
Expection of a Sum

E(X + Y ) = Σi,j(xi + yj)P (X = xi and Y = yj)

= Σi,jxiP (X = xi | Y = yj)P (Y = yj)

+Σi,jyjP (Y = yj | X = xi)P (X = xi)

= Σixi (ΣjP (X = xi | Y = yj)P (Y = yj))

+Σjyj (ΣiP (Y = yj | X = xi)P (X = xi))

= ΣixiP (X = xi)

+ΣjyjP (Y = yj)

= E(X) + E(Y ).
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