Com binatorial Structures of Asso ciated P olyhedra of Set functions Kenji KASHIW ABARA Departmen t of Systems Science, Univ ersit y of T oky o, T oky o, Japan A set function is a function de�ned on the p ow er set of a set. That is, it is of the form ’ : 2 ! R . W e assume ’ ( ; ) = 0. W e fo cus on the com binatorial structures of faces of the p olyhedra asso ciated with set functions. The p olyhedron asso ciated with a set function ’ is P ( ’ ) = f p 2 R j X x 2 G p ( x ) � ’ ( G ) for all G � g : The combinatorial structure means ho w the faces of P ( ’ ) in tersect. The asso ciated p olyhedron is not fully describ ed b y its com binatorial structure of its faces. But some problems on set functions can b e discussed only on the com binatorial structures of their faces. F or example, it is kno wn that if we kno w the combinatorial structure of the asso ciated p olyhedron of a set function, w e can kno w whether it is sub- mo dular or not. W e represent the combinatorial structures of p olyhedra b y (marked) p olyhedral sub- divisions of the simplex f p 2 R j P x 2 p ( x ) = 1 g . A t that time, the a v ailable v ertices of p olyhedral sub divisions are �xed. The com binatorial structure of the asso ciated p oly- hedron of a set function is represented by a coheren t p olyhedral sub division. Con v ersely , for a coheren t p olyhedral sub division, there exists a set function such that the combina- torial structure of the p olyhedron asso ciated with the set function is represented by that sub division. It is known that the all coheren t sub divisions forms a lattice with resp ect to re�nemen t and that such a lattice can b e embo died as the face lattice of the secondary p olytop e. W e consider the t w o problems in terms of p olyhedral sub divisions, namely , the sand- wic h problem and the extremal problem for monotone submo dular functions. The sandwic h condition can b e expressed b y the condition to p olyhedral sub divisions. W e sho w that for tw o functions ’ 1 and ’ 2 suc h that � ’ 1 ( G ) � ’ 2 ( G ) for all G � and suc h that the sub divisions of ’ 1 and ’ 2 hav e a common re�nemen t, there exists a vector p 2 R suc h that � ’ 1 ( G ) � p ( G ) � ’ 2 ( G ) for all G � . It is a generalization of the submo dular v ersion of sandwic h theorem. The extremal problem of monotone submo dular functions is describ ed as follows. The all monotone submo dular functions form a con v ex cone. The condition for a monotone submo dular function to b e extremal in the cone of all monotone submo dular functions can b e expressed in terms of sub divisions. W e show that a monotone submo dular function ’ is extremal in the cone of submo dular functions if and only if it is maximal except the trivial element in the lattice.