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MATH 345 S January 28, 1970
Algebraic Topology o

1. Suppose Yo2Yq € Y, arcwise connected. Expﬂaiﬁ?ﬁaﬁ' w(Y,yO) and

w(¥,y,) are related. R

N
2. State the homotopy lifting property for a covering space p : X + X |

and a space Z. Show how this implies Py is a monomorphism. !

3. Suppose p : % + X 18 a covering projection (all locally arcwise

connected and connected). Suppose n(x,xo - group of permutations ¢

of {1,2,3} and suppose p#w(x % ) = {1d,(12)} while £ : (Z, zo) + \
(X,xo) and f#n(Z,zo) = {id,(23)}. |

(a) 1Is there a 1ift 0

a n

of £ such that f(zo) = x ? \\\
Nk

of £, with no restriction on f(zo)?

N
a
(b) Is there a 1ift £

4. Show that the covering space of Problem 3 could not be obtained from \:i:\

X = RPn by taking the orbit space of an action of 23 for X. ‘g

Could X be a topological group? (:7

5. (a) If (Z,A U B) has the homotopy extension property for Y, show B

that (Z/B,A/A N B) also does (A,B closed). -

(b) Show that if z, € Z has a contractible closed nbhd, then |

(Z,zo) has the abaolute HEP (i.e., for all Y). : ; ﬂ

6. Show that R2 - {0} 4s . homotopy equivalent to Sl. Show that this

implies n(sl) ] n(R2~{0}) and tﬁat this holds for any covariant homo- f

topy functor from topological spaces and continuous maps to groups and

/
vt & 4

'/

homomorphisms, X + nw(X), £ + w(f).

rt Ho\‘ ke )&
2 'L (t"( (f'-\’\
(el ;(),K il S

if v>

ot rle ex (1=)1- (=%,
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7.

8.

10.

In this problem we shall use the notation x = (xl,xz) for a point
9 )5
in Rz, so 9% = (1,00 and ¥x; = (0,1). Consider the map:
¢ - {0} + 2 e {0} defined by ¢(x) = x/(lx[ ). Compute the
9 ;

B e s

matrix of d¢(x) i e, (a ) where d¢(x)(3x ox,) = Xa axj

If one restricts d¢ (of Problem 7) to Sl (|x] = 1) then there is

defined & : St » R? - {0} by

s(x) = a4 (o) )

Now n(R2 - {0} ¥ n(Sl) = Z. What integer is associated to [®]1?
HINT: Write ¢ in co-ordinates. Using complex numbers, can you

represent ¢ as z * 2™

v
Let R0 = Rz - {0} and TO = éyk Ro U¢ Rex Ri» i.e., the quotient
space of the disjoint union ﬁ?x Ro UR x‘RO in which (x,X) 1is

identified with (¢(x) d¢(x)£;)p for x € R Using Van Kampen's

theorem and problems/determine ﬂ(To)

Suppose Y Rﬁ + Ré (3 Cz), and in complex coordinates y(zl,zz) -

ai i 3 3
(e(2 )zl, e("3 )z Zye Then Yy is orthogonal, so y 3 8™ + s”. Let
L = orbit space of S3 under the group generated by Y- Is 53 + L

a covering? What is w(L)?

wo Tai +b wf-{z(

4—7<3
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