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Propositional Logic

TRANSLATING 

& 

SYMBOLIZING

Logic is concerned with propositions and arguments. A proposition is a statement that is either true or false. Most sentences are statements e.g. “It is hot today”. Some sentences are not propositions e.g.

· Questions

· Exclamations

· Commands

· Requests

· Stipulations (rules)

· Wishes

· Nonsense

Two different sentences can express the same proposition e.g.

· ‘Rudely, she interrupted’

· ‘She interrupted rudely’

The same sentence may express two different propositions, if it is ambiguous. What are the two propositions expressed by each of the following:

a) John made the mince with his own hands

b) The lamb is too hot to eat

c) Visiting relatives can be a nuisance

d) Students dislike boring teachers

e) Some dogs do not smell

f) He addressed the chair from the floor

g) Tom the Indian* would try

h) The cricket stopped when the bat began to squeak.

PROPOSITIONS 

AND NON PROPOSITIONS 

Sheet No. 1

Which of the following are Propositions. Of those which aren’t, explain why.

1. Come on – hurry up.

2. Aren’t you coming then?

3. I wish you’d let me play cricket.

4. I’ll punch you in a minute.

5. Gee!  Aren’t you a dill!

6. Let B stand for a barometric measure in the following problem. 

7. Rule 17 of the game of tennis state ‘The ball is considered out if it hits the ground for the first time outside the lines of the court’.

8. Mary is 16 and Joan is 14 and Joan is older than Mary.

9. I don’t know what induced me to take Logic.

10. Please place your hand on your head if you want to go home.

11. Don’t you dare!

12. God doesn’t exist.

13. Would you lend me your pencil.

14. Red Romulus Bolly bopped bippy Ulga.

15. You shouldn’t kick little children.

16. 2 + 2 = 5

17. Tony and Harry are brothers.

18. Girls must wear their ties to school.

19. Listen, twit.

20. I am lying.

21. Look what happened.

22. What a glorious day it is!

23. Don’t be afraid of them.
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Which of the following are Propositions. Of those which aren’t, explain why.

1. The baby is laughing.

2. What’s that noise?

3. Barnard’s Star may have some planets around it.

4. 1 + 1 = 3

5. Let I denote that Inflation is a problem.

6. Get out of here!

7. He ran in the race but slipped on a banana peel.

8. What a glorious day it is!

9. Santa Claus is jolly.

10. To fail to achieve the impossible is not to* fail.

11. Please pay attention.

12. All triangles have four sides.

13. The next Prime Minister will be a woman*.

14. Suppose that x is an even number.

15. What are you thinking?

16. If it rains then there is moisture in the air.

17. Super sausage had a hamburger for lunch.

18. I wish to be immortal.

19. Neither circumstances nor criticism will prevent my progress.

20. Won’t you close the door?

21. Santa Claus is a fictional character.

22. Let x mark the spot. 

23. Your wish is my command.

24. Would that there were peace.

25. Define ‘proposition’ to mean ‘bearer of one truth’.
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Which of the following are Propositions. Of those which aren’t, explain why.

1. Sydney is north of Melbourne.

2. Edinburgh is in Scotland.

3. The moon is a natural satellite* of the Earth.

4. The moon is made of green cheese.

5. Did you see the eclipse?

6. Hooray for the eclipse!

7. Look at the eclipse.

8. The professor said “Look at the eclipse”.

9. Would that I were good at Logic.

10. Australia is an island.

11. 9 + 10 = 19

12. London is a city.

13. Christians believe in God.

14. Jones is not present.

15. Is Jones present?

16. Go and get Jones.

17. If you get Jones you will be rewarded.

18. The sun is ice cold.

19. If it’s raining then I’ll play cricket.

20. Georgy Porgy kissed the girls and made them cry.

ENGLISH EXPRESSIONS

FOR

PROPOSITIONAL LOGIC

	1.  ( P
	· Not P

· It’s not the case that P

· It’s not true that P

· It’s false that P

· It can’t be that P
	

	2.  (P & Q)
	· P and Q

· Both P and Q

· P but Q

· P although Q

· P even though Q

· P in spite of Q

· P and also Q

· Not only P but also Q
	P however Q

P nevertheless Q

P moreover Q

P yet Q

P not withstanding Q

P whereas Q

P while Q

P as well as Q

	3.  (P v Q)
	· P or Q

· Either P or Q

· P or Q or both

· P unless Q
	P and/or Q

At least one of P and Q

Unless P,Q

P except when Q

	4.  (P ( Q)
	· If P then Q

· If P, Q

· P only if Q

· P implies Q

· Whenever P, Q

· Given that P,Q

· Had P,Q
	Provided that P,Q

On condition that P,Q

P is sufficient for Q

Q is necessary for P

P guarantees that Q

P only in case Q

When P,Q

Q because P

	5.  (P ( Q)
	· P if and only if Q

· P when and only when Q

· If P then Q and conversely*

· P is necessary and sufficient for Q

· P just in case Q

· P is equivalent to Q
	

	6.  (P ( Q)
	· Either P or Q, but not both

· Exactly one of P and Q

· Just one of P and Q
	


TRANSLATING NEGATIONS

1.
~(P & Q)


It’s not the case that both P and Q


It’s false that both P and Q


It’s not true that both P and Q

2.
~(P v Q)


It’s not the case that either P or Q


It’s not true that either P or Q


It’s neither P nor Q

3.
~ ((P & Q) ( R)


It’s not the case that if P and Q, then R

4.
~(P & Q) ( R


If it’s not the case that P and Q, then R

WRITING DICTIONARIES


Go through the following arguments and complete dictionaries for each.

1.
James can know that the theory is adequate only if the theory is, in fact, adequate. So if the theory is, in fact, not adequate then James cannot know that the theory is adequate.

2.
Either the Prime Minister will resign and the Cabinet will fail to elect a new Prime Minister or the Senate will bring the Government down. We will not get both the Prime Minister resigning and cabinet failing to elect a new Prime Minister. So, the Senate will bring the Government down.

3.
Phaedo is a dog then Phaedo is a mammal. If Phaedo is a human then Phaedo is a mammal. Since Phaedo is either a dog or a human, it follows that he is a mammal.

4.
It will rain only if there is moisture in the air. There is moisture in the air. Hence, it will rain.

5.
Either Clark Kent is superman or he has an unusual attraction to old phone booths. If he is superman then he won’t like the new transparent phone booths. He doesn’t like the new transparent phone booths. We can conclude therefore that he is superman.

6.
Students are worthy if and only if they work hard. Either students are hard working or they are neither worthy nor sensible. From all this you can see that students are sensible if they work hard.

WELL FORMED FORMULA

Which of the following are ‘well formed formula’*. Of those that aren’t. Why?

	1. P~

2. (P)

3. (P&Q)

4. P&Q

5. P&Q)

6. ~~(P&Q)

7. P ~ P

8. (PQ)


	9. Pv (~Q&P)

10. Pv (Q&P))

11. ~(Pv~(Qv~P))

12. (P&vQ)

13. &P

14. (P&(Q&(R&(S&P)))))

15. (((((P&Q) v (Q v Q)))))
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Using the dictionary supplied, translate the following formulae into reasonable English.

DICTIONARY

Let 
H
= It is Hot


W
= It is Wet


I
= I am Tired

	1. H

2. ~W

3. ~H&W

4. ~W & ~H

5. ~(H&W)

6. ~W & ~(H & ~W)

7. ~~H

8. H v W

9. ~H v W

10. ~W v ~H

11. ~(H v W)

12. H  W

13. H & (W & I)

14. (~H & W) & I
	15. ~I & (H & W)

16. ~W v (I & H)

17. H & (I v ~W)

18. (H & W) v (H & ~W)

19. ~H v ((H & W) v ~(H & W))

20. W  (H & I)

21. I  (~I & (H & W))

22. ~(I   ~I)

23. ~(H & W) & (H v W)

24. ~((H v W) v ~(H v W))

25. ((H & W) & I)  ~((H & W) & I)

26. (H&W) v ((H v W) v (H&W))

27. (~H & ~W) v ~(H&W)


SYMBOLIZING INTO P.C
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Using the dictionary supplied, translate the following into symbols of P.C.

DICTIONARY

Let 
H
= It is Hot


W
= It is Wet


I
= I am Tired

	1. It is not hot.

2. It’s* hot and it’s* wet.

3. It is not wet and I am not tired.

4. It’s not both hot and wet.

5. I am tried and it is hot and it’s* wet.

6. I am not tired but it is wet.

7. It’s not hot, nor wet but I am tired.

8. It’s not the case I am not tired.

9. Either I am tired or it’s* hot.

10. I am tired or it’s hot.
	11. It is wet or it’s not hot.

12. It’s either not wet or not hot.

13. It’s not the case that it’s either hot or wet.

14. It’s hot or wet but not both.

15. It’s hot or wet or I am not tired.

16. I am tired but it’s not hot* or wet.

17. It’s hot and wet or it’s hot and not wet.

18. Either it’s not wet or it’s both hot and wet.

19. It’s not the case that, I am tired but it’s not hot.

20. Either it’s not both hot and wet, or it is.


TRANSLATION – PL ( ENGLISH 
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Translate the following PL sentences into English using the dictionary supplied.

F = Today is Friday

S = Tomorrow is Saturday

W = Today is Wednesday

a) F
e)
F ( S
b) ~F
f)
F ( S
c) F& S
g)
W ( F
d) F V S

Question 2

Use the dictionary supplied to translate the following formulae into English.

T = The tree is tall

L = The tree is leafy

B = The tree is beautiful

a) T
f)
(L & B) & ~ T
b) ~T
g)
~T & ~L
c) L&B
h)
~(T & L)
d) T V L
i)
~(T V L) & B
e) T   L

Question 3

Translate the following PL sentences into English using the dictionary supplied.

C = the climate is cold

D = The days are long

P = Pines are all confers

R = Roses are all red

a) (C & D)
h)
(~RV ~P)

b) (C & ~D)
i)
((D & C) v R)

c) (~ R & P)
j)
(( O & C) v ~P

d) ~(D & ~C)
k)
(~D ( C)

e) ~~C
l)
(R ( P)

f)
(~C & ~P)
m)
(R ( ~P)

g)
(D v C)
n)
(( R   P) ( (C v D))

CONDITIONALS

Sheet No. ?

DICTIONARY

Let 
C
= It is Cold


W
= It is Windy


R
= I am Rainy

	1. If it’s cold, then it rains.

2. Only if it’s cold does it rain.

3. Whenever it’s windy it rains.

4. That it’s windy implies it’s cold.

5. Given that it rains, it’s cold.

6. That it rains guarantees it’s cold.

7. It will rain, provided that it’s windy.

8. That it rains is sufficient for its being cold.

9. That it’s* windy is a necessary condition for its raining. 
	10. It will rain on condition that it’s windy.

11. Provided that it’s rainy, it’s cold.

12. Had it rained, it would be cold.

13. It rains only when it’s windy.

14. It rains only if it gets cold.

15. It is sufficient for its raining, that it’s cold.

16. The following is a necessary condition for its raining: it’s cold.


SYMBOLIZING INTO P.C.
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Symbolize the following statements into symbols of P.C., using the letters provided.

1. He is thin and he is angry.

(T / A)

2. I wanted to go but I wasn’t game.
(W /G)

3. He tried in spite of the fact that he was jeered at.
(T / J)

4. I will either win or lose, but not both.
(W / L)

5. He either fell or was pushed but no-one knows.
(F / P / N)

6. Although he was told not to, he either jumped or climbed on the desk.
(T / J / C)

7. Either she’ll come and spoil everything or she won’t come and we’ll feel guilty. (C / S / G)

8. No matter what you say I won’t do it.
(S / W)

9. I’ll go unless you stop me.

(G / S)

10. Since you’ve gone I’ve felt lonely or unhappy.
(L / U)

11. It’s not the case that he is both fat and bald.
(F / B)

12. He’ll either give me a Valentine card or flowers, but not both.
(V / F)

13. Unless you are nice to me, I won’t go.
(N / W)

14. She came, got lost, and cried then we had to take her home. (C / L / R / T)*

15. Exactly one of the following is true: He is blond or he is tall or he is clever. (B / T / C)

16. It’s either going to be hot or wet and probably both.
(H / W)

17. He came but he wasn’t pleased about it.
(C / P)

18. It’s not the case that he either doesn’t like her or he’s too shy.
(L / S)

19. Neither Henry nor Susan came.
(H / S)

20. Unless he both tries and does better, he will have to leave.
(T / B / H)

TRANSLATION – PL ( ENGLISH 
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Translate the following PL sentences into English using the dictionary supplied. 

Question 1

R = It rains

C = It gets colder

B = The barometer falls

	a) R ( C

b) ~ R ( C

c) R (  ~C

d) ~ R v C

e) ~ (RVC)

f) ~ (R ( C)

g) ~ (R&C)

h) ~ R & ~C


	i) ~R ( C

j) R ( C

k) ~ (R (C)

l) R ( (C&B)

m) (R&C) (B

n) R & (C( B)

o) R ( (C (B)
	p) (R ( C) ( B

q) (~RV~C) ( B

r) R ( (C&B)

s) R ( (C(B)

t) (R&C) ( B


u) (R ( C) ( B




Question 2

Translate the following PL sentences into English using the dictionary supplied. 

H = People will be happy

D = The inflation rate drops

E = People empathize with each other

U = People understand how others feel

S = People are selfish

a) U (E

b) (H ( D)

c) (SV ~D) ( ~H

d) (~D ( (S & ~ U))

e) S ( ~ (DVH)

f) ~(H ( (U & D & ~ S)

SYMBOLIZING INTO P.C.
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Create your own dictionary for the following statements, and symbolize them into symbols of P.C.

1. I will jump and I won’t be hurt.

2. Either it rained and he was bogged or it didn’t and he broke down.

3. I worked hard but nevertheless I didn’t win.

4. Either Cuba or Brazil mobilize, but they do not both mobilize.

5. It’s not the case that I will either have a tantrum or sulk.

6. Sometimes I’m angry but I never get angry.

7. It is false that there is no life on Mars.

8. There is life on Mars and air as well.

9. The plane crashed or it didn’t.

10. Either he is right or wrong, but not both.

11. Despite the fact that I could have fled or hid, I just stood there.

12. I don’t think we’ll lose but then again it is possible.

13. John will not investigate unless Edgar lodges a complaint.

14. Both Argentina and Cuba mobilize.

15. Argentina and Brazil do not both mobilize.

16. America will continue to send arms to Angola, unless Congress stops her.

17. Either my sister is smart or my brother is lying, or my sister is not smart and my brother is telling the truth for once.

18. It is not the case that it will both rain and there will be no water on the ground.

SYMBOLIZING INTO P.C.
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Symbolize the following statements into symbols of P.C., using the letters provided.

1. Jane is not in the kitchen.
(K)

2. John is a philosopher and a writer.
(P / W)

3. The cat is not here but the dog is.
(C / D)

4. Either Susan is present or David is absent.
(S / D)

5. Either it’s raining or it’s not.
(R)

6. In spite of the fact that he trained hard, John didn’t make the team.(H / M)

7. If Susan is present then she is keen.
(P / K)

8. I will miss my train if I am delayed.
(M / D)

9. The bus is not late but I have missed it.
(L / M)

10. It is obvious that he doesn’t like me, unless he is shy.
(L / S)

11. Either he is not coming or he has broken down.
(C / B)

12. Provided that he is polite, I will be friendly.
(P / F)

13. It’s not the case that Jane is ugly.
(U)

14. It will not rain or it will snow.
(R / S)

15. It neither rained nor snowed.
(R / S)

16. If it rains and snows it will get colder.
(R / S / C)

17. If it doesn’t rain then I’ll be happy.
(R / H)

TRANSLATING INTO ENGLISH
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Using the dictionary provided translate the following into reasonable English.

Dictionary

V = Vanessa runs in the afternoon

D = Darryn runs in the morning

B = Billy eats a normal diet

E = Eric is a vegetarian

A = Andrew does the cooking

	1. ~(V & B) ( ~A

2. ( B ( ) v A

3. ~(V v D) ( (A ( ~E)

4. ~(B ( ( ~ A & ~ E))

5. ~(V v D) & ~A

6. ~(B & E) ( A

7. ~v v ~D

8. (A & E) ( (A & ~E)
	9. A & (~E v B)

10. ~(A ( E)

11. ~A ( E

12. ~(A & B) ( E)

13. ~(( A & B ) ( E )

14. (A ( (E ( ( B ( D )))

15. ~( ~E v ~B)


SYMBOLIZING INTO P.C.
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Symbolize the following statements into symbols of P.C., using the letters provided.

1. The boy did not steal the pencil.
(S)

2. The bill will become law if and only if Parliament passes it.

(L / P)

3. John is either tall or dark, but not both.
(T / D)

4. The light goes on only if you pull the switch.
(G / S)

5. John wanted to go but he wasn’t allowed.

(W / A)

6. I’ll go when and only when someone tells me.
(G / T)

7. Had he worked hard, he would have done well.
(W / D)

8. Tom will marry Jane unless he is prevented.
(M / P)

9. John is either at school or he is shoplifting, but Susan is at school.
(S / O / L)

10. Exactly one of the following statements is true: Tom is tall or Tom is short.
(T / S)

11. He tried yet he didn’t do very well.

(T / V)

12. He came as well as bringing a dozen beer.
(C / B)

13. When I drink too much I go to sleep.
(D / S)

14. Provided that I am warned in advance I’ll be ready for anything.
(W / R)

15. Having a fire is sufficient to show that there is oxygen.
(F / O)

16. She came to the Party in spite of the fact that she was asked not to.
(C / A)

17. Either he will not try or he will sulk.
(T / S)

18. If and only if he is not there, will I relax.
(T / R)

19. He neither tried nor practised for the event.
(T / P)

20. If there is too much moisture in the air, then rain will necessarily flow.
(M / F)

TRANSLATING INTO ENGLISH
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Using the dictionary provided translate the following into reasonable English.

Dictionary

O = Owen eats the pie

D = Dan gets the doctor

S = Sam eats the pie

R = Rena is horrified

	1. O ( S

2. ( O & S ) ( D

3. D ( (S & R )

4. ~R ( (S & O)

5. ~O v ~D

6. ~(O v D)

7. ~( R & O)


	8. ~R & ~)

9. (S&D) v R

10. ~(R ( D)

11. ~R  (S & O)

12. ~(R ( ( O & S ))

13. D v (( S & R ) v ( O & R ))

14. O ( ( R ( D )




SYMBOLIZING INTO P.C.
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Using the dictionary provided, symbolize the following statements into symbols of P.C.

Dictionary

M = I have missed the bus

B = The bus is late

L = I am late

S = I slept in

W = I will get to work on time

1. The bus is not late.

2. I am late and I have missed the bus.

3. The bus is not late but I am.

4. It’s not true that the bus and I are late.

5. The bus is not late and neither am I.

6. If the bus is not late then I have missed it.

7. If I hadn’t slept in, I would have not missed the bus.

8. Either the bus is late or I am.

9. I am not late and I did not sleep in.

10. I am not late and I did not sleep in.

11. I am late if and only if I slept in.

12. I have not missed the bus only if I slept in.

13. Either the bus is late or I am.

14. If the bus is late or I am, it won’t get to work on time.

15. If I slept in, then I’m late and I have missed the bus.

16. If I slept in I won’t get to work on time, and I won’t get to work on time if the bus is late.

TRANSLATING INTO ENGLISH
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Using the dictionary provided translate the following into reasonable English.

Dictionary

H = Harry is drunk

P = Paul is worried

S = Susan applauds

	1. ~H & ~P

2. S ( ( ~H & ~P )

3. ( P ( H ) v ( ~ H ( P )

4. ( P v S ) ( H

5. ( P & S ) ( ( H & ! S )

6. H & ( P v S )

7. H ( ((  P v S ) ( ( H ( S ))
	8. ~( H ( ( P v S ))

9. ~(H v P)

10. ~H v ~P

11. ( H & ~P ) ( ~ (S  H)

12. ~H ( (( P v S ) ( ~( P & S ))

13. ~ S ( ( H ( ~P )

14. ( H  ~S ) ( ~( H ( S )

15. P & ~( H ( S )




SYMBOLIZING INTO P.C.
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Using the dictionary provided, symbolize the following statements into symbols of P.C.

Dictionary

D = I can sit down




B = My knees bend

S = The shin* bone’s connected to the knee bone
U = I can stand up

T = The knee bone connected to the thigh bone

L = I have a lumbar complaint

1. I can’t sit down.

2. I can neither sit down nor stand up.

3. I can either stand up or sit down, but not both.

4. I can sit down only if my knees bend.

5. I can stand up only if I have a lumbar complaint.

6. If I have a lumbar complaint I can’t stand up.

7. I can’t sit down if my knees won’t bend.

8. I can sit down but I can’t stand up.

9. I can sit down if and only if I don’t stand up.

10. I can’t both stand up and sit down.

11. My knees bend even though I have a lumbar complaint.

12. Exactly one of the following is true : My knees bend and I have a lumbar complaint.

13. My knees bend only if the shin bone’s connected to the knee bone and knee bone is connect to the thigh bone.

14. If I can either sit down or stand up, I don’t have a lumbar complaint.

15. I can both sit down and stand up unless I have a lumbar complaint.

SYMBOLIZING INTO P.C.
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Symbolize the following statements into symbols of P.C., using the letter provided.

1. If he tries then he’ll pass.
(T / P)

2. Only if he tries will he pass.
 (T / P)

3. His trying is a necessary condition of his passing.
(T / P)

4. That he passed is a sufficient condition for his having tried.
(P / T)

5. That he passed implied that he tried.
(P / T)

6. Whenever he tries he passes.
(P / T)

7. Had he passed he would have left school.
(P / L)

8. He’ll come to the party provided you are nice to him.
(C / N)

9. When I feel blue, I hit people.
(B / H)

10. If it is true that he tried and he failed, he’ll never try again.

(T / F / N)

11. The plane crashed or didn’t it.
(C)

12. He won’t try, or he will pretend to try and say the teacher was biased.
(T / P / B)

13. I won’t go unless I’m made.
(W / M)

14. Henry will buy Mavis a mink only if he loves her.
(B / L)

15. It’s not the case that Harry will remarry without first getting a divorce.
(R / D)

16. The orchestra will not play both Brahms and Chopin.
(B / C)

17. He neither came nor apologized.
(C / A)

18. Reading both Golding and Dickens is a necessary condition for studying English.
(G / D / E)

19. You have a romantic spirit only if you can grasp Dickens and Shakespeare.
(R / D / S)

20. It isn’t the case that he hasn’t read Dickens and also hasn’t read Shakespeare.
(D / S)

SYMBOLIZING INTO P.C.
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Symbolize the following statements into symbols of P.C., using the letter provided.

1. I won in spite of the fact that John pushed me.
(W / P)

2. He passes whenever and only whenever he studies.
(P / S)

3. I neither saw it nor heard it.
(S / H)

4. It never rains but it pours.

(R / P)

5. It’s not the case that she liked him and tried to get near him. 
(L / T)

6. To be shot through the heart is a sufficient condition for death.
(S / D)

7. Not only did he come but he also brought a friend.

(C / B)

8. Whenever she calls her dog comes.
(C / D)

9. He’ll jump only if the teacher hits him.
(J / T)

10. She worked even though she felt rotten.
(W / R)

11. He came without being told.
(C / T)

12. I’ll teach if and only if I’m paid.
(T / P)

13. He smokes regardless of the fact that he’s been warned. (S / W)

14. Oxygen is necessary for the existence of fire.
(O / F)

15. Either he was there or he wasn’t.
(W)

16. It’s not true that he wither stole it or forged it.
(S / F)

17. He fought and killed a man despite the fact that he is a quaker.
(F / K / Q)

18. She’ll try only if she’s frightened.
(T / F)

19. Neither the tilting of the boat warned him, nor the creaking of the mast frightened him.    (T / C)

20. It rained at the same time as he arrived.
(R / A)

21. Stoppage of the heart is both a necessary and sufficient condition for death.
(H / D)

SYMBOLIZING INTO P.C.

Sheet No. 15

Using the dictionary provided, symbolize the following statements into symbols of P.C.

Dictionary

L – Lies are told

F = People are frightened

P = Pressure is applied

R = People are ridiculed

N = No one understands

1. If lies are told or people are frightened then pressure is applied.

2. That people are frightened is a sufficient condition for lies being told.

3. Because lies are told no one understands.

4. Neither people are ridiculed nor are they frightened.

5. That people are frightened is a sufficient but not necessary condition for lies to be told.

6. Lies are told if and only if people are frightened.

7. Exactly one of the following is true: Lies are told, people are ridiculed or pressure is applied.

8. Pressure is applied or lies are not told, but not both.

9. Lies are told when and only when people are frightened.

10. That lies are told implies that people are frightened and no one understands.

SYMBOLIZING INTO P.C.

Sheet No. 16

Using the dictionary provided, symbolize the following statements into symbols of P.C.

Dictionary

S – Sam is late

F = Fred will be amazed

R = Robert will wait

T = Tom can avoid him

L = Larry is driving

1. If Larry is driving, Tom can avoid him unless Sam is late.

2. Fred will be amazed only if Sam is late.

3. Neither will Robert wait nor will Tom avoid him.

4. Tom’s avoiding him is both a necessary and sufficient condition for Fred to be annoyed, because Larry is driving.

5. Tom can avoid him if Larry is driving.

6. Fred will be annoyed provided only that Sam is late.

7. If Robert will wait, Fred will be annoyed and Tom can avoid him.

8. If Robert can wait Fred will be annoyed, and Tom can avoid him.

9. Either Robert will wait or Fred will be annoyed, but not both.

10. Robert won’t wait if Sam is late.

11. Larry isn’t driving so Sam won’t be late.

12. Tom can’t avoid him because Larry is driving and Robert will wait.

13. As long as Sam isn’t late, Fred won’t be annoyed and Tom can avoid him.

14. Fred won’t be annoyed only if Sam isn’t late.

15. Larry is driving or Robert will wait, but Fred won’t be annoyed.

SYMBOLIZING INTO P.C.

Sheet No. 17

Using the dictionary provided, symbolize the following statements into symbols of P.C.

Dictionary

O = Owen eats pie



S = Sam eats pie

D = Dan gets the Doctor



R = Rena is horrified

1. If Owen eats the pie, then Sam doesn’t.

2. Either Sam or Owen eats* the pie.

3. Rena is horrified only if Sam eats the pie.

4. If Sam or Owen eats the pie, Dan will get the doctor.

5. Unless Rena is horrified then Dan will get the Doctor.

6. Sam eats the pie and Rena is horrified if and only if Owen doesn’t eat the pie.

7. Dan gets the doctor because Rena is horrified because Owen eats the pie.

8. Because Open eats the pie, Sam doesn’t and Rena is not horrified.

9. Only one outcome is possible: Dan doesn’t get the doctor or Rena is not horrified.

10. Rena isn’t horrified if Sam eats the pie, but Dan will get the doctor if Owen eats the pie.

SYMBOLIZING INTO P.C.

Sheet No. 18

Symbolize the following statements into symbols of P.C., using the letter provided.

1. Only if I run will I get there.
(R / G)

2. I won’t run only if I see a reason to do so.
(R / E)

3. It’s not the case that he can pass and do no work.

(P / W)

4. He laughed in spite of the fact that he wanted to cry.
(L / C)

5. To be wealthy is a necessary condition for being a millionaire.
(W / M)

6. I’ll be happy if and only if I get everything my own way.
(H / W)

7. To have malaria is a sufficient condition to be very ill.
(M / I)

8. To go out every night is incompatible with doing enough study for senior.
(G / S)

9. If he smiles, he’s happy and vice versa.
(S / H)

10. He likes her and he’s fond of her and maybe both.
(L / F)

11. Breathing is a necessary and sufficient condition for being alive.
(B / A)

12. Either it is a dog or a cat, but not both.
(D / C)

13. Given that he is the fastest over 100 metres he will run in the relay.
(F / R)

14. It is false that I will burn the school down if and only if I get bored.
(B / O)

15. If people are selfish then they won’t try to see the other position and nor will they understand it.
(S / T / U)

SYMBOLIZING INTO P.C.

Sheet No. 19

Using the dictionary provided, symbolize the following statements into symbols of P.C.

Dictionary

C – Paul eats the chips

F = Norma has a feed

P = Paul eats the popcorn

1. Norma has a feed when Paul eats the chips.

2. It’s not the case that Paul eats both the chips and the popcorn.

3. Paul eats the chips but not the popcorn.

4. Norma has a feed unless Paul eats the popcorn as well as the chips.

5. Given that Paul eats the chips, Paul’s eating the popcorn will be a sufficient condition for Norma going without a feed.

6. Unless Norma misses out on her meal, Paul will eat the chips or popcorn but not both.

7. For Norma to go hungry it is necessary that Paul eats both the chips and the popcorn.

8. Norma has a feed only if Paul doesn’t eat both the popcorn and the chips.

9. Paul eats the chips whenever he misses out on the popcorn.

10. If Paul eats neither the popcorn nor the chips, Norma* has a feed.

11. Norma goes hungry if and only if Paul eats the chips and the popcorn.

12. Either Paul doesn’t eat the chips or doesn’t eat the popcorn or Norma doesn’t have a feed.

13. If Norma has a feed then, Paul goes without the chips or goes without the popcorn.

SYMBOLIZING INTO P.C.

Sheet No. 20

Using the dictionary provided, symbolize the following statements into symbols of P.C.

Dictionary

E = Edgar complains

F = Frank investigates

G = George is disqualified

1. If Edgar complains, then Frank investigates and George is disqualified.

2. If Edgar complains then Frank investigates, and George is disqualified.

3. George is disqualified only if Edgar complains.

4. Edgar complains unless George is disqualified.

5. George is disqualified if and only if Frank investigates.

6. That Frank investigates is a sufficient condition for George to be disqualified.

7. It’s not the case that if Edgar complains then George is disqualified.

8. Exactly one of the following is true : Frank investigates or George is disqualified.

9. If Edgar does not complain then neither will Frank investigate nor George be disqualified.

10. If George is disqualified then either Edgar did not complain or Frank did not investigate.

11. Edgar’s complaining is both necessary and sufficient for Frank to investigate.

12. Whether or not George is disqualified, Edgar will complain.

13. Edgar complaining guarantees Frank will investigate.

TRANSLATING INTO ENGLISH

Sheet No.  21

Using the dictionary provided, translate the following formulae into reasonable English.

Dictionary

H = People will be happy

D = The inflation rate drops

E = People empathize with one another

U = People understand how others feel

S = People are selfish

1. U ( E

2. ( S v ~ D ) ( ~ H

3. ~ D ( ( S & ~ U )

4. S ( ~ ( D v H )

5. ~ ( H ( ( U & D & ~ S ))

6. ~ (( H    S ) ( ( E & U ))

7. (( ~ D v ( E ( ~ U )) & ~ H )

8. ~ ( D v ~ ( ~ E ( ( U ( ~ ( H & ~ S ))))

9. H ( ~ ( D ( ~ S )

10. ( E ( ~ U )    S

TRANSLATION EXERCISE

Using the symbols, ~, &, v, (,    and ( symbolize the following sentences.

1. Although A is true, B is not.

2. Despite A being false B is nonetheless true.

3. A is untrue and B is untrue.

4. In spite of A and B being false, C isn’t.

5. Not only are A and B true but c is as well.

6. It is not true that both A and B are true.

7. It is false that A is true while B is untrue.

8. Not both a and B are false.

9. The proposition that A and B are false whereas C isn’t, is a lie

10. A is false and not both C and D are true.

11. The propositions A, B and C are not all true.

12. The following is false, A is true whereas B and C are not.

13. A is false but even though not both B and C are true, D is certainly true.

14. Unlike A, B and C are true.

15. Not all A, B, C and D are false.

16. Either A is true or B is true, or both.

17. Unless A is false, B is false.

18. At least one of A, B or C is false.

19. B is false or A is true.

20. It is false that either A or B are true.

21. Neither A nor B are false.

22. Neither is A false nor is B true.

23. It is untrue that unless B is true then A is false.

24. Either A or B or C is false.

25. Neither A nor B nor C is true.

26. Either A is true or neither B nor C are true.

27. Unless neither A nor C are true, then neither B nor D are false.

28. At least one of A, B, C or D are false.

29. Either A is false or b is true or neither C nor D are true.

30. Unless either A or B is false, C or D are true.

31. Either both A and B are true or C and D are false.

32. Even though either A or B are true, it is nevertheless the case that either C or D are false.

33. Although A is false and B is true, neither C nor D are true.

34. Either B is false or not both A and B are true.

35. The claim that either both A and B are true or that both A and B are false, is a lie.

36. If A is true then so is B.

37. When A is false, B is false.

38. Provided that A is true, B will be false.

39. A is false only if B is true.

40. The truth of A implies the falsehood of B.

41. A is false if B is also.

42. B is false only when A isn’t.

43. B is false when A isn’t.

44. Provided only that A is true, B will be false.

45. Had A been true, B would have been also.

46. B is false whenever A is false.

47. The truth of B is guaranteed by the falsehood of A.

48. For A to be true it is necessary that B be true.

49. The falsehood of A is necessary for the truth of B.

50. The truth of A is sufficient for the falsehood of B.

51. For A to be false it is sufficient that B be false.

52. Given that A is false, B will be true.

53. A and B are both true if C is true.

54. A is true only if B and C are also.

55. If either A or B are true (but not both) then C is true.

56. Unless A implies B then A implies C.

57. A if B but if C then D.

58. C is false only if A is true, unless for B is to be false it is necessary that D be true.

59. A if and only if B.

60. Either A or B are true when and only when either C or D are true.

61. Neither A nor B are true provided that and provided only that C and D are true.

62. C is false if A implies B.

63. It is not true that B implies A.

64. D does not imply C.

65. If A is true then B is true and conversely.

66. D is false only when B is false and vice versa.

67. If A is false then unless B is true C will be false.

68. Exactly one of the following, if not A then not B or if not B then not A.

69. A implies B only if C implies D.

70. A implies B if C doesn’t imply D.

71. A doesn’t imply B provided only that C doesn’t imply D.

72. If the falsehood of A implies the truth of B, then unless C is true D will be false.

73. Not both A and B are false if and only if neither C nor D are true.

74. If A is false or B is false then C is true only when D isn’t.

75. Exactly one of A or B are true if and only if at least one of C or D are false.

76. Notwithstanding the truth A, the truth of B is implied by the truth of C.

77. Whereas neither A nor B are false, not both C and D are true.

78. A implies B but not conversely.

79. B is false if neither C nor D are true, however B is true when C and A are false.

80. Unless the falsehood of both A and B is sufficient for the truth of C, then C will be true only when D is true but E isn’t.

81. Despite the fact that not both C and D are true, it is nevertheless true that had they been both true then neither A nor B would be true.

82. A is true if C is false or if B is true.

83. A is true when C is false and when B is true.

84. A is false only when C is false or when B is ture.

85. A is false when and only when C is false or when D is true.

86. A is true when C is true but not D or if B and E are false.

87. A is true not when C is false but when D is true.

88. Neither of the following are correct, A is true when and only when C and D are not, or A is true if exactly one of B and E are false.

89. Unless A and B are both false and unless C and D are both true, then E is false.

90. Unless not both A and B are true and unless neither C nor D are true, then E is true.

91. Despite the falsehood of D and C, and in spite of either A or B being false, nevertheless E and F are true.

92. If either A or B are true or if C and D are false, then neither E nor F are true.

93. When A is true but B isn’t or when B is true but C isn’t then the truth of D implies the falsehood of E.

94. Either A if B or if C then not D or whenever not E then not F.

95. A and B both imply C.

96. Only if A implies B and C implies D, will B imply C.

97. A and B don’t both imply C.

98. The truth of A is incompatible with the truth of B.

99. If A and B can both be true or if A and B can both be false then it is false to say that A is true if and only if ‘B is also.

NEGATION/CONJUNCTION

Question 1

What is the negation of each of the following?

a) John is sick

b) Jack is “Bills’ brother

c) Jack and Jill are both hill-climbers

d) Wales is smaller than Queensland

e) It never rains

f) All humans are mortal

g) It is possible that you left it in the rain

h) No fools are rich

i) Some students are very wise

j) Not all roses are white

k) The curtains are neither red nor blue

l) 2 + 2 = 5

m) The dress is not patterned in both teal and white.

Question 2

\Write out the conjuncts of the following conjunctions.

a) The workmen put down their tools and Brown made a speech

b) Michael is slow but careful

c) Alan is here and Betty is here and so is Colin

d) Although the sun was shining it was snowing

e) There is no rain and the river is in flood

f) The food is good but the service is slow

g) In spite of there being a bad season, the players enjoyed their football and the games were always close.

h) The gates are not locked and neither the side door nor the back door is closed.

i) The burglar is not in the house but he will be either on the road or in the forest.

j) If anyone is sick they should see the doctor, and it is clear that Bill is not well.

k) If the bus has gone then my watch is slow, and if my watch is slow then the tower clock is slow.

Question 3

In which of the following is “and” used merely for conjunction?

a) Jane and Mary are girls

b) Jane and Mary are sisters

c) Jane and Mary share a room

d) Jack is tall and handsome

e) Jack and Jill went up the hill

DISJUNCTIONS

Question 1

What are the disjuncts of the following disjunctions? Also state whether the disjunction is inclusive or exclusive.

a) James went either to the library or to the club.

b) Either it rains or it pours.

c) The furniture will be painted white or black but not both.

d) Either you will stop the noise or Ned will call the police.

e) He studied French or logic.

f) Mary is to enrol in either mathematics or physics but not both.

g) The number is either less than 10 or greater than 20.

h) The person who chose the colour scheme was either colour-blind or lacking in taste.

i) Either the rain will come and the crop will be planted or we will sell the farm.

j) The number is either not more than 10 or greater than 6.

k) Either Mary takes Maths and logic or she takes Japanese and computing, but not both.

Question 2

In your own words set out the negation of the following:

a) Susan is either a clerk or a teacher.

b) Sandy is both a farmer and an accountant.

c) The bus is slow and time is running out.

d) Either the bus is slow or I am impatient.

e) Both Robin and Chris are mechanics.

f) Cathy is not beautiful but she is attractive.

g) Either you will finish your homework before 9.30 or you will not watch T.V. after 9.30.

CONDITIONALS

Question 1

For each of the following conditionals, write down first the antecedent and then the consequent.

a) If taxes are cut people will spend more money.

b) If Snoopy is a dog then Snoopy is an animal.

c) If you work hard you will pass.

d) Wheat grows only if there is rain.

e) Wheat grows if there is rain.

f) Only if the pipes burst will I call a plumber.

g) Fuzzy is a bear only if it is hairy.

h) Fuzzy is an animal if Fuzzy is a bear.

i) If neither Brown nor Jones breaks the law then they have nothing to fear.

j) If it rains then either there will be a flood or the crops will be spoiled.

k) The experiment will not be successful if conditions are not completely sterile.

Question 2

Select those of the following for which both members of the pair express the same conditional.

a) If Sue comes home Bill will be happy.
Bill will be happy if Sue comes home.


b) If Tiger is a cat then he drinks milk.
If Tiger drinks milk then he is a cat.


c) If that is a pine then it is an evergreen.
That is a pine only if it is an evergreen.


d) Albert is consistent if he does not contradict himself.
Albert does not contradict himself, only if he is consistent.


e) The lights will go on only if there is no power failure.
There is no power failure only if the lights will go on.


Question 3

Set out two conditionals conjoined in the following:

a) The number is even if and only if the number is divisible by two.

b) There will be an election if and only if the Governor-General signs the writs.

c) The experiment will be a success if and only if the correct procedures are followed.

TRANSLATION – ENGLISH ( pl

Question 1

Use the dictionary supplied to translate the following sentences into PL.

S = Linda is a student

P = Linda is pretty

G = Linda is a girl

T = Tom is a student

B = Tom is a boy

a) Linda is a pretty girl

b) Tom is not a student

c) Either Linda is a girl or Tom is a boy

d) It’s not true that Tom is not a boy

e) Tom is a boy student and Linda is a girl

f) Both Linda and Tom are students

g) Neither Linda nor Tom are students

h) It’s not the case that both Linda and Tom are students

i) Either Linda is not a student or Tom is not a student

j) Of Tom and Linda, just one is a student.

Question 2

Translate the following sentences into PL using the dictionary supplied.

E = The number is even

O = The number is odd

P = The number is positive

Z = The number is zero

N = The number is negative

a) The number is not even

b) The number is either even or not even

c) The number is odd only if it’s not even

d) The number is odd if it’s not even

e) The number is odd if and only if it’s not even

f) If the number is negative then it’s not positive

g) The number is not both even and odd

h) The number is neither positive nor negative

i) If the number is zero then it’s neither positive nor negative

j) The number is positive or zero or negative

k) If the number is not zero then it’s either positive or negative but not both

l) The number is not positive if it is negative

m) The number is even, non-zero, and positive

n) If the number is even then it is not odd, and conversely

o) If the number is either even or positive then it is not both odd and negative

p) The number is either even and positive, or odd and negative, but not both

q) Only if the number is non-zero and non-negative will it be positive.

TRANSLATION – ENGLISH ( PL

WORKSHEET 2.9

Using the propositional ?? translate the following sentences into PL.

1. He was a profound thinker and a forceful writer.
(P,F)

2. He rose to speak and the applause was deafening.
(R,A)

3. She has ideals but is not a dreamer.
(I,D)

4. She wanted to go dancing but he was tired.
(D,T)

5. The stranger was neither young nor old.
(Y,O)

6. She did not have the time but had the money.
(T,M)

7. The Empire was neither holy nor Roman nor an empire.
(H,R,E)

8. Children must not play on or near the stairs.
(O,N)

9. You are not allowed to laugh or talk.
(L,T)

10. Her eyes were open but she was not seeing.
(O,S)

11. I came; I saw; I won.
(C,S,W)

12. He is forbidden to dance or play cards.
(D,P)

13. The first animal died while the second lived.
(D,L)

14. If she becomes angry, she will lose her job.
(A,L)

15. The goblins will get your if you do not watch out.
(G,W)

16. Unless you are quiet you will wake the baby.
(Q,W)

17. If the picture is not expensive it’s not genuine.
(E,G)

18. You will miss the train unless you hurry.
(M,H)

19. Whenever it rains, my car leaks.
(R,L)

20. He does not work unless he feels like it.
(W,F)

21. Only if you are lucky can you win.
(L,W)

22. If you know how you can do it.
(K,D)

23. You will be admitted if and only if you have a ticket.
(A,T)

24. The train is going north or south.
(N,S)

25. He was driving fast or carelessly.
(F,C)

26. You must say yes or no.
(Y,N)

27. The sentence was $600 or 6 months in jail.
(S,J)

28. A tree cannot be both deciduous and evergreen.
(D,E)

29. He must have brawn or brains.
(B,A)

30. The signal is green but the car is not moving.
(G,M)

31. Just one of Ann or Paul will go.
(A,P)

32. When Bob is not lazy he jogs regularly.
(L,J)

33. Carol jogs regularly if and only if she is not lazy.
(J,L)

34. Bob jogs whenever Carol jogs.
(B,C)

35. Carol jogs only if Bob jogs.
(C,B)

36. Bob jogs provided that Ann jogs.
(B,A)

