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Abstract

In this paper, when the Frenet vectors of the partner curve of Mannheim curve are taken as the position
vectors, the curvature and the torsion of Smarandache curves are calculated. These values are expressed
depending upon the Mannheim curve. Besides, we illustrate example of our main results.
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1. Introduction

A regular curve in Minkowski space-time, whose position vector is composed by Frenet frame vectors on

another regular curve, is called a Smarandache curve [10]. Special Smarandache curves have been studied by some
authors .
Melih Turgut and Siiha Yilmaz studied a special case of such curves and called it Smarandache T'B; curves in
the space E{ [10]. Ahmad T.Ali studied some special Smarandache curves in the Euclidean space. He studied
Frenet-Serret invariants of a special case [1]. Muhammed Cetin , Yilmaz Tunger and Kemal Karacan investigated
special Smarandache curves according to Bishop frame in Euclidean 3-Space and they gave some differential
goematric properties of Smarandache curves, also they found the centers of the osculating spheres and curvature
spheres of Smarandache curves [5]. Senyurt and Caliskan investigated special Smarandache curves in terms of
Sabban frame of spherical indicatrix curves and they gave some characterization of Smarandache curves.[4] Ozcan
Bektas and Salim Yiice studied some special Smarandache curves according to Darboux Frame in E® [2]. Nurten
Bayrak, Ozcan Bektas and Salim Yiice studied some special Smarandache curves in E [3].

In this paper, special Smarandache curves belonging to a* Mannheim partner curve such as 7*N*, N*B*, T* B*
and T*N*B* drawn by Frenet frame are defined and some related results are given.

2. Preliminaries

The Euclidean 3-space E® be inner product given by

(,) =af+a)+a3
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where (21, x9,73) € E3. Let a : I — E3 be a unit speed curve denote by {T', N, B} the moving Frenet frame . For an
arbitrary curve o € E3, with first and second curvature, x and 7 respectively, the Frenet formulae is given by [6], [9]

T = kN
N' = —kT+ 1B 2.1)
B’ = —7N.

Leta: I — E®and a* : I — E? be the C?— class differentiable unit speed two curves and let {T'(s), N(s), B(s)}
and {T*(s), N*(s), B*(s)} be the Frenet frames of the curves a and a*, respectively. If the principal normal vector
N of the curve « is linearly dependent on the binormal vector B of the curve a*, then () is called a Mannheim
curve and (a*) a Mannheim partner curve of (a). The pair (o, a*) is said to be Mannheim pair [7], [8]. The relations
between the Frenet frames {7T'(s), N(s), B(s)} and {T*(s), N*(s), B*(s)} are as follows:

T* = cos0T —sin6B

N* =sinfT + cos 0B (2.2)
B*=N
cosf = ?
. s dsx (2.3)
sinf = \r7* —
ds

where Z(T,T*) = 6, [8].
Theorem 2.1. The distance between corresponding points of the Mannheim partner curves in B is constant, [7].

Theorem 2.2. Let (o, a*) be a Mannheim pair curves in E3. For the curvatures and the torsions of the Mannheim curve pair
(o, &™) we have,

dsx
— 7 ginf—r
K= T7"sin 15
(2.4)
ds*
= — * ‘07
T 7* cos Is
and
L do K
dsx ATV K2 + 72
(2.5)

d
T = (FLSinQ—TCOSG)ﬁ
s

Theorem 2.3. Let (o, a*) be a Mannheim pair curves in E3. For the torsions T* of the Mannheim partner curve o* we have

3. Smarandache Curves of Mannheim Curve Couple According to Frenet Frame

Let (o, @*) be a Mannheim pair curves in E3 and {T* N*B*} be the Frenet frame of the Mannheim partner curve
a* at a*(s). In this case, T* N* - Smarandache curve can be defined by

1 * *
B1(s) = E(T + N™). (3.1)

Solving the above equation by substitution of 7* and N* from (2.2), we obtain

(cosO +sin@)T + (cos @ —sinb) B
V2

The derivative of this equation with respect to s is as follows,

Pr(s) = (3.2)
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dsg, @'k(sin® —cosO)T + kvVK? + 72N + k(0" sinf + ¢’ cos§) B

/
= T =
=T, 202 [W |

and by substitution, we get
0'k(sinf — cos )T + kv k% + 72N + k(0 sin + ¢’ cos 0) B
\/H2(20/2 + K2+ 72)

Tp,(s) =

where

dsg, /{2(29’2 + k2 4+ 72)
ds 27202 || W ||

In order to determine the first curvature and the principal normal of the curve 5 (s), we formalize

N4 (k2 + 72)2 - _ - - 7o
Tp (s) = @07 § 2 1) [(61 cos O + Lo sin )T + (3N + (f2 cos§ — £1sin6) B,
where

7 9’2/#(29’2 +r24+72) K3O'RE+0"TE — Ok — 01T

1= - - E

M7i(k2 4 72)2 A3T3(K2 + 7.2)%

7 k3(KAVRZ + 72 + kT2VE2 + 72 — 0" ATR? — 0'AT% + 0 ATRE + 0/ A T2 1)

2= —

Mr4(K2 4+ 72)%
C0°k1(207 + 3K2 + 372)
)\474(:‘62 +72)2

;o 9'&4(29’2 + K2+ 72) 3 20'k3(0" K2+ 0" 7% — 0'kK' — O0'77)
3 NT4(k2 + 72)3 X373 (k2 4 72)°

The first curvature is

kg, = Tg0

A SN I
e \/5/@4(20’2+/<;2+72)2 hoth

The principal normal vector field and the binormal vector field are respectively given by

N (£1cos0 + l38in0)T + (3N + ({5 cos§ — {1 sin0)B
Br = = = = )
VA + 07+ 07
(€g cos 6 — £y sin )k (|W|| + 6 sin 0) — £3x6' cos GT

Bg 9, ~2 -2 ~2
VR 72 4202 (07 + 57+ 657

1

n (€1 cos B + Ly sin 0) kb cos O — (£5 cos @ — {1 sin )8 k(sin § — cos ) N

V22 4+ 72 1 207) (00 + 67 + )
+[30’/@(sin9 —cos ) — (1 cos @ + losin O) k(|| W] + 6 sin 6)

B
\/n2(/<;2 724202 (0 + 05° + 657

(3.3)

(3.5)

(3.6)

(3.7)

(3.8)
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In order to calculate the torsion of the curve 31, we differentiate

and thus

where

1"
1

1

T [( — kYW sin @ — 022 W | cos 8 — 6”2k2||W || sin 6
.

—k22||W | sin 0 4 26720’ A7 cos @ — 26720’ A1 sin @ — kT30’ N sin @ — kT3N\0" cos O

+5730' N cos 0 + 730’ Mk sin@ — 730" Ak’ cos 0 — K3O'AT sin 0 + k30" sin 0

—k37N0" cos O — k37O N sin 0 + kK370’ N cos O + K30\ cos O + K3TAO sin 9)T +
(/s27'20/ + & — W KT3N + W 3A6" — [W|3TN — W37 + |W||k*T AR

— W& 7 )N + (= £*|[W| cos§ — 0"k*||W || cos 6 + 0"k ||W|| sin

—K272|W | cos O — 26720 A7/ sin O — 26720’ \7' cos @ — kT30 N sin @ + kT3A0" sin 0

+573N0" cos O + T30 Ak sin 0 + 730 Ak’ cos 0 — k37O’ N cos O — K20’ A sin 0

+637A0" cos 0 — K3ONT cos O — K3TO' N sin 0 + k3TN0 sin @ — kT30’ N cos 9) B} )

m o (jucosO+ jasin@)T + j3N + (—j1sinf + jp cos0) B
o V2

265720 k3720 + k3720 — 3KATON VK2 + 72 — 323NV K2 + T2

= N3 WIP

B 31302 AV EZ + 72 — 262720/ N N + 6R3T3O AN T + AP AN T
AT W5

2RPTOANT — 60262V K2 + 27207 + 2627130 N2k 7 — 33730/ N2
AT W2

+2m'59’)\27'” — K202 — 2KZTANZK O + 2KPTIAN O + ArPTANN G
AT W |5

+2m'6/\)\'€” + 265TA270" + 6R3TINZTO" — 2700’ N2 — 2kP0/ N2 72
AT WP

+47'5)\27"9” + KON + 26372 AN + kTSI + KPTO' N2 4+ kPO
AT W |5

+3I€49/2)\T/\/ K2 + 72 + 34702 N VK2 + 72 + 3627302 N VK2 + 12
N3T3[|W |5

+27'69’)\/-@’>\’ F AT N2K T — 53T N2 T2 — 6T N2T? + 3kTAO N2 K2
NST3W 5

579/ _ 7_69/)\2,#/ _ /€572/\29”/ _ 2’%37_4)\29/// _ KTG)\QQW _ 27_6)\25/9//
ASTI|[WJP

+

2H5T29//\/2 + 4/6337'40/)\/2
AT W[5
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_3&57)\m'||W|| + 6R3T3NE||[W || + 36726 |W || — 662727/ N||[W ||

J2 =
AT3|W P
+3/~£27'47")\||WH — RTOG AN — kBT X217 + K240 N2 K" + 3K3 T30/ N2
AT W |5
B 262TINZK 0" — 26700 2T — 6RPTINZTO — 6RTAO D212 + 2K2TAO NN
AW |5
ARTPN2T'0" + 26572 AN 0" + ARBTAIANO" + 2676 AN 0" + 2780/ A/ N
AST3 W |5
2PN+ RITROAN 4 263N 4 3070 AW
AW P
3 320" T30 N|W | 4 303N |W | 4+ K507 + 670" + 262720 + k3740
AT W5
_53726"3 — 3ROT AW || = 36STN||W || — 664T3N ||W ]| — 3r2T5N || W
AW P
/Q57'2)\20W 4 2537_4)\29/// 4 HTG)\QGW 4 7_69/)\2%// 4 27,6)\2&/9// 4 2,{57_299\/2
" WP
_’_453749’)\’2 + 2R70ON? + 2550’ N2 12 + 3RAOZTN|W| + 22730/ N2 K/ 7
AW |5
+3/~£29’27'3/\’||WH + 34PN || W || 4 BR3T20' N27'2 — 3740 N2 K2 — AT50' N2K/ T
AT W |5
+6I€3739/)\)\/7I +ARTIOAN T + 26570 AN 7/ + 607252 ||W || 72 A7
AW |°
B 50'kIAT2 T — 30'KAT3 K — 0/ K3ATK + 20T RN ||W | 4 2027367 | W || + 62| W |
B N [W

26N 22| W | — RITRW| — 02R3 (W + 262 N27 T [W| + 262AT2 RN W
e [w?

+2/€2)\739“ + N2 W || — 30" kANT — 30" KATN — 30'K2T3N 4 2k3T2N2 || W ||
AST3W3

2R N [W 4 22T 2 W £ 62NV | 4 26NN 7 W]+ 26A N7 [ W

AST3|W 3

B RINTAN W || + RATIN|W || + 63N277" || W | + eAZ20377 ||W || + 262 M70"
NT3W |3

The torsion is then given by

det (B}, By, B
T8, = — 75—
T B A B
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\@[/@59’]_3 + KW g1 + 26207 N 71 + 2620 AT 51 — KATNO G — KATAO 1
+3ak30' K AT — K30/ TAR 1 + 073 K3 93 + K325 |W || + k3720 33 + k3072 ||W ||
+R3T2||W |71 + 262730 N 51 + ak20' T AT? + 3K20 T A2 — K270 1o
—R2TIN" 102 K2AT | W | — 2/17'39’)\5;']’1} X33 |W 3

T8, =
! KBTZN2072 4 AkON2T4072 4 2kAN276072 1 16x8720"2 + 8kO74072

_"_5[{67_29/4 _ 457729/)\2,{/9// _ 4I€6T39/)\2T/9” _ 455749/)\2,{/9// + 569/6
AR T30 N2 K T — AT N1 0" — AR TO' NG — 8K TR NG + 4k12
—2k7TOBNG" — ARPTOI NG — 265730300 + 257202 N2 k"% + 53O
FARBOP AT + 4702 T A2 + ARST302NK + 265704 NK! + ARPTO2 T
+265720M A7 4+ 1261072 4 851002 4 126574 4 4x070 4 264749202772

N*B* - Smarandache curve can be defined by

1 * *
Pa(s) = \*@(N +B).

Solving the above equation by substitution of N* and B* from (2.2), we obtain

sinfT + N + cos 9B
V2

Ba(s) =

The Frenet invariants of the Smarandache curve, 3, are given as following:

T —k(0 cos @ + [|W||sin )T + k|W||N + k(0 sin6 — |W|| cos §) B
B2 = )

\/52(9’2 + 2k2 4 272)

N (Aqcosf + Agsin®)T + AzN + (Agcosf — Ay sind)B
B2 = )

\/AIQ + A22 + 532

B, — —k(0'sin 03 — cos 0| W || Ay — cos || W || Az + SiDH\\W||Al)T
VRO + 262 +272) (A, + 8% 4+ A7)
N KW + 0 52) .
\//4:2(9/2 +262 4 272) (A + A% + AsY)
+—/$(9’ cos 03 + cos 0||W || Ay + sin 0||W || Ag + sin 0| W[ A3)

\/K2(9/2 + 2/%2 + 27’2)(&12 —|— 522 —|— 532>

B,

A wt
/{4(9/2 + 2K2 + 272

v NISCRC

(3.9)

(3.10)
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V22650’ Ry — k20" AThy — K40 A\Thy + 2630/ 7213 + K20’ K AThs
20272 ||W k3R + k202 |W ||hy + 20" K/ AThy + 0"3K3hs + K20/ 7' A\T2hs3
— k20" A3 ho— k20" A\T3hs + K20 T AT2 Ry + 2%A274||W||7{1] 33w 3

T8, = y
’ 2A27202K8K"2 + 22740272 k% 4+ 20" KON TR + 20" K5 AT2 T — 8K7TO' 0 AP

+06Kk6 4+ 4kBOZ K AT + AKTOPT AT — AK20'0" Nt + AN T30 KO K T
—AKPOOAT® — 267030 AT + ARSOPATE K — 2KP0730" A3 + ARPOP AT
74/436)\27'39”9'7" _ 4,{5)\27_49//0//{/ _ 4/434)\27'59”9'7'/ + 5/{89/4 + 8%109/2
+8k002r4 + 268072 \2r2 4 1251072 + 126374 4 4576 4 16450272
TARY2 4+ 1 2RAN2T6072 _ 4T A2120"0 k! + AKSNZT402 4 55&69/4@}

where

_ N KPT 4+ 2N KAKI T — 200" K3 TS + N0 KP4+ 20'K8 + 207 KkAT2 + 07 KA

- M7d(K2 —|—7'2)%

1=

Ao = N0 DT — NP RAR!T + MO0 k3T — N PR32 — 2K8 — AkS72 — 307 K6
2= N (2 + 72)2

2474 1 302 k472 1+ 0 KA
NTA (k2 + 72)2

Koo SN0 KT+ N0 KR T — N0 R3S 4+ N PR32 — 2k — 4kS72 — 0% K6
3= NTH(R2 + 72)2

2trd L 0 KAr2
NTA(R2 + 72)2

i O K" N3TOKZ + 20" K N30 K2 — 20" KPN N3 — 407 KBN N2 — 20" KN N217
L MTW 5

29//,{57_/)\37_2 + 69///*637'/)\37'4 + 4(9//%7_/)\37_6 + 9/“{5)\//)\273 + 29/,‘13)\”)\275
i AW

+9/I<;)\”)\27'7 + 39’%:37'//)\37'4 + 29’&7’”)\37'6 _ 29/”/€3)\3T5 _ 9/'/K))\3T7 _ /<;89/
R

+I€6)\2T29” + 2/64)\2749// + /{2/\27'69” _ 20//,{/)\37_7 + 9/3,{5)\7. + 9/31%3)\7_3
AW 5

60" kA3TOT2 — 2P A2720' K — BREN2TAO' K + TRAN2T30' T — O/ KPT' N3 72
MTA|W P

ARPN2TP0 T + 5O K3N3T3T2 — 32700 k + 3KOATZO'N 4 6rAATOIN
MTW |5

3EATOO' N + 3kON270' 7 — 20" K/ N N27T — 40’ K TA3TO + 20" K5 T2 N3 7
MW |5

20" KPN2ATS 4+ 40’ KEN2AT® 4 20"k N2 ATT — 360’ K2 A3 10K + 2150/ 72
AW
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B KA T + 0 kD317 4+ 20/ k2N TR T — 20" KEN N2TOK! 4+ 607 k3N N2 AT
Mrd|we

B 40" KN N2 707 4+ 20" kPN T N2 T2 + 0" kP33
MTA|WP ’

/i5/\”)\2T3 + H57’”/\37'2 _ /-64,%”)\37'3 + 2,{3)\//)\27_5 + 2,@37.///\37.4 _ 2%2,‘-@”}\3T5
AW ||

9 =

KT”)\ST6/€A//>\2T7 _ 39/I€2>\27'49” o 39/%34)\27'20” _ I{//)\?)T? _ 6/‘65)\/7'3
AW

+2/£5/\7'3 —3rINT? + k3AT® — 3N KT — 3T AT + AT + 4kZK N N3P
MW+

A2 TIN3TY — 2R N TIN270 — 2kPNTIN22 4+ kAN AT 4 2k4AKI T A3 T2
AT

_4/@3/\’7’)\27'4 — 302k X277 — 3072 K2ATAIN — 302KANTAN + 3072k N2 T4
AW

+60’2/<;2)\273T’ + 3 ATKS — 265 N2NT3 — 267720370 4+ 2k N A2TT + 2K/ 7/ N3 76
N4

26572 N3 + 6KPT AT — KPOPAT — 6RARATS + ARBA2ATD + 4Ar3T2)\373
MW+

73,%37’)\74 — K307 A3 — 3RZRAT® 4+ 2RNANTT
AT ’

ﬁ +T”/\2/€27'3 _ Hl/)\2n37,2 4 )\//)\547.2 + )\///\Ii2T4 4 7_///\2’%47_ _ I{K”/\274
3 =
M| W2

26/ NARPT? 4+ 26/ T N2R3T — 2N T/ ARAT — 2N T AR2TS 4+ AP — 2025472
AT 2

ON2R274 4 277202,k — ARPT3 4 3RKrIN2TE — 26K/ N ATE — 26K/ T N2 18
MTHW 2

+6‘/2I€3)\T — 3K AN2K37T2 £ 3N ARATZ 4+ 3N ARET 4 37/ N2k + 37 \2K2T8

At w2
9712 )\2 272
+—"
AW
T*B* - Smarandache curve can be defined by
1 * *
B3(s) = —=(T" + B"). (3.11)

V2
Solving the above equation by substitution of 7% and B* from (2.2), we obtain

sinfT + N + cos 0B
V2

Bs(s) = (3.12)
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The Frenet invariants of the Smarandache curve, 35 are given as following:

where

P =

P2 =

Tg, = sinfT +cosdB,

01T + oo N + 03B

— — — )
/012 +012 +032

Ng, =

—05cos 0T + (01 cos§ — o3 8sin0)N + o3 sin B
Bs, = /o3 1 521 5.2 ’
01+ 01 + 03
V012 + 01 + 037

T e

NG) [559';53 — 250 + K| W |l + 30355 — 263502 | W
RO W+ K072 — 263072 + 72| W | X P

83 =
[78H8”WH0/7_2+H60/G+H12+H6T6+3H10T2+7H109/2+3H8T4

FTROTA02 4 TRS0™ + TROO" 12 — 4xS||W (|05 — 8kS|| W (0372
— 4RO W0 — ARS|W |0/ — SKS| W67 + 14ﬁ8729/2}

01 = —V2X2720' cos O|W || + 126'% cos 6
0y = \ﬁ)\QFLQTQ + \@)\27'4 _ I<L29/||W||
03 = V2X2720' sin 0| W|| — £26" sin 6,

3KATOPN — 34T N ||W || — 3K4 0/ 20" + kTN W ]| + 362072\ — k49N |[W |
AW

+2m37'9’|\W||)\/1’ + 3r27T3072N — 3RZT30'N|[W | — 32730' N0 + k23N ||W ||

A3 [WJ

| ORPT070 — AR [W| AT — R0 AR’ + 35T 0 AR |V |

VW |

ANTPO' T KO + 6AT20' T/ 30 + 2270 T/ kPO + 26’ N2T3 7 K20 — 2 ATAN K26
AT [WJP

AR'ATAIN K2 ||W || + 26/ AT20 62 || W || 4 4/ N2T37R2||[W || + 26" N277 64| W ||
_|_
AW |5

_2AT59’T’K\\W|| +AAT3O T RB|W || + 2070 7/ 65| W || + 2027725 || W ||
N3T3|W 5

3 27002 1 47407213 ||W || + 27202 K% |W || — 27502K0" — 474072 K30' k| W ||
AT3W 5
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+2T29/2/€59/ _’_2)\27_/2559/ _’_7_2&39/2“”/” +)\2TGI€9W +2/\27'4I€39”/+/\27'2/€59”/
AST3|WJ?

+/\27'6I€”9/ + 2Kl)\27_60// _ )\2T6H//||WH + K59/2HW” _ 7_4%3'9/ _ 2T2K59/
N33 WP

+T4I<63||WH + 27268 || W | + 726307 + K203 — K70 + KT [|[W || — 4AN2r2 7263 | W ||
AW |5

N2TORT|W || + 222736377 || W || + N5 |[W | + MO\ [|[W | + 2A7463 N || W ||
i WP

+/\T2I€5)\//HW” + 26/ MO |W || + 26/ X273 || W | — 2A7S N Kk — ANTAN 130"
AT W[5

3 AT20'KPO" + 20277 K20 + 26/ ATON O + ARG + 2AT4RBN'O0 + A2\ 0
AT |W|P

NPT 4+ 20274 k2R W || + N2 2 kAR"[|[W || + 30"k A2 7462 + 20 kA2 707"
AT

+69’/£/\27'47"2 + O REN2TART — 30" KBNIT3T £ 50 R3IN2 T2+ 2K NPT R20"
AT W |5

62737 130" + AR/ N3P0 + 20242k ||[W || + AN 7O T RO
AW |5 ’

26470 X = 3ATO'N + 3TN [|[W || — 3ANO'T + 3KAINT|[W || + k3TN0 K
AST3 W3

p3 =

+2/£27'39”/\ — 3R3TAR || W || — 32730’ N + 323N || W]| — k272007
AT |3

+3I€2’7'2)\T/HWH + 33N K — 3ET3NK ||W|
ASTIWJ?

T*N*B* - Smarandache curve can be defined by

Ba(s) (T* + N* + B*). (3.13)

_ L
V2
Solving the above equation by substitution of 7%, N* and B* from (2.2), we obtain

_ (sinf 4 cos@)T + N + (cosf —sinb) B
Ba(s) = 7 (3.14)

The Frenet invariants of the Smarandache curve, 3, are given as following:
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T ( —k[|WI|\/TW ] sin 6 — k¢’ /TW](cos § — sin6) )T
Ba =

V=220 =R+ 072 = [ W[ =07 [W)

AWV ) N

Jr
(\/—21*62(,‘4,20' — &R2|WI +0'72 — m2[|W| — 02| W]])

+< —&||[W /W] cos @ + x8’ /W] ( cos 8 + sin 6) )

B,

V2R (20 =2 W[+ 07 = P [W =0 [W)

(g1 cosO+ gosind)T + gsN + (g2 cos — g1 sin0) B

N - )
B _ —k/[[W] (sin@|W||gi — cos0|W||(g2 + g3) + 0 g3(sin 6 + cos 6))
. V=262(01% + 322 + 332 (k20 — 2[W + 0'72 — 72[[W| — 072 W]))
" —[[Wlg +0'g1 +0' g N
V=2R2(G12 + g2? + g32) (520" — R2|[W[ 4 0'72 — 2 [[W| — 02| W]))
N kAW = cos0||W||gy — sin0|W|[(g2 + g3) + 6 ga(sinf — cos b)) B
V=262 (12 + g2 + g52) (K20 — R2[W[ + 0’72 — 2 [W[[ — 02[[W]) )
VXSS | W1/ 612 + g2 + gs°
Kpy =

254(,@72)\2 4+ 74N2 4 922272 — 9/2,@2)2 ’

\/§£2n59’f3 —2650" f1 + 262 |W || f1 — KATAO" fo — kAN f3 — K2T3NO" fo — K2TINO" f3
—K TN f1 + fgff’TH')\n’ + fgﬁsj'(g/)\,‘ﬁ/ + R3O R —i:2f£3729’f3 — 5277'3)\9'71 B
+f3R2T2ONT + FiR2T2ONT + for2T20NT — 263720 f1 + 26372|W || f1 + 2073 K3 f3
—2r%07 f3|W | + 2!’”v39’2f1\|WH}/\373||W||3

T3 =
64 [— 1658203 |[W || — 8x100"|W || + 16K5720"* + 32K8720"% + 16K5710"2 — 8k50"5 | W ||
+4k12 4+ 16630 + 1651902 + 1261072 + 126874 + 4k570 + 4K5076 — 4627 0" | W ||
—8TTIN[|[W || — 4PTING" |W || + 3647402 N27"2 — Ak T0"3N0 — 4KPT30"3 00"
+3ROT202 N2 K2 + AROTO AR + ARST2O0NT + ARSBTO MR ||W || + 4KST30' N/ | W ||
HARTT2ONT |W || + 465740 M| W || — 65730/ N2770" — 657720’ \2K'0" + 3k3T2N20"72
+6K557302N2K"' T — 6RATIO N2 0" — 16K5720"3|W || — 1665720 |W || — 8KC740" | W ||
—6K2THN2K0" + 6K5TEIN20"2 + 3&47’6)\20”2]

where
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. K3T3O'NO" — 263730 |W || — 072 k37 A72 + 263 ||W || — 720/ A7/ — 072K 6 M
ne N [W

RO 4 ATONW | — K — 26PN W | — w7302 4 262 |1V |
AT Wt

20" 1% — 4103 | W || + 4k50'2 — 2650 | W |
MW

_ K3IT3OND" + 1B3T3IN|[W || — 0237 A2 — 13| W || 720 N7 — 02 K4k AT — 218
= XA W

KATON||W ||k — &2TAO" |W || + 26474 + 4627202 — 262720"||W || — KO TO'NO"
AT W4

_4&672 + 20 k% — 25403 ||W || + 4K°672 — 26507 | W ||
AW

_ K3T3NG" |W || — 263730'N0" + 20" k37 M12 — K&3||W || 720/ A7/ + 2072 K546/ A
= XA

B KATON|W || — 27N |W || + 26274 + 4k17202 — 44720 | W || + 4K572
AT [W

+2/£49’3||WH — 4K50" + 4K50'|W || — 268 — 26570’ NO”
AW 7

F— RK2TAN2K" 4+ TrAT20 0T + AR2TAO AT + 2627402 K0" + Br3T20' N2 72
L MW

+2n579’)\n’ + 5373 AR’ + 3RTPO AR + 6K3T3N2T70" + AkTPA2T0" + KPP
AW |5

+4T59/)\2/€/T/ + 26572V + ARBTAMNO" + 267TOANO" + 2657 A27'0" + K7’
AW

2700 I K+ KOT20' DN + 26374 AN + k100" AN 4 KPTO D21 + 262740 AN K/
+ [
NST3|W |5

+3/€37’39/)\27N + 26700 N2 + BRTI N2 K2 — 6T N2T'2 + 602 K2 | W || T2 AT
AT W2

262730 N2k 7! — K370 — 265720 — K370 4+ KOTEN20" + 330N | W |
AT ||W |5

B 2637EIN20" 4+ kTON20" + OO NZK + 3KOTO N + 6KATION + 265 TO AN T
N3T3[|[W [
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f2

_3/@'27'59’)\’ + 3KOONT — KOTAO" — 2kAT3N0" + 6R3T3O AN T + 32730 N0” |W ||
AT WP

B 276A2Kk70" + 265720’ N2 + ARBTAON? + 267080’ N2 + 2650 N2172 + ARTOO AN T
AT |[W |5

| BRATORN W + 827302 [ W| £ 3540°X7 [W | — 8570/ 00" [ W] + w27°X6"
AST3|W[®

B 367712 4+ 3574 + T4Kk302 — KN278 4+ 3BT + 377 KEN 4 97KkAN 4+ 973 K5 N
B ASTS [ W[6
3rSN — 278K N2 — 670Kk3N2 — 67%KON2 — 272k N2 — 2X2K7772 4 2725072
AST3|W 6

B +ETO|W || + 65072 W || — 763 — K702 — 6ATOR2K/ N — 6A275K2K/ 7" + 2AT KT/ N
AT W |8

+6)\2T3I€4/€/T/ — BATPR3TI N — GATRRIT N — 2ATRTT' N + 6AT AR N 4+ 2072 Kk0 K/ )
AT |W |6

+2)\2T/£6/£'T’ — 30"KSNTO" + 902 k*AT2T — 3072K3NT3 K — 60’ KAAT3O" + 602 KENTAT
AST3 W6
+272n59’)\'2\|W|| — 3072KATPK — 30'KEATPO 4+ 270k N2 ||W || + 474K30' N2 || W |
N3T3|W |6

2N2RPO' T2 |[W | + K N2700 [|[W | + 202750 || W || + A278k0" ||W || + 2 274630 | W ||
+ -
AW |6
+)\272n59’”|\W|| +2X273R20' K T || W || 4 2ATR2O T/ N ||W || + 46" kN AT5 || W || 7/
AW |6

+69/I€3)\/)\7'3||W||T/ — 20" KENATH|W || + 0" k2N2TAH W || K" — 20" kX275 ||W || 7"
ASTS||W |0

+69/I€>\27‘4HW”7‘/2 — 30" kN2 W ||K"2 — 30" k3 N2T3 || W || 77 + 50" k3 N2 72| W || 772
X33 W |8

AT AN W + 222N W] + 4N TORT0"|W | + 62T R3 0" [W |
AT W0
AN KT W |+ ATSRO N [W| + 2AT RSO N W+ AT2R50 N W
AST3[W|°

+2>\27'4I<£2/<6/9N||W|| + 2)\27_7%/7_/ _ 3/4:”)\27'6%2 _ 3,4/)\27_4,{4 _ /<;//>\2T2/€6
AST3 W6
MN2TRTT" 4+ AT8RN 4+ 3ATARON + A2 N 4+ X277kt + 3N275 k37" 4 30213 K5 7
AT ||W 6

+9/\7'2/-£67" —3ATRTR — 2X270K7"2 — 6A27T4 K372 — 6AZT2KE T2 + 2AT8K/ N + 302 Kk5T N
ENEE

+39/2/<;6)\T’ — 72+ 6072 KAT3N + 302 K2TON K30 |W | — 230" |W || — 272650 |W || + &°
AST3|W 6

SATOR2T — OATPR3K + ONTARAT — OAT3ROK + 2X27RD T/ 07| W | 4 2M750' K/ N | W ||
+ — -
NST3||W |6
+3/\7'6/£3)\” — 3T kK — 2ATSRNO" |W || + N2750' 7" | W ||
RS ’
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L NW 4 2028k W]+ AN W £ AT [
fs= - JEECTHGIE

+2/£)\27'27"2||W|| — RN |W || — kX237 || W | 4 34T/ |[W ||
AT W3

L BRATXW £ 3TN W + X2 4 262N 2 W
AST3[W 2

+2/£7'4)\’2||WH + 23N || W | — w302 ||W | — 3eAT3K | W] — &5 ||W ||
AW |3

+2/<;4)\79” — 34" TN — 3R2T3O'N 4 2k2T3N0" — 3R NT — K32 ||W |
AT W3

+3m'39’/\/£’ — 572R20NT 4+ O k3NTR — 3R3NTH|W | + 362AT2 || W |
AT W |3 '

Example
Let us consider the unit speed Mannheim curve and Mannheim partner curve:

1
a(s) = —=(—coss,—sins,s) and a(s) = —=(—2coss,—2sins, s)-

V2 V2

The Frenet invariants of the partner curve, o*(s) are given as following:

T*(s) = L(QSins, 72coss,1), N*(s) = L(sins,coss, 72), B*(s) = (coss,sins,O)

V5

5

046

. 06
08 08

Figure 1. T* N*-Smarandache Curve N*B*-Smarandache Curve
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gl T
Figure 2. T* B*-Smarandache Curve T*N*B*-Smarandache Curve
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