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Snoet reb (3)
restart
with(plots) :

with(VektorAnalyse4) :
assume(R > 0, h > 0) : interface(showassumed =0) :

V¥ Udledning af parametriseringen af helix udvidet med en cirkuleer

tykkelse

Inspiration til parametrisering af helix med en cirkulzer tykkelse:
https://math.stackexchange.com/questions/461547/whats-the-equation-of-helix-surface

Parametrisering af helix (snoet spiral) om z-aksen:
Pheric(U) = <R-cos(u + usmrz), R-sm(u + usmrz), h-u> :

R cos(u + usmrt)

rhelix(u) =| R sin(u + ustart)

hu
Tangent til helixpunkt (hastighedsvektor):
H:= unapply(diﬁ‘(rhehx(u), u), u) :

-R sin(u + usmrt)

Hu)=| R cos(u + ustm)
h
Normeret (enhedvektor i samme retning):

H(u)
\/PVik(H(u)_, H(u))
R sin(u + usmrt)

JR+ i

R cos(u + ustm)

H,  (u) = simplify

H (Ll)
hed
enne 5 5
h

R+ K
Accelerationsvektor til helixpunkt:
A == unapply(diff (H(u), u), u)

A(u) =
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-R cos(u + usmrt)
-R sin(u + usmrt)
0
Normeret (enhedvektor i samme retning):
A
Aenhed(u) = simplify ; =
V prik(A(u), A(u))
—cos(u + ustart)

Aenhed( u ) - -sin ( U+ ustart)

0
Normalvektor til hastighedsvektor og accelerationsvektor:

N(u) = kryds(H (u), A(u)) :

hR sin(u + usmn)

N(u) —hRCOS(u+u

start )
2

R cos(u + usm)z + R sin(u+u,,,)

Normeret (enhedvektor 1 samme retning):

N (u)
JDrik(N (), N (u))
h sm(u + usmrt)

J R+ K

h cos(u + usmrt)

J R+ K
I S
J R+ i

N, . (u) = simplify

Nenhed ( u )

Tsnoet unapply(rhelix(u) T (Aenhed(u) -cos(v) + N,
R cos(u + usmrt) +r | -cos(v) cos(u tu, .
rsnoet(u’ v)=| R Sin(” + ustart) + r| -cos(v) Sin(u + ustart)

hu+

JE R
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Cirkulzr udvidelse af helix-snonin;gen, hvor der dannes en cirkel ortogonalt pa helixen:
De 2 enhedsvektorer N, , .(u) og H, . (u) danner de 2 ortogonale retninger, som er ortogonale til helixen:

enhed(u) 'SiIl(V) )’ [ua V]) .

sin(v) h sin(u + usmrt) ] _

J R+

sin(v) h cos(u + usmrt) ]

R+

hvor u € [0; 2_-Tc-n], v € [0;2-1t] og n angiver antal omgange i helixen.
| R angiver radius i helix-snoningen, og » angiver radius i den cirkulare udvidelse.
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1
PI = plot3d(subs (R =3, r=1,h= EE u. =0, rsnoet(u, V) ), u=0.2n-2,v=0.2-m, labels =[x, y, z],

start
scaling = constrained, color = yellow, style = patchnogrid, numpoints = 10000) :

display(P s )

Y 2 snoninger med luft

S:=2:

PI = plot3d<subs(R =3, r=1,h=1,u

=0,r

snoet

(u, v) ), u=0.2-12,v=0.2-m labels =[x, y, z],

start

scaling = constrained, color = yellow, style = patchnogrid, numpoints = 10000) :

9.
P ==plot3d(subs[R=3,r=1,h=l,u =1~Tn,r (u,v)),u=0..2~n‘~2,v=0..2'n, labels =[x, y,

start snoet

z], scaling = constrained, color = green, style = patchnogrid, numpoints = 10000 ) :

display(P 1 PZ)
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Y 3 snoninger med luft
S:=3:
P, = plot3d(subs (R =3, r=1,h= 3 u, =0,r  (u,v) ), u=0.2-n2,v=0.2-m labels =[x, y, z],

2’ start

scaling = constrained, color = yellow, style = patchnogrid, numpoints = 10000 J :

r
’ " snoet

3 2-
P, :=plot3d(subs[R=3,r=l,h=E,u =I-Tn (u,v)),u=0..2'n-2,v=0..2-n, labels =[x, y,

start

z], scaling = constrained, color = green, style = patchnogrid, numpoints = 10000) :

3
P3 = plot3d(subs(R=3, r=1,h=—,u_ =2-——,r__ (u,v) j, u=0.2n2,v=0.2-m labels =[x, y,

2 start S snoet

z|, scaling = constrained, color = magenta, style = patchnogrid, numpoints = 10000) :

display(P Py P3)
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\ 4

4 snoninger med luft

S:i=4:
P, = plot3d<subS(R =3.r=1,h=2,u

scaling = constrained, color = yellow, style = patchnogrid, numpoints = 10000) :

2.
P2:=plot3d(subs[R=3,r=1,h=2,u =1- I r (u,v)),u=0..2-n-2,v=0..2-1t,labels=[x,y,

start S’ snoet

=0,r

snoet

(u, v) ), u=0.2n2,v=0.2-m labels =[x, y, z],

start

z], scaling = constrained, color = green, style = patchnogrid, numpoints = 10000) :

r
> " snoet

2.
P3 ==plot3d(subs[R=3,r=1,h=2,u =2-Tn (u,v)),u=0..2'11:-2,v20..2'1t, labels =[x, y,

start

z], scaling = constrained, color = magenta, style = patchnogrid, numpoints = 10000) :

9.
Tn,r (u,v)),u=0..2~11:~2,v=0..2'7t, labels =[x, y,

start snoet

P4 ==plot3d(subs[R=3,r=1,h=2,u =3.

z], scaling = constrained, color = cyan, style = patchnogrid, numpoints = 10000) :

display(PI, P, P, P4)
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