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1 Worksheet: Closed Sets

Definition 1 A set U is closed if it is the complement of an open set.

16. Is the empty set closed?
Ses becowee PF=TR
amd R o M.

17. Is R closed?
y&\, e conce 'RC: D
ond @ b N

18. Is R — {5} closed? .
Mo, becouce (/k.—{{;): {57
amd {5f i na- g
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19. Is {5} closed?
Yon . becauce ‘5"3_7](:: R— {55
omd R-45} open-

20. Is Q closed?
Mo, becawe B = Set o Irahonals

omd Hhe set of imotorols | just bke & is 0 gom.

21. Is the interval (2,4) closed?
No, becanae (24 = (-, O[4,00)
ﬁnol_'o\:em_
=> () s nskt dsed.
22. Is the interval 2,4] closed?

Yoo tecowse  [24]= (eo) UM o)

£ e

= [Q4) is clesed.



23. Is the interval 2,4) closed?
NO, [2;4)c= (-— OOJQJU[L\:"O)
1\

not— cpem.
= [&,4) is not closd.

24. Name a non-empty, bounded, closed set that is not of the form [a,b].

(8,2)N (5,7

25. [T/F] The union of two closed sets is a closed set.
- A,B be hoo oloxd s

(RUR) = gcne;: < open mma Indersechon o hoo cpom st s epon
oper-  Open-

26. [T/F] The union of finitely many closed sets is a closed set.
0/()—/- ﬁf/AZ}'*-/Af\- &—CLO&QI
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27. [T/F] The union of infinitely many closed sets is a closed set. =

Lt An= (o) e— dloxd
gﬁm; (0j00) <— opan

N=1

28. [T/F] The intersection of two closed sets is a closed set.
AR cloxd — (ANB) = A UBS «—
top T

P

29. [T/F] The intersection of finitely many closed sets is a closed set.
AR An dosed = ( RNA, - - N\m)c:. AU &t -
)

30. [T/F] The intersection of infinitely many closed sets is a closed set.
Lt I ke iofinte omd  {Axfyer closed sels

" URR <« ope
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opem—

(KQ[QM)C: U R& G—OF?JV; Um'c:nq:f, oV s i o_QLuT epon. .
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2 Limit points

Definition 2 A point a € R 1s a limit point of the set A C R if, for every e > 0, the
e-ball around a intersects A in a point other than a; that is, if (AN Be(a)) — {a} # 0.

‘?;' A= (24) & a0 o Dimid poot 4 A

2 D €<
ﬁfaz&v&o Be @A - {23 = (Lae)+ 7 A £<2

B9+ i esae
31. [T/F] If a is a limit point of A, thena € A.

2 in the above ? Lo O &w'é/’D’mLfyfﬂ it ¢ A

32. [T/F] If a is a limit point of A, then there is a sequence (a,) C A—{a} with a,, — a.
Dot o be g Zmﬂ-;:om'f'cgf A Hom. Fr each ne N Buld O ~{a)+ 2
Clum bnOn=o0. , Il £50 Choox N st Lez Choow. O € Bylod O - o]

thon  for amy ny Mo, Jon-a[<Zd <ik<s .
33. [T/F] If there is a sequence (a,) C A — {a} with a, — a, then a is a limit point of
A gﬂy £>50 3 neps st. |Gn-0l<E  omd aan€ R-{af

]
§) {/ Qn € Bs_(a)
— 0ne Be@NR- {0} s Be(a)OR-fa} + &




34. [T/F] If the set A is closed, then it contains all its limit points.
At ae RS we wamt Jo show Hhat o is not a liwitpoirt for A

ane. R is CUosd => A is opom
c | st U
= 2ET = iﬁtztca?ma=ﬁ _, Be@NA-{aj=f = & = 1o~ °

85. [T/F] If the set B is open, then it contains all its limit points. |-
(4) @ is a bmt poirt but &¢& (2.9)

36. [T/F] If the set C contains all its limit points, then it is closed.
We wamk to shoo C is open - TP e C° — o is net o [;‘m-'{--Poia-\—ux_C
So 3 €50 sk BeladNC-fal=¢ , sma o4 C = B,;__(ol)(\c_:ﬂ
= Bl C" 5 ¢ s open. => C s Aowd .

37. [T/F] If the set D contains all its limit points, then it is open. =

(2,40 contaums ol ts bimd pons
out: EQ,’-\] is nsc spon



38. [T/F] If the set E contains all its limit points, then it is not open.
R comdains ol it At points
omd TR s open.



3 Conclusions

Today we learned about:

1. Closed sets
2. Limit points
Wednesday we will learn about:

1. Isolated points

2. Compact sets
Upcoming Deadlines:
o This Friday: Homework #6

Questions?



	Worksheet: Closed Sets
	Limit points
	Conclusions

