MATH 211 SPRING 2014 TEST I VERSION A

g
NAME: SECTION:

(1) True/False Questions (2 points each): Here A, B etc. denote sets while z,y,--- denote elements,

and P(A) denotes the power set of a set A
(D F (e oo
t (&) 26 = (o1}
T @ 7 € {R,N,Q}, where 7 is the well-known number
@ F Disjunctive Syllogism uses the tautology ((pV q) A —p) — g
T @ The proposition (—=p — q) — (¢ — p) is not a contingency
T @ Let {a,} be a geometric progression with first term a = 1 and common ratio r = 2.

Then Za" = 9301910
k=9

21 @ A and B are two sets such that card(A) = card(B) = 3, then card(P (A x B)) = 23x2?
T @ For any f: A — B, S any subset of A we have f~'(f(S))C S

@ F  There exist two sets A and B such that A is both an element of B as well as a subset

of B at the same time
@ F (ANB)U(ANB)U(ANB)=AUB

T @ existential instantiation states that if 3zP(z) is true, then you can prove that P(c) is

true for an arbitrarily selected member in the domain.

@ F Let f: A— B be a one-to-one function, let S and T be two two subsets of A, then
f(SNT) = f(S)n f(T)

@ F A universal quantifier has a higher precedence over the logical operator A

T @ The inverse of the proposition “you need to buy gasoline whenever you drive more

than 400 kilometers” is “if you need to buy gasoline, then you would have driven more than 400

kilometers”



(2) (6 pt.) Find a bijective function f from N to Z. Make sure you prove that your function is both

one to one and onto. TN 5  © \ 2 3 L % B ssvs
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(4) Use logical equivalences to prove the following statements, naming each logical equivalence you

use.

(a) (6 pt.) Show that the two propositions (pV g) — (p A q) and g < p are logically equivalent.

vy —(Pr3)
= TC?VQY‘)V@/\%) using p— ¢ = _\Fvﬂ.
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(b) (6 pt.) Prove =(p — ¢q) — p is a tautology.
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(5) (6 pt.) Draw a combinatorial circuit that yields the output (p Vv ¢) A (-p V r). Use the smallest
number of logical gates possible for this problem. Hint: you may simplify the given proposition

using logical equivalences first.
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(6) (6 pt.) Let A and B be two sets. Show that if A C B then A—B C B - A. Which method of

proof did you use?
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(7) (6 pt.) Prove that ¥/2 is irrational.
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(9) In the following let the universe of discourse for z be all students, and the universe of discourse for
y be all European countries. Consider the premises: S(z): “z is a student in my class”; V(z,y) is
“student x visited country y”. Translate the following statements into logical expressions:

(a) (6 pt.) There is a student in my class who never visited any European country:

2y (V%))

(b) (6 pt.) There is a European country that was visited by more than one student in my class:

Bj s b o (3.’. F2 NS ) S()a V@, J)’)/\\/(sz//))

(10) Using the predicates of the previous problem translate the following to English:
(a) (6 pt.) 3z3y: (~V (z,31) AVya(y # y2 — V(z,32)))

There 18 o s tudent who vici ted
all Lul one Emraffm Céumty

(b) (6 pt.) Jz13xz (21 # 22 AVY (-V (21,¥) & V(22,9)))

There axe two students ol i
betwieen ‘\'Eww\, have visi ted O\ﬂ Eurore.o\m

Co\m&TIES Jant ‘H\y never v]site.ol He Same.
Cb\lmtp’-



MATH 211 SPRING 2014 TEST I VERSION B
NAME: SECTION:

(1) True/False Questions (2 points each): Here A, B etc. denote sets while z,y,--- denote elements,

and P(A) denotes the power set of a set A

@ F Forany f: A — B, S any subset of A we have S C f~!(f(9))

@ F  Let {a,} be a geometric progression with first term a = 1 and common ratio r = 2.
19

Then Z a, = 2%0 — 29,

k=9
T @ (ANB)U(ANB)=A

T @ Let f: A — B be a function, let S and T' be two two subsets of A, then f(S)N f(T) C
f(SnT)

@ F  There exist two sets A and B such that A is both an element of B as well as a subset

of B at the same time

T @ The inverse of the proposition “you need to buy gasoline whenever you drive more
than 400 kilometers” is “if you need to buy gasoline, then you would have driven more than 400

kilometers”
@ F o {¢}c{s{{s}}}
T @ If A= {a,b}, B ={c,d}, then ({a},{c}) is an element of P(A x B)
@ F A universal quantifier has a higher precedence over the logical operator /\
T (F) P(6) = ({6}
@ F rw¢ {R N Z}, where 7 is the well-known number
@ F  The proposition (=p — g) — (¢ — p) is a contingency

T @ Universal generalization states that VaP(x) is true, provided that you can prove that

P(c) is true for a specific member in the domain.

T ® Modus tollens uses the tautology pA(p—p) —¢q



~esT VERSION (B)

(9) In the following let the universe of discourse for z be all African countries, and the universe of
discourse for y be all students. Consider the premises: S(y): “y is a student in my class™; Viz,y) is
“country = was visited by student y”. Translate the following statements into logical expressions:

(a) (6 pt.) There is a student in my class who never visited any African country:

3y Y (TV (% PN S()))

(b) (6 pt.) There is an African country that was visited by more than one student in my class:

2 A3y, (3,53, A S60A SG AV DA V()

(10) Using the predicates of the previous problem translate the following to English:

(a) (6 pt.) JyIzy (-V (z1,y) AVea(z) # 22 — Vi(za,y)))
There_ 1S Qa SJCMAU\JC who vis‘&ecl olf P‘Sri can
Coumbries eszz,ft one

(b) (6 pt.) 3y 3y2 (1 # y2 AV (2V(z,31) = V(w,12)))
T\r\&m ave JU\IO %’k‘ucl&vx’t& wk& \/\o.va nc_vllcr
\flc.;l'te.cl ’tL\E‘_ S ama ngnu\m wan+r// bu

betwesan them, Hy \f(g\fe_cJ QM ,Qgrium

(o umbrieo



