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Abstract. In domain Q En it is considered a set of smooth lines such that through a point
X € Q passed one line of given set. The moving frame R =<X , eT) (i, ik =ﬁ) is
frame of Frenet for the line @' of the given set. Integral lines of the vector fields a are
formed net X of Frenet. There is exist the point F," € (X , 6;) on the tangent of the line
@' . When the point X is shifted in the domain €2, the point F" describes it’s domain Q.
in E,. Itis defined the partial mapping f;":Q — Q suchthat f," (X )= F," Necessary

and sufficient conditions of of quasi-double lines of the partial mapping fi” of space E, are
proved.

1. Introduction
In domain Q  E, itis considered a set of smooth lines such that through a point X € €2 passed one

line of given set. The moving frame R :(X,Ei) (i, J,K zl_n) is frame of Frenet for the line @' of
the given set of smooth lines. Derivation formulas of the frame R have a form:

dX =w'e , de = '€, (1)
The forms @' ) a)ik satisfied structure equations of Euclidean space:

Do' =& Ay, Do =) Ao, @ + @} =0 2)
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Integral lines of vector fields é. are formed the net X of Frenet for the line @" of the given set of

lines. Since frame R is constructed on tangent of lines of the net =, the forms a)lk are principal forms

[1]; in other words
of = Ao’
Using (3) with combination of the equation (2) it follows that
A =—Ay
If we differentiate equation (3) externally, then we have:
Doy =dA @'+ ADa’.
By using equation (2)

j k _ k j k 4 j
o nof =dA AN+ A A" Ao

If we note the formula (3), then from the latter formula it follows that
j k 0 _ k i k _j /
! N0 =dA AD' - Ajo) Ao
or

"N ; K i k j ’
Aol N =dA A0 - A Ao) Ao

From here we found:

k i kK ¢ j K i 0
dAj Ao’ — Ao, Ao’ — Ao Ao =0

or
k k ¢ k ¢ i
(dAf - Alw) - A0 ) A’ =0,
By using Lemma of Cartan [2] we have:

0 - Ao, - A = A"

or
k k k | k | m
dA f=(A K+ ASA L+ ATAL Yo",
where
Biim = (A:jm +A|kIA:m +AEA:m)

3)

(4)

(5)

(6)

The system of variable {/lli‘ ,/L;(m} is formed geometrical object of second order. The formulas of Frenet

(see for details to [3]) for the line @" of the given set have a form
dlél = AlléZ’
de, = Azllél + /123’1@31
dléS = A321§2 + Asiéu

where d, — symbol of differentiation along the line @', Ki(l) =AM — i —curvature ofthe line @' of

given set ,
Aj=0 (i<j, i=12..,n-2;j=34,..i+l..,n)

(7)
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and
A#0 (i<j, i=12,..,n-2) (8)
(here symbol A from above noted the meaning which cannot take index j ).
A pseudo focus [5] F’ (i= j) of tangent of the line @' of the net =, is defined by radius-
vector:

Fl=X-—6=X+—§ ©)

R, =(X,6,.6,,6,,6,6)..... R, :(X e el,ez,e3,...,eH), are frames of Frenet for lines o', ®°

1o

, @°,..., @ respectively of net 2. simultaneously.

We will denote it by in . Pseudo focus F" e ( X E,) defined by radius -vector:

—_— —

FroX—t

1 -
i n ei:)(—+__iei (10)

When the point X is moving in the domain Q < E_ , pseudo focus F" describes it’s domain €.

Such defined the partial mapping f,":Q— Q) such that " (X )=F".

If differentiate the equation (10) we have:

dA] - 1 -
(An)ze‘_A.”de"

Considering equations (1), (2) and (5) we derive:

dF"=dX -

dR"=o'e,+——e-———Ajo'e
n
A}) i
or
— B . A¥_.
dF"={e. +—¢——"L¢ @’

The vector CT is following:

n Ak
c=—" ete——le (11)
i 2 i ] k
(A7) A

We will jointo Q' € E, with the moving frame R’ = (Fi”,cT.) :

Definition 1. Lines o', g (a)') = a7 are called quasi-double lines of a mapping ¢, if tangents of this
lines in the points X, g(X) are parallel or intersect [7] .

2. A lline 7 is called a double line of a pair (g,Ap) , ifaline 7 is adouble line of a mapping g and

belonging to a distribution Ap.
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3. Aline £ is called a quasi-double line of a pair (g,Ap) if a line £ is a quasi-double line of a

mapping g and belonging to a distribution Ap.

2. Main Results
Theorem. The line ¢ belonging to p — dimensional distribution Ap, is quasi-double line of the pair

( f", Ap) if and only if when realized the conditions

L°A :Za: 0, i~, ],E=a+l,...,n.

Proof. Let the line £ is belonging to a distribution Ap :(X,el,el,ez,...,tg) and with tangent vector

Z:zag (ab,c=12,..p, p<n).

e

It is found that the tangent vector / of the line ¢ = f"(0): ¢ =1
By applying (10) it gives

3"

From a condition ¢, 27 XF" €A, we obtain
FAR=0 (f, i,IZ:a+1,...,n) (12)
Inversely, if take place conditions (12) then the line ¢ is quasi-double line of the pair (fi”,Ap) .

The geometrical meaning of the equation (12) is following: (1 gk'
where we used following notations: 6; = > A e, and A, =e.d,€,.
a
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