
 

26 Curves in 1123

Topological spaces
2 Tangent principal normal and

binomial vectors krlystig.B.it geom
Let
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be a curve С Let also

x 215

be a natural parametrizwtion.tk
that is
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where t tls is the inverse function
to
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Remark 26.1 Х ХА is the normal

para metrication 5 7 iff 1 441 1

for every t EI
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Det 26.2 The vector

Ils him sthh dsi x.es
о

is called the unit tangent vector to
the curve С at the point хв

It ĸ is any not normal parametitot.ro
then

Itt хД
1 1111



The plain orthogonal to Its
and passing through хы is called the
normal plane It can be represented
in the form

jets Z X S О 2 41,2 24112

Example 26.3 We consider the circular
helix

ха ч cost rsint.cl 1 c I
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Х 6 ч cos I ч sin 5

Its L Е sins Е cost E

Det 26.4 о The rate of change of the
tangent

5 Its I 1 ТЫ 1
is called the curvature of the curve

С at the point Хи

ĸаĸ i'll



The plane passing through ха

and is parallel to Elst and Ics
it ices to is called the о sedating
plane
The plain can be obtained as the limit
of the planes passing through РКК
as К К 7 Р

µ 7 Р
ха

Ё

The vector
Бы ЕД

IAST lies
Ж

is called the principal normal to the
curve С at the point хд



Example 26.3

Х 6 ч cost ч sin I Es

iicsl l z.ws Kind о

415 Its IT
PLS cost sins о

Det 26.5 The rector

Its Its х Pls
is called the binomial vector of С
at the point х S

The plane parallel to Ё and в
and passing through ха is called
the rectifying plane
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Example 26.3

Х 6 ч cos I ч sin Es

Its L Е sins Е cost E

рт cost sin о
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Hsin Е cost I



we next introduce torsion Roughly
speaking it has to measure the rate

of the rotation of curve that is

the rate of change of the escalating
plane Assume that 46120
Def 26.6 The scalar

lslpilsl.isT6I pCS1 Ils

is called the torsion of the curve

С at the point хы

Example 26.3

Х 6 ч cost rsinf.ES
Pls cost sins о

Ён LEINE cost
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Th 26.7 А curve of class 223 with

415170 As is а helix itt Г const жопа

не remark that the vectors I Р в

form и basis Consequently every
vector can be rewritten us

linear combination of this vectors
In particular we obtain

iii

the French formulae

Th 26.8 A curve with у 10 belongs to

a plane iff 561 0 V

s.TL26.9 It the curve С is given by
an arbitrary parametrization.then
tltl ff.PH IctIxIltI
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For the proof of the theorem see р 72
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2 Topological spaces

Let Х be a set and Т ве а

class of subsets which satisfies
the following properties

С c Г ХЕТ
2 Any arbitrary finite or infinite union of

sets from Г belongs to Г

СТЗ The intersection of и finitely
many sets from Т belongs to Г



Det 26.9 The pair ХР is called a

topological space where Г satisfies
г I Sets from Г are called

open sets

Example 26.10 a Let Х be a metric

space and Т ве а family of all

open subsets from Х Then
is a topological space
b Take Х о I and

F Едв в c 10,1 uld
Then Х is also а topological space
Def 26.4 A topological space ХР
is called Haus dont it 4 x у c Х

3 A В C Г 5 f AND and

ХЕ A gt В

Def 26.12 Let Х Т Х'T be

topological spaces А function

1 X х



is continuous it И A C T

f A c Г
Remark 26.13 It Х Х ин metric

spaces then f X 7 Х is continuous
as a function between metric spaces
iff it is continuous according to

Def 26.12

Det 26.14 А мир I X 7 Х is called
а homeomorphism it

a f is bijection
в fault are continuous

Let us consider a way of construction
of topology Assume that В is

и collection of subsets from Х such
that

a В covers Х

b В Brt В and set 212
3 Вз C В set Вз с ВПВГ

Then the collection of arbitrary
finite or infinite unions of subsets



from В is а topology on Х

This topology is called the topology

generated by В and В is called
the base of this topology


