PHIL 107 Logic and Reasoning

Exam 2

I. Translations

Translate each of the following sentences into logical symbols.  (2 points each)
1.
If Ben does a lab, he is satisfied if and only if he does not spill acid.

B: Ben does a lab S: Ben is satisfied  A: Acid is spilled


B((S(~A)


Since this was a little bit ambiguous, I also accepted (B(S)(~A
2.
Unless water is calcium sulfate, something has gone terribly wrong with this lab and you won’t be passing CHEM 110.


W: Something is water  C: something is calcium sulfate  S: Something has gone wrong P:You pass CHEM 110.


(W(C)v(S(~P) or ~(W(C) ( (S(~P) 


I also accepted Wv(S(~P) or ~W ( (S(~P) where W stood for “Water is calcium sulfate”

3.
Neither Kalamazoo nor Olivet has a water polo team, but they are not both lacking a Frisbee golf course.


K: K has a water polo team.  O: Olivet has a water polo team Z: K lacks a Frisbee golf course V: Olivet lacks a Frisbee golf course


~(KvO) ( ~(V( O)


If you used “have” instead of “lack” here, or something similar to that, I also would have accepted: ~(KvO) ( ~(~V( ~O)

4.
Either I’m crazy or you’re lying, but not both.


C: I’m crazy L: You are lying


(CvL) ( ~(C( L)

5.
If Chris will go to the meeting only if Kate does not drive, then we will dissuade Kate from driving if we want Chris to go.


C: Chris goes to the meeting  K: Kate Drives  D: We dissuade Kate W: We want Chris to go


(C(~K) ((W(D)

6.
Being male and unmarried is necessary and sufficient condition for being a bachelor.

B: Someone is a bachelor M: Someone is male  R: Someone is married

B((M(~R) or [B( (M(~R)]([(M(~R) (B]

If you used “someone is unmarried”, I also would take B((M(R) or [B( (M(R)]([(M(R) (B]

7.
When you lose your job, you have few options: you need to apply for unemployment, unless you have enough savings to hold you over for a while.


L: You lose your job.  O: You have few options.  N: You need to apply for unemployment.  S: You have savings


(L(O) ( (~S(N) or (L(O) ( (SvN) – Some people left out the “O” and I gave full credit in those cases as well

8.
It is not the case that both being athletic implies you’re not successful at school and that you’ll be successful in school if you’re not athletic.  


A: You are athletic S: You are successful in school


~[(A(~S) ( (~A(S)]
9.
A rising endowment implies greater fiscal latitude; furthermore, there will be more innovative programs and better facilities if there is greater fiscal latitude.


R: The endowment is rising.  G: There is greater fiscal latitude.  I: There are innovative programs.  B: There are better facilities.


(R(G) ( [G((I(B)]

10.
Jim and Scott will go to the shore and Bob will not, unless we change the date of the trip; but if we do, then Bob and Scott will go and the others won’t.


J: Jim goes to the shore.  S: Scott goes to the shore.  B: Bob goes to the shore.  W: We change the date.


[((J(S) ~B) v C] ( [C(((B(S)(~J)] 


or [~C( ((J(S) ~B)] ( [C(((B(S)(~J)]

II Truth Tables

Show whether the following formulas are contingencies, tautologies or contradictions by use of truth tables. (5 points each)
(a) ~(P(~Q)((P(Q)
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Contingency (only false when all the variables are true)
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Show whether the following sets of formulas are consistent or inconsistent by use of truth tables.  (5 points each)
(Truth tables are included as a separate file, since they’re larger and don’t fit well here.)

(c)
1. (PvQ) ( (R ( P)


2. (RvS) ( ~(~Q(~P)


3. Q

INCONSISTENT

(d)
1.(P(Q) v (R(S)


2. ~P ( ~(R ( ~S)


3. Q v S

CONSISTENT

Show whether the following arguments are valid or not by use of truth tables.  (10 points each)
(e)
1. ~P v Q


2. Q ( R


3. R ( S


4. S

INVALID
(f)
1. Q((P(S)


2. R((S(P)


3. Q(R


4. P(S
VALID
III. Natural Deduction

Use the rules of natural deduction to solve the following problems.  DO NOT use conditional or indirect proof on these. (8 points each)
(a)
1. P v ~Q


2. ~R ( Q


3. R ( ~S


4. S
/P


5. ~~S
4 DN


6. ~R
3,5 MT


7. Q
2,6 MP


8. ~~Q
7 DN


9. P
1, DS
(b)
1. P ( ~Q


2. Q v (P(S)


3. (R ( T) ( S
/P ( R


4. P
1 Simp


5. ~Q
1 Simp


6. P(S
2,4 DS


7. S
4,6 MP


8. [(R ( T) ( S] ( [S ( (R ( T)]
3, ME


9. S ( (R ( T)
8 Simp


10. R ( T
7, 9 MP


11. R
10 Simp


12. P ( R
4, 11 Conj

(c)
1. Q(Q


2. P(Q


3. P(~Q
/P(R


4. ~Q v Q
1 Impl


5. ~P v Q
2 Impl


6. ~P v ~Q
3 Impl


7. (~P v Q) ( (~P v ~Q)
5, 6 Conj.


8. ~P v (Q ( ~Q)
7, Dist.


9. ~Q v ~~Q
4 DN


10. ~(Q(~Q)
9 DM


11. ~P
8, 10 DS


12. ~P v R
11 Add


13. P ( R
12 Impl.
Note: Some people were worried that the premises here were inconsistent, but they are not.  If we were entitled to conclude “P” from some of the premises, then they would be inconsistent, but we are not.  In fact, we have good reasons to conclude “~P” given these premises, which you can see becomes pivotal in doing this proof.

Use the rules of natural deduction to solve the following problems.  You may use conditional and/or indirect proof methods. (8 points each)
(d)
1. (~P ( Q) ( R
/(~Q ( P) ( (~P ( R)


2. | ~Q ( P
ACP (Show: ~P ( R)


3. | | ~P
ACP (Show: R)


4. | | ~~Q
2,3 MT


5. | | Q
4 DN


6. | | ~P(Q
3,5 Conj


7. | | R
1, 6 MP


8. | ~P ( R
3-7 CP


9. (~Q ( P) ( (~P ( R)
2-8 CP

(e) 
1. ~P ( (~S ( ~T)


2. ~P ( (S v T)


3. ~Q ( ~P


4. Q ( N


5. (N v M) ( R
/Q(R


6. | ~Q
AIP (Show Q)


7. | ~P
3,6 MP


8. | ~S ( ~T
1,7 MP


9. | S v T
2,7 MP


10.| ~S
8 Simp


11.| ~T
8 Simp


12.| S
9,11 DS


13.| S( ~S
10, 12, Conj


14.Q
6-13 IP


15. N
4,14, MP


16. N v M
15 Add


17. R
5, 16 MP


18. Q ( R
14, 17 Conj.

Note: Some people also did this by doing an indirect proof for P (i.e. assume ~P and show a contradiction).  That allowed them to conclude that P, then ~~P, which gives you ~~Q with 3 and MT, thus Q, and then the proof follows the same path from line 14 down.

Extra Credit

What was DeMorgan’s (as in DeMorgan’s Rule) first name? (1 point)
Augustus

Prove the following without using conditional or indirect proof (4 points):

1. (PvQ)
/(~P(~Q) ( ~T

2. (PvQ) v ~T
1, Add

3. ~T v (PvQ)
2 Com

4. T((PvQ)
3 Impl

5. ~(PvQ) (~T
4 Trans

6. (~P(~Q) ( ~T
5 DM
