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"ﬁ" GENERAL ALGOR.ITHM AND SENSITIVITY ANALYSIS
Lo FOR VARIATIONAL INEQUALITIES'
0 Muhmnmad Asla.m Nuur
g (Mathemut:ca Depnrhuent College of Sctence,
) ey F G ® I{mg Suﬂd Umnmty Saudt Ambtu)
AT SR o _ Abﬁ“ct

The fixed point techmque is used to’ prm ihe existénce of a solution for a
class of variational inequalities related with odd order boundary value problems
and to suggest a general a.lgonthm "We also ma.ke the senmtmty analysis for
these variational inequalities'and mmplementantjr pmblema using the projection
technique. Several special cases are discussed, which can be obtained from our
results. - g momm o # R i s Ehaeten satsss e R

§1. Introduction -+ -

‘-‘

umﬁlmd wectm technique for studying a

- Variational mequahty them'y is“‘ﬁ‘

%%{sﬁ%pmh__ main a.yn _. Hay sapal ooyt ol '
extended and genera!ized m evers a& dn'ectmm umng new and powerﬁ.ll mgthods that
have led’ tu ‘the solutioh of basic and' fundunental problems thought to be inaccessible
previously. Some of these developments have: made mutually enriching contacts with
other areas of mathematical and engineering sciences. We also remark that the theory
so far developed upto now is only a.ppllcable to constrained boundary value problems of
even order. On the other hand, little attention has been given to odd order boundary
va.lue prnblema In recent years, the author has developed iterative type algorithms for a
- certam class Df ?anatlonal mequahtles related with odd order boundary value problems
hamng mnstrmned condatmns We a.lso study the qua.htatwe behaviour of the solution
of the vma mnal mequahtles when £he given 0perator and the feasible convex set vary
thhda, parameter Such a studyaskpqwn;as sensitivity analysis, which is also important
and meamngful Sensitivity analysis Eﬁmudes useful information for designing, planning

mﬁoﬁ%% %1 S I*}ﬁ’miieﬁ; ﬁﬁiiﬁ ing the future éhmges of the equ.lhbna as a resnlt

of* Ehf Jn ﬁﬁ,g%jvé;ﬁ? ystéms. In a.dd.ltlon, fmm a theoretical point of view,
ity properties of 8 mathematical programming problem can  provide new mslght'

Ei'ﬂbhlm bemg.j ytq@mgl and ‘can  sometimes stimulate new ideas and
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Motivated and inspired by the recent research work going on in this area, we consider
» new class of variational inequalities. Using the fixed point technique of Glowinski,
Lions and Tremolieres [1], and Noor {2, 3], we prove the existence of a solution of these
variational inequalities. This approach enables us to suggest and analyze a’ general
algorithm for these variational inequalities. We also show that the variational inequal-
ity problem is equwa.lent to solving a fixed point problem using the projection method.
This equivalence is used to analyze the sensitivity of the parametric variational inequal-
ity. This approach is due to Dafermm [4] We a]so canslder the sensitivity analysis for
the general complementarity pmblems Severa.l specla.l cases are also discussed.

In Section 2, we formulate the variational inequality problem and review some
necessary basic results. The existence of the solution of the variational inequality
problem is studied in Section 3 using the fixed point method along with a general
algonthm Sensmwty ana.lysm is the sub jECt of Sectmn 4. The apphca.tmns of the

main results are conmdered in Sectmn 5 -
§2. Vanatmna.l Inequahty Formulatmn

Let H be a real HJlbert space w1th norm a.nd inner pmduct -] and (-,-) respectively.
Let K be a nonempty closgd convex set in H. |
Given T,g: H — ¥ continuous operators, consider the functional I{v], defined by

L In=g{Tesl) . (2.1)

L

which is known hs the general energy (cnst) ﬁmctmnal Note that for g = I, the identity
ﬁperatc:r, then the functmnal I [v] deﬁned by (2 1) becomes |

' Il["] {T”l )1 The

which is the clasmcal energy functmnal
If the operator T is lmear, g- symmetnc, that is

(T[u), g(v)) = (g(u) T(v)), for a]l u, vE H,

and g-pcusmve deﬁmte, _then we can shnw that the mm1mum  of I [v], deﬁned by (2.1) |
on the convex set K in H e eqmvalent tu ﬁndmg u€ H suc.h tha.t g(u) € K and

Pouts e (Tu, g(v) - g(ﬂ))<0 forall y(ﬂ)EK - (22)

Inequa.hty (22 J‘L;_ :

;5 known aks the eneral vanatmnal mequphty, mtroduced and stud1ed'_

¥ ;ﬂ'f-;_ Bl ?.

by Nmrls] We k that i g -‘ I the ;dentlty 0perhtor, t_hen problem (2 2),
Eqmvale‘nt fﬂ H'E'dﬁng u e K mal that t& S .;‘g _} Aper SREEII 1—-—‘3- T L e kAT RR A B
il th & 1, {Tu, '0- )< 0 fora]l-vE K s g vl B (23) |
T 't ‘;’;_

which is knownt as the vanatmna.l mequahty problem consldered :.md studled b? Ialms )
and Sta.mPacdh_m“ | 5 S



