Monthly Test: October 
[100 points]

A. Circle the correct answer and write a short explanation below each question. [2 points each]
1. If F is a theorem of PL and I is an interpretation, then,

(A)  I is a model of F.

(B)  I is not a model of F.

(C)  I does not make F true.

(D)  None of the above.

___________________________________________________________________________

___________________________________________________________________________

2. A formula F is a tautology when,

(A)  No interpretation is a model of F.

(B)  All interpretations are models of F.

(C)  Some interpretations are models of F.

(D)  None of the above.

___________________________________________________________________________

___________________________________________________________________________

3. In the truth table for some formula p, the last column has Ts only. Then that formula is,
(A)  A tautology.
(B)  An inconsistent formula.
(C)  A contingent formula.
(D)  None of the above.
___________________________________________________________________________

___________________________________________________________________________

4. Two formulas p and q have the same models. Then,

(A)  p ( q and q ( p.
(B)  p ( ~q
(C)  q ( ~p
(D)  None of the above.
___________________________________________________________________________

___________________________________________________________________________

5. In the truth table for some formula p, the last column has both Ts as well as Fs. Then that formula is, 

(A)  A tautology.
(B)  An inconsistent formula.
(C)  A contingent formula.
(D)  None of the above.
___________________________________________________________________________

___________________________________________________________________________

6. In the truth table for some formula p, the last column has both Ts as well as Fs. Then,

(A)  ( p
(B)  ( ~p
(C)  ( p ( ~p
(D)  None of the above

___________________________________________________________________________

___________________________________________________________________________

7. If p is a tautology and q is a contingent formula, then,

(A)  ( p ( q
(B)  p ( q
(C)  q ( ~p
(D)  None of the above.
___________________________________________________________________________

___________________________________________________________________________

8. If p is a tautology and q is a contingent formula, then the last column of the truth table of p ( q will have,

(A)  All Ts.

(B)  All Fs.

(C)  Some Ts and some Fs.

(D)  None of the above.

___________________________________________________________________________

___________________________________________________________________________

9. If a formula of PL p has 3 models then, p could be:

(A)  ~(P ( Q)

(B)  P & Q

(C)  P ( Q

(D)  ~P

___________________________________________________________________________

___________________________________________________________________________

10. If a formula of PL, p has 3 models and another formula of PL q has 2 models. Then the maximum number of models p & q can have is:

(A)  5

(B)  3

(C)  2

(D)  0

___________________________________________________________________________

___________________________________________________________________________

11. If a formula has 8 models, then what is the least number of prime formulas does it have?

(A)  1

(B)  2

(C)  3

(D)  4

___________________________________________________________________________

___________________________________________________________________________

12. If a formula has 8 models, then what is the least number of interpretations does it have?

(A)  1

(B)  3

(C)  8

(D)  16

___________________________________________________________________________

___________________________________________________________________________

13. If a formula of PL, p has 3 models and another formula of PL q has 2 models. What is the maximum number of models p ( q can have:

(A)  5

(B)  3

(C)  2

(D)  0

___________________________________________________________________________

___________________________________________________________________________

14. Under the interpretation I given below which formula is true? (I = {P=T, Q=F, R=T})

(A)  P & Q & R

(B)  P ( Q

(C)  R ( Q

(D)  (~P ( Q) ( R

___________________________________________________________________________

___________________________________________________________________________

15. If a formula does not have any models then,

(A)  It is a contradiction

(B)  It is a tautology

(C)  It is a contingent formula.

(D)  None of the above.

___________________________________________________________________________

___________________________________________________________________________

16. If p ( q, q ( r, r ( s then,

(A)  All the models of p are models of s.

(B)  All the models of s are models of p.

(C)  p, r, s have exactly the same models.
(D)  None of the above.
___________________________________________________________________________

___________________________________________________________________________

17. In a deductive system (X the formula P ( P is not derivable. What can you say about (X 

(A)  It is not complete.

(B)  It is not sound.

(C)  It is inconsistent.

(D)  None of the above.

___________________________________________________________________________

___________________________________________________________________________

18. Consider a new rule of derivation: Whenever there is a conditional on a line of proof, write on a new line another conditional whose antecedent is the negation of the consequent of the first conditional, and whose consequent is the negation of the antecedent of the first conditional. Such a rule:

(A)  Enables us to prove sequents which are not provable in (.

(B)  Does not prove any new sequents, since ( is complete.

(C)  Is not sound. It will prove sequents which are not valid.

(D)  None of the above.

___________________________________________________________________________

___________________________________________________________________________

19. Add the following rule to (: Write any formula on a new line of proof without any dependencies, to get the deductive system, (K. Then, if p is any PL formula, 

(A)  (K p 

(B)  (K is not complete.

(C)  (K is sound.

(D)  None of the above.

___________________________________________________________________________

___________________________________________________________________________

20. We know the sequents which are provable in ( are valid according to the truth-table as well, because: 

(A)  ( is complete.

(B)  ( is sound.

(C)  ( is neither.

(D)  None of the above.

___________________________________________________________________________

___________________________________________________________________________

21. Let (1 be a sound system of PL. Then,

(A)  (1 necessarily proves all valid sequents of PL.

(B)  (1 necessarily proves some valid sequents of PL.

(C)  It is possible (1 proves nothing.

(D)  None of the above.

___________________________________________________________________________

___________________________________________________________________________

22. Let (1 be a sound system of PL and p is some formula of PL. Then,

(A)  ( p ( (1 p.

(B)  (1 p ( ( p.

(C)  ( p ( (1 p.

(D)  None of the above.

___________________________________________________________________________

___________________________________________________________________________
23. Let (1 be a complete system of PL and p is some formula of PL. Then,

(A)  ( p ( (1 p.

(B)  (1 p ( ( p.

(C)  ( p ( (1 p.

(D)  None of the above.

___________________________________________________________________________

___________________________________________________________________________

24. Let, x = {1, 2, 3} and y = {4, 5, 6}, then,

A. |x| + |y| < |x ( y|

B. |x| + |y| > |x ( y|

C. |x| + |y| = |x ( y|

D. |x| + |y| ( |x ( y|

___________________________________________________________________________

___________________________________________________________________________

25. P({a, a, a}) is,

A. {{{a}}}

B. {(, {a}}

C. {a, a, a}

D. {}

___________________________________________________________________________

___________________________________________________________________________

26. Let x = {} and y = {a, b}, then,

A. x ( y = {a}

B. x ( y = {a}

C. x ( y = {}

D. x ( y ( y ( x
___________________________________________________________________________

___________________________________________________________________________

27. Natural numbers are {1, 2, 3, …}. Let x = {y| y is a natural number less than 5}, then

A. |x| = 4

B. |x| = 5

C. |x| = 3

D. |x| = 0

___________________________________________________________________________

___________________________________________________________________________

28. P(P({x})) is,

A. {(, {x}}

B. {(, x, {x}}

C. {{{{x}}}}

D. {(, {(}, {{x}}, {(, {x}}}

___________________________________________________________________________

___________________________________________________________________________

29. Let C be the set of all deductive systems of PL which are complete, and S be the set of all deductive systems which are sound. Then,

(A)  ( ( C ( S

(B)  ( ( C ( S

(C)  ( ( C – S

(D)  None of the above.

___________________________________________________________________________

___________________________________________________________________________

30. Let ( be a set of interpretations of the formula p and let ( be the set of models of p. Then,

(A)  ( ( (
(B)  ( ( (
(C)  If p is a contingent formula then ( = (.

(D)  None of the above.

___________________________________________________________________________

___________________________________________________________________________

31. Let ( be the set of models of the premises, X, and ( be the set of models of the conclusion, p. Then,

(A)  X ( p ( ( ( (
(B)  X ( p ( ( = (
(C)  X ( ~p ( ( ( (
(D)  None of the above.

___________________________________________________________________________

___________________________________________________________________________

32. Let ( be the set of models of the premises, X, and ( be the set of models of the conclusion, p. Then,

(A)  If p is provable from X then (x(x ( ( ( x ( ()

(B)  If p is provable from X then (x(x ( ( & x ( ()

(C)  If p is not provable from X then (x(x ( ( & x ( ()

(D)  None of the above

___________________________________________________________________________

___________________________________________________________________________

33. Let ( be a set of premises. Let p ( (. ( ( P & ~P. Then,

(A)  ( - {p} ( ~p
(B)  ( - {p} ( Q & ~Q
(C)  ( - {p} ( Q
(D)  None of the above.
___________________________________________________________________________

___________________________________________________________________________

34. Let ( be models of p and ( be models of q. Then,

(A)  ( ( ( ( p ( q
(B)  ( ( ( ( q ( p
(C)  ( ( ( ( ( q
(D)  None of the above.

___________________________________________________________________________

___________________________________________________________________________

35. If ( = {x| ( x} then,

(A)  ( is the set of all theorems of PL

(B)  ( is the set of all wffs of PL

(C)  ( is P ( P

(D)  None of the above

___________________________________________________________________________

___________________________________________________________________________

36. If ( = {x | x is a wff of PL} and ( = {x | ( x}. Then,

(A)  ( ( ( = ( 

(B)  ( ( ( = (
(C)  ( ( (
(D)  ( ( (
___________________________________________________________________________

___________________________________________________________________________

37. If the set X has the same models as Y then,
(A)  X ( p ( Y ( p
(B)  X ( Y ( P & ~P
(C)  X ( Y ( P & ~P 

(D)  None of the above.

___________________________________________________________________________

___________________________________________________________________________

38. If the set X has the same models as Y then,

(A)  X ( p ( X ( Y ( p 

(B)  Y ( p ( X ( Y ( p
(C)  X ( Y ( p ( X ( p.

(D)  None of the above.

___________________________________________________________________________

___________________________________________________________________________

39. If the p ( q & q ( p then,
(A)  p ( q and q ( p because of completeness of (.
(B)  p ( q and q ( p because of soundness of (.
(C)  ( is same as (.
(D)  None of the above.
___________________________________________________________________________

___________________________________________________________________________

40. If X = {x | p ( x} and Y = {x | q ( x} and X = Y then,
(A)  p is same as q.
(B)  p is logically equivalent to q.
(C)  p is not the same as q.
(D)  None of the above.
___________________________________________________________________________

___________________________________________________________________________

B. Explain (Elimination in your own words. Why is it a valid logical rule? (Employ minimum use of symbols.) 







[10 points]
C. Prove the following sequent: P ( Q, P ( R, ~R ( ~Q : R 


[10 points]
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