
1Êg��ë��Y

2.)µ�L l�

max(X1, X2) -1 0 1 2 1 1 1 2

X1X2 2 0 -1 -2 -2 0 1 2

(X1, X2) (-1,-2) (-1,0) (-1,1) (-1,2) (1,-2) (1,0) (1,1) (1,2)

P 0.1 0.2 0.1 0.2 0.1 0.1 0.1 0.1

(1)X = X1X2�©ÙÆ�

X -2 -1 0 1 2

P 0.3 0.1 0.3 0.1 0.2

(2)Y = max(X1, X2)

Y -1 0 1 2

P 0.1 0.2 0.4 0.3

15.)µ�ÅCþX�Y�éÜVÇ�Ý�

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

2λe−λy, 0 ≤ x ≤ 1
2 , y > 0

0, else

Z = X + Y�VÇ�Ý�fZ(z) =
∫ +∞
−∞ f(x, z − x)dx =

∫ +∞
−∞ fX(x)fY (z − x)dx,

�z < 0�§

fZ(z) =
∫ z
−∞ fX(x)fY (z − x)dx+

∫ +∞
z

fX(x)fY (z − x)dx = 0;

�0 ≤ z ≤ 1
2�§

fZ(z) =
∫ 0

−∞ fX(x)fY (z−x)dx+
∫ z
0
fX(x)fY (z−x)dx+

∫ +∞
z

fX(x)fY (z−x)dx = 0 =
∫ z
0
2λe−λ(z−x)dx =

2λe−λ(z−x)|z0 = 2(1− e−λz);

�z > 1
2�§

fZ(z) =
∫ 0

−∞ fX(x)fY (z−x)dx+
∫ 1

2

0
fX(x)fY (z−x)dx+

∫ +∞
1
2

fX(x)fY (z−x)dx = 0 =
∫ 1

2

0
2λe−λ(z−x)dx =

2λe−λ(z−x)|
1
2
0 = 2e−λz(e

λ
2 − 1),

1



�Z = X + Y�VÇ�Ý�

fZ(z) =


2(1− e−λz) 0 ≤ x ≤ 1

2 , y > 0

2e−λz(e
λ
2 − 1), z > 1

2

0, z < 0

16.)µ�âK�^��§R1ÚR2�éÜVÇ�Ý�

f(r1, r2) = fR1
(r1)fR2

(r2) =


10−r1
50

10−r2
50 , 0 ≤ r1 < 10, 0 < r2 < 10

0, else

R = R1+R2�VÇ�Ý�fR(r) =
∫ +∞
−∞ f(r1, r−r1)dr1 =

∫ r
−∞ f(r1, r−r1)dr1+

∫ +∞
r

f(r1, r−r1)dr1 = 0;

�0 < r < 10�§

fR(r) =
∫ +∞
−∞ f(r1, r − r1)dr1 =

∫ 0

−∞ f(r1, r − r1)dr1 +
∫ r
0
f(r1, r − r1)dr1 +

∫ +∞
r

f(r1, r − r1)dr1 =∫ r
0

10−r1
50

10−(r−r1)
50 dr1 = 1

502 [(10− r)(−
1
2 (10− r1)

2) + 5r21 − 1
3r

3
1]|r0 = 1

15000 (600r − 60r2 + r3),

�10 ≤ r < 20�§

fR(r) =
∫ +∞
−∞ f(r1, r − r1)dr1 =

∫ 0

−∞ f(r1, r − r1)dr1 +
∫ r−10
0

f(r1, r − r1)dr1 +
∫ 10

r−10 f(r1, r − r1)dr1 +∫ +∞
10

f(r1, r − r1)dr1 =
∫ 10

r−10
10−r1
50

10−(r−r1)
50 dr1 = 1

502 [(10 − r)(− 1
2 (10 − r1)

2) + 5r21 − 1
3r

3
1]|10r−10 =

1
15000 (8000− 1200r + 60r2 − r3),
�R = R1 +R2�VÇ�Ý�

fR(r) =


1

15000 (600r − 60r2 + r3), 0 < r ≤ 10

1
15000 (8000− 1200r + 60r2 − r3), 10 < r ≤ 20

0, else

18.)µ(1)fZ(z) =
∫
2x+y=z

f(x, y)dx

�0 < z ≤ 2�§

fZ(z) =
∫ z

2
z
4
2x(z − 2x)dx = zx2 − 4

3x
3|
z
2
z
4
= z3

24

�2 < z < 4�§

fZ(z) =
∫ 1
z
4
2xz − 4x2dx = zx2 − 4

3x
3|1z

4
= − z

3

24 + z − 4
3

�z�Ù¦��§fZ(z) = 0 �VÇ�Ý�

fZ(z) =


z3

24 , 0 < z ≤ 2

− z
3

24 + z − 4
3 , 2 < r < 4

0, else

(2)fZ(z) =
∫
x−y=z f(x, y)dx

�−1 < z ≤ 0�§

fZ(z) =
∫ 1

−z 2x(x− z)dx = −zx2 + 2
3x

3|1−z = 5
3z

3 − z + 2
3

�0 < z < 1�§

fZ(z) =
∫ 1

z
2x(x− z)dx = −zx2 + 2

3x
3|1z = 1

3z
3 − z + 2

3

2



�z�Ù¦��§fZ(z) = 0 �VÇ�Ý�

fZ(z) =


5
3z

3 − z + 2
3 , −1 < z ≤ 0

1
3z

3 − z + 2
3 , 0 < z < 1

0, else

19.)µ�âK�^��§XÚY�VÇ�Ý�

fX(x) = 1√
2
e−

x2

2 (−∞ < x < +∞)

fY (y) =
1√
2
e−

y2

2 (−∞ < y < +∞)

dXÚY�pÕá§�(X,Y)�VÇ�Ý�

f(x, y) = fX(x)fY (y) =
1√
2
e−

x2+y2

2 (−∞ < x < +∞,−∞ < y < +∞)

FZ(z) = P{Z ≤ z} = P{X2 + Y 2 ≤ z}
�z < 0�§FZ(z) = P{∅} = 0;

�z = 0�§FZ(z) = P{X2 + Y 2 ≤ 0} = P{X = 0, Y = 0} = 0;

�z > 0�§FZ(z) =
∫ ∫

x2+y2≤z f(x, y)dxdy =
∫√z
0

∫ 2π

0
1
2π e
− r22 rdθdr = 1− e− z2

u´Z = X2 + Y 2�VÇ�Ý�

fZ(z) = [FZ(z)]
′ =

 1
2e
− z2 , z > 0

0, else

26.)µZ = max(X,Y )�©Ù¼ê�

FZ(z) = P{Z ≤ z} = P{max(X,Y ) ≤ z} = P{X ≤ z, Y ≤ z} =
∫ ∫

x≤z,y≤z f(x, y)dxdy

�z = 0�§FZ(z) = 0;

�0 ≤ z ≤ 1�§FZ(z) =
∫ z
0
dy

∫ y
−y

3
2 (x+ y)dx =

∫ z
0
3y2dy = y3|z0 = z3;

�z > 1�§FZ(z) =
∫ 1

0
dy

∫ y
−y

3
2 (x+ y)dx =

∫ 1

0
3y2dy = y3|10 = 1,

=

fZ(z) =


z3, 0 ≤ z ≤ 1

1, z > 1

0, z < 0

fZ(z) = [FZ(z)]
′ =

3z2, 0 ≤ z ≤ 1

0, else

28.)µ�âK¿§X1, X2, X3�pÕá§Xi(i = 1, 2, 3)�©Ù¼ê�

FXi(xi) =

∫ xi

−∞
f(t)dt =

1− e−λxi , xi > 0

0, else

3



(1)X1, X2�pÕá§KY1 = max(X1, X2)�©Ù¼ê�

FY1
(y1) = FX1

(y1)FX2
(y1) =

(1− e−λy1)2, y1 > 0

0, y1 ≤ 0

Y1 = max(X1, X2)�VÇ�Ý�

fY1
(y1) =

2(1− e−λy1)λe−λy1 , y1 > 0

0, y1 ≤ 0

(2)Y2�VÇ�Ý�

fY2(y2) =

λe−λy2 , y2 > 0

0, y2 ≤ 0

Y1, Y2�pÕá§(Y1, Y2)�VÇ�Ý�f(y1, y2) = fY1(y1)fY2(y2),

X = Y1 + Y2�VÇ�Ý�fX(x) =
∫ +∞
−∞ f(y1, x− y1)dy1

�x ≤ 0�§

fX(x) =
∫ x
−∞ f(y1, x− y1)dy1 +

∫ +∞
x

f(y1, x− y1)dy1 = 0

�x > 0�§

fX(x) =
∫ 0

−∞ f(y1, x − y1)dy1 +
∫ x
0
f(y1, x − y1)dy1 +

∫ +∞
x

f(y1, x − y1)dy1 =
∫ x
0
f(y1, x − y1)dy1 =

2λe−λx(λx+ eµ−λx− 1),

�

fX(x) =

2λe−λx(λx+ e−λx − 1), x > 0

0, x ≤ 0

31.)µdK�^��§Y1, Y2�pÕá§�Y1, Y2Ñl��©Ù§K

Xi ∼ N(µi, σ
2
i ), µi = µ, σ2

i = σ2 (i = 1, 2, 3, 4)

µ1 + µ2 − 2µ = µ+ µ− 2µ = 0, σ2
1 + σ2

2 = 2σ2

µ3 − µ4 = 0, σ2
3 + σ2

4 = 2σ2

¤±§fY1
(y1) =

1√
2σ
√
2π
e
− y21

2(
√

2σ)2 , fY2(y2) =
1√

2σ
√
2π
e
− y22

2(
√

2σ)2

u´§Y1�Y2�éÜVÇ�Ý�

f(y1, y2) = fY1(y1)fY2(y2) =
1

4πσ2 e
− y

2
1+y22
4σ2 (−∞ < y1 < +∞,−∞ < y2 < +∞)
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