
 

AMIT 341 Lecture IS

Finish with RMSD
Return review exams

Topology of metric spaces

Record RMSD 0 0 o o is given by

RMSD P P grin in DHCP kelpE
f

ordinary
Euclidean
distance

where O Set of all length n ordered lists ofpoints in IR
E set of all rigid motions of IR
V 0 IR is given by

Yi Zi GzYa Zz tu Yn 2h

41 Yi 21 XzYz Zz e o XuYu Zn

RMSD satisfies properties 2 and 3 of a metric proofomitted

Also RMSD P P 0 A PEON because Id.rs lRh9R
is a rigid motion



But we can have RMSDLPQ 0 but P Q
we saw an example of this last lecture
property 1 of a metric does not hold

Namely let Q y P for any rigid motion 9
Then g is a rigid motion and

de KP the CQD D KP Ky ylPD
d NLP VIP so

so RMSD BQ O

We'll modify RMSD to get a metric

Define an equivalence relation n ou 0 by
P Q iff F a rigid motion of lR3 1123
with y P s Q

Fast RMSDLP Q RMSDCP Q if RP and

Exercise Prove this
Q Q



As a consequence
RMSD OHOh 0,0

descends to a genuine metric on 04N

Specifically we define

RMT 04 x 0You CO a by

RMT CPI EQ RMSDCPQ

By the fact this function is well defined

Exercise Prove that RMT is a metric

Exain Total points 33 Excludes 1 exam taken
Mean 23.1 a week later
Median 22.25

Curie Take the number of points you lost
and multiply it by 43 Thatis the
number of points you lost in the curved score

curved mean 87



Ethanreview

4 Provethat if f s T and g TN is a

homeomorphism Then got S U is a homeomorphism

Pt since f and g are homeomorphisms

f and g are continues
t and g are continuous

gof is continuous and fig is continuous

composition of continuous functions is continuous

Note that Cgof f og

go f off og golfof Jog gog
IsIdu

6 Let

S Hy ly EI 4122
F G y ly c I 4122



a Sketch S and T

b Give an explicit homeomorphism f S T

FLI y 2 y

c What is f f 2 y H y
d Give an explicit expression for an isotopy

h S 1122 from S to T

h Kl y t Itt y
e Is h invertible

No imCh e 1,2 I h is not surjective
h is not a bijection
h is not invertible

However h can be reversed to give an isotopy h
from T to S

I S IR THI y f hKlyld TD Ith ti



at y

b is not an inverse of h

7 Let Tia denote a subset of the unit
circle obtained by removing k distinct
points from SI

How many path components does Tia have

Anse K

8 Prove that if f S T is an embedding then
5 and imf have the same of path
components

Pf f is an embedding means that
I S imCf is a homeomorphism
where FGS fog t x

Proposition homeomorphic spaces have the same
of path components

S and im have same of path components



Metricsandtopology
Metricspace definition of continuity
Let M and N be metric spaces with metrics dm du

A function F M N is continue at xEM if
HE O F O 0 such that

d y is dolf fly et

f is said to be continuous if it is continuous at
each xGM

This definition generalizes the definition for Euclideansubspaces
considered earlier

Example Let M be any metricspace
and take N to be IR with the Euclidean
metric

For any XE M the function d M IR
given by 4 4 dmCxy is a continuous
function

Pfs Exercise

I f



with this definition of continuity the definition of
homeomorphism extends immediately to metricspaces

For metric spaces M and N
f Ms N is a homeomorphism if
1 f is a continuous bijection
2 f is also continuous

Exampled Consider the metric don 0,21T given
by da y min Ix yl 14 20 y 1 If 21T yl

Ty zit

takes to have usual
ryEuclideanmetric

Then the function f GO 21T d S given
by f t cost Smt is a homeomorphism

The definition of isotopy also extends but we'll not
get into the details of this

A f



An alternate discretion ofcontinuity
Open Sets
Let M be a metric space For KEM and
r O The open ball in M of radius r centered
at X is the set

B Lx r ye Ml duct r s r

Example For Ms R2 with the Euclidean distance
B 8 1 looks like this

citified
wait

For M IR the open ball of radius r
centered at x is justthe interval t r Xt r

A subset of M is called opens if it
is a union of possibly infinitely many open balls

The empty set is always considered open

M itself is open M Yen 136,1

A 2 f






