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SOME SPECIAL SPACELIKE CURVES IN Rj
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Abstract. In this study, we define spacelike curves in R4 and characterize such curves
in terms of Frenet frame. Also, we examine some special spacelike curves of Rj3, taking
into account their curvatures. In addition, we study spacelike slant helices, spacelike
By slant helices in R5. And then we obtain an approximate solution for spacelike-Bs
slant helix.
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1. Introduction

The curves are the common denominator of many different vital necessities such
as nature, art, technology and science. It is geometrically important to describe the
behavior of the curve in the vicinity a point on the curve. For this, we introduce a
frame of mutually orthogonal vectors and curvatures. Thanks to these curvatures
and frames that are shaped differently in different spaces, the curves become special.
For example, "if all the curvatures k. (s), (r = 1,...,n — 1) of the curve nowhere
vanish in I C R, then the curve is called a non-degenerate curve in E™” or ”a helix
in E3 is a curve whose tangent vector make a constant angle with a fixed direction”
[20]. On the other hand, the curves are generally, presented in parametric format,
and arc-length parameter is preferred as the parameter in theoretical treatments
because of its simplicity of expression. For practical uses, the parameter is changed
from arc length s to a more manageable variable parameter ¢, which monotonically
increases with arc length [10].
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Izumiya and Takeuchi obtained a characterization of slant helices, which are the
basis of our study, in E® [12]. Kula and Yayli worked on spherical images of the
slant helices [15]. Onder et al. presented a new type of the slant helices in Euclidean
4-space and called it the Bs-slant helix [18]. In 2009, Gok et al. transported the
slant helices of E3 to E™, n > 3, which they called them V;, slant helix and obtained
some characterizations of V,-slant helix in E™ [9]. The studies have been carried
out on the spacelike W-curve in E}, the ccr-curves in E™ and the spherical curves
[11], [19]. On the other hand, different approximate solution methods based on
matrices for differential equations characterizing special curves were presented by
Aydm et al [7, 8]. In addition, the issue of investigating the existence of solutions
of different types of equations is still up to date [3, 6, 16].

There are many studies about the special curves we have discussed in this study,
but there is no study done in R4 and according to the frame we use [13]. The study
is important in this respect.

2. Preliminaries

This section contains the definitions and terms that will be used in the following
parts of the study.

Let v : I C R — E™ be a regular curve, (||| # 0). Then ~ is called a Frenet
curve of osculating order k; (2 < k < m) if v/, 4”,..., ¥*) are linearly independent
and v/, 7”,..., ¥**1 linearly dependent [22]. In this case, Im(y) lies in an k-
dimensional Euclidean subspace of E™. If & = m the Frenet curve v is called a
generic curve [22, 5].

Definition 2.1. A generic curve in E* for which k1, k2, k3 are constant is called
W-curve or (generalized) helix in E* [14].

Definition 2.2. A slope curve in E* is the curve that satisfies the relations 2 =q
and ”‘f = S for the curvatures k1 # 0, k2 and k3, where a and [ are nonzcro
constants [4].

Definition 2.3. A curve v : I — E™ has constant curvature ratios (ccr-curve)
if all the quotients ““*% are constant [17]. Frenet curve of rank 4 with constant
curvature ratios is called a cer-curve in E* (see, [19]). We remark that a regular
curve in E* is a cer-curve if 2 and 72 are constant functions.

A regular curve in E" is said to have constant curvature ratios if the ratios of
the consecutive curvatures are constant [17].

Definition 2.4. A regular curve v = v(s) : [ C R — E™ is named spherical if it
lies on a (n — 1)-sphere S~V of R™ [5].

Definition 2.5. If the tangent vector T of a curve makes a fixed angle with a unit
vector U of E* then this curve is named a general helix (or inclined curve) in E*
[19].



Some Special Spacelike Curves In R} 931

Definition 2.6. A unit speed curve v : I — E* is called slant helix if its unit
principal normal vector N makes a constant angle with a fixed direction [1].

Rj, 4-dimensional semi-Euclidean space with index 2 is the standart vector space
equipped with an indefinite flat metric (,) defined by

(,) = da? + da3 — da3 — da?,

where (a1,az,a3,a4) is a rectangular coordinate system of R3. A vector w in Rj
is called a timelike, spacelike or null (lightlike) if respectively hold (w,w) < 0,
(wyw) > 0 or (w,w) = 0 and w # 0. The norm of a vector w is defined by
lw] = /|{w,w)]. If (w,v) = 0 then the vectors w and v are orthogonal.

An arbitrary curve v : I — Rj3 can locally be timelike, spacelike or null if
respectively all of its velocity vectors 7'(s) are timelike, spacelike or null.

Let w and v be two spacelike vectors and let 6 be the angel between these vectors
in Rj.

- If S, {v,w} is a spacelike subspace, (w,v) = ||w|| ||v|| cos 6.
- If S, {v,w} is a timelike subspace, (w,v) = ||w|| ||v|| cosh §.
Let w be timelike vector, v be spacelike vector. In this case, |(w, v)| = ||w]| ||v] sinh 6.

Let {T'(s), N(s), B1(s), B2(s)} be the moving Frenet frame along the curve ~(s) in
R3. Then T, N, By, By are the tangent, the principal normal, the first binormal
and the second binormal fields, respectively and let VT is spacelike.

Let 7 be a spacelike curve in Rj, parametrized with arclength function s. Let the

vector N be spacelike, B1 and Bs timelike. In this case there exists only one Frenet
frame {T, N, By, By} for which ~(s) is a spacelike curve with Frenet equations

VT = k1N
VrN = —riT+ kaBy
VrB1 = kaN + k3B>
(2.1) VB, = —r3Bi,

where the vectors T, N, B, By satisfy the equations:
(2.2) (T,T) = (N,N) = 1,(B1,B1) = (B2, Bz) = —1.

The functions «;(s), (1 < ¢ < 3) are called the curvatures of the spacelike curve
~(s) [2]-

Definition 2.7. Let’s consider the differential equation below

3" Pu(s)yt(s) = g(s), (a < s <b).
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Obviously this is m. order, linear, variable coefficient differential equation. Also,
the functions are differentiable functions in the range a < s < b. The Morgan-Voyce
polynomial method is developed to find approximate solutions of this equation under
certain initial or boundary conditions. Accordingly, the approximate solution can
be expressed with Morgan-Voyce polynomials as follows:

N
y(s) = yN(S) = pN(s) = Z aan(S), (N > m)

n=0

Here, the coefficients a,, are defined as Morgan-Voyce polynomial coeflicients that
must be found. The basis of this method is based on the reduction of the unknown
function y(s) to an algebraic system with Morgan-Voyce coefficient a,,. For this
reduction process, the matrix form of the function y(s) and the collocation points

b_
si:a+Tai,(i:0,17...7N)

are used. Thus, the problem of finding the approximate solutions of a given differ-
ential equation or other functional equations becomes the problem of finding the
solution of an algebraic matrix equation. Also, n. order Morgan-Voyce polynomials

are expressed as
B =3 (" H )Y

=0
or recursively as B, (s) = (s +2)Bp—1(s) — Bn—2(s), n > 2 [21].

3. The Spacelike Curves in R}

In this chapter, we give definitions and characterizations of the spacelike curves
by using Frenet frame in Rj.

Theorem 3.1. Let~y: I — R3 be a curve parameterized by arclength. Then, the
curve v is the spacelike curve, if

(3.1) VAT + X3VaT 4+ Mo VAT + A\ V7T + AT = 0.

The coefficient functions X\;(s), (0 <i < 3) are as follows:

1 K1 !
by _ =My 2.2
0 K1KakKs [ﬂg(ﬁz)] + KiK3
Vi
1 71,1, Ko K1 K1
S e AR, _ / ’ [NV
1 Hl@%{[ﬁg [:‘iz(fil)]] (ng) +("‘€2H3) +"1“2("{2)

1
+/‘flf<«'§(fi )’
1

o1 I 1.1
/\2 = K1R2R3 { l:( ){l + |: ()il } + K1Kkg |:()/:|
K3 KR1K2 RoR3 K1 K2 K1
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2 2 2
+K] — Ky + K3

Y o+ msn(——) + iy ('

(32) )\3 = l€1:‘<&2:‘€3(
K1K2K3 K1K2 K1

Proof. By using the first of the equations (2.1) we have

1
N = —VT
K1
1
B, = @T—&-fVTN
%) K9
1
(3.3) By = —2N+4 —VsB.
K3 K3

From the first of the equations (3.3) Vo N = H%VQTT + (K—ll)'VTT7 and so we get

1 1.1
V2T + —(—)VeT + LT,

(3.4) By = —
K1K2 R2 K1 K2

And then we calculate the expression VpB;. With similar thinking, by using the
equations we found, we get Bs and V1 Bs. Finally, we use the equality 3.4 and the
expression VpBs in the last equality of Frenet equations (2.1). Thus the proof is
complete. []

Corollary 3.1. The equation (3.1) is the differential equation characterizes the
spacelike curves according to the tangent T field in R3. Similarly, the spacelike
curves can be characterized according to the N, B1 and Bs.

4. The Special Spacelike curves in Rj

Theorem 4.1. Lety =(s): I C R — R3 be a reqular spacelike curve parametrized
by arc length s. Then, the curve v is a spacelike W - curve or spacelike heliz with
VT spacelike if the equality

V%T + (Ii% — n% + mg)VQTT + (ﬁ%mg)T =0

holds.

Proof. A spacelike curve v : I — R3 parameterized by arc length provides the
differential equation (3.1) in R3. Since the curve v is (generalized) helix or W-curve
for which k1, k2, k3 are constant, with the help of the equations (3.2) the equalities

Ao = KiIK3
2 2 2
)\2 == K/l — 1%2 + K)B

and A\; = A3 = 0 are obtained. [
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Theorem 4.2. Let v be a regular spacelike curve parameterized by arclength in
Rj3. Then v is a spacelike slope curve if

!
6K

K1

ViT — —2V3T + \oVET + M VT + k263T = 0

holds, where « and 8 are nonzero constant and the coefficient functions \;(s), (i =
1,2) are as follows:

" ",/ !
Ky 10x7ky 15K K5KS 9 9 ,
A= —+ - + (a® = 8% = 1)Kk1K]
K1 K1k2 R1K2K3
4k 15K\ K.
Ny = —— 4212 (02 g2 1)k2
K1 K1k2

Proof. A spacelike curve v : I — R3 parameterized by arc length provides the
differential equation (3.1) in Rj3. Since the curve « is slope curve for which the
curvatures K1 # 0, ko and k3 satisfy the relations % = a and :—f = (. Thus, with
the help of the equations (3.2), A\; and Ay are obtained. [

Theorem 4.3. Lety =(s): I C R — R} be a unit speed spacelike curve. Then,
the curve v is the constant curvature ratios (ccr-curve) spacelike curve if

6

/
VAT — :1 VAT + M VET + M VT + k263T = 0
1

holds, where the coefficient functions A;(s), (i = 1,2) are as follows:

" ", ./ 1o
K1 " 10kTKRy  15K1K5K3

! ! !
A = — (K1K] — KoKy + K3KSg)

K1 K1K2 K1KRoK3
4k 15K KL
1 172 2 2 2
Ay = ——= + —12 4 K] — K5+ K3
K1 K1K2

Proof. A spacelike curve v : I — Rj parameterized with arc length provides the
differential equation (3.1) in Rj. Since the curve 7 is the constant curvature ratios
(cer-curve) space curve, the £2 and £2 are constant functions. Thus, with the help

of the equations (3.2), A\ and1>\2 are obtained. O

Theorem 4.4. A curve v = v(s) : I C R — R} is spacelike spherical, i.e., it is
contained in a sphere of radius r, if

1 1
" / ’ 1
P+ s =) + (=) Irap
1.1 "N 2 21 1 K2y,
(4.1) +r2krs(—(—=)")" + K3 — K3]p" + K2rs(—=)'p =0,
K3 K2 K3
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Proof. The proof here is similar to that for spherical curves in R*. It consists of
obtaining information thanks to successive derivatives of the expression < v(s) —
m,vy(s) —m >=r?, where m is the center of the sphere. [J

Lemma 4.1. A curve v = y(s) : I C R — Rj is spacelike spherical constant
curvature ratios (ccr-curve), i.e., it is contained in a sphere of radius r, if
1 1 1,1 9

i / /! IAVYA 2 /
— — (= - = 0.
)+ () I+ ama(— ()Y 4 = w3l

(42)  p" + s
Proof. In this case, the equation (4.1) is rearranged by taking :—21’ and :—2 as constant
functions. Thus, the equality (4.2) is obtained. O

Lemma 4.2. A curve y=~(s): I C R — R} is spacelike spherical slope curve, if
(4.3) p2p" +4pp'p" + ()’ + (B2 —a®)p’ = 0.

Proof. In this case, we can rewrite (4.1) in terms of curvature, k1, k2 = ak; and

k3 = BK1, where a, ( are constants. Thus, the equality (4.3) is obtained. [

5. The Spacelike Slant Helix in R}

Theorem 5.1. Let v : I — R3 be a reqular spacelike curve given with arc-length
parameter s and {T'(s), N(s), B1(s), B2(s)} be the moving Frenet frame at the point
~v(s) of the curve v. If the curve v is a spacelike slant heliz, their position vector
satisfies the equation

2 2
Ky — K1 1 K2 /_iﬂ/_ K1 o
eiriars M1 + [(511433) /4;3(/12) H2/€3) J1y
]. K1 NI KR1K3
5.1 —(—(— —_— =0,
6. (E(yy 4 0,

where w1 is the coefficient function of the tangent of a spacelike constant vector
taken in the fized direction studied.

Proof. We call v as spacelike slant helix if its principial normal vector makes a
constant angle with a fixed direction. From this definition of the slant helix we
write

(5.2) < N,U >= constant.

where U is a spacelike constant vector and we can compose U as

(5.3) U=mT+ poN + p3B1 + paBo.
The coefficient functions are pu; =< T,U >, us =< N,U >, u3 = — < B1,U >
Jig = — < By,U > . Because the vector U is constant, differentiation of the

equation 5.3 and considering Frenet equations, we have

(W = Fap2)T + (Kupin + p + Ropg) N + (Koo + pg — Kapia) B
(5.4) +(kaps + piy) B2 = 0.
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Also, the function ps is constant from the equality 5.2, and so u5(s) = 0 for all s.
Then we find the following system

) — K1po 0

Kip1 + Kopz = 0

Kofly + py — K3ps = 0

(5.5) kaps +py = 0.

From the third equation of the system of equation 5.5 gy = Zfﬂz + %3//3, and so
we get

Ko 1 IxY)
5.6 B2 D = kanta,
(5.6) [Hg M2 + rs 3] K313

By using the equalities po = ,«%1//1 and puz = —:—;,ul in the equation 5.6, we obtain
the equation 5.1 . Thus the proof is completed. [

Corollary 5.1. The equation (5.1) is the differential equation characterizes the
spacelike slant helix according to the coefficient function 1 in Ri. Obviously, the
spacelike slant heliz can be characterized similarly according to the other coefficient
functions ps and pg,but, since po is already fized, a characterization based on po
cannot be given.

Theorem 5.2. Let v : I — Rj be a reqular spacelike curve given by arc-length
parameter s and {T(s), N(s), B1(s), B2(s)} be the moving Frenet frame at the point
~v(s) of the curve v. If the curve 7 is a spacelike slant heliz, their position vector
satisfy the equations

2 2 2 4
KRy =K1 » Ko 1 K2 K2y, 1 ./ K2 K2y,
ey (= _ v _ = 0,
o () (2 = (Y~ (| (2| = b
2 2
K1 — Ky o 1.1 I K2 K2\
g+ [— (=) — )1y +pa = 0,
R1K3 R3 K3 KR1R3 Ki1K3

where psg and pg are the coefficient functions of the first binormal By and the second
binormal Bs, respectively, of a spacelike constant vector taken in the fized direction
studied.

Proof. 1t is obvious from proof of Theorem 5.1. [

6. The Spacelike-B; Slant Helix in Rj

Theorem 6.1. Let v : I — Rj be a regular spacelike curve given by arc-length
parameter s and {T(s), N(s), B1(s), Ba(s)} be the moving Frenet frame at the point
v(s) of the curve y. If the curve 7 is a spacelike-By slant helix, their position vector
satisfy the equation

2 2
K3 — K5 1,1 Ko , Ka

(6.1) —s—p] (=)~

! !
) ]Ml + = 0,
Ri1RK3 K1 K1 K1K3 KiRk3
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where py is the coefficient function of the tangent of a spacelike constant vector
taken in the fixed direction studied.

Proof. We call v as B; slant helix if its first binormal vector makes a constant angle
with a fixed direction. From this definition of the B; slant helix we can write

(6.2) < B1,U >= constant,

where U is a spacelike constant vector and we can compose U as

(6.3) U=wuT + poN + psB1 + paBo.

The coefficient functions are pu; =< T,U >, us =< N,U >, u3 = — < B1,U >
,ji4 = — < Bo,U > in Rj. Because the vector U is constant, differentiation of the

equation 6.3 and considering Frenet equations, we have

(1) — Kapo)T + (Kapn + ph + Kops)N + (Kope + iz — K3pa) By
(6.4) +(kaus + MQ)BQ =0.

Also, the function pg is constant from the equality 6.2, and so u5(s) = 0 for all s.
Then we find the following system of ordinary differential equations

py —kKipp = 0
g+ py + Kops = 0
ko — K3y = 0
(6.5) Kapis +py = 0.
From the second equation of this system of equation, the equality
(6.6) pz = *:7;,“1 - %ué
is obtained. By using the equalities po = ,711//17 M3 = —,%3#2 and pg = —Z—zug in

the equation 6.6, we obtain the equation 6.1. Thus the proof is completed. [

Corollary 6.1. The equation (6.1) is the differential equation characterizes the
spacelike-By slant heliz according to the coefficient function py in R3. Obviously,
the spacelike-By slant heliz can be characterized similarly according to the other
coefficient functions ps and pg,but, since ps is already fized, a characterization
based on us cannot be given.

Theorem 6.2. Let v : I — Rj be a regular spacelike curve given by arc-length
parameter s and {T(s), N(s), B1(s), Ba(s)} be the moving Frenet frame at the point
v(s) of the curve y. If the curve v is a spacelike-By slant helix, their position vector
satisfy the equations

2 2 2 /
Ky + K3 W IRV, Ko K2y, Iy R2 K2y,
_— —_— —_— —_ = 0
LG () +(m)]u2+{[n3m<ﬂg)} mpe = 0,

K2 — K2 K K 1 & 1 k- " kK
2 3 n [( 2 N/ 3/ 3/]/_ [(3)/:| + IB}M4

" _ _ (2
R1Kk2R3 R1RK3 R1k2 R1 R2 R1 R2 R2

Il
o




938 T. A. Aydin and H. Kocayigit

where pg and py are the coefficient functions of the principal normal N and the
second binormal By, respectively, of a spacelike constant vector taken in the fixed
direction studied.

Proof. 1t is obvious from proof of Theorem 6.1. [

7. Approximate solution with Morgan-Voyce polynomial approach

In this section, approximate solution of the differential equation 6.1 that char-
acterizes the spacelike-B; slant helix based on the coefficient pq, will be obtained
by the Morgan-Voyce polynomial approximation. Similar solution can be applied
for characterizations linked to the coefficients po and pug.

Firstly, the differential equation (6.1) is generally expressed as follows:

2

(7.1) S Puls)y®(s) = g(s),

k=0
for the coefficient functions
K2 — K2 1 1 Ko Ko
Py(s) = S22 Pi(s) = —(—) — " Py(s) =1 = =0.
2 (8) = M P = () = () R) = Lyts) = pa(s), )

Suppose that this equation has an approximate solution in (0 < s < 1), under the
initial conditions y*)(0) = wy, (k = 0,1), in the form of Morgan-Voyce polynomials
as

(7.2) y(s) = Z anBn(s).

Let N = 3 for convenience. Here, P, and g functions are known functions and w is
suitable constant, a,, are unknown coefficients, B,, are Morgan-Voyce polynomials.
The first four of the Morgan-Voyce polynomials are as follows:

Bo(s) =1,B1(s) = s + 2, By(s) = s* + 45+ 3, B3(s) = s° + 65> + 105 + 4.

Basic matrix relations First of all, the approximate solution can be converted
into matrix form y(s) = B(s)A, with

B(s) = [ Bo(s) Bi(s) Ba(s) Bs(s) |,A=[a a1 ay a3 |

for N = 3. On the other hand, there is a matrix relation B(s) = S(s)RT for

=~ W N
[a—

odk)—‘o
Y= OO
— o O O
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from the definition of polynomial [21]. Also, it is clearly seen that the relation
between the matrix B(s) and its derivative B'(s) is B(s) = S'(s)RT and that
repeating the process B (s) = S(s)(TT)*R”, where

o o= O
o N OO
w o oo
o o oo

and T° is unite matrix. y*)(s) = S(s)(TT)*RT A are obtained with the help of
these matrices. Also, the matrix relations of the differential part are obtained in

2
the form " P,Y®) = G by using standard collocation points s; = %z (i=0,1,2,3),

k=0
in the equation 7.1, in the range of 0 < s < 1 for N = 3. The matrices

Py = diag[ P:(0) Pu(3) Pu(3) P(1) ],
YO = [y®0) y® () y®(E) yP) )"

2
are obvious and the matrix W = Y P.S(s)(TT)*RT is calculated, for WA = G
k=0

and the equation is written as the augmented matrix [W; GJ.

Matrix calculations for initial conditions Under the initial conditions given
as y(0) = 0, ¥’ (0) = 1 the matrix expression of the conditions is calculated as
U=[12 3 4],U4=[0 1 4 10].

The Solution If the matrix form of conditions is used in the matrix form [W; G|
the following matrix is obtained:

1 Cor Co2 Coz3 ; O

N B 3 4 5 0

W5ET=\o 1 4 10 & 1|
1 @1 (32 @33 ;3 O
where

Co1 = 2+ Pi(0),

Co2 = 3+4P1(0)+2P2(0),

Co3 = 4+ 10P(0) + 12P(0),

(1 = 3+ Pi(1),

(32 = 8+6P(1)+2P(1),

(33 = 21+425Py(1)+ 18P(1).
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Finally, with the help of equality A = (W*)~!G, the unknowns a,, are calculated
as follows:

_ 8Py(0)[2Py(1) — 3P3(1) + 3] — 2P1(0)[52Py (1) + 47Py (1) + 25]

9T T TP (0)[40P, (1) + 52P(1) + 18] — Po(0)[6P1 (1) + 12P5(1) + 2]
2Py (0)[11P; (1) — 6P5(1) 4 13] — 2Py (0)[26P5(1) + 9 + 20P; (1)]

T TP(0)[40Py (1) + 52P5(1) + 18] — P (0)[6Py (1) + 12P5(1) + 2]
_ [10P(0) + 12P1(1)][P(0) + 1]

T TTP(0)A0P(1) + 52P5(1) + 18] — Po(0)[6Py(1) + 12Py(1) + 2]

- [4P(0) + 2P (1)][%(0) + 1]

—P;(0)[40P, (1) 4+ 52P5(1) + 18] — Py(0)[6Py (1) + 12P5(1) + 2]

If these values are substituted in the equation 7.2, the solution is obtained as
follows:

y(s) = p1(s) = ap + a1(s +2) + az(s* + 4s + 3) + az(s® + 65% 4+ 10s + 4).

Corollary 7.1. The equations found for the special curves we study are generally
homogeneous, linear differential equations with variable coefficients. So the solution
method we present can be applied to other equations as well.

Example 7.1. Let’s find the coefficient p; for the spacelike-B; slant helix given with its

curvatures s = ——, “2 = sin s. The vector position of such a curve provides the following
differential equation

s+17 kg

[(1+4 s)coss)’uf + {[cos s — (1 + s)sins](1 + s) cos s}ps + p1 = 0.
If the method presented is applied for
Py(s) = [(145) cos s]*, Py (s) = [cos s—(1+s) sins](14s) cos s, Po(s) = 1,y(s) = pu(s),g = 0
the approximate solution is calculated under the initial conditions given as y(0) = 0,
y'(0) = 1, in the range of 0 < s < 1 for N = 3. Firstly, from the matrix

—0.16804 1.0371 —2.476 1 0.13091

0.66804 —0.53712  0.976 06 —0.13091
—0.64344  0.58734 0.3674 0.056106
0.19057 —0.18122 —0.14457 —0.009351

(W*)71 —

and A = (W*)"'G, the unknowns a, are calculated as follows:

ap = —2.4761
a1 = 0.97606
az = 0.3674

a3z = —0.14457.

Thus, the solution is obtained as

p(s) = —0.14457s° — 0.500 025 + 0.999 965 — 0.000 06.
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8. Conclusion

In this study, the characterizations are given for the spacelike curves according
to the Frenet frame in R3. These characterizations are interpreted for some special
curves such as W-curve, Cer curve, slope curve based on curvature properties. Also,
the spacelike spherical curve is presented with a differential equation in R and the
spacelike sphericity of the special curves discussed.

In addition, the spacelike slant helix and the spacelike- Bs slant helix concepts are
defined in R3 and the differential equations for vector positions are presented. These
equations are homogeneous, linear, differential equations with variable coefficients.
The Morgan Voyce matrix collocation method is given for the approximate solution
of such differential equations. This method is applied in the differential equation
that characterizes the spacelike- B slant helix. An example has also been presented.
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