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Exercise 1. Show m;(S*) = 0 for all k, where S is colim S™. Using it show that S is
homotopy equivalent to a point.
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Exercise 2. Compute homotopy groups of RP>.
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Exercise 3. Show that the spaces S?> x RP>® and RP? have the same homotopy groups but
they are not homotopy equivalent.
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Exercise 4. Extension lemma: Let (X, A) be a pair of CW-complexes, Y a space with
Tn—1(Y,y0) = 0 whenever there is a cell of dimension n in X — A. Then every map

f: A=Y can be extended to a map F: X — Y.
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Exercise 5. Long exact sequence of the fibration (Hopf) S* — S3 — CP! = S2.
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Exercise 6. Using homotopy groups show that RP* is not a retract of RP", n >k > 1.
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Exercise 7. Consider the map q: S'xS'xS* — S? defined as a map S*x St xSt — D3/5?
where D3 is a small disk in the triple torus which is the identity in the interior of D? and
constant on its complement. Further, consider the Hopf map p: S® — 5% = CP! (described

in Hopf fibration S' — S® — S?). Compute q. and (pq). in homotopy groups. Show that
pq 1S not homotopic to a constant map. S’ 4

L

%_' S1FS’¥S4 - > 83
Lp PE22
3% ¢

oSy §1 o @ B-di, e ASHA
Tahe a B-diém ach D° > S8y ST

% (x)

]

[
Y  fa x & dud D3 et v (3
£ fa alothay

1

Crupanto %é l (Ib 7)1_ (e M««Z Greenn
Chaw AAad, Pq/ £9 M'& 'é‘ a placd
g .

g¢ly¢t ¢! T, & Xr& &
Tw & O te =2
<& T, (S3) &0
Tz (Sz) £ 0
7. (8%) &% 4 =3
Ps Ty (S'6S'NS) —> 1y ($2) Lo oo e
s 1, (%) 20

(PO ml815s" sy wp(e?) 87 H
= ()



(S!) x40 — g3 (o) =9
[ ST e b=ty
(oot Al — > p)=p &
g Xg g X I > S /-CD ;S"
Y3
2 {Q} — ’Qg,- Y4 (/) = M
—ﬁ’—/> 113(/5'/} gD
Z & M (9lxST ¢ [ ¢
3 ) L s
\\ 3\
A N (-3 Py

A Aopologyr, 3 2 \
rq & £ I “7/7?\){7 - i’i Zl‘i )

¢
L'M/D3 c STeffeg! Wy —> [S'eS'es]
L) I ¢

/.

» :
J v
r~r - 17

And )3 > 3 =3, by, ——> | 7]

Pe [S1ShST] < [S3]

P

(9

Prox
& ~ L A ColTR A DICTIOHM |

S

A




