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METU MATH 111, EXAM 2. ul
- Tuesday, December 13, 2010 at 17:40
5

Instructors: A. Berkman, O. Kigitksakall, S. Pamuk D. PLerce

Instructions: There are 7 numbered problems on 4 pages. Please work 6
carefully. It should be obvious to the grader hcw to read your solutions.

-

Problem 1. Write down a bijection from the interval (1, 2) to R. (You
need not prove that itisa blje(:tl()n ) : . 3

(h2) — (*I,L;\T_g)
X 2 Tx- 3T
2T
| = *F(X)T—»ch\(-m\ %)
(-T2 T — R | - |
X e dony

Problem 2. In this problem,
e SF(A) stands for the power set of A,
® S is the set of polynomials in the varlable z with mteger coefficients,
o T= {7 +n: k,n € N} (where 7 is the usual irrational constant).

Let ' o L . oL

Q = {N,@,_R,N xR, NxZ,R~ @, Z(R), ?(Q),S, T}

It is known that the partitién of 1 with respect to equipollence (=) can be ‘writ-teln as

 {Ap, A1, Ag}. Find the sets Ay, A, Ap. (You are not required to prove your answer; but
vou will lose points if you puts 'elemEnts of §) into. the wrong sets A;.) :

fo= TN, @ ><7L S 3
p, ir;a n\lxk FR\Q ?(@W
in??(»\i
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Problem 3. Let A4, B, C, and D be subsets c;f some universal set 4.
() Prove that (A x B)U(C x D) C (AUC) x (BUD). |
rat ey (g U(CKD) ;Z5 o we. ore oféowz, Otlerwise ]Dl(,{,c_ o
orbi chcf:g (Xﬂj Q(ﬁxg)u(c«:p) Now (x‘jﬁéfﬂrKB or

(xiB)CCKD Co x€EA or XEC. and_ ﬂég o \‘ﬁQD I+' |
follows et xeAUC od yeBUD. Tlarefoce-

(i) C (AUC) X (RUD).

(b) Give an example where the inclusion in (a) is proper.
P A=D=F ol B=C=513 Tia-
BBy D) = &

but
(AU X(BUD) = (1Y § #¥

Problem 4. If f and g are different functions from a set A to a set B, show that fUg
is not a functlon

gu?FQFQ/ L o0 9 o o{x‘ﬁecww‘ Lactions . Tlew Hwm
Coxts a€h st L %—3(@ ngw&r i refation
p=fUg . Note flot (o fE)ER od <03ca>)e:2._
gmw, ‘H/Q@L e ‘{wo poss. _’a(z, (v«wﬁu {‘or‘ oéA }2
(S MOlr 0«\ ‘\wao:("om '
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Problem 5. Let A = {0,1}. Answer, with proof, the foliowmg two questions. On the
set {0, 1} with two elements, is there o

.(a) a relatlon R that is reflexive and symmetrlc, but not tran81tlve?

Nol T-F Hapre ware QAC[/\ o (‘@(9"‘\0#\ ’HAa_m 2 wOvt mclu@(.t.
fLO{O\l({J\% S it is re} exive. To vale l'L MO+—*+(@MS‘['{'1JO‘
Cwe should odd e ifle~ (0 o ((0). Ouwte ol Loveh,

to {AQQ-P == S&LMW“(‘!L we. loue ‘f‘oc@iok Lot [fh}w{ (1,0),
T laam 2 has “\_o be. QKA which s teansitive . HQ\AW_ Haesa 15

o WC‘:’j W2 Com ,Fﬂok Suclh o f@owtfon,

(b) arelation 7" that is symmetric and transitive, but not reflexive?

\/QS\. T"; ?(O(Oﬁ, T {s uof r‘z,ﬂm(iva be couse_
(O ET. Tt s clear~ Hot T s séﬁu\,\a}}rfc, e

teounsitive..

Problem 6. Assume f: A — B and g: B — C- If go f is one-to-one (that is, injective),
must ¢ be one-to-one? Prove your answer.

Nol Coms\f,céﬂ“‘- He ﬁ@“«owiv\g Coulef,Q.,XoMP(L
B=113, B=1120 ,C= T3, O3 g=Tad. 0]
[yuL C@w(905‘14-!ow 30?1'?(11” % ?S l"—[ {&M“rij _'i\S éAowL ..

O we -—‘(,o — N
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o Pr'obll_em 7. Suppose frA— B and f has the pro.p'erty that, for all subsets X of 4, -
| FIX] = (FIXD)". |

(Here f[X]={f(y): y € X}, also deﬁoted by f(X).)

- (a) Show that f is surjective (that is f[A] = B). (Hint: Consider X = 2.) .

L(8)= (g = F (P = =

(b)-Show that f is inj.ectix.re (Hmt fd#e - in A, show f(d} ¢ f [{e}})

[o g(AOW -F is {ij,CW(lve.,) AL SlA'ObLO( sl/uow |

{@\%?(@ = d=-e

%*watwe(ﬂ W& O uSe..

d£e. *“‘),f(d\¢wf(@>

Pide die €A st d¥e . T d€5e% o cfe?@,;
Tt follows Hlat @(&)64?(?@@‘) £, Tlans
wc(ob ¢“P($QK) AS = Fasu _ O)C ‘HA{S VY -3 (/Ot-f& f(o”¢‘g@«) |

fuﬂa{orc?_.. { 1§ {['}JQCJH\/Q_,




