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Abstract : An interval may be defined as a convex combination as follows: I=[a,b]={x a=(1-a)a+ab: a€[0,1]}. Consequently,
we may adopt interval operations by applying the scalar operation point-wise to the corresponding interval points: I
oJ={x oy o] ae[0,1],x a €l ,y a €]}, With the usual restriction 0¢] if « = +. These operations are associative: I+( J+K)=(I+])+
K, I*( J*K)=( I*] )* K. These two properties, which are missing in the usual interval operations, will enable the extension of the
usual linear system concepts to the interval setting in a seamless manner. The arithmetic introduced here avoids such vague
terms as "interval extension”, “inclusion function”, determinants which we encounter in the engineering literature that deal
with interval linear systems. On the other hand, these definitions were motivated by our attempt to arrive at a definition of
interval random variables and investigate the corresponding statistical properties. We feel that they are the natural ones to
handle interval systems. We will enable the extension of many results from usual state space models to interval state space
models. The interval state space model we will consider here is one of the form X ((t+1) )=AX t+ W t, Y t=HX t+ V t, t=0,
where A€ [JIR("(kxk), H € OJIR("™(pxk) are interval matrices and W [J t € IR(J"k,V t €[JIR("p are zero - mean Gaussian
white-noise interval processes. This feeling is reassured by the numerical results we obtained in a simulation examples.
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