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We prove Browder’s convergence theorem for multivalued mappings in a uniformly convex Banach space with a uniformly
Gâteaux differentiable norm by using the notion of diametrically regular mappings. Our results are significant improvement on
results of Jung (2007) and Panyanak and Suantai (2020).

1. Introduction

Let ðE, k·kÞ be a Banach space.We denote byCBðEÞ the fam-
ily of nonempty closed bounded subsets of E and KðEÞ the
family of nonempty compact subsets of E. For any nonempty
subset C of E and x ∈ E, the distance from x to C is defined by

dist x, Cð Þ≔ inf x − yk k: y ∈ Cf g: ð1Þ

The radius of C relative to x is defined by

R x, Cð Þ≔ sup x − yk k: y ∈ Cf g: ð2Þ

The diameter of C is defined by

diam Cð Þ≔ sup x − yk k: x, y ∈ Cf g: ð3Þ

The set C is said to be bounded if diamðCÞ <∞. The
Hausdorff distance on CBðEÞ is defined by

H A, Bð Þ≔max sup
a∈A

dist a, Bð Þ, sup
b∈B

dist b, Að Þ
� �

 for allA, B ∈CB Eð Þ:

ð4Þ

A multivalued mapping T : C⟶CBðEÞ is said to be
contractive if there exists a constant k ∈ ½0, 1Þ such that

H T xð Þ, T yð Þð Þ ≤ k x − yk k for all x, y ∈ C: ð5Þ

If (5) is valid when k = 1, then T is said to be nonex-
pansive. It is clear that every contractive mapping is nonex-
pansive, but, in general, the converse is not true. A point
x ∈ C is said to be a fixed point of the multivalued mapping
T if x ∈ TðxÞ. We denote by FixðTÞ the set of all fixed
points of T. Additionally, if fxg = TðxÞ, then x is called
an endpoint (or a stationary point) of T. We denote by
EndðTÞ the set of all endpoints of T. We can see that for
each mapping T, EndðTÞ ⊆ FixðTÞ. We may say in other
words that the concept of endpoints seems to be more
complicated than the concept of fixed points. Nevertheless,
both concepts are coincident when T is a single-valued
mapping; in this case, EndðTÞ = FixðTÞ.

Let T : C⟶KðCÞ be a multivalued nonexpansive
mapping. Given u ∈ C and t ∈ ð0, 1Þ, let Gt : C⟶KðCÞ be
defined by

Gt xð Þ = tT xð Þ + 1 − tð Þu, x ∈ C: ð6Þ

By Nadler’s theorem [1], Gt is a contraction and admits a
fixed point xt ∈ C, that is,

xt ∈ tT xtð Þ + 1 − tð Þu: ð7Þ

If T is single-valued, then

xt = tT xtð Þ + 1 − tð Þu: ð8Þ
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The strong convergence of the net fxtg for a single-
valued nonexpansive mapping T , which is defined by (8),
has been investigated by many authors; especially in 1967,
Browder [2] established the great influence to the develop-
ment of approximated fixed point theory. Some relevant def-
initions and concept will be given in the next section.

Theorem 1 (Browder [2]). Let C be a nonempty bounded
closed convex subset of a Hilbert space H and T : C⟶ C
be a nonexpansive mapping. Fix u ∈ C and let xt be defined
by (8). Then, fxtg converges strongly as t⟶ 1 to the element
of FixðTÞ nearest to u.

A natural question which arises is whether Browder’s
convergence theorem can be extended to the multivalued
case. Pietramala [3] (see also Jung [4]) gave the following
example which shows that it is not true in general.

Example 1. Let C = ½0, 1� × ½0, 1� be the square in the real plane
and T : C⟶KðCÞ be defined by

T a, bð Þ≔ the triangle with vertices 0, 0ð Þ, a, 0ð Þ, 0, bð Þ for all a, bð Þ ∈ C:
ð9Þ

It is easy to see that for any ða1, b1Þ, ða2, b2Þ ∈ C,

H T a1, b1ð Þ, T a2, b2ð Þð Þ
=max a1 − a2j j, b1 − b2j jf g ≤ a1, b1ð Þ − a2, b2ð Þk k:

ð10Þ

This implies that T is nonexpansive. It is also easy to see
that the fixed point set of T is the set fða, 0Þ: 0 ≤ a ≤ 1g ∪
fð0, bÞ: 0 ≤ b ≤ 1g. Let u = ð1, 0Þ; then, the mapping Gt
defined by (6) has the fixed point set FixðGtÞ = fða, 0Þ: 1 −
t ≤ a ≤ 1g. Let

xt =
1/n, 0ð Þ, if t = 1 − 1/nð Þ,
1, 0ð Þ, otherwise:

(
ð11Þ

Then, fxtg satisfies (7), but it does not converge. This
example also shows that the sequence fFixðGtÞg does not
converge as t⟶ 1 to FixðTÞ under the Hausdorff metric.

Pietramala [3] extended Browder’s convergence theorem
to the multivalued mapping case with the endpoint condi-
tion. Acedo and Xu [5] showed the strong convergence of
the net fxtg defined by (7) in a Hilbert space under the end-
point condition. Later on, it was extended to a Banach space
with a sequentially continuous duality mapping by Kim and
Jung [6]. Sahu [7] proved the strong convergence of fxtg in
a uniformly convex Banach space with a uniformly Gâteaux
differentiable norm. Since then, the strong convergence of
fxtg has been improved and many papers have appeared
(see for instance [4, 8, 9]). Jung [4] provided the strong
convergence of fxtg for a multivalued nonexpansive map-
ping in a uniformly convex or a reflexive Banach space hav-
ing a uniformly Gâteaux differentiable norm. He also noted

that the endpoint condition should be added in the main
results of Sahu [7].

Theorem 2 (Jung [4]). Let E be a uniformly convex Banach
space with a uniformly Gâteaux differentiable norm, C a non-
empty closed convex subset of E, and T : C⟶KðEÞ a multi-
valued nonexpansive mapping. Suppose that C is a
nonexpansive retract of E. Suppose that T satisfies the end-
point condition and that for each u ∈ C and t ∈ ð0, 1Þ, the con-
traction Gt defined by (6) has a fixed point xt ∈ C. Then, T has
a fixed point if and only if fxtg remains bounded as t⟶ 1,
and in this case, fxtg converges strongly as t⟶ 1 to a fixed
point of T .

Very recently, Panyanak and Suantai [10] brought the
concept of diametrically regular mappings which is more
general than the concept of the endpoint condition to prove
Browder’s theorem for multivalued nonexpansive mappings
in Hadamard spaces.

Theorem 3 (Panyanak and Suantai [10]). Let C be a non-
empty closed convex subset of a Hadamard space ðX, ρÞ and
T : C⟶KðCÞ be a multivalued nonexpansive mapping.
Fix u ∈ C and let fxtg be defined by (7). Suppose that fxtg is
diametrically regular for T . Then, T has an endpoint if and
only if fxtg is bounded as t⟶ 1. In this case, fxtg converges
strongly to the unique point ~x in EndðTÞ such that

ρ u, ~xð Þ =min ρ u, eð Þ: e ∈ End Tð Þf g: ð12Þ

In this paper, we will show that the result of Jung [4] in
Theorem 2 can be approached without the endpoint condi-
tion by using the notion of diametrically regular mappings.
Our results extend and complement many known results
including those of [2, 4, 7, 10–12].

2. Preliminaries and Lemmas

Throughout this paper, ℕ stands for the set of natural num-
bers and ℝ stands for the set of real numbers.

Let E be a Banach space and let C be a nonempty subset
of E. A multivalued mapping T : C⟶CBðEÞ is said to
be diametrically regular if there exists the net fxαg in C such
that limαdiamðTðxαÞÞ = 0. In this case, we call fxαg a diamet-
rically regular net for T . The mapping T is said to satisfy the
endpoint condition if TðyÞ = fyg for any y ∈ FixðTÞ. Notice
that if C is a nonempty closed convex subset of a uniformly
convex Banach space E and T is a nonexpansive mapping,
then EndðTÞ is closed and convex (see [13]).

A Banach space ðE, k·kÞ is said to be uniformly convex if
for each ε ∈ ð0, 2� there exists δ > 0 such that for any x, y ∈ E
the conditions kxk ≤ 1, kyk ≤ 1, and kx − yk ≥ ε imply

x + yk k
2 ≤ 1 − δ: ð13Þ

It is well known that if E is uniformly convex, then E is
reflexive and strictly convex (cf. [14]). The norm of E is said
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to be Gâteaux differentiable (and E is said to be smooth) if

lim
t→0

x + tyk k − xk k
t

exists ð14Þ

for each x, y in its unit sphere SE = fx ∈ E : kxk = 1g. It is said
to be uniformly Gâteaux differentiable if for each y ∈ SE, this
limit is attained uniformly for x ∈ SE . We denote by J the
(normalized) duality mapping from E into 2E∗ , i.e.,

J xð Þ = x∗ ∈ E∗ : x, x∗h i = xk k2 = x∗k k2, x ∈ E
n o

, ð15Þ

where h·, · i denotes the generalized duality pairing.
A subset C of E is said to be a retract if there exists a con-

tinuous mapping Q : E⟶ C with C = FixðQÞ. Any such
mapping Q is a retraction of E onto C. If Q is nonexpansive,
then C is said to be a nonexpansive retract of E (cf. [14, 15]).

Let μ be a linear continuous functional on ℓ∞ and
a = ða1, a2,⋯Þ ∈ ℓ∞. We will sometimes write μnðanÞ in
place of the value μðaÞ. A linear continuous functional
μ such that kμk = 1 = μð1Þ and μnðanÞ = μnðan+1Þ for
every a = ða1, a2,⋯Þ ∈ ℓ∞ is called a Banach limit. We
know that if μ is a Banach limit, then

lim inf
n→∞

an ≤ μn anð Þ ≤ lim sup
n→∞

an ð16Þ

for every a = ða1, a2,⋯Þ ∈ ℓ∞. Let fxng be a bounded
sequence in E. Then, the real-valued continuous function
ϕ on E defined by

ϕ zð Þ = μn xn − zk k2, z ∈ E, ð17Þ

is convex.
The following lemma was given in [16].

Lemma 4 (see [16]). Let C be a nonempty closed convex subset
of a Banach space E with a uniformly Gâteaux differentiable
norm and let fxng be a bounded sequence in E. Let μ be a
Banach limit and u ∈ C. Then,

μn xn − uk k2 =min
y∈C

μn xn − yk k2 ð18Þ

if and only if

μn x − u, J xn − uð Þh i ≤ 0 ð19Þ

for all x ∈ C.

The following result was essentially given by Reich [17]
and also proved by Takahashi and Jeong [18].

Lemma 5 (see [18]). Let E be a uniformly convex Banach
space, C a nonempty closed convex subset of E, and fxng a

bounded sequence in E. Then, the set

M = u ∈ C : μn xn − uk k2 =min
z∈C

μn xn − zk k2
n o

ð20Þ

consists of one point.

From now on, we will use the notation xn ⇀ x (resp.,
xn ⟶ x) for a sequence fxng converging weakly (resp.,
converging strongly) to a point x. The following two
lemmas are also needed.

Lemma 6 (see [19]). Let C be a nonempty subset of a metric
space E, fxng be a sequence in C, and T : C⟶KðEÞ be a
multivalued mapping. Then, Rðxn, TðxnÞÞ⟶ 0 if and only
if distðxn, TðxnÞÞ⟶ 0 and diamðTðxnÞÞ⟶ 0.

Lemma 7 (see [20]). Let C be a nonempty closed convex subset
of a uniformly convex Banach space E and T : C⟶KðEÞ be
a multivalued nonexpansive mapping. Then, the following
implication holds:

xnf g ⊆ C, xn ⇀ x, R xn, T xnð Þð Þ⟶ 0⟹ x ∈ End Tð Þ: ð21Þ

3. Main Results

We begin this section by proving that the diametric regularity
of a nonexpansive mapping T with a nonempty fixed point
set is weaker than the endpoint condition. Our proof follows
the ideas of proof in Panyanak and Suantai [10].

Proposition 8. Let E be a uniformly convex Banach space
with a uniformly Gâteaux differentiable norm, C a nonempty
closed convex subset of E, and T : C⟶KðEÞ a multivalued
nonexpansive mapping with FixðTÞ ≠∅. Suppose that C is
a nonexpansive retract of E and that for each u ∈ C and
t ∈ ð0, 1Þ, the contraction Gt defined by GtðxÞ = tTðxÞ + ð1 −
tÞu has a fixed point xt ∈ C. Then, the following statement
holds:

ð§Þ if T satisfies the endpoint condition, then fxtg is a dia-
metrically regular net for T .

Proof. By Theorem 2, lim
t→1

xt = ~x, where ~x ∈ FixðTÞ. Since T

satisfies the endpoint condition, ~x ∈ EndðTÞ. For v,w ∈ T
ðxtÞ we have

v −wk k ≤ v − ~xk k + ~x −wk k ≤ dist v, T ~xð Þð Þ
+ dist w, T ~xð Þð Þ ≤ 2H T xtð Þ, T ~xð Þð Þ ≤ 2 xt − ~xk k: ð22Þ

This implies that lim
t→1

diamðTðxtÞÞ = 0, and hence, fxtg
is diametrically regular for T .

The following example shows that the endpoint condi-
tion in Proposition 8 is necessary.
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Example 2. Let C≔ ½0, 1�, E≔ℝ, and T : C⟶KðEÞ be
defined by

T xð Þ = 0, 1 + x½ � for all x ∈ C: ð23Þ

Then, T is a multivalued nonexpansive mapping with
FixðTÞ = ½0, 1� and EndðTÞ =∅. Since diamðTðxÞÞ = 1 + x
for all x ∈ C, there is no net fxtg in C which is diametrically
regular for T .

The main theorem is proved as follows.

Theorem 9. Let E be a uniformly convex Banach space with a
uniformly Gâteaux differentiable norm, C a nonempty closed
convex subset of E, and T : C⟶KðEÞ a multivalued nonex-
pansive mapping. Suppose that C is a nonexpansive retract of
E and that for each u ∈ C and t ∈ ð0, 1Þ, the contraction Gt
defined by GtðxÞ = tTðxÞ + ð1 − tÞu has a fixed point xt ∈ C.
Suppose that fxtg is diametrically regular for T . Then, T has
an endpoint if and only if fxtg is bounded as t⟶ 1, and in
this case, fxtg converges strongly as t⟶ 1 to an endpoint
of T .

Proof. Let e ∈ EndðTÞ. By the compactness of T , for each t
∈ ð0, 1Þ there exists yt ∈ TðxtÞ such that xt = tyt + ð1 − tÞu.
Since T is nonexpansive,

yt − ek k = dist yt , T eð Þð Þ ≤H T xtð Þ, T eð Þð Þ ≤ xt − ek k: ð24Þ

This implies that

xt − ek k ≤ t yt − ek k + 1 − tð Þ u − ek k ≤ t xt − ek k + 1 − tð Þ u − ek k,
ð25Þ

and hence, kxt − ek ≤ ku − ek. Therefore fxtg is bounded.
Conversely, suppose that fxtg remains bounded as t⟶ 1.
Let ftng be a sequence in ð0, 1Þ converging to 1 and put
xn ≔ xtn . For each n ∈ℕ, let yn ∈ TðxnÞ be such that xn =
tnyn + ð1 − tnÞu. Then,

dist xn, T xnð Þð Þ ≤ xn − ynk k = 1 − tnð Þ u − ynk k⟶ 0, as n⟶∞:

ð26Þ

Since fxng is bounded, we define ϕ : E⟶ ½0,∞Þ by

ϕ zð Þ = μn xn − zk k2: ð27Þ

Since ϕ is continuous and convex, ϕðzÞ⟶∞ as
kzk⟶∞. As E is reflexive, ϕ attains its infimum over
C (cf. [21], p.79). Let ~x ∈ C be such that

μn xn − ~xk k2 = min
y∈C

μn xn − yk k2, ð28Þ

and let

M = x ∈ C : μn xn − xk k2 = min
y∈C

μn xn − yk k2
� �

: ð29Þ

Then, M is nonempty because ~x ∈M. We also
obtain that M is a bounded closed convex subset of
C. Since C is a nonexpansive retract of E, we assume
that Q is a nonexpansive retract of E onto C. Then,
for any y ∈ E, we have

μn xn − yk k2 ≥ μn Q xnð Þ −Q yð Þk k2
= μn xn −Q yð Þk k2 ≥ μn xn − ~xk k2,

ð30Þ

and hence, μnkxn − ~xk2 = min
y∈E

μnkxn − yk2. This implies

that ~x is a global minimum point over all of E. Fur-
thermore, ~x is a unique element in M by Lemma 5.
Since Tð~xÞ is compact, for each n ≥ 1, there exists wn
∈ Tð~xÞ for ~x ∈M such that

yn −wnk k = dist yn, T ~xð Þð Þ ≤H T xnð Þ, T ~xð Þð Þ ≤ xn − ~xk k:
ð31Þ

Let fwnk
g be a convergent subsequence of fwng.

Assume that wnk
⟶w ∈ Tð~xÞ. For k sufficiently large,

we obtain from (26) and (31) that

xnk −w
�� �� ≤ xnk − ynk

��� ��� + ynk −wnk

��� ��� + wnk
−w

�� ��
= 1 − tnk
� �

u − ynk

��� ��� + ynk −wnk

��� ��� + wnk
−w

�� ��: ð32Þ

Thus, μnkkxnk −wk2 ≤ μnkkynk −wnk
k2 ≤ μnkkxnk − ~xk2.

But ~x is the unique global minimum element, w ∈M.
As we know from Lemma 5 that M consists of one
point, it follows that ~x =w ∈ Tð~xÞ. We now show that
f~xg = Tð~xÞ. Take v ∈ Tð~xÞ and choose unk ∈ TðxnkÞ so
that kv − unkk = distðv, TðxnkÞÞ. Thus,

xnk − v
�� �� ≤ xnk − ynk

��� ��� + ynk − unk

��� ��� + unk − v
�� ��

≤ 1 − tnk
� �

u − ynk

��� ��� + diam T xnk
� �� �

+H T xnk
� �

, T ~xð Þ� �
≤ 1 − tnk
� �

u − ynk

��� ���
+ diam T xnk

� �� �
+ xnk − ~x
�� ��:

ð33Þ

Since fxnkg is diametrically regular for T and (26),
we obtain that

μnk xnk − v
�� ��2 ≤ μnk xnk − ~x

�� ��2: ð34Þ

Since ~x is the global minimum point over all of E,
it implies that v = ~x, and so, f~xg = Tð~xÞ. On the other
hand, for f~xg = Tð~xÞ, we obtain from (24) that

xn − yn, J xn − ~xð Þh i = xn − ~xð Þ + ~x − ynð Þ, J xn − ~xð Þh i
≥ xn − ~xk k2 − yn − ~xk k xn − ~xk k ≥ xn − ~xk k2 − xn − ~xk k2 = 0:

ð35Þ
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It follows that

0 ≤ xn − yn, J xn − ~xð Þh i = 1 − tnð Þ u − yn, J xn − ~xð Þh i: ð36Þ

Hence, from (26) and (36), we obtain

xn − u, J xn − ~xð Þh i ≤ xn − yn, J xn − ~xð Þh i: ð37Þ

Thus, for Tð~xÞ = f~xg =M,

μn xn − u, J xn − ~xð Þh i ≤ μn xn − yn, J xn − ~xð Þh i ≤ 0: ð38Þ

But by Lemma 4, we have μnhx − ~x, Jðxn − ~xÞi ≤ 0
for all x ∈ C. In particular, we have

μn u − ~x, J xn − ~xð Þh i ≤ 0: ð39Þ

Combining (38) and (39), we get

μn xn − ~x, J xn − ~xð Þh i = μn xn − ~xk k2 ≤ 0: ð40Þ

Therefore, there is a subsequence fxnj
g of fxng

which converges strongly to ~x. To complete the proof,
suppose that there is another subsequence fxnkg of f
xng which converges strongly to (say) y. Then,

dist xnk , T xnk
� �� �

≤ xnk − ynk

��� ���
= 1 − tnk
� �

u − ynk

��� ���⟶ 0, as k⟶∞:
ð41Þ

Since fxnkg is diametrically regular for T , we have
that diamðTðxnkÞÞ⟶ 0 as k⟶∞. Thus, from (41)
and Lemma 6, we get

R xnk , T xnk
� �� �

⟶ 0, as k⟶∞: ð42Þ

Since fxnkg ⊆ C, xnk ⟶ y and (42), we obtain from
Lemma 7 that y ∈ EndðTÞ. It follows from (38) that

~x − u, J ~x − yð Þh i ≤ 0,
y − u, J y − ~xð Þh i ≤ 0:

ð43Þ

Adding these two inequalities yields

~x − y, J ~x − yð Þh i = ~x − yk k2 ≤ 0: ð44Þ

Thus, y = ~x. This proves the strong convergence of
fxtg.

Remark 10. Theorem 9 is an extension of Theorem 1 in [4]
and Theorem 3.5 in [10].

It is well known that any closed convex set in Hilbert
spaces is a nonexpansive retract with the proximity map as
a nonexpansive retraction. Thus, we obtain the following
result.

Corollary 11. Let H be a real Hilbert space, C a nonempty
closed convex subset ofH, and T : C⟶KðHÞ a multivalued
nonexpansive mapping. Suppose that for each u ∈ C and t ∈
ð0, 1Þ, the contraction Gt defined by GtðxÞ = tTðxÞ + ð1 − tÞu
has a fixed point xt ∈ C. Suppose that fxtg is diametrically
regular for T . Then, T has an endpoint if and only if fxtg is
bounded as t⟶ 1, and in this case, fxtg converges strongly
as t⟶ 1 to an endpoint of T .

Remark 12. Corollary 11 is an extension of Corollary 1 in
[4], and also, it is a non-self-mapping case of Theorem
3.6 in [10].

The following example given by Pietramala [3] (see also
[10]) shows that the diametric regularity of fxtg in Theorem
9 and Corollary 11 is necessary.

Example 3. Let X be the Euclidean space ℝ2 and C = ½0, 1�
× ½0, 1�. Let T : C⟶KðCÞ be defined by

T a, bð Þ≔ the closed convex hull of 0, 0ð Þ, a, 0ð Þ, 0, bð Þf g:
ð45Þ

Then, T is a multivalued nonexpansive mapping with
FixðTÞ = fða, bÞ ∈ C : ab = 0g and EndðTÞ = fð0, 0Þg. Fix
u ∈ C. For each t ∈ ð0, 1Þ, let xt = ð1 − tÞu. It is easy to
see that fxtg satisfies (7), and it is diametrically regular
for T . By Corollary 11, lim

t→1
xt = ð0, 0Þ. However, if u = ð1, 0Þ

and zt ≡ u, then fztg satisfies (7) but it is not diametrically
regular for T . Moreover, lim

t→1
zt = u ≠ ð0, 0Þ.

Recall that the inward set of C ⊆ E at x is defined by

IC xð Þ = z ∈ E : z = x + λ y − xð Þ: y ∈ C, λ ≥ 0f g: ð46Þ

It is known that if C is convex, then the closure of ICðxÞ is
�ICðxÞ = x + TCðxÞ for any x ∈ C, where

TC xð Þ = y ∈ E : lim inf
λ→0+

d x + λy, Cð Þ
λ

= 0
� �

: ð47Þ

A mapping T : C⟶CBðEÞ is said to satisfy (i) weak
inwardness condition if TðxÞ ⊂ �ICðxÞ for all x ∈ C and (ii)
inwardness condition if TðxÞ ⊂ ICðxÞ for all x ∈ C. For details,
we refer to [22].

The weak inwardness condition guarantees the existence
of a fixed point of the contraction Gt defined by (6); the weak
inwardness condition for multivalued mappings is used. It
has recently been shown by Xu [23] that if C is a closed
bounded convex subset of a uniformly convex Banach space
E and T : C⟶KðEÞ is a multivalued nonexpansive map-
ping satisfying the weak inwardness condition, then T has a
fixed point. Thus, we have the following results.

Corollary 13. Let E be a uniformly convex Banach space with
a uniformly Gâteaux differentiable norm, C a nonempty
bounded closed convex subset of E, and T : C⟶KðEÞ a
multivalued nonexpansive mapping. Suppose in addition that
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T satisfies the weak in wardness condition. Fix u ∈ C and let
fxtg be defined by (7). If fxtg is diametrically regular for T ,
then fxtg converges strongly as t⟶ 1 to the unique point ~x
in EndðTÞ.

Proof. Fix u ∈ C. For each t ∈ ð0, 1Þ, define the contraction
Gt : C⟶KðEÞ by

Gt xð Þ = tT xð Þ + 1 − tð Þu, x ∈ C: ð48Þ

As it is easily seen that Gt also satisfies the week inward-
ness condition: GtðxÞ ⊂�ICðxÞ for all x ∈ C, we have that Gt
has a fixed point denoted by xt . Also, we have that the fixed
point set of T is nonempty. Thus, the result follows from
Theorem 9.

Corollary 14. Let H be a real Hilbert space, C a nonempty
bounded closed convex subset of H, and T : C⟶KðHÞ a
multivalued nonexpansive mapping which satisfies the weak
inwardness condition. Fix u ∈ C and let fxtg be defined by
(7). If fxtg is diametrically regular for T , then fxtg converges
strongly as t⟶ 1 to an endpoint of T .

Remark 15. Corollaries 13 and 14 are extensions of Corollar-
ies 2 and 3 in [4], respectively.

Remark 16. In Theorem 2 of Jung [4], Browder’s convergence
theorem for multivalued nonexpansive mappings in a reflex-
ive Banach space with a uniformly Gâteaux differentiable
norm can be also proved. In this paper, we relaxed the end-
point condition and we then applied Lemmas 6 and 7, which
is a crucial tool, to prove Browder’s convergence theorem for
multivalued nonexpansive mappings in uniformly convex
Banach spaces with a uniformly Gâteaux differentiable norm.
Therefore, the following question should be of interest.

Without the endpoint condition, can the result of Jung
[4] (Theorem 2) be approached by using the notion of dia-
metrically regular mappings?
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