
Probability and Statistics SOLUTIONS 1

Answer of the Eighth HW by Xu Min

THREE

• 17.

A =

∫ 1

0

dx

∫ 2x

0

dy = 1

f(x, y) = 1, 0 ≤ x ≤ 1, 0 ≤ y ≤ 2x

fX(x) =

∫ ∞
−∞

f(x, y)dy = 2x, 0 ≤ x ≤ 1

fY (y) =

∫ ∞
−∞

f(x, y)dx = 1− y

2
, 0 ≤ y ≤ 2

fx|y(x|y) =
f(x, y)

fY y
=

2

2− y
,
y

2
≤ x ≤ 1

fy|x(y|x) =
f(x, y)

fXx
=

1

2x
, 0 ≤ x ≤ 2x

• 19.

fX(x) =

∫ ∞
−∞

f(x, y)dy = 2x, 0 ≤ x ≤ 1

fY (y) =

∫ ∞
−∞

f(x, y)dx = 1− |y|,−1 ≤ y ≤ 1

• 20. (1)

f(x, y) =
d2F (x, y)

dxdy
=

xe−x

(1 + y)2

(2)
FX(x) = F (x,+∞) = 1− (1 + x)e−x, x > 0

FY (y) = F (+∞, y) = y

1 + y
, y > 0

Independent.



Probability and Statistics SOLUTIONS 2

• 25. (1)

fX(x) =
1

σ1
√
2π
e
− (x−µ1)2

2σ21

f(x, y) = fX(x)fY (y) =
1

π
e−

x2+y2

2 ,−∞ < x <∞, y > 0

(2)
x = r cos θ, y = r sin θ

P (A) =

∫ ∫
y−x≥0,y≥0

f(x, y)dxdy =

∫ ∞
0

∫ π

π
4

1

π
e−

r2

2 rdrdθ =
3

4

• 29.
FX(x) = F (x,+∞) = 1− e−0.01x, x > 0

FY (y) = F (+∞, y) = 1− e−0.01y, y > 0

F (x, y) = FX(x)FY (y)

Independent.

P (x > 120, Y > 120) = P (x > 120)P (y > 120) = (1−FX(120))(1−FY (120)) = e−2.4

FIVE

• 13.

E(X + Y ) =

∫ 1

0

∫ x

0

(x+ y)2dxdy = 1

E(XY ) =

∫ 1

0

∫ x

0

2xydxdy =
1

4

• 18.
x = r cos θ, y = r sin θ

E(XY ) =

∫ 1

0

∫ 2π

0

r3 sin 2θ

π
drdθ = 0
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E(X) =

∫ ∫
x2+y2≤1

x
1

π
dxdy = 0

E(Y ) =

∫ ∫
x2+y2≤1

y
1

π
dxdy = 0

ρXY =
COV (X,Y )√
DX
√
DY

= 0

Uncorrelated.

fX(x) =

∫ ∞
−∞

f(x, y)dy =
2

π

√
1− x2, |x| ≤ 1

fY (y) =

∫ ∞
−∞

f(x, y)dx =
2

π

√
1− y2, |y| ≤ 1

f(x, y) 6= fX(x)fY (y)

Unindependent.

• 22.

COV (X,Y ) = E(XY )−0 = E[(X1+X2+X3)(X2+X3+X4)] = E(X2
2+X

2
3 ) = 2σ2

D(X) = D(X1 +X2 +X3) = DX1 +DX2 +DX3 = 3σ2

ρXY =
COV (X,Y )√
DX
√
DY

=
2

3

• 23. (1)∫ π
2

0

∫ π
2

0

a sin(x+ y)dxdy = a

∫ π
2

0

(sin y + cos y)dy = 2a = 1, a =
1

2

(2)

EX =

∫ π
2

0

∫ π
2

0

xf(x, y)dxdy = a

∫ π
2

0

∫ π
2

0

x sin(x+ y)dxdy =
π

4

EX2 =

∫ π
2

0

∫ π
2

0

x2f(x, y)dxdy = a

∫ π
2

0

∫ π
2

0

x2 sin(x+y)dxdy =
1

2
(
π2

4
+π−4)
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DX = EX2 − (EX)2 =
π2

16
+
π

2
− 2, EY =

π

4
, DY =

π2

16
+
π

2
− 2

(3)

E(XY ) =

∫ π
2

0

∫ π
2

0

xyf(x, y)dxdy = a

∫ π
2

0

∫ π
2

0

xy sin(x+ y)dxdy =
π

2
− 1

COV (X,Y ) = E(XY )− E(X)E(Y ) =
π

2
− π2

16
− 1

ρXY =
COV (X,Y )√
DX
√
DY

=
8π − 16− π2

π2 + 8π − 32
.


