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1.Q: Approximation and stability Is there a way to use the Brouwer fixed point
theorem to approximate a continuous map on $[0,1]$ by a closed map, that
also preserves the properties of approximation? Is there any proof for such a
construction? A: Your question "is there a way to use the Brouwer fixed point
theorem to approximate a continuous map on $[0,1]$ by a closed map, that
also preserves the properties of approximation?" is equivalent to: Let
$f:[0,1]\to [0,1]$ be a continuous map. Is there an interval $[a,b]\subset
[0,1]$ such that $f(x)\in [a,b]$ for all $x\in [a,b]$? This is certainly an old-
fashioned and completely uninteresting problem. I don't think that there is
any solution to it. The book of Frank Albert, John F. Long and Martin Hils:
"Topological Fixed Point Theory and its Applications" (1995), exercises
4.6-4.8 of chapter 4 give the following two ways of obtaining a counter-
example: Let $f:[0,1]\to [0,1]$ be a continuous map such that $f(x) = x$ for
every $x\in [0,\frac14]$. Let $g:[0,1]\to [0,1]$ be a continuous map such that
$g(x) = 0$ for every $x\in [0,\frac12]$, and $g(x) = 1$ for every $x\in
(\frac12, 1]$. A: You could try your hand at the following: $f:[0,1]\rightarrow
[0,1]$ be a continuous function. Fix $\epsilon>0$, there exist $\delta>0$ such
that if $d(x,y)<\delta$ then $d(f(x),f(y))<\epsilon$. Prove that $f$ has a fixed
point. Proof: Suppose $\epsilon<
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