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MAL 111: Introduction to Analysis and Differential Equations
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Muawdmum Marks: 25 Timee: 1 Hour
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Show that every open sphers of the wetric space (R?.d;) comtaing an op J
(R?.ddy) and, conversly. every opaen splicee of the mozie space (B2 d,) eontains an
open sphere of (R dy).
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2. ‘f/y Let {7, } and {y.} be sequences un the motric space (X, d) such thet =, — z and -

Wy = Yy A and el d g a2 real nuimb Hd{z,.va) “omrcacr n=1,2_3

show that d{r.y) < a.
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(L) Lot (X.d) be a comnploie wetne Lpase and L o Jlosod
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3. o2) Lot X and Y Lo merie spaces and A 2 non-empty subsat ol X Lt f: X -V
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Al G : N - Y bhe continnou: FHALDISS cuzls that ,t.’; = 'd'rl"; Z‘rD.' oVeIY T € AL
Show that fla)= glr)ior cvouy 3 € Al

(1) Let f: R ~ K be a continuonus function which satisfies f{z 4+ y} = {(z} + §i{z}
for all r,y € R. Prove that there exists 2 real number o such thet fix) = az

for every r € R

HRecall that a subsct A of 2 mnetric space X issaid lobedepsein X A =X

You can use the {act that the set of rational munbors is dense in R

4. ({a) Show that every sequentially compact mctric space is compact.

(L) Let A be a bounded subsct of B, Show that A is compact
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