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Theorem

Let X ,Y be random variables, and α, β ∈ R. Then

E[αX + βY ] = αE[X ] + βE[Y ].

We have

E[αX + βY ] =
∑
ω∈Ω

(αX + βY )(ω)p(ω)

=
∑
ω∈Ω

(αX (ω) + βY (ω))p(ω)

= α
∑
ω∈Ω

X (ω)p(ω) + β
∑
ω∈Ω

Y (ω)p(ω)

= αE[X ] + βE[Y ].




