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The Bianchi Transform of the Minding Coill

MpeobpazoBaHMe braHkn KaTyLlwku MyHOMHIa

Cheshkova Mira

ABSTRACT

The work is devoted to the study of the Bianchi transform for surfaces of constant negative Gaussian
curvature. The surfaces of rotation of constant negative Gaussian curvature are the Mining top, the
Minding coil, the pseudosphere (Beltrami surface). Surfaces of constant negative Gaussian curvature
also include Kuens surface and the Dinis surface. The study of surfaces of constant negative Gaussian
curvature (pseudospherical surfaces) is of great importance for the interpretation of Lobachevsky
planimetry. The connection of the geometric characteristics of pseudospherical surfaces with the
theory of networks, with the theory of solitons, with nonlinear differential equations and sin-Gordon
equations is established. The sin -Gordon equation plays an important role in modern physics. Bianchi
transformations make it possible to obtain new pseudospherical surfaces from a given pseudospherical
surface.

Using a mathematical package, the Bianchi transform for the Minding coil is constructed.

Keywords: gaussian curvature, surface of rotation, the minding coil,bianchi transformations.

ABCTPAKTHbIV

Paboma nocesweHa u3yueHuro npeobpazosanus buaHku 048 nosepxHocmell NOCMOSAHHOI
ompuuyameavbHoll 2ayccoeoll KpususdHvl. IlosepxHocmu 8pawjeHuss NOCMOSHHOU OmpuyamensbHoil
2ayccosoll KpususHsl — amo 80440k Mundunea, kxamywka Mundunea, ncesdocgepa (nosepxHocmow
Beavmpamu). H3syuenue nosepxHocmeill  NOCMOSAHHOU OMPUUAMendbHOU 2aycco8oil KpususHbl
(ncesdocgepureckux nosepxHocmeil) umeem 6oavlioe 3HaveHue 041 uHMepnpemauuil naaHuMempuu
Jlobauesckoeo. YcmaHosneHa €B853b  2eoMempPuUUecKUX —Xapakmepucmukx ncesdocgepudeckux
nogepxHocmeil ¢ meopueil cemeil, ¢ meopuetl COAUMOHO8, C HeAUHelHbMU JuddepeHUUaNbHBIMU
ypasHeHusmu U ypasHeHusmu cuHyc-I'opdona. YpasHeHue sin-I'opdoHa uepaem 8axcHYyw poab 8
cospemenHoll ¢usuxe. IIpeobpasosarHus bBuanku nosgoasom no OaHHoll ncesdocgepuueckotl
nosepxHOCMU NOAYHUMb HOBblEe Ncesdocdepureckue N08epxHOCMuL.

Hcnoav3ys mamemamuueckuil nakem, cmposimecs ncegdocgepa u ee npeobpasosarus buamxu.

Kntoyesble cnosa: rayccoBa KPUBU3HA, IIOBEPXHOCTD BpaIlleHUsI, KaTyllIka MUH/IMHTa, Tpeobpa3oBaHue
OuaHKH.

3
B eBryiMZI0BOM IIpOCTpaHCTBe E paccMOTPpUM MOBEPXHOCTh BpallleHUus M, IOJIy4eHHYI0 BpallleHheM
IUIOCKOM KpUBOM BOKpyr ocu. O6o3nauum uyepe3 k = (0,0,1)— opr ocu, a dUepes
e(v) = (cos cos (v),sinsin (v),0)— paauyc-BeKTOP €IWHUYHOU OKPYKHOCTH, PACIOJIOKEHHOU B

IJIOCKOCTH, OPTOTOHAIbHOM ocu. Torma mosepxsHocts M MoxHO 3a71aTh B BUE:
r = ue(v) + f(wk (1)

rie f — nuddepennupyemas GyHKIUA, U, V— MapaMeTPhI.
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O603HauuM yepe3 n — OPT HOpMaJIHU K moBepxHoctu M. Torza

n=—tek (2)

S SV S
1 2z 2 5
w\(f) +1 ( () +1)
I'ayccoBa kpuBusHa K=k 1k , PaBHa
K = f f .

Tpebyem K = const, MOJIy4nM pelieHue

fay =z [ [2=ED gy, 3

rae ¢ — IIpOH3BOJIbHAsA KOHCTAHTA.

[ToBepxHOCTH BpallleHUs IMOCTOSTHHOU OTPUIIATETLHOU TayCCOBOM KPUBU3HBI — 3TO BOTYOK MUHIMHTA
0 < ¢ < 1, karymka Muaaunra c¢ < 0, ncesnocdepac = 0 [1, c.100], [2, c.175].

s K=-1, cnenys Munaunry, c=-a°, u=ach(t), a=1.

U3 (3) umeem

fu) = j J1=sh(t)*dt

rae EllipticF(sh(t),i), EllipticE(sh(t),i) - »IIuNTAYECKWe WHTErpajibl IIEPBOr0O U BTOPOTO pOJa,
COOTBETCTBEHHO.

, J(t)= 2(EllipticF(sh(t),)-EllipticE(sh(t),i1))+C, C=const,

IIpennomnoxum C=0, TorAa

J()= 2(EllipticF(sh(t),))-EllipticE(sh(t),i)).

Tak kak 1-sh®(t) # 0,umeeM t € [— In(1 + V2),In(1 + V2)].

IToctpoum katymky MunguHra

M: r(t,u)=ch(t)e(v)+f()k, te[— In(1 + \/2), n(1 + \/2)],17 € [— mm].
Honoxum m=f(In(1 + V2)) 1 onpezeuM ellie /iBe CEKITUU KATyIIKH MUH/IHTa
Mai: r(t,v)=ch(t)e(v)+(f(t)+2m )k,

Ma2: r(t,v)=ch(t)e(v)+(f(t)+4m)k.

ITocTpouMm Tpu ceKnyu KaTymku MwuHawHTa (puc. 1).
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Puc.1: Tpu ceknium KaTylIku MwuHAMHTA

OmnpenesiM MeTpUUECKUU TEH30D iy cumBoJibl Kpucroddensa

Nmeem

OcrayibHbIe

PaccmoTpuM 1Be TIJ1ajikiie TOBEPXHOCTH

ro=r =e(V)++1-sh(t)’k,r, =1, = ue'(v)

g1 =1g,=0,g, = ch(t)z,
I = —sh(t)ch(t), T2 = T2 = th(z).

i
k paBHBI HYJIIO.

M,M

i
k

.

4)

u nupdeomopdusm fM->M . KacaresnpHble

IVIOCKOCTU B COOTBETCTBYIOIIMX TOYKaAX pEM’f(p)EM ImepeceKarnTCAa II0 HpHMOﬁ (p’f(p)) )

obpasysi mpsAMOH JBYTPAaHHBIA YTOJI, NPUYEM BEKTOD

p; (p)=

pv,

p = const

O6o3HaunM uepes " — opr Hopmanu K nosepxHoctd M B Touke P €M Torma kacaresbHAs

7 M T
IIJIOCKOCTD K ITOBEPXHOCTHU M B TOUKE f(p) eM HUMeeT BU/J f(p)

yTBEP:KZAeT, 4To ecI moBepxHocTh M HMeeT rayccoBy KpUBH3HY
UMeeT Ty ke KDUBU3HY.

M ={f(p),nV}

. Teopema buauku

, TO U IoBepxHOCTh M

O6o3HaunM uepes ! pagmyc-Bextop mosepxHoctu M | a wepes R — pagmyc-BexTop moBepxHOCTH

M Tlonaraem K =-1 u pacemorpum oTobpaskernne fiM—>M [2, c. 489].

The Bianchi Transform of the Minding Coil

© 2023 Great Britain Journals Press

London Journal of Research in Humanities and Social Sciences

Volume 23 | Issue 20 | Compilation 1.0



London Journal of Research in Humanities and Social Sciences

E Volume 23 |Issue 20 | Compilation 1.0

Nmeem

R=r-V,V=V"r,

V3 yestous <R[n,V]>=0 Ty M
=0V =0()V+a(r)n ‘
Tak kak < V,Vy>=1<0V,V>=0 10
o(r) =<7, .,V >VV =r. o)V
HNmeem
VIV =1-g (V)L VIV =g VYV (5)

V.= _gszle’Vsz =1-g,(*)’ .
dopmyutsl (5) B cuity(4) IPUMYT BT,

oV +L\ Ve =1-(F"), 0V +TV: =-V'V?,
OV + T,V =—ch(t)’,0 V> + T, V* =1—ch(t)* (V). )

Cucrema (6) nmeeT pereHue

Vi(tv) = e AL(V) + A2(V)
’ e*Al(v)- A2(v)’
Vi(t,v) =4 G+ G

(e°Al(v)-e'A2(V))(e' +e™)’
Al(v)=2e" +e”C, - C,,
A2(v)=2e" -e”'C, +C,,C,,C, = const.

IloTpebyem, 4To6BI < V.y>=1 Tornma GG, +1=0

1
ey
BBenem o003HaueHue 1 NmeeMm
1 e’ (e’ +c1)2 —(e' —¢ )’
Vitv)= 2, v 2 v 2
e’ (e +c,) +(e' —¢))
2v
e’ —c¢
Vi, v)=4 !

(e (e" +c)’ +(e" —c,))e +e)

— 2 —
Iocrpoum moBepxHOocTh M | momaras G =e.6=¢€

(puc.2, puc.3).

The Bianchi Transform of the Minding Coil

© 2023 Great Britain Journals Press



Puc.2: Tlpeobpa3oBanue buanku Katymku MuHIUHTA,
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Puc.3: Ilpeobpa3oBanue bruanku KaTymku MUHIUHTA,
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