P olyhedral M-con v ex and L-con v ex F unctions | Tw o Classes of Com binatorial Con v exit y o v er Real Space | Kazuo MUR OT A Researc h Institute for Mathematical Sciences Ky oto Univ ersit y , Kyoto 606-8502, Japan murota@kurims.kyoto-u.ac.jp Akiyoshi SHIOURA (*) Departmen t of Mec hanical Engineering Sophia Univ ersit y , 7-1 Kioi-c ho, Chiyoda-ku, T oky o 102-8554, Japan shioura@keka.me.sophia.ac.jp Keyw ords: matroid, base p olyhedron, con v ex function, submo dular function. Abstract In the area of com binatorial optimization, there exist man y w ell-solv ed problems, and man y researc hers ha v e considered \discrete con v exit y" or \conv exit y ov er in teger lattice", aiming to iden tify the w ell-b eha v ed structure in com binatorial optimization. Recently , t w o classes of discrete con v exit y , called M-con v exit y and L-conv exit y , are prop osed b y Murota in 1996, whic h pro vide us with a uni�ed framew ork for w ell-solv ed com binatorial optimization problems. M/L-con v ex functions enjo y v arious nice prop erties as discrete con v exit y: they can b e extended to ordinary con v ex functions, and a F enc hel-t yp e dualit y and a (discrete) separation theorem hold for them. In this presen tation, we extend the concept of M/L-con v exit y to p olyhedral conv ex functions. One motiv ation comes from the results describ ed in Ro ck afellar’s b o ok published in 1984, where it is sho wn that t w o con v ex functions arise from the cost functions of the minim um cost o w problem and the minimum cost tension problem. Though b oth func- tions are classi�ed in the same category from the viewp oint of con v ex analysis, they ha v e di�eren t com binatorial structures. The concept of p olyhedral M-con v ex (L-con v ex, resp.) function is a generalization of the cost function of the minimum cost o w (tension, resp.) problem. By in v estigating p olyhedral M/L-con v ex functions, we clarify the com binatorial structure of those cost functions. Another motiv ation is an extension of the concept of matroid to a p olyhedron called p olymatroid and submo dular p olyhedron, for whic h the same greedy algorithm still w orks. This fact sho ws that the v alidit y of greedy algorithms do es not necessarily dep end on the in tegralit y or discreteness. The p olyhedral extension of M/L-con v ex functions enables us to capture the greedily solv able structure which is indep enden t of integralit y . Our in terest is also in the p olyhedral structure of M/L-con v ex functions, and p olyhe- dral c haracterization of M/L-con v ex sets and functions are sho wn. (*) � � � Sp eak er