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Problem 3. Let X and Y be topological spaces. Then X and Y are path-connected
if and only if X x Y is path-connected.

Hint. 7T0(X X Y) = 7T0(X) X 7T0(Y>.

O
Problem 4. The comb space Y is defined by
Y ={(v,y) eR}0<y<1,0=0,1/nory=0,0<z <1}
Show that the identity map of Y is homotopic to the constant map to (0,1) € Y.
Hint. See the lecture notes. d

Problem 5. Show that A is a weak deformation retract of X if and only if A is a
weak retract of X and X is deformable into A.

Hint. Since A is a weak retract of X and X is deformable to A, the inclusioni: A — X

has a left inverse r and a right homotopy inverse 7’ from X to A, that is, r o7 ~idy

and 7 o r’ ~ idy. It follows that

r=roidy ~roior ~idyor’ =1’

Thus r ~ 7’ is a both-sided homotopy inverse of i, that is i is a homotopy equivalence.
d

Problem 6. Show that S™ is a strong deformation retract of R\ {0}.

Hint. Consider F(x,t) = (1 — t)x + tx/||z| for x € R*™\ {0} and ¢ € I. O

Problem 7. Suppose that X is deformable into a retract A. Show that A is a
deformation retraction of X.

Hint. Let r: X — A be a retraction and let 7: A — X be the inclusion. Then r is
a left homotopy inverse of . Since X is deformable into A, ¢ has a right homotopy
inverse and so r is a right homotopy inverse. Thus ¢ o r ~ idy, that is A is a
deformation retract of X. O

Problem 8. Show that S® C D"+ is a cofibration.
1



2 JIE WU

Hint. Discussed in class.



