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1. Let Y1 and Y2 have the joint pdf

fY1,Y2(y1, y2) =
1

2π
e−(y21+y22)/2, −∞ < y1 <∞ and −∞ < y2 <∞.

Suppose that U1 = Y1 + Y2 and U2 = Y1 − Y2. Find the joint pdf of (U1, U2).

(Solution)

Suppose that U1 = Y1 + Y2 and U2 = Y1 − Y2. Then

Y1 =
U1 + U2

2
and Y2 =
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2

so that
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Hence,

fU1,U2(u1, u2) = fY1,Y2(y1, y2)|J | =
1
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e−(y21+y22)/2
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for −∞ < u1 <∞ and −∞ < u2 <∞.

(It turns out that we start with independent Y1 ∼ N(0, 1) and Y2 ∼ N(0, 1), and obtain
U1 ∼ N(0, 2) and U2 ∼ N(0, 2), which are also independent).
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