Topological Data Analysis
Lab work 1

. Defined: R?xR? > R as

[ )~ (vl (0,0),(x1,91), (62, 92) are collinear,
d((x1,91), (x2,92)) —{ I, v)ll2 + I(x2, v2)ll2,  otherwise.

Draw the open balls
(a) B((0,0),1),

(b) B((3,0),4) and
(c) B((1,1),V2).

. Given the points A(3,-4) and B(4,3) in IR? find the parametrization for least three diffe-

rent paths
a,B,y:[0,1] > R?

from A to B.
. Let X={(x,9,2)€R®>; 22 =x>+7?, 0<z<1}and Y = S! x(0,1). Show that X =Y.

. Let X,, =5"\{(0,...,0,1),(0,...,0,-1)} c Rt and Y,, = $" ! x(-1,1) c R"*!. Draw X,, and
Y, for n=0,1,2. Prove that X, and Y, are homeomorphic.

. Which of the following surfaces (cylinder, Moebius strip, sphere, torus, Klein bottle) are
homeomorphic? Are any of them homotopy equivalent? If so, which? If not, why not?
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. Draw X,, = S""! and Y,, = R"\ {0} for n = 1,2. Show that X, and Y, are homotopy equiva-
lent.

. Show that the Moebius band M = [-1,1] x [-1,1]/., where (-1,y) ~ (1,—y) for all y €
[-1,1], is homotopy equivalent to the circle S =[-1,1]/., where =1 ~ 1.



