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1 Introduction
Let H be a real Hilbert space with an inner product (-, ) and the induced norm || - ||. Let
CCH,S:C— H,and a > 0. We say that

o Sis a-Lipschitzian if |Sx — Sy|| < a|lx — y| forall %,y € C;

o S is a-inverse strongly monotone if (Sx — Sy, x —y) > a||Sx — Sy||? for all x,y € C.

An a-Lipschitzian mapping with « € (0,1) (o = 1, resp.) is called a contraction (a nonex-
pansive mapping, resp.). The following two classical nonlinear problems have been widely
studied:

Fixed Point Problem: Find x € C such that x = Sx (see [2]).

Variational Inequality Problem: Find x € C such that (Sx,y—x) > Oforall y € C (see [3]).
The solution sets of the preceding two problems are denoted by Fix(S) and VI(C,S), re-
spectively. The following two observations are well known.

+ IfS: C— Cisany mapping and Id: C — C is the identity mapping, then

Fix(S) = VI(C,1d -S). In fact, if x = Sx, then ((Id—-S)x,y —x) = 0 for all y € C. Hence
Fix(S) C VI(C,1d -S). On the other hand, let x € C be such that ((Id-S)x,y —x) > 0
forall y € C. Let y := Sx € C. It follows that —||x — Sx||? = (x — Sx, Sx —x) > 0, and
hence x = Sx. This implies that reverse inclusion, and the statement is proved.

« If Cisa closed convex subset of H and S : C — H is any mapping, then

VI(C, S) = Fix(P¢ o (Id-S)), where P is the metric projection onto C. Note that for
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xe€Handze C,z=Pcxifand only if (z—x,y —z) > 0 for all y € C (for example, see
[4]). To see this, let x € C. It follows that

(Sx,y—x)>0forallye C <= (x—(Id-S)x,y—x) >0forally e C.

Hence x € VI(C,S) <= x = Pc(Id-S)x <= x € Fix(Pc o (Id-S)), and the statement
is proved.
Recently, Khuangsatung and Kangtunyakarn [1] studied the following problem:

Let f : H — (—00,00] be a proper, convex, and lower semicontinuous function. Let
C C H be a closed convex set, and let S: C — C. The mixed variational inequality
problem is to find an element x € C such that

(Sx,y—x) +f(y) —f(x) >0 forallyeC.

The solution of this problem is denoted by VI(C, S, f). If f = 0, then the mixed variational
inequality problem becomes the (classical) variational inequality problem. They claimed
in their Lemma 2.6 that

VI(C,S,f) = Fix((ld +ydf) o (Id—yS)) (for all y > 0),
where df is the subdifferential operator of f, that is,

I (x):={zeH:(zy—x)+f(x) <f(y) forally e H}.

Unfortunately, their claim is not correct. To see this, let C := [1,2] C R, Sx := 2x for all
x € C, and f(x) := 0 for all x € R. It follows that VI(C,S,f) = {1} and Fix((Id +ydf)! o
(Id-yS)) = Fix(Id—yS) = @ for all y > 0. In this paper, we propose an alternative way to
address this gap. Moreover, we use the product space approach to deduce the intermixed
method [5] and show that the convergence result can be established under a weaker as-
sumption.

Let us recall their main result.

Theorem KK Let C be a closed convex subset of a real Hilbert space H. Suppose that
A1,Ay, By, By : C — H are a-inverse strongly monotone operators and Ty, Ty : C — C are
nonexpansive mappings. Suppose that fi,f> : H — (—00, 00] are proper, convex, and lower

semicontinuous functions. Assume that for i = 1,2,
Q; = Fix(T;) N VI(C, A, f) N VI(C,B,,f) # 2.

Suppose that g1,g, : H — H are contractions and {x,},2, and {y,}oo, are iterative se-

quences generated by the following scheme:

x1,y1 € C are arbitrarily chosen,
x/n = blx,, + (1 - bl)Tlx,,,

Yy i=boyu + (1= b2) Toyy,
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%y = Jufi (%0 — v1 (@141 + (1= a1)By)x),
Vo= Jyfy 0 — v2(a242 + (1 — @2)B2)yn),
Xp+l o= (1 - ,Bn)x; + ,BnPC(angZ(yn) + (1 - Ol,,)x:;),

Y+l = (1- ﬁn)y; + ﬂnPC(angl (%) + (1 - an)yZ)’

where y1,vs € (0,2a), a1,a2,b1,b; € (0,1), and the sequences {a,}00, and {B,}52, C [0,1]
satify the following conditions:

(C1) lim, e, =0and ), a, =00,

(C2) Byelk ] C(0,1)foralln=>1,

(C3) Zn ot — 0tp1| < 00 and Zn |Bn = Bus1l < 00.
Then there are two elements x* and y* such that x* = Pg, g,(y*), y* = Pg,g1(x*), and the

iterative sequences {x,},, and {y,},, converge strongly to x* and y*, respectively.

We need the following lemma.

Lemma 1 ([6]) Let {s,}>, be a sequence of nonnegative real numbers, let {t,},°, be a se-

quence of real numbers, and let {a, )2, be a sequence in [0, 1] such that
Su1 < (L —o)sy + apt, foralln>1.
Ify", a, =00 andlimsup, t, <O, then lim, s, = 0.

Lemma2 Let CC HandS:C — H. Then:
(a) If C is closed and convex and S is nonexpansive, then Fix(S) is closed and convex.
(b) If S is a-inverse strongly monotone, then 1d —AS is nonexpansive for all 1 € [0, 2a].

2 Main results

2.1 A Halpern-type method

Recall that a nonexpansive mapping S: C — C is r-strongly quasi-nonexpansive (r > 0) if
Fix(S) # @ and

ISx = pli® < |lx—pl® - rllx - Sx||*> for allx € C and p € Fix(S).

It is well known that every nonexpansive mapping S: C — C satisfies the Browder demi-
closedness principle: p € Fix(S) whenever {x,}:°, is a sequence in C such that lim, [|x, —
Sx,]l = 0 and {x,}52, converges weakly to p € C (see [7]). The technique we used in the

following result is taken from Wang et al. [8].

Theorem 3 Let C C H be closed and convex, and let S, U : C — C be nonexpansive map-
pings such that F := Fix(S) N Fix(U) # @. Suppose that S is r-strongly quasinonexpansive,
where r > 0. Suppose that u € H and {x,}2, is an iterative sequence generated by the fol-
lowing scheme:

x1 € C is arbitrarily chosen,

Xns1 1= (1= By)Sxy + ,BnPC(anu +(1- an)uxn) (n>1),
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where the sequences {a, )00, {Bn}oc; C [0, 1] satisfy the following conditions:

Uy

lirlln 5 =0 and Xn:anﬂn:oo.

- n
Then the iterative sequence {x,}, converges strongly to Pru.

Proof Note that F is closed and convex. Let z := Pru. It follows that z = Prz = Sz = Uz and

%041 = 2ll < (1 = Bu)lISxy — 2l + By ”PC(anu +(1- an)uxn) _PFZ”
< (X =B)llxn — 2l + Buotullue — 2l + Bu(1 — o) [ Uy — 2]l
< (1= Buatw)llxn = zll + Buotullu — 2|
< max{|lx, -z, lu - 2| }.
It follows by induction that {x,}5; is a bounded sequence. In particular, the sequences

{Sx,}521, {Ux,}2 5 and {Pe(o,u + (1 — ) Uxy,) )02, are all bounded. For convenience, we

denote
Uy, = auu+ (1 —o,)Ux,.

||? as follows:

We refine the preceding estimates by considering || -
2 2 2
5%, — 2II” < %0 — 2117 = rllx, — Sl
and

N = 212 = (@t = 2) + (1 = a0) (U — 2)|°
< | = ) Uy = 2| + 2ol - 2), 1, — 2)

<A -ay)llx, - Z||2 + 20, (u—z,u, - 2).
It follows that

%041 = 2>
= | (1 = B (St — 2) + Bu(Pcitn — 2

= (1= B)lISxy — 2> + Bull Pcrtn — 211* = Bu(1 = B)|Sxn — Peunll®

< (@ =B (1w — 21> = rllan — Sxull?) + Bu((X = ) o6 — 211 + 20t (1t = 2,1, — 2))
= Bu(1 = Bu) 1S — Pt |?

=(1- anﬂn)”xn - Z||2 + 20,8, (u — 2,1, — 2)

= 7(1 = B) s = Sxull” = Bu(1 = B)IISxy — Petsn .
Since ), o0, B, = 00, we have

limsup |lx, — z|I’ <L,
n
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where

L :=limsup
n

1- 1-58,
(2<u P S i DN W N B el Y —Pcunnz).

anﬂn aVl

Note that L < 2limsup, (4 — z,u, — z) < 00 because {u,};°, is bounded. If L = —o0, then
it follows that limsup,, [|x,, — z||> < 0, and we are done. We now assume that L is finite.
Let {n}72, be a strictly increasing sequence such that {u,, }72, converges weakly to some
element g € C and

. r(1 - By 1-8
h]{n<2(u — 2ty —2) — ———|[%y = Sk P = — (|S — Peth > ) = L.

(27778 ,Bnk Oy

In particular, the sequences

oo

1-8 o 1-8
{ 25| % —anknz} and { )| Sty — Pty |I*
ankﬂnk k=1 Olnk k=1

are both bounded. Note that lim,, ‘i‘fﬁz =lim,,

1fgn = 0. It follows that

. 2 . 2
lim [, = S5 12 = lim 1S5, — Pty |* = 0.

Moreover, we have limy ||u,, — Ux,, || = 0. In particular, limy ||Pcu,, — Ux,|l =0 and
%z, — q. Then it follows that

Hm |12y, — Un || < lilgn(llxnk = S || + 1% = Pcthy || + | Pcttyy — Usty, ) = O.

In particular, it follows from the Browder demiclosedness principle that g € F, and hence
(z—u,q — z) > 0. This implies that limsup,, ||x, — z||*> < L < 2limg(u - z, Un, —2) = 2(u —
z,q—2z) <0. (|

Corollary4 Supposethat C,S, U, F,r,{a,};2, and {B,}52, are as in the preceding theorem.

Suppose that h : H — H is a contraction and {x,};°, is an iterative sequence generated by
the following scheme:

x1 € C is arbitrarily chosen,

Fns1 2= (L= Bu)Sxy + ,BnPC(anh(xn) +(1- oz,,)LIx,,) (n>1).

Proof Note that Pr o h: H — H is a contraction, and thus it follows that there exists a
unique element z € H such that z = (Pr o k)(2). It is clear that z € F. We let u := h(z) and
define

Y1 =%,

Yns1 = (1= Bu)Syn + ﬂnPC(anu +(1 _an)uyn) (n>1).

It follows from the preceding theorem that lim, ||y, — z|| = 0. Suppose that % is y-
Lipschitzian with y € (0,1). We have the following estimate:

%041 = Yuer | < (1 = Bu)1S%1 — Syull + Bn ||PC(Olnh(xn) +(1- an)uxn)
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— Pc(otuu + (1 — ) Uyy) |
< (1= Bu)l1%n = yull + Bu| tnhrn) + (1 = o) Uy

— (auh(2) + (1 = a) Uyy) |
< (1= B n = yull + €uBu| A(xn) = h(2) | + (1 = ) Bull Uy, — Uy, |
< (1= @B % = Yl + 0| 1) = h(2) .

It follows from ), , B, = oo that
limsup ||x, — ¥, <lim sup”h(xn) —h(z) “
n n

<limsupy|lx, — 2|
n

< y limsup ([l = yull + [lyx — 2II)

n

=y limsup (%, — yull.
n

In particular, since y < 1, we have lim,, ||x,, — ¥, || = 0, and hence lim,, ||x,, —z|| = 0. The proof
is complete. d

Let S:=1d and # € C. We immediately obtain the following result.

Corollary 5 Let C C H be closed and convex, and let U : C — C be a nonexpansive map-
ping such that Fix(U) # &. Suppose that u € C and {x,};°, is an iterative sequence gener-
ated by the following scheme:

x1 € C is arbitrarily chosen,

K1 = (1= B)%n + B (anu +(1- an)uxn) (n=1),

where the sequences {a,, )01, {Bn}oc; C [0, 1] satisfy the following conditions:

lim il =0 and Zanﬁn:oo.

n 1_1671_

Then the iterative sequence {x,},, converges strongly to PrixuU.

2.2 Comments and remarks on the mixed variational inequality problem

Let C C H be closed and convex, let A : C — H, and let f : H — (—00,00] be a proper
convex and lower semicontinuous function. The mixed variational inequality problem is
to find x € C such that

(Ax,y—x) +f(y) —f(x) >0 forallyeC. (%)
As pointed out in the introduction of the paper, the resolvent proposed by Khuangsatung

and Kangtunyakarn [1] is not correct. Moreover, without any further assumption on C and
domf, it is possible to encounter the experession co — oo in (). For example, let Ax := 0
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forallx € C:=[1,2] C R. and let f(x) := 0 if x € [3,4] and f(x) := oo if x ¢ [3,4]. To be on
the right track, we discuss the problem with an additional assumption.

This mixed type problem was also considered by Mosco [9] in 1969. From now on, we
also assume that domf C Cis asin Mosco’s setting. In particular, we also have VI(C, A, f) C
domf.

Mosco proved that the mixed and the classical variational inequality problems are equiv-
alent. To see this, let 7{ := H x R with <(3?,§)> = (x,y) +rsforall ¥ := (x,r) and ¥ := (y,5) € A,
and let C := C x R. Note that |[Z]|* = ((%%)) = %1% + r*. Define A:C— Hby

Z(x, r):=(Ax,1) forall (x,7) € C.

Here epif := {(x,r) € H: f(x) <r} is the epigraph of f, which is closed and convex because
of the lower semicontinuity and convexity of f.

Theorem 6 Suppose that domf C C. The following statements are true:
(1) VI(C,A,f)={x e C: {Ax,y —x) + f(y) — f(x) > 0 for all y € domf};
) (x,r) € VI(epif,A) < x € VI(C,A,f) and r = f(x);
(3) IfA is a-inverse strongly monotone, then so is A, and hence 1d—\A is nonexpansive
forall » € (0,2¢].
Proof (1) is straight forward. (2) was proved by Mosco. For completeness, we give a proof

of (2).
(=) Let (x,1) € VI(epif,Z), and let y € domf. This implies that (y,f(y)) € epif and

(A y = x) + ) = r = ((AGx ), (1.1 () = (x,1))) > 0.
Note that f(x) < r. This implies that (Ax,y — x) + f(y) — f(x) > 0. Moreover, we have
F@) —r={{A®7), (x./@) - x7)) = 0.
This implies that f(x) > r, and hence r = f(x). In particular, we have
(Ax,y —x) +f() ~f(x) = 0.

(<) Suppose that x € VI(C, A, f). We prove that (x,f(x)) € VI(epif,;i). To see this, let
(y,5) € epif. It follows that f(y) <sand

((Z(x,f(x)),(y,s) - (x,f(x)))) =(Ax,y—x) +s—f(x) = (Ax,y —x) + f(y) —f(x) = 0.

(3) Suppose that A is a-inverse strongly monotone. We show that A:C— H is also

a-inverse strongly monotone. To see this, let X := (x,7), ¥ := (y,5) € C. It follows that
O SN 2
((Ax - A3,%-7)) = (Ax — Ay,x —y) > a||Ax — Ay||* = o || A% - 47| ".

In particular, Id —AA s nonexpansive for A € (0, 2«]. g
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Because of the error of the resolvent proposed by the authors of [1], we cannot infer
the closedness and the convexity of VI(C, A, f). However, the conclusion remains true as
follows.

Corollary 7 Let A : C — H be «-inverse strongly monotone, and let f : H — (—o0, 0]
be a proper convex and lower semicontinuous function. Suppose that domf C C. Then
VI(C, A,f) is closed and convex.

Proof We assume that VI(C, A, f) is nonempty. Note that VI(epif, A) = Fix(Pepif o (Id —aA))
is closed and convex. To prove the closedness of VI(C,A4,f), let {x,}32, be a sequence in
VI(C,A,f) and assume that {x,}5°, is strongly convergent to a point x € C. It suffices to

show that (x,f(x)) € VI(epif, ;1\). Putr:=f(x) and r, := f(x,). From the lower semicontinu-
ity of f it follows that » < liminf, r,,. Note that for (y,s) € C:=Cx R, we have

(Axmy _xn) +S—1y = (<2(xn! rn)r ()/;S) - (xn - rn))> 2 O

Since A is (1/a)-Lipschitzian and hence continuous, we obtain that lim,(Ax,,y — x,) =
(Ax,y — x). In particular, (Ax,y — x) + s > limsup,, r,, > r. Hence ((Z(x, ), (5,8) — (x,1))) =
(Ax,y —x) +s—r >0, that is, (x,f(x)) = (x,7) € VI(epif,Z).

Finally, we prove that VI(C, A, f) is convex. To this end, let x,x" € VI(C, A,f) and ¢ € (0, 1).
It follows that (x,7), (x',7') € VI(epif,Z), where r:= f(x) and ¥ := f(x'). Put &” := (1 — £)x +
tx'. Since VI(C, A, f) is convex, it follows that (x”, (1 — £)r + tr') € VI(epif, Z). In particular,
for (y,s) € C:=CxRand :=f(«"), we have r’ < (1 - £)r + ¢tr' and

((Z(x//, }”N), (y, S) _ (x//’ r//))) _ (Ax”,y _ x//) rs—1"
> <Ax”,y - x”) +s—((L-0r+ tr/)
= ((2(96”, A-or+a'),(,8) - (&', A -r+ 1)) > 0.

It follows that (x”,7") € VI(epif,Z), and hence x” € VI(C, A, f). O

2.3 Another look at the intermixed method via a product space approach
Suppose that C, H, A;, B;, T;, fi, g (i = 1,2) are as in Theorem KK. Note that we can show
that VI(C,A4,f1) N VI(C, By, f1) = VI(C,a141 + (1 —a1)By,f1) for 0 < a; < 1if VI(C, A1, 1) N
VI(C, By,f1) # @ and if A; and B, are «-inverse strongly monotone. Corresponding to this
note, we assume for simplicity that A; = B; and A, = By. We also assume that

Q::=Fix(T}) NVI(C,A,f) # @ fori=1,2.

To deduce and correct the conclusion in Theorem KK, let us fix the following notation.
Let

’H::ﬁxﬁ and C::lC\x/C\',

where 7 := H x Rand C := C x R. Note that # is a Hilbert space endowed with the inner
product [+, -] defined by

[ ,x’] = (x,x/) +rr +< ,y’) +ss'
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for all x := ((x,7), (,5)) and X’ := ((«',7'), (¥, ")) € H. Moreover, the induced norm of each
element x := ((x,7), (y,s)) € H is given by

2, .2 2 2\1/2
11 == (1l + 72 + [Iyll* +5%) .

Define A:C— H and §: C— C by
Ax := ((A1x,1), (A2, 1))
and
Sx = ((bix + (1= b)) Tix, 1), (bay + (1 = by) Toy,s))

for x := ((x,7), (,5)) € C.
Using the preceding setting, we obtain the following results.

Proposition 8 (Properties of A) Let x := ((x,7),(y,5)) € H and E := epif; x epifs. Then the
following two statements are equivalent:

(a) x € VI(E,A);

(b) x € VI(C,A1,£1), y € VI(C, A3, f2), ¥ = fi(x), and s = fo(x).
If, in addition, A1,Ay : C — H are a-inverse strongly monotone, then A : C — H is a-
inverse strongly monotone.

Proof (a) = (b) Let x := ((x,7),(y,5)) € VI(E,A). Let X' := ((x', 1), (y,5)), where (x,7) €
epifi. It follows that x’ € E, and hence ((Zz(x, r), &, r) = (x, r))) = [Ax,x’ =x] > 0. This
means that (x,7) € VI(epi fl,;{;). It follows from Theorem 6 that x € VI(C,A1,f1) and
r =fi(x). Using a similar technique, we obtain the remaining conclusion.

(b) = (a) is trivial.

Suppose that Ay, A, : C — H are «-inverse strongly monotone. To see that A: C — H
is a-inverse strongly monotone, let x := ((x,7), (y,s)) and x" := ((x', '), (¥, s')) € C. It follows
that

Ax — Ax',x -x'

[ ]
(A A, 0) Aoy~ 425.0). (57—, s —5)]
= <A1x —Ax,x —x’) + <A2y —Ayy,y —y/)

> o]|Awx - A ||2 + || A2y - Asy ||2) = o||Ax - Ax’ ||2
This completes the proof. O

Proposition 9 (Properties of S) Let x := ((x,r), (¥,5)) € C. Then the following two state-
ments are equivalent:

(a) x € Fix(8);

(b) x € Fix(T1) and y € Fix(T>).
If, in addition, Ty, T, are nonexpansive and Fix(T1) x Fix(T,) # &, then S is nonexpansive
and r-strongly quasinonexpansive where r := min{b; (1 — b1), bo(1 — by)}.

Page 9 of 12
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Proof (a) <= (b) is trivial. Now we suppose that 7; and T, are nonexpansive and
Fix(T1) x Fix(T,) # @. It is clear that S is nonexpansive. Let r := min{b; (1 — b1), bo(1 — by)}.
We show that S is r-strongly quasinonexpansive. To see this, let x := ((x,7), (y,5)) € C and
p:=((p,7),(g,s)) € Fix(S). It follows that

|(brx + (1 - b) T1x) —1*9||2 <billx-plI* + (1= b)|I Tix - pllI*> - b1(1 - by) |lx — Tyx||®
< llx = plI* = rllx - Tox|*.
Similarly, [|(byy + (1 — by)T2y) — ql1®> < |ly — ql|*> = rlly = Toy||*. This implies that
[Sx = pll* = || (b1x + (1 - b) T1) —pH2 +(r- r’)2
+ || (bay + (1 = by) Try) —q||2 + (s—s’)2
/ N2
<llx=pll?+(r=r) +ly—ql®+ (s =) = r(lxc = Toxl® + Iy - Toyll?)
= [Ix - p|I* - rllx - Sx|*.
The proof is complete. d

Proposition 10 Ifgi,8, : H — H are a-Lipschitzian, then h : H — H defined by

h(x) := ((gz(y),ozs), (g1 (x),ar)) forallx := ((x, ), (¥, s)) eH
is also a-Lipschitzian.

Proof To see this, let x := ((x,7), (,9)), X" := ((x',7), (¥, s')) € H. It follows that

1160 =) |” = [ (200 - (), x(s =), (&106) =& (<) elr =) |
= o) -a()|* + &> (s-5)") + @10 - @1 («) | + (- 7)°
<o(ly=y[*+ (6=5) + =2 |+ (= ))

o f-x|
This completes the proof. d

The intermixed algorithm can be regarded as a classical algorithm of Theorem 3, and
we obtain the following convergence theorem.

Theorem 11 Let U := Pg(Id — LA) and F := VI(E, A) N Fix(S). Suppose that x; € C is arbi-
trarily chosen and

Xn+1:= (1 - B,)SXn + ,BnPC(Olnh(xn) +(1- Otn)UX,,),

where the sequences {o,,}0°1, {Bu}ooq C [0, 1] satisfy the following conditions:

n=1

lizn I i[nﬂ,, =0 and ;anﬁn = 00.

Then the iterative sequence {Xp}52, converges to z = Pg o h(z).
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Remark 12 Our result is simultaneously a correction and an improvement of Theorem
KK in the following ways.
(1) We use a product space approach to consider the mixed variational inequality
problem and the intermixed algorithm.
(2) The resolvent proposed for the mixed variational inequality problem in the original
work is not correct, and we propose a correction.
(3) The assumptions on the parameters {«,}°; and {8,}5, are more general than those
in Theorem KK. Moreover, Condition (C3) is superfluous. The choice
a, = B, = 1/4/n is applicable in our result, but it is not in Theorem KK.

Finally, we express the iterative sequence in our Theorem 11 as follows:

(%1,71), (71,51) € C x Rare arbitrarily chosen,
(x;‘l’r;t) = (blxn + (1 - bl)Tlxn! rn):
(y;’s;) = (berl + (1 - bZ)TZynrsn)r

(%01, 777) = Pepify (o — AnA1%s T = An)s

n n

1"

(Vs 8n) = Pepifs (%1 = knAoXns S — An)s

@nits 1) = (1= Bu)xl, + BuPc(nh(x,) + (1 — ),
(1= Bu)r), + Bu(awary + (1 = an)ry)),

One15n01) = (L= By, + BuPc(etnh(ya) + (1 = a)y,),

(1- ﬁn)s; + Bu (O[nO(Sn +(1- C(n)S:,;)).

For more detail on epigraphical projection, we refer to the book of Bauschke and Com-
bettes [4]. It follows from our Theorem 11 that {x,}°; and {y,}°; converge strongly to x*

and y*, respectively, where x* = Pyyca, f)nFix(t)€ (V") and y* = Pyy(c,a, f3)Fix(T5)81 (X*).
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