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X is pathwise connected, 3 path g : I ~ X with g(0) = X
and g(1) = Xy - Since f is continuous, feg : I » Y 1is
continuous with fe g(0) = y, and fe g(1) = y4- We have shown
that any two points Yo and yq in Y ‘can be joined by a

path, i.e. Y 1s pathwise connected.

4). Prove that S° -{(0,0,1) v (0,0,-1)} and st x (-1,1) are
homeomorphic.,
Proof: S2 -1(0,0,1) v (0,0,-1)} is the sphere with top and

bottom point deleted. st x (-=1,1) 1is a cylinder.
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For each level =z = z, € (-1,1) the plane 3z = z, 1intersects both

the sphere and the cylinder in a circle. By stretching these
circles into one another, we get the following level preserving maps
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s% -{(0,0,1) U (0,0,-1)) > stk (-1,1)
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(x, ¥y, z)

((V1-£2)x, (V1-t2)y,t) «B— (%, gy, )

Since for (x,y,z) € 82 we have /&2+y2 = /anzzl 1t is easy to

see that feg =1Id and gef = Id. Both f and g are continuous
since their component functions are obtained from the proJection
maps by, such continulty preserving operations as squaring, addition,

square root, divisions etc. Hence f 1is the required homeomorphism.



