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MATH 211 SPRING 2013 TEST I VERSION A

NAME: K *L;: \-‘/

SECTION:

(1) True/False Questions: Here A, B etc. denote sets while z,y,--- denote
elements, and P(A) denotes the power set of a set A.

(D)F o< e

T (B {2} = {{z).{=})
@ F The proposition (—-p — q) (g — p) is not a contradiction. YEF 9‘( F

T(F) ({6}, (o8} € Pz 1)),

T (E) (ANB)U(ANB)=U.

F Given f: A — B, S and T are subsets of A we have f( ?) C
H@u s

T (B) [P{ab,chl =3 /Afiﬁ) 9 \o, \\ \an,w% A=t ?“’

=1As, &3 16,
T @? For i = 1,2,.. let the set A; = {7 +4,7 + 2,7 + 3,...}. Then
the set ();2, A has an infinite cardinality. (ib My = g‘\) \$, W/ L
As - {VLI W 2.
@ F f:N— N where f(n) =n?+ n is one-to-one but not onto. 0 _

T @ Given two sets A and B, A can either be an element of B or a
subset of B but not both.

@ F The set Z x Z is countable.

T @ It is possible to find two countably infinite sets A and B such
that AU B is uncountable.
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(2) Show that the proposition p — (=p — p) is a tautology using

(a) A truth table 2, )’)‘h
7\ p) e |p—-Cix— )
T I ™ =
FlIT{ Y | F
(b) logical equivalences, naming all rules of inference that you use
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(3) Find a function f from N to N that is
k&«ﬁ)b P ‘/S(m) = i /}o JJZ (CW\SL@»«

Lol Lae mol A= 2 beth 4()-4;{@)@1@1,
Ll?)gs ot '

(Leb): g\;g et ot r 2 o5 ot an image

(4) Simplify the proposition (p & g) « p as much as possible. (g F 'hf )
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(7) Consider a geometric sequence with ¢ = 3 and r = 2. Find a7 + -

K (by applying the formula). el
P agaeray = (Qor —*@\m) (%+ +a6)
i<

\ VS
=l

"
S 7
3(2 ..*L).

@ (8) Consider the premises: “Every computer science major takes discrete math-
ematics”. “If a student takes discrete mathematics then he receives an
)r{ overall semester average above 72", “Salwa scored an average below 727,
? Show that the statement: “Salwa is not a computer science major” is a
valid conclusion. Make sure you define appropriate predicates and indicate

CX the names of all rules of inference you use in your proof.
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(5) Does there exist two irrational numbers = and y such that zy is rational?

Justify your answer.
@/es, we K Haat V2 s Acrahmad

so Wt 2=V7 Z):\E,*\’Lﬁm
I/j = i W2 =& vl b % rohomal

-

) Prove that an integer n is odd if and only if n? + 11 is even.

H ?BTS M A Le odd-. "(Q\»M n = 2K+ \ gzorsm
| .m*e,jer oo Thits g -‘r\\ _ (’?_\(*\)’L*H

i o pta kel v = ’L<’L\< +2K+é)
Dda ts o oeven

Comrsely  we vasd 1o show Wak L%

wha\d A @ven Man n 15 odd . vwe Use

o Con MK)OM*\VQ al\,juxrvxﬁ/w]? S},VT y)L Y\ S ﬂQz{“
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(9) Find a function f from Z to N that is one to one but not onto.
JZL ' \’h' | Not onke- O s not an
g(ﬁ) - ' Suwa‘m Lois. \m,aj;a aﬁ Zz.
Chige LI Z Lomny 24| =0 oy

SinCe «22 o So 224\ S 0.

5 3 e 3 o027 °= §@®=22 =0 — becmr

fis LA Uk f(2)=f@)). § 7 F 20 Themr ety wlbgesie
—_— .

Se T = 2T . Case 1 Ll n&aJ\“i -2z2+\=-22,+
=S Botr 3L Gue U1 By po, B<o B gz =224 1=
ZL%‘W?;l):i_:) d" ‘\S v — ; Oape ¢ :Q;l <o, 220" S\m'\\a’f éfﬁ' Car ME .

~— (10) Translate the following to logical notation: "Exactly two cats on campus

L ‘}T gave birth this season”. (define your predicates, state your domain and use
" quantifiers as appropriate)

D C?(Y\a.\‘f‘ ‘ Cﬂp on CCW"’\),’LL/?
C‘ ( 'X) = //QC G)cx\f&’_ ‘b‘kr\d/\ %‘\Sg‘?—agmh
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