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COMMON FIXED POINT RESULTS IN DISLOCATED QUASI
METRIC SPACES

MUJEEB UR REHMAN AND SAFIULLAH MUSSA

ABSTRACT. The purpose of this paper is to study a common fixed point results
in dislocated quasi metric spaces. We will prove common fixed point results
for some new types of contractile conditions which generalize, modify and
unify some existing well known fixed point results in the literature. Moreover,
a particular example is given here to elucidate the usability of our establish
results. We have noticed that by using our results some fixed point theorems
in the context of dislocated quasi metric spaces can be deduced.

1. INTRODUCTION

Fixed point theory is one of the most dynamic research subject in nonlinear
analysis. In this field the first important and superb result was proved by Banach
in 1922 for contraction mapping in complete metric space. The well-known Banach
contraction theorem may be stated as follows: ”Every contraction mapping of a
complete metric space X into itself has a unique fixed point” (Bonsall 1962). Dass
and Gupta [3] generalize the Banach contraction principle in metric space for some
rational type contractive conditions.

The role of topology in logic programming has come to recognized (see [1] com-
pletely and the references cited therein). Particularly, topological methods are
applied to obtain fixed point semantics for logic programs. The concept of dislo-
cated metric spaces was motivated by these considerations. This idea was not new
and has been studied in the context of domain theory in[10] where the dislocated
metrics were called metric domains.

Hitzler and Seda[l4] investigate the useful applications of dislocated topology in
the context of logic programming semantics. In order to obtain a unique supported
model for these programmes, they introduce the notation of dislocated metric space
and generalizes the Banach contraction principle in such spaces.

Zeyada et al.[7] generalize the results of Hitzler and Seda [14] and introduce the
concept of complete dislocated quasi metric space. Aage and Salunke[5] derived
some fixed point theorems in dislocated quasi metric space.
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Isufati[15] proved some fixed point results for continuous contractive condition with
rational type expression in the context of dislocated quasi metric space. Kohli
et al.[22] investigate a fixed point theorem which generalize the result of Isufati.
Zoto[15] give some new results in dislocated and dislocated quasi metric spaces.
For continuous self-mapping a fixed point theorem in dislocated quasi metric space
was investigated by Madhu Shrivastava[12]. In 2013, S. T. Patel and M. Patel[22]
construct some fixed point results in dislocated quasi metric space.

Recently, in[12] Dubey et al proved some common fixed point results in the setting
of complex valued b-metric space.

In this paper we have established common fixed point results for a pair of continuous
self-mappings in the context of dislocated quasi metric spaces, which generalizes,
the results of Banach [1], Kannan[10], Chaterjee[9], Reich[5], Hardy and Roger[6]
and Dass and Gupta[3]. Moreover many more fixed point results can be deduce
from our established results.

Throughout this paper R+ will represent the set of non-negative real numbers.

2. PRELIMINARIES

2.1. Definition. Let X be a non-empty set and let d : X x X — R+ be a function
satisfying the conditions,

dr) d(z, x) = 0;

dy) d(z, y) = d(y, ©) = 0 implies that z = y;

d3) d(z, y) = d(y, x) for all z, y, z €X;

dy) d(z, y) <d(z, z) + d(z, y) for all z, y, z €X. If d satisfy the conditions from d;
to dy then it is called metric on X, if d satisfy conditions ds to dy then it is called
dislocated metric (d-metric ) on X, and if d satisfy conditions dy and d4 only then
it is called dislocated quasi metric(dg-metric) on X. Clearly every metric on X is
a dislocated metric on X but the converse is not necessarily true as clear form the
following example.

2.2. Example. Let X=R+ define the distance function d : X x X — R+ by , d(x,
y) = maz{z, y} Clearly the define function is dislocated metric but not a metric on
X. From the following example one can say that dislocated quasi metric on X need
not to be dislocated metric on X.

2.3. Example. Let X = [0, 1] we define the function d : X x X — R+ as, d(z,
y) =|z— y| + |z| forall z, y € X.
In our main work we will use the following definitions which can be found.

2.4. Example. A sequence {z,} in dg-metric space is called Cauchy sequence if
for € > 0 there exist a positive integer N such that for m, n > N | we have d(z,,,
z,) < E.

2.5. Definition. A sequence {x,} is called dq-convergent in X if for n > N, we
have d(z,,z) < s where z is called the dg-limit of the sequence {z,}.

2.6. Definition. A dg-metric space (X, d) is said to be complete if every Cauchy
sequence in X converge to a point of X.

2.7. Definition. Let (X, d) be a dg-metric space, a mapping T : X — X is called
contraction if there exist 0 < a < 1 such that d(T z, T y) < ad(z, y) for all z, y
€ X and a € [0, 1). The following lemma can be found in [1].
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2.7.1. Lemma. Limit in dg-metric space is unique.

2.8. Definition. Let (X, d) be a metric space and let T : X —X be a self-mapping.
Then T is called kannan mapping if, d(T z, T y) < afd(z, T =) + d(y, T y)] for
allz, ye Xand o € [0, 1/2) (1)

2.9. Definition. Let (X, d) be a metric space, a self-mapping T : X — X is called
generalized contraction if and only for all z, y € X, there exist c¢1, c2, c3, ¢4 such
that sup{c1 + ca + ¢3 + 2¢4} < I and

d(Tz, Ty) < cr.d(z, y) + co.d(x, Tx) + cs.d(y, Ty) + ca.[d(x, Ty) + d(y, T
2)] (2)

R. Kannan[10] established a unique fixed point theorem for mapping which satisfy
condition (1) in metric spaces . Ciric[2] investigate a unique fixed point theorem
for mapping which satisfy condition (2) in the context of metric spaces. In the
following theorem Zeyada et al.[7] generalized the Banach contraction principle in
dislocated quasi metric spaces.

2.10. Theorem. Let(X,d) be a complete dg-metric space T:X — Xbe a con-
tinuous contraction then 7' has a unique fixed point in X. Aage and Salunke[5]
established the following theorems for single and a pair of continuous mappings in
dislocated quasi metric spaces.

2.11. Theorem. Let (X, d) be a complete dg-metric space and T:X — X be a
continuous self-mapping satisfying the following condition, d(T z, T y) < a.d(z, y)
+ b.d(z, T z) + c.d(y, T y) where a, b, ¢>0 with a + b + ¢ < 1, and for all z, y
€ X, then T has a unique fixed point.

2.12. Theorem. Let (X, d) be a complete dg-metric space and S, T : X—X be
continuous self-mappings satisfying the following condition, d(Sz, T y) < a.d(z, y)
+ b.d(z, Sx) + c.d(y, T y) where a, b, ¢ > 0 with a + b + ¢ < 1, and for all z, y
€ X, then S and T have a unique common fixed point. The following theorems of
C. T. Aage and J. N. Salunke[5] are the generalization of Kannan type contraction
and generalized contraction in dislocated quasi metric spaces respectively .

2.13. Theorem. Let (X, d) be a complete dg-metric space and T : X—X be a
continuous self-mappings satisfying the following condition

d(Tz, Ty) < a.fdlx, Tz)+dy, Ty)

where ¢ > 0 with a < !, and for all z, y € X, then T has a unique fixed point.

2.14. Theorem. Let (X, d) be a complete dg-metric space and T : X—X be a
continuous self-mappings satisfying the following condition,

d(Tz, Ty)<a dlx,y)+b d(x, Tzx) +c dly, Ty) +e [d(z, Ty) + d(y, T z)]
where a, b, ¢, e>0 with a + b + ¢ + 2¢ < 1, and for all z, y € X, then T has a
unique fixed point.

Isufati in[15] derived the following two results, where the first one generalized the
result of Dass and Gupta[4] in dislocated quasi metric spaces.

2.15. Theorem. Let (X, d) be a complete dg-metric space and T : X—X be a
continuous self-mapping satisfying the following condition,

dly, Ty)[1 + d(z, Tz)ld(Tz, Ty)< a.+ b.d(z, y)

1 + d(z, y)where a, b > 0 with a + b < 1, and for all z, y € X, then T has a
unique fixed point.
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2.16. Theorem. Let (X, d) be a complete dg-metric space and T : X—X be a
continuous self-mapping satisfying the following condition,

d(Tz,Ty) < ad(xz,y) +b.d(y,Tz) + c.d(z,Ty)

where a, b, ¢ > 0 with sup a + 2b + 2¢< 1, and for all z, y € X, then T has a
unique fixed point.

Kohli, Shrivastava and Sharma[22] proved the following theorem in the context of
dislocate quasi metric spaces which generalize Theorem 2.16.

2.17. Theorem. Let (X, d) be a complete dg-metric space and T:X—X be a con-
tinuous self-mapping satisfying the following condition.

1+d(z,Tx)

d(y, Ty)
d(Tz,Ty) < a.

where a,b,c > 0 with a + b+ ¢ < 1 and for all z,y € X then T has a unique fixed
point.

Dubey, Tripathi and Pandey[12] derived the following theorem in the context of
complex valued b-metric spaces.

2.18. Theorem. Let the a complete complex valued b-metric space with the co-
efficient s > 1 and 1ft S, be mappings satisfying: for aly , where a, 3, v, 6, A\,
and are non-negative reals with a+ 25+2s v + § +1 < 1. Then and have a unique
common fixed point in.

Now we state and prove tre our result fallowing theorem for a peih of self-mappings
for a unique common fixed point in dislocated quasi metric space.

3. MAIN RESULTS

Now we state and prove the our result following theorem for a pair of self-mappings
for a unique common fixed point in dislocated quasi metric space.

3.1. Theorem. Suppose (X, d) be a complete dq-metric space, and S, T7:X — Xbe
two continuous self-mappings satisfying the succeeding property:

d(Sz, Ty) < ad (z,y) + Bld (x, Sz) + d (y, Ty)] + v [d (y, Sx) + d (x, Ty)]
d(y.Ty) 1 +d(x,Sz)]  \d(y,Sz)[1+d(z,Ty)]

1+d(x,y) 1+d(x,Sy)
Vr,y € Xwitha +28+4+2y4+ 0+ A+ p < 1. Then S and Thave a unique common
fixed point inX.

Proof: Let {z,} be an arbitrary sequence inX, we define the sequence {z,} for
n=20,1,2,3,...such that

+6 + pd (y, Sz)

Tont+1 = STan
and

Top = TTon—1.
Now to show that {x,} is a Cauchy sequence in X.
For this let us consider!

d ($2n+1, $2n+2) =d (Sﬂf2n, T$2n+1) .
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By using the given condition we have
d(x2nt1, Tony2) < ad (2, Tong1) + B[d (T2n, Sxon) + d (T2n+1, TT2n41))

(@2n+1, TTon+1) [1 + d (T2n, STay)]

d
+7[d (2n41, Sz2n) + d (220, T2041)] +
v [d (x2n+1 2n) (2 2n+1)] 1+ d(x2n, Tont1)

d (Tan+1, Sxon) [1 + d(on, TTon+1)]
14+ d(z2n, STony1)

< ad (xan, Tant1) + B[d (@2, Tont1) + d (241, Tant2)]

(Ton41, Tont2) [1 + d (T2n, Tant1)]
1+d (1'2n7 x2n+1)

+A

+ ,de (:C2n+1a SxQn)

d
+’7 [d (x2n+17 x2n+1) + d (xva x2n+2)} + )

d (Ton+1, Tan+1) [1 + d (T2n, Tan+2)]

+A
1+ d(z2n, Xant2)

+ pd (Ton+1, T2n41)

Tont1, A(Zont1)Tont1, d(Tant1) + p.d < ad(x2n, T2n41)+B[d(T2n, Tant1)+d(Toant1, Toni2)]+
Yd(X2nt1, Tant1)+d(Ton, Toni2)]+0d(Tont1, Tant2) +Ad Zoni1, d (Tont1) < ad (Tan, Tons1)+
B.d (Ton, Tont1) + B.d (Tant1, Tant2) +7.d (Tont1, Tont1) +7.d (T2n, Tont2)

+0d (Tont1, Tant2) + Ad (T2n41, Tont1) + p.d

v

A d (x2n, Tan
< d(@am, 2onin) - (@ + B) + d (T3t @onsa) - (B +8) + d (ansts wonsr) . T THTY (20 Tani)

Y
< d(xon, Ton+1) - (@ + B) + d(T2n+1, Tont2) - (B +06) + d (Ton+1, Tant1) -

+v.d (T2n, Tont1) + V-d (Tont1, Tante) < d(Xon, Tont1) - (@ +B+27y+ A+ p) +
d(®2ns1, Tong2) - (B+0+2.y + A+ p)

1= (B+6+2y+ A+ p)ld(Tant1, Tant2) < (@ + B+ 29+ A+ p) d (220, Tani1)

(a4+B+27+A+p)
1—-(B4+6+27+A+p

+A+p

d (T2n+1,Tont2) < [ 7 d (Z2n, Tont1) -

Let
(et B2+ A+ p)
I—B+o6+20+A+p)]
Clearly, m < 1 because a + 25 +2y+ 6+ A+ pu < 1.

d (Tant1, Tany2) < md (Tap, Tant1)

d (xQna x2n+1) S md (xQn—h x?n) .

So
d(zn, Tnt1) < md(Tp_1,Ty).
Similarly
d(zp—1,Tn) <md(Tp_—2,Tpn_1).
Thus

d (xna xn-&-l) < de (xn—2; xn—l) .
Continuing the same procedure, we have

d(XTp, Tpt1) <md(zo,21) .
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Now0 < m < lasn — cosom™ — 0, which shows that {z,} is a Cauchy sequence
in X. So for € X such that

lim z, = x.
n—oo

Also the sub-sequences {z2,} and {z2,+1} converge to x € X.
Since S and T are continuous so

Tlim 2941 =T = Tx = x.
n—oo

Likewise Sx = x. Therefore x is the fixed point of S and 7.
Uniqueness.
Suppose = # y are different fixed points of S and 7.
SoTer=8Sr=x,Ty=Sy=vy .
By given rule
d(z,y) = d(Sz,Ty) < ad (z,y) + B[d (z, Sz) + d (y, Ty)] + v [d (y, Sz) + d (z,Ty)]
d(y,Ty) 1 +d(z,Sz)]  d(y,52)[1+d(z,Ty)]
1+d(z,y) 1+d(z,Sy)
since x and y are fixed points of S and T then
d(z,y) < ad(z,y) + Bld(x,x) + d(y,y)] + v[d(y, z) + d(z,y)]
dy,y) 1 +d(z,z)]  dy=z)[1+d(y)
+ A + pd (y, 1
1+d(z,y) 1+d(z,y) ud (y, o) (1)
now z is the fixed point of T andS then by using the given condition we have
d(z,z) =d(Sz,Tz) < ad(z,z)+ 5 [d(z,Sz) + d(x, Tx)|+7[d (z,Sz) + d (x, Tx)]
d(z,T2) [1 +d (2, 52)] | d(z, 52) [ +d(z,To)]
1+d(z,x) 1+d(x,Sx)
d(z,z) < ad(z,z) + Bld(z,z) +d(z,2)] +v[d(z,2) + d (z,2)]
d(@,2)[1+d(@2)]  d@)[1+da)
+ A
1+d(z,x) 1+d(z,x)
d(z,z) <(a+28+2v+5+ A+ p).d(z,x)

+6

+ pd (y, Sx)

+90

+4 + pd (x, Sx)

+6

+ pd (z, x)

Now
a+204+2y+5+A+pu<1

So

d(z,z)=0 (2)
Similarly y is the fixed point of 7" andS then by using the given condition we have

d(y,y)=0 3)
Use (2) and (3) in (A) we get

P FA+p (4)

d(z,y) <d(z,y).(a+7) +d(y,z).
Similarly

ol
d(y,z) <d(y,z). (a+7)+d(z,y).

Subtracting (5) from (4) we get
d(z,y) —d(y,z)| = (e +7) = (v + A+ || (y, ) — d(z,y)]

A+ (5)
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Now
@+ —(v+ A+l <1

Then

|d(2,y) —d(y,z)| =0

d(z,y) —d(y,2) =0

d(z,y) = d(y,x) (6)

Combining (4), (5) and (6), one can we get d(x,y) =0 and d(y,z) = 0.
Now using (d3) we have z = y.

Which proves the uniqueness. So S and Thave the unique common fixed point in
X.

3.2. Example 3.2. Let X = [0, 1] and complete dg-metric is defined by,
d(z,y) =2V

Where the continuous self-mappings S and T are defined by Sz = 0 and Tx = /5

1 1 1 1 1 1
forallze X. a=:5,8=¢5,7=5,0=93,A=13 AL=1;
Then S and T satisfies all the conditions of Theorem 3.1 so z = 0 is the unique
common fixed point of S and T in X.

The following corollaries can be deduced from the above theorem.

3.3. Corollary. Suppose (X,d) be a complete dq-metric space, and T:X — Xbe
two
continuous self-mappings satisfying the succeeding property:

d(Tz,Ty) < ad(z,y) + Bld(z, Tz) + d(y, Ty)] + v [d (y, Tx) + d (z,Ty)]
(y,Ty)[1 +d(z,Tx)]
1+d(x,y)

Vr,y € Xwitha 4+ 28427+ d+ A+ p < 1. Then T have a unique common fixed
point inX.

d
+6 + A (y, Tz) + pd (y, Tx)

3.3.1. Proof. Put S =T in theorem 3.1 we will get the desire result.

3.4. Corollary. Suppose (X,d) be a complete dg-metric space, and T:X — Xbe
two
continuous self-mappings satisfying the succeeding property:

d(Tz,Ty) < ad (z,y)
Vz,y € Xwitha < 1. Then Thave a unique common fixed point inX.

3.4.1. Proof. Put 8=v7=d=A=pu=0and S =7T in theorem 3.1 we will get
the desire result.

3.5. Corollary. Suppose (X,d) be a complete dg-metric space, and T:X — Xbe
two
continuous self-mappings satisfying the succeeding property:

d(Tz,Ty) < Bd(z,Tx)+d(y, Ty)]
Va,y € Xwith8 < 1. Then Thave a unique common fixed point inX.

3.5.1. Proof. Puta=y=0=A=pu=0and S =T in theorem 3.1 we will get
the desire result
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3.6. Corollary. Suppose (X,d) be a complete dg-metric space, and T:X — Xbe
two
continuous self-mappings satisfying the succeeding property:

d(Tz,Ty) <v[d(y, Tz) + d(z,Ty)]
Vz,y € Xwithy < 1. Then Thave a unique common fixed point inX

3.6.1. Proof. Pt a = =0 =A=p=0and S =T in theorem 3.1 we will get
the desire result.

3.7. Corollary. Suppose (X,d) be a complete dg-metric space, and T:X — Xbe
two
continuous self-mappings satisfying the succeeding property:

d(Tz,Ty) < ad (x,y) + Bd (2, Tx) + d (y, Ty)]
Vz,y € Xwitha + 8 < 1. Then T have a unique common fixed point inX.

3.7.1. Proof. Put y =9 =X =pu =0and S =T in theorem 3.1 we will get the
desire result.

3.8. Corollary. Suppose (X,d) be a complete dq-metric space, and T:X — Xbe
two continuous self-mappings satisfying the succeeding property:

d(Tz,Ty) < ad(x,y) + Bld (2, Tx) + d(y, Ty)] + v [d (y, Tx) + d (z, Ty)]
Vz,y € Xwitha + f+ v < 1. Then T have a unique common fixed point inX.
3.8.1. Proof. Put 6 = A= p =0 and S = T in theorem 3.1 we will get the desire

result.
By using the same procedure we can deduce many more fixed point theorems.

3.9. Corollary. Suppose (X,d) be a complete dq-metric space, and T:X — Xbe
two
continuous self-mappings satisfying the succeeding property
(y, Ty)[1 +d(x,Tx)]
1+d(x,y)

Vz,y € Xwitha +§ < 1. Then T have a unique common fixed point inX.

d(T,Ty) < ad (z,y) + 3%

3.10. Proof. Put a=pf=~v=A=p=0and S =T in theorem 3.1 we will get
the desire result.
Remarks

(1) Corollary 3.4 is the result of Banach 1.
(2) Corollary 3.5 is the result of Kannanl0.

(3) Corollary 3.6 is the result of Chaterjee9.

(4) Corollary 3.7 is the result of Reich 5.

(5) Corollary 3.8 is the result of Hordy and Roger6.
(6) Corollary 3.9 is the result of Dass and Gupta3.

4. CONCLUSION

Our derived results extends the results of 1,2,7,9,11,12 and 15 in the setting of
dislocated quasi metric spaces.



EJMAA-2021/9(1) COMMON FIXED POINT RESULTS 9

(1

2]
(3]

(9]

[10]
(11]

(12]

(13]
(14]
(15]
(16]

(17)

18]
[19]
[20]
[21]
[22]

(23]

REFERENCES

Sh. A. Abd El-Salam and A. M. A. El-Sayed, On the stability of some fractional-order non-
autonomous systems, Electronic Journal of Qualitative Theory of Differential Equations Vol.
6, 1-14, 2007.

L.B. Ciric, ”Generalized Contraction and Fixed Point Theorems”, 1971, Publications D
L’institute Mathematique, 19-26.

B.K. Dass and S. Gupta, ” An Extension of Banach Contraction Principal Through Rational
Expression”, 1973, Tota Institute of Research Bombay, 1455-1458.

M. Sarwar, M.U. Rahman and G.Ali, ”Some Fixed Point Results in Dislocated Quasi Metric
Spaces”, Journal of Inequalities and Applications, 2014, 1-11 .

C.T. Aage and J.N. Salunke, ”Some Results of Fixed Point Theorem in Dislocated Quasi
Metric Space”, Bulletin of the Marathwada Mathematical Society, December 2008, 1-5.
B.K. Ray and B.E. Rhoades, ”Fixed Point Theorems for Mappings with a Contractive Iter-
ate”, Pacific Journal of Mathematics, 1977, 517-520.

M.A. Ahmed, F.M. Zeyada and G.F. Hassan, ”Fixed Point Theorems in Generalized Types
of Dislocated Metric Spaces and its Applications”, Thai Journal of Mathematics 2013, 67-73.
S. Mordi, ”Kannan Fixed Point Theorem on Complete Metric Spaces and on Generalized
Metric Spaces Depended on another Function”, Faculty of Science, Department of Mathe-
matics Arak University, Arak, Iran, 2009, 1-6.

S.H. cho, ”Fixed Point Theorems for Generalized Contractive Mappings on Cone Metric
Spaces”, Int. Journal of Math. Analysis, 2012, 2473 — 2481.

R. Kannan, ”Some Results on Fixed Points”, Bull. Calcutta Math, 1968, 71-76.

A.A. Mukheimer, ”Some Common Fixed Point Theorems in Complex Valued b-Metric
Spaces”, The Scientific World Journal, 2014,1-6.

A K. Dubey, M. Tripathi, M.D. Pandey, ”Common Fixed Point Results for Rational Type
Contraction in Complex Valued b-Metric Spaces”, International Journal of Pure and Applied
Mathematics, 2017, 447-456.

P. Hitzler, ”Generalized Metrics and Topology in Logic Programming Semantics”, Ph.D.
Thesis, National University of Ireland, 2001,1-88.

P. Hitzler, A. K. Seda, ”Dislocated Topologies”, International Journal of Pure and Applied
Mathematics, 2000, 1-3.

E.A. Isufati, ”A Fixed Point Theorem in Dislocated Quasi Metric Spaces”, Appl. Math. Sci,
2010, 217-223

K.Z. Houxha, E. Isufati, "Some New Results in Dislocated and Dislocated Quasi Metric
Space”, Appl. Math. Sci. 6, 2012, 5319-3526.

D.K. Tiwari and K. Das, ”T-Hardy Rogers Contraction and Fixed Point Results in Cone
Metric Spaces with c-Distance”, International Journal of Mathematics And its Applications,
2017, 313-319.

K. Goebel, W.A. Kirk, ”Topics in Metric Fixed Point Theory”, Cambridge University Press,
New York, 1990.

A. Branciari, ” A Fixed Point Theorem of Banach-Caccippoli Type on a Class of Generalized
Metric Spaces”, Publ. Math. Debrecen, 2000, 31-37.

S. Rezapour, R. Hamlbarani, “Some Notes on the Paper Cone Metric Spaces and Fixed Point
Theorems of Contractive Mappings”, journal of mathematical analysis and Applications,
2008, 719-724.

A. Majeed, Elements of Topology and Functional Analysis, Ilmi kitab khana Lahore, Pakistan
M. kohli et al., ”Some Results on Fixed Point Theorems in Dislocated Quasi Metric Space”,
Int. Journal of Theoritical and Applied Sciences, 2(2010), 27-28.

S. T. Patel and M. Patel, Some Results of Fixed Point Theorem in Dislocated Quasi Metric
Space, Int. Journal Research in Modern Engineering and Technology, 1(2013), 20-24.

MUJEEB UR REHMAN

DEPARTMENT OF MATHEMATICS GOVERNMENT P.G JAHANZEB COLLEGE SWAT, KPK, PAKISTAN.

E-mail address: mujeeb846@yahoo.com

SAFIULLAH MUSSA

DEPARTMENT OF MATHEMATICS GOVERNMENT P.G JAHANZEB COLLEGE SWAT, KPK, PAKISTAN.

E-mail address:  safimussakhan@gmail.com



