International J.Math. Combin. Vol.2(2017), 84-91

Mannheim Partner Curve a Different View

Siileyman Senyurt, Yasin Altun and Ceyda Cevahir
(Faculty of Arts and Sciences, Department of Mathematics, Ordu University, 52200, Ordu/Turkey)

E-mail: senyurtsuleyman@hotmail.com, yasinaltun2852@Qgmail.com, Ceydacevahir@gmail.com

Abstract: In this study, we investigated special Smarandache curves belonging to Sabban
frame drawn on the surface of the sphere by Darboux vector of Mannheim partner curve .
We created Sabban frame belonging to this curve. It were explained Smarandache curves
position vector is consisted by Sabban vectors belonging to this curve. Then, we calculated

geodesic curvatures of this Smarandache curves. Found results were expressed depending on

the Mannheim curve.
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81. Introduction and Preliminaries

Let o : I — E3 be a unit speed curve denote by {T, N, B, p, ¢} the moving Frenet apparatus.

The Frenet formulae is given by ([5])

N'(s) = —p(s)T(s) + q(s)B(s)
B'(s) = —q(s)N(s).
The Darboux vector defined by
W =qT + pB.
By the unit Darboux vector, we have
sinp = N cos p = N
e YT Ure

including
C =sin T + cos B

(1.1)

where /(W, B) = ¢, ([4]). Let a and «, be the C?-class differentiable two curves and T, (s),
N, (s), B,(s) be the Frenet vectors of a,. If the binormal vector of the curve «, is linearly

dependent on the principal normal vector of the curve «, then («) is defined a Mannheim curve
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and («,) a Mannheim partner curve of («). The relations between the Frenet vectors we can
write [3, 6, 7]

T, =cosol —sinoB

N, =sinoT + coscB (1.2)
B, =N
and for the curvatures we get
_ po’
P ?QMW (1.3)
q= N

Let (a,a,) be a curve pair in E3. For the vector C, is the direction of the Mannheim

partner curve «, we have [3,8]

2 2 /
c VI oy i N. (1.4)

L \/p2+q2+0’2 \/p2+q2+a’2

Let w : I — S? be a unit speed spherical curve. We can write ([10])
w(s) =w(s), t(s) =w'(s), d(s) =w(s) At(s), (1.5)

where, {w(s),t(s),d(s)} frame is expressed the Sabban frame of w on S?. Then we have equa-
tions ([10])
W(s) =t(s), t'(s)=—w(s)+ry(s)d(s), d'(s)=—rg(s)t(s), (1.6)

where k4 is expressed the geodesic curvature of the curve w on S? which is ([10])

kg(s) = (t'(s),d(s)). (1.7)

§2. Mannheim Partner Curve a Different View

Let (C,) be a unit speed spherical curve on S?. Then we can write

C, =sinpT, + cospB,,
Tc, = cosPl, —sin@B,, (2.1)
C, A TC1 =N,

where Z(C|, B,) = §. Then from the equation (1.6) we have the following equations of (C,)

are
/
c,' =Tc

, (2.2)
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From the equation (1.7), we have the following geodesic curvature of (C,) is

VIAT
il

kg =(T¢,,C, NTc,) = kg = ~—— (2.3)
2.1 The B1-Smarandache curve can be defined by
1
Bi(s) = E(Cl +Tc,) (2.4)
or substituting the equation (2.1) into equation (2.4) we obtain
1 - _ o
Bi(s) = 7 ((sm © + cos )T, + (cosp — sin <p)Bl) . (2.5)

Differentiating (2.4) we can write

P’ (cosp — sinp)
T, =

=2 =2 —/ — fh A

7o Y AT Peosphsing) (2.6)
2% 4P+ 252 + 7 + 2%+ P+

Considering the equations (2.5) and (2.6) we get

=2 | -2 =1 inTs —/ =) =1 winTs
BTy = YT (cosp +sinp) P N, 4 VP AT (cosPsing) p g oy

/2ﬁ2+2q2+4¢/2 1 /2ﬁ2+262+4¢l2 1 /2ﬁ2+2§2+4¢l2

Differentiating (2.6) where coefficients

2 (T (PATy(PHT

= 7 ?
L R T VPR AT
X2 = -2 - 3( — ) - ( —/ ) - ( —/ ) ( —/ ) (28)
@ @ @ ®
VP, VNP, NPT,
x3 = 2( 7 )+ ( 7 ) +(?)

including we can reach,

T = 2" V2(x1 sin B + x2 cos P) T+ xs7 V2 N, + 7*V2(x1 cos B — x25in p)

52 L 72 4 /2 2 52 | 72 | =2 2 52 172 4 2 2
(7 +7+7") (7 +2+77) (#+7+7")

B,. (2.9)

From the equation (2.7) and (2.9) mgl geodesic curvature for Mannheim partner curve ;

is

Hgl = <T[/51’ (Ol A TCI )[31>
B 1 B+ B+ , .
- \/_2T§225( 7 X1~ 7 X2 + X3)- (2.10)
2+ (¥%))

From the equation (1.2) and (1.3) Sabban apparatus of the (;-Smarandache curve for



Mannheim Partner Curve a Different View 87

Mannheim curve are

Bi(s) = (o' + p2+q2)cosaT_ o —\/p*+q? N_(0'+ p2+q2)sinoB
V202 + 2p? + ¢? V2072 + 2p? + ¢? V202 + 2p? + ¢?

(0" —\/P? + ¢2)ncoso — /D% + ¢2 +cr’2cosaT+ n(o" +v/p? + ¢?)

T
" \/p2+q2+0/2\/1+27’]2 \/p2+q2+0./2\/1+2772
+(\/m—0 nsino + /p? + ¢2 _|_0/ch80
N N T
Bi AT = (\/m—a COSU+2nmban C’/‘H?\/W
| VBT MVeETTN
_( p? + ¢+ 0')sino — 2n/p? + ¢? +a’2cosa
\/2+477 \/p + ¢+ o'?
T, = (X, VP* + 6% + X0 )" V2 cos 0 — xan'* 2p2+q2+20’251nch
1 A+ 2D/t 3 o
LT XV + PtV
+2P PP+ P+ 0"
+ (Y2U/ - X1 \/W)ﬁ‘*ﬁsino -+ Y3n4 2p2 + q2 1 2072 COSUB
C+2PP P + 0"
and
1 1 1
W= g (T e ) o)
(2+ ESER n
where
I__ @ —( P+ )/Aq\/]m 12
n p2—|—q2 o2 +p2+q2 o’
and
v, ——9_ 1 4 11
X1 = 2 72 +77,77
v — 1 1 11
Xo=—2-35 — 5w~y (2.13)
_9l 1 91
X3_277+773 +2n,

2.2 The Bg-Smarandache curve can be defined by

Ba(s) = 7(C +C, NTo,) (2.14)
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or from the equation (1.2), (1.4) and (2.1) we can write

/P24 q2coso + /0?2 +p? +¢?sino o’
Ba2(s) = P Ta P Ta T + N
/20-/2+2p2+q2 /20-/2+2p2+q2

+\/0’2+p2+q20050—\/pz—i—q?sinUB. (2.15)
V202 +2p% + ¢2

Differentiating (2.15) we can write

T 0C0ST g NPT osno g (2.16)

2_\/p2+q2—|—a’2 _\/p2+q2—|—a’2 /0% £ @2+ 0”2
Considering the equations (2.15) and (2.16) it is easily seen
\/p2+q2+cr’251na—\/pz—l-qzcosch o N

/2p2 _|_q2 +20-/2 /2p2 _|_q2 +20-/2

P2+ @%sino + \/pz—i—q?—l—o’zcosoB' (2.17)
/2p2 + q2 + 20-/2

62AT52 =

+

Differentiating (2.16) we can write

T - \/2p2+q2+20’zsino—n\/§\/p2—|—q2(zosoT+ 20’ N
. (= DVP2+ 2+ 07 (7= VP2 +¢7 + 07

nV2+v/p? + ¢2sino + \/2p2+q2+20’2cosaB 9.18
’ (n =1V + ¢ + 07 ’ (219

where, Iigz geodesic curvature for s is

e (2.19)

2.3 The B3-Smarandache curves can be defined by

Ba(s) = %(Tcl +C A Te ) (2.20)

or from the equation (2.1), (1.4) and (1.2) we can write

o' coso + p2+q2+0/25m0T+ VP + P N
202 + 202 + ¢ 2072 + 2p? 4 ¢2
p2 + q2 + 0—/2 cOosSo — 0'/ SinO—B. (221)
20" +2p? + ¢2

Bs(s) =

+
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Differentiating (2.21) we reach
T \/p2+q2+a’2sina—(a’+n\/p2+q2)cosaT+ VP24 ¢? —no’ N
Bs =
8 \/2+772\/p2+q2+0/2 \/2+772\/p2+q2+0/2

(n/p? +q>+0')sino + /p?>+ ¢% + o2 coso
V2+ 11?2+ 2 + 07

+

B. (2.22)

Considering the equations (2.21) and (2.22) it is easily seen

By AT, = (2 p2—|—q2—na’)coso—i—n\/pz—i—qz+0’251nUT
VA+202\/p? + ¢ + 07
20" — /P + ¢
VA +202\/p? + ¢ + 0"

+(770' —2/p? 4+ ¢?)sino +n\/p? + ¢? +0’2cosaB

VA+202/p? + 2 + 07 (223
Differentiating (2.22) where
r 1 1 11
02 =—1-35 —2:5 — (2.24)
Sa=—2L o1 4+ 1
53 - 772 2774 + ,,7/
including we have
o (62/P? + ¢2 — 610" )n* V2 cos o + d3n*\/2p% + ¢2 + 2072 sinUT
B3 (2 + 772)2\/m
+n4\/§(32cr’ +61/p% + q2)N
(2 + 772)2 /o2 +p2 + q2
(610" — 8ar/D? + ¢®)n*V2sino + 63n*\/2p% + ¢ + 2072 ST 9 95
+ (2 + 12)2 /02 + p? + ¢2 ’ (2.25)
where, /@33 geodesic curvature for Mannheim curve s is
Bs 1 5% 4% 45
YT 2 p)t (2031 — 1"32 + 1'33). (2.26)
2.4 The B4-Smarandache curves can be defined by
1
Ba(s) = —(C, + Te, +C, A Tcl) (2.27)

3
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or from the equation (1.2), (1.4) and (2.1) we can write

(0" +/p?+ ¢?)coso + a’2+p2+qQSinaT+ o —\/p?+¢q?

Pa(s) = "
4( ) 30_/2+3p2+q2 30/2+3p2+q2
N o2 +p2+q%coso — (¢! +\/p? +¢?) SinUB_ (2.28)
30”2+ 3p% + ¢°

Differentiating (2.28), we reach

((n—1)0" —n\/p? + ¢*) coso + p2+q2+a’251nUT
V2T =1+ 0?)Vp? +¢* + 07
no’ — (1 —=mvVp* + ¢
V2L =+ 1)/ + % + 07
(nv/p?* + ¢+ (1 = n)o’) sino + p2+q2+0’zcosoB
V20 =n+1?)yp? +¢* + 07

T,

n (2.29)

Considering the equations (2.28) and (2.29) it is easily seen

(2=n)vp? +¢* — (A +m)a’)cosa + (2nl) yp? +¢> + 0™ sino |
V6 — 61 + 612 \/p? + ¢ + 072
2—n)o’ + (1 +0)V/P° + ¢
L 2o+ AVt (2.30)
V6 — 61+ 612/p2 + ¢ + 02
(1 =2)vp? +¢* — (A +m)o)sino + (29 —1)y/p? +¢* + 0 coso

V6 — 61+ 602/p2 + ¢ + 02

64/\Tﬁ4 =

+

Differentiating (2.29) where

= 1 1 1 1 1

n
Pp=—2+2L —ak+2k -2k - L(1+1) (2.31)
— _ 9l 1 1 1 1 1

including we can write

T, = (P1V/P? + @ + 50" )n* V3 cos o +ﬁ3774\/msmoT
! 41—+ 120 +p? +
Ry A NI (2.32)
A1 =+ 0?20+ P+ 2
+53n4\/mcosa — (VPR + 2 +520/)774\/§Sin‘73
41—+ 0 +p? + ¢ ’
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where, f<a§4 geodesic curvature for Mannheim curve B4(sg,) is

on_ @0t =n")py — (0 + )Py + (20° — )Py (2.33)
! W21 —n+n?)2
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