
Problem 1

It is enough to show that - and T2 are homotopic,
but
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is a continuous map on [-E , *2] x Sw

Problem 2

Let X
,
Y be Hausdorff , locally compact spaces an f : X > Y continuous

then the extended
map
:*, ↑ is continuous if and only if I

in proper (f"(compact) in compact) .

Rmk : this proves the exercive because

any homomophiom in
proper

Proof : I is continuous at every point of 1503 because f is.

Recall that the
open neighbourhoods of o are sets of the form

[83r(X-K)
,

where his compact in X
. Therefore , I is continuous at

· if and only if f"(Y-K)vhol=Yif"(k) 0203 is an open neighbor-

lood of a for any
KEY compact; i. e . iff f is proper

So for example ,
(0, 1) CR does not extend to the compactification.

Problem 3 :

The stereographic projection is the map
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And so it extends to the compactifications
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Problem 4 :

As suggested by the hint
,

the
map

p2k
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x (2
,
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,
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given by $/z ,
t) = citz is a 1-parameter system of nighbourhoods ,

and the associated vector field is X(z)= P(z
,
t

to
= i . z .

In ual coordinates
,
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Problem 5 :

a) Let
g

= (-id)of .
Then g : Su , $"satisfies x+g(x) + 0 for all x

. If

H(t
,
x) =
=(x+ (1-t) - g(x)

11 +x + (1-t) - g(x)))
then H is well-defined because x+g(x)+0

,
00 id = H(a,.

1 ~H(0, ) =

g

So we have shown that (-id)of -id = f - (-id) = deg(f) = (1)"
+ 1

b) Using al in its contrapositive form ,

· deg(f)= 0+ ( - 1)
+

= 7x : f(x)= x .

· deg (-f)= 0 + (- 1)
**

=) 7y : -f(y) = y .








