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THICKENING DISCRETELY GIVEN CURVE USING THE
ACCOMPANYING TRIANGLE

V. Vereschaga, A. Pavlenko

Proposed way of supporting the empowerment of triangles by
developing an algorithm that allows the thickening point series with
breakpoints, turnover, gap and so on.
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Formulation of the problem. The basis of this research unit began
work Naydysha V.M., Balyuby I.G., Vereschahy V.M., Naydysha A. [1-4].
For discrete submitted curve (KDP) and the cover band dyfproektsiy
Triangle [5] have the same nature origin, equally well used in discrete
variational geometric modeling. This article discusses the use of supporting
triangles (UE) using methods BN-point calculation for thickening
duodenum. This issue was developed in [6], the difference between our
study is another representation of the parameters that uses a different
geometry of numbers.

Analysis of recent research and publications. In [1.6] and this paper
the problem of condensation curve discrete submitted using the
accompanying triangles seen for the first time in many a point-BN, which
deals with the development of Melitopol school of applied geometry.

Forming the article purposes. Enhance method of supporting
triangles by developing an algorithm that will thicken point series with
break point, turnover, etc. rupture.

Main part. For research first consider the geometric scheme of
general form, which is shown in Fig. 1. simplex overall appearance should
be understood that none of the points 4, B, C, determining simplex CAB,
does not coincide with the points D, , defining discrete submitted curve:

Di—l’ Di’ Di+1’ Di+2'
For the solution of the problem is necessary from the duodenum to
the first four points, then zrushytys one point and consider the following

four points D,,D, ;,D,,,,D. ;. . This process must be repeated until you get
to the last point, determining the duodenum.
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Fig. 1. Scheme of condensation on the overall appearance

In the proposed scheme (aig. 1) point KDP D ,,D,D.,,D,,.

connected straight segments for clarity, no semantic load they carry.
Coordinates all points 4, B, C,D_,,D,,D, ,D.,,., as shown in fig. 1 are known

and some are defined in the global coordinate system (not shown in figure

1, because you can take any). Since the point 4, B, C identify local simplex

CAB, then the other four points D, is expressed through the points simplex.

Spot equation that meet this requirement are as follows:

D=(A-C)p+(B-C)q + C. (1)

In [6] as parameters piqg considered related triangles, the paper

suggests to use related segments.
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D.A DB,
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for point D, : pi, =—Di+2Ai+2 » Ui =—Di+zBi+2 :
AA+2 BE%+2
From (1) and taking into account certain parameters that can record
point equations for the mentioned points:

D =(A-C)piy +(B-C)aiy +C; (2)
D, =(A-C)p; +(B-C)q, +C; (3)
D1 =(A-C)p;,, +(B-C)g,; +C; (4)

For point D,_;: p; =

forpoint D, : piy =



Di., =(A-C)p;,, +(B-C)g;,, +C. )
With four points (2) - (5) can build one point thickening D,,,5 in the

triangle AD,D, ;K. The first two points of the triangle D,raD,,, defined
in simplex CAB (3) and (4). It is necessary to determine the last vertex of
the triangle - point K. We find it as a direct result of crossing D, ;D, Ta
D;.;1D..,. To do this on the line D, ,D; introduce changeable point P,
point equation which takes the form (fig. 1):
P=(D_,-D u+D,. (6)
By moving the point P a straight line D_,D, by changing the
parameter u, it must choose a value to the area of a triangle Sq+1q+2p
ONMMUHUJIACh PIBHOIO HYyJII0, a00 I1HIIUMU CJIOBaMH, I00 TpU TOYKHU
P.D,,,.D,,, were aligned. By the condition of collinearity to point P
owned direct D, D;,, necessary in order determinant that reflects point
line equation, zero. Putting this determinant, but first point in equation (6)
point substitute equation (2) and (3) determining the point D, ., D, .
P =(A-C)ug, , +(B-Cug;; + Cu—(A-C)up, , —(B-C)ug, —Cu+(A-C)p, +
+(B-C)q; +C =(A-C)(up,, —up; + p;) +(B-C)(ug; , —up; +9;) +C.
In the final version, convenient for further action are:
P=(A-C)(U(pi1—pi)+pi)+(B-C)u(dis—q)+q )+C. (7)
Thus the determinant with which to form point line equation
D;,.D;,,, which will be the point P, draw up the parameters of point

equations (7) (4) and (5). The first row of the determinant variables point

P, the second - a constant point settings D,,;, in the third — D, ,, we
obtain:
u(pia—pi)+ P u(d.0)+G
P i =0. (8)
Pis2 Giv2
We expand

it u( Py — Pi )ig + PiGig +U(Gig — G )Pis2 + i Piyz2 + Piyaliz —
—U(Pi1Pi )i,2 — PiGi,2 —U(Gi g — G ) Pis — G Py — Piy2Gig =0.
From define the parameters:
_ Pi+2¥is1 +9i Pisa +9i Piz2 — Pialiv2e =i Pio — PiGig
(Pis = P )lisa +( Gy = )Pi2 —(Pis — P )iz —(Giiy — G )Pig
If the number of (9) equate to d, we obtain:

d— Pi2(Gia —Gi )+ Pia(Gi —Gis2 )+ Pi( G2 —Gia) . (10)
(Pis— P )(Giys — G2 ) +(Gig — 9 )(Pis2 — Piya)
Substitute numbers d from (10) to (7), obtain a desired point K:




K=P=(A-C)(d(piy—p;)+p +(B-C)(d(q, - )+0q;) (11)
In triangle AD;D,,;K, bring that its image in fig. 1 separate figure 2,
calculate the point of thickening D, 5. In [6] proved many possible

choices thickening point, in our view, the simplest is the calculation of
thickening as the center of the triangle AD,D; ;K
D, + D, +K

3 :

Formulas thickening point coordinates in the global coordinate
system will be as follows:

i+1

(12)

I:)i+0 5=

Xi + Xi+1 + Xk

Xij05 = 3 :

yi+0,5 — Yi ygl Yk , (13)
Zi + Zi+1 + Zk

Zio5 = 3 :

Thus, the above method of construction was considered a point
thickening D, using formal geometric machine BN-point calculation.

To build the next point thickening should zrushytys one step and repeat the

entire algorithm for the next four points and so on around a point number
duodenum.

When performing the process of thickening of the duodenal every

step of the simplex elected general view (points that define simplex, do not

coincide with the points of the

K curve) with respect to the reference

Di+os points point range, resulting

formulas proved cumbersome and

calculation formulas for these

resources increases costs. Simplex

Di Di+a general form can be called
Puc. 2. Bu3HaueHHS TOYKHU nUlChaStyrmym- _
3arymenHs Disgs This one will be called

simplex simplex, top or one of the
points that define it is the same point duodenum (fig. 3).
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Fig. 3. Examples of one-simplex:
a) —top C=D;_;; 6) point simplex A=D;_;
B) point simplex B=D; ;

It should be noted that these examples a), b), ¢) point simplex 4, B, C
as shown reflect the views D, ,, but it is not necessarily possible falling of
their singing other points KDP — D, D;,;, D;,,

Dvohchastynnym simplex simplex will be called when the two

points that define it is the same in different variations with points
duodenum (fig. 4).

A -D. :
Di Di+ A=Di oD'+1
° o
Dir,=B D28
i+2= =D;
C:Di-l C Dl-l
Fig. 4. Example dvohchastyn Fig. 5. Three-part
simplex simplex

Three-part simplex simplex will be called when all three points that
define it is the same variations in butcher with points duodenum (fig. 5).

We show how simplified compared using simplex general form,
accounts for one-, two-, and three-part Simplex.

For example, consider the one-simplex, shown in Fig. 3a), whose top
simplex - point C coincides with the point D;_,; discrete submitted curve.

Because of this, spot equation (2) will look like:
D,=C. (14)
Then point equation (6) will look like:
P=Cu—(A-Clup; -(B-C)ug; —Cu+(A-C)p; +(B-C)q;+
+C=(A-C)pi(1-u)+(B-C)gi(1—-u)+C. (15)
Key (8) takes the form:



1-u 1-u
Piz1 Qi =0. (16)

Pis2 i
We expand this caller and remove the parameter value u:
(1-u)di, +(1-U)Piy2 + Piyabiy2 — Pis2iy —(1-u)di,o —(1-uU)pi, =0
(1-u)(%i,1 + Pis2 —Gi2 — Pisa )= Piy20isa — Pijalis2
_ Piuais2 = PisoYisa + Pivo +Qiva —Giv2 = Pia _ (17)
Qi + Piz2 —Gis2 — Pin
As you can see, for the calculation of d (10) requires fifteen
operations and from (17) - Ten, which simplifies the calculations compared
using simplex overall appearance.
Substituting (17) to (15), we obtain the point K:
K=P+(A-C)(1-d)p; +(B-C)(1-d)qg; +C. (18)
Consider dvohchastynnyy simplex, shown in figure 4, in which its
top point C=D, ,, and point B=D,_,. In this case, the point of (2) and (5)
will be respectively form:
D,,=C;D,, =B. (19)
At that point, equation (15) will remain unchanged, and the
determinant (16) takes the form:

u

i+2"

1-u 1-u 1
pi+1 qi+1 1/=0. (20)
0 1 O
Whence have:
Pig—1+u=0;u=1-p;,, =d. (21)

When calculating d using one-simplex had 10 operations, using
dvohchastynnoho simplex - one that significantly reduces the cost of
computing and other resources. In this case, the point of (18) to calculate
the point K the shape remains the same, but the value d from (21).

And finally, consider the three-part simplex, shown in Figure 5,
which all point simplex reflect the views of the original duodenum, ie, in
this case, to build each point thickened with a shift one step - elected a new
simplex in points duodenum. We have:

C=D_,A=D;,B=D,,,. (22)
Given (22) is written (6):
P=(C-Au+A=Cu+Au+A=A(1-u)+Cu. (23)
For points P,D,,,D,,,, including (4), (22) and (23), will make the
caller through which we gain corresponding parameter values u.



1-u 0 u
Piia Giax 1 =0where up,; —1+u=0;u(p;;+1)=1;
0 1 0
1
u = =
pi+1 +1
Value d from (24) substituting in (23), we obtain the required point

d. (24)

K:
KP=A(1-d)+Cd. (25)

Calculation of terms K (25) using a three-part simplex, compared
with (18) and (11) are the least expensive. Therefore, if the available
opportunities to save resources should be used for thickening of the
duodenum, three-part Simplex.

In all of the above, cases peak point simplex elected C, the other two
— A and B formed simplex. Where peak point is chosen simplex 4 or point
B, should be in all the earlier point equations and formulas to make,
according to [1], the necessary changes.

Conclusions. Summing up, it should be noted that the method of
supporting triangles can be used to KDP, with break points, points back,
the inflection point for the KDP, I'm locked or unlocked. The availability of
such opportunities is an important way to build a topographical contour
surface submitted formalized geometric model or in digitized form.
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