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1 WI to I ER is sequentially comport

Proof let Canbn e XxY begivenwhereXan and YaN are sequentially compact

Thereexists a subsequence Ana that converges to some point aEX as k 0

The subsequence bae has a sub subsequence bnice that converges to
some bey as b is

The subsubsequence Ankles continues to converge tothe point a

Thus Ankle braces a b as l is

Thisimpliesthatxxy is sequentially compact A

Hence Io 1 EIR 50,11 Io I E XXY is sequentially compact

2 WIS E is not countable
letX o.a.az an bethedecimalexpansionof XE E where
Ai canonlybe 4 or I letassume E is countable Thenthere
exist a bijection in E let construct a newdecimalexpansion
by using Cantor diagonalization argument onthedecimalexpansion

of X call thisnewdecimalexpansion b whosebeentries is
constructedfromtakingtheopposite fromtheore on X'sdiagonal

Forexample Y

Inthisway b is different fromeveryelement XiGE Thatis b4E
Implies it is not bijective in E Hence E isnotcountable A

Wis E is compact



I
Since E canonly consistof 4and 7 hence the max will
be 0.777 upperbound and the min will be o444
lower bound Hence E isbounded

Sincethecomplementof E is theunionofopen intervals
and so if E is open then E is closed

Hence E is compact by the Heine Borelthm I

3 Wes there is some elems live in B butnot EAT
let Ai be asubsetof IR I I ne in thenAT Tn Ai
assume B YAi Y A I to implies ofB

B It Giant o implies OGB

Hence B 0 YAT is a strict inclusion

4 The argument is nottrue bio a closed subset of IR can alsobe

an uncountable union of dosed intervals recallwhat we see in
problem 2 setE is closed but uncountable which can also
serve as an counterexampleofthisdawn


