Philosophy 211

Sample Final Exam
I. Complete this proof.  There are no additional assumptions. (15)
A. (x(Px & (y(Py ( y=x))  ├ (x(y(((Px & Qx) & Py) ( Qy)
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II. Are the following correct proofs?  If correct, write correct; if not, explain precisely where it is incorrect and why. (18) 
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B. (x(Px & Qx), (x(Px & ~Qx),
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C. (x(y(Px ( Qy) ├ (xPx ( (yQy
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III.  Paraphrase sentences 1 and 2 into Sentential Logic and sentences 3, 4, and 5 into Predicate Logic using the following translation schemes:
(34)
1 and 2





3, 4, and 5

T: Tom attends



M(: ( is a man
M: Mary attends



W(: ( is a woman
B: Bill attends




L((: ( loves (
A: Alice attends



m: Mary







t: Tom

1. Unless both Tom and Mary attend, neither Bill nor Alice will attend.
2. Either all of Bill, Tom, and Mary attended, or none did.
3. Mary loves noone who loves her.

4. If any man loves Mary, then every woman is loved by Tom
5. At most two men love every woman.
6. Tom loves every woman who doesn’t love every man
IV.  Prove the following sequents.  You may use any short-cut rules in the book .(39)

1. S ( (R v P), P ( (~R ( Q)  ├  S ( (Q v R)

2. (x(y(z((Rxy & Rxz) ( Ryz), (x(y(z(Rzx & Rzy)  ├  (x(yRxy

3. (x(y(z(x=y v (y=z v x=z)), (x~Rxx, (x(yRxy  ├  (x(y(Rxy & Ryx & x≠y)

V. Which of the following sentences are true in these interpretations? (24) 
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A. (Pa & Rab) ( Rca




B. (x(Px & ~Qx & Rax)

C. (x(Px ( Qx) v (x(Px ( ~Qx)
D. (x(Px & (y(Qy ( ~Rxy))

E. (x(y((Px & Py & x≠y) ( (z(Qz & ~Rxz & ~Ryz))
F. (x((y(z(y ≠z & Rxy & Rxz) ( (yRxy)

VI. Use truth-tables or countermodels to show that each of the following sequents is invalid. (35) 

A. S ( (~P v ~R), ~R ( (S v P)  ├  (R & ~P) v (P & ~S)

B. (x(Px ( Qx), (x(Px & Sx) ├  (x(Sx ( Qx)

C.  (x(Px & Qx), ~(x(y(Px & Py & x≠y)  ├  (x(y((Qx & Qy) ( x=y)

D. (xRxx, (x(y(Rxy & x≠y)  ├  (y(xRxy

VI. Metatheory (15)
1. Which of our proof rules represents the following semantic fact:

If (╞ φ and ( ╞ φ ( ( then ( ╞ (
2. If {P,Q} is a consistent set then the Soundness Theorem shows that which of the following is a invalid sequent?  

A. P ├ Q
B. P ├ ~Q
C. ~P ├ Q

3. Give an example that shows the following claim is false.

CLAIM: If two SL sentences φ and ( are equivalent, then they must share all of the same propositional letters.  For example, P ( Q is equivalent to ~Q ( ~P and they share P and Q.  
4. Let ~(I be the following rule:
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True or False.  The Soundness Theorem for PL would still be true if ~(I were added as a proof rule.

5. Give an example of an existentially quantified sentence which is a theorem.

