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Abstract

In this study we worked on the modified Darboux vector on Mannheim partner curve a, which

is called the third order Mannheim partner of Mannheim curve ¢« . Further we give the offset
property of the third order Mannheim partner a, based on Frenet apparatus of Mannheim curve

ao.
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Ozet

Bu calismada « Mannheim egrisinin a, Mannheim partner egrisine ait modified Darboux
vektorinin Mannheim egrisinin Frenet aparatlarina bagl ifadesi verildi. Daha sonra a, egrisinin

Mannheim egrisi olma sart1 verildi.
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1 Introduction and Preliminaries
a:l - E® be the C*—class differentiable unit speed and the quantities {T,N,B,K‘, z'} are

collectively Frenet-Serret apparatus of the curve « . Darboux vector can be expressed as (Gray
1997),
D(s) = z(S)T(s)+x(s)B(S). (1.1)
Let a vector field be
D(s) = = (s)T(s)+ B(s) (1.2)
K
along «(s) under the condition that x(s)=0 and it is called the modified Darboux vector field
is a

of a (lzumiya et al. 2003). A curve is called a Mannheim curve if and only if ———

K +7
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nonzero constant, x is the curvature and z is the torsion. Recently, a new definition of the
associated curves was given by Liu and Wang ( Liu & Wang 2008) Mannheim curve was redefined
by Liu and Wang as ; if the principal normal vector of first curve and binormal vector of second
curve are linearly dependent, then first curve is called Mannheim curve, and the second curve is
called Mannheim partner curve, see in ( Liu & Wang 2008) . In (Orbay & Kasap 2005) Mannheim
offsets of ruled surfaces are defined and characterized. The quantities {I’ ¥ NS,Bs,K3,TS} are

collectively Frenet-Serret apparatus of the curve a,. We called as a, is a third order Mannheim

partner of the curve «, which has the following parameterizations, third order Mannheim
partner ¢ can be written as

a, (s)=a+ (/11 sin 6 + A, sin ¢, cos 6’)\I' - (}LN —4,cos6, )N + (ll cosd—A4 sin 0 sin O)B
(1.3)

Also ‘/1+/11 + 12‘ is the distance between the arclengthed curves « and a. Since we have

dle(s)er, (5))=]er, (5)-als) = 4+ 2, +2 NGs)| =[2+.2, + 2|
The Frenet apparatus of third order Mannheim partner a, of a Mannheim curve «, based on the

Frenet apparatus of Mannheim curve o are

T3 = (cos 62 cos 91 cos@—sin 6'2 sin H)I' —(:036'2 sin 01N —(sin 92 cos@ +Ccos 02 cos 01 sin H)B

N = (sin @ cos@ cos@+cosd sin 6?)I' —sin@d sin@ N +(cos€ cos@—sin @ cosd sin H)B (1.4)
3 2 1 2 2 1 2 2 1

B3

=sin 91 cosar +cos€lN —sin 6’1 sin B

-0 A k0
1 1

—_ 2 —
K = T =—= =
3  cos@cos 01 cos 92 3 }LZ Az cos 6’1

(1.5)

are the first and second curvatures of the third order Mannheim partner a,, respectively ]
(Kiligoglu & Senyurt 2017).

2 Darboux vector field of the third order Mannheim partner curve in E®

Theorem 2.1 The modified Darboux vector of third order Mannheim partner a, of a Mannheim

curve «, based on the Frenet apparatus of Mannheim curve « is

-2, zcél cos & cos f
AL 100
2 2

D (s) = 2 (cosH cosé cos@—sin @ sin 9)+sin 6 cosd [T
3 2 1 2 1
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i 2, Kél cos & cosf
A4 100
2 2

2 cosé sin @ —cosé }N
2 1 1

i 2, zcél cos &cos &

2 (sin 92 cos &+ cos 02 cos 91 sin 49)+ sin 91 sin 9]8

AA_ 700
L 2 2
~ T
Proof. Since D _(s)=—2T (s)+B_(s). and we have the proof as in the following way
K
3
~ T
D (s)=—2T (s)+B (s),
3 K 3 3
3
— A k6 cos@cosé - _
= . g’ (cos@ cosé cos@—sin 6_sin 9)+5|n 6 coso [T
/1/122'6’6’2 2 1 2 1

— 1 k6 cos@cosd _
— 11 2 cos@2 sin 91 +cos¢9l N

AN 100
2 2

— 1 k6 c0sfcosé [ _ S
- S 2 (sm @ cos@+cosd cosé sin 9)—sm 0 sin@|B
Mzn%'z 2 2 1 1

- — 1 k6 cos@cosd _ _ _
D (s)= L 1 2 (cosH cosd cosd—sin & sin 9)+S|n49 cosé [T
3 ﬂj‘ 1-09 2 1 2 1
2 2

A k8 cos@cosd
L L 2¢0sf sin@® —cosd |N
AL 17600 2 1 1
2 2
A kO cos@cosl ) ) )
1 1 — 2 (sm 0 cos@+cosé cosé sin 49)+5|n 0 sin@|B
szaez 2 2 1 1

where we use dot to denote the derivative with respect to the arclength parameter of the curve «.

Theorem 2.2 The offset property of the third order Mannheim partner a, based on the frenet

apparatus Mannheim curve «, can be given if and only if the curvature x and the torsion 7
of a satisfy the following equation
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/12(/1 )212929 cos@cosé cosd
2 2 1 2

s 5 (/12 )27292 (92 )2 + (/leél)z cos26 cos® 92 - constant

A

Proof. The offset property of the third order Mannheim partner a, is

—K

A, =——25 = constant.
3 K47
3 3
Hence
-0
_ 2
-K cos@dcosd cosd
A= 32 = 2 - : 2
oK 4T ) A K0
3 3 2 " 11
cosgcose coso, A4 10c0s 0,
0
2
cos & cos 91 cos 6?2
- 2 2 A 2 A
2\, f6206, o2 +160,4 xf cos’0cos?0,
2 N2 2 2 2 2
A (/12)29 cos"0cos™0 cos”O 7
/12(/1 )%29'20' cos@cosé cosd
- 2 2 1 2 .
2\ Fr200, f +(2.x6, f cos?0cos?0,
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