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INekuis 8. NMNobynoBa KpMBOI 3a il KOUBUHOKO | CKPYTOM.
OGuucneHHs BULWMX KPUBUH KpnBOI B EAn

TpurpaHHuk 960 penep ®PpeHe — Le NpMpoAHa pyxoma cuctema B TPUBUMIPHOMY MPOCTOPI, LLO
BUHUKae Ha C -rnagkin Kpuein.
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Hexan ';r-[f.) — C -rnapka kpuBa B EBknigoBomy npocTopi 2. KpuBa 3apgaHa papiyc-BeKTOpom
r = r{.s), e s —HaTyparnbHuii napameTp. 3 TOYKOK HEHYMbOBOI KPUBUHU P & -“) p= r{.s)
MO>Ha 3B'3aTu Tpy BekTopu T( ), 1/( s}, 3(s), siKi yTBOpIOIOTH OPTOHOPMOBaHUIt Gasunc. [le

T = f{s) — OQVHUYHUI OOTUYHUIA BEKTOP,
_ T(s)
[7(s)]

3= [T. u] — OOMHWNYHUIA BEKTOP BiHOpMarni 4O KpMBOI B AaHiN TouLi.

i — OAWHUYHUI BEKTOP rofiloBHOI HoOpMani,

BekTopu T. I, /3 3B'A3aHi CMiBBiAHOLLIEHHAMMU:
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Bennumum
E=1)l, K =—(8, v)

Ha3uBalOTb, BIAMOBIOHO, KPMBMHOK Ta CKPYTOM KpuMBOI B AdaHin  Touyui. PiBHAHHSA Buay
k= f(s)e k= g(s) € " pe f(s) ycoom [popaTHs HasMBaOTLCS — HATyparbHUMM
PIBHSHHSIMW KPUBOI Ta BM3HA4aloTb il 3 TOYHICTIO OO0 pyxy y npocTopi. Lle TBepaKeHHA Ha3MBaloTb
OCHOBHOI TEOPEMOIO TEOPIl KPUBKX.

®opmynn dpeHe TakoX BIOOMI AK meopemu PpeHe, MOXHa copmynoBaTh, 6inblw CTUCKO,
BMKOPUCTOBYHUN MATPUYHi NO3HAYEHHS:
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Lia maTpuus byne KoCOCUMETPUYHOLO.
3 OCHOBHOI TeopemMu Teopil KPMBUX BUMNSIMBAE, WO 3a KPUBUHOKD Ta CKPYTOM MOXHAa BiATBOPUTU KPUBY.
[MokaxxeMmo, Kk MoxxHa B Maple BigTBOpUTK NIIOCKY KPUBY 3a 1T KPUBUHOIO.
CnoyaTky BBEAEMO KYTOBY (DYHKLLIO:

marsoHoK 8.1

=
> alpha(z)=[Int (ces(theta(u)) ,u=0..8) ,Int(zin(theta(u)) ,u=0..58)];

o(s) =

fcos(ﬂ(u}} du, fsin[ﬂ[u}}du]
0

0
PyHKUiA E?(uj € iHTerpanom Bia QYHKLii b = I{'(sj :

MarnoHok 8.2

+ theta (u)=Int (k(t) ,t=0..u);

B{H}=Iﬂkﬂ}ﬂ

Mpuknaa 1. BigTBOpnUTK KPUBY, AKLLO ii HATYparibHE PIBHAHHA Ma€e BUMAA: f = s.
MarntoHok 8.3
sys:=diff (theta(s),s)=s, diff(bl(s),s)=cos(theta(s)), diff(b2(s),s)=sin(theta(s));

et ¢ ¢ -
5= & 0(s)=s, ¥ b1{s) = cos{ 6(s)), Z b2(s) =sin(B(s))

pi=dsolve ({sys,theta(0)=0,b1({0)=0,b2(0)=0}, {theta(s) ,bl(s) ,b2(s)}, type=numeric) :
test:=odeplot(p, [b1(s) ,b2(s)],-5. .5, numpoeints=200}:
display(test,view=[-2..2,-2..2]};
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Mpuknag 2. BigTBopuTY KPMBY, AKLLO ii HATyparnbHe PiBHAHHS Mae BuUrnag: k — L+L52 .

MarnoHok 8.4
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» sys:=diff(theta(s),z)=1/(1+s%2), diff(bl(s),s)=cos(theta(s)), diff(b2(s),s)=sin(theta(s));

d 1 d d
$5:=—0(5)=——7—hl(5) = 0(5)), —b2(s) = sin( 6
= (s) L (5) = cos( m)'ds (5) =sin(8(s))
1+
> pi=dsolve({sys,theta(0)=0,b1(0)=0,b2(0)=0}, {theta(s) ,bl(s),b2(s)}, type=mumeric) ;
p = proc(x_rkf45) ... end proc

> odeplot (p, [b1(s) ,b2(s)],-8. .8, numpoints=200,scaling=constrained) ;

Ha npakTtuui 3 andepeHuiansHoOl reoMeTpil 3a3Buyan po3B'a3yr0Tb 3a4adn Ha BiOTBOPEHHSA MITOCKNX
KpuBux. B Maple moxHO cTBOptoBaTu npouenypu, 3a A40NOMOror SKUX BiATBOPHOKOTLCA NSIOCKI Ta
NPOCTOPOBI KpuBI 3 hopmyn PpeHe.

Mpuknap 3. MNpouenypa BiaTBOpPEHHSA KpMBOI 3 opmyn PpeHe ANdA NIIOCKOT KPUBOI Ma€e BUMMAA:

recreate:=proc(kap,a,b,c,d,f,g) local sys,bl,b2,p,theta,pl;

> sys:=diff (theta(s),s)=kap(s), diff (bl (s),s)=cos(theta(s)),
diff (b2 (s),s)=sin(theta(s));
> p:=dsolve ({sys, theta(0)=0,bl (0)=0,b2(0)=0},

{theta(s),bl(s),b2(s)},type=numeric) :

> pl:=odeplot (p, [bl(s),b2(s)],a..b,numpoints=400, thickness=1,axes=framed,
color=red) :

> display(pl,view=[c..d,f..qg],scaling=constrained);

> end;

recreate := proc(kap, a, b, ¢, 4, £, qg)

local sys, bl, b2, p, theta, pl;

sys := diff (theta(s), s) = kap(s), diff(bl(s), s) =

cos (theta(s)), diff(b2(s), s) = sin(theta(s)):

p := dsolve({bl1(0) = 0, b2(0) = 0, theta(0) = 0, sys}, {bl(s), b2(s),
theta(s)}, type = numeric);

Pl := plots:-odeplot(p, [bl(s), b2(s)], a .. b, numpoints = 400, thickness =
1, axes = framed,

color = red);

plots:-display(pl, view = [c .. d, £ .. g], scaling = constrained) end proc

L
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CKOpPUCTYEMOCH LIi€t0 NPoLeaypoto AN BiATBOPEHHSA KPUBOI 3 HaTypanbHUM PIBHAHHAM bk —

MarnwoHok 8.5
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> kap0:=t->1/(1+t*2);

kapl =f 5 ——
1+
> recreate (kap0,-10,10,-4,4,0,10) ;
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Mpuknag 4. BigTBopuTH NPOCTOPOBY KpUBY 3a hopmynamu dpeHe: k = . CnovaTtky

HeobXxigHO CTBOPUTY 3aranbHy npoueaypy B Maple.

K=

o=

recreate3dview:=proc(kap,ta,a,b,c,d,e,f,g,h) local
sys,p,alphl,alph2,alph3,Tl1,T2,T3,N1,N2,N3,B1,B2,B3,pl;

> sys:=diff (alphl(s),s)=T1l(s),diff (alph2(s),s)=T2(s) ,diff (alph3(s),s)=T3(s),
> diff (Tl (s) ,s)=kap(s)*N1l(s), diff(T2(s),s)=kap(s)*N2(s),

> diff (T3 (s),s)=kap(s)*N3(s) ,diff (N1l (s),s)=-kap(s)*Tl(s)+ta(s)*Bl(s),

> diff (N2(s) ,s)=-kap(s)*T2(s)+ta(s)*B2(s) ,diff (N3 (s),s)=-

kap(s) *T3 (s)+ta(s) *B3(s),

> diff (Bl (s),s)=-ta(s)*Nl(s), diff(B2(s),s)=-ta(s)*N2(s),

> diff (B3(s) ,s)=-ta(s)*N3(s); print(sys);

> p:=dsolve({sys, alphl(0)=0,alph2(0)=0,alph3(0)=0,T1(0)=1,T2(0)=0,T3(0)=0,
> N1(0)=0,N2(0)=1,N3(0)=0,B1(0)=0,B2(0)=0,B3(0)=1},

> {alphl(s) ,alph2(s) ,alph3(s),T1l(s),T2(s),T3(s),N1l(s) N2(s), N3(s),

> Bl(s),B2(s) ,B3(s)},type=numeric):

> pl:=odeplot(p, [alphl (s) ,alph2(s) ,alph3(s)],a..b,numpoints=200,thickness=1,
> axes=framed, color=red):

> display(pl,scaling=constrained,view=[c..d,e..f,g..h]);

> end:

B komaHai recreate3dview, AKka 3BepTaeTbCA 4O NpoLeaypu, BKasyeMo napameTpu
kap = L, ta = 1_l|_| LLIO BigNOBIAATb 3HAYEHHIO KPUBUHWN Ta CKPYTY LUYKaAHOI KPUBOI
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> recreate3dview[llf5rl/10r0,200r0,25,0,ZUfUr-lUJ i
alphl(s) = T1(s), —alph2(s) = T2(s), —alph3(s 1), §) =—NI(s), §)=-N(s), ) =-N3(s),—Nl(s) =—-TI(s) + 5),—N2(s) =—-T2(5) + 5),
EF‘() ()!P[) ()EP() ()E[)S[)E()S[)I()S[)! (s) 5”]0”! (s) 5()]0[)

E\173 1TB l]33 EB] l‘i] E]32 l\'Z £B3 1‘13
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i
3
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0
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n}\ 15"]5
p2 oA

B pesynbTati MM oTpyUMani rBUHTOBY NUHMIO. [T KpUBMHA Ta CKPYT BiAnoBiaHo aopisHoTs $$\frac{1}{5}
6\frac{1}{10}$s.
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