and the next person dr aws
paper and | ook at the bizarre thing youbve d
drawing, and youol |l get to see every step in

But anyway, |l et d6s assume youbre playing the ¢
about how the program works, see@ a mber gon Bat t | e.InlgengralwhatUs er 6 s
youwilldoisdoublec | i ck on t he @A Chamb e rstgroteBragraml eL ogi c. |

=

Mame Date modified Type

J 20135pring 8/21/2014 1:20 PM File folder

J 20145pring 1/20/201512:21 PM  File folder

J ExcelFiles 1/29/201510:19 AM  File folder

, Handouts 1/29/201510:18 AM  File folder

) Textbook 1/29/201510:12 AM  File folder
| ChambergonBattleLogic 1/28/20158:13 PM Executable Jar File
|| g000-FreshCopy.chl 1/8/20151:26 PM CEL File
|| g001-FreshCopy.chl 1/8/20151:26 PM CEL File
|| g002-FreshCopy.cbl 1/8/20151:26 PM CBL File
|| g003-FreshCopy.cbl 1/8/20151:26 PM CBL File
|| g004-FreshCopy.cbl 1/8/20151:26 PM CBL File
|| g005-FreshCopy.chl 1/8/2015 1:26 PM CEL File
R logo 1/1/201512:45PM  PNG image
| 7] myCharacter-MicahTillman 1/29/201510:22 AM  CHR File

Notice in that ©picture that the AChambergonBa
files, a file called Al-MgoabTahtdmanf ol ¥oaogawli k
copies of all these files fromlackboard, and will need to make sure that you download them all
into the same fol der. I't doesnd6t matter what
Anyway, doublec | i ck on the AChambergonBattlelLogico i

you shouldsee something like this:
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| MicahTillman is playing Chambergon Battle Logic (Beta v. 0.6.61): Select 2 Game,

File Zoom Goal Powers Help
| Game000 || Game 001 || Game 002 || Game 003 || Game 004 || Game 005 |

0 points 0 points 0 points 0 points 0 polnts 0 points
1Cargs (Par2) (1 Cards (Par3) |2 Cords (Por §) 2 Cards (Par 8|1 Cards (Par4)|1 Cards (Par3)

Powers: On Powers: On Powers: On Powers: On Fowers: On Powers: On
[Unsolved] [Ursolved] [Unsolved] [Unsolved] [Ursolved] [Unsaived]

If you doubleclick on one of the game icong will open the game for you, and you will see
something likehe picture on the next page

"] Micah Tillman is playing Chambergon Battle Logic (Beta v. 0.6.61): Game 003 (LEVEL: Medium)

File Zoom Goal Powers Help

wen | @ | (01N 2R || £X |

.

¥

Given Given

In this game, you have been given two Cards to start. Each Card contains on €héoacte

goal is touse the contents of Cards 1 and 2ptoduce the complex ChambergGharacter
combination in the Goal boX. you look in the bottom lefhand corner of the Goal box, you will

see, nPar : 5.0 That me a n s tofaltto gsthramuthedcontemtsiof t a k



33

Cards 1 and 2 to the complex icon inthe Goal lfok.nce youodove already bee
that means you have to reach the Goal by adding only three more cards.

There are two ways to go from here. You can eitherdick t he ANew Cardo but
draganddrop icons into the new card. (The boxes across the top of the screen will give you and
infinite supply of new icons. ) Or you can us

I f you <cl i ck on sonfethingiikalepiotyredon theofalldnwing pagee e

] Micah Tillman is play 03 (LEVEL: Medium)
File Zoom Goal
Trash
New Card ,{':f )l g m

Conjunction Elimination ("Unpack It")

Conjunction Introduction ("Pack It Up")
Double Negation ("Two Clubs!™)

<o, | Tautology ("Seeing Double”)
I f you are at Level 0, only four -pawebsaadeye

have to unlock them by leveling uff. you click on one of the available powers, a little
instruction window will pop uptelling you how to use the power on the Cards that you already

have. If you can actually use the power on the Cards you already gageu 6 | | ofthend out
power will produce a new Card, with a new icon in it. You can then use the same poweér again

or a different powead on the new Card, to produce anotherd; and so on, till you reach the

Goal.

As | said above, when you are at Level 0, you only have four powers. You can see them in the

i mage above: AConjunction EIlimibhbhei dlpgat i€ono
ATaut olf yog yeadothehor r i bl e Part 0O of this chapter
El'i minationd and fAConjunction I ntroductiono

Parcels stand for the f &&otionslykewise,lif you veaditleeh st a



terrible Part O of this chapter, you know t ha
Clubs, since Clubs stand for the A! 0 symbol,
ADoubl e Negatieonhoi nit nclfiuTdneos QGlhubs! 0) The fATau
shoul dnét mean anything to you yet.

What | want to do in the rest of this chapter is to talk about the four Level O powers. | want to
discuss how they work, amehythey work.

Clubs stand for the A!0 symbol, whi cebatiog,t ands
you take a propositoand deny it or claim thafil inoti §s f ¢
raining,o after you apply the operation of ne
stands for Alt is not raining.o In icons, tha

8., 18

Now, it is worth asking why the fd!wWRadthe@®har act
CharacterisangryaWe |l | , since,Aif RO i st amdanifagr, Ml tanids fin dt
raining, o the symbols fARO0O and A! RO are opposi
that ARO is true. A!/' RO says that ARO is wrong

So,whoiste red Character with the Club angry at?
Club. He coul dndét care | ess about blue Charac
is absolutelyagainstred Characters.

Now, take a look at one of the andgtgrcels we saw above:

Notice that all three icons in that picture are angry. The orange Character is angry at all orange

Characters. After all, an angry orange Char ac
blue Characteris angry atallblGcchar act er s. After all, an angry
which is the deni al of AB. 0 And the Parcel I

Character and an angry blue Character. After all, an angry Parcel that contains an angry orange
Character and an angry blue Character represe
l'B) .0 I n other words, the Parcel above woul d




35

That second Paralthe notangry oné howe v er |, coul dnodtngrgRarcel | ess
above. | t 6 singiutsdts cohwinl |tihnidn gdeahie3(iegates) they maypgryP ar c e |
Parcel, but the nedngry Parcel simply asserts its€lfhis is because an angry icon represents a
negated proposition, which is the denial ofragwmsition, while a neangry icon represents a

positive proposition, which simply asserts sometlasdgrue)

It would behoove you to ask at this point, why anger and Clubs go together. Why is it that all the
icons that have a Club are angry, and all the
made of fear, anger, and raddey are a visible, physait manifestation of those emotior¥.

you were drawing a comibook, after all, and wanted to show that someone was making a
wordless exclamation of surprise, shock, fear, or anger, you could just draw a word bubble with

an A!' o0 in it.)

When you have a Club, therefore, the Club fills you with fear, anger, and rage. You might think
you are in control of the Cldbyou might thinkyouare holdingtd but really, it is in control of
you.

ABut why does that mean oytchwerartenifngar fodbl yoofu,r
might ask. Why is a blue Character with a Club angry at all blue Characters? Why not be angry
at pink Characters or purple Characters?

The answer is that when you are angry, you want to lash out at whatever is tochaest. But

the Semantic Realm (in the world of meanings, where proposition$, ésastscends space. So,
things are near or far based on what they are, not where they are. And there is nothing closer to
you than something that is identical with you.

When a Chambergon or Character gets a Ghdreforeijt is filled with fear and rage and wants

to lash out at whatever is closastit. And what is closest to it are the other Chambergons or
Characters that are identical to it, but have one fewer Sinbe they have one fewer Club, they

are similar enough to be fAclose, 0 but are wea

If a Chambergon or Character has two Clubs, it will only attack another Chambergon or

Character that matches it, but has only one Club. If it sn@etmatching Chambergon or
Character that has no Clubs, it will leave it alone.

ﬂ\doesnﬁt m\,leutm\chates/ﬂ‘.
m\d oesnot m,ebutMLhatesm.
Mdoesnﬁt ﬂ\,and/ﬂ‘cdwtesn()t me about

A doublynegated proposition is logicallgquivalent to that same proposition without any
negationsSo a Chambergon or Character with two C
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Chambergon or Character with no Clubs. It will only go after a matching Chambergon or
Character with one Club.

The motto f &1l ubbi €sanube igsven and taken in peé
same as noidelike they cancel each other dubr something. This is useful because it means

you can give a pair of Clubs to, or take a pair of Clubs from, a Character or Chambergon,
whenever you want.

Restrictions None. You can give a pair of Clubs to any Chambergon or Character anywhere,
whether or not it is inside a Chambergon or already hasoomore Clubs. Also,
you can take a pair of Clubs away from any Chambergon or Character anywhere,
so long as it has two or more Clubs to take.

The reason this is logicallyalid is that two Clubs represent negating the negation of a
proposition. But ifyou negate the negation of a proposition, the second negation cancels the first

negation, |l eaving the proposition alone. For
the store,o the dAit s falseowiptahr tj unsetg,atfels darnmh
the store. o So,notgoingstdatbe shated iam | ogi ca
to the stowe. o A!/'!' Go = AG

But if it works in one direction, it works in the other as wallGo  =.0 Yod darGGtake any

proposition and negate it twice, without actually changing@ihe two negations cancel out, like a
negative times a negative making a positive.

Example 1

In thisexample we have three CasdTheCard2 contains an orandgeharacter, and was simply

given (That is, it was already there when we started the Game.) The8Cardains arorange

Character with two Clubs. The boxes at the bottom of Card 2 tell us th&thhiactewith two
ClubscamefromCara, using the ADNO rulfe.r (AMDNdO Iies Nerg a.
This means that we can take thingeCharacter in Car@, give it two Clubs, and stick it in
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Card3, i f we use the rule of Double Negation (nCc

Card 4 then looks identical to Cardl except that it is justified by taking tleeangeCharacter

from Card 2 and removing its Clubs. This is |
(AClubs can be given and taken in pairso). Wh
indeed.
Example 2

In Example 2, we have the same sequence of justifications (look at the boxes at the bottoms of
the Cards). However, the contents of the Cards are different. lext@nsple we started with a

Parcel TheParcelhad two Clubs, and contained twh&acters. We were then able to copy the
Parcelinto Card3and remove its Clubs, using the ADNO
taken in pairs). We were then able to copyRaecelfrom Card3 into Card4, and give it back

its two Clubs, using the samule.

As with Example 1, there wasnot much point

i
started. However, it serves to illustrate the
di recti ons 0 ardtakng pairsfobQlubsy i vi ng

Lo

Example_ 3

In Example 3, we actually make progress. We start in Qandth a Parcelcontaining two
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Characters. This is simply given to us. Then, we copy Raatelto Card3, and give it two
Clubs, using the rule of Double Negation. Then we copy it from G&wdCard4, and given one
of its Characters two Clubs, using the rule of Double Negation again.

The nice thing about the Double Negation rule is not only that it wookls for giving and
taking pairs of Clubs, but that it woParkes both
inCard3) as wel | as f or aleChdiacterabeve)o Pi eces (1 i ke

Example 4

Given 2 DM 2 DM

Figure 32

The thing to notice in Exampleid that Card4 is obtained not by applying the rule of Double
Negation to Card, but by going back and applying the rule of Double Negation to €ard
Cards3 and4, in other words, show that you can apply the same rule to the same Card (in this
case, aplying Double Negation to Card 1) and yet obtain different results. This works because
both Cards3 and4 were obtained by taking the contents of C2ahd giving two Clubs. In Card

3, those two Clubs were given to the outermost Pyramid. In atwse two Clubs were given

to the ACO PRdicairmcttlee Ryr arhiedds basement .

This is a rule for both Parcels and Paragons.
forth betwen seeing double and seeing sirm(@&ll you have to do is unfocus and refocus your

eyes! Try it now!)What it says is that if you have any Character or Chambergon, you can make

two of it and put them in &arcel, or in a Paragotggether. Likewise, if gu have Parcel or

Paragon containing two identicah@acters or Chamberg@®ne in each chamb&ryou can

replacethe Parcelor Paragon with the contents of one of its chambers.

Restrictions None. You can use this rule on any Character or Chambergorhare/even if it
is a Character or Chambergon inside a Chambergon).

The reason Tautology is justified is that saying a proposition twice cannot pga®dlyce a
false statement if the original, single proposition was fiuG&e or ge Was hi ngd@son wa
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1"Presi denAmd itshetrreubes. no way to produce a fals
disjoining that proposition with itselfi Ge or ge Was hi n gt I BresideatsandA me r i
George Washi ngt o'rPresidarsis jdstmas triema disGebr ge Washi ng:
Amer i ERrdes ilahd thadisjunctioni Geor ge Was hi ngttPresidera s Ame
or George Washingt'dPresidenta ;mu sAitmeal sadshel true, S
Washington w%APsr efsniedreinctadd si s1 t r ue.

Lik ewi s e, if a proposition is true when you s a
So, if you ever find yourself needing to assdrua proposition twice in a row, you can go ahead

and do thaf(if you join the repeated proposition to itselfraugh conjunction or disjunction)

And if you find yourself having a conjunction or disjunction that connects two identical
propositions, you can s the complicated proposition in favor of its simpler, short version.

Example 1

2 3 4

Si nce we 6GhaacterinvCard 2ya can replace it witla doubled version of itself in

Card 3, citing the Tautology rulénd, given that we have a Character in Card 2, we can
duplicate it and put it in Barcelin Card 3.However, if we had been given the Parcel ardC3

to begin with, we could have replaced it with just a single green Character, as we do when
moving from Card 3 to Card 4.

In symbols, Example 1 would look like this:

2. G Given
3. (G&&G) 2 Taut
4. G 3 Taut

Not e, however , t h&autologeto ptadute sdPardelf a&\&&@e) tcoud have e
produced a Paragon instead.
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Given 2 Taut 3 Taut

What this means is that from a single Character, you could produce both a Parcel and a Paragon
(so long as it contained two identical copies of the Character), and frber aitParcel or a

Paragon, you could produce a single Character (so long as that Character was identical to the
contents of both chambers of the Parcel or Paragon).

Example 2

2 3 N
(o) (@ [ a) (@)
e |0 /o - e (0 o
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In fact, we could mix the two together:

2 3 4
[ o) (o)
L N gt <
Gven | i 2 | T Tout

That last version of the example would look like this in symbols:

2. ('Y &&Y) Given
3. Y 2 Taut
4. ('Y ||''Y) 3 Taut

The principle here is the same as before. TheweCharacter(s) has (have) a Clubi ! ,Yard)

we start with the Character fAdoubl eAldhatisn Car d
relevant in Card 3 is that the yellow Character with a Club is identical to the contents of both
chambers of the Paragam Parceli n Car d all.yellowhChayadterse with exactly one

Club each. And the same is true of the move from Card 3 to Chialvkever, the introduction of

a Club does make things poteniaticky. (See theexample 3.)

Example3
2 3 4
1@
Given 2 Taut 3 Taut

Example 3 is rather odd, in that it digaltes thepink Character from Car@, but not its Club.
Instead, it leaves the Club outside the resulgatcel We could do the same thing with a
Paragon, however, as follows:



42

The version with the Parcel would look like this in symbols:

2. 1Z Given
3. (Z2&&2) 2 Taut
4. 17 3 Taut

The version with the Paragon would look like this:

2. 1Z Given
3. (Z]||2 2 Taut
4. 17 3 Taut

This is justified by the Tautology ruléfter all, you start with a negated proposition, and that
negation is still there in Card 3, elvsasif thoug
you went from A!'(Z)o to A!(Z && Z).0 The <chan

Furthernore, when you replace thgarcelor Paragon in Card ®ith the pink Character in Card
4, the Club is not replaced. I't remai ns, and
been patiently waiting, outside tRarcel or Paragoiior the Charaer to return.

Example 4

[ (e

Given 2 Taut 3 Taut
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Example 4 is the same as Examples 1 and 2, believe it or not. We took a Paragon in Card 1,

duplicated it in Card 2, and packaged both Paragons in a $tagbel This is justified by the
r ul e fbotlaBaragoss back ieto acsmdlel Parpgen im Gahd G.

ATaut ol ogyo

symbols, it would look like this:

2. (A|lA) Given
3. (Al A) && (Al A) 2 Taut
4. (Al A) 3 Taut
And i f we wanted to, we coulddédve done any
2 3 4
AW AN WAV AN
Given 2 Taut 3 Taut
Or:
Given 2 Taut 3 Taut
Andthec ol or s donét have to all be the same,

num

ei th
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Given 2 Taut 3 Taut

The reason these examples are justified by Tautology iglthatsingle thing is being duplicated

and placed inside the chambers of a new Paragon or Parg@) arParagon/Parcel whose

contents exactlynatch each othas being replaced by a single copy of whatever it contains. It

j ust so happens that i n these instances, t he
multiple things.

Exam_gle 5

Given 2 Taut 3 Taut

Here, in Card2, we noticed that there wasRarce] both of whose chambers had identical
contents. We then replaced tarcelin Card 3with one copy of the duplicate contents. This is
justified by Tautology si nce wedve just gone from saying
to saying it onceLikewise, the move from CaRito Card4 is justified by the Tautology rule

since we are simply going from saying something once to saying it twice (using a disjunction)

We <coul dove bdwnCharactea ih thedattit, &and replaced it witRacelor Paragon
containingtwadbrowmnCh ar act er s . BB8ouwauswe weée doibdndt have to
want. You canét tell wus what to do.

Example 5 would look like this, in symbols, if you were wondering:
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2. (A->(B &&B)) Given
3. (A->B) 2 Taut
4. (A->(B||B)) 3 Taut

The Double Negation and Tautology rules (or
their results simply by applyingthemagaton d si nce fArecyclingo rul es
you can aply them to any Character or Chambergmywhere You dondét have to
the outermost Chambergon in the Card. You can, but you can also apply them to things that are
buried deep inside a Chambergon.

Not all rules are like this, however. Some elitke Conjunction Eliminationand Conjunction
Introductionrules(which we will do next)  alLandfilldi r THeganly work in one direction,
SO once you use one of t hvewhave o thww it isthe landfile r e 6 s

Well, thatdos actually a 1|ie; I n s omelffeceats es yo
power. You cané6ét just wu)se the same power all

Landfil/l rul es (or Ai nference rul eso), furth
outermbo st i con in a Card. They cané6t be applied 1

for this is that when you use a landfill power, you are not just saying the equivalent of what you

said previously. You are actualigaking an inference, and thasesaying something new. But

you canodét take a true proposition, changing o
resulting proposition to still be true. It might be, but there are no guarantees. So, landéll rules

rules that effectivelyntroduce something new instead of recycling something oth only be
applied to Athe proposition as a wholeo (i . e.

To see what | mean, take a look at the next two rules.

The motto for this rule is, Altés Al ways Chri
want . 0 Wh e rPargejoyou get to ¢éake oat one thing. If you want to take out both, you
have to use two Cards (one for eachrober you empty).

Restrictions: This only works forParces$ that are not inside other Chambergons, and that do not
have a Club. If thdarcelis inside another Chambergon, the other Chambergon
holds it shut. And if théarcelhas a Club, it will fight & any attempt to open the
Parcel Furthermore, you can only take one thing out Baecelper Card.

The logical justification for this rule is as follows. If you make a conjunctive statement, you are

asserting that both one thing and another thing rare € . But i f both are t
acceptable for you to assert that either one
and |1 dm going to have a snack, o0 | 6ve <c¢l ai med
proposi tiionng, tfiol 6hmavgeo a snacko are true. But |
saying that either one is true, al | bAnd i1t sel

since the more complex conjunction, ruglthem hapj;
simpl er, Al 6m going to have a snacko must be
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Exam;_)je 1

In Example 1, we are givenRarcelin Card2. Si nce the AConjunction EI
ACEO) rule says that it 6 ParmiWhereyeswe @dnWe eanptynas, w
its first chamber into Card 1, and its second
chambers i f we didnét want t o, and we coul d
did it this time. (Notice that the justification for G4 | €EA A s ipurge€hatadiee

comes from thé&arcelin Card2, rather than coming from Cal)

In symbols, Example 1 would look like this:
2. (O&&P) Given

3. O 2CE
4. P 2CE

() (e

Given 2 Ce 2 CE

Il n Example 2, we use the AConjunction EIlimina
complex Parcel We empty its second chamber first, producing Cardand then its first
chamber, producing Cadd
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In symbols Example 2would look like this:

2. (Y->G)&&2) Given

3. Z 2 CE

4. (Y->G) 2 CE
Example3
2 3 1 5
[leye®| [ofe] &5

We have three Parcels in Card 2. Conjunction Elimination allows us to open Parcels and take out
their contents. However, Conjunction Elimination is a landfill rule, which means it can only be
apdied to the outermost icon in a card. If we want to take out the red Character, therefore, we
have to apply ACEO twice. First, we apply it
contents of the left chamber. We place those contents in Card 3. Hfissnthe Parcel
containing the red Character the outermost icon in a Card, and thus we can apply CE to it to
extract the red Character.

However, while we can take the Parcel with the Club out of the Parcel in Card 2, and put it in
another Card (as we don Car d 5) , thatodos as far as we ca
chamber of the Parcel in Card 2. The Parcel containing the green and brown Characters has a
Club. If we tried to open it and take out its contents, it would smack our hands with its Club

Herebds what Example 3 would | ook I|Iike in code
2. (B &&'R) && (G && A)) Given
3. (B&&'R) 2 CE
4. 'R 3CE
5 (G &&A) 2 CE
The reason you candot open a Parcel t hat has
conjunction. ltsays t hat a conjunction (e.g., NG && A
which a conjunction could end up being false
mi g ht be fal se, while the second (0of)Aomi gihst tbre
fal se, while the first (AGO0) is true. Or both
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take the contents out of a Parcel t hat has a
themselves.

The motto of this rulpwhiemevéél¥oyooamwapachk thd
Conjunction Elimination/Simplificationif you take the contents of any two Cards (and you must

takeall the contents of botha&dsp whether they be Characters or Chamberdoysu can put
theminaParcel And what s especially nice is, you ¢
one is from an earlier Card than the other do
the left) chamber. You can put it in the right chamber if you want.

Restrictions:The two t hi ngs vy @arcdimwest agiually be anajablé. Mhatas, t h e
they must be in a Card, but not in any Chambergon inside their Cards.

The logical justification for this rule is that if two propositions are true independently, then the
assertion that they are both true must also be true. For example, if it is true that it is raining, and
it is true that chocolate is tasty, thenitmustbeu e t hat anclhho d ol ataa niisngt as

Example 1

Given Given 2,3 I

There are two things to pay attention to in Example 1. The first is the visual similarity between
Cards and the chambers oParcel In a way, two Cards placed sibdg-side, resemble Rarcé

containing the contents of the two Cards. It is natural, therefore, to simply make this implicit
image explicit, by packing the contents of Ca2dsnd 3 into aParcelin Card4. (TheParcelin

Cardd, you might say, i s jzuosotmead poutt.uor)e of Car ds

The second thing to pay attention to in Example 1 is the fact thatdiCasl | us 2,i3€C1 ed by
That is, the justification for Card 3 cites two Cards, rather than one, since the contents of its
Parcelcome from two different CarddVhereas you could get two separate Cards worth of
content by applying Conjunction Elimination, it takes two separate Cards worth of content to be
able to use Conjunction Introduction.
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Example 2

ALY

Given 23 I

The message of Example 2 is that (a) not only can Ctesabe packed away using the
Conjunction Introductionrule, but Chambergons can as well, and (b) the Conjunction
Introduction rule allows us to pack things away in reverse order. Thus, though the Pyramid
comes in Car@®, and thepink Character in Car@, thePyramid is packed into chamber 1 of the
Parcel We could have put it in chamber 2, but we decided to switch things up.

In symbols, Example 2 would look like this:
2. Z Given
3. (B->0) Given
4. (Z&& (B ->0)) 2,3ClI

Notice, once again, that tlestification for Card 4 (line 4) cites both Cards 2 and 3 (lines 2 and
3).

Example 3

Given 2.3 Cl
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Thefirst purpose of Example 3 is to remind us that if the contents of a Card have Clubs, those
Clubs must be packed away along with the contents, if we are usiGgmifienction Introduction

rule. The second purpose of Example 3 is to remind us that anything can be packed up into a
Par cel using CI. It doesndét matter i f the thi
have Clubs, or if they are some other @bargon or Character. Anything can be put in a box.

This is especially important to remember, since Conjundilimination camot be applied to
anything but Parcels (i.e., Ptowi | only allc
Parcelsthahave Cl ubs (i .e., i f a Parcel has a Cl ub

Done! We finally finished the chapter! Did you think it was never going to end? | sure thought it
wasnot . I believed t hhechaptevipendt 0owhi éht | i swi f B
as A!'E. o0 (Actually, I didnot believe that it

In this chapter, we have seen examples of how the four rules available to all Level O players
work. Now, | think, t is time to actually play some games.
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CHAPTER 1:
LEVEL 1 POWERS
In Chapter O we covered four rules. Two of tledoub |l e Negati on (ADNO)
(ATauwmtear)e recycling rules (or, rgl ewedy e Dlewyng
applied to any piece, anywhere, in any game atanytenad i f you donot |1i ke

have to do is apply the same rule again to get back to where you started.

I ntroducdwlhhear € AlCa@df il |l rules (or, i f weobre
can only be applied to icons that are the i
Chambergon thatés 1 nAsnidd ey oaun octahnedrt Qgheat mbbearcgko nt.o
by applying them again. To Aget back to where
(Cl if you used CE; CE if you used CI)

The other two rules in Chapterd@Conj uncti on Elo) mianmd i € n j( uinCe
b
0

So, Chapter 0 was split hahdhalf between recycling rules and larldfules. In this chapter,

the same thing will happen. The difference is that in this chapter, we only have to cover two
rul es. De Mem ig aedydingmukeeben you apply it, you do
You just say the same thing in a slighti§ferent form. Disjunction Elimination, however, is a

landfill rule. By applying it, you get something new, and have, as it were, thrown the old away.
(Though you can always go back and dig it out of the trash if you really want it.)

Some guy.
Okay, what? You want me to go look him up on Wikipedia?
Fine. Wait a second.

| 6m back. First, I can tell you De Mordganods |
despite having such an 4British namé he wasBritish. He was born in the early 1800s and

died in the late 1800s. This made him a contemporary of George Boole, one of the other
important founders of symbolic logic. In fact, it would appear from their Wikipedia entries, that

De Morgan and Boole werdénds? Encyclopedia Britannica, in fact, says this:

The renaissance of logic studies, which began in the first half of the 19th century, came
about almost entirely because of the writings of De Morgan and another British
mathematician, George Bodi@.

ZAAugust us DkipeMahttm//emwikipedia.org/wiki/Augustus_De Morgan i Geor g e
B 0 o IWskipédia http://en.wikipedia.org/wiki/George_Boale

BZHAugust us Breycldpediadgatannion
http://www.britannica.com/EBchecked/topic/153815/AuguddesMorgan
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In other words, De Morgan is one of the two people who started modern symbolic logic, and thus
is one of the two people who are responsible for the fact that you have to take this course.

But De Morganods 1 mpact 0 nYouykaawrhowl yiu fcan wiitesas n 0 t b
fraction like thi$ fi 1 /& Mstead of like thi®8 70?7 That was D& Morganés id

De Morganés Theorem (or fiDe Morgandéds Lawo) sh
same operation, if yousd have access to negatibnf  youdébve got a conjunct
into a disjunction with negati on. I f youdve g
negation.

In other words, while conjunction and disjunction look like differemtys of combining two
propositions into a larger proposition, they are actually two different expressions of a more
fundamentaloperation This operationcan appear as either conjunction (and negation), or as
disjunction (and negationput it is, strictlyspeaking, neither.

The idea that you can get one operation from another if you just mix in a little negation also
occurs in math, if you think about it. Subtraction, after all, is equivalent to adding a negative
number. And addition is equivalent to su#ating a negative number. You can get subtraction
from addition if you have access to negation
from subtraction if you have access to negatives.

Perhaps more interestingly forgsand by @ u %,Q& this:therfacathat conjunction

is, in some sensalisjunction plus negati@gnand that disjunction is, in some sense, conjunction
plus negatiod shows once again that neigatis a different kind of thindrom conjunction and
disjunction.While conjwunction and negation can make disjunction, and disjunction and negation
can make conjunction, disjunction and conjunction cannot make negation. Negation is not
derivable or derivative, while comation and disjunction both are.

The motto of this rule is, ACIl ubs arRarcdi ke ba
and Paragons. If thBarcelor Paragon has a Club, you can move it through the wall of the
Chambergon. But when you do this, two things happen. First, the Club shatters into two pieces,

one of which goes to the left chamber, and the other of which goes to the right chamber. Second,
the walls of the ChanHaredg gon drné tshi fntted;a iPfar
Paragon, it is straightened back up infaacel

Now, the process also works in reverse. If the contents of the two chambers in Eidneelar

a Paragon have at least one Club, you can combine one Club from each chamber into a larger
Club for the wholeParcel This reduces the number of Clubs for each of the chambers by one,
but increases the number of Clubs Bercelor Paragon has by one. Furthermas,this new

Club crashes through the walls and out into the open, the walls are shifted, dPdrabke
becomes a Paragon, or the Paragon becorRascal

2 bid.
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Il n De Morgandés Theor e mfeaowhaangeofh a e n <l ud st hatp

tanserred from a Chambergon to its content s,
Chamber gon. Il n essence, De Morgands Theorem e
worry for them. And, after al |, t heredns not
being worried or angry, and everything in it
any sense to say that a group is worried or
angry, and it woul dno ma kup was avorrgeee or angry, Buatge t h at

t
group wasnodt Worried or angry).

So, De Morgan6és Theorem all ows us to Acomfort
to worry or enrage Pieces by asking them to take over the emotions of other Pieces.

Restrictions: This rule works forParces and Paragons that are in other Chambergons, and for
Parces and Paragons that are not in other Chambergons. However, either the
Parcelor Paragon itself st have at least one Club (in which case that Club can
be split and given to both chambers inside), or else the two things in its chambers
must both have at least one Club (in which case thos€lwas can be joined into
one, and given to the Chambergansawhole).

The Il ogical justification for De Morgandés The

[WARNING : The following contains a lot of symbolism, and will remind you of why | decided
to doiconsinstead of symbols in this book.f 'y o u ¢ & skip the garagragHs eith the

ASymbol i sm Warningo in the margi n.
Take two propositior&s| i k e, ALogic is the funnesdand and
conjoin them into the single proposition: #fAdLO
Letds use AFO0O to stand for ALogic is the funi
easy. o |If we do that, then ALogic is the funn
Now, imagine that | assert that proposition, and youtellmt hat | é m wrong. You
the funnest and colidfalsped ¢o wnotithe sase ahdtmic is the ea sy 6
funnest and col | elgre scyonubrosless, atrheats owcewalsdy . be fA! (
But that just means you disagree with e whol e conjunction (or, Ath
dondét know, based on your denial of tidyeu whol e
negatewhole propositiorbecause you disagree that logic is the funnest? Or did you negate it
becaus you disagree that college courses aresodasy? you bel i eve #A!FO0O or
both?)
The answer s that, unt il you tel]l me mor e, I
is wrong, or you think nACo3d,egfer ocno utrhsee sc laaiem,s
case that |l ogic is the funnest and coll ege coc

% The difference, of course, is that a group is not a whole; it is not a single Ithigg. bunch of different
things.



54

the funnestdo is false, or 6coll ege courses a

conclude a disjunctioof negationskFr om d! (F && E), o0 | can infer |
the A!0 moves from outside the parentheses, t

Now, i magine that y 0 uWemeeth botiuapcindard Eddieto @omed s a vy ,

through for us tonight. The problem is gettiagncine to fly Eddiewill flyd he always doés

but you know how forgetfulheigle 6 | |  €abhefgre ftying; amd will pass out from hunger

mid-trip. 6ve just got a bad fEteelFArancphewa mfiyuanightdie wh ol
Eddiew o néatt This is going to be a disasteb f weFo u § Bandin@ willfyt oni ght , o

t h eFnanchewo nfl§t oni ght 0 Fwo u lAd d b eBEd f vEeddieuvdilesat fthen

fEddiewo nedti iEs ofiTheEeflbee, FAancine wonodt ,fol y st on

AENE) . 0

From what you told me, you think tonight is going to be asdisee r b e c a uUFs&& Ewe® ne e d
to be true (we neeé@francine to flyand Eddie to ea) |, but we FKIN)w tleat ha(
Francinew o nffy tor Eddiew o ndalt. S o , t hat meEprdsi $if &t &&oi ng to
least one of the twb Francine or Eddi@i s goi ng to f ail us, whi ch
goingtobetruel n ot her wh|fBs ,0 fweo nt aimf && &)n .¢Noticadhow A ! (

the exclamation marks inside the parenthes move t o the outsideg, and

What we have ju
&& E) O entails
means

t seen is two examples of DeN
('F || 'FH¥YE). ® 4 mEadsH cAaditkh( s h o we

1207}

I(F && E) -> ('F || 'E)
and

('F || 'E)-> |(F && E)
It goes both ways~vhich means we can just used a dodtdaded arrow, like this:

I(F && E) <-> ('F || 'E)
But thatdos just one half o forkDiéweMtarbreadnvihes Theor
negatedlisjunction. Imagine, for instance, that | say it will eitberfrigid or epictomorrow, but
you disagfFdE)., of whay,eFiyfpuos®¢r hapg¢ youbet hi nk

mediocreor beboring instead obeing eitheffrigid or epic. But, whatever you think is actually
going to happen, you hol d t hletfrigidorthatiivallben ot t h

epic 0 Neither is going to occur, you clai m.

So, it goes | i ke this. befFrigidor tlsat itnvdl be epidddl F¢las e e
E) . 0 But that mebafngsl, noriviN & betepice r ( avi ,| | A like frigj)d | | ne
nor be epi® ) . But t hat me abafigid afdlittis ndot going tbe epigdoiiFlg t o

&&!'E) Inlot her Wq¢E)dos ,mefialn(s t he F&a'Me. ¢ hi ng as (!
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Now, imagine that your parents ask you what phys ed stuff you are doing this semester. They
suggest yoyoin the fishingor equestrianteams but you refuse. Yshu say,
and | am not going tdo equestrian You canotFomak e nmdes. d olfish,idd am
t hefd !t ands f or fishh A& mBon ostt afnodisn gf otdoeduéstrianm g o i n
t helBd fs!t ands f or dolquestmanto oWhgoi ygut dave told vy
not going tdfish and | am not going tdo equestriam) F&&!E)(.!0

But if you say you are not going fish and you are not going o equeiian, you are saying

you will do neither of them. You will not do either of them. It is false that you will do either one

or the othed i F (|E) .Ifgyou are refusingto do bgth t hen you ®om@&& do ei
IE) 6 Al am n fish, angl tain noggoihgdao equestriab )ne ans t he sl&@me t hi
[[E)o( Al a m gommg to feshortdd eguestrian 0 ) .

So, we haveeen that(F ||E) - > ('F && ! E). And we have seen th@F && ! E) - > I(F || E). But
if both are trwaystdhen Ait goes both

I(F||E) <-> (\F&& ! E)
You will recall, furthermore, that (F && E3->( ! F | | l'E). So, De Morgant
I(F && E) <-> ('F || 'E)
and

I(F || E)<-> ('F && 'E)

Gotit?Ar e you ready for the symbdookassometexamfles over
using icons instead.

Example 1

Given 2 oM 3 DM

In Card2, we have @arcelwi t h a Cl ub. Thatoés all we need t ¢
push the Club through the wall, causing it to splinter into two smaller Clubs, and causing the
walls to shit. One of the new smaller Clubs goes to tinewn Character in the left chamber,

while the other goes to thelue Character in the right chamber. Meanwhile, because of the
shifting of the walls, th@arcelhas transformed into a Paragon.
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Then, in Card, we see that we have a Paragon, and the things in both its chambers have at least
one Club. Thus, we realize we can apply DeMor
from thebrown Characteandthe blue Characteand pull them through the wall, bamto the

open. This passage through the wall reunites them into one larger Club, but also shifts the walls
again. The walkhift transforms the Paragon back intBacel

Example 2

Given : [ omm | 3 DM .

In this example, we have a situation much like that in the first. We haecalwith a Club. We

shove the Club through the wall of tRarce] whereupon it shatters into two smaller Clubs. One
Club goes to the left chamber, and one goes to the rightetdrr, theblue Character in the left
chamber already had a Club, so now it has two. Furthermore, the impact of the Club crashing
into the wall of theParceltilts all the walls, transforming thHearcelinto a Paragon.

Then, in Card, we see that we haweParagon, and that the contents of both its chambers have

at least one Club. In fact, thdue Character in its left chamber hago clubs. So, we take one

Club away from the contents of both chambers, and mold them into one larger club, which we
give tothe outermost Chambergon. However, the impact of this new Club, passing through the
wal | | shifts the wallsd al i gnmaxa Thus, werhavea f or mi
Parcelwith a Club, which contains lslue Character that now only has one Kland a orange

Character that has no Clubs.

Given 2 DM 2 DM
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In this example, we begin with Barcel But this time, theParcelhas no Club. Rather, the
contents of its chambers both have one Club.
We take the Clulfrom the Pyramid in the left chamber, and the Club from the Paragon in the
right chamber, and mold them into one larger Club. As this Club crashes through the wall of the
Parce] however, the walls are destabilized andRhaecelbecomes a Paragon.

Howewe r we couldbébve done something different.
Morgandés Theorem is a recycling rul e, so it
Card, but also to pieces that are inside other pieces. In Card 4, weentrened De Morgan on

the contents of the right chamber of the Parcel in Card 2.

Example 4

Given 2 DM 3 DM

Here, we have a Pyramid,i t h a CIl ub. De Morgands Theor em,
and Paragons. Looking at the basement of the Pyramid, however wdsecelthe contents of
whosechamberdoth have a Clubln Card 3, therefore, we have combined the two Clubs into
one, and move it outside the Parcel. This destabilized the Parcel, shifting it into a Paragon.

Since De Morganos [gHutleemere) we can apmydtiyagain,iandgendrup
back where we started.

Example 5
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This example is very similar to the previous one. The main difference is trsdenetdhave a
choice about how to apply DeMoRweEard3.Wedohlke or em
take one Club away from both the blue and green Characters, and mold the two into a single
larger Club, transforming the Parcel into a Paragon, and giving the new Club to the Paragon.
Alternatively, it seems like weould movethe Pare | @lub inside, giving another Club to both

the blue andgreenCharacters, and changing tRarcelinto a ParagonHowever, if we did this,

the green Character would have three Clubs, which is not allowed in Chambergon Battle Logic.
(You can triple negat pr opositions in symbolic |l ogic, b L
Battle Logic, youdre | imited to two Clubs.)

In moving from Card3 to Card4, however, we do not have a choice about how to apply
DeMorgands Theor e rblueChadnacesr iisn ktehcea uPsaer atghoen 6 s | ef
have a Club, and so we could not take a Club away from it. Thus, ounonBdiateoption is to

take one of the two Clubs away from the Paragon, and split it up, giving one new Club to the

blue Characterand andter new Club to thgreen Character.

That is our only immediate option. However, there is another option that would require an extra
Card. Wecould apply the Double Negation rule to C&8dand give the blu€haracter a pair of
Clubs.Then we could appyDe Mor gandés Theorem Ain either di
Paragon have two Clubs, but the Characters in both its chambers would eaelh leagtone

Club. (The problem would, once again, however, be that moving Clubs in one of those directions
would force one Piece to end up with three Clubs, which is not allowed in Chambergon Battle
Logic.)

The lesson to be learned from this is that we can use Double Negation to enable us to apply
DeMorgands Theorem in situat i onosFovwekaepleifave ot b
Parcelhas no Clubs, we can use Double Negation to gitwatClubs, and then move one of

those Clubs inside, transforming tRarcelinto a Paragon. Or, if neither of the contents of a
Paragonds two <c¢hamber s parafsClubs to@éach, lapplying oublea n g i
Negation over two Cards. Then, we can take one Club away from each, change the Paragon to a
Parce] and fashion those two Clubs into a single larger Club foP#neel

Oh the possibilities!

We covered AConjunct4hha&tl i muhat sagé gaubrer :
Parcel and take out its contents whenever you want (so long as you take them out one at a time).
This is the corresponding rule for disjunctions. It says you can open a Paragon and take out one

of its contentsf you have help.

Herebs the deal: P dikecarers. Blt Raragonshave esharp soenére If b o>
you try to grab a Paragon to open it, youoll
a Paragon to ext r adavesomehingtbahwibeatits sharp édgegiatoa wo n 6
more smooth and graspable shape.
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The problem, then, is to find just the right tool for the job. What you need, specifically, is
something that will blunt the sharp corrapositeto the contents you w to extract from the
Paragon. After all, thatos the corner youodoll
other hand.

So, to extract the contents of the left chamber of a Paragon, you need help from something that
exactly matches the contsrof theright chamber, except that it has one more club than those
contents. (After all, one piece will only attack another if they are identical to each other, except
that it has one more club than the thing it is going to attack.) And to extractritentsoof the

right chamber of a Paragon, you need help from something that exactly matches the contents of
theleft chamber, except that it has one more club than those contents.

Restrictions This rule will not work on @&aragorthat has a Club. If ihas a Club, it will fend
off the attack, and nothing will come of it. Likewise, this rule will not work if the
Paragonin question, and the attacker you turn loose on it, are notthetmain
piecesin two separateCards. (Neither can be inside a Chambeng in other
words)

The logical justification for this rule is much more straightforward than the justification for De
Mor gands Theor e thyou Hhbwethai edheraSally ar Bilty Istolesthe last cookie,

but then you discover that Sally disin st e a | the cooki e, you can
After all, it was one of the two of them, and
In other words,fi you know that either A or B is true
happen to di s cue waircan trightiully coAcludesthatoBt mudt be true. After all,

the whole statement, ACA || B), 0 was true, an

true. So, if A turned out not to be tr(iefi ! , #he dnly option left over is that B is true

This kind of reasoniny where you start with one claim, and then add a second that allows you

to draw a conclusiahi s call ed a HAsyllogism. 06 Thatoés |
Afargument, 0 but itoés helpful cteomtlemesw.onArad fAdiirs
the rule is often called ADisjunctive Syl logi
Exemple
2 3 -+
(o) ()
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Here we have a longlue Character with a Club. On the horizon, it spid®asagon And in one

chamber of thaParagonit sees @lue Character. . . with no Club Its anger begins to rise, like

the Incredible Hulk. It charges tiaragonheedless of the fact that it is trying to singlehandedly

take on a tank. But it knows tlitaragod s weaknes s: t h onst@ble,amduihuse c o r |
vulnerable to a Club attack. Aradtackis just what théblue Character with a Club does. It will

not stand for a simplelue Character to go on peacefully riding around in a tank, believing things

that are totally wrong. No. Thatue Character must be destroyed.

And when theblue Character is destroy8dwhen its chamber of thearagoriies in ruin® the
orangeCharacter in the other chamber suddenly realizes it is free. No longer will it be tortured
by the annoying way thelue Characte breathes through its nose when it is listening to music
too loudly through its headphones. It is free. ThusCand 4, the orangeCharactemovesout

into the open.

Example 2

Given Given 23 DE

Imagine what we have above are three scenes froravie. The two Chambeogs in Card 2

and3 a r e veAnd@ut then we get to Card. I n this blee€mmcter rurmiegr e 6 s«
around free, not in any Chambergon whatsoever. Where did it come from? What happened
between thehird and fourth scenes of the movie to allow thdue Character to be in this

position?

Looking back ovelCards 2 and3, we see a blu€haracter in the right chamber of tRaragon

So, we conclude that th#ue Character must have cortieere Now, the justification foicCard4

says that theblue Charat¢ e r i s Afroth@and B asing A Ear d&Diors j unct |
Eliminationo). That is, somehow thblue Character got free because of the application of the
DisjunctionEliminationrule to both Carsl2 and3. But what does this mean?

Here is the sordid talé&.ou will recall that anything with a Club loathes anything it matches, but
which has one fewer Clubs than it does. So, ykow/purple Pyramid inCard 2 hates all
yellow/purplePyramids who have no Clubs, since it has exactly one Club. What does &m2 me
How can a Pyramid have feelings? And what is it thatydllow/purplePyramid hates about all
yellow/purplePyramids who have no Clubs?
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It could be that when we say tlyellow/purplePyramid with one Club hates ajlellow/purple

Pyramids with no Clubs, what we mean is thatybkow Character andblue Character in the

Pyramid strongly disagree with angllow Character angburple Character being together in a

Pyramid like that After all, all yellow Characters belong to a singhtass, as do alpurple

Characters, allorange Characters, and so on. So, maybe yelow Character andourple
Character in the Pyramid with a pgdleCharacerse fcl
belong to the upper class, ayellow Characters &ong to the working class, and so it is just not

right for ayellow Character to be in the attic of a Pyramid while plieple Character is in the

basement.

Or, maybe they are made uncomfortable by the implication yblldw Characters rest on,
dependon, or are supported byurpleCharacters. That is, after all, what a noryellow/purple
Pyramid with no Club would tell you (since tiiellow Character is in its attic, which rests on, or
depends on, the basement, which containsptitple Character) After all, nobody wants to
believe they intrinsically depend on other people, and nobody wants to be told that they exist
only as support for someone else.

But why should this all be so personal for thedlow/purple Pyramid with the Club? Why the

hatethat would lead it to attack aryellow/purplePy r ami d who had no Club?
the yellow/purplePyramid with a Club recognizes itself in thellow/purpleCharacter with no

Club. After all, t hey 0r eyellow Characte i tha atiiccasd,a a n d
purple Character in the basement. And sometimes the things that you dislike most about other
people are the things you are actually most disgusted with, or ashamed of, about yourself. And
once anyellow/purple Pyramid gets a Club, the negative powers that emanate from the Club
elicit and intensify this natural saffisapproval, magnify it into seldathing, and turn the fire of

this fury against everything thgellow/purple Pyramid sees in others that it is ogpd to in

itself.

Or maybe, sincgou can think of @yramidassomething like a tank that has been transformed

into a mobile antiaircraft platform, the fact thatyellow/purplePyramid with a Club will seek

out and destroy all otherellow/purple Pyramids that have no Club is a consequence of faulty
programing. Maybe the tank/antiaircraft platf@rsutomated search for enemy troops is
interfered with by the presence of the Club, and this sends the Pyramid on an unendargiseek

destroy mission anst all Pyramids that match it, but have one fewer Club. (After all, why go
after another Pyramid that has an equal numb
asking for trouble.)

Whatever the case, once yyalow/purplePyramid with a Clubri Card2, aboveyealizes her e 6 s
an yellow/purple Pyramidwith no clubin the left chamber of thBaragonn Card 3, it will go

berserk andall upon it in a rage. And sincéé Paragon in Car8 has no Club of its own, it
cannot properly defend itself.h& yellow/purple Pyramid with a Club will destroy the left
chamber of théaragonand the Clublesgellow/purplePyramid it contains. And this is how the

blue Character ends up escaping into Cérd

Example 3
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Given 2,3 CE

We could tell much the same story hae we did for the previous example. We are mjiae
Paragon in Car@, and something that matches the contents of one of its chambers, except that
the matching thing has one more Club that the contents of that chambeedTfearacter with

a Club in Car@, specifically, hates the Clublesxi Character in theeft chamber of the Paragon

in Card3.

So it attacks.

Now, if thatred Character in Car@ had been in &arce] rather than #aragonit would have
been safe. The compactsioapeof aParcelcould have withstood the attack. But the acute angles
of the Paragon while sharp and dangerous, are also weak points in the structure. Aratlthe
Character with a Club in Cafitakes advantage of this weakness to wreak havoc. This results in

the freedom bthe green/purpleParcelin Card 4, but you have to ask yourself: was it really
worth it?

Example 4

8.8

Given Given 23 DE

The green/purpleParcelin Cardl hates alreen/purpldParces who have no Clubs, because it
has exactly one Cl ub. G&Blocked awayairisiGeddaragonr eal nedv acnat n, 6 t
do anything to anyone. But tiggeen/purpldParcelwith two Clubs can. And what it hates are not
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green/purpleParces with no Clubs. After all, we could easily turn it into sucRaceljust by
using the Double Ngation rule on it. No. What it hates ageeen/purpldParces with one Club.
Those are the enemies it roams the battlefield seeking to take down.

When turned loose on tliearagonn Card2, therefore, thgreen/purpleParcelwith two Clubs
will attack the right chamber, freeing thed Character from the left chamber. And tred
Character is grateful, of course. Look at ittiisg there, being grateful in Cadd

The important point to notice here is that the order of the Paragon and the Club caras @ae
matter. In previous examples, the Piece with the Club that did the attacking was the first Card in
the sequence, while the Paragon Card was second.. Here, however, it the piece that does the
attacking with the Club is the second card, with the Paragte-attacked being the first. This

is irrelevant. All that matters is that you have one Card whose outermost Piece is a Paragon (and
that that Paragon has no Clubs), and that you have another Card whose outermost Piece exactly
matches the icon in one tife chambers of the Paragon, except that it has one more Club than
that icon.

Remember that all the powers from Chapter O are still in effect. Sometimes, to use De Morgan
you first have to apply Double Negation, so that you have enGugds. Other times, you have

to use Conjunction Introduction to get a Parcel that you can use De Morgan on. Still other times,
you have to use Conjunction Elimination to extract a Piece with a Club from a Parcel, so you can
use it to attack a Paragon inosimer Card. So, as you level up, you will not only be unlocking
new powers, but will be unlocking new power sequences and combinations.

Do not forget, furthermore, that there is a d
landfillo) Arinlifees.enRecycling rules allow us to
thus can be applied to any icon anywhere. Landfill rules, however, can only be applied to the

out er most Pieces in the Cards theyunessegpou | con:

have a rule that specifically allows you to extract them and put them in a Card all by themselves.
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CHAPTER 2:
LEVEL 2 POWERS AND ACTIVATION GAMES

The Level O Powers were Double Negation, Tautology, Conjunction Elimination, and
Conjunction Introduction. Double Negation and Tautology are recycling rules, which means that
they can undo themsel ves. I f you awsan alwagse m, b
apply them again to get back to where you st
anything, logicallyspeakingt hey j ust change the way things
change anything you can apply them to any piece/icon angvima@ny card.

What was cool about Double Negation and Tautology, furthermore, is thabdtieg@oubked

things. Double Negation doubled Clubs. Tautology doubled everything else. (And it even
doubled Clubs so long as you were doubling whatever the Cletesattached to in the process.)
Conjunction Elimination and Introduction, however, were not cool. They were boring. One let

you open boxes and take out the stuff inside. Boring. The other let you take the stuff you took

out and put it back in. Boring. Whesas the recyclinp o wer s ( fiequ icouldlndonce r u
themselves, the landfill rulegi(i n f e r e nlikeeConjunctior mtroduction and Conjunction
Eliminatio) require a counterpart power in order to undo their damAg@gmps. Take some
responsibiliy for the messes you make.

Furthermore, landfill rulesould only be applied to the outermost piece in each Card. You

couldndét wunpack a box with Conjunction EIlimir
al | it ds 1 nsi de otoper theooutisde box before lyou ¥am operhtlzevingide t
box.) And you couldndot pack things into a box

magically teleport things into things that inside other things. This is not Star Trek.

ABut how caomeDowdd e Negate or Tautology things
you wisely ask. Because recycling rules donot
t he overall structure remains the gaddeag Wi t h

something new, or leaving out somethingofdo u donodt | ust have the s
again, in a slightly different form.

Level 1 then added another power to each set, so that we now know three recycling rules and
three landfill rules. T new recycling rule was De Morgan, which showed us how to change
Parcels into Paragons by moving Clubs from outside to inside, or from inside to outside. The

new landfill rule was Disjunction Elimination, which showed us how to open a Paragon without
cutting our hands on its sharp corneBsjunction Elimination alsanvolved Clubs, you will

recal | . |l t 6s | ust t hat t he CI| whothercard Ustpgi e st i 01
Conjunction Elimination, you can unpack a Parcel by yourself. If you wampack a Paragon,

however, you need assistance from the main inhabitant of another Card, who just happens to
match one of the things inside the Paragon, while having one more Club than that thing. Both
Conjunction Elimination and Disjunction Eliminatiotherefore, are ways of getting rid of a
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Chambergon and extracting whatos inside it.
surgical procedure.

Just like Conjunction Elimination could be undone by Conjunction Introduction, Disjunction
elimination also has a partner and opposite power: Disjunction Introductiomay be the
strangest power in this entire game, though, so we did the more relatorehal DE first. In

fact , while we wil/| be | earning Diisgjtawadoct i on
another power first: Implication. In this chapter, therefore, we will continue the tradition of doing
hal f recycling rul es, and hal f landfi || rul e

recycling rules first.

The motto for this Paragbreny whermeé/oiuntc@ana tRy mamind
This is one of the most ingptant rules in the entire game, but it is not without precursors. It
essentially extends the principle introduced byNbDer ganés Theor e m: t he ma
logic are not actually distinct operations. They are a single operation manifesting in different
guises depending on havegationis applied.

Li ke De Morgands Theor em, f ur t aréakemasingte,Clud, mp | i ¢
rather than having to give and take them in pairs (using Double Neg@®Mhjorgan does this

byd to speak metaphoricablyt r ansf erring responsibility for
individuals, or by transferring responsibild]i
Club moves from belonging to the Parcel or Paragon, to belonging to the contents axfcéie P

or Paragon (or vice versa).

t

Implication, in contragt and to speak metaphorically, agaihas to do with the response of
individuals within the group to changes in the group. It is a way of manipulating the feelings of
the parts by changing the whole

And it is based on the principle that peopl e
Her e 6 s h o.vwWhdntsomeoaer i& Bightened suddenly by falling,bgrbeing flung

unexpectedly upwargshe surprised and frightened person will cry out. Thathe, & he will
exclaimd emit a wordless exclamation. And how would you draw that if you an artist?

Exactly.
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So, if a Character or Chambergon is happy wherditfi# has no Clubs, and thus no fear or
anged all we haved do is lower it or raise it within whatever Chambergon contains it.

_ frightened/
raised & enraged by

nh app v new height
where it is
Ahapp /= '
where it is W frightened/
dropped < enraged by
new depth

In addition, however, to learning that we can give a Character or Chambergon one more Club
than it already has by quickly dropping or raising it in a frightening manner, we can also learn
from this how to take away a single Club from a Character or Chgorhelf a Character or
Chambergon picks up an extra Club by being suddenly dropped from where it was, or suddenly
lifted from where it was, then to get rid of that extra Club all we have to do is to restore it to its
original level.

If a Character or Chmabergon is on ground level and has a Club, this must mean it was dropped
from a higher level, and we can soothe its fright by returning it to that higher level. Being back in
its home environment, it will relax, and its fear and rage will disagpaarwill one of its Clubs.
Likewise, if it is on a higher level and has a Club, this must mean it was suddenly raised from
ground level. All we have to do to soothe its fright, therefore, is to return it to ground level.
Being back in its home environment once &oit will feel safe, and its fear and rage will

evaporatd along with one of its Clubs.
happy to be
restored back where

miserable U it belongs
where it is
miserable flr i
where it is w happy to be
restored e back where
2 it belongs
Now,hereds the deal: there is only one place i
hi gher than ground | evel, and that 1is in the
the gamé whether inside or outside a Chamber@as technically at gound level. So, if you
find a Character or Chambergon with a Club, a

of a Pyramid, you know it fell from the attic of some Pyramid. If you can just get it back into the
attic of a Pyramid, one of its Clubsll disappear.
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Likewise, if you find a Character or Chambergon with a Club, and that Character or Chambergon
is in the attic of a Pyramid, you know it used to be somewhere Atgevhereelse. And if you

can just find a way to get it out of the attictbat Pyramid and into anywhere else, one of its
Clubs will disappear.

So, what web6re wultimately talking about 1 s r a
of a Pyramid. And this exactly what Implication allows you to do. You take thehafhloer of a
Paragonand tip it up on top, creating a Pyramid, and thus raising whatever was in the chamber

into the attic of a Pyramid.

/ ) / \ / \

. ) z \ . / \. - -

Paragon Squish to get proportion Left chamber riset Pyramid
right become an attic

Likewise, you can use Implication to tip the attic of a Pyramid to the left, creaaggonand
lowering whatever was in the attic to ground level.

Attic chamber Iowers to Sqwsh to get proportions

Pyramid become a left chamber right

Paragon

Implication allows us to change Paragons into Pyramids, and Pyramids into Paragons, by moving
the left/top chamber as seen above. In addition to changing the outer shape of the Chambergon,
however, we must also change the number of Clubs of whatevethis amamber being flipped.

If the Characteor Chambergonn the lowering/raising chamber has no Club, it gains exactly

one Club. It is being frightened. If it has one or more Clubs, it loses exactly one Club. It is being
returned to its original positioand thus is relaxing.

Restrictions There are no restrictions on this rule. You can use it onPamggonor Pyramid
anywhere, even if it is inside some other Chambergon, and even if it has a Club.

The logical justification for this rule goes as foll® Imagine that you want to visit your friend

Bobby, but youdre 9 years old and canét dri ve
Alf you want to visit Bobby, youoll have to c
twice today.ed fEBRRits, gi ves you a choice. Eithe
grocery shopping with your monh.n ot her wor ds, the conditiona

Bobby, you have to come grocery shopping wit
disuncti ve cl ai m, AEi t her you dondt go see Bobb
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Any conditional statement can be changed into a disjunctive statement, in other words, if we are

willing to negat>d)tohe santogecedhenty. effUAval ent t
But thereds mor e. I-EByousdpandghaasyaimé ! Ahih B
the following

| magine that we write ouprpBYwoamrmadmp(bwsidh| oBd |
divided by a | ine. Letds underline them, whil

(A -> B)|(A || B)
Now, imagine that we notice that bothr oposi ti ons contain the sim
AB. o0 So, |l etds give AAO and fABOoO their own spo
AlB|(A -> B)|(A || B)

Now, each of our four->Byoppoaln|d i B)ad)A (iAsA, @i tiBe ro
Since we dondét know what these propositions a
stand for ?) we donot k n o wll wehkeoiv haeerthe tpdssbleb r et
combinations of truth and falsity. Those pbsgies are as follows:

AIB|(A -> B)|(A || B)

T T

T|F

FIT

F|F
Il n ot her words, either AAO0O and fABO are both t
(the second Iline), or fthird ling),sor bbth &res false (tHe ifourth A B 0
l i ne. So, |l et 6s fi || in all the values for #A

AIB|(A -> B)|(A || B)

TIT| T T T T

TIF| T F T F

FIT|F T F T

FIF|F F| F F
On the first line,thé ef t most AAO0 i s t*“routhatlineshave tolbé trua thoe ot h
The | eft most ABo0 is also true on the first i
wel | . On the second | ine, however, the | eft mo
Etc.

®Yes, | use apostrophes to pluralize AAO0 and fABo. |

Look it up.
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In conditional propositiond i k e-> B)@) the proposition as a whole is false if the antecedent

i's true and the consequent is false.em&bis 1 f 0
false. Otherwise, conditional statements are always tdrelerneath the arrow for the
conditional statement, therefore, we can write the truth value for the statement given the truth
values of its antecedent and consequent for that line.

AIB|(A/->B)|(A || B)

T|T| T, T! T T T

TIFIT FIF| T F

FITIFIT/ T| F T

FIFIF\T/ F| F F
Now, we want to do the same thing for aA(!A ||
truth values, since the #fAO0Solwasrossaoutthe first Valaenat i o
we wrote for AA,0 and write its opposite unde

A|B|(A -> B)|(A || B)

TIT| T T T|FF T

TIF| T F F|FF F

FITIF T T|TF T

FIFIF T F|TF F
Di sjunctive stlalt eBnem)t sarnée itkreudi(WMenever eithe
simpler propositions they unite) are true. The only time a disjunction is false is when both its
component propositions are false. But ahdhat me
ABoO i atthdsarhetime On all the other | ines of the ta

AIB|(A -> B)|(A ]\ B)

TIT| T T T|F T T

TIF| T F F|{FH F| F

FITIF T T|TF T T

FIFIF T F|TF\T F
What we just did is calskdwinfiihéi agswara@a we ul
circling the columns for the main connectives in the two complex propositions we were
analyzing.

AIBI/(A/[-> B)|(A ] B)

TIT|® T X |IBEI T X

TIFI® F EFE|BEE F| F

FITIEIT | T &

FIFIE \T/ & | ™ \T F
But notice this: both the circled->Bpbumsst aue
AC! A || B)o is also tr=uBe),0 ainsd foanl seev,e rsyo liisn ef (v
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how we arrange the truth values of their component proposifi.e., no matter whether we

make AAO true or fal se, and no fmaABro ahwapner
ends up with the same truth value as da(!A ||
Al ogical ly equi valthimgtor baveThe same meaning,tad far as veenaee

concerned as logicians.

Now, remember why we were doing all this. We were just trying to show that the logical rule
called Al mplicati ono (egtmatdl Mhalitatan iseyd that wheneverc at i
you have a conditional statement, you can change it to a disjunctive statement if you negate its
antecedent. The truth table we just filled out has shown us why this is true: a conditional is
logically equivalento a disjunction of the same component propositions if the first component
proposition is negated.

We must not forget, however, that we can use Implication to change conditionals into
disjunctionsand disjunctions into conditionals. After all, if ( -4 B ) equalsi ( ! A,0thenit B)
must al so be tr uei(tAhByd Fuifihérindke, dcdordiBy)tadthe éntplications
rule,d ( A fdualsB (| ©>A ) Tasie a look at their truth table.

AlB[(A [\ B)|(A [-> B)
T[T T/ T T[T T
TIF[T T F|FF T F
FIT[F T T |[TF|T| T
FIF|F \F/ F|TF \F/ F

No matter how you arrange the Toés and Foés for
B) o andB)id ! Al ways end up with the same truth \
Summar y: |l f you have a conditional statement,
signo of its antecedent. (I'f the antecedent h
one. If it had two Clubs, give it one club.) Similaiifyyou have a disjunction, you can change it

to a conditional i f you Aflip the signso of t
left had one Club, give it zero clubs. If it had zero, give it one. If it had two Clubs, give it one

club.)

Example 1

Given 1 Impl 3 Impl
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Here, we use Implication first to tip the left chamber of Begagonup on top, forming a

Pyramid, and then to tip it back to the left, reforming Pla@agonWhen we tip the chamber up,

we are raising thgreenCharacter with in it. This frigtens thegreenCharacter, giving it a Clu

When moving from Card 2 to Ca®l however, the Character we are dropping already has a
Club. This tells wus that It iI's not comfort al
originally comes from grounctlv e | . So, we tip the Pyrate@ ddés a
greenCharacteto ground level. It relaxes, and its Club disappears.

Notice that we are always dealing with moving from the left chamber Baragonto a
Pyrami déds attic, and vi daragoremply becomdstihedsemeng ht ¢ h
of the Pyramid, and vice versa. Whatever is in it, therefore, remains at ground level the entire
time, and thus does not gain or lose a Club. Remembetheén words, not to use Implication to

change whatever is in the basement of a Pyramid or in the right chambleam@igonand make

sure that when you tip the attic of a Pyramid over, in order to foRaragonthat you tip itto

the left

Now, | haveto admit something: some, perhaps many, logicians will not let you use Implication
unless the occupant of tikaragob s | eft chamber has at | east on
canot use I mplication in the exanapkxgaCadoyve,;
betweenCards 1 and 2, and betwe&uards 2 and 3. This would be a Double Negati@ard in

which you givethe greenCharactertwo Clubs. Then everyone would be happy. But all you

would really end up doing is what we did above, and given tne similar rules like Modus

Tolens and Contraposition wa,rlKkhink(twshrrequirementdst | | d
arbitrary. Thus, while you should be aware that other people will be more restrictive in their use

of Implication, you should also ignothat restriction whemlaying Chambergon Battle Logic.
Because wedbdbre rebel s.

Example 2

Given 1 Impl 2 Impl

When we encounter thiglue Character with a Club i€ard 1, we know it is not comfortable
where it is. The Club tells us that it has been frightened by Imeawgdhere. But where is it? Is

it at ground level, or is it higher than ground level? To answer this question, we have to ask
whether its chamber is at ground level, or higher than ground level. The answer is that it is no
higher than the right chamber, whichaisground level, and it is resting on its tip, which is on the
ground. So, even the left chamber d?aragons at ground level.
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Now, since theblue Character with a Club in Cartlis at ground level, and since a Club is an
indicator that thélue Charater is not happy where itdsthat it was shocked and frightened by
being moved there suddenfy we know that theblue Character originally came from some
higher plane. And we also know that it is to that higher plane that it longs to return. We can
comfort it, therefore, if we only return it to a higher level. And we can do just that with
Implication.

So, inCard 2, weapply Implication to Card, flipping the left chamber of tHeéaragorup on top
of the right chamber to create a Pyramid. This raisedltreeCharacter back to its home state,
and relaxes it. Its Club disappears.

And then! For some reason we decide tortgan to it. Seeing that tidue Character is happy in

its current position in the attic of the Pyramid, we decide to scare it by dropping it suddenly.
Implication allows us to dohis, and so we do, producing Caddand a very frightened and
angryblue Character.

Example 3

Given 1 Impl 2 Imnpl

Now, this is an odd example for a couple reasons. First, there are Clubs everywhere. The reason |

included thePyramids Cl ub, i n addition t blueCharactet, wm CI| ub
show that the fact that tieyramidhas a Cl ub doesndédt keep you fro
all, youdre notPytamdainmg ttak eo merry t thp ntghe ut of it

it into aParagon

Second, thélue Character starts out with two Clubs, and loses one Club@axd. After all, the

rule is that a Character who already has a Club will lose a Club when it is raised or lowered.
Normally, when you apply a rule like Implication twice, you get back to where you started. But
here, you start with ablue Character withtwo Clubs, and end with apslue Character with no
Clubs.

I f you think about i bhavegditenback te where weostardet.|ICardsd e t h
and 3 are essentially identical; the only difference is how many Clulug€haracter has, and
the blue Character in both Cards has an even number of Clubs (since zero counts as even in
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Chambergon Battle Logic). That is, tbiaie Character with two Clubs in Card 1, and thiae
Character with no Clubs in Card 2, are on the sa&amt After all, you could take the two Clubs
from the first, using Double Negation, or give two Clubs to the second, using Double Negation.
They are, as we say, logically equivalent to each other.

Example 4

25 oy

Given 1 Impl 2 Impl

In this example, we do not frighten a Chaeady suddenlgropping it fromthe sky. Rather, we

frighten aParcel As far as the Characters inside Bercelare concerned, nothing has changed.
Theyor eParcelsiadned acandt see what Pascelitgefisfrepked n o wu't
out. It, as we can see from Card 2, is afraidegths

Dondot askPamedc amow ea frightened. Il tds somet hing
probably. What | do know is thattliRarceli s much happi er ddomtticdevel t 6 s b
in Card 3. Ok ay, chambérist thsa pipn emasvhle@en heet ur ned
just feels much mordominantand safe to it.

Contrast all of this with thepurpleCh ar act er . l'tdos at ground | e\
fright ened and angry the whole ti me. It wants to
from. But did you give it what it wanted? No. You gave what it wanted t®aineel

Example 5

Given 1 Impl 1 Impl
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2 Impl 3 Impl 5 Impl

In this example, | deliberately included a Pyramid and ad®ar, both inside a Paragon, to show

that Implication works no matter what is inside the Pyramid or Paragon we are dealing with. In
Card 1, we see that the Pyramid is unhappy (it has a Club). So we make it happy in Card 2 by
raising i® using Implicatio® back to the level it must have fallen from. This leaves the
Paragon in the basement untouched.

In Card 3,we go back t&Card 1, and do something défent to it. This time, we usenplication

on the Paragon inside the Paragon. We transform this insidgoRaiisto a Pyramid using
Implication. Now, since thgreenCharacter in the left chamber of the inside Paragon was
perfectly happy where it was (it had no Club), being suddenly raised frightens it, and it ends up
with a Club.

And, to answer your questioges. You are allowed to use the same Card twice, and to do
different things to it both times. However, notice that while Cards 2 and 3 are different from each

ot her , we get them both by applying I mplicat
different parts of Card 1. In Card 2, we apply Implication to the outside Paragon in Card 1,
transforming it into a Pyramid, and removing the Club that belonged to the inside Pyramid. In
Card 2, we apply Implication to the inside Paragon, transforming itifRgramid and giving a

Club to itsgreenCharacter.

In Card 4, we then go back to Card 2, and use Implication to turn the Paragon in the basement of
the Pyramid into another Pyramid. This frightensgreenCh ar act er i n t he new
and gives thatgreenCharacter a Club. In Card 5, in contrasg go back t&Card 3, and change

the outside Paragon to a Pyramid, using Implication once again. This comforts the inside
Pyramid in the Paragonds | eft c heeehflorewhichisi nce
must have originally fallen. Thus, it loses its Club.

You will notice, however, that Cards 4 and 5 look identical. We applied the same rule to
different Cardsand ended wup i(inrcontrastevithardse ana I3, anombicle w
applied the same rule to the same Card, and ended up in two differen).plaeekesson of all

this? Implication is a lot of fun.

Finally, i n Card 6, we apply Implication to
Paragon. This frightens tlewange Character, whose chamber has dropped from being an attic in
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a Pyramid to being simply the left chamber in a Paragon. (Notice that we could have achieved
the same result by applying Implication to Card 4, instead of Card 5, since Cards 4 and 5 are
identical.)

The motto for this r Phragowlse n diwWeoru yYawm warnvte! @a Im
Character or Chamberggnh at Aownso a Card (i . ¢heCardjypbuat i s
can put it in the left chamber ofRaragonand stick absolutely whatever you want in the right
chamber.

Restriction This rule does not work for anything that is inside another Chambergon. It can only
be applied to Characters and Changbes that are not inside other Chambergons.
Also, it can be applied to Characteend Chambergons that have Clubs, but the
Club has to stay with the thing that has
magi ¢c Chambergon (wit éoemthatissi ng De Mor ga

The logical justification for this rule is as follows. The outermost piece in a Card represents an
asserted proposition. That is, it stands for a proposition you are claiming is true. However, if you
have a true proposition, and you jatnto another proposition using disjunction, the resulting
(more complex) proposition will also automatically be true. Take the following example, for
instance.

It is currently snowing outside my apartment. That is a true proposition (at least at thatinome

Now, i magine that I add to that proposition
wal ked past my window. o6 That proposition happ
wi t h, Alt I s currentl y s raconunctypn, ihat wold chake they a p a
entire proposition (fAlt i s aodawat pistwdked passhmywi n g
wi ndowo) fal se. That 6s how conjunctions wor k

propositions) have to be true for twhole thing to be true.

But disjunction is different. | f I take the
apartment, 0 and wunite it with, AA yet just wa
resulting proposition will be true. Bht 6 s how disjunction works.
component propositions of a disjunction is true, the whole thing is true. (After all, | would have
basically said, Altds either snowing outside
takeyourpi ck; at | east one of those t histruggusti s t r u
not the interesting one.)

So, you can take any true statement and unite it to another statement using a disjunction, and the
whole resulting statement will end upibg true toceven if the proposition you added is false

And that means we can use Disjunction Introduction to introduce brand new pieces into our
game$ pieces that are as simple or as complex as we Gkee us something in a Card by
itself, and inthemext Car d weol | give you a Paragon con
its left chamber andvhatever we want n t he ri ght chamber . Then

Il ntroductiono in the Cardo6és AUsingo box, and
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ABut doesnodtcatnhgtusmeamakyowt uf f up, and call i
answer i(Fg,omhiMes.rue statement | i ke, AHeal t hy ¢
Aconcl usi ono: A He alotMaytiang mooslsinvénted thesnteatiitlhgve gr e e n
perfected time travel to the extent that we are all our own grandparents, just living in an alternate

dimension where healthy grass is usually not green, but orange, and the Beatles are joint

Presi dent s Tohfe tfhaec tWotrhl ddtf. @t rod se@adn g rilpasi ti on
AWorl do) is completely made up and al most <cer
and thatoés all it takes to make the whole dis

AButhat means the second half of the disjunctd.i
And t h asb g adthedirst half is trudf the first component proposition inside a larger
conjunctive statement is true, then the whole thing is aatioally true, no matter what the truth

vale of the second component proposition is. Computer programming languages like Java take
advantage of this fact to make things go fast
that AAO ivwonodrtueevetnhecmhectck to see i f ABO i s t
whole thing is true, and it already knows the whole thing is true since the first part was. This
allows the computer to skip half the work of figuring out what to do next, savirditaad the

used time.

You can be mean, however, and write AA | Bo i
both AAO0 and ABo0 for truth, even if it doesno
everyone writes d&ofputer|pernidssionttoosavg evergonettime (NOTE:

Something similar is true of AA && B.o I f it
check AB. o0 The whole thing is automatically f
ahead and chedk B0 anyway. But i f you write AA && B,
permi ssion not to worry about fABo i f AAO0 is f
&& BO as a whole would be false because one o

So, thebasic idea behind Disjunction Introduction is built into (some) the programming
|l anguages that run our computers. But i f you
legitimate logical move, take adk at the truth tablen the next page.
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A/BICIDIA | BIAI| OCOIA I DA |l (B & (C -> D))
T|T|T|T| T TT|T TT|T TT|T TFT F T F FT
T|\T|T|\FyT T T |T T T | T TF | T T FT F T T TF
T|T|F|T| T TT|TTF|T TT|T TF F F T FT
T|T|FIF|T TT|TTF|TTF|T TF F F T TF
T\F|T|T, T T F|T TT |T TT |T T TF F T F FT
T|IF|T|/F|T TF | T TT|TTF|TTTF T T T TF
T/\F|F|T, T TF|T TF | T TT/|T T TF T F T FT
T|IF|IFIF|T TF|TTF|TTF|TTTF T F T TF
F\T|T|T F T T/|F T T F T T F F FT F T F FT
FIT|T|FIF T T |F T T F F F F F FT F T T TF
FITIF|IT|/F TT|F FF|F TT|F F FT F F T FT
FIT|IFIFIF T T|F F F F F F F F FT F F T TF
FIFIT|T|F FF|F TT|F TT|F F TF F T F FT
FW'F|T|IFIF FF|F TT F F F F F TF T T T TF
FIFIF|IT/IF FF|F FF|F TT|F FTF T F T FT
FIFIFIFIF FF|F FF|F FF|F FTF T F T TF
That i s the twhanftits digjomddliet f otrhrieAed0 ot her proposi

A D ,a®well aswith the complex, mada p pr oposi t i-ehDJ)ySolodg ag&ypu ( C
unite AAO with t he s esjurctiom ¢his truthrtable shewis that the esult s i n ¢

wi || be true whenever AA0O is true. All ow me t
AIBICIDIA [ BIA JIOIA [[D)JA |l (B & (C -> D))
T|T|(T|T|T T, T|T T T |T T T |T T FT F T FFT
T|T|T|F|T T, T|T T T |T T F |T T FT F T T TF
T|IT|F|T|T T T|T T F |T T T |T T FT F F T FT
T|IT|(F|F|T T T|T T F |T T F|T T FT F F T TF
TIF|(T|T|T T F|T T T |T T T |T T TF F T FFT
TIF|T|F|T T F|T T T |T T F |T T TF T T T TF
TIF|IF|T|T T F|T T F|T T T |T T TF T F T FT
TIFIF|IF|T T F|T T F|T T F|T T TF T F T TF
FIT|T|T|F TT|FF TT|F TT|F F FT F T FFT
FIT|T/F|F TT|F TT|F FF|F F FT F T T TF
FIT/F|T|F TT|F FF|F TT|F F FT F F T FT
FIT/IFIFIF TT|F FF|F FF|F F FT F F T TF
FIF|IT|T|IF FF|F TT|F TT|F F TF F T FFT
FIFIT/IFIF FF|F TT|F FF|F F TF T T T TF
FIFIF|T|\F FF|F FF|F TT|F F TF T F T FT
FIFIFIFIF FF|F FF|F FF|F FTF T F T TF

AAO is true on the dnd sso eiigghavdriynepr oo stihtei ot
pat When AAO0 is false, al | bets are off. Somet i
not . But when 0 A®gistae, hormateer, what yoe stick lorotheether $idie of
the disjunction symbol. And t hatAiterallathelrules he Di
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of logic are supposed to tell you what conclusions you can legitimately draw from what
premisesthey are supposed to help you engage in valid deductions. But an argument is valid if,
and only if, when the premises are true, the conclusion must be true as well. So, we can

|l egiti mately reason from the trut hropasition A Ao t
whatsoevdr . 0

Example 1

Given 1 DI

Paragos, man. | tell you. They are weird. Where do they come from? Where do they get the
thing in the right chamber? I tbés magi c, It el

Example 2

Given 1 DI

In this example, we think that having tReragonn Card 2 would be useful for winning the
game. Maybe wedl lyelldweChaedier kater toomake same strategiove
Whatever the case, we use the magicajubdiction Introduction rule on Cadd to produce what
we have inCard2.
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Example 3

Given 1 DI

The purpose of this example is twofold. First, it shows that the Club in Card 1 has to stick with
its Package, even after we use Disjunction Introduction to create the Pa&agond, it shows
that you can introduce practically whatever you want in the dghimber of théaragonwhen

you use Disjunction Introduction. Of course,
somet hing randoml y. Youodl I al ways ParagawittDi s j un c
very specific contents, because youeaist suspect, and ofttnowy t hat youdl | be &

to win the game.

Example 4

Given 1 DI |
In this example, we use a Paragon to anchor the introduction of a new Paragon, containing a
Pulsar in its second chamber. Why? Because we can, and because |Boksasol. Also,
because wedl | need that Pulsar | ater in the G
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Example5

Given 1 DI 2 Impl

This example actually employs two different rules: Disjunction Introduction and Implication. |
wanted to include it, however, to show a way in which Implicat{aith Disjunction
Introduction)can be usedo heal and comfort, in addition to being used to introduce fear and
loathing. Westartwith just anorangeCharacter with a Club. The Club alerts us to the fact that
theorangeCharacter is frightened and angand thus to the fact that tbeangeCharacter must
have fallen out of the attic of sonRRyramid, before we came across it. But how can we get it
back into the attic of a Pyramid?

Well, i1itds actually very easy to getdoiageyt hi ng
it by itself in some Cardhen use Disjunction Introduction on it to get it intBaragonand then

use Implication on thParagonIn the process, of cose, the thing willgainaCldbi f it doesn
have one alreadyor lose a Clu® if it does already have odeb ut you 61 | have got

attic of a Pyramid.

So, this is what we do to help out the poor frightened and ammgngeCharacter in Card. We
introduce a magi®aragonand putthe Charactein the left chamber. Then we flip up the left
chamber so it becomes the attic of a Pyramid. NowthageCharacter is back home, and can
finally relax, letting all its negative emotions fade away (aloith its Club).

Now, you might ask why | put Brown Character in the right chamber of tRaragon The
answer , presumably, that 0611 need it |l ater i
containing a dinosaurBut remember, with Disjunction Introduction, you can @aythingin the

right chamber.
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Example 6

DM

Given 1 DI

P2

Herebds a similar exampl e, but this time we in
This allows us to use dDe MMrdahlbdsWdheoulednd ¢t &
of course, but sometimes what you need from a Paragon is not a Pyramid, but a Parcel.

The games we have been playing to thiom point
|l ogic. oydowew éd, have noticed that | 6ve used t
t he game. And, as it turns out, Adoing truth

logic courseThe problem withthis, however, is the synabs, and you can see how . . . symbolic
(?) ... truth tables can get if you look back at page 77.

Fortunately for us, therefore, Chambergon Battle Logic has its own version of truth tables, and
itds much more col orf ul dicheatnBefordlashow yoo whatdheyg e t |
look like, however, | need to explain the point of truth tabdesl that means we have to do two
subsections of horrendously tedious and symiedvy stuff. So, if you find your brain just

shutting off atsome pointskip ahead to 2.3.3 (f.02).

When you have a simple proposition (1like, it
either true or false, j ust by itself. When vy
outside if I | ook, but n o bgicwéaks the truth datuae @ the ) h

whole proposition as arising from the truth values of its parts. The problem is that we, as
| ogicians, dondét know whether t heMospathatisne of a
we dondt evenrtskaneo WAIwh aste thhaev epaar e Abés and Bos

Instead of saying that a complex proposition is true, or that it is false, therefore, we say that it is
true when its constituent propositions have a particular combination of truth vadunesfale

when its constituent propositions have other combinations of truth valaedo this, we list all

the possible combinations in a table. Here are the basic truth tables.
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Negation:
A LA
T FT
F|TF
This says that the complAex i gr o pifoieA, ot iaoddbw dalrl Asee . i
do we know if AAO0O is true? We donodt.some donb
proposition or other So, we give it a column and list the possibilities. On the first line, we list
the possibiltyt hat AAO0 is true. Then, in the second c
makes it false. Then, on the second | ine, we
we show in the second c ol umnthewhok statamenttiud o i s f
Conjunction:
A|B|(A [&&\ B)
T|T| T/ T T
TIF|T  F | F
FITIFIF T
FIF|F \F/ F

This says that the complex proposition A(A &&
either AAO or @ABO i s f aAlgsae,n,t hwen dtomed twhkonloew twhh
are (they just stand for some proposition and
are true or false. All we know are the possibilities. Either they are both true (the top line of the
table), or they arboth false (the bottom line of the table), or one is true while the other is false

(the middle two lines of the tableJ. he col umn wunder the A&&0 sho
answero for conjunctions; It showss, gwhnathe t he
truth values of the parts of the proposition.

Disjuncticn:
AIB|(A [\ B)
TIT| T, T T
TIF| T T F
FITIF | T, T
FIF|F \F/ F

This says that the complex proposition A(A ||
only turns false i f both AAO0 and ABO are fal
either true or false, since we do not even know what propositieysstand for. We just know
that they are either true or false, and thus are either both truth, both false, or one of each.)

Conditional:
A|IB|(A [->\ B)
TIT| T ! T T
TIF| T F | F
FITIF! T/ T
FIF|F \T/, F
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This says that thes>B)dpil £ xf plroe oisfi tfi dAd iAg At r u
2), but is true in all other cases.

Biconditional:
A|B|(A [<-> B)
TIT| T T T
TIF| T F F
FITIFIF| T
FIFIF \T/ F

This says that the<x<xB)ngpsl etxr uper oipfostite otnr it(PA v a
match, but is false if they differ.

From these basic truth tables, logicians are then able to build more complex truth tables for
propositiofs((B&&@&& Q)<A-'B)loHer ebés how they do i

First, they count the number of l etters in t
count as one, al | the BO0s count as one, al |
propositF)om(!,(B&a(A(&& Q) <->!'B) ), 06 then, there are f
AF, 0 and AQ. 0 (Th ot her twoletters are a re

their own letters.)

Next, logicians will write out the letters from tpeoposition on a line, in alphabetical order, like
this:
A B F Q

Then, they split the letters into columns by drawing lines between them.

AlB|F|Q

But to figure out how long those lines should be, they need to figure out how many rows will be

in the truth table. To figure that out requires a tiny bit of math. Start at the rightmost letter (in our
case, t hat 2 9 MNQ@Ww), . moaletter tadhe tefty and doeble tthat number.
(AFO04, Dsbé@causz o faunid the doubld ofwo.) Now move to the next letter

and doubl e 8goaibne c a(uiis®00 hieaght dfiwigestwor). Now move to the

next letteranddoubegai n. (AAO0 i s fAl1l6,0 because ABO was

When you have only two letters, you end up with four rows. When you have three, you end up
with eight rows. And when you have four letters, like we do, you need sixteen rows. l(kd
five |l etters, webd have to double agai n, and
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each | etter represents a proposition, and ev
possibilities. So, if you have two propositions, eathvhich has two possible truth vales, that
creates 2 I 2 (= 4) possible truth value comb
combinations. And when you have three propositions, each of which has two possible truth
values, thatcreatesi2 2 | 2 (= 8) possible truth value c
to write out those combinations. And when you have four propositions (like we do), each of
which has two possible truth values, that creates 2 x 2 x 2 x 2 (=16) possiblealugh v

combinations. So, weoll need sixteen |lines 1in
I n fact, thereds a gener al mat hemati cal equat
l'i ke t=Ri&: That says, fAThe number of | iwnes yol
(626) , raised to the number of | etters (6nb)
you need is equal to 2, multiplied times itself the same number of times as there are letters in the
complex proposition you want to analyreourcad e, t he equat foxx2w@ul d b«
I 2 = 16,0 so we need to add sixteen |lines to
A|B|F|Q

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

Then, we need to filin all the possible truth value combinations. Start with the rightmost
column, and write ATO on |ine 1, AF, 0 on | ine
from ATO to AFO every | ine.
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A|B|F|Q
1 T
2 F
3 T
4 F
5 T
6 F
I T
8 F
9 T
10 F
11 T
12 F
13 T
14 F
15 T
16 F
Now, move a column to youeft, and double the number of T0os
T, then one F, use two Tlikethis:n a row, then two
A|B|F|Q
1 T|T
2 T|F
3 FIT
4 F|F
5 T|T
6 T|F
7 F|T
8 F|F
9 T|T
10 T|F
11 F|T
12 F|F
13 T|T
14 T|F
15 FIT
16 F|F
Then, move another column to vyouim@gah.é¢nfteadofand d

having two Tés, then two F6s, wuse four Tobés, t
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AIB|F|Q
1 T|T|T
2 T|T|F
3 TIF|T
4 T|F|F
5 FIT|T
6 FIT|F
7 FIF|T
8 FIF|F
9 T|T|T
10 T|T|F
11 TIF|T
12 T F|F
13 FIT|T
14 FIT|F
15 FIF|T
16 FIF|F
And finally, move to your | eft one more ti me
|l nstead of four Tés then four Fés, use eight
AIB|F|Q
1 (T|T|T|T
2 |T|T|T|F
3|T|T|F|T
4 |T|T|F|F
5|T|F|T|T
6 | T|F|T|F
7| TIF|F|T
8|T|F|F|F
9 |F|T|T|T
10/F|T|T|F
11/ F|T|F|T
12|F|T|F|F
I3/F|F|T|T
14|/ F|F|T|F
I5/F|F|F|T
16| F|F|F|F
On each line of the table, we have now written a particular combination of the truth values for
t he four basic propositions weo6l | be working
Al |l we know is that weodre cAmnldl iweg dtomedm fkA,oow
they are true or not. We just know either the

in between (lines 2 15).
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Next, we want to know what will happen to the truth value of the entire, complex proposition,
A((R->(B&& A&&Q) <~>!'B) ), 6 when AA,0 AB, o0 AF, 0 an
on each line of the table. So, we place that complex proposition at the top of thayitabte

every part of the proposition that can be true or false its own column.

AIBIFIQI(A |]] F -> (¢ B & A && Q) <> 1 B)

1 |T|T|T|T

2 |T|T|T|F

3| T|T|F|T

4 |T|T|F|F

5| T|F|T|T

6 |T|F|T]|F

7 | T|F|F|T

8 | T|IF|F|F

9 |F|T|T|T

10| F| T |T|F

11 |F|T|F|T

12|F|T[F|F

I3|F|F|T|T

14|F|F|T|F

15|F|F[F][T

16| F|F|F | F

Then, we Acopy over 0 t heproposition dn eachaliheuFor ekample, e a ¢ h
on | ine 1, AAO is true. You can see this by
table. So, on |line 1, we put a ATO under all

AIBIFIQI|(A |]] B -> (¢ B & (A && Q) <> 1| B)

1 | T | F+T4T| T T

2 |T|T|T|F

3| T|T|F|T

4 |T|T|F|F

5 |T|F|T|T

6 |T|F|T|F

7| T|F|F|T

8 | T|IF|F|F

9 |F|T|T|T

10| F | T|T|F

11 |F|T|F | T

12|F|T|F|F

IB3|F|F [T | T

14|F|F|T|F

I5|F|F[F]|T

16| F|F|F | F

(



88

true again. So we cop

e

ar

B))

<->

(A & Q)

(B &&

(!

->

F)

AIB|F|QI(A

TIF[F[T

1 | T | T|T|T|T
2 | T| T T1F| T

3|T|T|F|T

4 [T|[T|F[F

S|T|F|T|T

6 |[T|F|T|F

8 |[T|F|F|F

9o [FIT[T]|T
0/F|T[T]|F
n|F[T[F[T
R2|F|T[F[F
B|F[F[T[T
14 F|F[T][F
5|F[F|F[T
6|F|F|F|F

ei ght

St

r

he

true on t

e

ar

t he

fact,

n

B))

<-

(A && Q)

(B &&

(!

F)

AlB|F|Q|(A

1 | T | T|T|T|T
2 | T|T|T|F|T

SIT|T|F|T|T

4 [T/ T|IF|FE|T

5 TIF|[T|T|T
6 | TIF|T|F|T
7| TIF[F[T|T
8 |T|F|F|F|T
9 [F|IT[T[T
10|/F|[T|[T[F
1[F|[T[F|T
12|F|[T|[F[F
B[F[F[T|T
14[F[F[T[F
5|F|F[F|T
16| F|F|F|F

|l ast eight rows:

t he

on

fal se

e

ar

h e

t

And



89

B))

<->

(A & Q)

(B &&

(1

->

F)

F

F

F
F

AlB|F|Q]|(A

T/ F|F|T|T

1 [T | T|T|T]T
2 | T|T|T|F| T

SI|IT|T|F|T|T

4 |[T|T|F|F|T

S|IT|F|T|T]|T
6 |T|F|T|F|T

8 |T|F|F|F|T
9 [F|IT[T [T
10/F[T[T[F
1 [F|[T[F|T
12[F|T|[F[F
B|F|F[T|T
14 F|F|[T[F
15| F|[F[F|T
16|F|F|[F|F

m Atoh & ofl iums

and oFRbtsri

TO6s

used

t hat we have
can cross them off.

Now

B))

<->

(A && Q)

(B &&

(!

->

F)

F

F
F

F

AlB|F|Q|(A

T F|F|T|T

1 | F | T|T|T|T
2 |F|T|T|F|T

S|IF|T|F|T|T

4 || T|F|F| T

S|IEFIF|T|T|T
6 | F|F|T|F| T

8 |F|F|F|F|T
9 [E|T [T [T
10[F[T[T[F
| E|[T[F|T
R2[F[T[F[F
BR[F[T|T
14 |[R[F[T[F
5| R|[F[F|T
16| R|F|F|F

tthhaitn gwef odi d hfeobveltoblusnmoi Aiamncs

we do t he same
| ook

Then

u

the col

to

i denti cal

shoul d

fi BO

a

under
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B))

<->

(A & Q)

(B &&

(1

->

F)

F

F

F
F

AIB|F|QI(A

FTIF|F|T]|T

1 || T|T|T|T
2 |F|T|T|F|T

S|IF|T|F|T|T

4 || T|F|F|T

S5 |F|IF|T|T|T
6 || F|T|F|T

8 |F|F|F|F|T
9 [E|T [T [T
10[F|[T[T[F
n[E|T[F|T
1R2|F|T[F[F
B[E[F[T|T
14| R[F[T[F
15| F|[F[F|T
16| | F|F|F

Fotshas natelhert hfeBd i a

Td6s andi

he

ng used al t

Havi

can cross them off.

B))

<->

(A && Q)

(B &&

(!

->

F)

F

F
F

F

AlB|F|Q|(A

T FER|F|T|T

1 [ F| AT |T|T
2 |F|F|T|F|T

S|F|IF|F|T|T

4 || T | F|F| T

S|IFIFE|T|T|T
6 | F|FE|T|F| T

8 |F|FE|F|F|T
9 [E|F [T [T
10[F[F[T[F
n|E[T[F|T
R2[F[F[F[F
BER[E[T|T
14| R[F[T[F
5| R E[F|T
16| | E|F|F

t hat webdve done t he

Now

stan

i Fo

bppo FiiTthee @fr oMDsd t

the tabl e

of

thes

u nig edlumnii F O

ge

umn

col

mak e
t he

false ANe

under
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B))

<->

(A & Q)

(B &&

(1

->

F)

F
F
F
F
F

F
F

AIB|F|QI(A

T IFE|F|T|T

1 ||| T|T|T
2 |F|F|T|F|T

|| FT|F|T|T

4 || T |F|F|T

S5 |FIFE|T|T|T
6 |F|F|T|F|T

8 |F|F|F|F|T
9 [E|F|T [T
0[F[F[T[F
n|[E[F[F|T
R2|F[X|F[F
BE[E[T|T
14| R[E[T[F
15| F|E[F|T
16| | E[F|F

t he
B))

T6s and thehhsutunder

he

t

used al
I

ng

Havi

<->

(A && Q)

(B &&

(!

->

F)

F

F

F

F

AlB|F|Q|(A

1 | |F | T | T
2 | AT F|F|T

S|IF|IT|FE|T|T

4 || T |F|F|T

5 |FIFE|X|T|T
6 || F| X |F|T
7 || FE|E|T|T

8| #F I F|FE|F|T

9 [F|[¥[F T
IEIEIESN:
TIEIEIEINS
RIF[F[FE[F
BIFE[E[x|T
4|R[E[X[F
5|F | E[R[T
16|F|E|R|F

AQo col umn.

h e

t

o

nally, we have t

Fi
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B))

<->

Q))

(A &&

B &&

(!

->

F)

F
F
F
F
F

F
F

AlB|F|Q|(A

T IR E|T|T

1 [ F A |F | T T
2 ||| F|F|T
I |IT|E|T|T

4 | A T | & | F|T

S5 |FIFE|FX|T|T
6 || F | X|F|T

8 |F|F|R|F|T
9 [E|F (X |T
10 E[F[X[F
TIEEIEIN
R2|F|[T|[F|F
BER[E[X|T
14 R E[X[F
15| F|F[R|T
16 |®|E|[R|F

he

t

having used

cross them off.

And,

B))

<-

Q)

(A &&

(B &&

(!

F)

F

F
F

F

AlB|F|Q|(A

T F|E|X|T

1 [ A |F | F|T
2 | F | T F | F|T
S|IF|T|F&|F|T

EIEIEIEIN

S|IFIFE|FX|X|T
6 | A F X |E|T

8 |F|F|F|[R|T
9 [E|T (X [ =
EEIEIE:
TIEIEIEIE:
R|F|[¥[F[F
FIEARIEIE:
14| R E[X[F
15| F|F|[R|F
16 | R | E | R |F

W

Now that the columns for the basic propositions (inside the huge, coppler posi t i on

trying to analyze) are filled in, we can start figuring out what to put in the other coliimmuis

this, however, we have to go in the right order.
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First, find the innermost pair parenthesksother words, find the pair of parenthedkat is
inside the most other pairs of parentheses. (If there are two that are buried equally deep, start
with one, then do the other.)

[ mmm— I
(AllIF)->( (B&& (A && Q))<->!B))

Il n our <case, the inner most paQ)e.not hlelseets ainrd i
three other pairs of parentheses, while the others are only inside two or one (or none, since the
outermost parentheses are . . . outermost).

Once webve i dentified the innermost phadtent hes
the letters inside those parentheses. In our case, there are none. So, our job is to fill in the column
under the A&&0 Iin A(A && Q). 0 Since this is g
the rule for conjunctions: the conjunction is trueaaghole only if both the conjuncts (i.e., both

the constituent propositions) are true. If either conjunct is false, the whole thing is false. If we
follow that rule, we get the following:

AIBIFIQI(W || F) -> (¢ B & (A && Q) <> ! B))
1 | R\ F | R|E|T T T T T | T T
2 A\ F| K| E|T T T T F F T
SIF T R |FR|T F T T T | T T
4 ||| E|EF| T F T T F F T
HEIEIEIEIN T F T T[T F
6 | R\ F| X |E|T T F T F F F
A EIEIEIEINS F F T T[T F
8| XF F|E|E|T F F T F F F
HEEIEIEIN: T T FIF | T T
W0|F| T R|E|F T T F|lF|F T
11| F|F | E|F®|F F T F F | T T
RIE| T E[E[F F T F|IF|F T
IB3|/E|F|X|X|F T F F F | T F
14 | E|R|E|[E|F T F F|lF|F F
I5|E|F|E|X|F F F F F | T F
6| R | F | E | E|F F F F F F F
Now, Il would strongly suggest we cross off al
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s

AIBIFIQI(A | B -> (¢ B & (A && Q) <> ! B)
HEIEIEIEIN: T T HIEE: T
AEIEIEIEIN T T ¥ | F | F T
3|F|T|(FR[F|T F T x| T | X T
4 X[ F|E[E]T F T T | F | F T
HEIEIEINS T F I F
6 | R E|XR|R|T T F | F | F F
7 X E[R[®|T F F I F
8 |F|F|[F|[F|T F F ¥ | F | F F
9O |E|T[F[F[|F T T E | F | & T
EIEIEIEIN: T T E | F | F T
T EIEIEIN: F T E | F | X T
R|F|T[E|E|F F T E | F | F T
B|E|[E[®|®]|F T F E | F | & F
4R E[R|R[F T F E | F | F F
5| F|F[R|F|F F F E | F | & F
16| F|E|R|E|F F F E| F | R F

Our next job is to take care of any exclamanaerks that are attached to the parentheses we just
handled. In the current cadbere are none, so we move on to the innermost parentheses of the
propositions we havenot dealt with.

1 \ |

(AlIF)-> (! (B&& (A&& Q))<->!B))
So, now we deal withthe ( B && (A && Q)). 0 Except webve al
AQ, 06 so we deal with whatever is under the #&

First, we check for any exclamation marks inside the parentheses. There are none, so we take the
truth val ed uansdke rwhaBt, owcanl d be the result i f it
under the N&&0 between AAO0O and AQ. 0 We write
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B))

<->

Q))

(A &&

B &&

(!

->

F)

F
F
F
F
F

F
F

AlB|F|Q]|(A

T R E|X|T

1 [ F A |F | F|T
2 || F F | E|T
S|IF|IT|E|F|T

4 | A T F | F|T

S5 |K|FE|X|E|T
6 || F X | E|T

8 |X F|R|R|T
‘REEIEIE:
10| R | ¥ |X® | F
TIEIEIEIE:
12| F|[T | F[F
FIEAEIEIE:
14 R F X |F
15| F|F|[R|F
16 | R | E|R|F

nes
bet wee

onl vy
i&&O

he

n

t

I | ed
or

f

f al se

S

j ust

col umn we
either inBoO

t he
nes,

B))

<-

Q)

(A &&

(B &&

(1

F)

F

F
F

F

A|B|F|Q]|(A

T FR| E|X|T

1 [ FI | F | F|T
2 | F|F I F|E|T
S|IF|IT|E|F|T

4 | F | T | F | F | T

S|IRIEF|X|X|T
6 | R F| X |E|T

8|X E|R|R[T
9 [F|F[X[X
I EIEIE:
MEEIEIE:
R|E|[T| R [F
RIEEIEIE:
14 |E|R|®|F
HEEEIE:
16 | E|E|F|F

cross off

6s

et

Now,
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B))

<->

Q))

(A &&

B &&

(1

->

F)

F
F
F
F
F

F
F

AlB|F|Q]|(A

T IR E|X|T

1 [ F A F | F|T
2 |F|F XK | E|T
SIFIF|E|F|T

4 | F TR | F|T

S5 |R|IEF|X|EX|T
6 | R K X | E|T

8 R F|R|R|T
REEIEIE:
10| R | F|® | F
TIEIEIEIE:
12| F|[T | F[F
FIEIEIEIE:
14 R R | ®|F
15| R|F|[R|F
16 | R | E|R|F

af t e rparenthesds,swe idealgwithwelmya t 6 s

as we always do

And,

o
Vg
Smn|a
Vg
hl
tcr
nxe
ee,ﬂ.
aeA
D.ho
t-
[

- m
- -
t0~m
o E
tn.w
dmo
v "B
hlh
0 ° B
c © =
— &
.T.e~n
g < O
-~
)] =
kn..l
_.— O
] j
e -_
o
c® oy
o .-
- N
©.— O
e >
© O O
— S
O o0
xX C C
O~ =

whatever is inside the parentheses.

B))

<->

Q)

(A &&

(B &&

(!

F)

F

F

F
F

F

A|B|F|QI(A

1 | F | F|F|T
2 | R F K| E|T

S| F T E|F|T

4 | F TR | F|T

5 |R|EF|X|E|T
6 | R K X | E|T
7T |R|F | E | X|T

8 |F E|E|[E|T

CHEAEIEIE:
NEEIEIE:
TIEIEIEIE:
12| E|[T R [F
FIEAEIEIE:
IEIEIEIE:
HEEREE:
16 || E|R|F

weel |j utshte uTsdesd .

c raonsds Foof sf

et 6s

No w,
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AIBIFIQI(A | B -> (¢ B & (A && Q) <> ! B)
HEIEIEIEIN: T FIX[X [ X [ X | X T
AEIEIEIEINS T HEIEREIEEE: T
3IF|F[R[F|T F FIX [ X | ® | * | =X T
4 (X |[F[F[E]T F HEIEIEIERE: T
HEIESEIEINS T HEEEREIEIE: F
6 R F|X|R|T T TR | F | ® | R | F F
7 FE[R[®R|T F HEEEREIEIRE: F
8 |F|F|F|R|T F TR | ® | ® | F | F F
O |E|F (X [F|F T HEIEIEEIEIE: T
EIEIEIEIN: T T|®* | | F| | F T
TR EIN: F HEIEIEEIEIE: T
R|F|T[F|E|F F HEIEEEIERE: T
B|E|[E[X|F]|F T TR | | R | R | = F
4R E[X|E[F T T|E | E | R | E | F F
5| F|F[R|F|F F HEEREEAEIE: F
16| F|E|R|E|F F TR || R | ® | F F

Next, we have to deal with whatever parentheses aremmmséiamong those that are left.

(N \
(AllF)->( (B&& (A& Q)<>!B))

We only have two sets of parent heses | eft (i
equally deep. 0 So, we can do either one. Howe
of parentheses thimmefwhol e time, | etds do that

As always, we begin by asking whether there are any exclamation marks inside the parentheses.

Il n this case, t here i s. There are two, in fac
to the A(B, 0 so we opnl pawthacveetotbakbecadaBeoofo
t hat exclamation mark, we write the opposite
the truth value of the AB. O
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B))

<->

Q))

(A &&

B &&

(!

->

F)

F
F
F
F
F

F
F

AlB|F|Q]|(A

T R E|X|T

1 | F A F | F|T
2 || F X | E|T
SIF|IT|E|F|T

4 | F T | & | F|T

S5 | AR |X|FX|T
6 || R X | E|T

8 |F|F|F|R|T
CHEEIEIE:
EEIEIE:
TIEIEIEIE:
12|[F [T |[F[F
EIEAEIEIE:
14 R F (X [F
15| F|F|[R|F
16 | R | E | R |F

we cross off

Then,

B))

<->

Q)

(A &&

(B &&

(1

F)

F

F

F

F

AlB|F|Q|(A

1 | FI | F|F|T
2 | F | F | E|T

S|IF|IT|E|F|T

4 | F T & | F|T

5 |R|EF|X|E|T
6 || F X | E|T
7T || R E | X|T

8 | E|E|[E|T

EEIAEIEIE:
TIEIEIEIE:
TIEIEIEIE:
IEIEIEIE:
RIEAEIEIE:
IEIEIEIE:
HEIEIEIE:
16 |F|E|R|F

Now, we fill in the column under the doubheaded arrow. Biconditionals are true if, and only

if, their two component propositions have the same truth value. So, we have to compare the

col

| f

write

excl amat i onder theadouble .

donot

W o

t

they

h e

t

under
arr ow.

umns

a

we

mat c h,

f

headed
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B))

<->

Q))

(A &&

B &&

(!

->

F)

F
F
F
F
F

F
F

AlB|F|Q]|(A

T R E|X|T

1 [ F A F | F|T
2 |FR|F X | E|T
SIF IR E|FX|T

4 | F| T FER | FE|T

S FIE|X|X|T
6 | K| K X | E|T

8|X F|R|R[T
EEAEIEIE:
IR EIEIE:
MIEEIEIE:
12| E|T | R |F
BE[R[® =
14 |F|R| % | F
HEEEE:
16 | R|E|R|F

used.

Q)

croasdofFbsaiwkbdovbej 65

we

Then,

B))

<->

(A &&

(B &&

(1

F)

F

F

F

F

AlB|F|Q|(A

1 | FI | F|F|T
2 | F | F | E|T

S|IF|IT|E|F|T

4 | F T & | F|T

5 |R|EF|X|E|T
6 || F X | E|T
7T || R E | X|T

8 | E|E|[E|T

EEIAEIEIE:
TIEIEIEIE:
TIEIEIEIE:
IEIEIEIE:
RIEAEIEIE:
IEIEIEIE:
HEIEIEIE:
16 |F|E|R|F

for the main connective in those parentheses, we always take care of any exclamation marks

After taking care of any negations inside a pair of parentheses, then figuring out the truth values
attached to the outside of the parentheBes.there are nonepsve can move on to whatever

now the fAinner most . O

S

parent heses i

r of

pai
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w5

rrks insi

parent he
pai

f
he

0
t
There are none. So we fill in the column under its main connective.

present, the only pair
Il ed in all the way, 1is

At
fi

B))

<->

Q)

(A &&

B &&

(1

F
x

F
T

F)

F

T

F

T
T

=
F
T
T

=
F

F
F
F
F
F
F
F
F

AlB|F|Q]|(A

T IR | E|FX|T|T|F

1 [ |F | F | T | T |T

2 || F I F|E|T|T|T

IFIFT|E|F|T|T|F

4 A | T EF | F|T|T]|F

S|IHE|IFE|FX|E|T | T|T
6 ||| X |E|T|T|T

8 | X F|R|R|[T|T[F

‘RESEIEIE:
10| F | ¥ | X | F
TIEIEIEIE:
12| [T | F[F
EIEAEIEIE:
14 R F X |F
15| F|F|[R|F
16 | R | E| R | F

«©

alvdjusttuted. TOs and we

cross off

Andw e

B))

<->

Q)

(A &&

(B &&

(1

F
T

F
T

T
T

F)

E
F

E

T | T
F
F

F
=

AlB|F|Q|(A

1 | A T F|F|F|T|F
2 | AT F | FE|F|T|F
I TE|F| T |T|F
4 A T F|F | F|T|F

5 |FIFR|X|EX| X |T|XF
6 || F X | E|X|T|X
7 || FE I E | FX|F|T|FE
I F|E|E|F |T|FE
9| FIT|F|F I F |T|F

TIEIEIEIEIE:

11| | T |F [ * | F

RIF|[F|F|[E[F

WBE|F X X | E|T|*F

U E|E|X|FE|E|T | X

HEIEIEIE:

16 |F | E|R | R |F

Then, we look for any exclamation marks attached to the outside of the parentheses we just filled
in. There are none. So, we are free to fill in the column under the-$iegtied arrow, using the

column under the double pipes and the column under theledbedded arrow. Since we are
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B))

<->

Q)

(A &&

(B &&

(1

F
T

E
T
T
T
T
R
T
T

T

->
T

F
T

F
T
T
T
T

F
F

T

F)

E
E

E

F
=
T

F
=

F

E

AlB|F|Q|(A

Conditional statements (at least, the conditional statements as we deal with them in symbolic
logic) are only false if their antecext is true while their consequent is fal§Ehis happens on

filling in a column under a singleeaded arrow, we are dealing with a conditional statement.
lines 2, 4, 9, and 10The rest of the time, they are true.

1 | FI R F | F | F|T|F
2 | R F | E|F|T|F
SIFITFE|F|F|T|F

4 | F TR |F| & |T|F

SIFIE|X|EX|F|T|F
6 | K| KR XK | E|X|T|X
7T |R I F E | X|X|T|E
SIFIF|E|E|F |T|E
9| FIF | F|FX | FEF|T|F

O/E T F E|F|T|¥F

MEEIEAEIE:

12|F| T |F | E|F
FIEREIEIE:

U E|R|R|FE|E [T | X

15| F | F|R |7

16| R E|R | R|F

fi a ns weWedcananake fi alearghat]l t 0 f

t he

S

col umn i

n

This lastfilled-i

B))

<->

Q)

(A &&

(B &&

(!

F
T

F
T
T
T
e
R
T
¥

T
T

->
T

F
T

F
T
T
T
T

F
F

T
T

F)

E
F

E

T | T
E
E

F
E

AIB|F|QI(A

it is the answer by leaving it circled and crossing everything else off.

1| AT F F|F|F|F
2 | F|I T F | E|F|F|F
SIFTE|IF| | F|F

4 | | T FEF | F | F | F

5 | R|IEF|X|EX| X |F X
6 || K X | E|X|F X
7 |R EF R | EX|F|F|F
I FIF|E|EKE| X | F | F
9| FI T F | F I F |F | F

TIEIEIEIEIE:

11|F || K | ® | F

RIF|[T| F|[E[F

WPBIE|F X X E | X X

14 |E|F|R|F|F | % | X

15| F|FE|R|F

16| R E|F | RE|F
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't tells wus in what cir c-»(B&&aAA&LYP) <t>HB)oIpr oposi

true, and in what circumstancesitisfaléet t urns out that it is only
AF, 0 are true, but AQo is false (line 2), or
are both false (line dut dmB, 0C3)i FwhermnilAd Qidos a:
when AAO0 and AQo0 are both false, while ABO an
possi ble combinations of truth and(B&IBity fo
&& Q) <->B)) 06 will turn out to be true.

I n symbolic | ogic, every proposition has a tr
for fAtruedo and AFO0 for Afal se. ofalBeuThisiswehatc an al
computers do. Wel | they donot really have !
Ael ecamd cang Dédlfeodtricity

I n Chambergon Battle Logic, weomse a&ame fvdeacth
f or titiggdlodd . 0 When a Character, Club, or Chambe
deactivated it . : : l 1 ght s dAnyway?aCNdmlzetgans t h e

will light upd it will become activatedl if the contents of its two chamiseare lit up in the right
combination. Here are the rules.

A Club always has the opposite activation state to whatever it is attached to.

A Parcel is only activated when the contents of both chambers are activated.

A Paragon is activated when the comsent either chamber are activated.

A Pyramid isdeactivated when the contents of its attic are activated, but the contents of
its basement are deactivated. Otherwise, it is activated.

1 A Pulsar is activated whenever the contents of its attic and basamgent the same

= =4 =4 -4

activation state. I f theydre both activat e
deactivated, the pulsar is activated. The Pulsar is only deactivated when one of its two
contents is activated while the other isnbo
Clubs:
1 2



Parcels:

103

Pyramids:

2
From ‘ [ Using ... ‘
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Pulsars

Now, you may ask what happens if the Character inside the Chambergon has a Club. The answer

is that the Chambergon registers the state of the Club, not the state of the Character. If the Club
isactivated, then WAthe contents of t hat c haml
concerned. If the Club is deactivated, the contents of that chamber are deactivated, as far as the
Chambergon is concerned.

In the following, the Parcel lights up oniy Card 4, because it is only in Card 4 that both its
contents are activated. i Wh a't about Card 17?0
Clubs are deactivated, and itdéds the Clubs t ha

2
7

............................................................................................................................................................................................................................................................................

In Cards 2, 3, and 4 in the following series, theaBan lights up because at least one of its two
contents is activated. What matters, once again, is the state of each Club. So, if the Club in one
chamber is activated, the whole Paragon lights up. If neither Club is activated, however (like in
Card 1), tie Paragon switches off, even though both the Characters are activated. Since the Clubs
are deactivated, both contents count as being deactivated.
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In Card 3, below, the Pyramid fails to light up because the contents of its attic are activated (that
is, the Club in its attic is lit up) while the contents of its basement are not activated. Once again,

it is the Clubs that matter. The fact that the Character in the basement of Card 3 is activated is
irrelevant.

- SN | S . SIS TNEES SUVIIIIIIIIIIIIY S BUIIIIIIiesieiviiiuiiin WS TEEIES TSI L TIEIRRTRa .~y

The Pulsar lights up in Cards 1 anddcause in Card 1, the contents of both its chambers are
deactivated (since the Clubs are deactivated, and that is all that matters to the Chambergon), and
because in Card 4, the contents of both its chambers are activated (since the Clubs are activated,
and that is all that matters to the Chambergon).

Things get even weirder when there are two Clubs involved.
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X
2

.....................................................................................................................................

Notice that the second Club (the one on our right) always has the same activation state as the
Character. (This is because a doutdgated pposition always has the same truth value as the
proposition by itself.)

If we put doublenegated Characters into a Chambergon, the Chambergon will register the
activation state of the second Club, rather than the first Club or the Character.

3 4
Il %

Intheex ampl e above, Card 16s Parcel is the only
considers both its contents to be activated.
matters.)Cards 2 and 3 have activated Clubs in both their chesnbat if a Character has two

Clubs, only the second Club counts.
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1 ;? 2 3 4

(o) (@

e Ve Ve e

The Paragon in Card 1 above is activated because the second Clubs in both its chambers are
activated. The Paragon in Card 2 is activated because the second Club in its left chamber is
activated. The Paragon in Card 3 is activated because the second Club in its right chamber is
activated. The Paragon in Card 4, however, is not activated, because both the second Club in its
left chamber and the second Club in its right Chamber are dedctey d . It doesndét m
first Club in both chambers i s activated. Th
(negated) by the Characteroés second Cl ub.

1 2 3 4

Look at the second Club (the Club on our right) in each chamber of the Pyramids@ibky in

Card 2 is there a problem. In Card 2, the contents of the attic count as being activated, since that
is the state of the second Club in the attic. The contents of the basement of the Pyramid in Card 2
count as deactivated, however, since thahe state of the second Club in the basement, and it
overrides the activated state of the first Club.
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In Card 4, above, the Pulsar is activated even though the second Clubs in both its chambers are
deactivated. This is because all a Pulsar carest abavhether the activation states of its two
chambers match. In Card 4, therefore, it is the matcti@agtivations of its two second Clubs

that makes the Pulsar light up, not the matclaictyvationsof the two first Clubs. The state of a

first Club, asl keep saying, is overridden by the state of a second Club, if a Character or
Chambergon is carrying two Clubs.

2.3.4: More Complex Examples

| f having two Clubs in one chamber werenét co
Chambergons inside other Chambergomsd that Chambergons can have Clubs, just like
Characters.

Examplel

:
)

©Y

L8, D)
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The Parcels in Cards 1, 2, and 3 are activatechuse the blue Characters in their left chambers

are activatec&ndthe Paragons in their right chambers are activated. The Paragons in their right
chambers are activated because either the red or orange Characters in them are activated (and
sometimes botlare). Unfortunately, both the red and orange Characters are deactivated in Card

4, which means the Paragon in that Card will not light up. But since it does not light up, the
Parcel takes the contents of its right chamber to be deactivated, and a Riocdy Wight up if

the contents of both chambers are activated.

In Cards 4i 7, the fact that the blue Character is deactivated keeps the Parcel as a whole from
lighting up,