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AN ITERATIVE SCHEME FOR SOLVING FIXED POINT PROBLEM OF
ASYMPTOTICALLY PSEUDOCONTRACTIVE OPERATORS AND
VARIATIONAL INEQUALITIES

Haibin Shen', Yasong Chen?, Zhangsong Yao®

Fized point problems of asymptotically pseudocontractive operators and quasi-
monotone variational inequalities have been considered in Hilbert spaces. An iterative
scheme for finding a common point of an asymptotically pseudocontractive operator and
the solution of a quasimonotone variational inequality is presented. Convergence anal-
ysis of the proposed scheme is proved under several additional assumptions.
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1. Introduction

Let H be a real Hilbert space with inner product (-, -) and induced norm || - ||. Let C
be a nonempty closed and convex subset of H. Let f : C' — H be an operator. Recall that
the variational inequality is to find a point @ € C such that

(f(@),u—1t) >0, Yu € C. (1)

Let Sol(C, f) be the solution set of the variational inequality (1).

Variational inequality problems provide a unified mathematical framework for many
practical problems arising in optimization ([12-14, 17, 23, 24, 27, 42, 46, 53, 57]). Variational
inequality problems include transportation networks ([18]), signal processing ([5]), equilib-
rium problems ([47, 58]), fixed point problems ([29-31, 33, 34, 37, 39, 40, 49]), complemen-
tarity problem ([14, 28]), etc. There are numerous iterative algorithms for solving variational
inequalities and related problems, see for examples, [1-4, 7, 11, 21, 25, 36, 41, 43, 44, 48, 50—
52, 54, 57].

For solving (1), one may use projection methods ([15, 16, 22, 26]) that employ the
metric projection onto the feasible set C. The projection-gradient method requires that
f must be strongly (pseudo-) monotone (see [19]) or f is inverse strongly monotone (see
[5]). However, if f is plain monotone, then the projection-gradient method does not nec-
essarily converge. Consequently, many iterative methods have been investigated, such as
proximal point method ([10]), Korpelevich’s extragradient method [20, 35] and its variant
forms ([9, 38]), subgradient extragradient method ([8, 45, 55]), Tseng’s method ([32]) and
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so on. Especially, Bot et al. [6] proposed the following Tseng-type algorithm

{vn = Po(un — M (un)),
Unt1 = ik (Vn + A(f(un) = f(on)) + (1 = pg)tpn, Yn > 0.

Bot et al. ([6]) proved that the sequence {u,} generated by (2) converges weakly to an
element in Sol(C, f) provided f is pseudomonotone and sequentially weakly continuous.

In this paper, we present an iterative algorithm for solving fixed point problem of an
asymptotically pseudocontractive operator and a quasimonotone variational inequality in a
real Hilbert space. Our algorithm combines Tseng-type method and self-adaptive method.
We prove that the proposed algorithm converges weakly to a common element of the so-
lution of a quasimonotone variational inequality and the fixed point of an asymptotically
pseudocontractive operator under some additional conditions.

(2)

2. Preliminaries

Let C be a nonempty closed convex subset of a real Hilbert space H. An operator
f:C — H is said to be

(i) monotone if
(f(x") — f(z),2" — &) >0, Val, 2 € C.
(ii) strongly monotone if there exists a constant u > 0 such that
(f(z") = f(#),a" — &) > plla’ — )%, val, & € C.
(iii) inverse-strongly monotone if there exists a constant v > 0 such that
(f(ah) — £(@), — ) > llfh) — F@)I2, Val, 3 € C.
(iv) pseudomonotone if for all u,u’ € C, we have
(f(u"),u —u') > 0 implies that (f(u),u —u') > 0.
(v) quasimonotone if for all u,u’ € C, the following relation holds
(f(u®),u —u') > 0 implies that (f(u),u —u') > 0.
(vi) L-Lipschitz if there exists a constant L > 0 such that
1 (u) = f)| < Liju = 2|, Yu,ut € C.
Let Sol?(C, f) be the solution set of the dual variational inequality of (1), that is,
Sol*(C, f) := {u € C|(f(z),z —u) >0, Yz € C}.

Note that Sol?(C, f) is closed convex. If C'is convex and f is continuous, then Sol¢(C, f)
Sol(C, f). To show the convergence of the sequence {uy}, a common condition Sol(C, f)
Sol?(C, f) has been added, that is,

(f(x),z —u) >0, Yu € Sol(C, f) and z € C,

which is a direct consequence of the pseudomonotonicity of f. But this conclusion (that is,
Sol(C, f) € Sol%(C, f)) is false, if f is quasimonotone.

Let T : H — H be an operator. Let Fiz(T) be the set of fixed points of T, i.e.,
Fiz(T) := {z € H|z = Tz}. Recall that T is said to be

(i) T,-asymptotically pseudocontractive if for all z, 2" € C, we have
(T"(z) — T™(2"),x — ') < 7, ||z — zT||%, Vn > 1, (3)

where {7,} C [1,00) satisfies lim,,_, o0 7, = 1.
Note that the definition (3) is equivalent to

1T (2) = T"(2N)|* < (270 = Dllz — 2| + |( = Tz — (1 = T™)a ||, (4)

C
C
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(ii) uniformly L-Lipschitz if there exists a positive constant L such that
|17 () = T"(a")|| < Lljw = 2™, ¥n > 1,
for all z, 2" € C.

Let # € H be a fixed point. There exists a unique 7 € C such that ||z — 2f|| =
inf{||z — #| : Z € C}. Denote ' by Pc[z]. It is well known that Pc satisfies ([47])

x € H, (x — Pelz],y — Pelz]) <0, Yy € C. (5)
By (5), we have
zt € Sol(C, f) &zt = Pola! — af(zh)],Ya > 0. (6)
It is well known that in H, we have the following equality
llsu + (1 = <l = clfull® + (1 = )llul|* = (1 = &)l — ', (7)

Vu,ut € H and Vs € [0, 1].

In the sequel, we use “* — ” and “ — ” to denote weak convergence and strong
convergence, respectively. Let {u,} be a sequence in H. Let wy,(u,) be the set of all weak
cluster points of {uy,}, i.e., wy (un) = {ul : H{u,,} C {u,} such that u,, — uf(i — o0)}.

Lemma 2.1 ([56]). Let H be a real Hilbert space. Let T: H — H be a uniformly L-
Lipschtzian and asymptotically pseudocontractive operator. Then, I — T s demiclosed at
zero.

3. Main results

In this section, we present our main results.

Let H be a real Hilbert space and C' C H be a nonempty closed convex set. Let f
be a quasimonotone and ki-Lipschitz operator on H. Let T be a uniformly xo-Lipschitz
and T,-asymptotically pseudocontractive operator on H. Assume that the following two
conditions hold: (C1): T := Fiz(T) N Sol’(C, f) # 0 and {z € C : f(z) = 0} \ Sol*(C, f)
is a finite set; (C2): For any a sequence {z,} in H, if z, — =1 and lim,,_,, || f(zn)| = 0,
then f(z') = 0. Let {0,}, {0n} and {c,} be three sequences in (0,1). Let ¢ € (0,1) and
ag > 0 be two constants.

Now, we introduce an iterative algorithm for solving fixed point problems and varia-
tional inequalities.

Algorithm 3.1. Select an initial point uy in H and set n = 0.
Step 1. Let the current iterate u, be given. Compute

{ﬁn = (1= on)un + 0T (un),
vp = (1 — op)un + o, T™(0n).
Step 2. Let the step-size au, be given. Compute
wn, = Polvn — anf(vn)]; (9)
and the next iterate
unt1 = (1= 6n)on + Spwn + snan[f(vn) — f(wn)]. (10)
Step 3. Compute the step-size au,41 via the following manner

(Hwn—vnﬂ
min |, 17y if flwn) # flvn
Qnt1 :{ {0 Twny 76T (vn),

Qs else.

(11)

Setn:=n+ 1 and return to step 1.
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Remark 3.1. (i) With the help of (5), v, = Polvs, — an f(vy)] implies that v, € Sol(C f)-
(i) From (11), we can conclude that for alln >0, apy1 < a, and o, > min{ag, = ot Thus,

lim,, 00 n, = af ezists and of > min{ay, m} > 0.
Next, we show the convergence of Algorithm 3.1.

Theorem 3.1. Suppose that the sequences{o,}, {on} and {<,} satisfy the following con-
itions: : o < L > :
ditions: (C3): 0 < 0 < 0, < T < 9 < e T for allm >0, (C4)

0 < lim, , s <limsup, s <1 and (C5): 307 (1, — 1) < +00. Then the sequence
{un} generated by Algorithm 3.1 converges weakly to some point in T.

Proof. Choose any Z in I'. Since Z € C, applying inequality (5) and from (9), we have
(U — n f(vp) — Wy, w, —Z) > 0.
So,
(Wn, = Uy Wy, — &) + an(f(vy), wy, — &) <O0. (12)

As a result of # € SolY(C, f) and w,, € C, we obtain

(f (wn), wn — ) 2 0. (13)
Combining (12) and (13) to deduce
(wn = vn, wn — T) + an(f(vn) — f(wn), wn — T) < 0. (14)
Note that
1

(Wn = Un, wp — T) = §(||wn —on | + [[wn = &[* = [lvn — &[1?),
which together with (14) implies that
lwn = vall* + lwn = &% = llvn = ZII* + 200 (f (vn) = f(wn), wn — ) < 0.
Hence,
lwn = &% < Jlvn = Z* = 20m(f (Un) = fwn), wn = &) = [lwn = val|*. (15)
From (10), we have

unt1 — 53”2 =[[(1 =) (v — &) +

Sn(wn — ) + Span[f(vn) — f(wn)]||2
= H(l - gn)( Un ) (

— DI + o)~ S
+ 26, (1 = ) (v = , f(vn) — fwn))
+ 2§3an<wn -z, f(vn) - f(wn)>
By (7), we get
(1 = Gu)(vn = F) + Gu(wn = )|* = (1 = Ga) lvn = Z[|* + Gul|wn — 7| (a7)

—6n(L —<n)llvn — wn”
Substituting (17) into (16), we deduce
Hun-i-l - $||2 (1- gn)HUn - 73”2 + G llwn — xHQ — (1= gn)llvn wn||2

+ gn an(Un) (wn)||2 + 2§nan<wn =, f(vn) — f(wn)) (18)
+ 2§n<1 - (n)an<vn - :Z'7 f(v’ﬂ) - f(wn)>
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Taking into account (15) and (18), we obtain
tunt1 — iHQ < lon — 55||2 —Gn(2 = cn)llon — wn”2 + gﬁai”f(vn) - f(wn)H2
+ 2§n(1 — §n)an<vn — Wn, f(vn) - f(wn)> (19)
<vn = Z|? = 62 (2 = sn) o — wal® + S2ap || f(va) — f(wn)|?
+ 26, (1 = ) anl[vn — wall[| f(vn) — f(wn)]-
Cllwn —va |l :
By (11), || f(wn) — f(vn)] < o From (19), we achieve
|unt1 — 5%”2 <|lvn — i”2 —n(2 —cn)llvn — wn||2 + nggainn - Un||2/a721+1
+ 2<§n(1 - gn)annvn - wn||2/an+1 (20)

= |lon — i”2 —nl2 =6 — <2§na721/a72l+1 = 2¢(1 = n)an/anya]|lvn — wn||2

According to Remark 3.1 and condition (C4), we have lim,, , 6. [2 — ¢ — (P2 /a2, —
2¢(1 — n)an/nq1] > 0. Then, there exists a constant @ > 0 and an integer N > 0 such
that when n >N, ,[2 — ¢, — (%02 /a2 1 — 2¢(1 — u) /1] > w. This together with

(20) implies that
[tns1 = &|* < Jlvn = 2]* = @lvn — wall*.
Based on (7) and (8), we obtain
lvn = 2|1 = (1 = o0) (un — &) + 0 (T" (0n) — )|
= (1= on)llun = Z[* + ol T (0n) — 2|
= on(l = on)llun = T"(0n)]|*.
Using the definition (4) of T, we receive
1T (0n) = 2]1* < (270 = Dlon — T + |60 — T (00) |,
and
1T (un) = 2)1* < (27 = Dlun — &) + un — T (ua) |-
Since T is uniformly ks-Lipschitz, we obtain
1T (un) =T (0n)[| < R2llun = Onll = K20nllun =T (un)|l
Applying (7) to (8), we attain
1 = 2l =111 = on)(un — &) + 0n(T" (un) — 2)|?

= (1= on)llun — f||2 + onllT" (un) — £||2 —on(1 = 0n)llun — Tn(un)Hz

This together with (24) implies that
[|9n — jH2 < (1= on)llun — j”Q + 0n[(27n — 1) |un — i'”Q + [lun — Tn(un)HQ]
— 0n(1 = on)|lun — Tn(un)||2
= [1+2(mn — D)on]llun — 3:””2 + Qi”un - Tn(un)”2
Taking into account (7), (8) and (25), we derive
o0 = T (0) P = (1 = 00) (i — T (50)) + 00(T" () — T(0))]
= (1= on)|lun — Tn@ﬂ)”2 + 0| T" (un) — Tn(ﬁn)HQ
— 0n(1 = on)llun — Tn(un)||2

< (1= on)|lun — T"(@n)HQ —on(l—0n— ’iggi)‘lun - Tn(un)HQ‘

(21)

(26)

(27)
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In the light of (23), (26) and (27), we have
1T (0n) = &|* < (270 = 1+ 2(7 = 1)en]llun — Z[|* + (270 — 1)ep un — T" (un)|?
+ (1= on)llun — Tn(@n)||2 —on(l—on— ﬁ%@i)”un - Tn(un)||2

= (27, — 1)[1 +2(7n — 1)Qn]Hun - j”2 + (1= on)|Jun — Tn(ﬁn)H2
2.

(28)

- Qn(l - QTnQn - H%Q%)”un - Tn(un)
Based on condition (C3), g, <

1
S e
177 (00) = &1 < (27 — DL+ 207 — Dalllun — F> + (1= 0a)lun — T @) (20)

Then, 1 — 27,0, — k302 > 0. By (28), we have

Combining (22) and (29), we receive
lvn = Z[1* < 00 (270 = D[L + 2(70 = L)enlllun — 2| + (1 = o0) [un — 2|2
+on(l = op)llun — T (0n)|I* = 0 (L — o) Jun — T (0]
=[142(70 — D)on + 2(Tn — 1)(270 — 1)0n0oy]|lun — Z°
+ (00 = on)llun — T (04
which results, together with (21), that
1 — 2% < [1 4210 — Doy + 2(1 — 1)(27 — D)oo |[un — Z||? (30)
— (00 = on)onllun — T™(03)|1* = @lvn —wy ]|, n > N.

By the assumptions, we have 2(7,, — 1)o,, + 2(7, — 1)(27, — 1)0non < 8(7, — 1). It follows
from (30) that
1 = ZI* < [1+8(rn = D] un — . (31)

Using condition (C5) and (31), we conclude tat lim, o ||ty — Z|| exists. Therefore, {uy} is
bounded. According to (30) and (31), we obtain

(0n = on)onllun = T" (0a)|1* + @lvn — wall® < [1+8(m = Dllun — 2] — llunss — 2%,

which implies that

Tim_[lu, — T%(5,)] = 0. (32)
and
nlgrgo lvr, — wy || = 0. (33)

In combination with the Lipschitz continuity of f, we have

Tim [£(0.) = F(wa)]| = 0. (34)
From (8), v, — up, = 0, (T"™(0p) — uy). Then, by (32), we have
nlgl;o [lvn, — un] = 0. (35)

By virtue of (10), (32), (33) and (34), we deduce
nh—>ngo [thn41 — un| = 0. (36)

It is obvious that the sequences {v,} and {w,} are bounded. Since T is uniformly -
Lipschitz continuous, we have

[un =T (un)|| < lun =T (0n)|| + T (05) — T (un) ||
<Hun =T (00) | + K200 |ltn — T (un)|]-
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It yields
i = T ()| < T = 77601
This together with (32) implies that
lim |Ju, — T"(u,)|| = 0. (37)

n—o0
Observe that
[untr = T(unt) | < fnsr = T unga ||+ 17" ungr = T |
+ |77 gy — T || (38)
<t = T unga || + 262 [ungr — | + w2l T"un — |-
By virtue of (36), (37) and (38), we get
lim ||lu, — T(un)|| = 0. (39)

n—r oo

Next, we show that wy, (u,) C I'. Choose any x* € w,,(u,) and {uy, } is a subsequence
of {u,} such that uw,, — z* as i — oo. Thanks yo (33) and (35), we have v,, — z* and
wy, — . Take into account of (39) and Lemma 2.1, we obtain that z* € Fiz(T). Now,

we prove that «* € Sol(C, f). Noting that w,, = Pc[vn, — an, f(vn,)] and applying (5), we
receive
<wm‘ — Un; + anif(vni)?wni - ﬁ> < 07 Va e C’
which yields
1
?«Um‘, - wnma - wni> + <f(vn7:)vwm, - ’Um> < <f(?)n7),fl, - Um,>a vVa e C. (40)
Owing to (33), lim; e [|Un; — Wy, || = 0. It follows from (40) that

lim (f(vn,), 6 —vp,) >0, Vi e C (41)

22222— 00

Now, we consider two cases: lim; ,  ||f(vn,)|| =0 and lim; , || f(vn,)| > 0.

Suppose that lim; , , [|f(vs,)|| = 0. Since v,, — z* and f satisfies condition (C2),
we obtain that f(z*) = 0. Hence, z* € Sol(C, f). Suppose that lim; , |/ f(vs,)|| > 0.
Then there exists an integer J > 0 verifying f(v,,) # 0 for all ¢ > J. In view of (41), we
achieve

Mmoo (F () /1 f ()]l & = vn) 20, Vi € C. (42)

Let {&;} be a sequence satisfying (i) §; > 0 for all j > 0; (ii) {41 < &,Vj > 0 and
(iii) lim; 00 & = 0. By virtue of (42), there exists a strictly increasing subsequence {n;, }
satisfying n;; > J and Vj > 0,

P )/ Mt =00, ) + € > 0, Vi€ C,
which results in that
(f(vnij),ﬁ — vnij> +£j|\f(vnij)|| >0, Vu e C,¥j > 0. (43)

Write 0; = f(vmj)/||f(vn,ij)||2,Vj > 0. It is clear that (f(vnbj),f)ﬁ = 1 for each j > 0.
Owing to (43), we have

(F (v )it + &11F (0, 1T —vn,,) > 0, Vit € C,Yj = 0. (44)

Since f is quasimonotone on H, from (44), we have

(P4 G a5, 8+ Gl F (v, )3 —va, ) >0, Vi€ CYj 20, (45)
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Since lim;_, 4o §J||f(vnj)||||17j|| = limj 400 §; = 0 and f is Lipschitz continuous, we con-
clude that lim; oo f(z + &l f(vn,,)I15;) = f(2). Letting j — +o0 in (45), we deduce

<f(ﬁ’)7ﬂ - ‘T*> Z 07 Vi € C>
which indicates z* € Sold(C, f). Next, we show that z* is the unique weak cluster point of
{u,} in Sol¥(C, f). Let z € Sol?(C, f) be another weak cluster point of {u,}. Then, there
exists a sequence {uy, } of {u,} satisfying u,, — Z as j — +o0. Note that for all £ > 0,
2, & =) = |lup — 2| = Jlup —&*|* + [l2*|* — |12]*. (46)
Note that limy, 4o ||t —2*|| and limy, s o0 ||ty — Z|| exist. From (46), limy,— 4 oo (tp, 2* —T)
exists. Hence,

lm (up,,2* —2) = lim (u,, 2" — % 47
Jm (un 2" —2) = lim (un, 27 — 1) (47)

Since u,, — * and u,, — I, from (47), we have
(", 2" —Z) = (Z,2" — I)

which implies that ||z* — Z||? = 0 and hence x* = Z. Therefore, {u,,} has the unique weak
cluster point in Sol(C, f). By the condition (C1), {z € C, f(z) = 0} \ Sol*(C, f) is a finite
set. Therefore, {u,} has finite weak cluster points in Sol(C, f) denoted by aj,as, -, Gp.
Set Ng = {1,2,-+- ,m} and v = min{w,j,k € No,j # k}. Let aj,j € Ny be any
weak cluster point in Sol(C, f) and {uf, } be a subsequence of {u,} satisfying uf — a; as
1 — +o00. Then, we have

) aj — ag aj — ag
lim (ul, ,j7>=<a~,J7> Vk € Ng and k # j. (48)
imtoo M laj — ay] 7 lag — ax
By the definition of v, we have Vk # j,
(a;, - =%y _ la; —all  llaj|* — llax]®
Ve =
T 2 Mas —

la; — ax|l laj — ax|| (49)

2 2
- lla;lI* — llax]|
2l|a; — ak|

In the light of (48) and (49), there exists an integer qf such that when 7 > qu,

la; 1 = llax*

. a; — ap
1€ z, L —F >y

" Tlag = a]

Y, ke Nok#J. (50)

Set

m

m {z: ( k>>u—|—

o P

(51)
Take into account of (50) and (51), we have uj, € Sb; when i > max{q,j € No}.

Now we show that u,, € U;"Zl Sb; for a large enough n. If not, there exists a subse-
quence {uy, } of {u,} such that u,, ¢ (Jj_, Sb;. By the boundedness of {uy, }, there exists
a subsequence of {uy,} convergent weakly to x*. Without loss of generality, we still denote

the subsequence as {uy, }. According to assumptions u,, ¢ U;n:l Sbj, s0 uy,, ¢ Sb; for any
J € No. Therefore, there exists a subsequence {uy,_ } of {uy, } such that ¥s > 0,

lla;1* = Nlax*

Uy, T —— ) >v+ Jk € No,k # 7. 52
A P T NI ARG o2
Thus,
0 a2 — flax]? |
¢ {r: (v, ——)>v+——————1 k€ Ny, k#j,
¢ o @ =) oy —ay] T ENORF
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which implies that z* # a;,j € No. This is impossible. So, for a large enough positive
integer N1, u, € U;nzl Sb; when n > Nj.

Next, we show that {u,} has the unique weak cluster point in Sol(C, f). First, there
exists a positive integer Ny > Nj such that ||up41 — up| < v for all n > Nj. Assume
that {u,} has at least two weak cluster points in Sol(C, f). Then, there exists . > No
such that u; € Sb; and ws1 € Sby, where j,k € Ny and m > 2, that is, up € Sb; =

m aj—ag lla;lI®—llaxl? . _m . ax—a;
ﬂk:l,k;ﬁg{x (z, Ma; —ak||> >v+ QJH%_%H }and upq1 € Sby, = ﬂj:17j¢k{1' : (, Hak—a;H> >
v+ 7“%'“ —llagll }. Therefore,

2[lak—aj]|

e et 1 -
llaj — axll 2||a; — ax|
and
ay — a; o] — lla;]1®
(s, 2=y 5y g Js Do (54)
lar — a; 2||ax, — aj|
Combining (53) and (54), we achieve
a; — Ak
(up — upt1, m> > 2v. (55)
J
At the same time, we have
uasr — wall < v. (56)

Based on (55) and (56), we deduce 2v < (up — Upt1, ﬁ) < ||lup — ups1|| < v. This
leads to a contradiction. Then, {u,} has the unique weak cluster point in Sol(C, f). So
the sequence {u,} has the unique weak cluster point z* € I'. Therefore, the sequence {u,,}
converges weakly to x* € I'. This completes the proof. |

Based on Algorithm 3.1 and Theorem 3.1, we can obtain the following algorithms and
the corresponding corollaries.

Algorithm 3.2. Let uy € H be an initial guess. Set n = 0.
Step 1. Let the n-th iterate u,, and the n-th step-size av, be given. Compute w, = Pclu, —

anf(un)]v and Upy1 = (1 = o)ty + Guwp + Cnan[f(un) - f(wn)]
Step 2. Update the n + 1-th step-size by the following form

Cllwn— un“
min { O, 156, o if f(wn) # f(un
Oén+1={ { TF(wn)—1( n)u} (Un),

Qs else.
Set n:=n+1 and return to step 1.

Corollary 3.1. Assume that the operator f : H — H is quasimonotone, ki-Lipschitz
continuous and satisfies condition (C2). Suppose that Sol*(C,f) # 0, {z € C : f(z) =
0} \ Sol¥(C, f) is a finite set and condition (C4) holds. Then the sequence {u,} generated
by Algorithm 8.2 converges weakly to some point in Sol(C, f).

Algorithm 3.3. Take ug € C and ag > 0. Set n =0.
Step 1. For known u,, compute tn11 = (1 — op)tn + 00 T™[(1 — 0n)tn + 02T (un)].
Step 2. Set n:=n+ 1 and return to step 1.

Corollary 3.2. Assume that T is a uniformly ko-Lipschitz and T, -asymptotically pseudocon-
tractive operator on H. Suppose that Fiz(T) # 0 and conditions (C3) and (C5) hold. Then
the sequence {u,} generated by Algorithm 3.3 converges weakly to some point in Fix(T).
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4. Conclusions

In this paper, we investigate a fixed point problem and a quasimonotone variational

inequality in a Hilbert space. We construct an iterative algorithm (Algorithm 3.1) for
finding a fixed point of an asymptotically pseudocontractive operator 1" and a solution of
quasimonotone variational inequality. Our algorithm consists of Tseng-type method and
self-adaptive rule. With the help of conditions (C1) and (C2), we show that the proposed
iterative sequence (10) converges weakly to a fixed point of an asymptotically pseudocon-
tractive operator 1" and a solution of quasimonotone variational inequality.
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