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Abstract:

Introduction/purpose: The aim of this paper is to introduce the notion
of an interpolative generalised Meir-Keeler contractive condition for a
pair of self maps in a fuzzy metric space, which enlarges, unifies and
generalizes the Meir-Keeler contraction which is for only one self map.
Using this, we establish a unique common fixed point theorem for two
self maps through weak compatibility. The article includes an example,
which shows the validity of our results.

Methods: Functional analysis methods with a Meir-Keeler contraction.

Results: A unique fixed point for self maps in a fuzzy metric space is
obtained.

Conclusions: A fixed point of the self maps is obtained.

Key words: Fuzzy metric space, common fixed points, weak compatibil-
ity, Interpolative generalised Meir-Keelar contraction.

Introduction

In 1965 L. Zadeh (Zadeh, 1965) introduced the theory of fuzzy sets.
Later on, in 1978, the concept of a fuzzy metric space was introduced
by Kramosil and Michalek in (Kramosil & Michalek, 1975), which was
modified by George and Veeramani (George & Veeramani, 1994) in order
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to obtain a Hausdorff topology for this class of fuzzy metric spaces. Then
in year 1988, Grabiec (Grabiec, 1988) gave a fuzzy version of the Banach
(Banach, 1922) contraction principle in the setting of a fuzzy metric space.
Over the past years, various authors have tried to generalize the fixed point
theorem by modifying and varying the contractive condition, see, e.g.,
(Gregori & Sapena, 2002), (Jain & Jain, 2021), (Mihet, 2008), (Saha et al,
2016), (Tirado, 2012) and (Wardowski, 2013) in the sense of George and
Veeramani. In 2019, Zheng and Wang (Zheng & Wang, 2019) introduced a
Meir-Keeler contraction in the setting of a fuzzy metric (Schweizer & Sklar,
1983) space and proved some fixed point results for a self map.

Inspired with the interpolative theory, Karapinar and Agrawal (Karapinar
& Agarwal, 2019) introduced the notion of an interpolative Rus-Reich-Ciri¢
type contraction via the simulation function in a metric space. Motivated
by this paper, we introduce an interpolative generalised Meir-Keeler con-
traction (Gregori & Minana, 2014) for two self maps (Rhoades, 2001) in the
setting of a fuzzy metric space, which enlarges, unifies and generalizes
the existing Meir-Keelar contraction in a fuzzy metric (Mihet, 2010) space
through weak compatibility (Banach, 1922).

The structure of the paper is as follows:

After the preliminaries, we introduce a interpolative generalised Meir-
Keeler contraction in the setting of a fuzzy metric space. Then we study
the Meir-Keeler contractive mapping due to Zheng and Wang (Zheng &
Wang, 2019). In section 4, the existence of a unique common fixed point
of an interpolative generalised Meir-Keeler contractive mapping has been
established through weak compatibility followed by an example.

Preliminaries

DEFINITION 1. (George & Veeramani, 1994) A mapping = : [0,1] x [0,1] —
[0,1] is called a continuous triangular norm (t-norm for short) if x is conti-
nuous and satisfies the following conditions:
(i) = is commutative and associative, i.e. a * b = b *x a and
ax*(bxc)=(axb)xc foralla,b,cel0,1];

(i) 1xa =a,forallac0,1];

(iii) axc<bxd,fora<b,c<dfora,b,cdel01].
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The well-known examples of the t-norm are the minimum t-norm x,,,, ax,,
b = min{a, b} written as x,, and the product t-norm *,a x b = ab.

DEFINITION 2. (George & Veeramani, 1994) A fuzzy metric space is an or-
dered triple (X, M, x*) such that X is a (nonempty) set, x is a continuous
t-norm and M is a fuzzy set on X x X x (0,+o00) satisfying the following
conditions, for all z,y,z € X andt,s > 0;

(GV1) M(x,y,t) > 0;

(GV2) M(x,y,t) = 1ifandonly if x = y;

(GV3) M(z,y,t) = M(y, z,t);

(GV4) M(x,z,t+s) > M(x,y,t) x M(y, z,5);

(GV5) M(x,y,.) : (0,+00) — (0, 1] is continuous.

Note that in view of the condition (GV2) we have M (z,z,t) = 1, for all
x€ Xandt>0and M(z,y,t) <1,forall x #yandt>0.
The following notion was introduced by George and Veeramani in (George
& Veeramani, 1994).

DEFINITION 3. (George & Veeeramani, 1994) A sequence {x,} in a fuzzy
metric space (X, M,x) is said to be M-Cauchy, or simply Cauchy, if for
each ¢ € (0,1) and each t > 0 there exists an no € N, such that
M(zy, xm,t) > 1 — €, for all n,m > ng. Equivalently, {xz,} is Cauchy if
limy, ;400 M (2, Tm,t) = 1, forall t > 0.

LEMMA 1. (Grabiec, 1988) Let (X, M, ) be a fuzzy metric space. Then
M(x,y,.) is non-decreasing for all x,y € X.

THEOREM 1. (George & Veeramani, 1994) Let (X, M, x) be a fuzzy met-
ric space. A sequence {x,},cn in X converges to x € X if and only if
limy, 00 M (xp, x,t) = 1.

DEFINITION 4. (George & Veeramani, 1994) (X, M, x) (or simply X) is called
M-complete if every M-Cauchy sequence in X is convergent.

LEMMA 2. (Saha et al, 2016) If x is a continuous t-norm {cu,},{Bn}, {1}
are sequences such that o, — «, 8, — 8 and v, — ~v asn — +oo then

mk_H_oo(Oék * 5k; * ’Yk;) = %k mk—>—‘,—c><35k *7,
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and
limy,_, oo (g % B+ k) = ax limy,_, o By * 7.

LEMMA 3. (Saha et al, 2016) Let {f(k,.) : (0,400) — (0,1];k =0,1,2,...,}
be a sequence of functions such that f(k,.) is continuous and monotone
increasing foreach k > 0. Then limy,_, . o f (k, ) is a left continuous function
intand lim,_, ,  f(k,t) is a right continuous function in it.

Denote A = {4/ : (0,1] — (0, 1]} where ¢ is right continuous.

DEFINITION 5. (Zheng & Wang, 2019) Let (X, M, ) be a fuzzy metric space.
Amapping f : X — X is said to be a fuzzy Meir-Keeler contractive mapping
with respect to § € A if the following condition holds:

forall e € (0,1),e —0(e) < M(x,y,t) < e implies M(fz, fy,t) >¢, (1)
forall z,y € X,t > 0.

DEFINITION 6. (Jain et al, 2009) Two self maps [ and g in a fuzzy metric

space (X, M, x) are said to be weakly compatible if they commute at their

coincidence points i.e. for x € X, fr = gx = y implies gy = fy.
Interpolative generalised Meir-Keeler contraction

DEFINITION 7. Let (X, M, x) be a fuzzy metric space. A pair (f,g) of self
maps in X is said to be an interpolative generalised Meir-Keeler contractive
if there exists o, 5 € [0,1) witha+ < 1 and forall z,y € X,t > 0

forall e € (0,1),e —d(e) < M(x,y) < e implies M(fz, fy,t) >¢, (2)
where
M(z,y) = (M(fz, gz, ) (M(fy, gy,1)) (M (gz, gy, 1))}~

REMARK 1. From equation (2) for all z # y € X,t > 0 the pair (f,g) is a
strict contraction i.e.

M(fz, fy,t) > M(z,y).
Thus for z # y.

M(faz, fy.t) > (M(fz, gz, t))*(M(fy, gy.t))* (M (gz, gy, )T~ (3)
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REMARK 2. Taking g = I, the identity map in equation (2)we obtain
forall e € (0,1),e —d(e) < M(x,y) < e implies M(fx, fy,t) >¢€, (4)
where
M(z,y) = (M(fz,z,6))*(M(fy,y,)" (M (w,y,£)) =7

which is an interpolative generalised Meir-Keeler contraction, for a self map
f.
REMARK 3. Taking o = 0,5 = 0 in equation (4) then M(z,y) = M(z,y,t)
and we have

forall e € (0,1),e —d(e) < M(z,y,t) < e implies M(fz, fy,t) >¢, (5)
which is precisely the Meir-Keeler contraction, for a self map given by

Zheng and Wang (Zheng & Wang, 2019).

LEMMA 4. (Zheng & Wang, 2019) If 6 € A, then fort € (0,1), there exists
k = k(t) € N such that

t+%<1and5(t+@)—¥>0.

Before we prove the main result, we prove the following lemma:

LEMMA 5. Let (f,g) be a pair of an interpolative Meir-Keeler contrac-
tive mapping with respect to 6 € A and f(X) C g(X). Construct
a sequence {y,}, by fx, = grpnt1 = yn, forn = 0,1,2,.... Then
limy, 400 M (Yn, Yn+1,t) = 1.

Proof. Suppose if possible on the contrary that lim,,_, oo M (yp, yn+1,t) =
p(< 1). For a, g € ]0,1) we have

. - (M (fxn, 920, ) (M (fTni1, gTni1,t))?
HETOOM(xn7xn+1) - HETOO{ (M(g$n>g$n+1at))(1_a_6)
= lim { (M(?/n’yn—l’t))o‘(M(ynH,yn,t))ﬂ}
n—+00 (M(yn_17yn+7t))(1—a_5)
= i a8, (1-a—p)
Jm (ppp )
pr— p'

By using lemma (4), forp < 1 and 6 € A we can find k£ = k(p) € N such
that
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5 B 5
p+%<1and6(p+%)f%>0.

Since lim,,_, 4 oo M (zy, zy+1) = p, We can find ng such that when n > ny,

M(mn,:cn+1)>p+5(km—5<p+6(km>. (6)

Also, there exists n; such that whenever n > n;,

M(zy, Tni1) <p+5(kp). (7)

Let n > max{ng,n;}. Then both equations (6), and ( 7) hold for such n.
Taking e = p + @, in equation (2) we get

M(fxnafl‘n+lat) >p+ 5(kp)a

i. e MYn,Ynt+1,t) > p + @, which contradicts the fact that
limy,—y 0o M (Yn, Yn+1,t) = p. Therefore, lim,,, y oo M (Y, Yn+1,t) = 1. O

Main results

Ouir first new result is the next one:

THEOREM 2. : Let f and g be self maps in a fuzzy metric space (X, M, x)
satisfying the following conditions:
(4.11) f(X) € g(X);

(4.12) The pair (f, g) is an interpolative generalised Meir-Keeler contraction;
(4.13) f(X) is complete;

(4.14) The pair (f,g) is weakly compatible.

Then f and g have a unique common fixed point in X if and only if there
exists xo € X such that A\, , M(xo, f(xo),t) > 0.

Proof. :  Suppose the pair (f,g) has a unique common fixed point
u then v = fu = gu. Therefore, M(u, fu,t) = 1,v¢ > 0. Hence
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Niso M (u, fu,t) > 0.

Conversely, suppose that there exists zg € X such that
Aiso M (o, f(x0),t) > 0. Construct a sequence {y,}, by defining
fxn = grni1 = yn, forn =0,1,2,.... First we show that if the two maps
f and g have a common fixed point then it is unique. Let v and v be two
common fixed points of f and g. Then v = fu = guand v = fv = gv. We
show that u = v.

Suppose, on the contrary that v # v, then fu # fv. Now

M(u,v) = (M(fu,gu,t)*(M(fv,gv,1)*(M(gu, gv, )17,
(M (u,u, t))*(M (v, v, ) (M (u, v, t) 372,
= (M(u,0,)0779),

Now

M(u,v,t) = M(fu, fu,t),
> M(u,v), using (3)
= (M(u,v,t)=2=H

i e. M(u,v,t) > (M(u,v,t)) =5,
implies

(M (u,v,1)) @+ > 1,
which is not true as the left hand quantity is less than 1.So0 u = v. Thus, if
the pair (f, g) has a common fixed point then it is unique.
Step 1 To see the existence of a common fixed point of the self maps f
and g, we consider the following cases.
CASE | Suppose any two terms of the sequence {y,} are equal i. e. for
some n € N,yn = Ynt1- AS Yn = fTn = gTnt1 = fTny1 = 9Tni2 = Ynt1
we have fzr,+1 = grn1. Let fo,1 = gy = 2. So 2,41 is a point of
coincidence of the pair (f,g). As the pair (f,g) is weakly compatible we
have fz = gz. Now we show that fz = 2. Suppose, if possible on the
contrary, that fz # z so fz # fx,+1. By using equation (3) we have

M(z, fz,t) = M(fzapr, fz1),
> (M(fni1, gni1, ) (M(f2,92,0)° (M(gzns1, g2, 1)),
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= (M(z,2,8))(M(f2, f2,0)°(M(z, fz,)) 77,
= (M(z, fz, 1)) 7P,

ie.
M(z, fz,t) > (M(z, fz,t))3=>8) forall t > 0 implies (M (z, fz,t))+F) >
1, which is not possible. Hence fz = 2. Therefore, z is a common fixed
point of the pair (f, g) in this case.

So we can assume the consecutive terms of the sequence {y,} are
distinct.

Again, to see the existence of a common fixed point in other cases, we
first show that all the terms of the sequence {y,,} are distinct.
CASE Il Suppose y,, = ym,, for some m > (n + 1), then as all the consec-
utive terms of the sequence {y,} are distinct, we claim that y,,+1 = ym+1-
Suppose if possible on the contrary y,+1 # ym+1 then y, # y,i1 #
Ym+1l # Ym implies y, # vy, Which contradicts our assumption. So we
have y,+1 = ym+1- Also and

M (Yn+1,Ynt2,t) = M(f2nt1, frni2,t)

> { fwm,gxnﬂ,t))ﬂ(M(fxn+z,gxn+2,t>>ﬁ}
(9Zn+1, 9Tn+2, t))(l_a_ﬁ)

o yn-‘rlaynut))a(M(yn-‘rQayn-‘rlut))ﬁ
yna Yn+1, t))(l_a_ﬂ)

= (M(yn+layn7 )) 75(M(yn+27yn+1vt>)ﬁ

M (Yns1s Yns2,t) > (M (Yns1, Yn, )P (M (Ynt2, yns1t))”.
Thus
M (Yns Ynt1,t) < M(Yn+1, Ynt2,1)- (8)
So

M(ymynJrlvt) < M(yn+1ayn+2at) < M(yn+279n+3vt) <. < M(ym’merlvt)‘

i. e M(yn,Yn+1,t) < M(yn,yn+1,t), Which is not possible. So this case
does not arise.
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Thus, we conclude that for distinct n,m € N,y, # y,. Therefore, the
elements of the sequence {y,,} are distinct. From equation (8) we have

M(yn7 Yn+1, t) < M(yn+17 Yn+2, t)7

forall t > 0. Thus, {M (yn,yn+1,t)}, for each t > 0, is a strictly increasing
sequence, which is bounded above by 1. Therefore, by lemma 5, for ¢ > 0,

lim M(ynayn+1vt) =1, (9)

n—-+o0o

Now we prove that the sequence {y, } is M-Cauchy. Suppose if possible
on the contrary that it is not true; then there exist n € (0,1),%y > 0 and the
sequences {p(n)},{q(n)} (p(n) being the smallest ones of the index)

n < p(n) < Q(n)a M(yp(n)a Yq(n)> tO) <1-mn, M(yp(n)fhyq(n)vtO) >1-—n.
(10)
STEP 2: In this step, we show that limy, oo M (Yp(n)—1Yg(n)—1,t0) = 1 — 0.
Now foralln > 1,0 < A < tp/2, we obtain,

l—=n > M(yp(n)) yq(n)ato)a using (1 0)
> M(yp(n)> Yp(n)—1> )‘) * M(yp(n)flv Yq(n)—1> to, A — 2)* (11)
*M(yq(n)—lv Yq(n)» )‘)
Let
ha (t) = HEIEOOM(yp(n)—Ia Yq(n)—15 t)v t>0.
Taking the limit supremum on both sides of equation (11), and using the
properties of M and x, and by lemma 3, we obtain
1—-n >1x% hmn—)—l—ooM(yp(n)—la Yq(n)—1> to — 2)\) * 1 using (10)
= hl (to — 2)\).
Since M is bounded with the range in (0,1], continuous and non-

decreasing in the third variable t, it follows from lemma 3, that &, is contin-
uous from the left. Therefore, for A — 0, we obtain

h1 (tO) = nETwM(yp(n)fla Yq(n)-1, tO) <l-n (12)

Let
ha (t) = himn%JrooM(yp(n)flv Yq(n)—1> t)7 t>0.
Again, foralln > 1,A >0

M(yp(n)fla Yq(n)—1, to + A) > M(yp(n)fla Yq(n)> tO) * M(yq(n)qu(n)fb )‘)
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> (]' - 77) * M(yq(n)a Yq(n)—1> tO) USing (10)

Taking the limit infimum as n — +oc in the above inequality, we obtain

ho(A +to) = lim, oM (Ygn)—1, Yg(n)—1, A + to),
> (1 —=mn)*lim, M (Ypn)s Yg(n)—1> A)s using (9)
= (I1—-m)x1
= 1-—n.

Since M is bounded with the range in (0,1] , continuous and non-
decreasing in the third variable t, it follows from lemma 3, that ks is contin-
uous from the right. So letting A — 0, we obtain

himn—>+ooM(yp(n)—17 Yq(n)—1, tO) > (]‘ - 77) (1 3)

Combining the inequalities (12) and (13), we get

lim M(yp(n)fhyq(n)fla tO) = (1 - 77) (14)

n—-+o0o

STEP 3 In this step, we show that limy, 1 oo M (Yp(n), Yg(n), to) = 1 — 1.
From equation (10) we have

mn%+mM(yp(n)7 Yq(n)» tO) <1l-n. (1 5)

Also for all » > 1 and A > 0 we have

M(yp(n)a Yq(n)> to + 2)\) > M(yp(n)7 Yp(n)—1> )‘) * M(yp(n)fh Yq(n)—1> tO) *
* M(yq(n)—b Yq(n)> )‘>

Taking the limit infimum as n — +oo in the above inequality, using (9),
(14) and the properties of M and * and by lemma 2, we obtain

liimn—>+ooM(yp(n)a Yq(n)» to + QA) > 1x liimn—>+ooM(yp(n)—17 Yq(n)-1, t()) * 1
=1-mn, using (14)
(16)
Since M is bounded with the range in (0, 1], continuous and non-
decreasing in the third variable t, it follows from lemma 3 that
lim,, . oo M (Yp(n)» Yq(n)- to) is @ continuous function of t from the right.
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Therefore, for A — 0, we obtain

hmn%JrooM(yp(n) 'y Yq(n)> 750) > (1 - 77) (1 7)

Combining inequalities (15) and (17), we get

lim M (Yp(n)s Yg(n)> to) = (1 —n). (18)

n—-+4o0o
STEP 4 In this step, we show that the sequence {y,} is an M-Cauchy
sequence.

Using equations (9) and (14) at t = ¢y, we have

:{ (M (fzpem (n)> t0)) (M (fx
q(n

M (zp(n), %q(n)) ( M(gxp(n) g

:{ (M(yp(n)7yp(n)flatO))a(M(yq(n),yq(n)iljto))ﬁ }
(M(yp(n) 15 Yq(n) ,to))(lfafﬂ)
(19)
Therefore
i M (@, w) = (Lm0, (20)
And
M (f2p(n)s 9Tp(n)» t0))* (M T, 1))
M(xpmy, Tem)) = {( (f2p(n)s 9Tp(n): 10))* (M (fq 1( ) )q() 0)) }

(M(gl’ p(n)s 9Lq(n) 7t0)
> M(fxp(n)a fxq(n)7 )
= M(Yp(n), Yq(n)> to)-

M (Yp(n) Yg(n): t0) > M(Tp(n) To(n)) (21)
For n — +o00 and using equations (20) and (21), we have
(1—m) > @ =t

implies that (1 — 7)(®*#) > 1., which is not possible as(1 — 1) < 1. So,{y,}
is an M-Cauchy sequence in g(X) which is M-complete. Therefore, there
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exists z € g(X) such that
{yn} = 2. (22)

{fzn} =2z and {gzni1} — 2. (23)
As z € g(X) there exists v € X such that
z = gu. (24)

STEP 5 Now we show that gv = fv. Suppose, on the contrary, that fv £
guv(= w). Then exists a positive integer ny such that gv # gx,,, foralln > ny.

M(an,v) = (M(fan, g2n, 1) (M (fo, gv.))° (M (gzn, gv. 1) 7>~
= (M(ya,ya—1.0)* (M (f0,2,6) (M (g, 2, )77,

Now

M(fxmf?/,t) > M(.rmu)
= (M (yn,yn1,0)*(M(f0,2,6) (M (garn, z,8)) =),

For n — +o00 and using equations (9), (23) and (24) we get
M(z, fv,t) > [M(fv,z,t)]°i. e. M(fv,zt)]'”# > 1, which is not possible
if fv # 2. Hence fv = v and we have

fo=gv ==z (25)
As the pair of self maps (f, g) is weakly compatible, we have
fz=gz. (26)

STEP 6 Now we show that fz = z. Suppose, on the contrary that fz # 2.
Then gz # z.

M(z,0) = (M(fz920)*(M(fv,gv,8))*(M(gz, go,t) !~
= (M(fz2t)"*"  using (25, 26)

and

M(fzz2t) = M(fz, fo,t)
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> M(z,v), using (25)
= [M(fz,z,t](lf‘kﬁ).

i. . M(fz z,t)*#) > 1 which is not possible as the left hand side is less
than 1.Thus, fu = gu = . O

Taking ¢ = I in Theorem 2, then the sequence {z,} = {xo, fxo, -
-fMxg,,- - -} becomes a Picard sequence for the self map f and we have

COROLLARY 1. Let f be an interpolative fuzzy Meir-Keeler contractive map
on a M-complete fuzzy metric space (X, M, ). Then the map f has a unique
fixed point in X.

REMARK 4. If we take @ = 0 and 3 = 0 in the above corollary, we obtain
Theorem 3.1 of Zheng and Wang (Zheng & Wang, 2019).

ExamMPLE 1. (of Theorem 4.1) Let X = [0,1] . Defineaselfmap f: X — X
by f(z) = 3, and g(xz) = z, the identity map on X. Taking M(z,y) =
m, then (X, M, .) is a complete stationary fuzzy metric space with the
product t-norm. Define § as follows:

1. H 3

5(t) =< ) !f0_<1t<4’
—— s, = <t < B
n n+1

aEDE forn > 4.

Then § € A.

Taking a« = 0 = (3. observe that for all values of z,y € X, f(z), f(y) €

[0, %). We show that the quadruple (X, M, 4, f) is an interpolative Meir-
Keeler contractive. For this we prove the following condition:

forall €€ (3

1,1),6—(5(6) < M(z,y) <e= M(fzx, fy) > e

fee(3,1) = =1 <e< 1. forn > 4,s04(t) = m
Therefore, the inequality e— < M (z,y) < € gives

(%) — sy <€ 0(0) < < € < giy- Therefore ; < d(z,y) <

3o

1
1+d(=z,y)
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which implies that =,y € [0, 1]. Hence

1 1 n

M = = -
(fz, fy) 1+d(fz, fy) 1+%>1+% n+1>

€.

Thus, the quadruple (X, M,J, f) is an interpolative Meir-Keeler con-
tractive and xz = 0 is the unique fixed point of the map f.
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B[O CTATbW: opurnHanbHas Hay4Hasi cTaTbs
Pestome:

BeedeHrue/yenb: Llens 0aHHOU cmambu 3aK/o4Haemcsi 8 ege-
OeHuU MoHSAMUSI UHMepPnosiuuoHHo20 0606WeHHO20 ycrosus
cxxamusi Meupa-Kennepa 0nsi omobpaxkeHuUl 8 HeHemKom mem-
pUYECKOM MpocmpaHcmee, Komopoe pacuwupsiem, 06bLeduHs-
em u 0bobwaem MHoz2o006pasue Meupa-Kennepa, npedHa3Ha-
YeHHoe moJsibKo 01 00Ho20 omobpaxeHusi. [lpu npumeHe-
HUU ycmaHaenueaemcsi eQuHasi meopema 0 CO8MECMHOU Hero-
dsuxxHoU moyke A5 d8yx omobpaskeHul Yepes crabyto coeme-
cmumocms. B cmambe npusedeH npumep, dokasbigaroujuli do-
CmMo8epHOCMb Pe3ybmamos Uccie008aHUusl.

Memodsi: Memodb! chbyHKUUOHAaMbHO20 aHanu3a ¢ cokpauleHu-
em Meupa-Kennepa.

Pesynbmamei: NonyyeHa yHUKanbHas HernodsuxHasi moyka onsi
omobpaxeHuli 8 HEYEMKOM MempuUYeCcKOM MpocmpaHcmee.

Bbigodni: lNonyyeHa HernodsuxHas moyka cobCmMeeHHbIX omo-
6paxeHudl.

Kniroyesble criosa: Hedemkoe Mempuyeckoe MpocmpaHcmeo,
obujue ¢bukcuposaHHblie MoYKU, crnabasi coemecmumMocms, UH-
mepnonsayuoHHoe 0b6obuweHHoe cokpauleHue Meupa-Kennepa.

UHTEPIOJIATUBHA YOMNWTEHA MENP-KENTIEPOBA
KOHTPAKUNJA
Cobxa Jaun?®, Byk H. Ctojurbkosuh®, Cmojan H. PageHosuh®

& Shri Vaishnav Vidyapeeth Vishwavidyalaya, Kategpa matematuike,
WHaope, Magja MNpagew, Peny6nvka NHanja

5 YuuBepauteT y Hoom Cagy, MpupoaHo-MaTeMaTuyuku dakynTer,
Hoswu Capg, Penybnuka Cpbuja, ayTop 3a npenucky

® YHuBep3auTeT y Beorpany, MalumHcku dakynTer,
Beorpapg, Peny6nuka Cpbuja

OBJIACT: matemaTtuka
KATEFOPWJA (TUM) YNAHKA: opyrmHanHiu Hay4Hu pag
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Caxxemak:

Yeod/uurs: Lurb ooz pada je da ce ysede riojam UHMepro-
namusHoe eeHepanu3osaHoz Meup-Kenepogoe KoHmMpakmuse-
HOeZ ycrioea 3a npecriukasarba y hy3umMempuyKkoMm fpocmopy.
OH yeehaea, objeduryje u eeHepanu3syje Meup-Kenepogy KoH-
mpakyujy u cryxu 3a camo jeOHo ripecriukasare. Kopucmehu
ea, ycriocmaerbamo jeOuHcmeeHy 3ajeOHUYKY meopemMy (bUKCHe
mauke 3a 0ea rpecriukasarba Kpo3 crnaby komnamuburiHocm.
Pad cadpxu npumep Koju nokasyje sasiudHoCm Hawux pesyr-
mama.

Memode:  Memode yHKyuoHanHe aHanude ca Meup-
Kenepoeom KoHmpakuyujom.

Pesynmamu: JeduHcmeeHa (hbuKkcHa mayka 3a rpecrukasara y
gysunpocmopy je 0obujeHa.

3akrbyyak: @ukcHa madyka ripecriukasara camoe y cebe je 0o-
bujeHa.

KrbyyHe peyqu: ¢hyaumempuyku rnpocmop, 3ajedHuyke hUKCHe
mauke, criaba komnamubusHocm, UHMepronamusHa eeHepa-
nuszoeaHa Meup-Keneposa koHmpakuuja.
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