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Paper brings few ideas about a concept of Minkowskibinations of point sets, which can
be defined as generalisation of Minkowski set ofp@na of point sets in the Euclidean spdfe
Minkowski sum and product of two point sets areduf® definition of Minkowski set operators as
special mappings i&", which can be used for modelling of manifoldshis tspace.

Concept of Minkowski linear combination of two pbigets is an analogy of the well
defined concept of a linear combination of two wvest It can be defined on the basis of the scalar
multiple of a point set, which is a point getd] E" with elements in all such points of the space,seho
positioning vectors aremultiples of positioning vectors of all pointstbe setA

A =kA={km:mOAmM~ m= km~ km},kOR (1)

Minkowski sum linear combination of two point sét@ndB in the spac&" is point selC

in the spac&" defined as follows
C=kAOI.B=A 0B ={ka+lbadAbOB}kIOR @

MappingLy, in which any ordered pair of point sets is related linear combination of the

two sets (2) will be called Minkowski linear setevator

L,:(AB) - C=A0B,kIOR @3)
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Fig. 1 Minkowski linear combination of discrete pbsets and of 2 planar curves

Minkowski product combination of two point sé&sandB in E" is point seC in E"



C=kAOI.B=A 0B ={kaOlb,aldAbOB}k,IOR @)

which is thek.I| multiple of the Minkowski productA [ B of point setsA andB.
Mapping LPy; in which any ordered pair of point seAsand B is related to a product

combination of the two sets (4) will be called Mawkski product set operator
LR,:(AB)-C=A0B kIOR (5)

Fig. 2 Minkowski linear and product combinationZs$pace curves

Concept of Minkowski arithmetic combination of tareets can be introduced based on
Minkowski sum and product. For any point sétsB, C in E" and real numberk, |, h we define
Minkowski mixed combination of point sets B, C as the following point s&/ in E"

w=(k.AOI.B)OhC=(A0B)OC, = (6)

={(ka+Ib)Ohc,adAbOB cOC}

Minkowski arithmetic combination(k.A[J1.B) 00 h.C of three point seté, B andC in E" can be

represented as themultiple of the Minkowski sum of the Minkowski pfact combinations of sefs
andC, andB andC

(A.0B)OC, =((AOC),0(BOC),),.hk,IOR ©)

Mapping LA in which any ordered triple of point sefs B and C is related to an
arithmetic combination of the three sets (6) wildalled Minkowski arithmetic set operator

LA, ,:(AB,C) ~W=(A 0B)OGC, k| ,hOR (7)
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