
Chapter 1. Translating Arguments into Symbolic Notation 
 

1.1 Arguments 
1.1.1  Practice: Deduction and Induction 1 - 4 
 Practice answering conceptual questions about deductive and inductive arguments. 

 
 

1.1.2  Practice: Arguments, Truth, and Validity  5 - 9 
 Practice identifying valid and invalid arguments, and answering conceptual questions. 

 
 

1.2 Statements and Operators 
1.2.1  Atomic Statements 10 - 11 
 Practice identifying atomic statements. 

 
 

1.2.2  Recursion and Main Operators 12 
 Practice identifying main operators. 

 
 

1.3 Translating Statements into Symbolic Notation 
1.3.1  Translation Practice: Conjunction and Negation 13 
 Practice translating statements into symbolic notation.  

 
 

1.3.2  Translation Practice: Disjunction and Conditional 14 
 Practice translating statements into symbolic notation.  

 
 

1.3.3 General Translation Practice: Easy to Medium  15 
 Practice translating statements into symbolic notation.  

 
 

1.3.4 General Translation Practice: More Challenging 16 
 Practice translating statements into symbolic notation.  

 
 

1.4 Translating Arguments into Symbolic Notation 
1.4.1  Translation Practice: Arguments 17 
 Practice translating arguments into symbolic notation.  

 
 

 
 
 
 
 

 



1.1.1 Deduction and Induction 
 

 
1. Consider the following taxonomy. Can you explain each distinction? 

 
 
 
2. Can you define each of the following?  
 

Cogent Argument  
 
 

Deductive Argument 
 
 

Sound Argument 
 
 

Weak Argument 
 
 

Valid Argument 
 
 

Inductive Argument 
 
 

Strong Argument 
 
 

Invalid Argument 
 
 

Inferential Relationship 
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3. Can you come up with an example argument for each of the following possibilities? 
 
 

 Deductively Valid Inductively Strong 

True Premises & 
True Conclusion 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

True Premises &  
False Conclusion 

 
 

Impossible 
 
 

 
 
 
 
 
 
 
 
 
 

False Premises & 
True Conclusion 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

False Premises & 
False Conclusion 
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  4. True   /   False : If a valid argument has a true conclusion, it must have at least one 
true premise. 

   
  5. True   /   False : A strong inductive argument may have a false conclusion.  
   
  6. True   /   False : An invalid argument may have true premises and a true 

conclusion. 
   
  7. True   /   False : A weak inductive argument must have at least one false premise. 
   
  8. True   /   False : If a valid argument has a false conclusion, it must have at least 

one false premise. 
   
  9. True   /   False : An invalid argument may have a true conclusion. 
   
  10. True   /   False : An argument is invalid if and only if it is possible for the premises 

to be true and the conclusion false. 
 

  11. True   /   False : A weak invalid argument may be cogent. 
   
  12. True   /   False : A true statement may be valid. 
   
  13. True   /   False : An invalid deductive argument may be strong inductive argument.  
   
  14. True   /   False : If an argument has all true premises, then it must be either cogent 

or sound. 
   
  15. True   /   False : If an argument is invalid, then it can’t be sound. 
   
  16. True   /   False : A valid argument may have a false conclusion. 
   
  17. True   /   False : A deductive argument is a true argument. 
   
  18. True   /   False : If an argument is cogent, it is strong. 

 
  19. True   /   False : If an argument is cogent, it has all true premises. 

 
  20. True   /   False : If an argument has all true premises, then it must be strong. 
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21. Can you fill in the taxonomy from question (1) by memory? 
 

 
 
22. Can you explain why the following three arguments are valid? 
 
 

1. Neither hateration nor holleration is allowed in the dancery. 
2. In New York you can be a new man. 
3. Therefore, either I have a cat or I don’t. 

 
Note: The premises and conclusion have nothing to do with one another, but the 
conclusion couldn’t possible be false... 

 
 

1. Either all mimsy were the borogoves or the vorpal blade went snicker-snack. 
2. It is false that the vorpal blade went snicker-snack. 
3. Therefore, all mimsy were the borogoves.  

 
Note: This is all nonsense… sort of. And yet it’s a valid argument… why? 

 
1. Polly wants a cracker. 
2. Polly does not want a cracker. 
3. Therefore, my parents are blimping into town tomorrow. 

 
Note: The conclusion has nothing to do with the premises, but the premises couldn’t 
possibly be all true... 
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1.1.2 Arguments, Truth, and Validity 
 

 

Part I. Explain Stuff 
For each of the following, briefly explain in your own words. (Writing out definitions without 
looking at the text or notes is highly recommended.) 
 
1. What is an argument?  

What is the difference between a mere set of statements  and an argument ? 
 
2. What does it mean to say that an argument has an inferential structure?  

Part of what makes an argument an argument  is that it has an ‘inferential structure’; what makes an argument 
the kind of argument it is  is the kind of inferential structure it has; and, whether or not an argument is ‘good’ 
depends in part on its inferential structure.  

 
3. What is the difference between an inductive argument and a deductive argument? 
 
4. What does it mean to say that an argument is valid? 
 
5. What does it mean to say that an argument is sound? 
 
6. Why do we care about validity?  

In many real life cases we don’t know if the premises of an argument are true or false. In the context of a logic 
course, we don’t even care if the premises are actually true or false (how the world actually is is totally irrelevant 
to what we are studying). So… why should we care about validity?  

 
7. What is the difference between validity and strength? 
 
8. What is the difference between soundness and cogency? 
 
9. Why is an argument with contradictory premises valid? 

Adding a new premise to a valid argument will never result in an invalid argument (not even if that premise 
contradicts one of the original premises); adding a new premise to a strong argument may (depending on the 
premise) result in a weak (or weaker) argument. Why? Validity is a binary, all-or-nothing affair; strength comes in 
degrees. Why? 
 

10. What’s better: a deductive argument or an inductive one? 
This is a trick question, but worth consideration :) 
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Part II. Identify Stuff 
For each of the following, determine whether or not it is an argument. If it is an argument, 
identify the conclusion. 
 

11. We should get a baby tiger for a pet because it’s cute, but also because it could rip 
someone’s face off. 
 

12. Recently, I made a chair. When I was finished, I thought it was a good chair. I submitted it to 
the Indiana fine woodworking association, who felt it merited consideration for an award. It’s 
been a real whirlwind. 

 
13. You know, “nerd culture” is mainstream now. So, when you use the word “nerd” derogatorily, 

it means you’re the one that’s out of the zeitgeist. 
 
14. If there were more food and fewer people, this would be a perfect party. 
 
15. You can’t hack into a typewriter. That’s all I have to say. 
 
 
 
 
For each of the following arguments, identify the premises and conclusion: 
 

16. Few if any of us can write one thought and think another at the same time. Thus a pencil 
and paper make excellent concentration tools. 

 
17. Death, the most awful of evils, is nothing to us, seeing that, when we are, death is not come, 

and, when death is come, we are not. 
 
18. You should get rid of cable and upgrade to Direct TV. When you have cable, it’s just a 

matter of time until you can't find something good to watch. When you can’t find something 
good to watch, you get depressed. When you get depressed, you attend seminars. When 
you attend seminars, you feel like a winner. When you feel like a winner, you go to Vegas. 
When you go to Vegas, you lose everything. And when you lose everything, you sell your 
hair to a wig shop. Don't sell your hair to a wig shop. 

 
19. Wyld Stallyns will never be a super band unless we have Eddie Van Halen on guitar. And 

we will not get Eddie Van Halen until we have a triumphant video. But it's pointless to have a 
triumphant video if we do not even have decent instruments. And we won’t get decent 
instruments if we don't really even know how to play. That is why we need Eddie Van Halen! 
And that is why we need a triumphant video! Excellent!  

 
20. What do we do with witches? We burn ‘em up! And what else burns? Wood! So witches are 

made of wood! How do we tell whether a she is made of wood? Wood floats! And what else 
floats? A duck! So, logically, if she weighs the same as a duck, she’s made of wood and, 
therefore, she’s a witch! 

 
 

 
6 



For each of the following arguments, determine whether or not the argument is valid. 
 

21.  1. If dogs are mammals, then all dogs are reptiles. 

  2. Dogs are mammals. 

 ∴ 3. All dogs are reptiles. 

 

22.  1. All cacti are succulents. 

  2. Not all succulents are cacti. 

 ∴ 3. Some cacti are succulents. 

 

23.  1. All cats are mortal. 

  2. Socrates is mortal. 

 ∴ 3. Socrates is a cat. 

 

24.  1. Murder is always wrong. 

 ∴ 2. The death penalty should be illegal. 

 

25.  1. Murder is always wrong. 

  2. Sometimes murder is not wrong. 

 ∴ 3. The death penalty should be illegal. 

 

26.  1. We should try to keep an open mind. 

 ∴ 2. Either aliens exist or aliens don’t exist. 

 

27.  1. If the 2004 Saturn Ion is running, there’s gas in the tank. 

  2. There’s gas in the tank. 

 ∴ 3. The 2004 Saturn Ion is running. 
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Part III. True / False 
 

  28. True   /   False : An argument is a disagreement between two or more people. 
   
  29. True   /   False : If a valid argument has a true conclusion, it must have at least one 

true premise. 
   
  30. True   /   False : If a valid argument has a false conclusion, it must have at least 

one false premise. 
   
  31. True   /   False : A valid argument with contradictory premises must have a false 

conclusion. 
   
  32. True   /   False : A weak inductive argument must have at least one false premise. 
   
  33. True   /   False : A strong inductive argument may have a false conclusion. 
   
  34. True   /   False : An invalid argument may have a true conclusion. 
   
  35. True   /   False : An argument is invalid if and only if it is possible for the premises 

to be true and the conclusion false. 
 
 

 
 

Part IV. Multiple Choice 
For each of the following, identify the correct answer. For questions 35-39 there is exactly one 
correct answer; for question 40 there is more than one correct answer. 
 
36. What is an argument? 
 

a. A set of statements that are related to one another. 
b. A set of statements containing a central disagreement. 
c. A set of statements, some of which are premises and one of which is a conclusion, such 

that the premises putatively support the conclusion. 
d. A set of statements, some of which are premises and one of which is a conclusion, such 

that the premises guarantee the conclusion. 
 
37. Which of the following are true of a deductive argument? 
 

a. If it has all true premises, it is sound 
b. If it has all true premises, it is cogent 
c. If it has a false conclusion, it is invalid 
d. None of the above 
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38. Which of the following are true of a valid argument? 
 

a. If the conclusion is false, all of the premises must be false. 
b. If the conclusion is true, all of the premises must be true. 
c. If the premises are true, the conclusion must be true. 
d. If the premises are contradictory, the conclusion must be true. 

 
39. Which of the following are true of an inductive argument? 
 

a. If it has all true premises, it is cogent. 
b. If it is cogent, it has all true premises 
c. If it has a false conclusion, it is weak. 
d. None of the above 

 
40. Which of the following may be true of an invalid argument? 
 

a. It may have a false conclusion. 
b. It may have true premises and a true conclusion. 
c. It can never be sound. 
d. All of the above. 

 
41. Consider the following table. Which of the following are true? (There is more than one 

correct answer) 
 

 Can be Valid Can be Invalid 

True Premises and a True Conclusion (a) (b) 

True Premises and a False Conclusion (c) (d) 

False Premises and a True Conclusion (e) (f) 

False Premises and a False Conclusion (g) (h) 
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1.2.1 Identifying Atomic Statements 

 
 

Part I. Multiple Choice 

 
1. Which of the following are statements ?  
 

a. When you play a game of thrones you win or you die. 
b. Winter is coming. 
c. Why is it that when one man builds a wall, the next man immediately needs to know what's on the 

other side? 
d. The man who passes the sentence should swing the sword. 
e. Hodor! 

 
2. Which of the following are atomic  statements?  
 

a. Tyrion isn’t a Targaryen. 
b. Brienne is a member of House Tarth 
c. Castle Black is an ancient stronghold and is the headquarters of the Night's Watch. 
d. Ned Stark is tough, but fair. 
e. Heartsbane is the ancestral Valyrian steel blade of House Tarly. 

 
3. Which of the following are atomic  statements?  
 

a. My sister has mistaken me for a mushroom. 
b. The Gods give with one hand and take with the other. 
c. You'll get the meal you bargained for, but it won't be sauced with gratitude, and in the end it will not 

nourish you. 
d. It's hard to put a leash on a dog once you've put a crown on its head. 
e. A Lannister always pays his debts. 

 
4. Which of the following are atomic statements from the following passage: 
 

“If you can't explain it to a six year old, you don't understand it yourself.” (Albert Einstein) 
 

a. If you can’t explain it to a six year old. 
b. You don’t understand it yourself. 
c. You can explain it to a six year old. 
d. You can’t explain it. 
e. You can’t explain it to a six year old. 
f. You understand it yourself. 
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5. Which of the following are atomic statements from the following passage: 
 

“It is from their foes, not their friends, that cities learn the lesson of building high walls.” 
(Aristophanes) 
 

a. It is from their foes. 
b. It is from their friends. 
c. Cities learn the lesson of building high walls. 
d. Cities learn the lesson of building high walls from their foes. 
e. Cities learn the lesson of building high walls from their friends. 
f. Cities do not learn the lesson of building high walls from their friends. 

 
6. Which of the following are atomic statements from the following passage: 
 

“If you make people think they're thinking, they'll love you; but if you really make them think, they'll 
hate you.” (Harlan Ellison) 
 

a. You make people think they’re thinking. 
b. You really make them think. 
c. People will hate you. 
d. People won’t love you. 
e. You really make people think. 
f. They’ll love you. 
g. People will love you. 

 

Part II. Short Answer. 
For each of the following statements, identify and assign capital letters to all of the atomic statements: 
 
1. Brett likes foreign accents. 
2. The store is open until midnight. 
3. You should try the pizza. 
4. The cat isn’t on the mat. 
5. You shouldn’t try the pizza. 
6. The store is open until midnight, but is closed on Mondays. 
7. Mike is either asleep or dead. 
8. Y is the additive inverse of X if and only if adding X and Y gives a sum of 0. 
9. You’re not Penske material. 
10. So you’re saying there’s a chance. 
11. If there isn’t enough sugar in the bag, honey can be used as a substitute. 
12. Neither Kevin nor Matt likes beer. 
13. The instructor said she’d post grades by Friday, but she didn’t. 
14. If food had been at the party, I’d be fine, but since there wasn’t, I’m starving. 
15. I’ll have another glass of water; it’s nature’s fruit juice. 
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1.2.2 Identifying Main Operators 
 

 

Part I. Concepts  

In your own words, explain the following: 
 

1. What is a compound statement? 
2. What is a statement operator? 
3. What does it mean to say that the statement operators are recursive?  
4. What is a main operator? 

 

Part II. Identifying Operators  

For each of the following statements, identify all of the statement operators: 
 

5. I don’t like my job and I don’t think I’ll go anymore. 
 

6. If Sandra is going to listen to her headphones while she's filing, then I should be able to 
listen to the radio while I'm collating. 

 

7. The ratio of people to cake is too big. 
 

8. I just stare at my desk, but it looks like I’m working. 
 

9. You better snap out of it, or you're gonna get canned. 
 

Part III. Identifying the Main Operator 

For each of the following statements, identify the main operator: 
 

10. A large planet is large, but a large molecule is still small. 
 

11. It’s not true that if you attend all the lectures you are guaranteed to pass the class. 
 

12. If Steve and Hakim want to go climbing, then either we need to buy some new rope or 
rent gear. 

 

13. If you want a car then get a job or make one yourself. 
 

14. Both Sue and Cathy will change the oil in their cars unless you tell them not to. 
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1.3.1 Translating Statements: Conjunction and Negation 
 

 
Directions: Translate the following statements from English into formal notation. Be sure to 
identify and assign capital letters to atomic statements. The first two questions demonstrate how 
to answer translation questions, step-by-step. 
 

Step 1: Identify and underline operators 
Step 2: Identify and choose letters to represent atomic statements. 
Step 3: Replace atomic statements with letters, keeping all punctuation. 
Step 4: Final Translation 

 
1. I went to the bookstore and I bought new pens. 

2. I went to the bookstore but I didn’t buy new pens. 

3. I didn’t go to the bookstore, but I bought new pens. 

4. I didn’t go to the bookstore, and I didn’t buy new pens. 

5. Ahmed plays both soccer and basketball. 

6. It’s false that Ahmed plays both soccer and basketball. 

7. Ahmed plays soccer but not basketball. 

8. Ahmed doesn’t play soccer, and he doesn’t play basketball. 

9. Ahmed plays neither soccer nor basketball. 

10. It’s false that Ahmed plays neither soccer nor basketball. 

11. Lions and skunks are mammals. 

12. Lions are mammals and predators. 

13. Skunks are mammals but not predators. 

14. Bees are neither mammals nor predators. 

15. Neither skunks nor bees are predators. 

16. It is false that both bees and lions are mammals. 

17. Both Rosa and Juanita study both physics and engineering. 

18. Neither Rosa nor Juanita studies both physics and engineering. 

19. It’s not false that neither Rosa nor Juanita studies both physics and engineering. 

20. Rosa studies physics, but not engineering; and neither Rosa nor Juanita studies astronomy. 
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1.3.2 Translating Statements: Disjunction and Conditional 
 

 
Directions: Translate the following statements from English into formal notation. Be sure to 
identify and assign capital letters to atomic statements. 
 
 
1. Either I’m going to get a raise or I won’t work here. 

2. You can have a hamburger unless you’ve already had a steak. 

3. Tomoya will teach either biology or chemistry. 

4. Either Tomoya or Yuki will teach chemistry. 

5. Either John isn’t home, or he’s a liar. 

6. If John isn’t home, then he’s a liar. 

7. It’s going to be cold if the clouds dissipate. 

8. I’ll help you only if you don’t press charges. 

9. It’s not true that if it rains the sidewalks will get wet. 

10. It’s false that I’ll pass the class if I don’t turn in all the homework. 

11. Either Tomoya or Yuki will teach both chemistry and biology. 

12. If either the crime rate falls or inflation goes down then the President will get re-elected. 

13. Ned will be imprisoned or he’ll be executed, if either Geoffrey becomes king or Tywin 
doesn’t return to King’s Landing.  

14. If the white walkers arrive then the humans will be killed, and the humans will not be killed if 
the white walkers stay in the north. 

15. It’s not true that either Bill will go to Hawaii if he wins lotto or he will go to Paris only if he 
gets a large inheritance. 

16. If Jon were dead then the wall would be overrun, but he isn’t dead. 

17. If the dragons grow and stay loyal then either there will soon be a new queen or something 
unexpected will happen. 

18. The number isn’t prime if it’s greater than 100 and isn’t odd. 

19. Only if either the Beatles or Led Zepplin do a reunion tour will Gertrude see a concert in her 
lifetime. 

20. Only if it’s not true that either Britain or Germany will win the World Cup, will it not be true 
that either hockey’s or baseball’s ratings will suffer. 
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1.3.3 Translating Statements: Easy to Medium 
 

 
Directions: Translate the following statements from English into formal notation. Be sure to 
identify and assign capital letters to atomic statements. 
 
 
1. Stocks are tanking and home prices are falling. 
 
2. It’s not true that I saw that movie with you. 
 
3. They do it over there, but they don’t do it here. 
 
4. That sandwich has horseradish and tomatoes. 
 
5. If you could feel this cloth, you’d buy it right away. 
 
6. You’ll get your license only if you pass the written test. 
 
7. It’s strange to be calling yourself, but maybe I’m not there. 
 
8. Either I’m dreaming or these are the right numbers. 
 
9. I’ll give you a ride if you pay for gas. 

 
10. Sandy exercises but doesn’t diet. 
 
11. Florry won’t go running unless it’s cool outside. 
 
12. If Hilary and Bertrand say so, then either it’s ok or you have a good excuse. 
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1.3.4 Translating Statements: More Challenging 
 

 
Directions: Translate the following statements from English into formal notation. Be sure to 
identify and assign capital letters to atomic statements. 
 
1. Stocks are tanking, but home prices wouldn’t fall if inflation was lower. 

2. You’ll get your license only if you pass both the written test and driving test. 

3. That sandwich has neither horseradish nor wasabi. 

4. Either Mark will be quarterback or Javier will be receiver, if the coach isn’t insane. 

5. If the good homes are sold then the neighborhood will suffer, but if the schools close the 
neighborhood will be devastated. 

6. The patient will survive if either she gets a transfusion, or she’s not as bad as she looks.  

7. If it’s not the case that U2 will be there, then either Coldplay or Katy Perry will headline the 
show. 

8. I’m going to starve to death unless you give me the money you owe me and the hot dog 
stand is still open. 

9. I’ll give you a ride unless you don’t pay for gas. 

10. Sandy exercises and does yoga, but she doesn’t diet and she smokes like a forest fire. 

11. It’s not false that both Leroy and Juan study interpretive dance, but Juan is the real dancer. 

12. The restaurant doesn’t accept either American Express or Discover. 

13. Hao will pick up the check only if it’s not true that the restaurant doesn’t accept either 
American Express or Discover. 

14. If you pet the cat’s belly then she will purr, unless it’s a trap; and if it’s a trap, you’ll be sorry. 
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1.4.1 Translating Arguments 
 

 
Directions: Translate the following arguments from English into formal notation. Be sure to 
identify and assign capital letters to atomic statements. 
 
 
1. If we drive to your parents’ place, then I’ll have to finish my paper in Tucson. But I can only 

work at coffee shops in Tucson. And I don’t have enough battery life in my laptop. So either 
you’ll need to buy me a new laptop, or we can’t drive to your parents’ place. 
 

 
2. John is a vegetarian and Mioko hates chicken. And somebody ate my chicken burrito. So if 

you didn’t eat it, then it disappeared on its own. 
 

 
3. If Christina has the job, then either she has a work permit or a student visa. But if she didn’t 

apply in time then she can’t have a work permit, and if she isn’t a student, then she can’t 
have a student visa. And she isn’t a student and she didn’t apply on time. So either she 
doesn’t have the job, or someone screwed up. 

 
 
4. If dolphins are fish, then dolphins aren’t fish. And dolphins aren’t fish. Therefore, the 

governor of Texas has a nasty inner ear infection. 
 

 
5. I’m either going to Hawaii or to Japan. If I go to Hawaii then I’ll be able to visit my family and 

I’ll get in some epic surfing. And I won free airline tickets to Japan in a radio contest last 
month. And either I need to take a cheap vacation or visit my family or get in some epic 
surfing. 
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