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Please say which of the following formulas are tautologies, which are contradicti

. ing text to prove
Which are contingencies. In each case, use truth tables plus accompanying p
your claims,

@) (p>q) v (q-p)

(HP®p (where ® s the exclusive disjunction)

(i) (P-3q)—>(—~qrs
TR --—- Aberdeen 2005

Translate the following argument into propositional logic, and prove it.
Premises: If it rains then it’s wet. [f it’s wet then I’m miserable. I’m not miserable.
Conclusion: It does not rain.

--——--- Aberdeen 2006
True or False. You do not

N denotes the set of natural numbers, {0, 1, 2,...}
Z denotes the integers, {2, -1, 0,1,2,...}.

) (a) If the implication P>Q s true, then its converse is guaranteed to be true,
) (b) Vwe Z3xe ZNyeZ3ze ZwHx=y+7

)(©)3IxeN. Vpe Z. P>5-x% = 1(mod p)

) (d) Vpe Z.p>5>3xe Nl = 1(mod p)

need to justify your answers on this problem.

--—--—--Berkeley Fall 2003 Midterm
(@) Consider the function f(x)=20-4x> from the set {-3,

{-16,4,16,20,36}. Is it an injection? Is it a surjection? Explain your answer.
(b) Is the function f(x) =2x-1 a bijection from the set of positive integers to the set of
positive integers? Explain your answer.

(c) What is the inverse of f(x) =5-2x329

(d) Let f(x) =x**+2x+7 and g(x) =3x+4 be functions from the set
set of real numbers. What is ° g ? And what is g°f?

-2,-1,0,1,2,3} to the set

of real numbers to the

-=-—=----—-Queens Univ October 2006 Test]

Give an example of a function f: N—>Z that is:
(a) Neither injective nor surjective,

(b) Injective but not surjective.

(c) Surjective but not injective.

(d) Surjective and injective,

....... Stanford February 2006



Prove or give a counterexample for cach of the following:
(@) If ACB ang BcC, then AcC.

(b)If A B and Be C, then Ae C

————-=--Stanford  February 2007

Let us add the following two operations to our dealings with sets:

* Pairwise addition: A ®B = {atb|a€A, be B} (This is also called the Minkowski
addition of setg Aand B))

* Pairwise multiplication: A ® B -
For Xample, if A ig {I,2}and B
B ={10, 20, 100, 200},
i.N D0;
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V. N*® N~

={axbla€A,beB)}

is {10, 100}, then A®B = {11, 12, 101, 102} and A®
Please describe the following sets:

—--—--—-Stanford Homework
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ATiR: IxF(x) - Vy(G(y) —>H(y)),
IxM(x) — Iy(G(y))

ghip. IX(F(x) AM(x)) - Jy(H(y))

10. ® A, B, CAEEmES,
uEHA

(I (A-B)-C=(A-C)-B
Q@) An(BEBC)=(AnB)®(AnC)
WH: BecC %éi:%%lﬁu%%cﬁwwz%
EI(BUC)-(BNC), hA). (B-C)U(C-B).
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