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Preview for Quiz II: Logic and Formal Systems  
 
Here you will find 7 types of questions that might appear on the quiz. Of the 7 types of 
questions, you will be asked to answer four. (Most will be obligatory; there may be some 
choices of the form “answer question x OR question y” for some of them.)  I will try not 
to make the test too long, though! 
 

Note: I will give you a handout containing all the laws and rules of inference of 
statement logic, all the quantifier laws, the added rules of natural deduction for 
predicate logic, and Wang’s elementary formal system L (from section 8.5.4.) 

 
1. The following two sentences contain some ellipsis, so some connectives in them 

appear not to be connecting whole sentences.  

S1:  xxxxx   S2: xxxxx 

For each sentence, do two things: 
 (i) Write a paraphrase in English in which the connectives do connect whole 

sentences, using different connectives if necessary to keep the same meaning. 
Then: 

 (ii) Translate into statement logic, providing a key to the translation. Use single 
lower case letters such as p, q, r for atomic statements. (Sentence a will need two 
atomic statements, sentence b three.) 

 
2. In the following formula, underline the scopes of each of the two quantifiers, and 
circle the variable occurrences that are free.  

 
3. Below is an ambiguous English sentence S and five formulas of predicate logic, 

labeled (i) – (v). Read the sentence and the formulas and answer the questions that 
follow.  

 S:   … 
 Formulas:  … 
  Key: … 
 a. Which two formulas are in prenex normal form? 
 b. The sentence has two different possible meanings. Among the formulas, there are 

two with one of those meanings, one with the other, and two (non-equivalent) 
“wrong” formulas. For each of the two different meanings of the sentence, find 
one formula that corresponds to that meaning, and give a paraphrase in English 
that expresses that meaning less ambiguously. 

 c. There is just one pair of equivalent formulas among (i)-(v): one of the prenex 
normal form formulas is equivalent to one of the non-prenex forms, and these two 
equivalent formulas correspond to one of the meanings of S. Which are the two 
equivalent formulas? 

 d. There are two “wrong” formulas among (i)-(v), formulas which are not 
translations of S on either of its meanings. Pick one of them (your choice), and 
explain why it cannot be a translation of S on either of S’s meanings. One good 
way to do that is to describe a possible state of affairs in which S on both of its 
meanings and your chosen formula would have different truth values – either both 
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readings of S true and your formula false, or both readings of S false and your 
formula true. 

 
4. Consider Wang’s elementary formal system L, given on your handout.  (Then you 

will be asked to do various things with it.)  
 
5.  Tell what steps would have to be taken in order to prove by mathematical induction 

the following generalization:  
  for instance: the generalized form of one of De Morgan’s Laws: 
 
  (A1 ∩ A2 ∩ ... ∩ An)’  =  A1’ ∪  A2’ ∪  ... ∪  An’  
 
(For that one, induction would be on the length of the strings, i.e. on the number of 
formulas being conjoined or disjoined. Review pp. 197-198 for a similar proof.) 
 
Note that I am not asking for the details of the proof, only for its overall structure. Show 
where the detailed work would have to be done, but you don’t have to actually do it. 
 
6.  Here are two proofs using Statement Logic; one of them is a valid proof, the other is 

invalid. Write down reasons for every valid step in both proofs, using the Laws of 
Statement Logic and the Rules of Inference for Statement Logic (given on your 
handout). When you find the invalid step or steps in the invalid proof, mark that step 
as INVALID. (But the invalid proof has some valid steps too, and be sure to write 
down the reasons for those. ) 

 
The inference (which is itself a valid inference) to be proved in each case is the 

following: 
  [then something of the following form] 

 Premise  
 Premise 
 Premise  
_______________ 
 Conclusion 

  
 
7.  Consider the following English sentence:  xxxx 
 Below are two formulas, 8a and 8b. 
 (i) Which one is the correct translation of the given sentence? 
 (ii) What does the incorrect one mean? You can answer that by giving a translation 

into English, and/or by describing the difference in the situations in which the two 
formulas would be true or false. 

 
Formula 8a: 
Formula 8b:  
Key:              


