Здравствуйте, нужен проект в Maple для дифференциальной геометрии. Преподаватель сказал, что нам нужно придумать что-то интересное на тему кривых и написать код в Maple. Пожалуйста дайте знать если можете помочь. Ниже пример задач и тем, которые мы проходили. 
1. [bookmark: _GoBack]Плоские линии и кривые 
a. Кривые Безье 
b. Логарифмическая спираль
c. Формула для длины кривой 
d. Эвольвента
e. Эволюта

2. Пространственные линии и кривые 
a. Кривизна 
b. Трёхгранник Френе
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Recall that an involute of the unit circle is given by
() = uit) — £-w(0) £ 0, where u(t) = cos(t). sin(0)

(3) Parametrize the involute of the cirle by are length,
(1) Find the cquation of the inolute of the involute of the circle
(€) Use Maple (or some software) ta dras a picture of the circl, the fnvolte of the circle and the
ol of the involute of the circle on the same graph.
(@) Use Maple (or some software) to animate the strings in tho constructions of the p
previous exercie.

ture in the

Tho goneral Logarithuic Spiral i given by 5(t) = (64 cos(t), eV sin(t), 0 ¢ < o0

(a) Caleulate the are length o the logarithaic spiral.
(b) Repasameterize the general logaithimic spiral by are length.
(€) Find the ivolute of the general logarithnic spirl.

This question is about the ellpse 72/9 + 7/

(8) The parameterization afu

W)
. Use this parameterzation to compute the curvat
tou=0and o= /2 and w =7 and u = 31/2,

i ket the oscnlating circles at the points correspornding to 1 = 0 and u = /2 and u = 7
and u = 3r/2.
. Make a sketch of the locus of centrs of curvatutes as  fnction of £ and show how this new
curve cortesponds to the ellpse
(1) Stercoggaphic Projection Follo: the seps blow (0 use  stercographic projection to find a rational
quadeatic pazamotcrization of the clipse. Draw pictures o lhstrate the consirnction.
. Fix P = (0,2) as the top point on e ellpse

For cacl point (1,0) on the z-axis, i the parametic curve, L(s), for the.
P

i Solve for where L(r) inersects the llipse. One of the paints will be P and there wil bo
another point of intersection which i the one of nterst
v Use your soution to the previous part to write a rational quadratic pars
clipse.
(€) Bezier Form of the Rations) Quadatic

. Using control points Py = (3,0), Py = (8,2) and Py = (0,2), find a parameter o s0 that the
rotional Berier cubic

(3eos(u)2

ding

from (1,0) to

erization of the

(L PRy £ 20— DaP, 4 2Py

= T - et

parametestaes the quarter of the ellipse in the st quadront, You answer for a shoud be a
constant

i Explain the process you wonkd wse fo get & rational Besier cubic to parametrize an are of
the ellise between q(ty) and qta) for general 1,1z with 0 < <tz < 7 where q s the
parameterization siven in part (3. Be sure to specify how to get the conrol poiats

e Tochimbansen Cubic is given by r{t) = (31,61 30), 00 <1< ox.





image2.jpg
Recovering a Curve from its Curvature
Recall that a planar curve is uniquely determined by its curvature as a function of arc length and
starting position and starting dircetion.

For parts 11-1e, use Maple or some software to make the plots. You can also do Maple for 1a to help
integrate if yon like.

(a) Find some 2-D curve r on (1, 50) such that its signed curvature with respect to are length s given
by a(s) = 1/ for s > 0. and £(1) = [0,0] and (1) = [1,0].

(b) Plot the curve r for ¢ € [1,10].
(c) Plot the curve r for t & [1,100]
(@) Plot the curve r for ¢  [1, 1000
(¢) Plot the curve r for t € [1,10000).

(F) Explain how the curvature is determining the curve

Some Handy Facts Show the following. These will be useful for later problems.

n
(a) Show that for a 2-D vector a that ((u)*) —-a
(b) Show that if  is a planar curve parameterized by arc length that 17(t) = . (£) ('(8)

Normal Offsets.
Suppose r(t) is a regular smooth curve with signed curvature x,(1). Let  be a scalar and define

aft) =r(t) @ ’(l)H ®)

The curve q is called a normal offset of r.

() Plot some normal offsets of the curve r(t) = (¢t,¢2) for ¢ € [1,1). Make plots for the following
alphas: a = ~2,~1,0,1/4,1/2,1; and more if you like. (Use Maple or some software.)

(b) Supposing that r is parameterized by arc length, find a simplified formula for q'(¢) in terms of r,
v/, i, and a. Show that (1) is parallel to ¥'(t).

(c) Using the formula you found in the previous part and assuming r, > 0, find conditions on a so
that q s regular.

(d) Explain what happens in the pictures you made in part (a) when q is not regular

Involutes and Evolutes

o The evolute of a regular smooth curve q(#) on [a,b] is given by

- Lt
e(t) =qlt) + H'muq'(t)H @)y

where R, (1) = 1/r,(t) is the signed radius of curvature of q.




