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Abstract. The present paper presents the Fermi-Walker derivative on the spherical
indicatrices of a space curve according to the quasi frame. Firstly, we mention about the
fundamentals of the Fermi-Walker derivative and parallelism. Then, we give some geometric
properties of these concepts according to the quasi frame. Finally, we give the Fermi-Walker
derivative on the spherical indicatrices of a space curve according to the quasi frame which
is our main subject. Moreover, we give an Appendix in which we present a method about how
to solve a homogenous normal linear system of differential equations.
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1. INTRODUCTION

A frame which is under the effect of linear and rotational acceleration may be
described by the Frenet-Serret frame. With the help of the Fermi-Walker transport, the Frenet-
Serret curve analysis has been extended from nonnull to null trajectories in a generic space-
time. Fermi-Walker transported frames are important in several investigations. Especially, one
can show that they are very useful in understanding the properties of timelike circular orbits in
stationary axisymmetric space-times and of Fermi-Walker transport along them and it helps
visualise the geometry of this family of orbits [1].

On the other hand, Fermi-Walker derivative is essential to understand the geodesics
also. Let V be the connection of R™ and T be the tangent vector field of a curve a in R™, then
if VT = 0, it means that T is parallel along the curve a. This gives us being geodesic in R™,
Similarly, let M be a hypersurface in R™, V be the connection of M and T be the tangent
vector field of a curve a on M, then if T is parallel along the curve a, VT = 0 holds. This
gives us being geodesic on the hypersurface M. All lines in R™ are geodesics. The answer of
the question of if all curves in R™ are geodesics, can be given considering the connection
obtained by the Fermi derivative. If a is a curve in R™ and V is the Fermi derivative, then
VT = 0 holds for every curve in R", [2]. There are many applications of parallel vector
fields in differential geometry. In [1] and [3], the Fermi-Walker derivative and parallelism are
studied. For the applications of the Fermi-Walker derivative and parallelism in physics, one
can see the references [4] and [5].

Motivated by the importance of Fermi-Walker derivative and parallelism mentioned
above and considering the advantages of using the quasi frame instead of other frames, in this
paper, we study the Fermi-Walker derivative and the quasi frame together. In Section 2, we
give some basic concepts about space curves and the quasi frame and we present the
fundamentals of the Fermi-Walker derivative and parallelism and some properties of them. In
Section 3, we give some properties of the Fermi-Walker derivative according to the quasi
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frame. In Section 4, we give the Fermi-Walker derivative along the spherical indicatrices of a
space curve parameterized with arc-length according to the quasi frame.

2. PRELIMINARIES

In this section, we present some basic concepts on differential geometry of space
curves and the Fermi-Walker derivative. First of all, we mention about the quasi frame of a
space curve.

Let @ = a(s) be a space curve parameterized with arc-length in R3. The quasi frame
of a consists of the vectors t,, ng, b, Which are given by

ty=t=2a'(s),
n. — txk
T [lexk|
bq =t X ng,

where k is the projection vector which can be chosen as k= (1,0,0) or k= (0,1,0) or
k= (0,0,1). In this paper, we choose the projection vector k = (0,0,1). ng and b, are called
the quasi normal vector and the quasi binormal vector, respectively, [6].

all(s)

Let 6 be the angle between the principal normal n = ol

and the quasi normal n,.
The quasi formulas are given by

. Ly 0 ki ky)[lq
g nq == _kl O k3 nq )
bq _kz _k3 O bq

where k; are called the quasi curvatures (1 < i < 3). The quasi curvatures are given by
ki = Kkcosf = (t,,ng),
k, = —ksin@ = (t,, by),
ks =0"+1=—(ngb,),
where k is the Frenet curvature and z is the Frenet torsion of the curve a, [7].
Let (M, g) be a n-dimensional Riemannian manifold and V be an affine connection
defined on M. If for every X, Y, Z € x(M) the conditions
D) VyY — VX = [X,Y],
i) Xg(Y,Z) = g(VxY,2) + g(Y,VxZ),

hold, then V is said to be a torsion-free Riemannian connection on M or Levi-Civita
connection of M.
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Let G be a Lie group, a:I € R — G be a curve on G, V be the speed vector field of the
curve a and W be a vector field along the curve a. Then,

ww:w-ﬂmw,

where V is Levi-Civita connection of G.
Let a:1 c R —» M be a unit-speed curve on a hypersurface M, X be a differentiable
vector field which is tangent to the hypersurface M along the curve a and perpendicular to the

curve a everywhere. Then, the derivative i—f which is defined by

== VX — (VX T)T,

is called the Fermi derivative of the vector field X along the curve a. Here, T is the tangent
vector field of the curve a and V is Levi-Civita connection of M, [8],[9].

Definition 2.1. Let a: 1 € R — R3 be a curve parameterized with arc-length and X be a vector
field along the curve a. Then, the Fermi-Walker derivative of X along the curve « is defined
as

VX =V.X—(t,X)A+ (4, X)t.
Here, t is the tangent vector field of the curve a and A = V,t, [2].
Let a:1 € R - R3 be a curve parameterized with arc-length and X be a vector field

along the curve a. Then, the Fermi-Walker derivative of X along the curve a can be expressed
as

VX =V,X—k(bxX),
where b is the binormal vector field and x is the Frenet curvature of the curve a. As a result,
the necessary and sufficient condition for the Fermi-Walker derivative to coincide with the

Euclidean derivative is X = Ab, where 1 € R.

Definition 2.2. Let a: I € R — R3 be a curve parameterized with arc-length and X be a vector
field along the curve a. If V,.X = 0, then X is called Fermi-Walker parallel along the curve a,
[2].

Let a:] c R - R3 be a curve parameterized with arc-length and {t,n, b} be the
Frenet frame of a. The vector @ which has the following properties,

Vit =w xt,
Vin=woxn,
FﬁthZD'Xb,

is w = tt where 7 is the Frenet torsion of the curve a. The vector @ is called the Darboux
vector in the sense of Fermi-Walker according to the Frenet frame {t, n, b}.
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Definition 2.3. Let a: I ¢ R - R3 be a curve parameterized with arc-length and {U,V, W} be
a orthogonal frame along the curve a. If the Fermi-Walker derivatives of the vector fields
U,V,W vanish, then {U,V, W} is called a non-rotating frame, [2].

3. THE FERMI-WALKER DERIVATIVE AND THE QUASI FRAME

The Fermi-Walker derivative is used in physics and has many applications in this area.
Sometimes, Levi-Civita parallelism is not useful and we have to use Fermi-Walker
parallelism. For example, an object is freely falling and there is an accelerated observer. Then,
in order to define constant directions, we have to use Fermi-Walker parallelism [10].
Considering the advantages of using quasi frame instead of other frames, we study the Fermi-
Walker derivative and the quasi frame together.

In this section, we give some properties of the Fermi-Walker derivative according to
the quasi frame. Let a:1 € R - R3 be a curve parameterized with arc-length and X be a
vector field along the curve a. Then, the Fermi-Walker derivative of X along the curve «
which is defined at Definition 2.1 can be written according to the quasi frame as

Ve X = Ve X = (tg, X)A + (A, X)t,,
where A = Ve lq-
Theorem 3.1. Let a: I € R - R3 be a curve parameterized with arc-length and X be a vector
field along the curve a. Then, the Fermi-Walker derivative of X along the curve a can be
expressed as
Ve X = Ve X — ki(bg X X) + kp(ng x X).
Proof. Using the definition of the Fermi-Walker derivative and the quasi formulas, we get
Ve X = Ve X —(tg, X)(kyng + kybg) + (king + kybg, X)t,.
In the light of the properties of the inner product, we write
Ve X = Ve X — ks ((tg, X)ng — (X, ng)ty) — kz((tg, X)bg — (X, by)ty).
With the help of the property
(uxv)xw=(w,uyw—(w,v)u

of the cross-product, we obtain

Ve, X = Ve, X — ki(bg X X) + ka(ng x X).

Corollary 3.2. The Fermi-Walker derivative coincides with the Euclidean derivative if and
only if X = A(k,n, — k;b,), Where 2 € R.

WWW.josa.ro Mathematics Section



Applications of the Fermi-Walker derivative Aziz Yazla and Muhammed T. Sariaydin 549

Proof.
Vi X =V X & —ki(bg X X) + ky(ng x X) = 0

© (kyng —kibg) XX =0

& X = Mkyng — kyby).

4. THE FERMI-WALKER DERIVATIVE AND THE SPHERICAL INDICATRICES
OF A SPACE CURVE

In this section, we give the Fermi-Walker derivative along the spherical indicatrices of
a space curve parameterized with arc-length according to the quasi frame. Firstly, we recall
the definition of the spherical indicatrices of a space curve according to the quasi frame of the
curve.

Definition 4.1. Let a = a(s) be a space curve parameterized with arc-length in R3. The
following space curves lie on a unit sphere

B(s) = tg(s),
y(s) = ny(s),
5(s) = bg(s)

and they are called the spherical indicatrix of the tangent, the quasi normal and the quasi
binormal to the curve, respectively, [11].

4.1. THE FERMI-WALKER DERIVATIVE AND THE TANGENT INDICATRIX

In this subsection, we give the Fermi-Walker derivative along the tangent indicatrix of
a space curve parameterized with arc-length according to quasi frame. Let s be the arc-length
parameter of a space curve a:/ ¢ R — R® and s; be the arc-length parameter of the tangent
indicatrix 8 = t,(s) of the curve a, i.e. B(sg) = t,(s) . Firstly, we give a theorem which is
about the relationship between the Frenet frame of the tangent indicatrix of a space curve and
the quasi frame of this curve.

Theorem 4.1.1. Let {t,, n,, by} be the quasi frame of the curve a = a(s) parameterized with
arc-length and {t,n, b} be the Frenet frame of the curve f(s) = t,(s). The quasi curvatures

of the curve a are denoted by k4, k,, ks and the curvature and the torsion of the curve S are
denoted by k and t, respectively. Then, the Frenet elements of 8 can be given in terms of the
quasi elements of « as follows [11]:
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[0 kq ko
¢ Jk§+k§ Jk§+k§ tq
n|l=14L B L[|y,
pl |V VU JUi ||p
KoL om |1
N7 A NZam
K1
K = 2
( (k2+k3)*
"
=

Theorem 4.1.2. The Fermi-Walker derivative along the tangent indicatrix g of a space curve

a parameterized with arc-length can be expressed as

kiky—kik,
k2+k2

= 1
VeytopX = ——|Ve, X + (X x W) +

kZ+k?2

& x tp)]

where W = kst, — k,ng + kybg is the Darboux vector of the curve a according to the quasi

frame and k4 (s), k,(s), k3(s) are the quasi curvatures of the curve « at s.

Proof. By the definition of the Fermi-Walker derivative, we can write

ViaspX = VegspnX — (Ea(5p), X)Ve (s ta(5p) + (Ve (s)ta(58), XD tg(sp).

With the help of the property
(uxv)xXw=(wuw— (w,v)u

of the cross-product, we get
VigspX = VigsppX + X % (tq(sﬁ) X vtq(sﬁ)tq(sﬁ))

Using the following equalities:

_ klnq+k2bq
tq(sﬁ) = )
/k§+k§
ds
B _ [1,2 2

_ . kK kiK
Vea(sp)8a(58) = ~ta ~ gy e Ggaagy Do

where K = k kj — kik, + k?k; + k3k5 , we obtain

= w kiky—kik,
V,; X =V, X+XX( +
R fivig  adege
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Then, in the light of the properties of the cross-product, we get

= 1
Vt X == Vt
q(sp) ’k§+k§ [ q

Theorem 4.1.3. Let a:/ c R —» R3 be a curve parameterized with arc-length, 8 be the
tangent indicatrix of the curve a and X = A,t, + 4,n, + A3b, be a vector field along the

curve B, where A;,4, and %, are continuously differentiable functions of the parameter s.
Then, the vector field X is Fermi-Walker parallel along the curve g if and only if

kiky—kiky

X+ (X X W) + 257 (X X tq)].

A,(s) = constant,
A,(s) = ¢4 cos(flsf(s)ds) -c sin(flsf(s)ds),
A3(5) = ¢, cos(flsf(s)ds) +c; sin(flsf(s)ds),

kiky—kik,
k2+k2

where c¢;, ¢, are arbitrary real constants and f =
Proof. We use Theorem 4.1.2. One can easily get the following equalities,
XX W = (Aky + Askp)ty + (Azks — Aky)ng — (Ak, + A2k3)b,,
X X tg = Azng — Abg,
Ve X = (U — Aoky — Asky)tq + (A + Aiky — Aska)ng + (A + Ak, + Azks) by
Using Theorem 4.1.2, we get

v 1 ’ / I
Ve spX = m [Altq + (A2 + f(s)A3)ng + (13 f(S)/lz)bq]-

By the definition of Fermi-Walker parallelism, the vector field X is Fermi-Walker
parallel along the curve g if and only if th(sﬁ)X = 0. This requires a system of differential

equations as follows:

A1 0 o 0 11k
(4.1.1) | = [0 0 —f(s)] [/12.
A 10 f(s) 0 Il

For the details to obtain the solution of this system, see Appendix.
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4.2. THE FERMI-WALKER DERIVATIVE AND THE QUASI NORMAL INDICATRIX

In this subsection, we give the Fermi-Walker derivative along the quasi normal
indicatrix of a space curve parameterized with arc-length according to quasi frame. Let s be
the arc-length parameter of a space curve a:/ ¢ R —» R* and s, be the arc-length parameter
of the quasi normal indicatrix y = n,(s) of the curve a, i.e. y(s,) = ny(s). Firstly, we give a
theorem which is about the relationship between the Frenet frame of the quasi normal
indicatrix of a space curve and the quasi frame of this curve.

Theorem 4.2.1. Let {tq, ng, bq} be the quasi frame of the curve @ = a(s) parameterized with
arc-length and {t, n, b} be the Frenet frame of the curve y(s) = n4(s). The quasi curvatures
of the curve a are denoted by k4, k,, k3 and the curvature and the torsion of the curve y are
denoted by k and t, respectively. Then, the Frenet elements of y can be given in terms of the
quasi elements of « as follows [11]:

_kl 0 k3 -
t k§+k3 /k§+k§ t,
n|l=| A B G lIn,|
b Vi iz Juz {|p
L
NIZ RN (7N 7
K, &
k=(1+ 2
A Gana?
_"
=

Theorem 4.2.2. The Fermi-Walker derivative along the quasi normal indicatrix y of a space
curve a parameterized with arc-length can be expressed as

kik3—kiks

= 1
VeyspX = =—|Ve, X + X x W) + e (X n)|.

/k§+k§

where W = k3t — k,ng + kybg is the Darboux vector of the curve a according to the quasi
frame and k4 (s), k,(s), k3(s) are the quasi curvatures of the curve a at s.

Proof. By the definition of the Fermi-Walker derivative, we can write
’Vvtq(sy)X = Vi spX — (g (Sy)'X)th(s,,)tq(SV) + <th(sy)tq(5y)'X> tq(sy)'
With the help of the property
(uxv)Xw=(wuw—(w,vu

of the cross-product, we get
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Vi spX = VespX + X X (tq(sy) X th(sy)tq(sy)>.
Using the following equalities,

(Sy) — klnq+k3bq

)
[k2+K2
ds
Y — /kZ k2
ds 1t ks,

Ve (sy)tq( )/) (k2+k2)2 q —Nng + (k%+k§)2 bq’

where L = ki ki — kiks — kik, — k%k, , we obtain

w k ki—kik
+ 113 133n

1/"’4%""\"5 (k3+K3)2

Then, in the light of the properties of the cross-product, we get

=

Theorem 4.2.3. Let a: I € R - R3 be a curve parameterized with arc-length, y be the quasi
normal indicatrix of the curve a and X = A, + A,n, + A3b, be a vector field along the

curve y, where A;,4, and A, are continuously differentiable functions of the parameter s.
Then, the vector field X is Fermi-Walker parallel along the curve y if and only if

Fvvtq(sy)X = th(sy)X + X X

k1k3 K/ k3

VegsX = Ve X + (X x W) + & xnp)|.

() =c, cos(ffg(s)ds) +c; sin(ffg(s)ds),
1,(s) = constant,

13() = ¢y cos(ffg(s)ds) —c, sin(ffg(s)ds),

kiki—kiks

where c;, ¢, are arbitrary real constants and g = e
1 3

Proof. We use Theorem 4.2.2. One can easily get the following equalities,
X X W = (izkl + igkz)tq + (i3k3 - ilkl)nq - (ilkz + izk3)bq,
X xng = —Asty, + 11bg,

thX = (j.ll - j’Zkl - j.3k2)tq + (2’2 + ilkl - 23k3)nq + (ié + ilkz + izkg)bq.
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Using Theorem 4.2.2, we get

VeyspX = —=——=[(11 = g()As)ty + Aomg + (A + g(s)A)by].

/k§+k§

By the definition of Fermi-Walker parallelism, the vector field X is Fermi-Walker
parallel along the curve y if and only if th(sy)X = 0. This requires a system of differential
equations as follows:

A 0 0 gk
(4.2.1) A =[ 0 0 0 ] A |-
)?3 —-g(s) 0 0 /13

For the details to obtain the solution of this system, see Appendix.
4.3. THE FERMI-WALKER DERIVATIVE AND THE QUASI BINORMAL INDICATRIX

In this subsection, we give the Fermi-Walker derivative along the quasi binormal
indicatrix of a space curve parameterized with arc-length according to quasi frame. Let s be
the arc-length parameter of a space curve a:1 ¢ R — R3 and s be the arc-length parameter
of the quasi binormal indicatrix § = b, (s) of the curve «, i.e. §(ss) = by(s). Firstly, we give
a theorem which is about the relationship between the Frenet frame of the quasi binormal
indicatrix of a space curve and the quasi frame of this curve.

Theorem 4.3.1. Let {t,, n,, b,} be the quasi frame of the curve a = a(s) parameterized with
arc-length and {t,n, b} be the Frenet frame of the curve §(s) = bg(s). The quasi curvatures
of the curve a are denoted by k4, k,, k5 and the curvature and the torsion of the curve § are
denoted by k and t, respectively. Then, the Frenet elements of § can be given in terms of the
quasi elements of « as follows:

—k —k- A
2 O 3
k2+k2 k2+k2
t 2Tk3 2TK3 tq
nl = Az B3 C3 ng|
b 1/U3 1)U3 1)U3 b
K3 L3 M3 1
A V3 v
K3 1
K= (14—
At G
_Ws
=%

Theorem 4.3.2. The Fermi-Walker derivative along the quasi binormal indicatrix § of a space
curve a parameterized with arc-length can be expressed as
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kokt—kjks

th(55)X = X+XxW)+ W (X x bq)],

1
f [th
kZ+k?2

where W = kst, — k,ng + kqbg is the Darboux vector of the curve a according to the quasi
frame and k4 (s), k,(s), k3(s) are the quasi curvatures of the curve « at s.

Proof. By the definition of the Fermi-Walker derivative, we can write
ﬁt(,(s(g)X = Ve s)X = (Eq(55), X)Ve (55t (S5) + (Vi (s5)tq(55), X) Eg(ss).
With the help of the property
(uxv)xw=(w,u)v—(w,v)u

of the cross-product, we get

Vis)X = VegspX +X X (tq (s8) X Ve (s)tq (s,g)).

Using the following equalities:

—kth—kgnq

ty(ss) = —F/—,
/k§+k§
ass _ 12 2

ksM £ — koM n
(k3+k3)* T (k3+k2)" 1

th(S(g) tq (55) = - bq;

where M = k,kj — kjks + ki k% + k k3 , we obtain

w kokh—khk
+ 213 233bq .

JEHE (134K

Then, in the light of the properties of the cross-product, we get

1
( [th
kZ+k3

Theorem 4.33. Let a:] c R > R3 be a curve parameterized with arc-length, & be the quasi
binormal indicatrix of the curve a and X = A;t, + A,n4 + A3b, be a vector field along the

curve 8, where 1;, A, and A5 are continuously differentiable functions of the parameter s.
Then, the vector field X is Fermi-Walker parallel along the curve § if and only if

th(55)X = th(56)X + X X

koki—kbks

VigspX = X+ (X x W) + 2282 (X X by).

() =¢c; cos(flsh(s)ds) -, sin(fls h(s)ds),
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() =¢c, cos(flsh(s)ds) +c sin(fls h(s)ds),

A3(s) = constant,

koki—kbks
kZ+k3

where ¢y, ¢, are arbitrary real constants and h =
Proof. We use Theorem 4.3.2. One can easily get the following equalities:
X X W = (A kg + Lsky)ty + (Asks — Aky )ng — (A,k, + Azks )by,
X X by = Aty — A4y,
Ve X = (A = Azky — Askp)ty + (A + Agky — Asks)ng + (A3 + A1ky + A2ks )by,

Using Theorem 4.3.2, we get

Vi sX = ==[(11 + h(s) 1)ty + (A — h(s)A)ng + A3b].

1
/k§+k§

By the definition of Fermi-Walker parallelism, the vector field X is Fermi-Walker
parallel along the curve § if and only if th(SS)X = 0. This requires a system of differential

equations as follows:

1 0 —h(s) 0][h
(4.2.1) = [h(s) 0 o] L.
. 0 0o olfz

For the details to obtain the solution of this system, see Appendix.

5. APPENDIX

In this section, we present a method about how to solve a homogenous normal linear
system of differential equations. A normal linear system can be written as follows:

x1(t) = a;1()x1 () + a2 (Ox(t) + -+ + ag, (O)x, () + Fi(t)
x3(t) = a1 (O)x1(t) + az(H)x2 () + -+ + azp () x, () + Fo(t)
(5.1)
X () = Apa (%1 (8) + Anz (Ox2(E) + -+ + Ay (DX, (8) + F, (0)
where a;;(t), F;(t) are given functions and x;(t) are unknown functions, 1 < i,j < n . If for

all, (i =1,...,n) F;(t) =0, then the system (5.1) is called a homogenous normal linear
system. We can write the homogenous normal linear system in matrix form as follows:
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L] [a1) ). am®][x®)
(5.2) Ixé(t)‘ — I%{(t)azz'(t)-:-azre(t)‘ lxz'(t)‘_
(O] am O ® " am® ] 2@

Let a;;(t) be continuous functions defined at an interval I and X;,X5,..., X, be
linearly independent n solutions of the system (5.2) at I. Then, each solution of the system

can be expressed in only one way for a certain choice of the real constants c;,cy, ..., c, as
follows:
X = C1X1(t) + CZXZ(t) + b + Can(t).
Here, {X;,X,, ..., X,,} is called a fundamental set of solutions of the system (5.2) and
the solution X = ¢; X;(t) + ¢, X, (t) + -+ + ¢, X, (¢t) is called the general solution of the
system (5.2) [11].

Now, let us consider the homogenous normal linear system (4.1.1). The vector
functions

0 0

1 S N
A, = [0‘ A, = cos(f, f(s)ds) Ay = —sin([, f(s)ds)
0 sin(flsf(s)ds) cos(fff(s)ds)

are linearly independent solutions of this system. So, the general solution of this system is
A = C1/11 + C2/12 + C3A3.

Let us show that the vector function A is really solution of this system. We can write

/11 s “ s
1= [/12] _ [cz cos(f, f(s)ds) — csin([; f(s)ds)|
A3 Ccy sin(flsf(s)ds) + 5 cos(flsf(s)ds)
Calculating the derivatives, we get

A;- N O S
2= /1'2] _ [—f(s)(cz sin( ] f(s)ds) + c5 cos( [, f(s)ds)) ,
A5 f(s)(cz cos([; f(s)ds) — cs sin([; f(s)ds))

so this gives the system (4.1.1) and that is what we want to show. In other words, the solution
of the system (4.1.1) is

A,(s) = constant,
A,(s) =¢; cos(flsf(s)ds) -, sin(flsf(s)ds),
A3(s) = ¢, cos(flsf(s)ds) + ¢y sin(flsf(s)ds),
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where c,, ¢, are arbitrary real constants.

S— "\l!-‘"

.\yli}':'

|
-
~
.'h.

Figure 1. The graph is a special solution of the system (4.1.1).

If we consider the homogenous normal linear system (4.2.1), similarly we get
1,(s) =c, cos(flsg(s)ds) +c; sin(flsg(s)ds),
1,(s) = constant,

13() = ¢y cos(flsg(s)ds) - sin(flsg(s)ds),

where ¢, ¢, are arbitrary real constants.

Figure 2. The graph is a special solution of the system (4.2.1).

If we consider the homogenous normal linear system (4.3.1), similarly we get

(8) = ¢ cos(fls h(s)ds) — c; sin(f1s h(s)ds),
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() =c, cos(flsh(s)ds) +c sin(fls h(s)ds),
A3(s) = constant,

where ¢, ¢, are arbitrary real constants.

Ay (&)
- - T\\ (s)

\; | s :’

Figure 3. The graph is a special solution of the system (4.3.1).
6. CONCLUSION

The Fermi-Walker derivative and parallelism have many applications in differential
geometry and in physics so this subject is very important in these areas. There are studies
about the Fermi-Walker derivative, for example one can see [10]. They used the Frenet frame
of the curves in that study. In this work, we consider this subject using the quasi frame of the
curves. There are two main advantages of the quasi frame over the Frenet frame [7]: 1) It is
well defined even if the curve has vanishing second derivative, 2) it avoids the unnecessary
twist around the tangent. Moreover, the computation of the quasi frame is easier than the
rotation minimizing frames, for example one of them is Bishop frame. In this study, we give
the Fermi-Walker derivative on the spherical indicatrices of a space curve according to the
quasi frame. Additionally, we give an Appendix in which we present a method about how to
solve a homogenous normal linear system of differential equations.
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