The procedure for constructing a circle by three points in 3D

The calculation algorithm

1. The three points are vertices of the triangle. Write three linear equations:

two equations of planes passing through the midpoints of the two sides of the triangle
perpendicular to these sides: f1 = 0, £f3 =0

and the equation of the plane which contains the triangle: f2 = 0.

2. Solve the system of equations and find the center of a circle with coordinates Cen xCen,

3. Find the circle radius R of the equation of a sphere with radius R and center at Cen

4. Construct a circle as the line of intersection of the sphere with the plane of the triangle

[fl—IoBopoT BOKPYT OCelM KOOPAMHAT

KOOp,HMHaTH 3aIlaHHEX TOUEK
pl=[2 -20 0.1]T p2:=[10 -3 1]T p3:=[-3 1.2 —2]T

ANTrOpUTM pacdeTa

1.Tpu BajmaHse TOYKM SABJIAKNTCH BEepPIMHAMM TpeyToJIbHMKA.COCTAaBJISIEM TPWM JIMHMHHX yPaBHEHWd :
IOBa YypPaBHEHMsI IUIOCKOCTEM, NPOXOOAIMX 4Yepes CepPeMHE IOBYX CTOPOH TpeyToJIbLHMKA
IIepOeHOUKYJISIpHO BSTuM cTopoHam: fl = 0, f3 =0

¥ ypaBHEHME IUIOCKOCTM, B KOTOPOM JIEXUT TPEYTOJLHUK : f2 =0
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X9-Ply x,-pPl, Xx43-plg
£ = p2 ,-pl, p2,-pl, p2 3-pl,

2 .PemaeM BTy CHUCTEMy ypPaBHEHMM M HaXOOWMM ILIEHTP OKPYXHOCTM "center"

£ 1=0 % 0.9082

center=|-9.0396

center:=roots|| £ ,=0] |x, -0.6644
f 3=O X 3

3.HaxoamMm paamyc OkpyxHocTu "rad" ms3 ypaBHeHusI cheps c pamgycoM rad u IeHTpoM B Todke "center"

>

2 2
rad:=J[p1 1” center 1] +[p1 5~ center 2] +[pl 3~ center 3

2
[xl—center 1] +[X2—center2] +[x3—center 3] =rad

4.CTpoMM OKPYXHOCTEB KaK JIMHMIO IIepecedeHusi chepsl C IIIOCKOCTHI TpeyroibHuka (MeTomom Jparuiena)



{The procedure for constructing a circle by three points in 3D,pl, p2, p3 - vectors of points]

Pl 3+ p2 5
+(p2 3—p1 3)~[T-x 3]

pl 3+p3 3
+(p3 3—pl 3)-[T—x 3]

Circle3d(pl, p2, p3):= +p2

+(p2 ,-pl 2).[¥_x )

pl o+ p3 5,
+(p3 2= pl 2)-[T—x 2

x1-pl; x,-pl,; x3-plj

pl  +p2 4
£ 1:=(p2 1—pl 1]' T—X 1

[pl 1+p31
0

f3:=(p3 1= - X q

f o= p21-pPlq P2 ,-pl, p23—pl3
p31-ply P3,-pl, P33

f 1-0
center:=roots|| £ =0
f 3-0

rad:=eval [_/(pl — center 1] + pl o — center 2] +(p1 — center 3) ]

f l:=(x 1~ center 1) +(x o — center 2] +(x 3 — center 3]
"Dragilev method"
n:=3
for kegl.. n
U =X
b:= (— 1)~submatrix(Jacobian(f , u) ,1,n-1

A= submatrix(Jacobian(f ,u),1,n-1,1,n- 1)

r

det 1:=—|augment (b , submatrix (A ,1,n-1,2,n- l))l
det n_l:=—|augment(submatrix(]—\ ,1,n-1,1, n—2) , b)l
det ,:=-—|3|

for igl.. n

det ;

—J(det 1) (et )7 (et 5)°

D1(t , x):=D2

plot:= submatrix(rkfixed(p2, 0, 2.1-n-rad, 30, D1(t, x)), 1, 30, 2, 4)

"plotCircle" "center" "radius"
plot center rad
plot:=col (Circle3d(p1 , P2, p3), 1) 5 center:=col (Circle3d(p1 , P2, p3), 2] 5




Circle3d(pl, p2, p3)=

"plotCircle"

10 -3 1
8.5116 -1.1324 0.5895
6.657 0.3543 0.1187
4.5255 1.3886 -0.3899
2.2197 1.9206 -0.9117

-0.1492 1.9247 -1.4216
-2.4672 1.4007 -1.8951
-4.6226 0.3738 -2.3092
-6.5116 -1.1065 -2.6441
-8.0432 -2.9689 -2.8837
-9.1436 -5.1237 -3.0164
-9.7599 -7.4671 -3.0358
-9.8624 -9.8863 -2.9409
-9.4461 -12.2646 -2.7364
-8.531 -14.4876 -2.4322
-7.1613 -16.4483 -2.0427
-5.4029 -18.052 -1.5869
-3.3405-19.2217 -1.0867
-1.0735-19.9009 -0.5661
1.289 -20.057 -0.0502
3.6331 -19.6824 0.436
5.846 -18.7951 0.8693
7.821 -17.438 1.2287
9.4631 -15.6764 1.4969
10.6931 -13.595 1.661
11.4518 -11.2943 1.7131
11.7027 -8.885 1.6507
11.4336 -6.4831 1.4767
10.6576 -4.2043 1.1997
9.4119 -2.1585 0.8328

"center"

0.9082
-9.0396
-0.6644

"radius"

11.0412




