Homework 6 and Sample Final Exam  


Part 1:  Mulitiple Choice,  1/2 pt. each.
Multiple Choice:  (1 pt. each.)
1.  (p → p) is a tautology because

a. it is intuitively obvious.

b. it is not necessarily false.

c. every line of it’s truth table is true.

d. most people would agree with it.

2.  ¬(p & ¬q) is logically equivalent to

a. (p v q)
b. (¬p v ¬¬q)
c. (¬q v ¬p)
d. (¬p → q)
3.  P & P is logically equivalent to

a. (p v p)
b. (p → p)
c.¬(p & ¬p)

d. all of the above

4.  “Serena is going to win only if Venus does not play her best” is best represented in propositional logic as:  
(Let s stand for “Serena is going to win” and v stand for “Venus plays her best”)
a. (s → ¬v)
b. (v → s)
c. (¬s → v)
d. (v → ¬s)
5.  An argument is deductively valid if and only if 
a. it is true.

b. all of its premises are true.

c. it’s not logically possible for the premises to be true and the conclusion false.
d. if its premises are false then its conclusion is false.

6.  In the proof method known as Indirect Proof we do all of the following except
a. assume that what we are trying to prove is false.

b. attempt to derive a contradiction.  

c. conclude that a contradiction is true.

d. conclude that the assumption that the contradiction is false is false.
7.  Which of the following is not a formula of Q?
a. Fccc

b. Fa  → p
c. (xFxa

d. (xFa

8.  Which of the following is a formula of the predicate calculus?
a. (x(y (Fxy → Fxz)

b. (xFxx v (yFxy

c. ¬(x¬¬Fx
d. (aFa

9. “Some boys chase some girls” is best expressed in the predicate calculus by:

a. (x(y ((Gx & By) → Cxy)
b. (x(y ((Gx & By) & Cxy)

c. (x(y ((Gx & By)  ¬Cyx)

d. (x(y ((Gx & By) & Cyx)

10.  “Girls chase only shy boys” is best expressed in the predicate calculus by:

a.  (xGx & Cxs

b.  (x(x ((Gx & By)  → Cxy)

c. (x(y (Gx & By → (Sy ​→ Cxy))

d. (x(y((Gx & By) →(Cxy →Sy))
11.  Which of the following expresses a proper use of the Quantifier Negation Rule? (Recall that  ‘┤├’ is a different way of expressing logical equivalence.
a. ¬(x¬Fx ┤├ (xFx
b. ¬(x¬Fx ┤├ (x¬Fx

c. ¬(x¬Fx ┤├ (x¬¬Fx

d. ¬(x¬Fx ┤├ (x¬¬Fx

12. “ Frank only loves one girl and that’s Jess” is best expressed by:

a. Lfj & ((x ((Gx & Lfx) → x=j)

b. Lfj

c. (x(Lfx & x=j)
d. (x(Lfx → Lfj) 
13.  Which of the following is a contradictory pair of formulas?
a. ¬(x¬Fxx;  (x¬¬Fx

b.  (y(xFxy;  (y(x¬Fxy

c.   (x(yFxy;  ¬(x(yFxy

d.   b and c

14.  Which of the following is not governed by a restricted instantiation rule in either truth trees or natural deduction?
a.  ¬(xFx
b.   ¬(x¬¬Fx

c.  ¬(xFx

d.  (x¬Fx

15.  Which of the following is the best translation of: “Bill’s father is Amie’s only disciple” ?
a.  Fb = Df

b. (xDxa & (y( Dya → y = f(b))

c.  (y( Dya ↔ y = f(m))

d.  (x( Fxb → Dxa)

16.  Which of the following is false?
a.  contradictions are not satisfiable.

b.  a set of sentences is not satisfiable only if it is contradictory.

c.  some tautologies are satisfiable.

d.  some contingent sentences are satisfiable but some are not.

17.   When a branch of a truth tree for an argument remains open after all formulas have been dispatched:

a.  a mistake has occurred.

b.  the branch is invalid.
c.  the argument is invalid.

d.  the argument has not been shown valid.
18.  A temporary dispatch mark in a truth tree means: 
a.  the formula may be reapplied later, if necessary.

b.  the formula is governed by an unrestricted rule.

c    it is a quantified truth tree.

d.   all of the above. 
19.  In the truth table for the following formula, the column under the main connective would contain
¬ ((p v q) ↔ (¬p & ¬q))

a.  all  T’s.
b.  all F’s.

c.  T’s and F’s.

d.  either T’s or F’s, but not both T’s and F’s.

20.  The method of universal proof is indicated when 

a.  the proof contains universally quantified assumptions. 

b.  the conclusion contains at least one universal quantifier.

c.  direct and indirect proof is not possible.

d.  a universal quantifier has scope over the entire conclusion.

Proofs (3 pts. each)

Note:  You may perform these proofs by hand on this homework without penalty, but only if it is neat and perfectly legible.   Sloppy work will be given a 0.
1.  Use the truth tree method to determine whether the following sentence is valid.  Explain your result.






(p ↔ q) → (¬(p & ¬q) v ¬(¬p & q))

2.   Use natural deduction to prove the following:


p v (q→s), p→(r v s), (¬s & q)  ( r
3.  Use a truth tree to determine whether the following argument is valid.  



¬(y(zGyz;  (y¬Gya → (zFaz  ( Fab  v Fba
4.   Prove the following using natural deduction.


(x(y((Gx v Gy) → (z(Fxz & Fyz)); (x(y(z((Fxz & Fyz) → Fzz);  (xGx  (  ¬(x¬Fxx  

5.   Translate and prove using natural deduction or a truth tree.  (involves identity and functions)
Annie’s father’s wife is prettier than Annie.  Billy’s mother is Annie’s father’s wife.  Billy’s mother is a witch.  So there is a witch who is prettier than Annie.
