Topological Spaces
MATH 348

1. Find all possible topologies on X = {a,b}.

T =B, X5 < indisaete topelogy

) iﬂ/ iagz XZ

?.)25) {b}/ X}

- {.b/ {“E, ib}, X\g < discrefe +"f’°l"’57

2. Find all topologies on X = {a,b, c} that contain {a} and {b} as open sets.

T2 08, 13, 13, Tab} X3

T, s $ B, €al, §3, e, et X3

T.: §% 33 T3 fald, Rbel, X3

To= 18, 33,563 e, e, Sac) Y XY < discreke hpply

3. Give an example of a topology on R with...

Al

(a) ...exactly three open sets.

T- {8 43 R}

(b) ...exactly five open sets.
T = iQS/ ii}, SL?—%, ij‘/ 7‘3, R 2
4. Is it possible for a topological space to have exactly one open set?

\/os'- ifﬁ

5. Let X = R. Which of the following collections of sets form topologies on X7
() Ty ={(a,00) [a e R}U{B,R} Yes

(b) T4 ={[a,0) | a€R}U{D, R} N°2 Consider U[a,w) = (O/ 00)
(©) T3={SCR|0eSIU{I} Nog

(d) T,={S CR| S contains either 0 or 1} U {0} NO" consider [0, 0-5] N [0.5, 1]

@) Ts={(@b) | abeR} Not consider (0,1)0(2,3)
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Continuous Functions on Topological Spaces
MATH 348

1. Consider the space X = {a,b,c} with topology T = {0, {a},{b},{a,b},{a,b,c}}. Which of
the following functions are continuous in this topology?

(a) f:X — X defined by f(a) =0b, f(b) =c¢, and f(c) =a

(b) g: X — X defined by g(a) = b, g(b) = a, and g(c) = ¢

2. State another continuous function h : X — X for the topological space in problem #6.

3. Consider the topology 7, in problem #5. Which of the following functions are continuous?

(a) f:R — R defined by f(x) =2z

(b) ¢g: R — R defined by g(z) = —x

4. Give several examples of continuous functions on the topological space T 5 in problem #5.
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