CSI 107 Introduction to Logic Assignment


Angelo Dalli, Room 417A, Computer Science Building (adal002@um.edu.mt)





Deadline: Friday 2nd February 2001, 14:00 (adhere to this strictly – late assignments will not be accepted without sufficient reason)





Kindly hand in all assignments at Room 202, Computer Science Building.





This assignment covers all parts of Logic that we have covered during this course. A tutorial after the holidays will be dedicated to this assignment. You are encouraged to do your own research on the web, etc. but plagiarism is totally unacceptable. Remember that if you will manage to do this assignment completely, you will be well prepared for your exam.





(Q1) Construct truth tables for the following sentences and indicate which are tautologies (if any).





((b ( (c ( (b)


a ( ((b ( ((c ( a))


((((a ( b) ( ((c ( d))


(((a ( ((b ( c) ( (a ( b))





(Q2) Using truth tables, show that the following two sentences are not equivalent. Give a brief explanation of why this is so. (Hint: mention how parentheses affect the meaning of a logical sentence)





a ( (b ( c)


(a ( b) ( c





(Q3) Consider the following sentences:





Franco and Charles are not related.


Carmen is Charles’ mother.


Carmen is not Franco’s mother.





(i) Write down the above sentences in a formal manner.


(ii) Does (3) follow from (1) and (2)? Does (2) follow from (1) and (3)? Does (1) follow from (2) and (3)? In each case, if your answer is false, describe a possible circumstance in which the premises are true and the conclusion false.





(Q4) Give a brief definition of De Morgan’s Law and its quantified equivalent.





(Q5) Translate the following into a formal argument using quantifiers. Is the following argument valid? And sound? If it is valid, give an informal proof of it. If it is not valid, give an informal counter-example to it.





“All computer scientists are rich. Anyone who knows how to program a computer is a computer scientist. Bill Gates is rich. Therefore, Bill Gates knows how to program a computer.”





(Q6) Explain what the terms NNF, DNF and CNF stand for and give two examples of each type of sentence. Explain what the symbols (, T and ( (in resolution) mean.





(Q7) Show that the following proof is indeed valid.





( (home(Paul) ( home(Sharon))


home(Paul) ( happy(Karl)


home(Sharon) ( happy(Karl)








happy(Karl)


























(Q8) Give a brief explanation of what an FDS is. (Hint: mention the architecture and give examples)





(Q9) Give an explanation of what proof by cases and proof by contradiction are.





(Q10) (i) Explain what is a satisfiable and unsatisfiable sentence. (ii) Why is it problematic to check a sentence for satisfiability? And how is this useful in practice? (iii) Give an overview of the satisfaction algorithm for Horn sentences and the resolution algorithm. In particular explain what a resolvent is and give a definition of R*. (iv) Briefly explain how Prolog relates directly to satisfiability algorithms in this aspect.





(Q11) The rule for Conjunction Introduction (( Intro) can be given formally as:





Conjunction Introduction (( Intro)
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(Where P1 ( Pn means that each of P1 through Pn must appear in the proof before you can assert their conjunction.)





Similarly, Negation Introduction (( Intro) is given as:











Negation Introduction (( Intro)
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Give a formal description of how the Disjunction Introduction (( Intro) rule will look like. 





(Q12) Translate the following into FOL, introducing names, predicates and function symbols as needed. If you assume a particular domain of discourse mention that as well.





No man is an island.


I care for nobody, not I, if no one cares for me.


There are no certainties, save logic.


All that glitters is not gold.





(Q13) Give two valid conclusions for the following proof.





(x cube(x) ( (y small(y)


((y small(y)


?








(Hint: One of the answers will contain ( and the other ()








(Q14) Give resolution proofs for the following. Remember that a resolution proof will demonstrate that the premises and the negation of the conclusion form an unsatisfiable set.
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