Answer on Question #48727 — Math — Statistics and Probability

If Xand Y are i.i.d r.v.s with fy (x) = a- e u(x) and fy (y) = a - e *u(y). Find the pdf f; (z) for

Z=2X+Y.

Solution
Fox(t) =P2X <t) = P(X < %) = Fy (%),

Find probability distribution function of 2X:
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fox () = %sz(t) = %FX (%) = %fX G):E e 7u(§), where u(t) = 1whent > 0;

u(t) =0when t<0.

The probability density function of the sum of two independent random variables 2X and Y, each of which
has a probability density function, is the convolution of their separate density functions:

fz (2) = faxsy(2) = j fox(X) fy(z — x)dx = f %-e_aZ_xu (g) a-e @y (z — x))dx =
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. u(z) = ae™% (e% — 1) u(z) =ae z (1 — e_%) u(z).
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