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PRBFACE 

IIASA1s interest in nondifferentiable optimization (NDO) is 

based on the great practical value of NDO techniques. This new 

field of mathematical programming provides specialists in ap- 

plied areas with tools for solving nontraditional problems aris- 

ing in their work and with new approaches and ideas for treating 

traditional problems.  ond differentiable optimization is con- 

cerned with the new type of optimal decision problems which have 

objectives and constraints resulting from the behavior of differ- 

ent complex subsystems, the solutions of auxiliary extremum prob- 

lems, and so on. A Common feature of these problems is that the 

objectives and constraints inevitably have poor analytical 

properties. 

Good analytical properties are essential both for perform- 

ing comprehensive theoretical analysis and for producing effi- 

cient computational methods which are acceptable in practice. 

The most important of these analytical properties are the exis- 

tence and continuity of derivatives of various orders, 

Unfortunately, derivatives are very sensitive to manipula- 

tion--many standard operations and representations used in eco- 

nomics or operations research destroy the property of differen- 

tiability, 



The absence of derivatives leads to many theoretical diffi- 

culties and numerous practical failures in solving certain prob- 

lems in operations research and systems analysis. The lack of 

continuous derivatives makes it very difficult to predict with 

a good degree of accuracy the effect of small changes in control 

variables--and this hinders the performance of many numerical 

algorithms. 

These, then, are the main motivations for the study of non- 

differentiable functions--that is, functions for which deriv- 

atives do not exist in the traditional sense of the word. 

To help information flow in this new and rapidly expanding 

field, a bibliography on nondifferentiable optimization has been 

prepared with the assistance of contributors from all parts of 

the world. Tt is hoped that this bibliography will be of use 

not only to mathaaticians engaged in pure research in non- 

differentiable optimization but also to those interested in 

applying these techniques in other fields, 
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This is a research bibliography with all the advantages and shortcomings 

that this implies. The author has used it as a bibliographical data base when 

writing papers, and it is therefore largely a reflection of his own personal 

research interests. However, it is hoped that t h s  bibliography will nevertheless 

be of use to others interested in nondifferentiable optimization. 
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2. ALGORITHMS 

This section deals with algorithms. It also contains reports on applications 

of nondifferentiable optimization and computational experiments in this field. 

References 

. S. Agmon, "The Relaxation Method for Linear Inequalities," Canad ian  Jour- 

n a l  of M a t h e m a t i c s  6 pp. 382-392 (1954). 

A. Auslender, "Methodes Numeriques pour la Decomposition e t  la Minimisa- 

tion de Fonctions Non-Differentiables," N u m e r i s c h e  Mathemat i k  18 pp. 213- 

223 (1971). 

, A. Auslender, "Programmation Convexe avec Erreurs: Methodes de Epsilon- 

Sous-Gradients," C o m p t e s  R e n d u s  de  l 'Academie  d e s  S c i e n c e s  (Paris) , S e r i e  

A 284(2) pp. 109-112 (1977). 



. A. Auslender, "Penalty Methods for Computing Points that Satisfy Second 

Order Necessary Conditions," Mathematical Programming 17(2) pp. 229- 

230 (1979). 

, A.B. Bakushnski and B.T. Poljak, "On the Solution of Variational Inequalities 

(in Russian)," Doklady Akademii Nauk SSSR 219pp. 1038-1041 (1974). 

English translation: Soviet Mathematics Doklady pp. 1705-1710. 

, J.W. Bandler and C. Charalambous, "Nonlinear Programming Using Minimax 

Techniques," Journal .of Optimization Theory and Applications 13 pp. 607- 

619 (1974). 

. M.S. Bazaraa and J.J.  Goode, "The Traveling Salesman Problem: A Duality 

Approach," Mathematical Programming 13(2) pp. 221-237 (1977). 

, M.S. Bazaraa, J.J. Goode, and R.L. Rardin, "A Finite Steepest-Ascent Method 

for Maximizing Piecewise-Linear Concave Functions," Journal of Optimiza- 

tion Theory and Applications 25(3) pp. 437-442 ( 1978). 

. M.S. Bazaraa and J.J. Goode, "A Survey of Various Tactics for Generating 

Lagrangian Multipliers in the Context of Lagrangian Duality," European 

Journal of Operational Research 3(3) pp. 322-330 (1979). 

. L.G. Bazhenov, "On the  Convergence Conditions of a Method for Minimizing 

Almost-Differentiable Functions (in Russian), " Kibernetika 8(4) pp. 71-72 

(1972). English translation: Cybernetics Vol. 8(4)pp. 607-609. 

. D.P. Bertsekas, "Stochastic Optimization Problems with Nondifferentiable 

Cost Functionals, " Journal of Optimization Theory and Applications 12 pp. 

218-231 (1973). 

. D.P. Bertsekas and S.K. Mitter, "A Descent Numerical Method for Optirniza- 

tion Problems with Nondifferentiable Cost Functionals," SIAM Journal o n  

C07Lt~oL 1 1 pp. 637-652 ( 1973). 



. D.P. Bertsekas, "Nondifferentiable Optimization Via Approximation," pp. 1- 

25 in N o n d i . e r e n t i a b l e  Op t imi za t ion ,  ed. M.L. Balinski and P. 

Wolfe, Mathematical Programming Study 3, North-Holland, Amsterdam 

(1975). 

. D.P. Bertsekas, "On the Method of Multipliers for Convex Programming," 

IEEE Transac t ions  o n  Au tomat i c  Control 20 pp. 358-388 (1975). 

. D.P. Bertsekas, "Necessary and Sufficient Condition for a Penalty Method to 

be Exact," Mathemat ical  P r o g r a m m i n g  9(1) pp. 87-99 (1975). 

. D.P. Bertsekas, "A New Algorithm for Solution of Nonlinear Resistive Net- 

works Involving Diodes," I E E E  Transac t ions  o n  Circui t  Theory  23 pp. 599- 

608 (1976). 

D.P. Bertsekas, "Minimax Methods Based on Approximation," pp. 463-465 in 

Proceedings  of the  1976 J o h n s  Hopkins  Con ference  o n  I n f o r m a t i o n  Sc ience  

a n d  S y s t e m s ,  Baltimore, Maryland (1976). 

, D.P. Bertsekas, "Approximation Procedures Based on the Method of Multi- 

pliers," Journal  of O p t i m i z a t i o n  Theory  and  Applications 23(4) pp. 487-510 

(1977). 

, B. Birzak and B.N. Pshenichniy, "On Some Problems in the Minimization of 

Nonsmooth Functions (in ~us s i an ) , "  Kibernet ika  2(6) pp. 53-57 (1966). 

English translation: Cybernetics Vol. 2(6) pp. 43-46. 

. C.E. Blair and R.G. Jeroslow, "An Exact Penalty Method for Mixed-Integer 

Programs," Mathemat i c s  of Operations Research  6(1) pp. 14-18 (1981). 

. J. Bracken and J.T. McGill, "A Method for Solving Mathematical Programs 

with Nonlinear Programs in the Constraints," Operations R e s e a r c h  22 pp. 

1097-1101 (1974). 



. R.  Brooks and A.M. Geoffrion, "Finding Everett's Lagrange Multipliers by 

Linear Programming," Q e r a t i o n s  R e s e a r c h  14(6) pp. 1149-1 153 (1966). 

. A. Butz, "Iterative Saddle Point Techniques," SIAM Journal  o n  Applied 

Mathemat i c s  15 pp. 719-726 (1967). 

. P.M. Camerini, L. Fratta, and F. Maffioli, "A Heuristically Guided Algorithm 

for the Traveling Salesman Problem," Journal  of the  I n s t i t u t i o n  of Com- 

p u t e r  S c i e n c e  4 pp. 31-35 (1973). 

. P.M. Camerini, L. Frat ta,  and F. Maffioli, "On Improving Relaxation Methods 

by Modified Gradient Techniques," pp. 26-34 in Nond i f l e r en t i ab l e  Op t imi za -  

t i o n ,  ed. M.L. Balinski and P. Wolfe,Mathematical Programming Study 3, 

North-Holland, Amsterdam (1 975). 

. J. Cea and R .  Glowinski, "Minimisation des Fonctionnelles Non- 

Differentiables," Report No. 7105, I.N.R.I.A, Le Chesnay, France (1971). 

. C. Charalambous, "Nonlinear Least p-th Optimization and Nonlinear Pro- 

gramming," M a t h e m a t i c d  P r o g r a m m i n g  12(2) pp. 195-225 (1977). 

. C. Charalambous, "A Lower Bound for the Controlling Parameters of the 

Exact Penalty Functions," Mathemat i ca l  Programm.ing 15(3) pp. 278-290 

(1978). 

, C. Charalambous, "On Conditions for Optimality of the Nonlinear L-1 Prob- 

lem," Mathemat i ca l  P r o g r a m m i n g  17(2) pp. 123-135 (1 979). 

J. Chatelon, D. Hearn, and T.J. Lowe, "A Subgradient Algorithm for Certain 

Minimax and Minisum Problems," Mathemat i ca l  P r o g r a m m i n g  14(2) pp. 

130-145 (1978). 

. E.W. Cheney and A.A. Goldstein, "Newton's Method for Convex Programming 

and Chebyshev Approximation, " N u m e r i s c h e  M a t h e m a t i k  I( 1) pp. 253-268 

(1859). 



A.R.  Conn, "Constrained Optimization Using a Nondifferentiable Penalty 

Function ," SIAM Journal  o n  Numer ica l  Analysis  10 pp. 760-784 (1973). 

A.R.  Conn, "Linear Programming Via a Nondiff erentiable Penalty Function," 

SIAM Journal o n  N u m e r i c a l  Analysis  13(1) pp. 145-154 (1976). 

G .  Cornuejols, M.L.  Fisher, and G.L .  Nemhauser, "Location of Bank Accounts 

to Optimize Float: An Analytic Study of Exact and Approximate Algo- 

rithms," Management  Sc ience  23(8) pp. 789-810 ( 1977). 

H. Crowder, "Computational Improvements for Subgradient Optimization," 

RC4907, IBM, T. Watson Research Center, New York (1974). 

J. Cullum, W.E. Donath, and P. Wolfe, "The Minimization of Certain 

Nondifferentiable Sums of Eigenvalues of Symmetric Matrices," pp. 35-55 in 

Nondif ferentiuble Opt imizat ion,  ed.  M.L. Balinski and P. Wolfe,Mathematical 

Programming Study 3, North-Holland, Amsterdam (1975). 

G.B. Dantzig, "General Convex Objective Forms," in Mathemat ical  Methods 

in the Social Sc iences ,  ed. S. Karlin, K.J. Arrow, and P. Suppes,Stanford 

University Press, Stanford (1960). 

V.F. Demyanov, "On Minimax Problems (in Russian)," Kibernetika 2(6) pp. 

58-66 (1966). English translation: Cybernetics Vol. 2(6) pp. 47-53. 

V.F. Demyanov, "Algorithms for Some Minimax Problems," Journal  of Com- 

p u t e r  and S y s t e m  S c i e n c e s  2 pp. 342-380 (1968). 

V.F. Demyanov and A.M. Rubinov, "Minimization of Functionals in Normed 

Spaces," SIAM Journal  o n  Control 6 pp. 73-89 (1968). 

V.F. Demyanov, "Seeking a Minimax on a Bounded Set (in Russian)," Dok- 

l a d y  Academii  Nauk  S S S R  191 pp. 517-521 (1970). 

V.F. Demyanov, "A Continuous Method for Solving Minimax Problems (in 

Russian)," Zurna l  &cislitel 'noi  Matemat ik i  i Matematiceskoi  F i z i k i  15 pp, 



592-598 (1975). English translation: USSR Computational Mathematics and 

Mathematical Physics Vol. 15 pp. 45-52. 

V.F. Demyanov and L.V. Vasiliev, "The Relaxation Method of Generalized Gra- 

dient (in Russian)," Optimizaciu 19(36) pp. 48-52 (1977). 

V.F. Demyanov, L.V. Vasiliev, and S.A. Lisina, "Minimization of a Convex 

Function by Means of E-Subgradients (in Russian)," pp. 3-22 in Control of 

Dynamical 'Sys tems ,  Leningrad State University, Leningrad ( 1978). 

V.F. Demyanov, "A Multistep Method for Generalized Gradient Descent (in 

Russian)," Zurnal @jcislitel'noi Matematiki  i Matematiceskoi hiki 

18(5) pp. 1112-1118 (1978). 

V.F. Demyanov, "A Modified Generalized Gradient Method in the Presence of 

Constraints (in Russian), " Vestnik Leningrad~kogo Universite t a ,  Matema- 

t a a ,  Mekhanika, Astronomiya 19(4) pp. 25-29 (1978). English translation: to 

appear in Vestnik Leningradskogo Universiteta. 

V.F. Demyanov and L.V. Vasiliev, "The Method of (e,m,t)-Generalized Gra- 

dient Descent in the Presence of Constraints (in Russian)," Vestnik: Len- 

ingradskogo Universiteta,  Matematika, Mekhanika, Astronomiya 12(1980). 

V.F. Demyanov, "Subgradient Method and Saddle Points (in Russian)," Vest- 

nik Leningradskogo Universiteta, Mathematika, Mekhanika, Astronomiya 

13(7) pp. 17-23 (1981). 

L.C.W. Dixon, "Reflections on Nondifferentiable Optimization, Part 1:The 

Ball-Gradient, " Journal of Optimization Theory and Applications 32(2) pp. 

123-134 (1980). 

L.C.W. Dixon and M. Gaviano, "Reflections on Nondifferentiable Optimization, 

Part 2: Convergence," Journal of qptirnization Theory and Applications 

32(3) pp. 259-276 (1980). 



J. Elzinga and T.G. Moore, "A Central Cutting Plane Algorithm for the Convex 

Programming Problem, " Mathematical Programming 8 pp. 134-145 ( 1975). 

1.1. Eremin, "A Generalization of the Motzkin-Agmon Relaxation Method (in 

Russian)," Uspekhi Matematicheski Nauk 20 pp. 183-187 ( 1965). 

. 1.1. Eremin, "The Relaxation Method of Solving Systems of Inequalities with 

Convex Functions on the Left Side (in Russian)," Doklady Academii Nauk 

S S S R  160 pp. 994-996 (1965). English translation: Soviet Mathematics Dok- 

lady Vol. 6 pp. 219-221(1965). 

. 1.1. Eremin, "On the Penalty Method in Convex Programming (in Russian)," 

Doklady Akademii Nauk S S S R  173(4) pp. 63-67 (1967). 

. 1.1. Eremin, "Standard Iteration Nonsmooth Optimization Process for Nons- 

tationary Convex Programming Problems.Part 1 (in Russian), " Zzlrnal 

Qcisl i te l 'noi  Matematiki  i Matematiceskoi Fbiki 18(6) pp. 1430-1442 

(1978). 

. 1.1. Eremin, "Standard Iteration Nonsmooth Optimization Process for Nons- 

tationary Convex Programming Problems.Part 2 (in Russian), " Zzlrnal 

Qcisl i te l  'noi  Matematik i  i Matematiceskoi miki 19(1) pp. 11 2-120 (1979). 

. 1.1. Eremin, "On Nonstationary Processes of Mathemetical Programming (in 

Russian)," pp. 13-19 in Methods of Optimization and Pat tern  Recognition in 

Planning Problems, Institute of Mathematics and Mechanics, Sverdlovsk 

(1980). 

. Yu.M. Ermoliev, "Methods of Solution of Nonlinear Extremal Problems (in 

Russian)," Kibernetika 2(4) pp. 1-17 (1966). 

. Yu.M. Ermoliev and Z.V. Nekrylova, "Some Methods of Stochastic Optimiza- 

tion (in Russian), " Kibernetika 2(6) pp. 96-98 (1966). English translation: 

Cybernetics Vol. 2(6) pp. 77-78. 



. Yu.M. Ermoliev and N . Z .  Shor, "On the Minimization of Nondifferentiable 

Functions (in Russian)," K d e m e t i k a  3(1) pp. 101-102 (1967). English trans- 

lation: Cybernetics Vol. 3(1) pp. 72-80. 

. Yu.M. Ermoliev and N.Z.  Shor, "Method of Random Walk for the Two-Stage 

Problems of Stochastic Programming and its Generalization (in Russian)," 

Kiberne t ika  4(1) pp. 90-92 (1968). English translation: Cybernetics Vo1.4(1) 

pp. 59-60. 

Yu.M. Ermoliev, "On the Method of Generalized Stochastic Gradients and 

Stochastic Quasi-Fejer Sequences (in Russian)," K d e n t e t i l c a  5(2)(1969). 

English translation: Cybernetics Vol. 5(2) pp. 208-220. 

Yu.M. Ermoliev and L.G. Ermolieva, "The Method of Parametric Decomposi- 

tion (in Russian)," Kiberne t ika  9(2) pp. 66-69 (1973). English translation: 

Cybernetics Vol. 9(2) pp. 262-266. 

Yu.M. Ermoliev and E.A. Nurminski, "Limit Extremal Problems (in Rus- 

sian), " Kiberne t ika  9(4) pp. 130-132 (1973). English translation: Cyberne t- 

ics Vol. 9(4) pp. 691-693. 

, Yu. M. Ermoliev, "Stochastic Models and Methods of Optimization (in Rus- 

sian)," Kiberne t ika  l l (4 )  pp. 109-119 (1975). English translation: Cybernet- 

ics Vol. 1 l(4) pp. 630-641. 

. J.P. Evans and F.J. Gould, "Application of the Generalized Lagrange Multi- 

plier Technique to a Production Planning Problem," Naval Research  Logis- 

tic Quar t e r l y  18(1) pp. 59-74 (1971). 

. J.P. Evans, F. J.  Gould, and J .W.  Tolle, "Exact Penalty Functions in Nonlinear 

Programming," Mathemat ica l  P r o g r a m m i n g  4 pp. 72-97 (1 973). 

. H .  Everett, "Generalized Lagrange Multiplier Method for Solving Problems 

of Optimum Allocation of Resources," Operations Research  11 pp. 399-417 



(1  963). 

. J.E. Falk, ' ' A  Linear Max-Min Problem, " Mathemat i ca l  P r o g r a m m i n g  5(2) pp. 

169-188 (1973). 

. A. Feuer, "An Implementable Mathematical Programming Algorithm for 

Admissible Fundamental Functions," Ph. D. Dissertation, Columbia Univer- 

sity, New York (1974). 

. M.L. Fisher, W.D. Northup, and J.F. Shapiro, "Using Duality to Solve Discrete 

Optimization Problems: Theory and Computational Experience," pp. 56-94 

in Nond i f f e ren t iab le  O p t i m i z a t i o n ,  ed. M.L. Balinski and P. 

Wolfe,Mathematical Programming Study 3,  North-Holland, Amsterdam 

(1975). 

. M.L. Fisher, "A Dual Algorithm for the One-Machine Scheduling Problem," 

Mathemat i ca l  P r o g r a m m i n g  l l ( 3 )  pp. 229-251 (1976). 

. M.L. Fisher, "The Lagrangian Relaxation Method for Solving Integer Pro- 

gramming Problems,' ' M a n a g e m e n t  S c i e n c e  27(1)(1981). 

. R. Fletcher, "An Exact Penalty Function for Nonlinear Programming with 

Inequalities, " Mathemat i ca l  P r o g r a m m i n g  5(2) pp. 129-150 ( 1973). 

. R. Fletcher, "Methods Related to  Lagrangian Functions," Chapter €3 in 

N u m e r i c a l  Methods f o r  Cons tra ined  Op t imi za t ion ,  ed. P.E. Gill and W. 

Murray,Academic Press, London ( 1974). 

. R. Fletcher, "Conjugate Gradient Methods for Indefinite Systems," pp. 73-89 

in N u m e r i c a l  Analys is ,  h n d e e ,  ed. G. A. Watson,Springer, Berlin (1975). 

R. Fletcher, "Methods for Solving Nonlinear Constrained Optimization Prob- 

lems," University of Dundee Report NA 16 (1976). Also to  be published in 

the Proceedings of the York State-of-the-Art Conference. 



A.A. Gaivoronski, "Nonstationary Stochastic Programming Problems (in 

Russian)," Kibernetika 14(4) pp. 89-92 (1978). English translation: Cyber- 

netics Vol. 14(4) pp. 575-579. 

A.M. Geoffrion, "Primal Resource-Directive Approaches for Optimizing Non- 

linear Decomposable Systems," mera t ions  Research 18(3) pp. 375-403 

(1970). 

A.M. Geoffrion, "Duality in Nonlinear Programming: A Simplified Applica- 

tions - Oriented Development," SIAM Review 13 pp. 1-37 (1971). 

A.M. Geoffrion and G.  Graves, "Multicommodity Distribution System Design 

by Benders' Decomposition," Management Science 20(5) pp. 822-844 

(1974). 

O.V. Glushkova and A.M. Gupal, "On Nonrnonotonous Methods for Minimizing 

Nonsmooth Functions with Gradient Averaging (in Russian)," Kibernetika 

16(6) p. 128 (1980). 

J.L. Goffin, "On the Finite Convergence of the Relaxation Method for Solving 

Systems of Inequalities," ORC 7 1-36, Operations Research Center Report, 

University of California, Berkeley (1971). 

J.L. Goffin, "On Convergence Rates of Subgradient Optimization Methods," 

Mathematical Programming 13(3) pp. 329-347 ( 1977). 

J.L. Goffin, "The Relaxation Method for Solving Systems of Linear Inequali- 

ties, ' '  Mathematics of mera t ions  Research 5(3) pp. 388-414 (1980). 

A.A. Goldstein, "Optimization with Corners," pp. 215-230 in Non-Linear 

Programming, Vol. 2, Academic Press, New York (1975). 

A.A. Goldstein, "Optimization of Lipschitz Continuous Functions," 

Mathematical Programming 13 pp. 14-22 (1977). 



E.G. Golstein, "Generalized Gradient Method for Finding Saddle Points (in 

Russian), " E k o n o m i k a  i M a t e m a t i c h e s k i e  M e t o d y  8(4) ( 1970). 

R.C. Grinold, "Steepest Ascent for Large-Scale Linear Programs," SIAM 

R e v i e w  14 pp. 447-464 (1972). 

L. Grippo and A. La Bella, "Some Abstract Models of Convergent Algorithms 

in Nondifferentiable Optimization," R.78-19, Universita di Roma, Instituto di 

Automatica ( 1978). 

M. Grotschel, L. Lovasz, and A. Schrijver, "The Ellipsoid Method and its 

Consequences in Combinatorial Optimization," Report No. 80151-OR, Insti- 

tute fur Okonometrie und Operations Research, Rheinische Friedrich- 

Wilhelms-Universitat, Bonn (1 980). 

A.M. Gupal, "One Stochastic Programming Problem with Constraints of a 

Probabilistic Nature (in Russian)," K i b e r n e t i k a  lO(5) pp. 94-100 (1974). 

English translation: Cybernetics Vol. 10(6) pp. 1019-1026. 

A.M. Gupal, "On a Minimization Method for Almost-Differentiable Functions 

(in Russian)," K i b e r n e t i k a  13(1) pp. 114-116 (1977). 

A.M. Gupal and V.I. Norkin, "A Minimization Algorithm for Discontinuous 

Functions (in Russian)," K i b e r n e t i k a  13(2) pp. 73-75 ( 1977). 

O.V. Guseva, "Convergence Rate of the Generalized Stochastic Gradient 

Method (in Russian), " K i b e r n e t i k a  7(4) pp. 143-145 (1971). English transla- 

tion: Cybernetics Vol. 7(4) pp. 734-742. 

J. Hald and H.  Schrajer-Jacobsen, "Linearly Constrained Minimax Optimiza- 

tion without Calculating Derivatives," Third S y m p o s i u m  o n  @ e r a t i o m  

R e s e a r c h  ( U n i v e r s i t y  of M a n n h e i m ,  M a n n h e i m ) ,  S e c t i o n  2 ,  pp. 289-301 

(1978). 



J. Hald and K. Madsen, "A 2-Stage Algorithm for Minmax Optimization," pp. 

225-239 in International Symposium o n  Sys t ems  Optimization and 

Analysis, Rocquencourt, December 11-13,1978, Lecture Notes in Control and 

Information Science, Vo1.14, Springer, Berlin (1979). 

J.  Hald and K. Madsen, "Combined LP and Quasi-Newton Methods for 

Minimax Optimization," Mathematical Programming 20(1) pp. 49-62 ( 1981). 

[ Also technical report NI-79-05, Nurnerisk Institut Danmarks Tekniske 

Hojskole, Lyngby, Denmark, 1979. ] 

S.P. Han, "Variable Metric Methods for Minimizing a Class of 

Nondifferentiable Functions," Mathematical Programming 20(1) pp. 1-13 

(1981). 

M. Held and R.M. Karp, "The Traveling Salesman Problem and Minimum 

Spanning Trees. Part  1 ," Operations Research 18 pp. 1138-1 162 (1970). 

M.  Held and R.M. Karp, "The Traveling Salesman Problem and Minimum 

Spanning Trees. Part  2," Mathematical Programming 1 pp. 6-25 (1971). 

B. von Hohenbalken, "Least Distance Methods for the Scheme of Polytopes," 

Mathematical Programming 15 pp. 1-1 1 (1978). 

D.B. Judin and A.S. Nemirovski, "Evaluation of Information Complexity for 

Mathematical Programming Problems (in Russian)." Ekonomika i Matema- 

ticheskie Metody 12(1) pp. 128-142 (1976). 

D.B. Judin and A.S. Nemirovski, "Information Complexity and Effective 

Methods for Solving Convex Extremum Problems (in Russian)," Ekonomika i 

Matematicheskie Metody 12(2) pp. 357-369 (1976). 

C.Y. Kao and R.R.  Mayer, "Secant Approximation Methods for Convex Optim- 

ization," pp. 143-162 in Mathematical Programming at Obenuolj'ach, ed. H. 

Konig, B. Korte, and K. Ritter,Mathematical Programming Study 14, North- 



Xolland, Amsterdam ( 1981). 

A.A. Kaplan, "A Convex Programming Method with Internal Regularization 

(in Russian), " Doklady  A k a d e m i i  1Vauk S S S R  241(l) pp. 22-25 (1978). 

English translation: Soviet Mathematics Doklady Vol. 19(4) pp. 795-799. 

S. Kaplan, "Solution of the Lorie-Savage and Similar Integer Programming 

Problems by the Generalized Lagrange Multiplier Method," O p e r a t i o n s  

R e s e a r c h  14 pp. 1130-1 136 (1966). 

N.N.  Karpinskaja, "Methods of Penalty Functions and the Foundations of 

Pyne's Method (in Russian)," A v t o m a t i k a  i T e l e m e k h a n i k a  28 pp. 140-146 

(1967). English translation: Automation and Remote Control Vol. 28 pp. 

124-129. 

. J.E.  Kelley, "The Cutting Plane Method for Solving Convex Programs," Jour-  

n a l  o f  t h e  S o c i e t y  f o r  I n d u s t r i a l  a n d  Appl ied M a t h e m a t i c s  8(4) pp. 703-712 

(1960). 

, L.G. Khachiyan, "A Polynomial Algorithm in Linear Programming (in Rus- 

sian),' '  Doklady  A k a d e m i i  N a u k  S S S R  244 pp. 1093-1096 (1979). 

. L. G. Khachiyan, "Polynomial Algorithm in Linear Programming (in Rus- 

sian)," Z u r n a l  &cis l i te l  'noi M a t s m a t i k i  i M a t e m a t i c e s k o i  F i z i k i  20(1) pp. 

51-68 (1980). English translation: USSR Computational Mathematics and 

Mathematical Physics Vol. 20(1) pp.53-72. 

, K.C. Kiwiel, "A Variable Metric Method of Centers for Nonsmooth Minimiza- 

tion," CP-81-23, International Institute for Applied Systems Analysis, Lax- 

enburg, Austria (1981). 

, S.K. Korovin and V.I. Utkin, "Method of Piecewise Smooth Penalty Functions 

(in Russian)," A v t o m a t i k a  i T e l e m e k h a n i k a  37 pp. 94-105 (1976). English 

translation: Automation and Remote Control Vo1.37 p p  39-48 



, B. Korte and R.  Schrader, "A Note on Convergence Proofs for Shor- 

Khachiyan Methods," Report No. 80156 - OR, Institute fur Okonometrie und 

Operations Research, Rheinische Friedrich-Wilhelms-Universitat, Bonn 

(1  980). 

. M.K. Kozlov, S.P. Tarasov, and L.G. Khachiyan, "Polynomial Solvability of 

Convex Quadratic Programming (in Russian)," Doklady Akademi i  Nauk 

S S S R  248(5) pp. 1049-1051 (1980). 

. O.V. Kupatadze, "On the Gradient Method for Minimizing Nonsmooth Func- 

tions (in Russian)," in Opt ima lnye  i Adapt ivnye  S i s t e m y ,  Trudy 4 Vsesojuzn. 

Sovesch. po Avt.Upr. (Tbilisi, 1968), Nauka, Moscow (1972). 

. A.I. Kuzovkin and V.M. Tihomirov, "On the Quantity of Observations Required 

t o  Find a Minimum of a Convex Function (in Russian)," Ekonomika  i 

Matemat i chesk i e  Metody  3(1) pp. 95-103 (1967). 

. C. Lemarechal, "An Algorithm for Minimizing Convex Functions," pp, 552- 

556 in I n f o r m a t i o n  Proces s ing  '74, ed. J.L. Rosenfeld,North-Holland, 

Amsterdam (1974). 

, C. Lemarechal, "Note on an Extension of Davidon Methods to 

Nondifferentiable Functions," Mathemat ica l  P r o g r a m m i n g  7(3) pp. 384-387 

(1974). 

. C. Lemarechal, "Nondifferentiable Optimization; Subgradient and E- 

Subgradient Methods," pp. 191-199 in Lecture  No te s  in Economics  a n d  

Mathemat ica l  S y s t e m s ,  Vol. 11 7, ed. W. Oettli,Springer, Berlin (1975). 

. C. Lemarechal, Combin ing  Kel ley ' s  a n d  Conjugate  Gradient  Methods, 

Abstracts, 9th International Symposium on Mathematical Programming, 

Budapest (1976). 



. C.  Lemarechal, "A View of Line-Searches," pp. 59-78 in Optimization and 

Optimal Control, ed.  A.Auslender, W.Oettli, and J.Stoer,Proceedings of a 

Conference held at  Oberwolfach, March 16-22, 1980, Lecture Notes in Con- 

trol and Information Science, Vo1.30, Springer, Berlin (1981). 

. A.Yu. Levin, "On an Algorithm for the Minimization of Convex Functions (in 

Russian), " Doklady Akademii Nu& SSSR 160 pp. 1244-1247 (1965). English 

translation: Soviet Mathematics Doklady Vo1.6 pp. 286-290. 

. E.S. Levitin and B.T. Poljak, "Convergence of Minimizing Sequences in Condi- 

tional Extremum Problems (in Russian), " Doklady Akademii Nauk SSSR 

168 pp. 993-996 (1966). English translation: Soviet Mathematics Doklady 

v01.7 pp. 764-767. 

E.S. Levitin, ' 'A General Minimization Method for Nonsmooth Extremal Prob- 

lems (in Russian)," Zurnal &cislitel 'noi Matematilci i Matematiceskoi Fizilci 

9 pp. 783-806 (1969). English translation: USSR Computational Mathematics 

and Mathematical Physics Vol. 9 pp. 63-69. 

D.G. Luenberger, "Control Problems with Kinks," IEEE Transactions on 

Automatic Control 15 pp. 570-575 (1970). 

. K. Madsen, ''An Algorithm for Minimax Solution of Overdetermined Systems 

of Nonlinear Equations," Journal of the Institute of Mathematics and i t s  

Applications 16 pp. 321-328 (1975). 

. K. Madsen, "Minimax Solution of Nonlinear Equations without Calculating 

Derivatives," pp. 110-126 in Nondij$erentiable Optimization, ed. M.L. Balin- 

ski and P. Wolfe,Mathematical Programming Study 3, North-Holland, 

Amsterdam (1975). 

. K. Madsen and H. Schrajer-Jacobsen, "Linearly Constrained Minimax Optimi- 

zation,'' Mathematical Programming 14(2) pp. 208-223 ( 1978). 



O.L. Mangasarian, "Iterative Solution of Linear Programs," Computer Sci- 

ence Technical Report #327, Computer Science Department,University of 

Winsconsin, Madison (1979). 

R.E. Marsten, "The Use of the Boxstep Method in Discrete Optimization," pp. 

127-144 in Nondiflerentiable Optimization, ed. M.L. Balinski and P. 

Wolfe,Mathematical Programming Study 3 ,  North-Holland, Amsterdam 

(1975). 

R.E. Marsten, W.W. Hogan, and J.W. Blankenship, "The Boxstep Method for 

Large-Scale Optimization," @erations Research 23(3) pp. 389-405 ( 1975). 

G.D. Maystrovsky, "On a Gradient Method for Searching for Saddle Points (in 

Russian)," Ekonomika i Matematicheskie Metody 12(5) pp. 917-929 (1976). 

R. Mifflin, "Semismooth and Semiconvex Functions in Constrained Optimiza- 

tion," RR-76-21, International Institute for Applied Systems Analysis, Lax- 

enburg, Austria (1976). [ Also in SIAM Journal on Control and Optimization 

Vol. 15(6) pp. 959-972 (1 977). ] 

R. Mifflin, "An Algorithm for Constrained Optimization with Semismooth 

Functions," Mathematics of mera t ions  Research 2 pp. 191-207 (1 977). 

R. Mifflin, "A Stable Method for Solving Certain Constrained Least-Squares 

Problems," Mathematical. Programming 16(2) pp. 141-158 (1979). 

V.S. Mikhalevich, Yu.M. Ermoliev, V.V. Skurba, and N . Z .  Shor, "Complex Sys- 

tems and Solution of Extremal Problems (in Russian)," Kibernetika 3(5) pp. 

29-39 (1967). English translation: Cybernetics Vol. 3(5) pp. 25-34. 

V.S. Mikhalevich, I.V. Sergienko, and N.Z. Shor, "A Study of Methods for Solv- 

ing Optimization Problems and Their Applications (in Russian)," Kibernetika 

17(4) pp. 89-113 (1981). 



. H. Mine and M. Fukushma, "A Minimization Method for the Sum of a Convex 

Function and a Continuously Differentiable Function," J o u r n d  of Optimiza- 

t ion  Theory and Applications 33(1) pp. 9-24 ( 1981). 

. T. Motzkin and I.J. Schoenberg, "The Relaxation Method for Linear Inequali- 

t ies, ' '  Canadian Journd  of Mathematics 6 pp. 393-404 (1954). 

, J.A. Muckstadt and S.A. Koenig, "An Application of Lagrangian Relaxation to 

Scheduling in Power-Generation Systems," Operations Research 25(3) pp. 

387-403 (1977). 

. W. Murray and M.L. Overton, "Steplength Algorithms for a Class of 

Nondifferentiable Functions," CS-78-679, Stanford University, Stanford 

(1978). 

. A.S. Nemirovski, "Effective Iterative Methods of Solving Equations with 

Monotone Operators (in Russian)," Ekonomika i Maternaticheskie Metody 

17(2) pp. 344-359 (1981). 

, V.I. Norkin, "Two Random Search Algorithms for the Minimization of 

Nondifferentiable Functions (in Russian)," in Mathematical Methods in 

Operations Research and Reliability Theory, ed. Yu.M. Ermoliev and I.N. 

Kovalenk0,Ukrainian Academy of Sciences, Institute of Cybernetics, Kiev 

(1978). 

, V.I. Norkin, "Minimization Method for Nondifferentiable Functions with 

Averaging of Generalized Gradients (in Russian)," Kibemet ika  16(6) pp. 88- 

89 (1980). 

. E.A. Nurminski, "Quasigradient Method for Solving Nonlinear Programming 

Problems (in Russian)," Kibemetika 9(1) pp. 122-125 (1973). 

E.A. Nurminski, "Minimization of Nondifferentiable Functions Under Noise 

(in Russian)," Kibemetika lO(4) pp. 59-61 (1974). 



. E.A. Nurminski and A.A. Zhelikhovski, "Investigation of One Regulating Step 

in a Quasi-Gradient Method for Minimizing Weakly Convex Functions (in Rus- 

sian)," Kibernetika lO(6) pp. 101-105 (1974). English translation: Cybernet- 

ics Vol. lO(6) pp. 1027-1031. 

. E.A. Nurminski and A.A. Zhelikhovski, "An E-Quasigradient Method for the 

Solution of Nonsmooth Extremal Problems (in Russian)," Kibernetika 

13(1) pp. 109-1 13 ( 1977). English translation: Cybernetics Vol. 13. 

. E.A. Nurminski, " On E-Subgradient Methods of Nondiff erentiable Optimiza- 

tion," pp. 187-195 in International Symposium on S y s t e m  mt imizat ion 

and Analysis, Rocquencourt, December 11-1 3,1978, Lecture Notes in Con- 

trol and Information Science, Vol. 14,Springer, Berlin (1979). 

. E.A. Nurminski, "An Application of Nondifferentiable Optimization in 

Optimal Control," pp. 137-158 in Numerical Optimization of Dynamic Sys- 

t e m ,  ed. L.C.W. Dixon and G.P. Szego,North-Holland, Amsterdam (1980). 

. M.W. Padberg and M.R. Rao, "The Russian Method for Linear Inequalities," 

Technical Report, Graduate School of Business Administration, New York 

University, New York (1979). 

. V.M. Panin, "Linearization Method for the Discrete Minimax Problem (in 

Russian), " Kibernetika 16(3) pp. 86-90 (1980). 

. G. Papavassilopoulos, "Algorithms for a Class of Nondifferentiable Prob- 

lems," Journal of Qt imizat ion Theory and Applications 34(1) pp. 41-82 

(1981). 

. S.C. Parikh, "Approximate Cutting Planes in Nonlinear Programming," 

Mathematical Programming l l ( 2 )  pp. 194-198 (1976). 

T. Pietrzykowski, "An Exact Potential Method for Constrained Maxima," 

SIAM Journal on Numerical Analysis 6 pp. 217-238 (1969). 



. B.T. Poljak, "A General Method of Solving Extremal Problems (in Russian)," 

Doklady Akademii Nauk S S S R  174 pp. 33-36 (1967). English translation: 

Soviet Mathematics Doklady Vol. 8. 

, B.T. Poljak, "Minimization of Nonsmooth Functionals (in Russian)," Z u m a l  

Vycislitel 'noi Matematiki  i Matematiceskoi Fiziki  9(3) pp. 509-52 1 (1969). 

English translation: USSR Computational Mathematics and Mathematical 

Physics Vo1.9(3) pp 14-29 (1969). 

. B.T. Poljak and Ja.Z. Tsypkin, "Pseudogradient Adaptation and Training (in 

Russian)," Avtomatika i Telemekhanika 34pp.  45-68 (1973). English trans- 

lation: Automation and Remote Control Vol. 34 pp. 377-397. 

. B.T. Poljak, "Stochastic Regularized Algorithms," in Supplement  to Pre- 

prints ,  Stochastic Control Symposium, IFAC, Budapest (1974). 

. B.T. Poljak, "Convergence and Convergence Rates of Iterative Stochastic 

Algorithms, I. General Case (in Russian)," h t o m a t i k a  i Telemekhanika 

37(12) pp. 83-94 (1976). English translation: Automation and Remote Con- 

trol Vol. 37 pp. 1858-1868. 

R.A. Poljak, "On the Best Convex Chebyshev Approximation (in Russian)," 

Doklady Akademii Nauk S S S R  200 pp. 538-540 (1971). English translation: 

Soviet Mathematics Doklady Vol. 12 pp. 1441-1444. 

. R.A. Poljak, "Controlling Sequence Methods for Solution of Dual Problems in 

Convex Programming (in Russian)," pp. 95-1 11 in Mathematical Methods for  

Solution of Economic Problems, ed. N.P. Fedorenko and E.G. 

Golstein,Optimal Planning and Control Series, Vol.8, Nauka, Moscow (1979). 

. M.J.D. Powell, ' 'A  View of Unconstrained Optimization," pp. 117-152 in mtim- 

iza t ion  in Action, ed. L.C.W. Dixon,Academic Press, London (1976). 



. B.N. Pshenichniy, "Dual Method in Extremum Problems (in Russian)," Kiber- 

ne t ika  l (3)  pp. 89-95 (1965). English translation: Cybernetics Vol. l (3)  pp. 

91-99. 

. B.N. Pshenichniy, "Convex Programming in a Normalized Space (in Rus- 

sian)," Kibernetika l(5) pp. 46-54 (1965). English translation: Cybernetics 

Vol. l (5)  pp. 46-57. 

J . K .  Reid, "On the Method of Conjugate Gradients for the Solution of Large 

Sparse Systems of Linear Equations," Chapter 16 in Large Sparse Se ts  

of Linear Equations, ed. J . K .  Reid,Academic Press, London (1971). 

. S.M. Robinson, A Subgradient Algorithm for Solving K-Convez Inequalities, 

Lecture Notes on Optimization and Operations Research, Vo1.117, Springer, 

Berlin ( 1975). 

. R.T. Rockafellar, "Augmented Lagrangians and Applications of the Proximal 

Point Algorithm in Convex Programming," Mathematics of @erat iom 

Research l(2) pp. 97-116 (1976). 

, R.T. Rockafellar, "Monotone Operators and the Proximal Point Algorithm," 

SIAM Journal on  Control and W t i m i z a t i o n  14 pp. 877-898 (1976). 

. S.V. Rzhevsky, "Use of the Convex Function Subdifferential in One Method of 

Function Minimization (in Russian)," Kibernetika 16(1) pp. 109-1 1 1 (1980). 

. R. Saigal, "The Fixed Point Approach to Nonlinear Programming," pp. 142- 

157 in Point-to-Set Maps in Mathematical Programming, ed. P. 

Huard,Mathematical Programming Study 10, North-Holland, Amsterdam 

(1979). 

, C. Sandi, "Subgradient Optimization," Comb. W t i m i z .  Lect. S u m m e r  Sch.  

Comb. Optim. Urbino, 1977, pp. 73-91 (1979). 



. M.A. Sepilov, "The Generalized Gradient Method for Convex Programming 

Problems (in Russian)," Ekonomika i Matematicheskie Metody l l ( 4 )  pp. 

743-747 ( 1975). 

. M.A. Sepilov, "On the Generalized Gradient Method for Extremal Problems 

(in Russian)," Zurnal &cislitel 'noi Matematilei i Matematiceskoi Fiziki  

16(1) pp. 242-247 (1976) 

J.F. Shapiro, "Generalized Lagrange Multipliers in Integer Programming, " 

Operatiom Research 19(1) pp. 68-75 (1971). 

, J.F. Shapiro, "Nondifferentiable Optimization and Large-Scale Linear Pro- 

gramming," pp. 196-209 in International S y m p o s i u m  o n  S y s t e m s  Optimiza- 

t ion  and Analysis, Rocquencourt,  December 11-13,1978, Lecture Notes in 

Control and Information Science, Vol. 14, Springer, Berlin (1979). 

. M.B. Shchepakin, "On the Modification of a Class of Algorithms for 

Mathematical Programming (in Russian)," Zurnal &cislitel 'noi Maternatiki 

i Matematiceskoi f iz iki  19(6) pp. 1387-1395 (1979). 

N.Z.  Shor, "Application of the Gradient Method for the Solution of Network 

Transportation Problems (in Russian)," Notes, Scientific Seminar on Theory 

and Application of Cybernetics and Operations Research, Institute of Cyber- 

netics of the Ukrainian Academy of Sciences, Kiev (1962). 

N.Z. Shor, "On the Structure of Algorithms for the Numerical Solution of 

Problems of Optimal Planning and Design (in Russian)," Dissertation, Kiev 

(1 964). 

. N.Z.  Shor, "Application of Generalized Gradient Descent in Block Program- 

ming (in Russian)," Kibernetika 3(3) pp. 53-55 (1967). English translation: 

Cybernetics Vol. 3(3) pp. 43-45. 



N . Z .  Shor, "The Rate of Convergence of the Generalized Gradient Descent 

Method (in Russian)," Kibernetika 4(3) pp. 98-99 (1968). English transla- 

tion: Cybernetics Vol. 4(3) pp. 79-80. 

N .Z .  Shor and M.B. Shchepakin, "Algorithms for Solving Two-Stage Stochas- 

tic Programming Problems (in Russian)," Kibernetika 4(3)(1968). English 

translation: Cybernetics Vol. 4(3) pp. 48-50. 

N .Z .  Shor, "Convergence Rate of the Gradient Descent Method with Dilation 

of the Space (in Russian)," Kibernetika 6(2) pp. 80-85 (1970). English trans- 

lation: Cybernetics Vol. 6(2) pp. 102-108. 

N.Z.  Shor, "Utilization of the Operation of Space Dilation in the Minimization 

of Convex Functions (in Russian)," Kibernetika 6(1) pp. 6-12 (1970). English 

translation: Cybernetics Vol. 6(1) pp. 7-15. 

N.Z.  Shor and P.R. Gamburd, "Certain Questions Concerning the Conver- 

gence of the Generalized Gradient Method (in Russian)," Kibernetika 

7(6) pp. 82-84 (1971). English translation: Cybernetics Vol. 7(6) pp. 1033- 

1036. 

N.Z .  Shor and N.G. Zhurbenko, "A Minimization Method Using Space Dilation 

in the Direction of the Difference of Two Successive Gradients (in Russian)," 

Kibernetika 7(3) pp. 51-59 (1971). English translation: Cybernetics Vol. 7(3) 

pp. 450-459. 

N . Z .  Shor, "A Class of Almost-Differentiable Functions and a Minimization 

Method for Functions of this Class (in Russian)," Kibernetika 8(4) pp. 65-70 

(1972). English translation: Cybernetics Vol. 8(4) pp. 599-606. 

N.Z. Shor and L.P. Shabashova, "Solution of Minimax Problems by the Gen- 

eralized Gradient Method with Space Dilation (in Russian)," Kibernetika 

8(1) pp. 82-94 (1972). English translation: Cybernetics Vol. 8(1) pp. 88-94. 



. N.Z.  Shor, "Convergence of a Gradient Method with Space Dilation in the 

Direction of the Difference between Two Successive Gradients (in Russian)," 

Kibenet ika  l l ( 4 )  pp. 48-53 (1975). English translation: Cybernetics Vol. 

11 (4) pp. 564-570. 

N.Z. Shor, "Generalized Gradient Methods for Nonsmooth Functions and 

Their Applications to Mathematical Programming Problems (in Russian)," 

Ekonomika i Matematicheskie Metody 12(2) pp. 332-356 (1976). 

. N.Z. Shor, "Cut-Off Method with Space Extension in Convex Programming 

Problems (in Russian)," Kibernetika 13(1) pp. 94-96 (1977). English transla- 

tion: Cybernetics Vol. 13( 1) pp. 94-96. 

V.A. Skokov, "Note on Minimization Methods Using Space Dilation (in Rus- 

sian)," Kibenetika lO(4) pp. 115-1 17 (1974). English translation: Cybernet- 

ics Vol. lO(4) pp. 689-692. 

. J.J. Strodiot and V.H. Nguyen, "An Exponential Penalty Method for 

Nondifferentiable Minimax Problems with General Constra.ints," Journal of 

Optimization Theory and Applications 27(2) ( 1979). 

, Ja.Z. Tsypkin and B.T. Poljak, "Attainable Accuracy of Adaptation Algo- 

rithms (in Russian)," Doklady Academii Nauk SSSR 218(3) pp. 532-535 

(1974). 

. S.P. Uryasyev, "On One Regulation of a Step in Limiting Extreme-Value 

Problems (in Russian) ," Kibenetika 17(1) pp. 105-108 (1981). 

P. Wolfe, "Convergence Theory in Nonlinear Programming," Chapter 1 in 

Integer and Nonlinear Programming, ed. J. Abadie,North-Holland, Amster- 

dam (1970). 

P. Wolfe, M.  Held, and H. Crowder, "Validation of Subgradient Optimization," 

Mathematical Programming 6 pp. 62-88 (1974). 



P. Wolfe, "Note on a Method of Conjugate Subgradients for Minimizing 

Nondifferentiable Functions," Mathematical. Programming 7(3) pp. 380-383 

(1974). 

P. Wolfe, "Finding the Nearest Point in a Polytope," Mathematical  Program- 

m i n g  l l ( 2 )  pp. 128-149 (1976). 

. I .  Zang, "Discontinuous Optimization by Smoothng, " Mathematics  of @era- 

t i o m  Research 6(1) pp. 140-152 (1981). 

, N.G. Zhurbenko, E.G. Pinaev, N .Z .  Shor, and G.N. Yun, "Choice of Fleet Com- 

position and Allocation of Arcraft to Civil Airline Routes (in Russian)," 

Kibernetika 12(4) pp. 138-141 (1976). English translation: Cybernetics 

Vol. 12(4) pp. 636-641. 

. N.G.  Zhurbenko, "Study of One Class of Algorithms for Minimization of 

Nonsmooth Functions and Their Application to Solution of Large-Scale Prob- 

lems (in Russian)," Dissertation, Kiev (1977). 

. S. Zlobec, "A Note on Optimization Methods with Conditioned Gradients," 

Zei tschri f t  f u r  Angewandte Mathematik u n d  Mechanik 59pp .  279-281 

(1979). 

. S.I. Zukhovitski, R.A. Poljak, and M.E. Primak, "An Algorithm for the Solu- 

tion of the Problem of Convex Chebyshev Approximation (in Russian)," Dok- 

Lady Akademii  Nauk SSSR 151 pp. 27-30 (1963). English translation: Soviet 

Mathematics Doklady Vo1.4 pp. 901-904. 

This section contains papers on general notions of differentiability, optimal- 

ity conditions in the nondifferentiable case, properties of perturbation functions 

in parametric programming and the stability of optimum programs in connec- 



tion with nondifferentiable optimization. 

References 

A.D. Alexandrov, "The Existence Almost Everywhere of the Second 

Differential of a Convex Function and Some Associated Properties of Convex 

Surfaces (in Russian)," Ucenye Zaapiski Leningrad Gosudarstvennogo 

Universiieta Seriya Matetatilca 37(6) pp. 3-35 (1939). 

. E. Asplund and R.T. Rockafellar, "Gradients of Convex Functions," Transac- 

t ions of the American Mathematical Society 139 pp. 443-467 (1 969). 

, N.N. Astafiev, "Stability and Marginal Values of Convex Programming Prob- 

lems (in Russian) ," Sibirskii Matematicheski Zhurnal 19(3) pp. 491-503 

(1978). 

H. Attouch and R.J.-B. Wets, "Approximation and Convergence in Nonlinear 

Optimization," WP-80-142, International Institute for Applied Systems 

Analysis, Laxenburg, Austria (1900). 

J.P. Aubin and F.H. Clarke, "Shadow Prices and Duality for a Class of 

Optimal Control Problems, " SIMd Journal o n  Contro l and Optimization 

17(5) pp. 567-568 (1979). 

J.-P. Aubin, "Further Properties of Lagrange Multipliers in Nonsmooth 

Optimization," Journal of Applied Mathematics and Optimization 57 pp. 79- 

90 (1980). 

J.P. Aubin, "Lipschitz Behavior of Solutions to Convex Minimization Prob- 

lems," WP-01-76, International Institute for Applied Systems Analysis, Lax- 

enburg, Austria (1981). 

. A. Auslender, "Convex Programming with Errors: Methods of e- 

Subgradients," in Survey  of Mathematical Programming, ed. A. 

Prekopa,Proceedings of 9th International Mathematical Programming 



Symposium, Budapest, August 23-27, 1976, North-Holland, Amsterdam - 

Akademiai Kiado, Budapest (1979). 

. A. Auslender, "Differentiable Stability in Nonconvex and Nondifferentiable 

Programming," pp. 29-41 in Point - to-Se t  Maps  in Mathemat i ca l  Program-  

m i n g ,  ed. P. Huard,Mathematical Programming Study 10, North-Holland, 

Amsterdam (1979). 

. A. Auslender, "Sur la Differentiabilite de la Fonction d'Appui du 

Sousdifferential a e-Pres," C o m p t e s  R e n d u s  de 1 'Academie  d e s  S c i e n c e s  

(Par is ) ,  Se r i e  A 292(3) pp. 221-224 (1981.). 

, M .  Avriel and I .  Zang, "Generalized Arcwise-Connected Functions and Char- 

acterization of Local-Global Minimum Properties," J o u r n a l  o f  O p t i m i z a t i o n  

Theory  a n d  Appl ica t ions  32(4) pp. 407-426 (1 980). 

. M.S. Bazaraa, J.F. Goode, and C.M. Shetty, "Optimality Criteria in Nonlinear 

Programming Without Differentiability," Operat ions  R e s e a r c h  19 pp. 77-86 

(1971). 

. A. Ben-Tal and A. Ben-Israel, "Characterization of Optirnality in Convex 

Prograrnrning:Nondifferentiable Case," Applicable Ana ly s i s  9(2) pp. 137-156 

(1979). 

, V.I. Berdysev, "Continuity of Multivalued Mappings Connected with the 

Minimization of Convex Functionals (in Russian)," Doklady A k a d e m i i  N a u k  

SSSR 243(3) pp. 561-564 (1978). 

. J.M. Borwein, "Fractional Programming without Differentiability," 

Mathemat i ca l  P r o g r a m m i n g  11(3) pp. 283-290 (1976). 

, J.M. Borwein, "Tangent Cones, Starshape and Convexity," In t e rna t iona l  

J o u r n a l  of M a t h e m a t i c s  a n d  M a t h e m a t i c a l  S c i e n c e s  l (4)  pp. 497-498 (1 978). 



. J.M. Borwein, "The Minimum of a Family of Programs," Third S y m p o s i u m  o n  

Opera t ions  R e s e a r c h  ( U n i v e r s i t y  of M a n n h e i m ,  M a n n h e i m )  1 pp. 100-102 

(1978). 

. J.M. Borwein, "A Multivalued Approach to the Farkas Lemma," in Point- to-  

S e t  Maps in Mathemat i ca l  P r o g r a m m i n g ,  ed. P. Huard,Mathematical Pro- 

gramming Study 10, North-Holland, Amsterdam ( 1979). 

, J.M. Borwein, "A Note on Perfect Duality and Limiting Lagrangians," 

M a t h e m a t i c a l  P r o g r a m m i n g  18(3) pp. 330-337 (1980). 

, J. Bracken and J.T. McGill, "Mathematical Programs with Optimization Prob- 

lems in the Constraints," Operat ions  R e s e a r c h  21 pp. 37-44 (1973). 

. A. Brondsted and R.T. Rockafellar, "On the Subdifferentiability of Convex 

Functions," Proceed ings  o f  t h e  A m e r i c a n  M a t h e m a t i c a l  S o c i e t y  16 pp. 605- 

611 (1965). 

, A. Brondsted, "On the Subdifferential of the Supremum of Two Convex Func- 

tions," M a t h e m a t i c a  S c a n d i n a v i c a  31 pp. 225-230 ( 1972). 

S.L. Brumelle, "Convex Operators and Supports," M a t h e m a t i c s  o f  Opera- 

tions R e s e a r c h  3(2) pp. 171-175 (1978). 

S. Chandra and M. Chanramohan, "Duality in Mixed Integer Nonconvex and 

Nondifferentiable Programming," Z e i t s c h r i f t  f u r  A n g e w a n d t e  M a t h e m a t i k  

u n d  Mechanik  59(4) pp. 205-209 (1 979). 

F.H. Clarke, "Generalized Gradients and Applications," T r a n s a c t i o n s  of t h e  

A m e r i c a n  Mathemat i ca l  S o c i e t y  205 pp. 247-262 (1 975). 

, F.H. Clarke, "A New Approach to Lagrange Multipliers," M a t h e m a t i c s  o f  

Operat ions  R e s e a r c h  l (2)  pp. 165-174 (1976). 

, F.H. Clarke, "Optimal Control and the True Hamiltonian," SIAM R e v i e w  

21(2) pp. 157-166 (1979). 



F.H. Clarke, "Generalized Gradients of Lipschitz Functions ," Advances in 

Mathemat ics  40(1) pp. 52-67 (1980). 

F.H. Clarke, "Nonsmooth Analysis and Optimization," pp. 847-853 in 

Proceedings  of the  Internat ional  Congress of Mathemat i c s  ( Hels inki  1978), 

Finnish Academy of Sciences, Helsinki (1980). 

J.P. Crouzeix, "Conditions for Convexity of Quasiconvex Functions," 

Mathemat ics  of Operations Research  5(1) pp. 120-125 ( 1980). 

J.P. Crouzeix, "Some Differentiability Properties of Quasiconvex Functions 

on R-n," pp. 9-20 in Q t i m i z a t i o n  and Optimal Control ,  ed. A.Auslender, 

.W.Oettli, and J.Stoer,Lecture Notes in Control and Information Science, 

Vo1.30, Springer (1981). 

J.M. Danskin, "The Theory of Max-Min with Applications," SIAM Journal o n  

Applied Mathemat ics  14 pp. 641-664 (1966). 

V.F. Demyanov and V.N. Malozemov, "The Theory of Nonlinear Minimax Prob- 

lems (in Russian)," Uspekhi Matematcheski  Nauk 26 pp. 53-104 (1971). 

V.F. Demyanov, "Second Order Directional Derivatives of a Function of the  

Maximum (in Russian)," Kibernet ika  9(5) pp. 67-69 (1973). English transla- 

tion: Cybernetics Vo1.9(5) pp. 797-800. 

V.F. Demyanov and V.K. Somesova, "Conditional Subdifferential of Convex 

Functions (in Russian)," Doklady Akademii Nauk S S S R  242(4) pp. 753-756 

( 1978). 

V.F. Demyanov and A.M. Rubinov, "On Quasidifferentiable Functionals (in 

Russian)," Doklady Academii  Nauk S S S R  250(1) pp. 21-25 (1980). 

V.F. Demyanov, "On the Relation between the Clarke Subdifferential and the  

Quasidifferential (in Russian)," Vestnik Leningradskogo Univer s i t e ta  13 pp. 

18-24 (1980). English translation: Vestnik Leningrad Universitet Vo1.13 pp 



V.F. Demyanov and A.M. Rubinov, "Some Approaches to Nonsmooth Optimi- 

zation Problems (in Russian)," Economika i Matematicheskie Metody 

17(6) pp. 1153-1174 (1981). 

S. Dolecki and S. Rolewicz, "Exact Penalty for Local Minima," SIAM Journal 

o n  Control and Optimization 17 pp. 596-606 ( 1979). 

A.Y. Dubovitskii and A.A. Milyutin, "Extremum Problems in the Presence of 

Constraints (in Russian)," Doklady Akademii Nauk SSSR 149 pp. 759-761 

(1963). English translation: Soviet Mathematics Doklady Vol. 4 pp. 452- 

455(1963). 

A.Y. Dubovitskii and A.A. Milyutin, "Extremum Problems in the Presence of 

Restrictions (in Russian)," Zurnal &cislitel'noi Matematiki i Matemati- 

ceskoi Fiziki  5 pp. 395-453 (1 965). English translation: USSR Computational 

Mathematics and Mathematical Physics Vo1.5 

. Pham Canh Duong and Hoang Tuy, "Stability, Surjectivity and Local Inverta- 

bility of Nondifferentiable Mappings," Acta Mathematica Re tnamica  3(1) pp. 

89-105 (1978). 

. J.J.M. Evers and H.van Maaren, "Duality Principles in Mathematics and Their 

Relations to Conjugate Functions," Technical Report, Department of 

Applied Mathematics, Technische Hogeschool Twente, Enschede, The Neth- 

erlands ( 1981). 

, W. Fenchel, "On Conjugate Convex Functions," Canadian Journal of 

Mathematics 1 pp. 73-77 (1949). 

. R. Fletcher and G.A. Watson, "First and Second Order Conditions For a Class 

of Nondiff erentiable Optimization Problems, " Mathematical Programming 

18(3) pp. 291-307 (1980). 



J.  Gauvin and J.W. Tolle, "Differential Stability in Nonlinear Programming," 

SIAM Journal  o n  Control  a n d  O p t i m i z a t i o n  15(2) pp. 294-3 1 1 ( 1977). 

J. Gauvin, "The Generalized Gradient of a Marginal Function in Mathematical 

Programming," M a t h e m a t i c s  of Opera t ions  R e s e a r c h  4(4) pp. 458-463 

( 1979.). 

E.G. Golstein and N.V. Tretyakov, "Modified Lagrangians in Convex Program- 

ming and Their Generalizations," pp. 86-97 in Point - to -Se t  Maps in 

Mathemat i ca l  P r o g r a m m i n g ,  ed. P. Huard,Mathematical Programming 

Study 10, North-Holland, Amsterdam (1979). 

B.D. Graven, "Implicit Function Theorems and Lagrange Multipliers," 

N u m e r i c a l  Func t i ona l  Analys i s  a n d  O p t i m i z a t i o n  6(2) pp. 473-486 ( 1980). 

R.C. Grinold, "Lagrangian Subgradients," M a n a g e m e n t  S c i e n c e  17 pp. 185- 

188 (1970). 

J.  Gwinner, "Closed Images of Convex Multivalued Mappings in Linear Topo- 

logical Spaces with Applications, " Journal  of Ma themat i ca l  Ana ly s i s  a n d  

Appl ica t ions  60(1) pp. 75-86 (1977). 

J.  Gwinner, "Contribution a la Programmation non Differentiable dans des 

Espaces Vectoriels Topologiques," C o m p t e s  R e n d u s  de  1 'Academie  d e s  Sc i -  

e n c e s  (Par i s ) ,  S e r i e  A 289(10) p. 523 (1979). 

J. Gwinner, "On Optimality Conditions for Infinite Programs," pp. 21-26 in 

O p t i m i z a t i o n  a n d  Opt imal  Contro l ,  ed. A.Auslender, W.Oettli, and 

J.Stoer,Proceedings of a Conference held at Oberwolfach, March 16-22, 

1980, Lecture Notes in Control and Information Science, Vo1.30, Springer 

(1981). 

H. Halkin, "The Method of Dubovitskii-Milyutin in Mathematical Program- 

ming," pp. 1-12 in S y m p o s i u m  o n  O p t i m i z a t i o n  a n d  S t a b i l i t y  P r o b l e m s  in 



C o n t i n u u m  Mechanics ,  24 August  1971, Los Angeles,  Springer (1973). 

H .  Halkin, "Implicit Functions and Optimization Problems without Continu- 

ous Differentiability of the Data," SIAM Journal  o n  Control 12(2) pp. 229-236 

(1974). 

H .  Halkin, "Mathematical Programming without Differentiability," pp. 279- 

288 in Calculus of Variations a n d  Control Theory ,  ed. D.L. Russe11,Academic 

Press, New York (1976). 

H. Halkin, "Necessary Conditions for Optimal Control Problems with 

Differentiable and Nondifferentiable Data," pp. 77-1 18 in Mathetatical  Con- 

trol  Theory,  ed. W.A. Coppe1,Lecture Notes in Mathematics, Vo1.68, Springer, 

Berlin ( 1978). 

W.  Heins and S.K. Mitter, "Conjugate Convex Functions, Duality, and Optimal 

Control Problems. I. Systems Governed by Ordinary Differential Equations," 

I n f o r m a t i o n  S c i e n c e s  2(2) pp. 21 1-243 (1970). 

J.-B. Hiriart-Urruty, "Contribution a la Programmation Mathematique Cas 

Deterministe et  Stochastique," These Serie E N 247, Universite de 

Clermont-Ferrand, Clermont-Ferrand, France (1977). 

J.-B. Hiriart-Urruty, "Generalized Gradients of Marginal Value Function," 

S I N  Journal o n  Control and  m t i m i z a t i o n  16 pp. 301-316 (1978). 

J.-B. Hiriart-Urruty, "Refinements of Necessary Optimality Conditions in 

Nondifferentiable Programming, " Applied Mathemat ics  and  Opt imiza t ion  

5(1) pp. 63-82 (1979). 

J.-B. Hiriart-Urruty, "Tangent Cones, Generalized Gradients and Mathemati- 

cal Programming in Banach Spaces," Mathemat ic s  of Operations Research  

4(1) pp. 79-97 (1979). 



J.-B. Hiriart-Urruty, "New Concepts in Nondifferentiable Programming," 

Bulletin of the Mathematical Society of France 60 pp. 5-85 (1979). [ Also in 

Journees dlAnalyse Non Convexe, May 1980 ] 

J.-B. Hiriart-Urruty, "Lipschitz r-Continuity of the Approximate 

Subdifferential of a Convex Function," Mathematica Scandinavica 47 pp. 

123-134 (1980). 

J.-B. Hiriart-Urruty, "Extension of Lipschitz Functions," Journal o f  

Mathematical Analysis and Applications 77(2) pp. 539-554 ( 1980). 

J.-B. Hiriart-Urruty, "E-Subdifferential Calculus," in Proceedings of the Col- 

loquium "Convex Analysis and Optimization", 28-29 February, 1980, 

Imperial College, London (forthcoming). 

W.W. Hogan, "Directional Derivatives of Extremal-Value Functions with Appli- 

cations to the Completely Convex Case," Operations Research 21(1) pp. 

188-209 (1973). 

W.W. Hogan, "Point-to-Set Maps in Mathematical Programming," S I N  

Review 15 pp. 591-603 (1973). 

A.D. Ioffe and V.L. Levin, "Subdifferentials of Convex Functions (in Rus- 

sian)," Transactions of the Moscow Mathematical Society 26pp.  1-72 

( 1972). 

A.D. loffe, "Nonsmooth Analysis: Differential Calculus of Nondifferentiable 

Mappings," Transactions of the American Mathematical Society 266(1) pp. 

1-56 (1981). 

V. Kankova, "Differentiability of the Optimal Function in a Two-Stage Sto- 

chastic Nonlinear Programming Problem ( in Czech )," Ekonomiko- 

Matematickyi Obzor 14(3) pp. 322-330 (1978). 



. D. Klatte, "On the Lower Semicontinuity of Optimal Sets in Convex Program- 

ming," pp. 104-1 09 in Point - to-Se t  Maps in Mathemat ica l  P r o g r a m m i n g ,  ed. 

P. Huard,Mathematical Programming Study 10, North-Holland, Amsterdam 

(1979). 

. K.O. Kortanek, "Perfect Duality in Semi-Infinite and Generalized Convex 

Programming," @ e r a t i o m  R e s e a r c h  Verfahren 25 pp. 79-88 (1977). 

C .  Lemarechal and E.A. Nurminski, "Differentiability of a Support Function 

of an E-Subgradient," WP-80-101, International Institute for Applied Sys- 

tems Analysis, Laxenburg, Austria (1980). 

. C. Lemarechal and E.A. Nurminski, "Sur la Differentiabilite de la Fonction 

d'Appui du Sous-Differentiel Approche," C o m p t e s  R e n d u s  d e  1'Academie d e s  

S c i e n c e s  (Par is ) ,  Se r i e  A 290 pp. 855-858 (1980). 

. A.V. Levitin, "A Generalization of the Property of Strong Convexity and Gen- 

eral Theorems on the Gradient Method for Minimization of Functionals (in 

Russian), " pp. 11 2-120 in Mathemat ica l  Methods f o r  So lu t ion  o f  Economic  

P r o b l e m s ,  ed. N.P. Fedorenko and E.G. Golstein,Nauka, Moscow (1977). 

. E.S. Levitin and B.S. Darhovski, "Quadratic Optimality Conditions for a Class 

of Nonsmooth Problems of Mathematical Programming (in Russian)," Dok- 

l a d y  Akademi i  Nauk S S S R  244(2) pp. 270-273 (1979). 

. E.S. Levitin, "Second-Order Conditions in Nonsmooth Mathematical Pro- 

gramming Problems Applied to the Minimax with Bound Variables (in Rus- 

sian),' '  Doklady  Akademi i  Nauk  S S S R  244(2) pp. 286-290 (1979). 

, P.O. Lindberg, "A Generalization of Fenchel Conjugation Giving Generalized 

Lagrangians and Symmetric Nonconvex Duality," in S u m e y  of Mathemat ica l  

P r o g r a m m i n g ,  ed. A. Prekopa,North-Holland, Amsterdam - Akademiai Kiado 

Proceedings of 9th International Mathematical Programming Symposium, 



( 1979). 

P.O. Lindberg, "A Relaxational Framework for Duality," Technical Report 

TRITA-MAT-1981-12, Department of Mathematics, Royal Institute of Technol- 

ogy, Stockholm (1 98 1). 

0.  Mangasarian, "Uniqueness of Solution in Linear Programming, " Linear  

Algebra  a n d  A m l i c a t i o n s  25 pp. 152-161 (1979). 

H. Massam and S. Zlobec, "Various Definitions of the Derivative in 

Mathematical Programming," Mathemat i ca l  f i o g r a m m i n g  7(2) pp. 144-16 1 

( 1974). 

E.J. McShane, "Extension of Range of Functions," B u l l e t i n  of the  A m e r i c a n  

Mathemat i ca l  S o c i e t y  40 pp. 837-842 (1 930). 

R.A. Minch, "Applications of Symmetric Derivatives in Mathematical Pro- 

gramming," Mathemat i ca l  P r o g r a m m i n g  1 pp. 307-321 (1 97 1). 

J. J. Moreau, "Fonctionnelles Sous-Differentiables, " C o m p t e s  R e n d u s  d e  

1 'Academic d e s  S c i e n c e s  (Par i s ) ,  Se r i e  A 257 pp. 41 17-41 19 (1963). 

J.J. Moreau, "Semi-Continuite de Sous-Gradient d'une Fonctionnelle," 

C o m p t e s  R e n d u s  de  l lAcademie  d e s  S c i e n c e s  (Par i s ) ,  S e r i e  A 260 pp. 1067- 

1070 (1965). 

E.A. Nurminski, "On the Continuity of E-Subdifferential Mappings (in Rus- 

sian)," K i b e r n e t i k a  13(5) pp. 148-149 (1977). English translation: Cybernet- 

ics Vol. 13(5) pp. 790-791 ( 1978). 

W. Oettli, "Symmetric Duality, and a Convergent Subgradient Method for 

Discrete, Linear, Constrained Approximation Problems with Arbitrary 

Norms Appearing in the Objective Function and in the Constraints," Journa l  

of Approx ima t ion  Theory  14( 1) ( 1975). 



B.N. Pshenichniy, Lecons  sur l e s  J e u z  D i f f e r e n t i e l s ,  Controle Optimal et 

Jeux Differentiels, Vo1.4, I .N .R . I .A . ,  Le Chesnay, France (1971). 

B.N. Pshenichniy, "Necessary Extremum Conditions for Differential Inclu- 

sions (in Russian)," K i b e r n e t i k a  12(6) pp. 60-78 (1976). 

S.M. Robinson and R.R.  Meyer, "Lower Semicontinuity of Multivalued Lineari- 

zation Mappings," SIAM J o u r n a l  o n  Control l l ( 3 )  pp. 525-533 (1973). 

S.M. Robinson and R . H .  Day, "A Sufficient Condition for Continuity of 

Optimal Sets in Mathematical Programming," J o u r n a l  of M a t h e m a t i c a l  

Ana ly s i s  a n d  A p p l i c a t w n s  45(2) pp. 506-51 1 (1974). 

S.M. Robinson, "Regularity and Stability of Convex Multivalued Functions," 

M a t h e m a t i c s  o f  Opera t ions  R e s e a r c h  l(2) pp. 130-143 (1976). 

S.M. Robinson, "A Characterization of Stability in Linear Programming," 

Operat ions  R e s e a r c h  25(3) pp. 435-447 (1977). 

S.M. Robinson, "Generalized Equations and Their Solutions, Part  1: Basic 

Theory," pp. 128-141 in Point- to-Set  Maps in M a t h e m a t i c a l  P r o g r a m m i n g ,  

ed. P. Huard,Mathematical Programming Study 10, North-Holland, Amster- 

dam (1979). 

S.M. Robinson, "Some Continuity Properties of Polyhedral Multifunctions," 

pp. 206-214 in M a t h e m a t i c a l  P r o g r a m m i n g  a t  m e r u o l f a c h ,  ed. H .  Konig, B. 

Korte, and K. Ritter,Mathematical Programming Study 14, North-Holland, 

Amsterdam (1981). 

R.T. Rockafellar, "Conjugate Convex Functions in Optimal Control and the 

Calculus of Variations," J o u r n a l  o f  Ma themat i ca l  Ana ly s i s  a n d  Appl ica t ions  

32 pp. 174-222 ( 1970). 

R.T. Rockafellar, "Augmented Lagrange Multiplier Functions and Duality in 

Nonconvex Programming," SIAM J o u r n a l  o n  Control  12 pp. 268-285 ( 1974). 



R.T. Rockafellar and R.J.-B. Wets, "Measures as Lagrange Multipliers in Mul- 

tistage Stochastic Programming, " Journal of Mathematical Analysis and 

Applications 60(2) pp. 301-313 (1977). 

R.T. Rockafellar, "Higher Derivatives of Conjugate Convex Functions," Inter- 

national Journal of Applied Analysis 1( 1) pp. 41-43 ( 1977). ' 

R.T. Rockafellar, "Clarke's Tangent Cones and the Boundaries of Closed Sets 

in R-n," Nonlinear Analysis 3(1) pp. 145-154 (1978). 

R.T. Rockafellar, "Direc tionally Lipschitzian Functions and Subdifferential 

Calculus," Proceedings of the London Mathematical Society 39(3) pp. 331- 

355 (1979). 

R.T. Rockafellar and J.E. Spingarn, "The Genetic Nature of Optimality Condi- 

tions in Nonlinear Programming," Mathematics of  Operations Research 

4(4) pp. 425-430 ( 1979). 

R.T. Rockafellar, "Generalized Directional Derivatives and Subgradients of 

Nonconvex Functions," Canadian Journal of Mathematics 32 pp. 257-280 

( 1980). 

R.T. Rockafellar, "Favorable Classes of Lipschitz Continuous Functions in 

Subgradient Optimization, " WP-81-1, International Institute for Applied Sys- 

tems Analysis, Laxenburg, Austria (1981). 

R.T. Rockafellar, "Augmented Lagrangians and Marginal Values in 

Parameterized Optimization Problems," WP-81-19, International Institute 

for Applied Systems Analysis, Laxenburg, Austria (1981). 

S. Rolevicz, "On Conditions Warranting Ph-2 Subdiff erentiability, " pp. 215- 

224 in Mathematical Programming at Obenuolfach, , ed. H. Konig, B. Korte, 

and K. Ritter,Mathematical Programming Study 14, North-Holland, Amster- 

dam (1981). 



G.  Salinetti and R.J.-B. Wets, "On the Convergence of Sequences of Convex 

Sets in Finite Dimensions," SIAM Review 21 pp. 16-33 (1979). 

M. Schechter, "More on Subgradient Duality," Journal of Mathematical 

Analysis and Applications 71(1) pp. 251-261 (1979). 

C .  Singh, ' 'A  System of Inequalities and Nondifferentiable Mathematical Pro- 

gramming," Journal of Q t i m i z a t i o n  Theorg and Applications 27(2) pp. 

291-299 (1979). 

J.E. Spingarn, "Submonotone Subdifferentials of Lipschitz Functions," P a n -  

sactions of the American Mathematical Society 264( 1) pp. 77-89 (1981). 

J.E. Spingarn, "On Optimality Conditions for Structured Families of Non- 

linear Programming Problems," Mathematical Programming 22( 1) pp. 82- 

S. Tanimoto, "Nondifferentiable Mathematical Programming and Convex- 

Concave Functions," Journal of Optimization Theory and Applications 

31(3) pp. 331-342 (1980). 

L. Thibault, "Subdifferentiability of Compactly Lipschitzian Vector-Valued 

Functions," Trauvux S e m .  Anal. Conveze 8(5) pp. 1-54 (1978). 

L. Thibault, "Subdifferentiability of Compactly Lipschtzian Mappings," 

Operations Research Verfahren 31 pp. 637-645 (1979). 

Hoang Tuy, "Stability Property of a System of Inequalities," Acta Mathema- 

tics k t n a m i c a  2(1) pp. 3-16 (1977). 

J.P. Vial, "Strong Convexity of Sets and Functions," Discussion Paper 8018, 

Center for Operations Research and Econometrics, Universite Catholique de 

Louvain ( 1980). 

J. Warga, "Derivatives, Containers, Inverse Functions and Controllability," 

pp. 13-46 in Calculus of Variations and Control Theory, ed. D.L. 



Russel1,Academic Press, New York (1976) 

J. Warga, "Controllability and a Multiplier Rule for Nondifferentiable Optirni- 

zation Problems," SIAM Journa l  o n  Control  a n d  O p t i m i z a t i o n  16 pp. 803- 

812 (1978). 

R.J.-B. Wets, "Stochastic Programs with Fixed Recourse: The Equivalent 

Deterministic Program," SIAM R e v i e w  16(3) pp. 309-339 (1974). 

R.J.-B. Wets, ' 'Convergence of Convex Functions, Variational Inequalities and 

Convex Optimization Problems," pp. 376-403 in Varia t ional  Inequa l i t i e s  a n d  

C o m p l e m e n t a r i t y  P r o b l e m s ,  ed.  R.W. Cottle, F. Giannessi, and J-L. 

Lions,Wiley, Chichester (1980). 

A.P. Wierzbicki, "Maximum Principle for Semismooth Performance Func- 

t iona l~ , "  SIAM J o u r n a l  o n  Control  lO(3) pp. 444-459 (1972). 

A.P. Wierzbicki and S. Kurcyusz, "Projection on a Cone: Generalized Penalty 

Functions and Duality Theory for Problems with Inequality Constraints in 

Hilbert Space," SiAM J o u r n a l  o n  Control  a n d  O p t i m i z a t i o n  15 pp. 25-56 

(1977). 

V.I. Zabotin and Yu.A. Polonsky, "Preconvex Sets, Mappings and Their Appli- 

cations to Extreme-Value Problems (in Russian)," K i b e r n e t i k a  17(1) pp. 71- 

74 (1981). 

S. Zlobec and B. Mond, "Duality for Nondifferentiable Programming without 

Constraint Qualification," Uti l i tas  Mathernat ica  15 pp. 291-302 (1979). 

5. Zlobec and A. Ben-Israel, "Perturbed Convex Programs. Continuity of 

Optimal Solutions and Optimal Values," Opera t ions  R e s e a r c h  Ver fahren  

31 pp. 737-749 (1979). 


