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Roses

According to [1], the implicit equation of R(n, d, p) can be written in the following form:
Roses or rhodonea curves R(n, d), treated here, can be expressed by the polar equations s(d—n) n 5-dl
: . std—n) n_p *
r = cos % or r = sin %y, where n, d € N and GCD(n,d) = 1. 4y +27—p-2)" = +)) 2 ( > (-1 (2dk)xd kyzk)

n-d order of R(n.d) point O number of double points period number of petals where s = 1 forn - d odd, and s = 2 for n - d even.

n-d order axis z points O and P double circles

n+d n-ple %n(d— 1) d-m

odd n+d (n—d)-ple n-ple sn(d — 1)

2(n+d) 2n-ple 2n(d — 1) 2d -7

2d 0-ple d-ple sn(d —1)
Table: Some properties of R(n, d) according to [3, pp. 358-369].

According to [1], the implicit equation of R(n, d) is the following: 2(n+d) 2(n—d)-ple 2n-ple n(2d — 1)
14/2] & [n/2]

(3 20 () o= ) = (R (5

k=0 j=0 k—0 even d >n  4d 0-ple 2d-ple n(2d — 1)
where s = 1 forn - d odd, and s = 2 for n - d even.

| Tablé: Some algebraic pfoperties of R(n,d,p) according to [1] and [2, p251]

The tangent cones at O and P are proper for P # O, and split into planes for P = O.

Examples

Figure: If n is odd, the rose R(n, 1) is n—petalled curve with n tangent lines at the origin (Fig. a and b).
If n is even, the rose R(n, 1) is 2n—petalled curve with n double tangent lines at the origin (Fig. ¢ and d).

C d R(5.1,0) R(5,1,1) R(4,1,0) R4,1,1)

Figure: If d is odd, the rose R(1, d) has only one petal (Fig. a and b). If d is even, the rose R(1.d) has two Figure: Four rose-surfaces with the tangent cones at the multiple points P and O
petals (Fig. ¢ and d).
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Figure: Four roses with petals coloured by different colors.
R(5,2,1) R@25.1) R(7,3,0) R (3,7,0)

Figure: Four rose-surfaces.

Rose-Surfaces

Definition

Let P(0,0, p) be any point on the axis z and let R(n, d) be a rose in the plane z = 0. A
rose-surface R(n,d, p) is the system of circles ¢; which lie in the planes ( through the

axis z with diameters PR;, where R; # O are the intersection points of the rose R(n, d)
and the plane (.

Parametric equations of R(n,d, p)

R(1,3.0) R(1,2.0) R(5.8.0)
1 n ) no
X = - cos ©(cos i + 4/ p~ + cos e sin 0)

Figure: Seven rose-surfaces.
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y = > sin (cos Zc,o + \/p2 + cos? Zcp sin 0)
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i — E(p+ \/p2+cos2f—igocost9),
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Figures are made in the program Mathematica /.




