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Complete the following definitions:

. If F is a family of sets, then |JF =

. T is a topology on X iff

. The discrete topology on X is

. The cofinite topology on X is

. B is a basis for a topology on X iff

. If B is a basis for a topology on X then a set U C X is open iff

. § is a subbase for a topology on X iff



8. (L, <) is a linear order iff

9. The order topology on the linear order (L, <) is

10.

X C L and b € L is an upper bound of X iff

11.

The linear order (L, <) has the least upper bound property iff

12.

(L, <) is a well-ordering iff

13.

The product topology on X x Y is

14.

The subspace topology on Y C X is

15.

A set C C X is closed iff

16.

The closure of the set A C X is



Answers

1. If F is a family of sets, then | JF ={x:3JF € F x € F}.
2. T is a topology on X iff the empty set and X are in 7, 7 is closed under arbitrary
unions, and 7 is closed under finite intersections. Equivalently,
0, Xer
YUCT JUEeT
YU VerUnVer
3. The discrete topology on X is the topology on X in which all subsets of X are open.
4. The cofinite topology on X is the topology 7 on X
T={UCX:U=0or X\U is finite}.
5. B is a basis for a topology on X iff | JB = X and
\V/Bl,BQ eB VPEBlﬁBQ E'BgEB p € By C BN Bs.
6. If B is a basis for a topology on X then a set U C X is open iff
VpeU dBeB pe BCU.
7. S is a subbase for a topology on X iff S = X.
8. (L, <) is a linear order iff the following four axioms hold:
Veel <z
Ve,y € L (r <yandy < z)implies z =y
Vr,y,z € L (r <yandy < z) implies x < z
Ve,yelL r<yory<zx
9. The order topology on the linear order (L, <) is the topology with the basis con-
sisting of open intervals in L (including open rays (—oo, a) and (a, 00)).
10. X € L and b € L is an upper bound of X iff Vz € X z <.
11. The linear order (L, <) has the least upper bound property iff every nonempty
X C L which has an upper bound has an upperbound which is < all other upper
bounds.
12. (L, <) is a well-ordering iff it is a linear order in which all nonempty subsets have
a least element, i.e., VX C L which is nonempty dz € X such that Vy € X x <.
13. The product topology on X x Y is the topology with basis

B={UxV:UP"CX, VP"CY}
14. The subspace topology on Y C X is
v ={UNY : U€rx}

15. A set C C X is closed iff X \ C' is open.
16. The closure of the set A C X is

ﬂ{c«closed CX : AC C}



