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Abstract  

In this study we worked on the modified Darboux vector on Mannheim partner curve 
3

  which 

is called the third order Mannheim partner of Mannheim curve  . Further we give the offset 

property of the third order Mannheim partner 
3

  based on Frenet apparatus of Mannheim curve 

 . 
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Özet 

Bu çalışmada   Mannheim eğrisinin 
3

  Mannheim partner eğrisine ait modified Darboux 

vektörünün Mannheim eğrisinin Frenet aparatlarına bağlı ifadesi verildi. Daha sonra 
3

  eğrisinin 

Mannheim eğrisi olma şartı verildi. 
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1  Introduction and Preliminaries 
3: EI   be the classC 2  differentiable unit speed and the quantities  ,,,, BNT  are 

collectively Frenet-Serret apparatus of the curve  . Darboux vector can be expressed as (Gray 

1997),  

    .)()(=)( sBssTssD    (1.1) 

Let a vector field be  

    sBsTssD )(=)(
~




 (1.2) 

along )(s  under the condition that 0)( s  and it is called the modified Darboux vector field 

of   (Izumiya et al. 2003). A curve is called a Mannheim curve if and only if 
 22 




 is a 



Darboux Vector Field of the Third Order Mannheim Partner Curve in 
3E  

 

132 
 

nonzero constant,   is the curvature and   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  
33333

,,,, BNT  are 

collectively Frenet-Serret apparatus of the curve 
3

 . We called as 
3

  is a third order Mannheim 

partner of the curve  , which has the following parameterizations ,  third order Mannheim 

partner 
3

  can be written as 

 

       BNNTs  sinsincoscoscossinsin=
121121213

  

  (1.3) 

Also 
21

   is the distance between the arclengthed curves   and 
3

 . Since we have   

              .===,
212133

  sNssssd  

The Frenet apparatus of third order Mannheim partner 
3

  of a Mannheim curve  , based on the 

Frenet apparatus of Mannheim curve   are 
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sincoscoscossinsincossinsincoscoscos=

1113

122122123

122122123

   (1.4) 

  

 

12

11

3

21

2

3 cos
=and

coscoscos
=









 


                           (1.5) 

 

are the first and second curvatures of the third order Mannheim partner 
3

 , respectively ]  

(Kılıçoğlu & Şenyurt 2017).  

 

 

2  Darboux vector field of the third order Mannheim partner curve in
3E  

  

Theorem 2.1 The modified Darboux vector of third order Mannheim partner 
3

  of a Mannheim 

curve ,  based on the Frenet apparatus of Mannheim curve   is 
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Proof. Since    ,=)(
~

33

3

3

3
sBsTsD 




 and we have the proof as in the following way 

   ,=)(
~

33

3

3

3
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
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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 
3

  based on the frenet 

apparatus Mannheim curve ,  can be given if and only if the curvature   and the torsion   

of   satisfy the following equation 
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Proof. The offset property of the third order Mannheim partner 
3

  is  
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