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More properties

GX (1) = 1 for any X ;
dGX
dt

(1) = E[X ].

proof

Since 1X = 1, then E[1X ] = E[1] = 1.

If we differentiate

E[tX ] =
∞∑
k=0

tkP(X = k),

we get
d

dt
E[tX ] =

∞∑
k=0

ktk−1P(X = k)

and plugging in t = 1 gives

∞∑
k=0

kP(X = k) = E[X ].




