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PART 0: WHAT WEôRE UP TO 

The book you are holding in your hands . . . I mean, the book you are reading on this screen . . . 

is actually two books in one. It is a textbook, if you treat it like one. It will teach you modern 

symbolic logic, which is good for you if you want to learn symbolic logic (i.e., if you want to 

program computers or design database searches). But you probably donôt want to learn symbolic 

logic.  

 

Fortunately, therefore, this book is also the playerôs manual for a game, if you treat it like one. It 

will teach you to play Chambergon Battle Logic, which is a puzzle-solving card game that 

borrows some of the ñlevelingò mechanics of role-playing games. 

 

The reason one book can play both roles is that symbolic logic is itself a puzzle-solving game. 

(No, it is. Seriously. Just . . . look, just trust me for a minute.) The problem is that symbolic logic 

is normally presented through symbols that make it look like algebra. Thereôs nothing 

necessarily wrong with this; it is called ñsymbolicò logic, after all. But most people find algebra 

frustrating and frightening, and that means they see symbolic logic as a chore, not a game. 

What the world needs, then, is a different way of presenting symbolic logic. We need symbolic 

logic without symbols. And that is where Chambergon Battle Logic (ñCBLò) comes in. CBL 

makes two simple substitutions ð and suddenly something that used to look like math begins to 

look like a game you might actually enjoy. 

 

Hereôs the reason symbolic logic usually looks like math to students. Normal math uses two 

different types of symbols. There are numerals (ñ0, 1, 2, 3, 4, 5, 6, 7, 8, 9ò) and operators (ñ+, ï, 

×, ÷ò) that connect those numerals together. In symbolic logic, there is a similar distinction. 

There are the letters of the alphabet (ñA, B, C, . . . X, Y, Zò) and operators (ñ᷈,  ᷉,¬,ṓò or ñ&, ,᷉ 

~, Ÿ,ò or ñ&&, ||, !, if(){} ò).  

 

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

of symbols into two types of . . . something else. And we need those types of ñsomething elseò to 

look more gamey. (I know. Thatôs not what ñgameyò actually means. I know.) What 

Chambergon Battle Logic does is to translate the letters of the alphabet into ñCharacters,ò and 

the operators into ñChambergons.ò Hereôs what the Characters look like: 

 

 
 

And hereôs what the Chambergons look like: 
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ñThatôs adorable,ò you might be tempted to respond, ñbut how is it going to help me? Just 

because you translated the symbols of symbolic logic into shapes and colors doesnôt mean itôs 

going to be easier. Bambi and Dumbo are cartoons about adorable animals, but that doesnôt mean 

they arenôt traumatizing movies. And Philosophy classes use books translated into English from 

ancient Greek and modern German. But theyôre still impossible to understand.ò 

 

That is an excellent objection, my friend. (We are friends now.)  So allow me to explain my 

theory. 

 

We use different parts of our brain to do different things. We hear with the auditory cortex. 

When weôre seeing, however, we use our visual cortex. And something similar is true of 

thinking. When weôre thinking about words, we use one part of our brain, but when weôre 

thinking about numerals or doing math, we use another part of our brain.
1
 

 

Now, if symbolic logic normally seems like math to people, and people donôt enjoy doing math, 

what we need to do is help them use the other, ñnon-mathò parts of their brains to do symbolic 

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 Chambergon Battle Logic translates symbols into shapes and colors, that is exactly what it 

is doing. Instead of making your brain use its abilities to think about symbols and numbers, it is 

inviting your brain to use its abilities to think about how you deal with things that have particular 

shapes, and how you can transform one shape into another. Furthermore, by using little quasi-

anthropomorphic ñCharacters,ò Chambergon Battle Logic allows you to use the parts of your 

brain that reason about emotions and motivations.  

 

ñThatôs great and all,ò you might respond, ñbut wonôt there still be all kinds of weird rules Iôll 

have to follow, just like all the weird rules in algebra?ò 

 

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

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 another. (If you know how to open a birthday 

present, or make a paper airplane, you wonôt have any problem.) Or they are rules about how a 

Character will react emotionally if you suddenly drop him from a great height. (Hint: Heôll get 

                                                 
1
 See, e.g., Brian Butterworth, ñNumbers in the Brain,ò in What Counts: How Every Brain Is Hardwired for 

Math (New York: Free Press, 1999); ñFoundational numerical capacities and the origins of dyscalculia,ò Trends in 

Cognitive Sciences 20, Special Issue: ñSpace, Time and Numberò (2010), 1ï8; Rochel Gelman and Brian 

Butterworth, ñNumber and language: How are they related?,ò Trends in Cognitive Sciences 9, no. 1 (January 2005), 

6ï10. 
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scared. Obviously.) 

 

ñBut those arenôt logical rules. Those are like, I donôt know, practical rules or emotional rules.ò 

 

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 student would be 

doing with symbols (and vice versa). Itôs just youôll be having fun while doing it. 

But before I go any further, however, I need to explain what logic even is. 

 

Logic is the study of arguments. But logic doesnôt study the kind of arguments where people are 

yelling at each other. It studies the kind of arguments where a person calmly tries to convince 

someone of something.  

 

To convince someone of something, you have to offer the person at least one reason to believe 

that ñsomething.ò And for your attempt-to-convince to count as an argument, both the ñreasonò 

and the ñsomethingò have to be propositions. You canôt just threaten to punch the person if she 

or he doesnôt agree. 

 

So, when you make an argument, you give someone a reasonðin the form of a propositionðto 

believe some conclusionðwhich is also in the form of a proposition. But that wonôt make any 

sense unless you know what a proposition is. 

Take a look at the following two sentences. 

 

1. ñGirls donôt like boys; girls like cars and money.ò
2
 

2. ñBoys only want love if itôs torture.ò
3
 

 

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

sentences. 

 

3. ñWeôve been spending most our lives living in a ganstaôs paradise.ò
4
 

4. ñWeôve been spending most our lives living in a ganstaôs paradise.ò
5
 

 

I think we can agree that sentences 3 and 4 are identical. They are the same sentence. They are 

one sentence, repeated twice. 

 

But what about the following three sentences? 

 

                                                 
2
 Good Charlotte, ñGirls & Boys,ò The Young and the Hopeless (Epic/Daylight, 2003). 

3
 Taylor Swift, ñBlank Space,ò 1989 (Big Machine/Republic, 2014). 

4
 Coolio, ñGangstaôs Paradise,ò Gangstaôs Paradise (Tommy Boy/Warner Bros., 1995). 

5
 Ibid. 
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5. ñIôm gonna swing from the chandelier.ò
6
 

6. ñI am going to hang from that fancy light fixture while rocking to and fro.ò 

7. ñI am about to do something wild.ò 

 

I think we can agree that those are three different sentences. However, I think we also might 

agree that all three sentences are saying the same thing. What does Sia mean when she sings the 

first sentence? To be very literal about it, she means the same thing as I would mean if I said the 

second sentence. But if her night of binge-drinking concluded without her ever swinging from a 

chandelier, you wouldnôt necessarily call her a liar. So long as she had done something crazy, 

that would count as ñswinging from a chandelier.ò 

 

Sentences 5, 6, and 7 all make the same basic claim, in other words. But when you make 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 ñall express the same proposition.ò They are three different 

sentences that mean or say the same thing, that make the same claim. 

Logic is the study of how propositions can be connected together to make good arguments. Take 

the following two arguments, for example. 

 

Argument 1 

1. It has been really cold outside all day, and I donôt like going out in the cold. 

2. I do not do things that I do not like. 

3. Therefore, I 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 I find being exposed to such 

low temperatures uncomfortable. 

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

3. While William may have claimed that I left the house today, therefore, he must be lying, 

since you can see from points 1 and 2 that I would not have left the house today. 

 

The sentences in Argument 1 are not the same sentences as in Argument 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 same propositions. (The first sentences in both arguments 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 argument. Since each is made of 

the same propositionsðand those propositions are connected to each other in the same waysð

the arguments are identical as far as a logician is concerned.  

In the 300s BC, Aristotle explained to his fellow philosophers that what makes an argument good 

                                                 
6
 Sia, ñChandelier,ò 1000 Forms of Fear (Monkey Puzzle/RCA, 2014). 
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or bad is its structure. That is, an argument is good or bad depending on how the propositions it 

contains are connected to each other.  

 

Take this argument, for example. 

 

Argument 3 

1. It is raining outside. 

2. There is cheesecake in the refrigerator. 

3. Therefore, Sam is going to the store. 

 

Those three propositions seem to be connected by the word ñtherefore.ò Or, more precisely, they 

seem to be connected by the idea that the first two propositions are evidence for the third 

proposition. The only problem is, they arenôt. The three propositions have nothing to do with 

each other. The ñthereforeò connection between them is an illusion. 

 

However, we can add in some connections that will make the argument work.  

 

Argument 3, revised 

1. It is raining outside [and whenever it rains, I make a cheesecake]. 

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

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

4. [Whenever Sam finds cheesecake 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, I connected the original propositions to each other primarily by adding new 

propositions. However, in the 1800s AD, a mathematician named George Boole (and his 

followers) worked out another way of connecting propositions with each other, using the words 

ñand,ò ñor,ò and ñif-then.ò  

 

Take the following two propositions for example. 

 

1. ñYou can get with this.ò 

2. ñYou can get with that.ò
7
 

  

I can connect those two propositions in any of the following ways. 

 

1. ñYou can get with this and you can get with that.ò 

2. ñYou can get with this or you can get with that.ò
8
 

3. ñIf you can get with this then you can get with that.ò 

 

We encounter propositions all the time that are connected like in these three ways. There are 

                                                 
7
 Black Sheep, ñThe Choice Is Yours,ò A Wolf in Sheepôs Clothing (Mercury, 1991). 

8
 This is the way it is put in the song (ibid.).  
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and-connected propositions like: 

 

¶ ñI am a champion, and youôre gonna hear me roar.ò9
  

¶ ñYouôre my end and [youôre] my beginning.ò
10

 

¶ ñYou can call me óQueen Beeô, and baby, Iôll rule.
ò11

 

 

There are or-connected propositions like: 

 

¶ ñYou can be the outcast or [you can] be the backlash of somebodyôs lack of love.ò
12

 

¶ ñYou better hurry up . . . , or Iôll be gone, gone, gone.ò
13

 

¶ ñIt doesnôt matter if you love him or [if you love] capital óH I M.ôò
14

 

 

And there are if-then-connected propositions, like: 

 

¶ ñClap along if you feel like happiness is the truth.ò
15

 

¶ ñIf I was your boyfriend, I'd never let you go.ò
16

 

¶ ñIf you do not hear me then you will be history, Kendrick.ò
17

 

Take a look at the third ñor-connectedò proposition above. Logically-speaking, Ms. Gaga is 

saying, ñYou love him, or you love HIM. Either way, it doesnôt matter.ò The logical connection 

in the line is between the two propositions, ñYou love him,ò and ñYou love capital óH I Mô.ò So, 

the word ñorò is doing the connecting, while ñifò is just a synonym for ñwhether.ò (ñWhether you 

love him, or you love HIM, is irrelevant.ò) 

 

What this shows us is that we canôt just look for ñand,ò ñor,ò and ñif,ò if we want to find the 

ñseamsò between propositions that have been sown together. Sometimes a word that usually 

signals a logical connection turns out not to have any logical significance. Sometimes ñifò just 

means ñwhether.ò And sometimes, words other than ñand,ò ñor,ò and ñifò turn out to be one of 

the normal connectives, wearing a disguise. 

 

ñAnd-connectedò propositions, for example, arenôt always connected by the word ñand.ò 

Sometimes, theyôre connected by the word ñbut.ò If you say, ñYou are kind and Iôll be going,ò 

youôre saying that both propositions (ñyou are kind,ò and ñIôll be goingò) are true. And if you 

say, ñYou are kind but Iôll be going,ò youôre still saying that both propositions are true. The 

reason you use ñbutò instead of ñandò is that you know people will  be surprised that youôre 

going, even though you told the person she or he was kind.  

                                                 
9
 Katy Perry, ñRoar,ò Prism (Capitol, 2013). 

10
 John Legend, ñAll of Me,ò Love in the Future (GOOD/Columbia, 2013). 

11
 Lorde, ñRoyals,ò Pure Heroine (Lava/Republic, 2013). 

12
 Sara Bareilles, ñBrave,ò The Blessed Unrest (Epic, 2013) 

13
 Everly Brothers, ñGone Gone Gone,ò Gone Gone Gone (Warner Bros., 1964) 

14
 Lady Gaga, ñBorn This Way,ò Born This Way (Streamline/Interscope, 2011). 

15
 Pharrell Williams, ñHappy,ò Girl  (i Am Other/Columbia, 2014). 

16
 Justin Bieber, ñBoyfriend,ò Believe (Island/RBMG, 2012). 

17
 Kendrick Lamar, ñSwimming Pools (Drank),ò good kid, m.A.A.d city (Aftermath/Interscope, 2012).  
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What matters with the three proposition-connectors (ñand,ò ñor,ò and ñifò), in fact, is how they 

link the truth values of the propositions they connect to the truth values of the larger propositions 

they help to form. Take these two propositions: ñI am reading a book,ò and ñIt is raining 

outside.ò The first proposition is true. Logicians say itôs truth value is ñtrueò (as opposed to 

ñfalseò). The second proposition may be true or false. I donôt know. It depends on if it is actually 

raining outside. Is it? If it is, the truth value of the second proposition is ñtrue.ò If it isnôt, the 

truth value of the second proposition is ñfalse.ò  

 

Now, letôs link those two propositions into one larger proposition, using the word ñandò: ñI am 

reading a book and it is raining outside.ò  Is that whole proposition true? I know the first part of 

it is true, because you are 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 things are actually true. However, if it isnôt raining, the whole 

proposition is a lie. It says both that you are reading and that it is raining, but it isnôt raining. You 

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, and that makes the whole thing false. 

 

Contrast this with the connective, ñor.ò Imagine that a friend asks you what is going on, and you 

respond, ñEither I am reading, or itôs rainingò because you honestly canôt remember which. 

Imagine furthermore that it turns out that you arenôt reading, but it is raining. Did you lie to your 

friend? You said, ñEither Iôm reading or itôs raining,ò and while you arenôt actually reading, it is 

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

 

The first part of your proposition, ñI am reading,ò is false. The second part, ñIt is raining,ò is 

true. But when you said, ñEither I am reading or it is raining,ò you werenôt saying, ñIt is true 

both that I am reading and that it is raining.ò You were just saying, ñOne of the following two 

things is true: I am reading, or it is raining.ò So long as one of those two things is actually true, 

the whole proposition is true. 

 

What this means is that the connective logicians call ñconjunctionò (i.e., the words ñand,ò ñbut,ò 

ñalthough,ò ñeven though,ò etc.) joins two propositions together creating a larger proposition that 

is true if and only if both the small propositions are true. The connective that logicians call 

ñdisjunctionò (i.e., the word ñor,ò in English), on the other hand, joins two propositions together, 

creating a larger proposition that is true so long as at least one of the smaller propositions are 

true. 

Once logicians had discovered all the rules for the ñconnectivesò (both-and, either-or, if-then, 

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 propositions, 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, however, donôt talk about whether an argument is true or not. Instead, they talk about 

(1) whether it is ñvalidò or not, and (2) whether it is ñsoundò or not. Letôs talk about validity first. 
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Recall that an argument has two parts. The first part is the conclusion you are trying to convince 

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 connectives, then an 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, logicians normally donôt use the word ñreasonsò when they are talking about arguments. 

Instead, they use the word ñpremiseò for ña single reason,ò and ñpremisesò for ñmultiple 

reasons.ò So, we can rephrase what we said in the previous paragraph like this: if (a) you 

argument has the right premises and the right conclusion, then (b) if it turns out that the premises 

are all true, that means the conclusions will have to be true too. That is what it means for an 

argument to be ñvalid.ò  

Let me give you an example. 

 

Argument 4 
1. If a musical artist has the most number one singles in a year, then that musical artist is the 

greatest musical artist of all time. 

2. The Beatles have most number one singles in a year.
18

 

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 propositions linked 

together by the words ñif-then.ò The second proposition (the second premise) is just a single 

proposition. It contains no connecting words. Instead, it kind of repeats the first half of the first 

proposition: ñThe Beatles have the most number one singles in a yearò is just a more specific 

version of, ña musical artist has the most number one singles in a year.ò Similarly, the third 

proposition (the conclusion), is just a single proposition, connected to everything that went 

before it by the word ñtherefore.ò That single proposition, ñthe Beatles are the greatest musical 

artist of all timeò is just a more specific version of the second half of the first proposition, ñthat 

musical artist is the greatest musical artist of all time.ò 

 

This argument, therefore, has the following structure. It starts with an ñif-thenò proposition as its 

first premise. It repeats the first half of that ñif-thenò proposition, in a more specific form, as its 

second premise. It then repeats a more specific version of the second half of its ñif-thenò 

proposition as its conclusion. 

 

Now, we ask ourselves: ñIf the two premises of Argument 4 were true, would that force the 

conclusion to be true as well?ò And the answer is, ñYes.ò If the first two lines were true, the third 

line would have to be true too. We can get into a debate about whether the first line is actually 

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

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

have to be true if all its premises were true. 

 

                                                 
18
ñList of Billboard Hot 100 chart achievements and milestones,ò Wikipedia, 

http://en.wikipedia.org/wiki/List_of_Billboard_Hot_100_chart_achievements_and_milestones#Most_number-

one_singles_in_a_calendar_year. 
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You might wonder, however, what we call an argument that is valid, when its premises all turn 

out to be true. The answer is, we say that the argument is ñsound.ò A ñsoundò argument is a valid 

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 argument is true by definition.) 

 

The problem is that, as logicians, we have no idea whether the premises of our arguments are 

true. The arguments we study donôt have words in them. They just have symbols. Or, if youôre 

lucky, they have adorable little Characters hiding in boxes and triangles and stuff. And thereôs no 

way of knowing whether the propositions they stand for are true, because we donôt even know 

what propositions they stand for. 

 

Our job, therefore, is not to prove that arguments are sound. We would have to be able to show 

that their premises are true to do that, and we canôt do that. Our job, instead, is to prove that 

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 turn out to 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 logic, youôll eventually come to the conclusion of the argument, even if the 

argument hasnôt spelled out all the intermediate steps. Doing logic, in other words, is like 

working out a maze. You know where you start and where youôre supposed to end up; the fun is 

figuring out how to get from one to the other. 

In a maze, there are only four things 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 those four things the right number of times, in the right order. The same 

is true when youôre proving that an argument is valid in logic. There are a certain number of 

ñmovesò youôre allowed to make, and you have to make them the right number of times, in the 

right order. 

 

The moves you are allowed to make in logic are called ñrules,ò but that makes them sound too 

boring. Itôs better to think of them as ñpowers,ò like magical powers in a game. The more you 

play, the more points you earn, they higher your level is, and the more powers you can use. And 

with more powers available to you, you can solve more puzzlesðyou 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 in Chambergon Battle Logic, and one of your central 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 now it 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 (ñand,ò ñor,ò ñifò) that it contains. If a proposition consists of two smaller 

propositions connected by an ñand,ò you can take it apart, like Lego blocks. And then you can 
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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, a proposition is made of two smaller propositions 

connected by an ñor,ò you can just pry them apart. You have to bring in another proposition of a 

very particular kind to smash one of the smaller propositions and free the other. 

The actual practice of logic boils down to proving that arguments are valid, using a specific set 

of rules. But why bother? Whatôs the point of studying it? 

 

There are four basic answers to this question. The first answer is that you have to know this stuff 

if you are going to program computers. Computers functionðat a fundamental levelð

completely in terms of symbolic logic, so you have to understand symbolic logic in order to 

understand computers. 

 

The second reason for studying logic is closely related to the first. If you want to work with 

databases (in a library, for example, or at a company that stores customer data, or at a search 

engine like Google or Bing, or as a scientist collecting data from experiments), you have to know 

symbolic logic in order to craft searches. 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. 

 

The third 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 do it. In this sense it is like 

Sudoku or crossword puzzles.  

 

And fourth, just like Sudoku and crossword puzzles, symbolic logic is a game. Itôs a game with 

practical uses, yes. But itôs still a game. And that means itôs fun. 

Things donôt really get going until Chapter 0. Thatôs where weôll actually introduce the game of 

Chambergon Battle Logic, and start exploring how logic is actually done. For the moment, 

however, letôs look back briefly at what weôve discussed in Part 0 of this Introduction. 

 

I started by trying to explain why I have taken the unusual approach of presenting logic as a 

game in this book. I didnôt mention it there, but Lewis Carroll (yes, that Lewis Carroll) did 

something similar back in 1886. Carroll was a logician, whose real name was Charles Lutwidge 

Dodgson, and he wrote a book called The Game of Logic, which explained his own method for 

gamifying our subject.
19

  

 

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 be able to do it, but also to enjoy it. Specifically, I proposed that the way I have translated 

the symbols of symbolic logic into ñCharactersò and ñChambergonsò will help us use different 

parts of our brains than we would otherwise be forced to use. 

                                                 
19

 C. L. Dodgson/Lewis Carroll, The Game of Logic (London: McMillan & Co., 1886). 

http://www.gutenberg.org/files/4763/4763-h/4763-h.htm. 
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I 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 connections. We then talked 

about the logicians tasks of proving that arguments are ñvalid,ò using the rules of logic. In the 

next chapter, we will learn four of those rules, and begin to play the game. 

 

PART 1: WHERE ALL OF THIS COMES FROM 

But first! 

 

Whew! That Part 0 was something else, am I right? A mighty good read. Relaxing. And look! 

The Introduction keeps going! 

 

In chapter 0, we 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 the most basic rules of symbolic logic. Weôll talk 

about how to use those powers, and why they are logically 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 Part 1, youôll hate me and everything I stand 

for. Then, Chapter  0 will make you think I might be okay, maybe. And youôll try to forgive me. 

 

I bet youôve been wondering, however, why this is ñPart 1ò of the Introduction, even though itôs 

the second part. Shouldnôt it be ñPart 2ò? And, for that matter, why was the first part called ñPart 

0ò? (ñWait just a second!ò you think to yourself, as realization begins to dawn. ñItôs as if Tillman 

starts counting at ó0ô instead of ó1ô! What is wrong with this guy?ò) 

 

What is wrong with me is that my bachelorôs degree is in computer science, and whenever a 

computer scientist wants to count, she or he starts at ñ0ò instead of ñ1.ò  

 

ñWhy?ò you might ask. ñIsnôt it silly to make ó0ô the first numeral, when ó1ô pretty much means 

ófirstô?ò  

 

ñYes,ò I respond. ñYes, it is silly. But it also makes us programmers feel different and special. 

And now you too can feel different and special with us. Itôs like having a secret handshake.ò 

In Part 0, we talked about the three ñconnectivesò that logicians focus on: ñand,ò ñor,ò and ñifò 

(or ñboth-and,ò ñeither-or,ò and ñif-thenò). But we also noted that the three connectives can be 

represented by different words in different contexts. And we also noted that sometimes the 

normal connective words donôt actually represent connectives. 

 

(In other news, ñconnectiveò is a silly word. ñConnectorò would be more sensible. But it doesnôt 

sound as fancy. And we logicians are very fancy.) 
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In any case, to avoid confusion, logicians talk about ñconjunctions,ò ñdisjunctions,ò and 

ñconditionalsò instead of ñands,ò ñors,ò and ñifs.ò Itôs especially helpful to do so since the 

primary word for conjunction is ñandò in English, but ñetò in French, ñyò in Spanish, and ñʠò in 

Russian.  

 

It would be even more helpful if we didnôt have to use a word for ñandò at all. We donôt have to 

write ñplusò every time we add something in math, after all. Wouldnôt it be nice if there were a 

simple symbol for ñand,ò like there is a simple symbol for ñplusò? Well, as it turns out, there is. 

In the next few sections, Iôm going to discuss the symbols for each of the main logical 

connectives. Itôs going to be tedious. If you find yourself falling asleep, just skip ahead to the 

summary in section Intro.1.12. 

The proposition-connector that we usually use ñandò to stand for is called ñconjunction.ò Two 

propositions are ñconjoinedò together by ñand.ò But there is also a symbol for conjunction. 

Actually, there are two different symbols that you will see, depending on which logician youôre 

talking to. 

 

 ñandò = ñconjunctionò =  ᷈
ñandò = ñconjunctionò = &  

 

The first symbol is not on your keyboard. If you want to insert it, you can use the Cambria Math 

font . . . but it still wonôt be on your keyboard. In Word, youôll find ñò᷈ in the ñSymbolò dialog 

box (look for the button that has an ñɋò on it, and says ñSymbolò). Just make sure that you set 

your font to ñCambria Mathò in the Symbol dialog box.  

 

If you want to use ñ᷈ò often, find it in the Symbol dialog box and assign a ñShortcut keyò 

combination to it. I, for instance, use ñalt+6ò for it, since it looks like the caret on the 7 key. In 

fact, if youôre pressed for time, you can probably get away with using a caret instead. However, I 

think itôs best to think about ñò᷈as a capital ñAò (for ñAndò), without the horizontal bar.  

 

The second version of the logical ñand symbolò is much easier to access. Itôs the ampersand, and 

is on the ñ7ò key on your keyboard. It means ñand,ò which makes it easy to remember. In fact, 

Iôm going to be using ñ&&ò instead of ñò᷈ in this book, because thatôs what you (usually) do in 

programming languages like Java, C++, Perl, Ruby, Swift, and PHP. (ñWhy ó&&ô instead of 

ó&ô?ò Iôll 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: 

 

 
 



13 

 

  

Itôs a rectangle divided into two chambers. (And it has eyes on top, because that makes it look 

funny. And funny is better than boring. Also, if it has eyes, itôs easier to anthropomorphize it, 

which will help us to engage the parts of our brain that we use to reason about emotions and 

motivations. And if we are using those parts of our brains, weôll be able to deal with the rules of 

logic better than if we just had to use the ñmathò parts of our brains.)  

 

This kind of Chambergon is called a ñParcelò or ñPackage,ò becauseðif you ignore the eyesðit 

looks like a box with a piece of string tied around the middle. An Parcels are ñChambergonsò 

because they rectangles are a kind of polygon, and a polygon divided into chambers is a 

ñChambergon.ò Get it? Good. 

 

Anyway, for the moment, what you need to remember is that ñandò usually stands for the logical 

connective called ñconjunction,ò that ñ&&ò is the symbol weôll be using for conjunctions in this 

book, and the icon weôll be using to stand for conjunctions is the Parcel (or ñPackage,ò if you 

prefer). 

If two propositions are connected by the word ñor,ò the connective in question is ñdisjunction.ò 

They are ñconjoinedò but ñdisjoined.ò There are, once again, two normal symbols for disjunction 

 

ñorò = ñdisjunctionò =  ᷉

ñorò = ñdisjunctionò = | 

 

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 symbol is a ñvertical barò (or ñpipeò) 

and is on the ñ\ò key (which is right above the Enter key . . . on my keyboard, anyway). In this 

book, Iôll be using ñ||,ò for the same reason Iôm using ñ&&.ò 

 

The Chambergon Battle Logic icon for disjunction, however, looks nothing like ñ||.ò Here it is: 

 

 
 

That icon is called a ñParagon,ò since it is the parallelogram-shaped Chambergon. You might 

recognize it as a Parcel that has been ñsquashedò slightly, and is now tilting to the left. The 

ñstringò down the middleðor the partition between chambersðhas also gone crooked, so itôs 

not a Parcel anymore. And, given that we use it to stand for disjunctions (rather than 

conjunctions), itôs best to give it its own name. So, itôs a ñParagon,ò not a ñSquashed Parcel.ò 

When two propositions are connected by ñifò (or by ñif-thenò), they form a ñconditionalò 

proposition. The ñifò part of the larger proposition specifies the ñconditionsò for the ñthenò part. 

The proposition, ñIf you go to the store, then I will come with you,ò says that I will go to the 

store with you on the condition that (ñif it turns out thatò) you are yourself going. 
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To make it possible to deal with conditional statements in logic, we treat them as ñmaterialò 

conditionals. We call them ñmaterialò conditionals in order to say weôre going to be following 

specific rules for analyzing their ñtruth valuesò that are stricter than the rules we follow in 

normal conversations.
20

 But for the most part we wonôt care that the rules we are following are 

stricter than normal (we havenôt even talked about what they are, yet), so weôll often just use the 

term ñconditionalò without the word ñmaterial.ò 

 

As with conjunctions and disjunctions, there are two normal symbols for conditionals. 

 

ñifò = ñmaterial conditionalò = ṓ 

ñifò = ñmaterial conditionalò = Ÿ 

 

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

contains the arrow as a special symbol, but youôll need Cambria Math for the horseshoe. And in 

both cases, youôll either need to use the Symbol dialog box, or youôll need to set up a 

shortcut/hotkey.  

 

If youôre in a hurry, of course, you can always type a hyphen and then a right angle bracket (or a 

ñdashò and a ñgreater-thanò symbol), like this: ñ->.ò Unfortunately, that looks more like an arrow 

in some fonts than in others. In Times New Roman it doesnôt look very good (see above), but in 

Courier New, it looks okay: ñ- >.ò 

 

ñBut what symbol do they use in programming languages?ò you ask. The answer, unfortunately, 

is there really isnôt one. In most ñnormalò programming languages, you have to write out the 

word ñifò (and in Visual Basic you even have to write out the word ñthenò). To write the 

proposition, ñIf you go to the store, then Iôll come along,ò in Java, for instance, you would have 

to write ñif(you.getGoingToStore()){me.setGoingToStore(true);}.ò In other words, the basic 

ñsymbolò for conditionals would be something like, ñif(){}.ò
21

 

 

In this book, therefore, Iôm going to do what you would do if you were having a conversation 

online with someone. You would type ñ- >ò and hope it looked good enough. 

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

Logic. It is called a ñPyramidò: 

 

                                                 
20

 See the ñPhilosophical treatmentsò section of, ñCounterfactual conditional,ò Wikipedia 

(http://en.wikipedia.org/wiki/Counterfactual_conditional#Philosophical_treatments), the ñDistinctions between the 

material conditional and the indicative conditionalò section of, ñIndicative conditional,ò Wikipedia 

(http://en.wikipedia.org/wiki/Indicative_conditional#Distinctions_between_the_material_conditional_and_the_indic

ative_conditional), and the more philosophical ñIndicative Conditionals,ò by Dorothy Edgington, Stanford 

Encyclopedia of Philosophy (http://plato.stanford.edu/entries/conditionals/). 
21

 In some languages, you can use the symbol ñ?ò with the symbol ñ:ò to do conditionals, like this: 

ñitIsRaining ? bringUmbrella : leaveUmbrella.ò But that makes it look like conditionals tie one thing to two other 

things, which isnôt really whatôs going on. 
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The Pyramid is different from the other two Chambergons weôve seen, in that its two chambers 

are located one-on-top-of-the-other, instead of side-by-side. However, imagine what would 

happen if you ñpopped openò a Pyramid by tilting its top chamber up and to the right. Imagine 

that you kept the lower left-hand 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 have then? (Ignore the 

eyes.) 

 

Do you see it? 

 

Here, let me put to two icons beside each other: 

 

 
 

Do you see how you can make a Paragon by flipping the top of a Pyramid to the left, and can 

make a Pyramid by flipping the left chamber up on top of the right chamber? (Youôd have to 

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, mashed and 

stretched into different forms. 

 

 

 

Ÿ 

Ŷ 

 

Ÿ 

Ŷ 

 
 

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 Pyramid). If youôve 

studied logic before, however, youôve been tearing out your hair every time I said that 

conjunctions, disjunctions, and conditionals were the main connectives in logic. First, you were 

enraged that I left out negation. Second, you realized that conditionals are often treated as less 

fundamental than conjunctions, disjunctions, and negations. And, third, you thought that if I 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 on you for so long, I now owe 

you some answers. 

 

First, I do not include negation among the connectives of symbolic logic because negations do 

not connect two propositions together to form a larger proposition. Since they donôt connect, 

negations cannot be connectives. It is just plain silly to call them that (and yet many people do). 

 

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

Iôm still enamored of the (strictly false) idea that the conditionals we are analyzing in symbolic 

logic are the same as the conditionals we use in actual language. I know they arenôt exactly the 

same, but I like to pretend. And while we will see that you can duplicate the functionality of 

material conditionals by using the right combination of negations and disjunctions (or negations 

and conjunctions), we couldnôt do that in normal language. So, I treat conditionals as being just 

as fundamental as conjunctions and disjunctions. 

 

Third, I do not include biconditionals among the fundamental connectives of symbolic logic 

because we express them by using the word ñifò in normal language, and they can easily be 

reduced to a combination of conjunctions and material conditionals in symbolic logic (as we will 

see). That is, I treat them as non-fundamental for the same kind of reason others treat 

conditionals as non-fundamental. (Does this make me a hypocrite? I shall have to ponder that.) 

 

However, just because I do not believe that negations and biconditionals are fundamental 

connectives doesnôt mean we arenôt going to use them. In fact, letôs talk about biconditionals 

now, and negations after that. 

While the (material) conditional connective is usually expressed by the word ñif,ò or the words 

ñifò and ñthen,ò the (material) biconditional connective is usually expressed by the words ñif, and 

only if.ò For example, ñIôll go to the store if, and only if, you go too.ò This is a stronger 

statement than ñIôll go to the store if you go too.ò ñIôll go to the store if you go toò says that if 

you go to the store, Iôll tag along. However, it leaves open the question of whether I would go to 

the store under any other circumstances. I might also be willing to go if Sam went, but you 

didnôt. If I say, ñIôll go to the store if, and only if, you go too,ò in contrast, Iôm being very clear 

that I will go to the store if  you go, and if you do not go, I will not go either. 

 

If youôre around people who know logic, you will find them often writing ñiffò instead of ñif and 

only if.ò Writing the word ñifò with an extra ñfò is just shorter. However, you will also often find 

them using one of the following symbols. 

 

ñif, and only ifò = ñiffò = material biconditional =  ſ 

ñif, and only ifò = ñiffò = material biconditional = ź 

 

The symbol ñſò is also used to mean, ñis defined as,ò and I think it looks too much like the 

equals sign to properly express biconditionality. Thus, I think the double-headed arrow is clearer. 
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Neither symbol, however, is available on your keyboard, though both are included in Times New 

Roman and can be accessed through the Symbol dialog box. 

 

In this book, I will imitate my choice for conditionals, and write ñ<- >ò for biconditionals. 

An ñif, and only ifò statement says that A will be true only if B is true, and B will be true only if 

A is true. It is a combination of two ñifò statements then. In fact, itôs a conjunction of two if 

statements. 

 

Since we are using the Pyramid to represent conditionals, and biconditionals are a combination 

of two conditionals (they are biconditionals), therefore, we use the Pulsar as our icon for 

biconditionals: 

 

 
 

Do you see how the Pulsar is a Pyramid facing up, ñcrashed intoò a Pyramid facing down? Good. 

Itôs a single shape made of two conditionals (two Pyramids). Itôs a biconditional. 

 

Notice, however, that you cannot make a Pulsar out of a Paragon. If you flipped a Paragonôs left 

chamber up on top, youôd get a Pyramid. But you need two Pyramids to make a Pulsar. That is 

why biconditionals (<- >, Pulars) are not fundamental, while conjunctions (&&, Parcels), 

disjunctions (||, Paragons), and conditionals (- >, Pyramids) are. They are not fundamental 

because they are not the same basic shape as the others, ñjust squashed or stretched into a new 

form.ò They are two shapes, crushed together. 

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

propositions, but that people also negate propositions. We can say, ñI am going to the store,ò but 

we can also say, ñI am not going to the store.ò We can say, ñYou claim that Bob is a cool guy,ò 

but we can also say, ñYou are wrong that Bob is a cool guy.ò We can not only propose that 

something is true, but we can propose that something is false. 

 

This means that we logicians need to have a way of dealing with negations. We need a symbol 

for the word ñnot,ò or the words ñthat is false.ò Lucky for us, there are a lot of negation symbols: 

 

ñnotò = ñnegationò = ¬ = ~ = ï = ! 

 

The first symbol (ñ¬ò) is a negation symbol that is available in the Symbol dialog box. The 

second (ñ~ò) is the tilde that is on the ñ`ò key (which is beside the ñ1ò key on my keyboard). The 

third sign (ñïò) is technically an en-dash, which is not available on your keyboard. However, it is 
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available in the Symbol dialog box, and the hyphen key on your keyboard provides a perfectly- 

acceptable substitute. And the fourth sign (ñ!ò) is just an exclamation mark, which is on the ñ1ò 

key. 

 

Of the four signs for negation, the exclamation mark is the one most often used in computer 

programming, so it is the one I will use. (Note: you may hear ñ!ò read as ñbang,ò instead of 

ñexclamation markò or even ñnot,ò in settings were programmers are wandering around. For 

instance, they might read ñ1 != 2ò as ñone bang equals twoò instead of ñone does not equal 

two.ò) 

I did not get very creative when trying to come up with the Chambergon Battle Logic icon for 

negation. I thought to myself, ñIôm using ó!ô to represent negation, like a good computer 

programmer. And you know what exclamation marks look like? They look like clubs. And we 

computer programmers pronounce them óbang!ô, like you got hit on the head with a club. So, 

letôs just use exclamation marks for negation, and call them óClubsô.ò 

 

And thatôs just what I did. Here is a Club: 

 

! 
 

Except, you canôt have Clubs just standing there by themselves. Theyôd fall over. Someone has 

to hold them up. So, youôre more likely to see something like this: 

 

             
 

Or like this: 

 
 

Yes, the Parcel is ñholdingò the Club, even though it has no hands. Itôs magic, okay? 
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Before turning to our summary, I should say a word about the special status of negation. Iôve 

already argued that it is not a ñconnectiveò since it doesnôt connect two propositions to each 

other. Instead, it negates a single proposition (even if that single proposition is a combination of 

other propositions). Nevertheless, negation belongs in the same class as logical connectives like 

conjunction and disjunction, rather than in the class of propositions.  

 

Since negation, like conjunction and disjunction, is something you do to propositions, Iôm going 

call it an ñoperator.ò In fact, Iôm going to call negations, conjunctions, disjunctions, conditionals, 

and biconditionals all ñoperatorsò from now on. This will help us to remember that in doing 

symbolic logic, we are doing the same kind of thing that mathematicians and computer 

programmers do (since both mathematicians and programmers talk about ñoperationsò and 

ñoperatorsò). 

 

I donôt want you to get the impression that calling negation and the connectives ñoperatorsò was 

my idea, however. Itôs very common. Iôm just letting you know that Iôve made a choice between 

options, and will follow that choice for the rest of the book, but other people choose differently. 

If you read all of that rubbish I just wrote, I want to thank you. If you didnôt, well, I guess you 

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! 

 

Logical term for 

the operator 

Common English 

phrase for the 

operator 

Symbol we 

will use in 

this book 

Other 

equivalent 

symbols 

Chambergon 

Battle Logic 

Icon: 

Negation Not ! ¬, ~, ï !  

Conjunction 
And  

(or ñBoth-Andò) 
&&  ,᷈ & 

 

Disjunction Or (or ñEither-Orò) || ,᷉ | 

 

(Material) 

Conditional 
If (or ñIf-Thenò) - > ṓ, Ÿ 

 

(Material) 

Biconditional 

If, and only if (or 

ñiffò) 
<- > ſ, ź 

 
Chart 1. 
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In symbolic logic, we say that the following propositions all have the same structure: 

 

¶ ñI am going to the store and you are going to the store.ò 

¶ ñIt is raining outside and the groundhogs have grown restless.ò 

¶ ñThe yoke of oppression is present and we must stop eating so much cotton candy.ò 

 

Each of the above propositions is actually a conjunction of two smaller propositions. Each fits 

the following form: ñ__________________ and __________________.ò However, in symbolic 

logic, we donôt use blanks and words. We use symbols. So, we would write, ñA && B,ò or ñB 

&& C,ò or ñQ && R,ò or something like that.  

 

In ñA && B,ò symbol ñAò stands for the first proposition in some conjunction, while the symbol 

ñBò stands for the second proposition. For example, in, ñIôm on top of the world and I will rule 

with an iron fist,ò ñAò = ñIôm on top of the world,ò while ñBò = ñI will rule with an iron fist.ò 

However, it might be better if we used ñOò for ñIôm on top of the world,ò since ñon top ofò starts 

with ño.ò And it might be better to use ñRò for ñI will rule with an iron fist,ò since ñruleò starts 

with ñr.ò It doesnôt matter logically, but it might help us remember what the symbols stand for. 

 

If we do thatðif we symbolize ñIôm on top of the world and I will rule with an iron fistò as ñO 

&& R,ò then we would ñiconizeò the proposition like this: 

 

 
 

In that icon, the orange Character stands for ñO,ò the red Character stands for ñR,ò and the Parcel 

stands for ñ&&.ò So: 

 

ñIôm on top of the world and I will rule with an iron fist.ò = O && R =  

 

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

same ñdisjunctiveò structure: 

 

¶ ñI will pass this class or I will end up being sadò 

¶ ñYou either say óhelloô or you say óhowdyô.ò 

¶ ñThe ocean is very wide or ice cream melts quickly in the sun.ò 
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 Each of the above propositions is actually a disjunction of two smaller propositions. Each fits 

the following form: ñ__________________ or __________________.ò However, as I said 

before, we donôt use blanks and words in symbolic logic. We use symbols. So, we would write, 

ñD || E,ò or ñP || Z,ò or ñM || N,ò or something like that.  

 

Instead of, ñI will feel better tomorrow or I will go to the library,ò a logician would write, ñB || 

G,ò where ñBò stands for the proposition, ñI will feel better tomorrow,ò and ñGò stands for the 

proposition, ñI will got to the library.ò Actually, a logician could just as easily write, ñA || B.ò It 

doesnôt actually matter what letters we use unless we care about remembering what the letters 

stand for. (ñBò might help us to remember ñbetterò and ñGò might help us to remember ñgo.ò) 

 

If we use ñBò and ñG,ò then we would iconize the proposition like this: 

 

 
 

In that icon, the blue Character stands for ñBò (which stands for ñI will feel better tomorrowò), 

and the green Character stands for ñGò (which stands for ñI will go to the libraryò). So: 

 

ñI will feel better tomorrow or I will go to the library.ò = B || G =  

The only time 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 am bored and should yell my head off. 

2. I should either yell my head off or play soccer. 

3. If I should play soccer, then I should run a lot. 

 

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 

propositions. We could, therefore, symbolize the three as follows: 

 

1. A && B  

2. P || Q 

3. Y - > Z 

 

However, B and P are the same proposition (ñI should yell my head offò), and it would be smart 

to symbolize this. Similarly, Q and Y are the same proposition (ñI should play soccerò). So, we 

should symbolize . . .  

 

1. I am bored and should get up. 

2. I should either go to bed or play soccer. 
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3. If I should play soccer, then I should run a lot. 

 

. .  . like this: 

 

1. B && Y 

2. Y || P 

3. P - > R 

 

Which would look like this in Chambergon Battle Logic icons: 

 

   
 

Getting into the habit of automatically using the same symbolsðor same colorsðto translate the 

same propositions, and different symbolsðor different colorsðfor different propositions, is a 

key part of becoming a mature logician.  

If you want more practice with all this translating stuff (and who wouldnôt?!), I would heartily 

suggest you take a course in Critical Thinking. At McDaniel Collegeða wonderful school you 

may have heard ofðthe course is PHI1101, and some guy named ñTillmanò happens to be 

teaching a section of it this semester. 

 

However, while translating from English into symbols canôt be the focus of a symbolic logic 

course (working with the 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 conditionals. Take the following sentence, for 

instance: ñIf you loved me, you would stay.ò This is a conditional proposition that consists of 

two smaller propositions: ñYou love me,ò and ñyou stay.ò We know thatðin this bookðthe 

conditional operator is ñ- >,ò and that it stands for the word ñif.ò However, the word ñifò in, ñIf 

you really loved me, you would stay,ò doesnôt appear between the two constituent propositions. 

It comes before them. 

 

You might be tempted, therefore, to symbolize, ñIf you loved me, you would stay,ò as ñ- >LS,ò 

where ñLò stands for the proposition, ñYou love me,ò and ñSò stands for the proposition, ñYou 

stay.ò But the ñ- >ò operator is one of the connectives, and connectives go between. So, in the 

symbolization, you should put it where the ñthenò would go, if the sentence had a ñthenò in it. 

 

ñIf you loved me, [then] you would stayò = ñIf __________ then __________ò = ñL - > Sò 
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I know, itôs weird to think of the ñ- >ò symbol as representing ñif,ò but to put it where ñthenò 

belongs, but thereôs a method to our madness. Remember that ñandò is ñboth-and,ò and ñorò is 

ñeither-or.ò Remember, furthermore, that the ñ&&ò symbol goes where the ñandò is in the 

sentence, and the ñ||ò symbol goes where the ñorò is. But ñandò is the second word in ñboth-and,ò 

just like ñorò is the second word in ñeither-or.ò So, it would make sense to put the ñ- >ò symbol 

where the second word in ñif-thenò goes. 

 

Sometimes, of course, we say conditional propositions backwards: ñIôll go if you say óPleaseô.ò 

This time, the ñifò really does seem to connect the propositions, ñIôll goò and ñYou say óPleaseô,ò 

since we said it in between them. But as you know if youôve ever sat between two people who 

ñarenôt talking to each otherò before, just because youôre between two things doesnôt mean you 

connect them. 

 

So, to properly translate conditional statements into symbolic form, we have to rephrase them in 

ñif-thenò format. 

 

ñIôll go if you say pleaseò = ñIf you say please, then Iôll go.ò 

 

And then we put the ñ- >ò where the ñthenò is. 

 

ñIôll go if you say pleaseò = ñIf you say please, then Iôll go.ò = ñP - > Gò 

 

In symbolic form, ñPò represents the proposition, ñIf you say please,ò and ñGò represents the 

proposition, ñIôll go.ò We could have used ñAò and ñB,ò or any other two letters, but I find it 

helpful to use letters that remind me of the predicates (the verb parts) of the propositions being 

symbolized. 

If we have a proposition symbolized as ñP - > G,ò then we can easily translate it into icons. The 

ñ- >ò symbol is represented by the Pyramid icon. ñPò is the antecedent, and thus we should put a 

purple Character in the ñatticò of the Pyramid. ñGò is the consequent, and thus we should put a 

green Character in the ñbasementò of the Pyramid. 

 

 
 

If it helps, think of the arrow in ñP - > Gò as pointing in the direction of gravity, toward the 

center of the earth. Thinking of the arrow in this way will help us to remember how conditional 

propositions are related to the ideas of ñnecessary and sufficient conditions.ò 

 

Whenever you have a proposition like ñP - > G,ò the part before the arrow is called the 

ñantecedent,ò while the part after the arrow is called the ñconsequent.ò In a conditional 

statement, the antecedent (ñPò) states a sufficient condition for the consequent (ñGò). That means 
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that if the antecedent proposition is true, that is sufficient to make the consequent proposition 

true. ñIf you say please, then Iôll go,ò means that your saying please is enough to get me to go (it 

is ñsufficient forò my going). 

 

Actually, thatôs not quite rightðfor a logician, anyway. When we logicians analyze conditional 

statements, we treat them as material conditionals. And that means we are working with the truth 

values of propositions, not actual facts out in the world. So, when a logician reads, ñIf you say 

ópleaseô, then Iôll go,ò the logician will hear, ñIf (it is true that) you say ópleaseô, then (it is true 

that) Iôll go.ò The logician doesnôt care whether your saying please will make me go. The 

logician only cares about the truth or falsity of the propositions, ñYou say please,ò and ñI will 

go.ò  

 

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 being true. This is 

reflected in the Pyramid icon. 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 Character in the basement, you know that 

it was there, supporting the purple Character in the attic all along. 

In a (material) conditional proposition, the consequent states a necessary condition for the 

antecedent. (There has to be someone in the basement of the Pyramid holding up the attic.) For a 

logician, this means that the consequent is a proposition that absolutely must be true whenever 

and wherever the antecedent is true. This doesnôt mean that the consequent has to describe 

something that comes before the antecedent, however. The order in time doesnôt matter. All that 

matters is that the consequent must necessarily be true if the and when the antecedent is true. 

 

Take this conditional proposition, for example: ñIf you run very fast, then you will be out of 

breath.ò For a logician, this says, ñIf óYou run very fastô is true, then óYou will be out of breathô 

must be true too.ò If we write this in symbols, we would have, ñR - > B,ò which says that the 

truth of ñRò (i.e., ñYou run very fastò) is a sufficient condition for  the truth of ñBò (ñYou will be 

out of breathò) while the truth of ñBò is a necessary condition for the truth of ñR.ò Wherever ñRò 

is true, ñBò will have to be true too.  

 

Letôs use a red Character for ñRò and a blue Character for ñB.ò If we do, we end up with this: 
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This says that the Character in the attic ñrests on,ò or ñdepends onò the Character in the 

basement. If the red Character is going to be there, the blue Character has to be there too, holding 

up the red Character. The blue Characterôs being there is a ñnecessary conditionò for the red 

Characterôs being there. 

 

At the moment, we are discussing a case where the red Character represents ñR,ò which 

represents, ñYou run very fast,ò and the blue Character represents ñB,ò which represents, ñYou 

will be out of breath.ò The claim that ñif you run very fast, then youôll be out of breathò doesnôt 

say you canôt become winded in other ways. You might get out of breath by having to climb 

stairs, for instance. So, ñR - > B,ò in other words, doesnôt say that ñRò is a necessary condition 

for ñB.ò It says that Rôs being true is sufficient for Bôs being true, and that Bôs being true is 

necessary for Rôs being true. The presence of the red Character in the attic is sufficient for you to 

conclude there must be a blue Character in the basement, holding up the attic, while the blue 

Characterôs being in the basement is necessary for the red Character to be in the attic (without 

falling out). 

Conditional statements usually emphasize the antecedent, by putting an ñifò in front of it, and 

often drop the ñthenò altogether. However, we sometimes emphasize the consequent, by using 

the phrases ñonly ifò and ñunless.ò For example, imagine that your friend Bob says, ñI will go to 

the movie, but only if you get at least one other person to come too.ò What Bob is saying is that 

your getting at least one other person to go to the movie is a necessary condition for his agreeing 

to go.  

 

Letôs use ñGò for ñI will go to the movie,ò and ñOò for ñYou get at least one other person to go.ò 

This is a conditional statement, so we will use an ñ- >ò symbol. The question is whether we 

should write ñG - > Oò or ñO - > G.ò Our answer is that the sufficient condition goes in the 

antecedent (in the attic), and the necessary condition goes in the consequent (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 means ñOò has to be the consequent: ñG - > O.ò 

 

 
 

Something similar happens when we use the word ñunless.ò Take, for example, the conditional 

proposition: ñTina wonôt believe Bob unless Sally punches George.ò This proposition says that 

Sallyôs punching George is a necessary condition for Tinaôs believing Bob. Letôs use ñBò for 
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ñTina believes Bob,ò and ñPò for ñSally punches George.ò Since the necessary condition always 

goes in the consequent (in the basement), we put ñPò after the ñ- >ò symbol: ñB - > P.ò 

 

 
 

What this means then is that wherever we see the words ñonly ifò or ñunless,ò we know that what 

comes next is the necessary condition, and should go in the consequent or basement. Whatôs 

tricky about ñunlessò statements is that they are often stated negatively (ñI will not do x unless 

you do yò), and getting them translated into symbols and icons often requires us to first rephrase 

them positively (like I did in the previous paragraph). 

 

Furthermore, we have to remember that while ñonly ifò signals a consequent/basement/necessary 

condition, the word ñifò by itself signals an antecedent/attic/sufficient condition. So, you know. 

Watch out for that. Itôs a Hobbit-filled world out there, full of sentences that are tricksy and false 

and want to steal your Precious. 

English biconditional statements are ñif, and only ifò propositions. Notice that ñif, and only if,ò 

adds an extra ñifò onto the front of ñonly if.ò Why is that something to notice? Well, we were 

just saying that the word ñifò (by itself) signals that what comes next is an 

antecedent/attic/sufficient condition, while the words ñonly ifò signal that what comes next is a 

consequent/basement/necessary condition. That means that what comes after the phrase ñif, and 

only if,ò has to be both an antecedent and a consequent, both an attic and a basement, both a 

sufficient condition and a necessary condition. 

 

If, therefore, I have a statement like, ñI will run this business, if, and only if, you help me,ò the 

proposition, ñYou help meò (1) is both a necessary and sufficient condition for ñI will run this 

business,ò (2) is both an antecedent and a consequent to ñI will run this business,ò and (3) is both 

in the attic above, and in the basement below, ñI will run this business. To symbolize, ñI will run 

this business, if, and only if, you help me,ò therefore, we need an arrow that points both ways: 

ñR <- > Y.ò  

 

To iconize that proposition, furthermore, we need a Pyramid that ñpoints both ways.ò But that 

means we need two Pyramids at once. Luckily 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 Pyramid that points down. Each 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. In other words, in ñif, and only ifò propositions, each 

of the two constituent propositions is a necessary and sufficient condition for the other. 

Now, hereôs where things get fun. We have to translate the word ñnot,ò in addition to phrases 

like, ñit is false that,ò ñit is not the case that,ò ñis a lie,ò and so on, into symbolic logic as well. If 

I say, ñYou can be good,ò I can symbolize that as ñG.ò But if I say, ñYou cannot be good,ò or, ñIt 

is not true that you can be good,ò or, ñIt is false that you can be good,ò I have to symbolize the 

proposition as ñ!G.ò In icons, that would be: 

 

 
 

Look how grumpy he is! Heôs got a club, and he is not happy. 

 

If, however, someone said, ñIt is not true that you can be both good and rich,ò we would have to 

symbolize the proposition like this: ñ!(G && R).ò Notice that the ñ!ò is outside the parentheses, 

not inside with the ñGò and ñR.ò The person isnôt saying you canôt be good. The person is saying 

you canôt be both good and rich. That means the negation applies to the conjunction of goodness 

and richness, not to goodness all by itself. So, the ñ!ò goes outside the parentheses, not beside the 

ñG.ò 

 

If we were to iconize ñ!(G && R),ò we would have: 

 

 
 

Notice that in this icon, the green Character is perfectly happy. It doesnôt have a Club. The Parcel 

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 possible, however, to conjoin two negated propositions. Take, for instance, ñI am 

not old and I am not bored.ò That would be: ñ!O && !Bò or ñ(!O && !B).ò (The outside 

parentheses donôt really make any difference, though I will usually include them from now on.) 

In icons, it would look like this: 
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And then you could add another negation to the whole thing! For instance, you might say, ñItôs 

not the case that I am not old and not bored,ò or, ñI said I wasnôt old and wasnôt bored, but that 

was false.ò Then you would have ñ!(!O && !B),ò or: 

 

 
 

Now everybodyôs grumpy, even the Parcel. And itôs not only Parcels that can have Clubs. 

Paragons, Pyramids, and Pulsars can have them too. Sometimes, in fact, a Character or 

Chambergon will have two clubs. We call propositions like that ñdouble negations.ò 

 

We donôt use double negations much in English, but sometimes we do. Take, for instance, the 

following three claims. 

 

1. I am ready. 

2. Iôm not ready. 

3. Bob said I wasnôt ready. He was lying. (In other words, ñI am not ónot readyô.ò) 

 

We would symbolize those as: 

 

1. R 

2. !R 

3. !!R or !(!R) 

 

In Chambergon Battle Logic, those three would be (1) , (2) , and (3) . 

Notice that in symbols, both exclamation marks in the third case ñgo in frontò of the ñR,ò while 

in icons, the Character gets to hold the extra Club in its other hand. The ñsecond Club,ò which is 

the furthest to the left in the symbol, ñ!!Rò (or ñ!(!R)ò) is the furthest to the right in the icon. 

Weôve talked about the different Chambergons, but havenôt really discussed the different 

Characters. There are eight: red, orange, yellow, green, blue, brown, purple, and pink. You may 

have noticed, furthermore that I like to use each Character to stand for a specific letter.  

 

 
= B 

 

 
= R 

 
= A 

 

 
= O 

 
= P 

 

 
= Y 

 
= Z 

 

 
= G 

   Chart 2.    
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As you can see from Chart 2, the red Character stands for ñR,ò the orange Character for ñO,ò the 

yellow Character for ñY,ò and the green Character for ñG.ò  Since the blue Character stands for 

ñB,ò we use the brown Character for ñA,ò and since the purple Character stands for ñP,ò we use 

the pink Character for ñZ.ò Thatôs not twenty-six letters, of course, but itôs enough. We never 

need more than eight letters at a 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 he canôt do (using icons with various colors). So, to make sure 

everyone can play, I have made each Character have both a color and a ñdirection.ò You know 

two Characters are the same colorðthey stand for the same letterðif they are looking in the 

same direction. (Their mouths, furthermore, point in the direction they are looking.) 

 

 

           

                   

           
 

 

Hereôs the key: red and blue are on opposite sides, with red on the right (and looking to the right) 

and blue on the left (and looking to the left). To remember this arrangement, simply recall one of 

the following three facts.  

 

1. ñRedò and ñrightò both start with ñr,ò while blue is the opposite 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 

side of the same graphs.  

3. Republicans are ñon the Rightò (and Republican states are ñRed Statesò) while 

Democrats are ñon the Leftò (and Democrat states are ñBlue Statesò). 

 

Rising like the sun at the top of the color wheel is yellow. And since it is rising like the sun, the 

yellow Character looks straight up. Halfway between yellow and redðlooking diagonally up and 

to the rightðis orange, since orange paint is a mixture of yellow and red. Halfway between 

yellow and blueðlooking diagonally up and to the leftðis green, since green paint is a mixture 

of yellow and blue.  

 

If you have a hard time remembering whether green looks up and to the left or up and to the 

right, just remember: 

 

1. ñThe Greensò tend to side with Democrats ñon the Left.ò  

2. You type ñgò with your left hand, and ñoò 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 bottom. This puts purple halfway between red and blue, which is 

appropriate since purple paint is a mixture of red and blue. Since yellow is at the top, and looks 

straight up, purpleðbeing at the bottomðlooks straight down. 

 

With purple at the bottom, however, two spaces are left open in the circle. We fill those with 

brown and pink, since those are the only other colors that The Typical American Male knows. 

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. Brown canôt stand for ñB,ò since thatôs 

already taken care of by blue. And pink canôt stand in for ñP,ò since thatôs already taken care of 

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 obvious so they will be easy to remember. I think ñAò and ñZò are the best choice, 

with brown standing for ñA,ò looking down and to the left, and pink for ñZ,ò looking down and 

to the right. Furthermore, putting brown = A on the left, and pink = Z on the right matches the 

placement of A and Z in the alphabet.  
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That was painful. Ugh. So long. I kept typing and typing and typing and it just never ended. Until 

now. Finally. Letôs get to the game. 

 

Youôll be playing Chambergon Battle Logic on your computer, although you can play it on paper 

if you wish. If you play it on paper, itôs more like playing Hangman, or whatever that game is 

where you fold a paper into thirds, and one person draws in the top third, then folds it so the next 

person canôt see, and the next person draws the middle part, and so on. Then you unfold the 

paper and look at the bizarre thing youôve drawn together. Except only you will be doing the 

drawing, and youôll get to see every step in the game. 

 

But anyway, letôs assume youôre playing the game on your computer. For specific instructions 

about how the program works, see the Chambergon Battle Logic Userôs Manual. In general what 

you will do is double-click on the ñChambergonBattleLogic.jarò icon to start the program. 

 

 
 

Notice in that picture that the ñChambergonBattleLogicò file is in the same folder as five game 

files, a file called ñlogo,ò and a file called ñmyCharacter-MicahTillman.ò You will get your own 

copies of all these files from Blackboard, and will need to make sure that you download them all 

into the same folder. It doesnôt matter what folder. It just has to be the same folder. 

 

Anyway, double-click on the ñChambergonBattleLogicò icon. This will open the program, and 

you should see something like this: 
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If you double-click on one of the game icons, it will open the game for you, and you will see 

something like the picture on the next page: 

 

 
 

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

goal is to use the contents of Cards 1 and 2 to produce the complex Chambergon-Character 

combination in the Goal box. If you look in the bottom left-hand corner of the Goal box, you will 

see, ñPar: 5.ò That means it should only take you five Cards total to get from the contents of 
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Cards 1 and 2 to the complex icon in the Goal box. Since youôve already been given two Cards, 

that means you have to reach the Goal by adding only three more cards. 

 

There are two ways to go from here. You can either click on the ñNew Cardò button, and then 

drag-and-drop 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 use the ñPowersò menu.  

 

If you click on the ñmenu,ò youôll see something like the picture on the following page: 

 

 
 

If you are at Level 0, only four powers are available to you. The rest are ñgreyed-out,ò and you 

have to unlock them by leveling up. If you click on one of the available powers, a little 

instruction window will pop up, telling 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 haveðyouôll find out!ðthe 

power will produce a new Card, with a new icon in it. You can then use the same power againð

or a different powerðon the new Card, to produce another Card, and so on, till you reach the 

Goal. 

 

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

image above: ñConjunction Elimination,ò ñConjunction Introduction,ò ñDouble Negation,ò and 

ñTautology.ò If you read the horrible Part 0 of this chapter, you know that ñConjunction 

Eliminationò and ñConjunction Introductionò must have something to do with Parcels, since 

Parcels stand for the ñ&&ò symbol, which stands for conjunction. Likewise, if you read the 
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terrible Part 0 of this chapter, you know that ñDouble Negationò must have something to do with 

Clubs, since Clubs stand for the ñ!ò symbol, which stands for negation. (In fact, the menu option 

ñDouble Negationò includes the hint: ñTwo Clubs!ò) The ñTautologyò option, however, 

shouldnôt mean anything to you yet. 

 

What I want to do in the rest of this chapter is to talk about the four Level 0 powers. I want to 

discuss how they work, and why they work. 

Clubs stand for the ñ!ò symbol, which stands for the logical operation of negation. In negation, 

you take a proposition and deny it, or claim that it is false. ñIt is rainingò becomes, ñIt is not 

raining,ò after you apply the operation of negation. If ñRò stands for ñIt is raining,ò then ñ!Rò 

stands for ñIt is not raining.ò In icons, that would be: 

 

 vs.  

 

Now, it is worth asking why the ñ!Rò Character is angry. And it is worth asking who the !R 

Character is angry at. Well, since ñRò stands for, ñIt is raining,ò and ñ!Rò stands for, ñIt is not 

raining,ò the symbols ñRò and ñ!Rò are opposites. They are opposed to each other. ñ!Rò denies 

that ñRò is true. ñ!Rò says that ñRò is wrong. 

 

So, who is the red Character with the Club angry at? Heôs angry at the red Character who has no 

Club. He couldnôt care less about blue Characters, orange Characters, or pink Characters, but he 

is absolutely against red Characters. 

 

Now, take a look at one of the angry Parcels 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 Character represents ñ!O,ò which is the denial ñO.ò The 

blue Character is angry at all blue Characters. After all, an angry blue Character represents ñ!B,ò 

which is the denial of ñB.ò And the Parcel is angry at all Parcels that contain an angry orange 

Character and an angry blue Character. After all, an angry Parcel that contains an angry orange 

Character and an angry blue Character represents ñ!(!O && !B,ò which is the denial of ñ(!O && 

!B).ò In other words, the Parcel above would really like to beat the Parcel below. 
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That second Parcelðthe not-angry oneðhowever, couldnôt care less about the angry Parcel 

above. Itôs just chillinô, doing itôs own thing. The angry Parcel denies (negates) the not-angry 

Parcel, but the not-angry Parcel simply asserts itself. (This is because an angry icon represents a 

negated proposition, which is the denial of a proposition, while a not-angry icon represents a 

positive proposition, which simply asserts something as true.) 

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 ones that donôt, arenôt? The answer is that Clubs are 

made of fear, anger, and rage. They are a visible, physical manifestation of those emotions. (If 

you were drawing a comic book, 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 ñ!ò 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 Clubðyou might think you are holding itðbut really, it is in control of 

you. 

 

ñBut why does that mean you are fearful of, or angry at, other things of your own kind?ò you 

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 nearest to hand. But 

the Semantic Realm (in the world of meanings, where propositions exist), transcends 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 Club, therefore, it is filled with fear and rage and wants 

to lash out at whatever is closest to it. And what is closest to it are the other Chambergons or 

Characters that are identical to it, but have one fewer Club. Since they have one fewer Club, they 

are similar enough to be ñclose,ò but are weaker and thus safe to attack. 

 

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 meets a matching Chambergon or 

Character that has no Clubs, it will leave it alone. 

 

 doesnôt care about , but  hates . 

 doesnôt care about , but  hates . 

 doesnôt care about  , and  doesnôt care about  . 

 

 

A doubly-negated proposition is logically equivalent to that same proposition without any 

negations. So a Chambergon or Character with two Clubs doesnôt even notice a matching 
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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 for this rule is, ñClubs can be given and taken in pairs.ò Itôs like two Clubs were the 

same as noneðlike they cancel each other outðor 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 has one or more 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 logically-valid is that two Clubs represent negating the negation of a 

proposition. But if you negate the negation of a proposition, the second negation cancels the first 

negation, leaving the proposition alone. For example, if I write, ñIt is false that I am not going to 

the store,ò the ñit is falseò part negates the word ñnot.ò That leaves us with just, ñI am going to 

the store.ò So, ñIt is false that I am not going to the storeò is logically equivalent to ñI am going 

to the store.ò ñ!!Gò = ñG.ò 

 

But if it works in one direction, it works in the other as well. ñGò = ñ!!G.ò You can take any 

proposition and negate it twice, without actually changing it. The two negations cancel out, like a 

negative times a negative making a positive. 

 

 

Example 1 

 

 
 

In this example, we have three Cards. The Card 2 contains an orange Character, and was simply 

given. (That is, it was already there when we started the Game.) The Card 3 contains an orange 

Character with two Clubs. The boxes at the bottom of Card 2 tell us that this Character with two 

Clubs came from Card 2, using the ñDNò rule. (ñDNò is an abbreviation for ñDouble Negation.ò)  

This means that we can take the orange Character in Card 2, give it two Clubs, and stick it in 
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Card 3, if we use the rule of Double Negation (ñClubs can be given and taken in pairsò). 

 

Card 4 then looks identical to Card 2, except that it is justified by taking the orange Character 

from Card 2 and removing its Clubs. This is just the ñreverseò application of Double Negation 

(ñClubs can be given and taken in pairsò). Why would we do this? Who knows? ñWho knows?,ò 

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. In this example, we started with a 

Parcel. The Parcel had two Clubs, and contained two Characters. We were then able to copy the 

Parcel into Card 3 and remove its Clubs, using the ñDNò rule (since Clubs can be given and 

taken in pairs). We were then able to copy the Parcel from Card 3 into Card 4, and give it back 

its two Clubs, using the same rule. 

 

As with Example 1, there wasnôt much point in doing this. We just ended up back where we 

started. However, it serves to illustrate the fact that the Double Negation rule works ñin both 

directionsò (both for giving and taking pairs of Clubs). 

 

Example 3 

 
 

In Example 3, we actually make progress. We start in Card 2 with a Parcel containing two 
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Characters. This is simply given to us. Then, we copy that Parcel to Card 3, and give it two 

Clubs, using the rule of Double Negation. Then we copy it from Card 3 to Card 4, 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 works both for giving and 

taking pairs of Clubs, but that it works both on the ñoutermostò Piece in any Card (like the Parcel 

in Card 3) as well as for any ñinnerò Pieces (like the blue Character above). 

 

Example 4 

 
Figure 32 

 

The thing to notice in Example 4 is that Card 4 is obtained not by applying the rule of Double 

Negation to Card 3, but by going back and applying the rule of Double Negation to Card 2. 

Cards 3 and 4, in other words, show that you can apply the same rule to the same Card (in this 

case, applying Double Negation to Card 1) and yet obtain different results. This works because 

both Cards 3 and 4 were obtained by taking the contents of Card 2 and giving two Clubs. In Card 

3, those two Clubs were given to the outermost Pyramid. In Card 4, those two Clubs were given 

to the ñCò Character in the Parcel in the Pyramidôs basement. 

This is a rule for both Parcels and Paragons. The motto for this rule is, ñYou can go back and 

forth between seeing double and seeing single.ò (All 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 a Parcel, or in a Paragon, together. Likewise, if you have Parcel or 

Paragon containing two identical Characters or Chambergonsðone in each chamberðyou can 

replace the Parcel or Paragon with the contents of one of its chambers. 

 

Restrictions:  None. You can use this rule on any Character or Chambergon anywhere (even if it 

is a Character or Chambergon inside a Chambergon). 

  

The reason Tautology is justified is that saying a proposition twice cannot possibly produce a 

false statement if the original, single proposition was true. ñGeorge Washington was Americaôs 
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1
st
 Presidentò is true. And thereôs no way to produce a false statement by simply conjoining or 

disjoining that proposition with itself. ñGeorge Washington was Americaôs 1
st
 President and 

George Washington was Americaôs 1
st
 Presidentò is just as true as ñGeorge Washington was 

Americaôs 1
st
 President.ò And the disjunction, ñGeorge Washington was Americaôs 1

st
 President 

or George Washington was Americaôs 1
st
 President,ò must also be true, since ñGeorge 

Washington was Americaôs 1
st
 Presidentò is true. 

  

Likewise, if a proposition is true when you say it twice, saying it only once wonôt change that. 

So, if you ever find yourself needing to assert a true proposition twice in a row, you can go ahead 

and do that (if you join the repeated proposition to itself through conjunction or disjunction). 

And if you find yourself having a conjunction or disjunction that connects two identical 

propositions, you can scrap the complicated proposition in favor of its simpler, short version. 

 

Example 1 

 
 

Since weôre given a Character in Card 2, we can replace it with a doubled version of itself in 

Card 3, citing the Tautology rule. And, given that we have a Character in Card 2, we can 

duplicate it and put it in a Parcel in Card 3. However, if we had been given the Parcel in Card 3 

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 

 

Note, however, that we didnôt have to use Tautology to produce a Parcel (ñ&&ò). We could have 

produced a Paragon instead. 
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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 from either a Parcel 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 

 
 

Instead of using a Paragon, we could have used a Parcel, like this: 
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In fact, we could mix the two together: 

 

 
 

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. The yellow Character(s) has (have) a Club (ñ!Yò), and 

we start with the Character ñdoubledò in Card 2. But both of those facts are irrelevant. All that is 

relevant in Card 3 is that the yellow Character with a Club is identical to the contents of both 

chambers of the Paragon or Parcel in Card 2. Theyôre all yellow Characters with exactly one 

Club each. And the same is true of the move from Card 3 to Card 4. However, the introduction of 

a Club does make things potentially tricky. (See the Example 3.) 

 

Example 3  

 
 

Example 3 is rather odd, in that it duplicates the pink Character from Card 2, but not its Club. 

Instead, it leaves the Club outside the resultant Parcel. We could do the same thing with a 

Paragon, however, as follows: 
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The version with the Parcel would look like this in symbols: 

 

2. !Z  Given 

3. !(Z && Z)  2 Taut 

4. !Z  3 Taut 

 

The version with the Paragon would look like this: 

 

2. !Z  Given 

3. !(Z || Z) 2 Taut 

4. !Z  3 Taut 

 

This is justified by the Tautology rule. After all, you start with a negated proposition, and that 

negation is still there in Card 3, even though youôre now ñsayingò the proposition twice. It is as if 

you went from ñ!(Z)ò to ñ!(Z && Z).ò The change is happening ñinside the parentheses.ò 

 

Furthermore, when you replace the Parcel or Paragon in Card 3 with the pink Character in Card 

4, the Club is not replaced. It remains, and now attaches itself to the Character. Itôs as if it had 

been patiently waiting, outside the Parcel or Paragon, for the Character to return. 

 

Example 4 
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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 single Parcel. This is justified by the 

ñTautologyò rule, as is the collapsing of both Paragons back into a single Paragon in Card 3. In 

symbols, it would look like this: 

 

2. (A || A)    Given 

3. ((A || A) && (A || A))  2 Taut 

4. (A || A)   3 Taut 

 

And if we wanted to, we couldôve done any number of different combinations: 

 

 
 

Or: 

 

 
 

And the colors donôt have to all be the same, either: 
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The reason these examples are justified by Tautology is that (1) a single thing is being duplicated 

and placed inside the chambers of a new Paragon or Parcel, or (2) a Paragon/Parcel whose 

contents exactly match each other is being replaced by a single copy of whatever it contains. It 

just so happens that in these instances, the ñsingle thingò is itself a Chambergon containing 

multiple things. 

 

Example 5 

 
 

Here, in Card 2, we noticed that there was a Parcel, both of whose chambers had identical 

contents. We then replaced that Parcel in Card 3 with one copy of the duplicate contents. This is 

justified by Tautology, since weôve just gone from saying something twice (using a conjunction), 

to saying it once. Likewise, the move from Card 3 to Card 4 is justified by the Tautology rule, 

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

We couldôve duplicated the brown Character in the attic, and replaced it with a Parcel or Paragon 

containing two brown Characters. But we didnôt. Because we didnôt have to. We can do what we 

want. You canôt tell us 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 ñpowersò) are ñrecyclingò rules. You can undo 

their results simply by applying them again. And since ñrecyclingò rules are ñequivalenceò rules, 

you can apply them to any Character or Chambergon anywhere. You donôt have to apply them 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, like the Conjunction Elimination and Conjunction 

Introduction rules (which we will do next), are ñLandfillò rules. They only work in one direction, 

so once you use one of these powers, thereôs no going back. You have to throw it in the landfill. 

(Well, thatôs actually a lie; in some cases you can go back, but to do so requires using a different 

power. You canôt just use the same power all over again.) 

 

Landfill rules (or ñinference rulesò), furthermore, can only be applied to whatever is the 

outermost icon in a Card. They canôt be applied to icons that are inside of other icons. The reason 

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

said previously. You are actually making an inference, and thus are saying something new. But 

you canôt take a true proposition, changing one of its parts to something new, and still expect the 

resulting proposition to still be true. It might be, but there are no guarantees. So, landfill rulesð

rules that effectively introduce something new instead of recycling something oldðcan only be 

applied to ñthe proposition as a wholeò (i.e., to the outermost icon/piece in a Card). 

 

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

The motto for this rule is, ñItôs Always Christmas!,ò or ñYou can open a Package whenever you 

want.ò When you open a Parcel, you get to take out one thing. If you want to take out both, you 

have to use two Cards (one for each chamber you empty).  

 

Restrictions:  This only works for Parcels that are not inside other Chambergons, and that do not 

have a Club. If the Parcel is inside another Chambergon, the other Chambergon 

holds it shut. And if the Parcel has a Club, it will fight off any attempt to open the 

Parcel. Furthermore, you can only take one thing out of a Parcel per 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 are true. But if both are true, itôs perfectly 

acceptable for you to assert that either one is true individually. For example, if I say, ñIôm happy 

and Iôm going to have a snack,ò Iôve claimed that both the proposition, ñIôm happy,ò and the 

proposition, ñIôm going to have a snackò are true. But if theyôre both true, I am justified in 

saying that either one is true, all by itself. I could just say, ñIôm going to have a snack.ò And 

since the more complex conjunction, ñIôm happy and Iôm going to have a snack,ò is true, the 

simpler, ñIôm going to have a snackò must be true too. 
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Example 1 

 
 

In Example 1, we are given a Parcel in Card 2. Since the ñConjunction Eliminationò (abbreviated 

ñCEò) rule says that itôs always Christmas, we can open the Parcel whenever we want. We empty 

its first chamber into Card 1, and its second chamber into Card 2. We didnôt have to empty both 

chambers if we didnôt want to, and we could have emptied chamber 2 first. But thatôs how we 

did it this time. (Notice that the justification for Card 4 is ñ2 CE,ò since the purple Character 

comes from the Parcel in Card 2, rather than coming from Card 3.) 

 

In symbols, Example 1 would look like this: 

 

2. (O && P) Given 

3. O  2 CE 

4. P  2 CE 

 

Example 2 

 
 

In Example 2, we use the ñConjunction Eliminationò (or ñSimplificationò) rule to unpack a more 

complex Parcel. We empty its second chamber first, producing Card 3, and then its first 

chamber, producing Card 4.  
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In symbols, Example 2 would look like this: 

 

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

3. Z   2 CE 

4. (Y - > G)  2 CE 

 

Example 3 

 
 

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 

applied to the outermost icon in a card. If we want to take out the red Character, therefore, we 

have to apply ñCEò twice. First, we apply it to open the Parcel in Card 2 and take out the 

contents of the left chamber. We place those contents in Card 3. This makes the 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 do in Card 5), thatôs as far as we can go with the contents of the right 

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. 

 

Hereôs what Example 3 would look like in code (i.e., in symbols): 

 

2. ((B && !R) && !(G && A))  Given 

3. (B && !R)    2 CE 

4. !R    3 CE 

5. !(G && A)    2 CE 

 

The reason you canôt open a Parcel that has a Club is that a Parcel with a Club is a negated 

conjunction. It says that a conjunction (e.g., ñG && Aò) is false. But there are three ways in 

which a conjunction could end up being false. The first of its constituent propositions (ñGò) 

might be false, while the second (ñAò) is true. The second of its propositions (ñAò) might be 

false, while the first (ñGò) is true. Or both might be false. We just donôt know. So, we canôt just 
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take the contents out of a Parcel that has a Club, and then ñassertò those contents to be true by 

themselves. 

The motto of this rule is, ñYou can pack things up whenever you want.ò Itôs the opposite of 

Conjunction Elimination/Simplification. If you take the contents of any two Cards (and you must 

take all the contents of both Cards)ðwhether they be Characters or Chambergonsðyou can put 

them in a Parcel. And whatôs especially nice is, you can put them in, in any order. Just because 

one is from an earlier Card than the other doesnôt mean you have to put it in the ñfirstò (that is, 

the left) chamber. You can put it in the right chamber if you want. 

 

Restrictions:  The two things youôre packing into the Parcel must actually be available. That is, 

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, then it must be true that ñIt is raining and chocolate is tasty.ò 

 

Example 1 

 
 

There are two things to pay attention to in Example 1. The first is the visual similarity between 

Cards and the chambers of a Parcel. In a way, two Cards placed side-by-side, resemble a Parcel 

containing the contents of the two Cards. It is natural, therefore, to simply make this implicit 

image explicit, by packing the contents of Cards 2 and 3 into a Parcel in Card 4. (The Parcel in 

Card 4, you might say, is just a picture of Cards 1 and 2, ñzoomed out.ò)  

 

The second thing to pay attention to in Example 1 is the fact that Card 4 is justified by ñ2, 3 CI.ò 

That is, the justification for Card 3 cites two Cards, rather than one, since the contents of its 

Parcel come from two different Cards. Whereas 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 

 
 

The message of Example 2 is that (a) not only can Characters be packed away using the 

Conjunction Introduction rule, 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 Card 3, and the pink Character in Card 2, the Pyramid 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 - > O)  Given 

4. (Z && (B - > O)) 2, 3 CI 

 

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

3). 

 

Example 3 
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The first 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 using the Conjunction Introduction 

rule. The second purpose of Example 3 is to remind us that anything can be packed up into a 

Parcel using CI. It doesnôt matter if the things being packed up are themselves Parcels, if they 

have Clubs, or if they are some other Chambergon or Character. Anything can be put in a box. 

This is especially important to remember, since Conjunction Elimination cannot be applied to 

anything but Parcels (i.e., it will only allow you to unpack a Parcel), and it canôt be applied to 

Parcels that have Clubs (i.e., if a Parcel has a Club, you canôt open it to take out its contents). 

Done! We finally finished the chapter! Did you think it was never going to end? I sure thought it 

wasnôt. I believed the proposition, ñIt is false that the chapter will  end,ò which I will symbolize 

as ñ!E.ò (Actually, I didnôt believe that it is false that the chapter would end. So, ñ!!E.ò) 

 

In this chapter, we have seen examples of how the four rules available to all Level 0 players 

work. Now, I think, it is time to actually play some games. 
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In Chapter 0 we covered four rules. Two of themðDouble Negation (ñDNò) and Tautology 

(ñTautò)ðwere recycling rules (or, if weôre being technical, ñequivalence rulesò). They can be 

applied to any piece, anywhere, in any game at any timeðand if you donôt like the result all you 

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

 

The other two rules in Chapter 0ðConjunction Elimination (ñCEò) and Conjunction 

Introduction (ñCIò)ðwhere landfill rules (or, if weôre being technical, ñinference rulesò). They 

can only be applied to icons that are the ñoutermostò in their Cards. You canôt apply them to 

Chambergon thatôs inside another Chambergon. And you canôt get back to where you started just 

by applying them again. To ñget back to where you started,ò youôd have to apply the other rule 

(CI if you used CE; CE if you used CI) 

 

So, Chapter 0 was split half-and-half between recycling rules and landfill rules. In this chapter, 

the same thing will happen. The difference is that in this chapter, we only have to cover two 

rules. DeMorganôs Theorem is a recycling ruleðwhen you apply it, you donôt change anything. 

You just say the same thing in a slightly different 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. 

 

Iôm back. First, I can tell you De Morganôs full name was ñAugustus De Morgan,ò and thatð

despite having such an un-British nameðhe was British. 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 were friends.
22

 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 Boole.
23

 

                                                 
22

 ñAugustus De Morgan,ò Wikipedia, http://en.wikipedia.org/wiki/Augustus_De_Morgan; ñGeorge 

Boole,ò Wikipedia, http://en.wikipedia.org/wiki/George_Boole. 
23

 ñAugustus De Morgan,ò Encyclopedia Britannica, 

http://www.britannica.com/EBchecked/topic/153815/Augustus-De-Morgan.  
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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 Morganôs impact on your life hasnôt been all bad. You know how you can write a 

fraction like thisðñ1/2òðinstead of like thisðñò? That was De Morganôs idea.
24

  

De Morganôs Theorem (or ñDe Morganôs Lawò) shows that conjunction and disjunction are the 

same operation, if you also have access to negation. If youôve got a conjunction, you can turn it 

into a disjunction with negation. If youôve got a disjunction, you can turn it into conjunction with 

negation.  

 

In other words, while conjunction and disjunction look like different ways of combining two 

propositions into a larger proposition, they are actually two different expressions of a more 

fundamental operation. This operation can appear as either conjunction (and negation), or as 

disjunction (and negation), but it is, strictly speaking, 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 subtracting a negative number. You can get subtraction 

from addition if you have access to negation (I mean, ñto negativesò), and you can get addition 

from subtraction if you have access to negatives. 

 

Perhaps more interestingly for us (and by ñus,ò I mean, ñmeò), is this: the fact that conjunction 

is, in some sense, disjunction plus negationðand that disjunction is, in some sense, conjunction 

plus negationðshows once again that negation is a different kind of thing from conjunction and 

disjunction. While conjunction 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 conjunction and disjunction both are.  

The motto of this rule is, ñClubs are like battering rams.ò Itôs a rule that works for both Parcels 

and Paragons. If the Parcel or 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 Chambergon are shifted; if itôs a Parcel, it tilts into a Paragon, and if itôs a 

Paragon, it is straightened back up into a Parcel. 

 

Now, the process also works in reverse. If the contents of the two chambers in either a Parcel or 

a Paragon have at least one Club, you can combine one Club from each chamber into a larger 

Club for the whole Parcel. This reduces the number of Clubs for each of the chambers by one, 

but increases the number of Clubs the Parcel or Paragon has by one. Furthermore, as this new 

Club crashes through the walls and out into the open, the walls are shifted, and the Parcel 

becomes a Paragon, or the Paragon becomes a Parcel.  

 

                                                 
24

 Ibid.  
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In De Morganôs Theorem, what happens is that the ñfearò or ñangerò that Clubs represent is 

transferred from a Chambergon to its contents, or from a Chambergonôs contents to the 

Chambergon. In essence, De Morganôs Theorem allows Pieces in the game to let other pieces 

worry for them. And, after all, thereôs not much difference between the whole Chambergon 

being worried or angry, and everything in it being worried or angry (just like it wouldnôt make 

any sense to say that a group is worried or angry if everyone in the group werenôt worried or 

angry, and it wouldnôt make sense to say that everyone in a group was worried or angry, but the 

group wasnôt worried or angry).
25

 

 

So, De Morganôs Theorem allows us to ñcomfortò by shifting their distress to other Pieces, and 

to worry or enrage Pieces by asking them to take over the emotions of other Pieces. 

 

Restrictions:  This rule works for Parcels and Paragons that are in other Chambergons, and for 

Parcels and Paragons that are not in other Chambergons. However, either the 

Parcel or Paragon itself must 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 those two Clubs can be joined into 

one, and given to the Chambergon as a whole). 

 

The logical justification for De Morganôs Theorem would go something like this. . . . 

 

[WARNING : The following contains a lot of symbolism, and will remind you of why I decided 

to do icons instead of symbols in this book. If you canôt handle it, skip the paragraphs with the 

ñSymbolism Warningò in the margin.] 

 

Take two propositionsðlike, ñLogic is the funnest,ò and ñCollege courses are so easyòðand 

conjoin them into the single proposition: ñLogic is the funnest and college courses are so easy.ò  

 

Letôs use ñFò to stand for ñLogic is the funnest,ò and ñEò to stand for ñCollege courses are so 

easy.ò If we do that, then ñLogic is the funnest and college courses are so easyò is ñ(F && E).ò 

 

Now, imagine that I assert that proposition, and you tell me that Iôm wrong. You say, ñóLogic is 

the funnest and college courses are so easyô is false,ò or ñIt is not the case that logic is the 

funnest and college courses are so easy.ò In symbols, that would be ñ!(F && E).ò 

 

But that just means you disagree with the whole conjunction (or, ñthe conjunction as a wholeò). I 

donôt know, based on your denial of the whole, how you feel about the individual parts. Did you 

negate whole proposition because you disagree that logic is the funnest? Or did you negate it 

because you disagree that college courses are so easy? Do you believe ñ!Fò or ñ!Eò? (Or maybe 

both?) 

 

The answer is that, until you tell me more, I donôt know. Either you think ñLogic is the funnestò 

is wrong, or you think ñCollege courses are so easyò is wrong. So, from the claim, ñIt is not the 

case that logic is the funnest and college courses are so easy,ò I can infer that, ñEither ólogic is 

                                                 
25

 The difference, of course, is that a group is not a whole; it is not a single thing. It is a bunch of different 

things. 
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the funnestô is false, or ócollege courses are so easyô is false.ò From a negated conjunction, I 

conclude a disjunction of negations. From ñ!(F && E),ò I can infer ñ(!F || !E).ò (Do you see how 

the ñ!ò moves from outside the parentheses, to inside, and the ñ&&ò changes to ñ||ò?) 

 

Now, imagine that you come up to me and say, ñWe need both Francine and Eddie to come 

through for us tonight. The problem is getting Francine to fly. Eddie will  flyðhe always doesð

but you know how forgetful he is. Heôll forget to eat before flying, and will pass out from hunger 

mid-trip. Iôve just got a bad feeling about the whole thing. Either Francine wonôt fly tonight or 

Eddie wonôt eat. This is going to be a disaster.ò If we use ñFò for ñFrancine will fly tonight,ò 

then ñFrancine wonôt fly  tonightò would be ñ!F.ò And if we use ñEò for ñEddie will eat,ò then 

ñEddie wonôt eatò is ñ!E.ò Therefore, ñEither Francine wonôt fly tonight or Eddie wonôt eat,ò is 

ñ(!F || !E).ò 

 

From what you told me, you think tonight is going to be a disaster because we need ñ(F && E)ò 

to be true (we need Francine to fly and Eddie to eat), but we know that ñ(!F || !E)ò (either 

Francine wonôt fly or Eddie wonôt eat). So, that means ñ(F && E)ò isnôt going to happen. At 

least one of the twoðFrancine or Eddieðis going to fail us, which means ñ(F && E)ò isnôt 

going to be true. In other words, from ñ(!F || !E),ò we can conclude ñ!(F && E).ò (Notice how 

the exclamation marks inside the parentheses move to the outside, and the ñ||ò changes to ñ&&.ò) 

 

What we have just seen is two examples of DeMorganôs Theorem. The first showed us that ñ!(F 

&& E)ò entails ñ(!F || !E).ò The second showed us that ñ(!F || !E)ò entails ñ!(F && E).ò And that 

means:  

 

!(F && E) - > (!F || !E) 

 

and 

 

(!F || !E) - > !(F && E) 

 

It goes both ways, which means we can just used a double-headed arrow, like this: 

 

!(F && E) <- > (!F || !E) 

 

But thatôs just one half of De Morganôs Theorem. The rule also works if we start or end with a 

negated disjunction. Imagine, for instance, that I say it will either be frigid or epic tomorrow, but 

you disagree. I say, ñ(F || E),ò while you say, ñ!(F || E).ò Perhaps you think it is going to be 

mediocre or be boring, instead of being either frigid or epic. But, whatever you think is actually 

going to happen, you hold that ñit is not the case either that it will be frigid or that it will be 

epic.ò Neither is going to occur, you claim.  

 

So, it goes like this. ñIt is not the case either that it will be frigid or that it will be epicòðñ!(F || 

E).ò But that means, ñNeither will it be frigid, nor will it be epicò (or, ñIt will neither be frigid 

nor be epicò). But that means, ñIt is not going to be frigid, and it is not going to be epicòðñ(!F 

&& ! E).ò In other words, ñ!(F || E)ò means the same thing as ñ(!F && ! E).ò 

 

!!
!S

Y
M

B
O

L
IS

M
 W

A
R

N
IN

G
!!

! 
  
  
  
  
  
  
  
  
  
  
  
 !

!!
S

Y
M

B
O

L
IS

M
 W

A
R

N
IN

G
!!
! 
  
  
  
  
  
  
  
  
  
  !!
!S

Y
M

B
O

L
IS

M
 W

A
R

N
IN

G
!!

!
 

 



55 

 

  

Now, imagine that your parents ask you what phys ed stuff you are doing this semester. They 

suggest you join the fishing or equestrian teams, but you refuse. You say, ñI am not going to fish, 

and I am not going to do equestrian. You canôt make me.ò If ñFò stands for ñI am going to fish,ò 

then ñ!Fò stands for ñI am not going to fish. And if ñEò stands for ñI am going to do equestrian,ò 

then ñ!Eò stands for ñI am not going to do equestrian.ò What you have told your parents (ñI am 

not going to fish and I am not going to do equestrianò) is ñ(!F && ! E).ò 

 

But if you say you are not going to fish and you are not going to do equestrian, 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 otherðñ!(F || E).ò If you are refusing to do both, then you wonôt do either. So, ñ(!F && 

!E)ò (ñI am not going to fish, and I am not going to do equestrianò) means the same thing as ñ!(F 

|| E)ò (ñI am not either going to fish or do equestrian.ò). 

 

So, we have seen that !(F || E) - > (!F && ! E). And we have seen that (!F && ! E) - > !(F || E). But 

if both are true, then ñit goes both ways.ò 

 

!(F || E) <- > (!F && ! E) 

 

You will recall, furthermore, that !(F && E) <- > (!F || !E). So, De Morganôs Theorem says: 

 

!(F && E) <- > (!F || !E)  

and 

!(F || E) <- > (!F && !E)  

 

Got it? Are you ready for the symbolism to be over? Good. Letôs take a look at some examples 

using icons instead. 

 

Example 1 

 
 

In Card 2, we have a Parcel with a Club. Thatôs all we need to apply DeMorganôs Theorem. We 

push the Club through the wall, causing it to splinter into two smaller Clubs, and causing the 

walls to shift. One of the new smaller Clubs goes to the brown Character in the left chamber, 

while the other goes to the blue Character in the right chamber. Meanwhile, because of the 

shifting of the walls, the Parcel has transformed into a Paragon.  
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Then, in Card 3, 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 DeMorganôs Theorem again. We take the Clubs away 

from the brown Character and the blue Character, and pull them through the wall, back into the 

open. This passage through the wall reunites them into one larger Club, but also shifts the walls 

again. The wall-shift transforms the Paragon back into a Parcel. 

 

Example 2 

 
 

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

shove the Club through the wall of the Parcel, whereupon it shatters into two smaller Clubs. One 

Club goes to the left chamber, and one goes to the right. However, the blue 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 the Parcel tilts all the walls, transforming the Parcel into a Paragon. 

 

Then, in Card 3, we see that we have a Paragon, and that the contents of both its chambers have 

at least one Club. In fact, the blue Character in its left chamber has two clubs. So, we take one 

Club away from the contents of both chambers, and mold them into one larger club, which we 

give to the outermost Chambergon. However, the impact of this new Club, passing through the 

wall, shifts the wallsô alignment, transforming the Chambergon into a Parcel. Thus, we have a 

Parcel with a Club, which contains a blue Character that now only has one Club, and an orange 

Character that has no Clubs. 

 

Example 3 
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In this example, we begin with a Parcel. But this time, the Parcel has no Club. Rather, the 

contents of its chambers both have one Club. This means we can apply DeMorganôs Theorem. 

We take the Club from 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 

Parcel, however, the walls are destabilized and the Parcel becomes a Paragon. 

 

However, we couldôve done something different. So, in Card 4, we take our other option. De 

Morganôs Theorem is a recycling rule, so it can be applied not only to the outermost piece in a 

Card, but also to pieces that are inside other pieces. In Card 4, we have performed De Morgan on 

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

 

Example 4 

 
 

Here, we have a Pyramid, with a Club. De Morganôs Theorem, however, only applies to Parcels 

and Paragons. Looking at the basement of the Pyramid, however, we see a Parcel, the contents of 

whose chambers both have a Club. In 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 Morganôs Theorem is recycling rule, furthermore, we can apply it again, and end up 

back where we started. 

 

Example 5 
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This example is very similar to the previous one. The main difference is that we seem to have a 

choice about how to apply DeMorganôs Theorem when moving from Card 2 to Card 3. We could 

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 we could move the Parcelôs Club inside, giving another Club to both 

the blue and green Characters, and changing the Parcel into a Paragon. However, if we did this, 

the green Character would have three Clubs, which is not allowed in Chambergon Battle Logic. 

(You can triple negate propositions in symbolic logic, but thatôs overkill; so, in Chambergon 

Battle Logic, youôre limited to two Clubs.)  

 

In moving from Card 3 to Card 4, however, we do not have a choice about how to apply 

DeMorganôs Theorem. This is because the blue Character in the Paragonôs left chamber does not 

have a Club, and so we could not take a Club away from it. Thus, our only immediate option is to 

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

blue Character, and another new Club to the green Character. 

 

That is our only immediate option. However, there is another option that would require an extra 

Card. We could apply the Double Negation rule to Card 3, and give the blue Character a pair of 

Clubs. Then, we could apply DeMorganôs Theorem ñin either direction.ò Not only would the 

Paragon have two Clubs, but the Characters in both its chambers would each have at least one 

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 

DeMorganôs Theorem in situations where we otherwise wouldnôt be able to. For example, if a 

Parcel has no Clubs, we can use Double Negation to give it two Clubs, and then move one of 

those Clubs inside, transforming the Parcel into a Paragon. Or, if neither of the contents of a 

Paragonôs two chambers has a Club, we can give a pair of Clubs to each, applying Double 

Negation over two Cards. Then, we can take one Club away from each, change the Paragon to a 

Parcel, and fashion those two Clubs into a single larger Club for the Parcel. 

 

Oh the possibilities! 

We covered ñConjunction Eliminationò earlier (0.4). That rule says youôre allowed to open a 

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 contents if you have help.  

 

Hereôs the deal: Parcels have nice, safe, box-like corners. But Paragons have sharp corners. If 

you try to grab a Paragon to open it, youôll get stabbed by the pointy corners. So, you canôt open 

a Paragon to extract its contents if you wonôt have something that will beat its sharp edges into a 

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 corner opposite to the contents you want to extract from the 

Paragon. After all, thatôs the corner youôll need to hold onto as you pry open the lid with your 

other hand.  

 

So, to extract the contents of the left chamber of a Paragon, you need help from something that 

exactly matches the contents of the right 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 extract the contents of the 

right chamber of a Paragon, you need help from something that exactly matches the contents of 

the left chamber, except that it has one more club than those contents. 

 

Restrictions:  This rule will not work on a Paragon that has a Club. If it has a Club, it will fend 

off the attack, and nothing will come of it. Likewise, this rule will not work if the 

Paragon in question, and the attacker you turn loose on it, are not both the main 

pieces in two separate Cards. (Neither can be inside a Chambergon, in other 

words.) 

 

The logical justification for this rule is much more straightforward than the justification for De 

Morganôs Theorem. The idea is this: If you know that either Sally or Billy stole the last cookie, 

but then you discover that Sally didnôt steal the cookie, you can conclude that Billy must have. 

After all, it was one of the two of them, and it wasnôt Sally.  

 

In other words, if you know that either A or B is true (youôre just not sure which), but then you 

happen to discover that A isnôt true, you can rightfully conclude that B must be true. After all, 

the whole statement, ñ(A || B),ò was true, and that means one of its parts (either A or B) must be 

true. So, if A turned out not to be true (ñ!Aò), the only option left over is that B is true.  

 

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

to draw a conclusionðis called a ñsyllogism.ò Thatôs just an old, fancy Greek word for 

ñargument,ò but itôs helpful to know. And since this kind of argument centers on a ñdisjunction,ò 

the rule is often called ñDisjunctive Syllogismò instead of ñDisjunction Elimination.ò 

 

Example 1 
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Here we have a lone blue Character with a Club. On the horizon, it spies a Paragon. And in one 

chamber of that Paragon, it sees a blue Character . . . with no Club. Its anger begins to rise, like 

the Incredible Hulk. It charges the Paragon, heedless of the fact that it is trying to singlehandedly 

take on a tank. But it knows the Paragonôs weakness: those acute corners are unstable, and thus 

vulnerable to a Club attack. And attack is just what the blue Character with a Club does. It will 

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

that are totally wrong. No. That blue Character must be destroyed. 

 

And when the blue Character is destroyedðwhen its chamber of the Paragon lies in ruinsðthe 

orange Character in the other chamber suddenly realizes it is free. No longer will it be tortured 

by the annoying way the blue Character breathes through its nose when it is listening to music 

too loudly through its headphones. It is free. Thus, in Card 4, the orange Character moves out 

into the open. 

 

Example 2 

 
 

Imagine what we have above are three scenes from a movie. The two Chambergons in Cards 2 

and 3 are ñGiven.ò But then we get to Card 4. In this scene, thereôs a blue Character running 

around free, not in any Chambergon whatsoever. Where did it come from? What happened 

between the third and fourth scenes of the movie to allow the blue Character to be in this 

position?  

 

Looking back over Cards 2 and 3, we see a blue Character in the right chamber of the Paragon. 

So, we conclude that the blue Character must have come there. Now, the justification for Card 4 

says that the blue Character is ñfromò both Cards 2 and 3, using ñDEò (ñDisjunction 

Eliminationò). That is, somehow the blue Character got free because of the application of the 

Disjunction Elimination rule to both Cards 2 and 3. But what does this mean?  

 

Here is the sordid tale. You will recall that anything with a Club loathes anything it matches, but 

which has one fewer Clubs than it does. So, the yellow/purple Pyramid in Card 2 hates all 

yellow/purple Pyramids who have no Clubs, since it has exactly one Club. What does this mean? 

How can a Pyramid have feelings? And what is it that this yellow/purple Pyramid hates about all 

yellow/purple Pyramids who have no Clubs?  
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It could be that when we say the yellow/purple Pyramid with one Club hates all yellow/purple 

Pyramids with no Clubs, what we mean is that the yellow Character and blue Character in the 

Pyramid strongly disagree with any yellow Character and purple Character being together in a 

Pyramid like that. After all, all yellow Characters belong to a single class, as do all purple 

Characters, all orange Characters, and so on. So, maybe the yellow Character and purple 

Character in the Pyramid with a Club are ñclassists.ò Maybe they think that purple Characters 

belong to the upper class, and yellow Characters belong to the working class, and so it is just not 

right for a yellow Character to be in the attic of a Pyramid while the purple Character is in the 

basement.  

 

Or, maybe they are made uncomfortable by the implication that yellow Characters rest on, 

depend on, or are supported by, purple Characters. That is, after all, what a normal yellow/purple 

Pyramid with no Club would tell you (since the yellow Character is in its attic, which rests on, or 

depends on, the basement, which contains the purple 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 the yellow/purple Pyramid with the Club? Why the 

hate that would lead it to attack any yellow/purple Pyramid who had no Club? Itôs only because 

the yellow/purple Pyramid with a Club recognizes itself in the yellow/purple Character with no 

Club. After all, theyôre both Pyramids, and both have an yellow Character in the attic and a 

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 an yellow/purple Pyramid gets a Club, the negative powers that emanate from the Club 

elicit and intensify this natural self-disapproval, magnify it into self-loathing, and turn the fire of 

this fury against everything the yellow/purple Pyramid sees in others that it is opposed to in 

itself.  

 

Or maybe, since you can think of a Pyramid as something like a tank that has been transformed 

into a mobile antiaircraft platform, the fact that an yellow/purple Pyramid with a Club will seek 

out and destroy all other yellow/purple Pyramids that have no Club is a consequence of faulty 

programing. Maybe the tank/antiaircraft platformôs automated search for enemy troops is 

interfered with by the presence of the Club, and this sends the Pyramid on an unending seek-and-

destroy mission against all Pyramids that match it, but have one fewer Club. (After all, why go 

after another Pyramid that has an equal number of Clubs, or a greater number? Youôd just be 

asking for trouble.)  

 

Whatever the case, once the yellow/purple Pyramid with a Club in Card 2, above, realizes thereôs 

an yellow/purple Pyramid with no club in the left chamber of the Paragon in Card 3, it will go 

berserk and fall upon it in a rage. And since the Paragon in Card 3 has no Club of its own, it 

cannot properly defend itself. The yellow/purple Pyramid with a Club will destroy the left 

chamber of the Paragon, and the Clubless yellow/purple Pyramid it contains. And this is how the 

blue Character ends up escaping into Card 4.  

 

Example 3 
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We could tell much the same story here as we did for the previous example. We are given a 

Paragon in Card 3, 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 chamber. The red Character with 

a Club in Card 2, specifically, hates the Clubless red Character in the left chamber of the Paragon 

in Card 3.  

 

So it attacks.  

 

Now, if that red Character in Card 3 had been in a Parcel, rather than a Paragon, it would have 

been safe. The compacted shape of a Parcel could have withstood the attack. But the acute angles 

of the Paragon, while sharp and dangerous, are also weak points in the structure. And the red 

Character with a Club in Card 2 takes advantage of this weakness to wreak havoc. This results in 

the freedom of the green/purple Parcel in Card 4, but you have to ask yourself: was it really 

worth it? 

 

Example 4 

 
 

The green/purple Parcel in Card 1 hates all green/purple Parcels who have no Clubs, because it 

has exactly one Club. But thatôs irrelevant, because itôs locked away inside a Paragon, and canôt 

do anything to anyone. But the green/purple Parcel with two Clubs can. And what it hates are not 
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green/purple Parcels with no Clubs. After all, we could easily turn it into such a Parcel just by 

using the Double Negation rule on it. No. What it hates are green/purple Parcels with one Club. 

Those are the enemies it roams the battlefield seeking to take down.  

 

When turned loose on the Paragon in Card 2, therefore, the green/purple Parcel with two Clubs 

will attack the right chamber, freeing the red Character from the left chamber. And the red 

Character is grateful, of course. Look at it, sitting there, being grateful in Card 4. 

 

The important point to notice here is that the order of the Paragon and the Club cards doesnôt 

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 Paragon-to-be-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 of the chambers of the Paragon, except that it has one more Club than 

that icon. 

Remember that all the powers from Chapter 0 are still in effect. Sometimes, to use De Morgan 

you first have to apply Double Negation, so that you have enough Clubs. 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 in another 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 difference between recycling (ñequivalenceò) rules and 

landfill (ñinferenceò) rules. Recycling rules allow us to swap pieces out for their equivalents, and 

thus can be applied to any icon anywhere. Landfill rules, however, can only be applied to the 

outermost Pieces in the Cards they use. Icons inside those pieces canôt be touched unless you 

have a rule that specifically allows you to extract them and put them in a Card all by themselves.  
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The Level 0 Powers were Double Negation, Tautology, Conjunction Elimination, and 

Conjunction Introduction. Double Negation and Tautology are recycling rules, which means that 

they can undo themselves. If you use them, but find you donôt like the results, you can always 

apply them again to get back to where you started. The recycling rules donôt actually change 

anything, logically-speakingðthey just change the way things look. And, since they donôt 

change anything you can apply them to any piece/icon anywhere in any card. 

 

What was cool about Double Negation and Tautology, furthermore, is that they both doubled 

things. Double Negation doubled Clubs. Tautology doubled everything else. (And it even 

doubled Clubs so long as you were doubling whatever the Clubs were attached 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. Whereas the recycling powers (ñequivalence rulesò) could undo 

themselves, the landfill rules (ñinference rules,ò like Conjunction Introduction and Conjunction 

Eliminatio) require a counterpart power in order to undo their damage. Wimps. Take some 

responsibility for the messes you make. 

 

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

couldnôt unpack a box with Conjunction Elimination if it was stuck inside another box. (After 

all, itôs inside the other box! You have to open the outisde box before you can open the inside 

box.) And you couldnôt pack things into a box if that box was inside another box. You canôt just 

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

 

ñBut how come you can Double Negate or Tautology things even if theyôre inside other things?ò 

you wisely ask. Because recycling rules donôt actually change anything. The logical meaning of 

the overall structure remains the same. With landfill rules, however, youôre actually adding 

something new, or leaving out something old. You donôt just have the same structure all over 

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. The 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 corners. Disjunction Elimination also involved Clubs, you will 

recall. Itôs just that the Clubs in question had to be brought in from another card. Using 

Conjunction Elimination, you can unpack a Parcel by yourself. If you want to unpack 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 Elimination, therefore, are ways of getting rid of a 
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Chambergon and extracting whatôs inside it. But Disjunction Elimination is a more complex, 

surgical procedure. 

 

Just like Conjunction Elimination could be undone by Conjunction Introduction, Disjunction 

elimination also has a partner and opposite power: Disjunction Introduction. It may be the 

strangest power in this entire game, though, so we did the more relatively-normal DE first. In 

fact, while we will be learning Disjunction Introduction in this chapter, weôre going to do 

another power first: Implication. In this chapter, therefore, we will continue the tradition of doing 

half recycling rules, and half landfill rules. And weôll continue the tradition of doing the 

recycling rules first.  

The motto for this rule is, ñYou can turn any Paragon anywhere into a Pyramid, and vice versa.ò 

This is one of the most important rules in the entire game, but it is not without precursors. It 

essentially extends the principle introduced by De Morganôs Theorem: the main connectives of 

logic are not actually distinct operations. They are a single operation manifesting in different 

guises depending on how negation is applied. 

 

Like De Morganôs Theorem, furthermore, Implication allows you to give or take a single Club, 

rather than having to give and take them in pairs (using Double Negation). De Morgan does this 

byðto speak metaphoricallyðtransferring responsibility for the groupôs fear and anger to the 

individuals, or by transferring responsibility for the individualsô fear and anger to the group. The 

Club moves from belonging to the Parcel or Paragon, to belonging to the contents of the Parcel 

or Paragon (or vice versa).  

 

Implication, in contrastðand to speak metaphorically, againðhas 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 people donôt like sudden changes in height. 

 

Hereôs how it works. When someone is frightened suddenly by falling, or by being flung 

unexpectedly upwards, the surprised and frightened person will cry out. That is, she or he will 

exclaimðemit 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 where it isðif it has no Clubs, and thus no fear or 

angerðall we have to do is lower it or raise it within whatever Chambergon contains it. 

 

 

ñhappyò 

where it is 

 
raised 

 U
 

frightened/ 

enraged by 

new height 
 

 

 

 

ñhappyò 

where it is  ᵂ  
dropped 

 frightened/ 

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 Chambergon. If 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 Chambergon 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 disappearðas will 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 more, it will feel safe, and its fear and rage will 

evaporateðalong with one of its Clubs. 

 

miserable 

where it is 

 
restored 

 U
 

happy to be 

back where 

it belongs 
 

 

 

miserable 

where it is  ᵂ  
restored 

 happy to be 

back where 

it belongs 
 

 
 

Now, hereôs the deal: there is only one place in the whole of Chambergon Battle Logic that is 

higher than ground level, and that is in the attic (ñchamber 1ò) of a Pyramid. Every other place in 

the gameðwhether inside or outside a Chambergonðis technically at ground level. So, if you 

find a Character or Chambergon with a Club, and that Character or Chambergon isnôt in the attic 

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 Clubs will 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 else. Anywhere else. And if you 

can just find a way to get it out of the attic of that Pyramid and into anywhere else, one of its 

Clubs will disappear. 

 

So, what weôre ultimately talking about is raising things into, or lowering things from, the attic 

of a Pyramid. And this exactly what Implication allows you to do. You take the left chamber of a 

Paragon, and tip it up on top, creating a Pyramid, and thus raising whatever was in the chamber 

into the attic of a Pyramid. 

 

 

Ÿ 

 

Ÿ 

 

Ÿ 

 

Paragon 
Squish to get proportions 

right 

Left chamber rises to 

become an attic 
Pyramid 

 

Likewise, you can use Implication to tip the attic of a Pyramid to the left, creating a Paragon, and 

lowering whatever was in the attic to ground level. 

 

 

Ÿ 

 

Ÿ 

 

Ÿ 

 

Pyramid 
Attic chamber lowers to 

become a left chamber 

Squish to get proportions 

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 whatever is in the chamber being flipped. 

If the Character or Chambergon in 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 position, and thus is relaxing.  

 

Restrictions:  There are no restrictions on this rule. You can use it on any Paragon or 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 follows. Imagine that you want to visit your friend 

Bobby, but youôre 9 years old and canôt drive. You ask your mom for a ride, and she tells you, 

ñIf you want to visit Bobby, youôll have to come when I go grocery shopping. I ainôt going out 

twice today.ò This, in effect, gives you a choice. Either you donôt go see Bobby, or you go 

grocery shopping with your mom. In other words, the conditional claim, ñIf you want to see 

Bobby, you have to come grocery shopping with your mo,ò is logically equivalent to the 

disjunctive claim, ñEither you donôt go see Bobby or you go grocery shopping with your mom.ò 
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Any conditional statement can be changed into a disjunctive statement, in other words, if we are 

willing to negate the antecedent. ñ(A - > B)ò is logically equivalent to ñ(!A || B).ò  

 

But thereôs more. If you donôt buy it that ñ(A - > B)ò says the same thing as, ñ(!A || B),ò look at 

the following. 

 

Imagine that we write our two complex propositions ñ(A - > B)ò and ñ(!A || B)ò side-by-side, 

divided by a line. Letôs underline them, while weôre at it. 

 

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

 

Now, imagine that we notice that both propositions contain the simpler propositions ñAò and 

ñB.ò So, letôs give ñAò and ñBò their own spot in our lineup of propositions. 

 

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

 

Now, each of our four propositions (ñA,ò ñB,ò ñ(A - > B),ò and ñ(!A || B)ò) is either true or false. 

Since we donôt know what these propositions actually are (who knows what claims ñAò and ñBò 

stand for?) we donôt know whether theyôre true or not. All we know are the possible 

combinations of truth and falsity. Those possibilities are as follows: 

 

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

T T       

T F       

F T       

F F       

 

In other words, either ñAò and ñBò are both true (the first line), or ñAò is true while ñBò is false 

(the second line), or ñAò is false while ñBò is true (the third line), or both are false (the fourth 

line. So, letôs fill in all the values for ñAò and ñBò in the two more complex propositions. 

 

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

T T T  T   T  T 

T F T  F   T  F 

F T F  T   F  T 

F F F  F   F  F 

 

On the first line, the leftmost ñAò is true, so all the other Aôs
26

 on that line have to be true too. 

The leftmost ñBò is also true on the first line, so all the other Bôs on that line have to be true as 

well. On the second line, however, the leftmost ñBò is false, so all the other Bôs have to be false. 

Etc.  

 

                                                 
26

  Yes, I use apostrophes to pluralize ñAò and ñBò. It actually is appropriate to use apostrophes in this case. 

Look it up. 

!!
!W

A
R

N
IN

G
: 
T

E
C

H
N

IC
A

L
 S

T
U

F
F

!!
! 
  
 !
!!
W

A
R

N
IN

G
: 
T

E
C

H
N

IC
A

L
 S

T
U

F
F

!!
! 
  
 !
!!

W
A

R
N

IN
G

: 
T

E
C

H
N

IC
A

L
 S

T
U

F
F

!!
! 
  
  

  



69 

 

  

In conditional propositions (like ñ(A - > B)ò) the proposition as a whole is false if the antecedent 

is true and the consequent is false. So, if ñAò is true, but ñBò is false, then the whole statement is 

false. Otherwise, conditional statements are always true. Underneath 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. 

 

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

T T T T T   T  T 

T F T F F   T  F 

F T F T T   F  T 

F F F T F   F  F 

 

Now, we want to do the same thing for ñ(!A || B).ò First, however, we have to negate all of Aôs 

truth values, since the ñAò has an exclamation mark in front of it. So, we cross out the first value 

we wrote for ñA,ò and write its opposite under the exclamation mark. 

 

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

T T T T T FT  T 

T F T F F FT  F 

F T F T T TF  T 

F F F T F TF  F 

 

Disjunctive statements (like ñ(!A || B)ò) are true whenever either one of their disjuncts (the two 

simpler propositions they unite) are true. The only time a disjunction is false is when both its 

component propositions are false. But that means ñ(!A || B)ò is only false when ñ!Aò is false and 

ñBò is false at the same time. On all the other lines of the table, ñ(!A || B)ò will be true. 

 

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

T T T T T FT T T 

T F T F F FT F F 

F T F T T TF T T 

F F F T F TF T F 

 

What we just did is called ñfilling in a truth table.ò We show ñthe answerò we have found by 

circling the columns for the main connectives in the two complex propositions we were 

analyzing. 

 

 

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

T T T T T FT T T 

T F T F F FT F F 

F T F T T TF T T 

F F F T F TF T F 

 

But notice this: both the circled columns are identical. On every line where ñ(A - > B)ò is true, 

ñ(!A || B)ò is also true, and on every line where ñ(A - > B)ò is false, so is ñ(!A || B).ò No matter 
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how we arrange the truth values of their component propositions (i.e., no matter whether we 

make ñAò true or false, and no matter whether we make ñBò true or false), ñ(A - > B)ò always 

ends up with the same truth value as ñ(!A || B).ò And that means the two propositions are 

ñlogically equivalent.ò They say the same thing, or have the same meaning, as far as we are 

concerned as logicians. 

 

Now, remember why we were doing all this. We were just trying to show that the logical rule 

called ñImplicationò (or ñMaterial Implicationò) is legitimate. Implication says that whenever 

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 equivalent to 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 

disjunctions and disjunctions into conditionals. After all, if ñ(A - > B)ò equals ñ(!A || B),ò then it 

must also be true that ñ(!A || B)ò equals ñ(A - > B).ò  Furthermore, according to the Implication 

rule, ñ(A || B)ò equals ñ(!A - > B).ò Take a look at their truth table. 

 

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

T T T T T FT T T 

T F T T F FT T F 

F T F T T TF T T 

F F F F F TF F F 

 

No matter how you arrange the Tôs and Fôs for ñAò and ñB,ò the more complex statements ñ(A || 

B)ò and ñ(!A - > B)ò always end up with the same truth vale. 

 

Summary: If you have a conditional statement, you can change it to a disjunction if you ñflip the 

signò of its antecedent. (If the antecedent had one Club, give it zero clubs. If it had zero, give it 

one. If it had two Clubs, give it one club.) Similarly, if you have a disjunction, you can change it 

to a conditional if you ñflip the signsò of the left disjunct. (If the component proposition on the 

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 

 

!!
!W

A
R

N
IN

G
: 
T

E
C

H
N

IC
A

L
 S

T
U

F
F

!!
! 



71 

 

  

Here, we use Implication first to tip the left chamber of the Paragon up on top, forming a 

Pyramid, and then to tip it back to the left, reforming the Paragon. When we tip the chamber up, 

we are raising the green Character with in it. This frightens the green Character, giving it a Club. 

When moving from Card 2 to Card 3, however, the Character we are dropping already has a 

Club. This tells us that it is not comfortable being at the height of a Pyramidôs attic, and 

originally comes from ground level. So, we tip the Pyramidôs attic over to the left, returning the 

green Character to ground level. It relaxes, and its Club disappears.  

  

Notice that we are always dealing with moving from the left chamber of a Paragon to a 

Pyramidôs attic, and vice versa. The right chamber of the Paragon simply becomes the basement 

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. Remember, in other words, not to use Implication to 

change whatever is in the basement of a Pyramid or in the right chamber of a Paragon, and make 

sure that when you tip the attic of a Pyramid over, in order to form a Paragon, that you tip it to 

the left.  

 

Now, I have to admit something: some, perhaps many, logicians will not let you use Implication 

unless the occupant of the Paragonôs left chamber has at least one Club. This doesnôt mean you 

canôt use Implication in the example above; it just means youôd need to stick an extra Card 

between Cards 1 and 2, and between Cards 2 and 3. This would be a Double Negation Card, in 

which you give the green Character two Clubs. Then everyone would be happy. But all you 

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

Tolens and Contraposition work (which weôll deal with later), I think this requirement is 

arbitrary. Thus, while you should be aware that other people will be more restrictive in their use 

of Implication, you should also ignore that restriction when playing Chambergon Battle Logic. 

Because weôre rebels. 

 

Example 2 

 
 

When we encounter the blue Character with a Club in Card 1, we know it is not comfortable 

where it is. The Club tells us that it has been frightened by being moved here. 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, which is at ground level, and it is resting on its tip, which is on the 

ground. So, even the left chamber of a Paragon is at ground level. 
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Now, since the blue Character with a Club in Card 1 is at ground level, and since a Club is an 

indicator that the blue Character is not happy where it isðthat it was shocked and frightened by 

being moved there suddenlyðwe know that the blue 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, in Card 2, we apply Implication to Card 1, flipping the left chamber of the Paragon up on top 

of the right chamber to create a Pyramid. This raises the blue Character back to its home state, 

and relaxes it. Its Club disappears. 

 

And then! For some reason we decide to be mean to it. Seeing that the blue 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 do this, and so we do, producing Card 3, and a very frightened and 

angry blue Character. 

 

Example 3 

 
 

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

included the Pyramidôs Club, in addition to the two Clubs belonging to the blue Character, is to 

show that the fact that the Pyramid has a Club doesnôt keep you from applying Implication. After 

all, youôre not trying to open up the Pyramid and take anything out of it. Youôre just rearranging 

it into a Paragon. 

 

Second, the blue Character starts out with two Clubs, and loses one Club each Card. 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 an blue Character with two Clubs, and end with an blue Character with no 

Clubs. 

 

If you think about it, however, youôll see that we have gotten back to where we started. Cards 1 

and 3 are essentially identical; the only difference is how many Clubs the blue Character 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, the blue Character with two Clubs in Card 1, and the blue 

Character with no Clubs in Card 2, are on the same team. 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 

  
 

In this example, we do not frighten a Character by suddenly dropping it from the sky. Rather, we 

frighten a Parcel. As far as the Characters inside the Parcel are concerned, nothing has changed. 

Theyôre inside a Parcel, and canôt see whatôs going on outside. But the Parcel itself is freaked 

out. It, as we can see from Card 2, is afraid of depths.  

 

Donôt ask me how a Parcel can be frightened. Itôs something to do with artificial intelligence, 

probably. What I do know is that the Parcel is much happier once itôs been returned to attic level 

in Card 3. Okay, itôs happier when the chamber itôs in has been returned to ground level. That 

just feels much more dominant and safe to it. 

 

Contrast all of this with the purple Character. Itôs at ground level the whole time, and is 

frightened and angry the whole time. It wants to be in the attic of a Pyramid. Thatôs where it fell 

from. But did you give it what it wanted? No. You gave what it wanted to the Parcel. 

 

Example 5 
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In this example, I deliberately included a Pyramid and a Paragon, 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 itðusing Implicationðback to the level it must have fallen from. This leaves the 

Paragon in the basement untouched. 

 

In Card 3, we go back to Card 1, and do something different to it. This time, we use Implication 

on the Paragon inside the Paragon. We transform this inside Paragon into a Pyramid using 

Implication. Now, since the green Character 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 question, yes. 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 

other, we get them both by applying Implication to Card 1. Itôs just we apply Implication to 

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 it into a Pyramid and giving a 

Club to its green Character. 

 

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 frightens the green Character in the new Pyramidôs attic, 

and gives that green Character a Club. In Card 5, in contrast, we go back to Card 3, and change 

the outside Paragon to a Pyramid, using Implication once again. This comforts the inside 

Pyramid in the Paragonôs left chamber, since this returns that Pyramid to the level from which it 

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 Cards, and ended up ñin the same placeò (in contrast with Cards 2 and 3, in which we 

applied the same rule to the same Card, and ended up in two different places). The lesson of all 

this? Implication is a lot of fun. 

 

Finally, in Card 6, we apply Implication to Card 5ôs inner attic Pyramid, changing it into a 

Paragon. This frightens the orange 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 rule is, ñYou can have a magic Paragon whenever you want!ò If you have any 

Character or Chambergon that ñownsò a Card (i.e., that is the outermost Piece in the Card), you 

can put it in the left chamber of a Paragon and 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 Chambergons that are not inside other Chambergons. 

Also, it can be applied to Characters and Chambergons that have Clubs, but the 

Club has to stay with the thing that has the Club. It canôt be transferred to the new, 

magic Chambergon (without using De Morganôs Theorem, that is). 

 

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 join it to 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 the moment). 

Now, imagine that I add to that proposition the following additional proposition, ñA yeti just 

walked past my window.ò That proposition happens, unfortunately, to be false, and if I united it 

with, ñIt is currently snowing outside my apartment,ò using a conjunction, that would make the 

entire proposition (ñIt is currently snowing outside my apartment and a yeti just walked past my 

windowò) false. Thatôs how conjunctions work. Both the conjuncts (both the component 

propositions) have to be true for the whole thing to be true. 

 

But disjunction is different. If I take the true statement, (ñIt is currently snowing outside my 

apartment,ò and unite it with, ñA yet just walked past my window,ò using disjunction, the whole 

resulting proposition will be true. Thatôs how disjunction works. So long as one of the 

component propositions of a disjunction is true, the whole thing is true. (After all, I would have 

basically said, ñItôs either snowing outside my apartment, or a yeti just walked past my window; 

take your pick; at least one of those things is true.ò And at least one of those things is trueðjust 

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 up being true too even if the proposition you added is false. 

And that means we can use Disjunction Introduction to introduce brand new pieces into our 

gamesðpieces that are as simple or as complex as we like. Give us something in a Card by 

itself, and in the next Card weôll give you a Paragon containing the thing from the first Card in 

its left chamber and whatever we want in the right chamber. Then weôll put ñDisjunction 

Introductionò in the Cardôs ñUsingò box, and look very smug. 
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ñBut doesnôt that mean you can just make stuff up, and call it ólogicalô?ò you wisely ask. And the 

answer is, ñYes.ò From a true statement like, ñHealthy grass is usually green,ò we can draw the 

ñconclusionò: ñHealthy grass is usually green or Martians not only invented the internet but have 

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 

Presidents of the World.ò The fact that the second ñhalfò of that proposition (from ñMartiansò to 

ñWorldò) is completely made up and almost certainly false is irrelevant. The first ñhalfò is true, 

and thatôs all it takes to make the whole disjunctive statement true. 

 

ñBut that means the second half of the disjunction is just completely irrelevant,ò you complain. 

And thatôs true, so long as the first half is true. If the first component proposition inside a larger 

conjunctive statement is true, then the whole thing is automatically 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 faster. If you write, ñA || Bò and the computer discovers 

that ñAò is true, then it wonôt even check to see if ñBò is true since what matters is whether the 

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, saving itselfðand the 

userðtime.  

 

You can be mean, however, and write ñA | Bò instead of ñA || B.ò Then the computer will check 

both ñAò and ñBò for truth, even if it doesnôt have to. But that is almost always a stupid idea, and 

everyone writes ñA || Bò to give the computer permission to save everyone time. (NOTE: 

Something similar is true of ñA && B.ò If it turns out that ñAò is false, you donôt even have to 

check ñB.ò The whole thing is automatically false. If you write ñA & B,ò the computer will go 

ahead and check ñBò anyway. But if you write ñA && B,ò this tells the computer it has your 

permission not to worry about ñBò if ñAò is false. After all, even if ñBò turned out to be true, ñA 

&& Bò as a whole would be false because one of its parts is false.) 

 

So, the basic idea behind Disjunction Introduction is built into (some) the programming 

languages that run our computers. But if you still donôt believe that Disjunction Introduction is a 

legitimate logical move, take a look at the truth table on the next page. 
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A B C D (A || B) (A || C) (A || D) (A || (!B &&  (C - > !D))) 

T T T T T T T T T T T T T T T FT F T F FT 

T T T F T T T T T T T T F T T FT F T T TF 

T T F T T T T T T F T T T T T FT F F T FT 

T T F F T T T T T F T T F T T FT F F T TF 

T F T T T T F T T T T T T T T TF F T F FT 

T F T F T T F T T T T T F T T TF T T T TF 

T F F T T T F T T F T T T T T TF T F T FT 

T F F F T T F T T F T T F T T TF T F T TF 

F T T T F T T F T T F T T F F FT F T F FT 

F T T F F T T F T T F F F F F FT F T T TF 

F T F T F T T F F F F T T F F FT F F T FT 

F T F F F T T F F F F F F F F FT F F T TF 

F F T T F F F F T T F T T F F TF F T F FT 

F F T F F F F F T T F F F F F TF T T T TF 

F F F T F F F F F F F T T F F TF T F T FT 

F F F F F F F F F F F F F F F TF T F T TF 

 

That is the truth table for ñAò when it is disjoined with three other propositions, ñB,ò ñC,ò and 

ñD,ò as well as with the complex, made-up proposition ñ(!B && (C - > !D)).ò So long as you 

unite ñAò with these other propositions using disjunction, this truth table shows that the result 

will be true whenever ñAò is true. Allow me to circle the relevant portions of the table for you 

 

A B C D (A || B) (A || C) (A || D) (A || (!B &&  (C - > !D))) 

T T T T T T T T T T T T T T T FT F T F FT 

T T T F T T T T T T T T F T T FT F T T TF 

T T F T T T T T T F T T T T T FT F F T FT 

T T F F T T T T T F T T F T T FT F F T TF 

T F T T T T F T T T T T T T T TF F T F FT 

T F T F T T F T T T T T F T T TF T T T TF 

T F F T T T F T T F T T T T T TF T F T FT 

T F F F T T F T T F T T F T T TF T F T TF 

F T T T F T T F T T F T T F F FT F T F FT 

F T T F F T T F T T F F F F F FT F T T TF 

F T F T F T T F F F F T T F F FT F F T FT 

F T F F F T T F F F F F F F F FT F F T TF 

F F T T F F F F T T F T T F F TF F T F FT 

F F T F F F F F T T F F F F F TF T T T TF 

F F F T F F F F F F F T T F F TF T F T FT 

F F F F F F F F F F F F F F F TF T F T TF 

 

ñAò is true on the first eight lines of the table and so is every proposition of which ñAò forms a 

part. When ñAò is false, all bets are off. Sometimes the whole proposition is true and sometimes 

not. But when ñAò is true, the whole thing is true, no matter what you stick on the other side of 

the disjunction symbol. And thatôs all the Disjunction Introduction rule needs. After all, the rules 
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of logic are supposed to tell you what conclusions you can legitimately draw from what 

premises; they 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 

legitimately reason from the truth of ñAò to the truth of ñA || [literally any proposition 

whatsoever].ò 

 

Example 1 

 
 

Paragons, man. I tell you. They are weird. Where do they come from? Where do they get the 

thing in the right chamber? Itôs magic, I tell you! 

 

Example 2 

 
 

In this example, we think that having the Paragon in Card 2 would be useful for winning the 

game. Maybe weôll be able to use the yellow Character later to make some strategic move. 

Whatever the case, we use the magical Disjunction Introduction rule on Card 1, to produce what 

we have in Card 2. 
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Example 3 

 
 

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 Paragon. Second, it shows 

that you can introduce practically whatever you want in the right chamber of the Paragon, when 

you use Disjunction Introduction. Of course, in the middle of a game, youôll never just introduce 

something randomly. Youôll always use Disjunction Introduction to introduce a Paragon with 

very specific contents, because you at least suspect, and often know, that youôll be able to use it 

to win the game. 

 

Example 4 

 
 

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 Pulsars look cool. Also, 

because weôll need that Pulsar later in the Game, probably. 
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Example 5 

 
 

This example actually employs two different rules: Disjunction Introduction and Implication. I 

wanted to include it, however, to show a way in which Implication (with Disjunction 

Introduction) can be used to heal and comfort, in addition to being used to introduce fear and 

loathing. We start with just an orange Character with a Club. The Club alerts us to the fact that 

the orange Character is frightened and angry, and thus to the fact that the orange Character must 

have fallen out of the attic of some Pyramid, before we came across it. But how can we get it 

back into the attic of a Pyramid? 

 

Well, itôs actually very easy to get anything into the attic of a Pyramid. All you have to do is get 

it by itself in some Card, then use Disjunction Introduction on it to get it into a Paragon, and then 

use Implication on the Paragon. In the process, of course, the thing will gain a Clubðif it doesnôt 

have one alreadyðor lose a Clubðif it does already have oneðbut youôll have gotten it into the 

attic of a Pyramid. 

 

So, this is what we do to help out the poor frightened and angry orange Character in Card 1. We 

introduce a magic Paragon, and put the Character in the left chamber. Then we flip up the left 

chamber so it becomes the attic of a Pyramid. Now the orange Character is back home, and can 

finally relax, letting all its negative emotions fade away (along with its Club). 

 

Now, you might ask why I put a brown Character in the right chamber of the Paragon. The 

answer, presumably, that Iôll need it later in the game (rather than, say, a Pulsar with two Clubs 

containing a dinosaur). But remember, with Disjunction Introduction, you can put anything in the 

right chamber. 
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Example 6 

 
 

Hereôs a similar example, but this time we introduce a purple Character with a Club in Card 2. 

This allows us to use De Morganôs Theorem to produce Card 3. We couldôve used Implication, 

of course, but sometimes what you need from a Paragon is not a Pyramid, but a Parcel. 

The games we have been playing to this point are the equivalent of ñproofs in propositional 

logic.ò However, you will have noticed that Iôve used truth tables to defend some of the rules of 

the game. And, as it turns out, ñdoing truth tablesò is a significant part of a normal symbolic 

logic course. The problem with this, however, is the symbols, 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 

itôs much more colorful than what youôd get in a normal logic text. Before I show you what they 

look like, however, I need to explain the point of truth tables. And that means we have to do two 

sub-sections of horrendously tedious and symbol-heavy stuff. So, if you find your brain just 

shutting off at some point, skip ahead to 2.3.3 (p. 102). 

When you have a simple proposition (like, ñItôs snowing outsideò), symbolic logic will treat it as 

either true or false, just by itself. When you have a complex proposition (like, ñItôs snowing 

outside if I look, but not when I donôtò), however, symbolic logic treats the truth value of the 

whole proposition as arising from the truth values of its parts. The problem is that we, as 

logicians, donôt know whether the parts of a given proposition are true or false. Most of the time 

we donôt even know what the parts are. All we have are Aôs and Bôs and Côs and so on.  

 

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 values, and false 

when its constituent propositions have other combinations of truth values. To do this, we list all 

the possible combinations in a table. Here are the basic truth tables. 
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Negation: 

A !A 

T FT 

F TF 

 

This says that the complex proposition ñ!Aò is false if  ñAò is true, and true if ñAò is false. How 

do we  know if ñAò is true? We donôt. We donôt even know what ñAò is. We just know itôs some 

proposition or other. So, we give it a column and list the possibilities. On the first line, we list 

the possibility that ñAò is true. Then, in the second column, we show that if ñAò is true, the ñ!ò 

makes it false. Then, on the second line, we list the possibility that ñAò is false. On the same line, 

we show in the second column that if ñAò is false, then the ñ!ò turns the whole statement true. 

 

Conjunction: 

A B (A &&  B) 

T T T T T 

T F T F F 

F T F F T 

F F F F F 

 

This says that the complex proposition ñ(A && B)ò is true only if both ñAò and ñBò are true. If 

either ñAò or ñBò is false, then the whole thing is false. Again, we donôt know what ñAò and ñBò 

are (they just stand for some proposition and some other proposition), so we donôt know if they 

are true or false. All we know are the possibilities. Either they are both true (the top line of the 

table), or they are both false (the bottom line of the table), or one is true while the other is false 

(the middle two lines of the table). The column under the ñ&&ò shows ñthe resultò or ñthe 

answerò for conjunctions; it shows what the truth value of the entire proposition is, given the 

truth values of the parts of the proposition. 

 

Disjunction: 

A B (A || B) 

T T T T T 

T F T T F 

F T F T T 

F F F F F 

 

This says that the complex proposition ñ(A || B)ò is true whenever either ñAò or ñBò is true. It 

only turns false if both ñAò and ñBò are false. (Again, we donôt know when ñAò and ñBò are 

either true or false, since we do not even know what propositions they stand 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 B (A - > B) 

T T T T T 

T F T F F 

F T F T T 

F F F T F 
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This says that the complex proposition ñ(A - > B)ò is false if ñAò is true and ñBò is false (see line 

2), but is true in all other cases.  

 

Biconditional: 

A B (A <- > B) 

T T T T T 

T F T F F 

F T F F T 

F F F T F 

 

This says that the complex proposition ñ(A <- > B)ò is true if the truth values of ñAò and ñBò 

match, but is false if they differ.  

From these basic truth tables, logicians are then able to build more complex truth tables for 

propositions like ñ((A || F) - > (!(B && (A && Q)) <- > !B)).ò Hereôs how they do it. 

 

First, they count the number of letters in the proposition, leaving out repeats. So, all the Aôs 

count as one, all the Bôs count as one, all the Côs count as one, and so on. In the bizarre 

proposition, ñ((A || F) - > (!(B && (A && Q)) <- > !B)),ò then, there are four letters, ñA,ò ñB,ò 

ñF,ò and ñQ.ò (The other two letters are a repeated ñAò and a repeated ñB,ò which donôt count as 

their own letters.) 

 

Next, logicians will write out the letters from the proposition on a line, in alphabetical order, like 

this: 

A B F Q 

 

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

 

A B 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, that is ñQò). Call it ñ2.ò Now, move to the next letter to the left, and double that number. 

(ñFò is ñ4,ò because ñQò was ñ2,ò and four is the double of two.) Now move to the next letter 

and double again. (ñBò is ñ8,ò because ñFò was ñ4,ò and eight is twice two.).  Now move to the 

next letter and double again. (ñAò is ñ16,ò because ñBò was ñ8,ò and sixteen is two times eight.) 

 

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. (If we had 

five letters, weôd have to double again, and thus would need 32 rows.) The reason for this is that 
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each letter represents a proposition, and every proposition is either true or false. Thatôs two 

possibilities. So, if you have two propositions, each of which has two possible truth vales, that 

creates 2 Ĭ 2 (= 4) possible truth value combinations. So, youôll need four lines to write out those 

combinations. And when you have three propositions, each of which has two possible truth 

values, that creates 2 Ĭ 2 Ĭ 2 (= 8) possible truth value combinations. So, youôll need eight lines 

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 × 2 × 2 × 2 (=16) possible truth value 

combinations. So, weôll need sixteen lines in our truth table. 

 

In fact, thereôs a general mathematical equation to tell you how many lines you need. It looks 

like this: ñL = 2
n
.ò That says, ñThe number of lines you need (óLô) is equal to the number two 

(ó2ô), raised to the number of letters (ónô) in the proposition.ò In other words, the number of lines 

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 analyze. In our case, the equation would be ñL = 2
4
 = 2 × 2 × 2 

Ĭ 2 = 16,ò so we need to add sixteen lines to our table 

 

 A B F Q 

1     

2     

3     

4     

5     

6     

7     

8     

9     

10     

11     

12     

13     

14     

15     

16     

 

Then, we need to fill in all the possible truth value combinations. Start with the rightmost 

column, and write ñTò on line 1, ñF,ò on line 2, ñTò on line 3, ñFò on line 4, and so on, changing 

from ñTò to ñFò every line. 
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 A B F Q 

1    T 

2    F 

3    T 

4    F 

5    T 

6    F 

7    T 

8    F 

9    T 

10    F 

11    T 

12    F 

13    T 

14    F 

15    T 

16    F 

 

Now, move a column to your left, and double the number of Tôs and Fôs. Instead of having one 

T, then one F, use two Tôs in a row, then two Fôs in a row. Like this: 

 

 A B F Q 

1   T T 

2   T F 

3   F T 

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   F T 

16   F F 

 

Then, move another column to your left, and double the number of Tôs and Fôs again. Instead of 

having two Tôs, then two Fôs, use four Tôs, then four Fôs. 
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 A B F Q 

1  T T T 

2  T T F 

3  T F T 

4  T F F 

5  F T T 

6  F T F 

7  F F T 

8  F F F 

9  T T T 

10  T T F 

11  T F T 

12  T F F 

13  F T T 

14  F T F 

15  F F T 

16  F F F 

 

And finally, move to your left one more time, and double the number of Tôs and Fôs again. 

Instead of four Tôs then four Fôs, use eight Tôs, then eight Fôs. 

 

 A B 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 T F 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 

13 F F T T 

14 F F T F 

15 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 

the four basic propositions weôll be working with. We have no idea what those propositions are. 

All we know is that weôre calling them ñA,ò ñB,ò ñF,ò and ñQ.ò And we donôt know whether 

they are true or not. We just know either theyôre all true (line 1), all false (line 16), or something 

in between (lines 2 ï 15).  
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Next, we want to know what will happen to the truth value of the entire, complex proposition, 

ñ((A || F) - > (!(B && (A && Q)) <- > !B)),ò when ñA,ò ñB,ò ñF,ò and ñQò have the truth values 

on each line of the table. So, we place that complex proposition at the top of the table, giving 

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

 

 A B F Q ((A || F) - > (! (B &&  (A &&  Q)) <- > ! 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 F F F              

9 F T T T              

10 F T T F              

11 F T F T              

12 F T F F              

13 F F T T              

14 F F T F              

15 F F F T              

16 F F F F              

 

Then, we ñcopy overò the truth value for each letter in the proposition on each line. For example, 

on line 1, ñAò is true. You can see this by looking at line 1 of its column on the left side of the 

table. So, on line 1, we put a ñTò under all the other Aôs. 

 

 A B F Q ((A || F) - > (! (B &&  (A &&  Q)) <- > ! B)) 

1 T T 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 F F F              

9 F T T T              

10 F T T F              

11 F T F T              

12 F T F F              

13 F F T T              

14 F F T F              

15 F F F T              

16 F F F F              
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One line 2, the Aôs are true again. So we copy over another ñTò for each ñA.ò 

 

 A B F Q ((A || F) - > (! (B &&  (A &&  Q)) <- > ! B)) 

1 T T T T T       T      

2 T T T F T       T      

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 F F F              

9 F T T T              

10 F T T F              

11 F T F T              

12 F T F F              

13 F F T T              

14 F F T F              

15 F F F T              

16 F F F F              

 

In fact, the Aôs are true on the first eight rows: 

 

 A B F Q ((A || F) - > (! (B &&  (A &&  Q)) <- > ! B)) 

1 T T T T T       T      

2 T T T F T       T      

3 T T F T T       T      

4 T T F F T       T      

5 T F T T T       T      

6 T F T F T       T      

7 T F F T T       T      

8 T F F F T       T      

9 F T T T              

10 F T T F              

11 F T F T              

12 F T F F              

13 F F T T              

14 F F T F              

15 F F F T              

16 F F F F              

 

And the Aôs are false on the last eight rows: 
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 A B F Q ((A || F) - > (! (B &&  (A &&  Q)) <- > ! B)) 

1 T T T T T       T      

2 T T T F T       T      

3 T T F T T       T      

4 T T F F T       T      

5 T F T T T       T      

6 T F T F T       T      

7 T F F T T       T      

8 T F F F T       T      

9 F T T T F       F      

10 F T T F F       F      

11 F T F T F       F      

12 F T F F F       F      

13 F F T T F       F      

14 F F T F F       F      

15 F F F T F       F      

16 F F F F F       F      

 

Now that we have used Tôs and Fôs in the first ñAò column to fill in the other ñAò columns, we 

can cross them off. 

 

 A B F Q ((A || F) - > (! (B &&  (A &&  Q)) <- > ! B)) 

1 T T T T T       T      

2 T T T F T       T      

3 T T F T T       T      

4 T T F F T       T      

5 T F T T T       T      

6 T F T F T       T      

7 T F F T T       T      

8 T F F F T       T      

9 F T T T F       F      

10 F T T F F       F      

11 F T F T F       F      

12 F T F F F       F      

13 F F T T F       F      

14 F F T F F       F      

15 F F F T F       F      

16 F F F F F       F      

 

Then we do the same thing for the ñBò columns that we did for the ñAò columns. Every column 

under a ñBò should look identical to the column weôve already filled in for ñB.ò 
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 A B F Q ((A || F) - > (! (B &&  (A &&  Q)) <- > ! B)) 

1 T T T T T     T  T     T 

2 T T T F T     T  T     T 

3 T T F T T     T  T     T 

4 T T F F T     T  T     T 

5 T F T T T     F  T     F 

6 T F T F T     F  T     F 

7 T F F T T     F  T     F 

8 T F F F T     F  T     F 

9 F T T T F     T  F     T 

10 F T T F F     T  F     T 

11 F T F T F     T  F     T 

12 F T F F F     T  F     T 

13 F F T T F     F  F     F 

14 F F T F F     F  F     F 

15 F F F T F     F  F     F 

16 F F F F F     F  F     F 

 

Having used all the Tôs and Fôs under the first ñBò column to fill in the other ñBò columns, we 

can cross them off. 

 

 A B F Q ((A || F) - > (! (B &&  (A &&  Q)) <- > ! B)) 

1 T T T T T     T  T     T 

2 T T T F T     T  T     T 

3 T T F T T     T  T     T 

4 T T F F T     T  T     T 

5 T F T T T     F  T     F 

6 T F T F T     F  T     F 

7 T F F T T     F  T     F 

8 T F F F T     F  T     F 

9 F T T T F     T  F     T 

10 F T T F F     T  F     T 

11 F T F T F     T  F     T 

12 F T F F F     T  F     T 

13 F F T T F     F  F     F 

14 F F T F F     F  F     F 

15 F F F T F     F  F     F 

16 F F F F F     F  F     F 

 

Now that weôve done the Aôs and Bôs, we can move on to the column for ñF.ò (Itôs important to 

notice that at the top of the table, ñFò stands for a proposition, like ñFrank is funny.ò Inside the 

table, however, ñFò is the opposite of ñT,ò and doesnôt stands for ñThe proposition above is 

false.ò) We make sure the blank column under ñFò gets filled in exactly like the filled-in column 

under the other ñF.ò 
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 A B F Q ((A || F) - > (! (B &&  (A &&  Q)) <- > ! B)) 

1 T T T T T   T   T  T     T 

2 T T T F T   T   T  T     T 

3 T T F T T   F   T  T     T 

4 T T F F T   F   T  T     T 

5 T F T T T   T   F  T     F 

6 T F T F T   T   F  T     F 

7 T F F T T   F   F  T     F 

8 T F F F T   F   F  T     F 

9 F T T T F   T   T  F     T 

10 F T T F F   T   T  F     T 

11 F T F T F   F   T  F     T 

12 F T F F F   F   T  F     T 

13 F F T T F   T   F  F     F 

14 F F T F F   T   F  F     F 

15 F F F T F   F   F  F     F 

16 F F F F F   F   F  F     F 

 

Having used all the Tôs and Fôs under the first ñFò column, we cross them out. 

 

 A B F Q ((A || F) - > (! (B &&  (A &&  Q)) <- > ! B)) 

1 T T T T T   T   T  T     T 

2 T T T F T   T   T  T     T 

3 T T F T T   F   T  T     T 

4 T T F F T   F   T  T     T 

5 T F T T T   T   F  T     F 

6 T F T F T   T   F  T     F 

7 T F F T T   F   F  T     F 

8 T F F F T   F   F  T     F 

9 F T T T F   T   T  F     T 

10 F T T F F   T   T  F     T 

11 F T F T F   F   T  F     T 

12 F T F F F   F   T  F     T 

13 F F T T F   T   F  F     F 

14 F F T F F   T   F  F     F 

15 F F F T F   F   F  F     F 

16 F F F F F   F   F  F     F 

 

Finally, we have to fill in the ñQò column.  
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 A B F Q ((A || F) - > (!  (B &&  (A &&   Q)) <- > ! B)) 

1 T T T T T   T   T  T   T   T 

2 T T T F T   T   T  T   F   T 

3 T T F T T   F   T  T   T   T 

4 T T F F T   F   T  T   F   T 

5 T F T T T   T   F  T   T   F 

6 T F T F T   T   F  T   F   F 

7 T F F T T   F   F  T   T   F 

8 T F F F T   F   F  T   F   F 

9 F T T T F   T   T  F   T   T 

10 F T T F F   T   T  F   F   T 

11 F T F T F   F   T  F   T   T 

12 F T F F F   F   T  F   F   T 

13 F F T T F   T   F  F   T   F 

14 F F T F F   T   F  F   F   F 

15 F F F T F   F   F  F   T   F 

16 F F F F F   F   F  F   F   F 

 

And, having used all the Tôs and Fôs in the first ñQò column to fill in the other ñQò column, we 

cross them off.  

 

 A B F Q ((A || F) - > (!  (B &&  (A &&   Q)) <- > ! B)) 

1 T T T T T   T   T  T   T   T 

2 T T T F T   T   T  T   F   T 

3 T T F T T   F   T  T   T   T 

4 T T F F T   F   T  T   F   T 

5 T F T T T   T   F  T   T   F 

6 T F T F T   T   F  T   F   F 

7 T F F T T   F   F  T   T   F 

8 T F F F T   F   F  T   F   F 

9 F T T T F   T   T  F   T   T 

10 F T T F F   T   T  F   F   T 

11 F T F T F   F   T  F   T   T 

12 F T F F F   F   T  F   F   T 

13 F F T T F   T   F  F   T   F 

14 F F T F F   T   F  F   F   F 

15 F F F T F   F   F  F   T   F 

16 F F F F F   F   F  F   F   F 

 

Now that the columns for the basic propositions (inside the huge, complex proposition weôre 

trying to analyze) are filled in, we can start figuring out what to put in the other columns. To do 

this, however, we have to go in the right order. 
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First, find the innermost pair parentheses. In other words, find the pair of parentheses that is 

inside the most other pairs of parentheses. (If there are two that are buried equally deep, start 

with one, then do the other.)    

 

 

((A || F) - > (!  (B &&  (A &&  Q)) <- > ! B)) 

 

In our case, the innermost parentheses bind the proposition, ñ(A && Q).ò That pair is inside 

three other pairs of parentheses, while the others are only inside two or one (or none, since the 

outermost parentheses are . . . outermost). 

 

Once weôve identified the innermost parentheses, we look for any exclamation marks attached to 

the letters inside those parentheses. In our case, there are none. So, our job is to fill in the column 

under the ñ&&ò in ñ(A && Q).ò Since this is a conjunctive proposition, we have to remember 

the rule for conjunctions: the conjunction is true as a whole 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: 

 

 A B F Q ((A || F) - > (!  (B &&  (A &&   Q)) <- > ! B)) 

1 T T T T T   T   T  T T  T   T 

2 T T T F T   T   T  T F  F   T 

3 T T F T T   F   T  T T  T   T 

4 T T F F T   F   T  T F  F   T 

5 T F T T T   T   F  T T  T   F 

6 T F T F T   T   F  T F  F   F 

7 T F F T T   F   F  T T  T   F 

8 T F F F T   F   F  T F  F   F 

9 F T T T F   T   T  F F  T   T 

10 F T T F F   T   T  F F  F   T 

11 F T F T F   F   T  F F  T   T 

12 F T F F F   F   T  F F  F   T 

13 F F T T F   T   F  F F  T   F 

14 F F T F F   T   F  F F  F   F 

15 F F F T F   F   F  F F  T   F 

16 F F F F F   F   F  F F  F   F 

 

Now, I would strongly suggest we cross off all the Tôs and Fôs weôve used, so they donôt distract 

us. 
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 A B F Q ((A || F) - > (!  (B &&  (A &&   Q)) <- > ! B)) 

1 T T T T T   T   T  T T  T   T 

2 T T T F T   T   T  T F  F   T 

3 T T F T T   F   T  T T  T   T 

4 T T F F T   F   T  T F  F   T 

5 T F T T T   T   F  T T  T   F 

6 T F T F T   T   F  T F  F   F 

7 T F F T T   F   F  T T  T   F 

8 T F F F T   F   F  T F  F   F 

9 F T T T F   T   T  F F  T   T 

10 F T T F F   T   T  F F  F   T 

11 F T F T F   F   T  F F  T   T 

12 F T F F F   F   T  F F  F   T 

13 F F T T F   T   F  F F  T   F 

14 F F T F F   T   F  F F  F   F 

15 F F F T F   F   F  F F  T   F 

16 F F F F F   F   F  F F  F   F 

 

Our next job is to take care of any exclamation marks that are attached to the parentheses we just 

handled. In the current case, there are none, so we move on to the innermost parentheses of the 

propositions we havenôt dealt with.  

 

 

((A || F) - > (!  (B &&  (A &&  Q)) <- > ! B)) 

So, now we deal with the ñ(B && (A && Q)).ò Except weôve already dealt with the ñAò and 

ñQ,ò so we deal with whatever is under the ñ&&ò between them instead.  

 

First, we check for any exclamation marks inside the parentheses. There are none, so we take the 

truth vale under ñB,ò and ask what would be the result if it were ñconjoinedò with the truth value 

under the ñ&&ò between ñAò and ñQ.ò We write the result under the ñ&&ò beside the ñB.ò 
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 A B F Q ((A || F) - > (!  (B &&  (A &&   Q)) <- > ! B)) 

1 T T T T T   T   T T T T  T   T 

2 T T T F T   T   T F T F  F   T 

3 T T F T T   F   T T T T  T   T 

4 T T F F T   F   T F T F  F   T 

5 T F T T T   T   F F T T  T   F 

6 T F T F T   T   F F T F  F   F 

7 T F F T T   F   F F T T  T   F 

8 T F F F T   F   F F T F  F   F 

9 F T T T F   T   T F F F  T   T 

10 F T T F F   T   T F F F  F   T 

11 F T F T F   F   T F F F  T   T 

12 F T F F F   F   T F F F  F   T 

13 F F T T F   T   F F F F  T   F 

14 F F T F F   T   F F F F  F   F 

15 F F F T F   F   F F F F  T   F 

16 F F F F F   F   F F F F  F   F 

 

In the column we just filled in, only lines 1 and 2 have a ñT.ò That is because on all the other 

lines, either ñBò is false or the ñ&&ò between ñAò and ñQò is false. 

 

 A B F Q ((A || F) - > (!  (B &&  (A &&   Q)) <- > ! B)) 

1 T T T T T   T   T T T T  T   T 

2 T T T F T   T   T F T F  F   T 

3 T T F T T   F   T T T T  T   T 

4 T T F F T   F   T F T F  F   T 

5 T F T T T   T   F F T T  T   F 

6 T F T F T   T   F F T F  F   F 

7 T F F T T   F   F F T T  T   F 

8 T F F F T   F   F F T F  F   F 

9 F T T T F   T   T F F F  T   T 

10 F T T F F   T   T F F F  F   T 

11 F T F T F   F   T F F F  T   T 

12 F T F F F   F   T F F F  F   T 

13 F F T T F   T   F F F F  T   F 

14 F F T F F   T   F F F F  F   F 

15 F F F T F   F   F F F F  T   F 

16 F F F F F   F   F F F F  F   F 

 

Now, letôs cross off all the Tôs and Fôs weôve used. 
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 A B F Q ((A || F) - > (!  (B &&  (A &&   Q)) <- > ! B)) 

1 T T T T T   T   T T T T  T   T 

2 T T T F T   T   T F T F  F   T 

3 T T F T T   F   T T T T  T   T 

4 T T F F T   F   T F T F  F   T 

5 T F T T T   T   F F T T  T   F 

6 T F T F T   T   F F T F  F   F 

7 T F F T T   F   F F T T  T   F 

8 T F F F T   F   F F T F  F   F 

9 F T T T F   T   T F F F  T   T 

10 F T T F F   T   T F F F  F   T 

11 F T F T F   F   T F F F  T   T 

12 F T F F F   F   T F F F  F   T 

13 F F T T F   T   F F F F  T   F 

14 F F T F F   T   F F F F  F   F 

15 F F F T F   F   F F F F  T   F 

16 F F F F F   F   F F F F  F   F 

 

And, as we always do after finishing whatôs inside a pair of parentheses, we deal with any 

exclamation marks attached to the parentheses. In the last case, there wasnôt one. But in this case, 

there is. So, in the column for the exclamation mark beside the ñ(B,ò we write the opposite of 

whatever is in the ñ&&ò column to the right of ñ(B.ò After all, that exclamation mark is negating 

whatever is inside the parentheses. 

 

 A B F Q ((A || F) - > (!  (B &&  (A &&   Q)) <- > ! B)) 

1 T T T T T   T  F T T T T  T   T 

2 T T T F T   T  T T F T F  F   T 

3 T T F T T   F  F T T T T  T   T 

4 T T F F T   F  T T F T F  F   T 

5 T F T T T   T  T F F T T  T   F 

6 T F T F T   T  T F F T F  F   F 

7 T F F T T   F  T F F T T  T   F 

8 T F F F T   F  T F F T F  F   F 

9 F T T T F   T  T T F F F  T   T 

10 F T T F F   T  T T F F F  F   T 

11 F T F T F   F  T T F F F  T   T 

12 F T F F F   F  T T F F F  F   T 

13 F F T T F   T  T F F F F  T   F 

14 F F T F F   T  T F F F F  F   F 

15 F F F T F   F  T F F F F  T   F 

16 F F F F F   F  T F F F F  F   F 

 

Now, letôs cross off all the Tôs and Fôs we just used. 
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 A B F Q ((A || F) - > (!  (B &&  (A &&   Q)) <- > ! B)) 

1 T T T T T   T  F T T T T  T   T 

2 T T T F T   T  T T F T F  F   T 

3 T T F T T   F  F T T T T  T   T 

4 T T F F T   F  T T F T F  F   T 

5 T F T T T   T  T F F T T  T   F 

6 T F T F T   T  T F F T F  F   F 

7 T F F T T   F  T F F T T  T   F 

8 T F F F T   F  T F F T F  F   F 

9 F T T T F   T  T T F F F  T   T 

10 F T T F F   T  T T F F F  F   T 

11 F T F T F   F  T T F F F  T   T 

12 F T F F F   F  T T F F F  F   T 

13 F F T T F   T  T F F F F  T   F 

14 F F T F F   T  T F F F F  F   F 

15 F F F T F   F  T F F F F  T   F 

16 F F F F F   F  T F F F F  F   F 

 

Next, we have to deal with whatever parentheses are innermost among those that are left. 

 

 

((A || F) - > (!  (B &&  (A &&  Q)) <- > ! B)) 

 

We only have two sets of parentheses left (inside the outermost pair), and both are ñburied 

equally deep.ò So, we can do either one. However, since weôve been working inside the left pair 

of parentheses this whole time, letôs do that one first. 

 

As always, we begin by asking whether there are any exclamation marks inside the parentheses. 

In this case, there is. There are two, in fact. However, weôve already dealt with the ñ!ò attached 

to the ñ(B,ò so we only have to take care of the ñ!ò attached to the ñB.ò So, in the column under 

that exclamation mark, we write the opposite of whatever is under the ñB,ò since the ñ!ò negates 

the truth value of the ñB.ò 
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 A B F Q ((A || F) - > (!  (B &&  (A &&   Q)) <- > ! B)) 

1 T T T T T   T  F T T T T  T  F T 

2 T T T F T   T  T T F T F  F  F T 

3 T T F T T   F  F T T T T  T  F T 

4 T T F F T   F  T T F T F  F  F T 

5 T F T T T   T  T F F T T  T  T F 

6 T F T F T   T  T F F T F  F  T F 

7 T F F T T   F  T F F T T  T  T F 

8 T F F F T   F  T F F T F  F  T F 

9 F T T T F   T  T T F F F  T  F T 

10 F T T F F   T  T T F F F  F  F T 

11 F T F T F   F  T T F F F  T  F T 

12 F T F F F   F  T T F F F  F  F T 

13 F F T T F   T  T F F F F  T  T F 

14 F F T F F   T  T F F F F  F  T F 

15 F F F T F   F  T F F F F  T  T F 

16 F F F F F   F  T F F F F  F  T F 

 

Then, we cross off all the Tôs and Fôs weôve just used. 

 

 A B F Q ((A || F) - > (!  (B &&  (A &&   Q)) <- > ! B)) 

1 T T T T T   T  F T T T T  T  F T 

2 T T T F T   T  T T F T F  F  F T 

3 T T F T T   F  F T T T T  T  F T 

4 T T F F T   F  T T F T F  F  F T 

5 T F T T T   T  T F F T T  T  T F 

6 T F T F T   T  T F F T F  F  T F 

7 T F F T T   F  T F F T T  T  T F 

8 T F F F T   F  T F F T F  F  T F 

9 F T T T F   T  T T F F F  T  F T 

10 F T T F F   T  T T F F F  F  F T 

11 F T F T F   F  T T F F F  T  F T 

12 F T F F F   F  T T F F F  F  F T 

13 F F T T F   T  T F F F F  T  T F 

14 F F T F F   T  T F F F F  F  T F 

15 F F F T F   F  T F F F F  T  T F 

16 F F F F F   F  T F F F F  F  T F 

 

Now, we fill in the column under the double-headed arrow. Biconditionals are true if, and only 

if, their two component propositions have the same truth value. So, we have to compare the 

columns under the two exclamation marks. If they match, we write a ñTò under the double-

headed arrow. If they donôt match, we write an ñF.ò 
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 A B F Q ((A || F) - > (!  (B &&  (A &&   Q)) <- > ! B)) 

1 T T T T T   T  F T T T T  T T F T 

2 T T T F T   T  T T F T F  F F F T 

3 T T F T T   F  F T T T T  T T F T 

4 T T F F T   F  T T F T F  F F F T 

5 T F T T T   T  T F F T T  T T T F 

6 T F T F T   T  T F F T F  F T T F 

7 T F F T T   F  T F F T T  T T T F 

8 T F F F T   F  T F F T F  F T T F 

9 F T T T F   T  T T F F F  T F F T 

10 F T T F F   T  T T F F F  F F F T 

11 F T F T F   F  T T F F F  T F F T 

12 F T F F F   F  T T F F F  F F F T 

13 F F T T F   T  T F F F F  T T T F 

14 F F T F F   T  T F F F F  F T T F 

15 F F F T F   F  T F F F F  T T T F 

16 F F F F F   F  T F F F F  F T T F 

 

Then, we cross off all the Tôs and Fôs weôve just used. 

 

 A B F Q ((A || F) - > (!  (B &&  (A &&   Q)) <- > ! B)) 

1 T T T T T   T  F T T T T  T T F T 

2 T T T F T   T  T T F T F  F F F T 

3 T T F T T   F  F T T T T  T T F T 

4 T T F F T   F  T T F T F  F F F T 

5 T F T T T   T  T F F T T  T T T F 

6 T F T F T   T  T F F T F  F T T F 

7 T F F T T   F  T F F T T  T T T F 

8 T F F F T   F  T F F T F  F T T F 

9 F T T T F   T  T T F F F  T F F T 

10 F T T F F   T  T T F F F  F F F T 

11 F T F T F   F  T T F F F  T F F T 

12 F T F F F   F  T T F F F  F F F T 

13 F F T T F   T  T F F F F  T T T F 

14 F F T F F   T  T F F F F  F T T F 

15 F F F T F   F  T F F F F  T T T F 

16 F F F F F   F  T F F F F  F T T F 

 

After taking care of any negations inside a pair of parentheses, then figuring out the truth values 

for the main connective in those parentheses, we always take care of any exclamation marks 

attached to the outside of the parentheses. But there are none, so we can move on to whatever 

pair of parentheses is now the ñinnermost.ò 
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At present, the only pair of parentheses that is inside the outermost pair, and which we havenôt 

filled in all the way, is the pair in ñ(A || F).ò So, we check for any exclamation marks inside it. 

There are none. So we fill in the column under its main connective. 

 

 A B F Q ((A || F) - > (!  (B &&  (A &&   Q)) <- > ! B)) 

1 T T T T T T  T  F T T T T  T T F T 

2 T T T F T T  T  T T F T F  F F F T 

3 T T F T T T  F  F T T T T  T T F T 

4 T T F F T T  F  T T F T F  F F F T 

5 T F T T T T  T  T F F T T  T T T F 

6 T F T F T T  T  T F F T F  F T T F 

7 T F F T T T  F  T F F T T  T T T F 

8 T F F F T T  F  T F F T F  F T T F 

9 F T T T F T  T  T T F F F  T F F T 

10 F T T F F T  T  T T F F F  F F F T 

11 F T F T F F  F  T T F F F  T F F T 

12 F T F F F F  F  T T F F F  F F F T 

13 F F T T F T  T  T F F F F  T T T F 

14 F F T F F T  T  T F F F F  F T T F 

15 F F F T F F  F  T F F F F  T T T F 

16 F F F F F F  F  T F F F F  F T T F 

 

And we cross off all the Tôs and Fôs weôve just used. 

  

 A B F Q ((A || F) - > (!  (B &&  (A &&   Q)) <- > ! B)) 

1 T T T T T T  T  F T T T T  T T F T 

2 T T T F T T  T  T T F T F  F F F T 

3 T T F T T T  F  F T T T T  T T F T 

4 T T F F T T  F  T T F T F  F F F T 

5 T F T T T T  T  T F F T T  T T T F 

6 T F T F T T  T  T F F T F  F T T F 

7 T F F T T T  F  T F F T T  T T T F 

8 T F F F T T  F  T F F T F  F T T F 

9 F T T T F T  T  T T F F F  T F F T 

10 F T T F F T  T  T T F F F  F F F T 

11 F T F T F F  F  T T F F F  T F F T 

12 F T F F F F  F  T T F F F  F F F T 

13 F F T T F T  T  T F F F F  T T T F 

14 F F T F F T  T  T F F F F  F T T F 

15 F F F T F F  F  T F F F F  T T T F 

16 F F F F F F  F  T F F F F  F T T 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 single-headed arrow, using the 

column under the double pipes and the column under the double-headed arrow. Since we are 
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filling in a column under a single-headed arrow, we are dealing with a conditional statement. 

Conditional statements (at least, the conditional statements as we deal with them in symbolic 

logic) are only false if their antecedent is true while their consequent is false. (This happens on 

lines 2, 4, 9, and 10.) The rest of the time, they are true. 

 

 A B F Q ((A || F) - > (!  (B &&  (A &&   Q)) <- > ! B)) 

1 T T T T T T  T T F T T T T  T T F T 

2 T T T F T T  T F T T F T F  F F F T 

3 T T F T T T  F T F T T T T  T T F T 

4 T T F F T T  F F T T F T F  F F F T 

5 T F T T T T  T T T F F T T  T T T F 

6 T F T F T T  T T T F F T F  F T T F 

7 T F F T T T  F T T F F T T  T T T F 

8 T F F F T T  F T T F F T F  F T T F 

9 F T T T F T  T F T T F F F  T F F T 

10 F T T F F T  T F T T F F F  F F F T 

11 F T F T F F  F T T T F F F  T F F T 

12 F T F F F F  F T T T F F F  F F F T 

13 F F T T F T  T T T F F F F  T T T F 

14 F F T F F T  T T T F F F F  F T T F 

15 F F F T F F  F T T F F F F  T T T F 

16 F F F F F F  F T T F F F F  F T T F 

 

This last-filled-in column is the ñanswerò or ñresultò for the truth table. We can make it clear that 

it is the answer by leaving it circled and crossing everything else off. 

 

 A B F Q ((A || F) - > (!  (B &&  (A &&   Q)) <- > ! B)) 

1 T T T T T T  T T F T T T T  T T F T 

2 T T T F T T  T F T T F T F  F F F T 

3 T T F T T T  F T F T T T T  T T F T 

4 T T F F T T  F F T T F T F  F F F T 

5 T F T T T T  T T T F F T T  T T T F 

6 T F T F T T  T T T F F T F  F T T F 

7 T F F T T T  F T T F F T T  T T T F 

8 T F F F T T  F T T F F T F  F T T F 

9 F T T T F T  T F T T F F F  T F F T 

10 F T T F F T  T F T T F F F  F F F T 

11 F T F T F F  F T T T F F F  T F F T 

12 F T F F F F  F T T T F F F  F F F T 

13 F F T T F T  T T T F F F F  T T T F 

14 F F T F F T  T T T F F F F  F T T F 

15 F F F T F F  F T T F F F F  T T T F 

16 F F F F F F  F T T F F F F  F T T F 
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It tells us in what circumstances the proposition ñ((A || F) - > (!B && (A && Q)) <- > !B))ò is 

true, and in what circumstances it is false.  It turns out that it is only false when (1) ñA,ò ñB,ò and 

ñF,ò are true, but ñQò is false (line 2), or (2) when ñA,ò and ñBò are both true, but ñF,ò and ñQò 

are both false (line 4), or (3) when ñAò is false, but ñB,ò ñF,ò and ñQò are true (line 9), or (4) 

when ñAò and ñQò are both false, while ñBò and ñF,ò are both true (line 10). In the twelve other 

possible combinations of truth and falsity for ñA,ò ñB,ò ñF,ò and ñQ,ò ñ((A || F) - > (!B && (A 

&& Q)) <- > !B))ò will turn out to be true. 

In symbolic logic, every proposition has a truth value. It is either true or false. We can use ñTò 

for ñtrueò and ñFò for ñfalse.ò But we can also use ñ1ò for true and ñ0ò for false. This is what 

computers do. Well, they donôt really have 1ôs and 0ôs in them. Itôs more like they have 

ñelectricity-onò and ñelectricity-off.ò 

 

In Chambergon Battle Logic, we use the word ñactivatedò for ñelectricity-on,ò and ñdeactivatedò 

for ñelectricity-off.ò When a Character, Club, or Chambergon is activated, it lights up. When it is 

deactivated it . . . lights down? Whatôs the opposite of ñlighting upò? Anyway, a Chambergon 

will light upðit will become activatedðif the contents of its two chambers are 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 contents of either chamber are activated.  

¶ A Pyramid is deactivated when the contents of its attic are activated, but the contents of 

its basement are deactivated. Otherwise, it is activated. 

¶ A Pulsar is activated whenever the contents of its attic and basement are in the same 

activation state. If theyôre both activated, then the Pulsar is activated. If they are both 

deactivated, the pulsar is activated. The Pulsar is only deactivated when one of its two 

contents is activated while the other isnôt. 

 

Clubs: 
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Parcels: 

 
 

Paragons: 

 
 

Pyramids: 
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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 

is activated, then ñthe contents of that chamber are activated,ò as far the Chambergon is 

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 only in Card 4, because it is only in Card 4 that both its 

contents are activated. ñWhat about Card 1?ò you may ask, of course. But in Card 1, the two 

Clubs are deactivated, and itôs the Clubs that count. 

 

 
 

In Cards 2, 3, and 4 in the following series, the Paragon 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), the 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. 

 

 
 

The Pulsar lights up in Cards 1 and 4 because 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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Notice that the second Club (the one on our right) always has the same activation state as the 

Character. (This is because a double-negated proposition always has the same truth value as the 

proposition by itself.) 

 

If we put double-negated Characters into a Chambergon, the Chambergon will register the 

activation state of the second Club, rather than the first Club or the Character. 

 

  
 

In the example above, Card 1ôs Parcel is the only one to light up, because it is the only one that 

considers both its contents to be activated. (It is the state of each Characterôs second Club that 

matters.) Cards 2 and 3 have activated Clubs in both their chambers, but if a Character has two 

Clubs,  only the second Club counts. 
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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 deactivated. It doesnôt matter that the 

first Club in both chambers is activated. The state of a Characterôs first Club is overridden 

(negated) by the Characterôs second Club. 

 

 
 

Look at the second Club (the Club on our right) in each chamber of the Pyramids above. Only 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 that is the 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 cares about is whether the activation states of its two 

chambers match. In Card 4, therefore, it is the matching deactivations of its two second Clubs 

that makes the Pulsar light up, not the matching activations of the two first Clubs. The state of a 

first Club, as I keep saying, is overridden by the state of a second Club, if a Character or 

Chambergon is carrying two Clubs. 

If having two Clubs in one chamber werenôt complicated enough, you will recall that we can put 

Chambergons inside other Chambergons, and that Chambergons can have Clubs, just like 

Characters. 

 

Example 1 
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The Parcels in Cards 1, 2, and 3 are activated, because the blue Characters in their left chambers 

are activated and the 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 both are). 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 Parcel will only light up if 

the contents of both chambers are activated. 

 

In Cards 4 ï 7, the fact that the blue Character is deactivated keeps the Parcel as a whole from 

lighting up, even though the Paragon in the right chamber is activated in each. Then, in Card 8, 

nothing is activated, and thus the Parcel is not activated either. 

 

Example 2 

 

 
 

In this example, the blue Character is activated in Cards 1ï4, which leads the Paragon in each 

Card to be activated, which leads the Club attached to the Paragon to be deactivated. Officially, 

then, the contents of Cards 1ï4 are deactivated, since the activation state of the Paragon is 

overridden by the Club. 

 

Just the opposite would be true in all four of Cards 5ï8. However, the Parcel in Card 6 lights up, 

which lights up the Paragon, which deactivates the outermost Club. 

 

(The reason the Parcel in Card 6 is activated is that the red Character is activated, but the orange 

Characterôs deactivation is overridden by its Club. Thus, the contents of the Parcelôs two 

chambers are both technically activated.) 








































































































































































































































































































































































































































































































