Math 713 Practice Quiz 1 Version A
1. Let I, = [-n,1/n|forn e Nand U' = Un y fn. Then
(A) U= {—nc0)
(B) U ={-o0,0]
(Y U ={-oc,1)

DU = (-, 1]

(E) none of these

2. Let J, =[0,1/n] for n € N and V = ﬂ:f _1Jn. Then

(A) V=40
.i = {0)
= [0,1)

lD] V=1[0,1]

(E] none of these

3. Let X =Y. It AC X then
(A) flay={flz):z e X}
(B) fld)={zeX:fir]eY}
(C) flA)={reX: flx)e A}
(D) f(A)={reX:f(z) €Y\ A}

@ none of these )

4. Let {2 be a set and .4 be a collection of subsets of {1 such that A € .4 implies A° € A
and A, B £ A implies AU e A Then A must be

@ an algebra
(B) a o-algebra
(C} a monotone class
(D} hoth {A) and (B)
(E}  both (A), (B} and [C)

5. [Extra Credit] State the first and last names of three world famous mathematicians
either dead or alive who do not work at UNR. Correct spelling is essential.

GI'E.U‘I"S Cantor y Btrnhard Ritm'ﬂﬂﬂ
Emile Borel
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6. Aset I’ € R isopen if for every z € U7 there exists r > O such that {x—r,z+7) C L
This is egquivalent to saving L7 is open if
(A} for every sequence r, € U and z € R then 2, — 7 implies x € U
for every sequence xy, € U¢ and r € R then iy, — x implies z € U'¢
(C) for every x € U7 there exists r > O such that U C [r —r,x 4+ 7]
(D) every sequence xr,, € U7 has a convergent subsequence

{E) none of these

7. Let D C R and f: D — R. Suppose for every € = () there is & > 0 such that a,b & D
and |a — b < § implies | f{a) — f(b}| < €. Then f must be

(A} continuous
(B} uniformly continuous
(C} differentiable

@ both {A) and {B)

both {A), (B) and (C)

8. Let x, be a sequence of real numbers. A real 111111111( 1 18 said to be a cluster point
of &y if for each € = 0 and N € N there is an n > N such that |x@ — z,| < . This is
equivalent to saying x € R is a cluster point of mn if

(A) € Ewhere E={z,:neN}
@ there exists a subsequence z,,, such that z,, — =

(C) there exists a subsequence x,,, of distinct elements such that x,, — =
(D
(E

)z € le, 4] where a = liminfz, and 8 = limsupz,

none of these

9, et DT R and f,: D — R for n € N. Suppose for cach o € 12 and ¢ > 0 there is
N e N such that n.m = N implies | fn{r) — fm{z}| < ¢ Then the sequence f, of
real valued functions must be

@ pointwise convergent

uniformly convergent
{C'-} differentiable
(D} both {A) and (B]
(E)  both (A), (B} and (C)
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10. Fill in the missing blanks in the statement of the following axiom.

i
Completeness Axiom. A | Yiovl —-Cvi P‘{'\‘} | subset of real numbers
: |

that is bounded above has a lQﬂ"":‘*' Wppey bound

11. Fill in the missing blanks in the statement of the following theorem.

Theorem 2.7. A { bﬂ“ndﬁd | function on [a, ] is Rie-

mann integrable if and only if the set of points of discontinuity of the function has

measure

20

12. Show there is an irrational number between any two rational numbers.,

Mxr 6, e@ sudk that vear,.

ry {2
4 (o

T G AR R o L pley x<
L+ (+{z

TPedria <=

.r_-_l"r{;..'r‘l-.~ EL"‘I'_E{:\ —_ r\_ iMP\lrﬁ":b x.r:)rl‘._.
t+¥z t+ 7z
50 CE (N, Claam o 1S iffﬂ?t.‘k'id'-rlal . Suppagy
not  Hum nafe _ P
i-l-rL - 3__
P
=Te} ﬁ(q.f‘a*]?-):‘-qr,—]b. Qi E{r" Hun 4 -PEO

Thay (2 = Q-ﬁ_:? C'.on-}mdﬁd'm-ca 3 s Ceahisnal

P

Q0 + t_arﬁ_f"l = p+ pﬁ_
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13. Let I' C R be a bounded open set and o € {7, Define
a=inf{y:y < rand (y.z) C 7 }.

show that a & UV
T A= Ty e ad (y,0)S 0§
Dhoe LEL amk g o Rk 1S (>0 gudd Hiod
Gy QY S0, Thoader XGEA and, € %- 1) .
Por tonkeadihim suPPere aeld, T thaw s 1270
ouch that G EIA LN
Yoo c=van (6, 0). e (-6 at0) <5 omd

atr < a+r, < - + =

MMEI:N“W, L Qb ZA ond a it the cxm"hj& v
bOUNtA ) ‘HASW\ Qo+ {,L'UJ\.& Vet "'.'J.r‘, YT il l{'}oliﬂd DI} A .

Thanebore there is WAL suchthat agy<atr and (y, %)< U
Since (g-v, g4r) Ll and (0, )0 Hun
(a-ra+c) v (y, QD €V,

Now™  a-v<y <arr<y imphes (a-nxX)sU,
Thurebore q-r €A, Buk Htis contradicts that o
5 a lowtr bownd s} A T adJ,
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14. Prove one of the following theorems.

(i} Let D TR and f,: D — R be a sequence of continnous functions. Suppose
T — [ uniformly, Then f is continuous.

(ii) Suppose f:[0,1] — R is continuous and f{c] > 0 for some ¢ € (0,1). Show
there is h > 0 such that |z — ¢/ < h implies f{x) = 0.

tE;Jb h\f\ it o€ D omd €70, Duae {, __7_?_
M’ruml,«a Hawe s N €N puda that M2ZN anna
ZED wmebts |fa@— F@)\< €.

e, :Fg 5 oouhnuruwa ot Iy &>0 puch thot
LeD omd =% | <8 implies |Fo)-§ (x\< 5 .

Tt Sollows for x €D amd [2-2\45 4ok
M0 - L= $6) -5 &) § N b‘)‘“stu(xnﬁl}ﬂuo) - ﬂ%))
<PO-S00)+) W)+ |$0)-§ o)
<o+ % + &/ = ¢,

fw:!\ Net &= -_chj;’l“?o, Tinew Qiscm-kmavts
at ¢ Huan g, A0 puch Hat xe[a,l] amd, 11*&\(5
lm.(a(if% | $oo- Fey|< €.

Wb h=maa(f,e1-2) . Thm |x-cl<h implies
that €[04 amd x-S . Thoutorn

Sy = Fee) +4m- Sy > ey =\ F - Sy
> Ho)-=3)/g 20,
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15. Prove or find a counter example to one of the following claims.

(i} Let zy € R for n € N and h: N — N be a bijection. Define y, = Thin) Lt
E={reR:xisacluster point of &, } and F = {y € R : y is a cluster
point of y, }. Prove or find a counter example to the claim that E = F.

(ii) For A, B C R define A-B = {ab:a € Aand b € B}. Prove or find a counter
example to the claim that 4- B = A . B,

Troof-of (1) A AETF, T Huw v a dubsequemes Yo 7Y
Mk (3:,1}3—-;:&4 be difined bué qUO=hM). Stner W is bl“]f;c..lim
tham @ 1 inyective TH HelivwsHhat §'(512, ., imat)
St Yor eadh . ko

Bm= SK>M 1 N> M(nwd§
~ N\ (cg‘*[{l,z,n}h[ﬂm\_ﬂu%r’-x”'!’”i?)
5ot and in '\aarJﬁ culan nvn{m(ﬁtb fo1eachmt,
ket K=l omd biay = "m'm%u_j Fint 1EWN . 'Btﬁ dﬁ'mifmﬂé*%m
WL N Ky > Ki md h(m%ﬂy} Jﬁ(fnka\ Fon 1€\ .

Thullfm 'L)IL".,Jnlﬂ]%w 15 a mhm’c_{_mmu, bg Ln . "‘a%nr.e_

B A B
1t dollows 4hat EcE .
o e tak E<T note Hodk W-NSN isa bjeckion

amed o e also hang Ln= Yhtony - Now "fn\lmﬂinkm
ﬂa%mnﬁumﬁ*m aoor. e Obteun FCE and sq E=F



Countey axomA AL L& (I.'Il"l
Wt A= ifﬂi?{ tfﬂ&N% s B= N

%L _',E__, _Q A.B '%D"lﬂath M .

1+ vxnl\ﬁw%\{kﬂx'\' %:(— F\'B_
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7

— =



