
Second Order Optimality Conditions in Nonsmooth Analysis on Riemannian
Manifolds

Authors : Seyedehsomayeh Hosseini
Abstract : Much attention has been paid over centuries to understanding and solving the problem of minimization of functions.
Compared to linear programming and nonlinear unconstrained optimization problems, nonlinear constrained optimization
problems are much more difficult. Since the procedure of finding an optimizer is a search based on the local information of the
constraints and the objective function, it is very important to develop techniques using geometric properties of the constraints
and the objective function. In fact, differential geometry provides a powerful tool to characterize and analyze these geometric
properties.  Thus,  there is  clearly  a link between the techniques of  optimization on manifolds and standard constrained
optimization approaches. Furthermore, there are manifolds that are not defined as constrained sets in R^n an important
example is the Grassmann manifolds. Hence, to solve optimization problems on these spaces, intrinsic methods are used. In a
nondifferentiable problem, the gradient information of the objective function generally cannot be used to determine the
direction in which the function is decreasing. Therefore, techniques of nonsmooth analysis are needed to deal with such a
problem. As a manifold, in general, does not have a linear structure, the usual techniques, which are often used in nonsmooth
analysis on linear spaces, cannot be applied and new techniques need to be developed. This paper presents necessary and
sufficient conditions for a strict local minimum of extended real-valued, nonsmooth functions defined on Riemannian manifolds.
Keywords : Riemannian manifolds, nonsmooth optimization, lower semicontinuous functions, subdifferential
Conference Title : ICCO 2015 : International Conference on Computational Optimization
Conference Location : London, United Kingdom
Conference Dates : October 23-24, 2015

World Academy of Science, Engineering and Technology
International Journal of Mathematical and Computational Sciences

Vol:9, No:10, 2015

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 M
at

he
m

at
ic

al
 a

nd
 C

om
pu

ta
tio

na
l S

ci
en

ce
s 

Vo
l:9

, N
o:

10
, 2

01
5 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/3
58

09
.p

df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 9(10) 2015 1

https://publications.waset.org/abstracts/35809.pdf

