Hoc phan mai
T T6i wu L&i dén Tdi wu khong Loi
Gido sr Pham Pinh Tao, INSA-Rouen, Phap
Sé tiét: 30 tiét
Thoi gian hoc: 12/1/2009 — 18/1/2009 (mdt budi / ngay)

Thoi gian hoc dé trang bi cac kién thirc co ban: 3/1/2009 — 9/1/2009 (khéng hoc ngay chii nhat)
do gido vién Nguyén Thi Thu Van phu trach.

Tém tat mén hoc: Mén hoc nay gdm cé 2 phan A va B. Phan A: trinh bay mét sb kién thirc co
ban ctia Téi wu 16i dé 1am nén tang cho phan B. Phan B: mé hinh hoa, t6i wu khéng 16i va tbi wu
toan cuc. Cac phwong phap trong Téi wu khéng 16i trong phan B dwoc ap dung dé gidi cac bai
toan thwc té trinh bay trong mén hoc ctia Gido sw Lé Thi Hoai An.

Mén hoc nay dwoc gidng day béi gido sw Pham Binh Tdo, mét trong nhirtng chuyén gia dau
nganh trong linh vuc Téi wu.

Déi twong tham gia: tt ca cac sinh vién dai hoc, hoc vién cao hoc.

Cac mén hoc bat budc trwéce: khong

N6i dung moén hoc:

A. CONVEX OPTIMIZATION : Basic tools of modern convex analysis

I. Convex sets and convex functions taking the infinity value

Operations preserving convexity

Generating functional operations of convex functions Epigraph of a convex function.
Infimal convolution. Convex hull of a set and convex hull of a function.

I1. Topological properties for sets and functions

Relative interior of a convex set. Lower semicontinuity (Isc) functional. Intérieur relatif d’un
ensemble convexe. Semi-continuité inférieure (sci) d’une fonction convexe. Lsc- regularized
and =- regularized of a convex function.

Asymptote cone of a convex set and characterization of a bounded convex set.

Function asymptote of a convex function. Continuity of a convex function.

I11. Duality for sets and functions

Separation of convex sets. Conjugate of a convex function, support function of a convex set
polar of a convex set.. Infimal -convolution and functional cnjugacy

IV. Subdifferential calculus for convex functions

Directional derivative and subgradient. Subdifferential and monotonicity. Derivability of convex
functions.

V. Duality in convex optimization



Optimality for a convex program, Kuhn-Tucker conditions. Programme convexe Ordinairy
convex programs and Lagrangianb multipliers . Lagrange duality and Fenchel duality.

V1. Some basic algorithms in convex optimization.

Reduced gradient algorithm, conjugate gradient algorithm and Lemke method for convex
quadratic programs. Subgradient projection method, Kelley’s cutting plane method for
nondifferentiable convex programs. Maximal monotone operators and proximal algorithms:
Applications to decomposition in convex programming and Augmented Lagrangian methods..
Interior point methods in convex programming. Newton methods
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B. MODELIZATION, OPTIMIZATION NON CONVEXE & GLOBAL OPTIMIZATION



I. Classification of nonconvex programs : Convex maximization , DC programs (minimization of a DC
function on a convex set), minimization of a convex function on an intersection of a convex set and a
complement of a convex set.

I1. DC Programming and DCA

Structure of the space of DC functions. DC duality, DC programs primal and dual. Relations between
primal and dual solutions. Local optimality and global optimality in DC programming. Regularization in
DC programming. Exact penalty and reformulation in DC Programming.

I11. DC Algorithms (DCA)

Description and interpretation of DCA. Choice of DC decompositions in DC programming.
Standard algorithms in convex (resp. nonconvex) programming as special cases of DCA
Modeling and solution of real-world nonconvex programs by DCA

IV. Algorithms for solving nonconvex programs

Branch and Bound techniques (BB) for globally solving DC programs

Combination of DCA and BB : Applications to globally solving mixed 0-1 nonconvex quadratic programs
and real-world nonconvex programs

Trust region methods for solving nonconvex programs.

V. Applications: modelling of different problems in various areas: (data mining, bioinformatic, signal
and image processing, Computer security, Engineering structures, finance,
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