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1. a) fX(x) =
∑4
y=1 = x+ y

32 = 2x+ 5
16 , x = 1, 2

fY (y) =
∑2
x=1 = x+ y

32 = 3 + 2y
32 , y = 1, 2, 3, 4

b) E(X) = 25
16 , E(Y ) = 45

16 , E(XY ) = 35
8

Cov(X,Y ) = E(XY )− E(X)E(Y ) = − 5
256

V ar(X) = 63
256 , V ar(Y ) = 295

256

Cor(X,Y ) = Cov(X,Y )√
V ar(X)V ar(Y )

≈ −0.0367

2. a) f(y|x) = f(x,y)
fX(x) , y = x, x+ 1, . . . , 9, joten

f(x, y) = 1
10(10−x) , x = 0, . . . , 9 ja y = x, x+ 1, . . . , 9

b) fY (y) = 1
10
∑y
x=0

1
10−x , y = 0, . . . , 9

E(Y |x) =
∑9
y=x = yf(y|x) = . . . = x+9

2

3. X ∼ Bin(3, 1
6) ja Y ∼ Bin(3, 1

2), joten
E(X) = 1

2 , E(Y ) = 3
2 ,

V ar(X) = 5
12 , V ar(Y ) = 3

4
Cov(X,Y ) = −npipj = −1

4

Cor(X,Y ) = Cov(X,Y )√
V ar(X)V ar(Y )

= − 1√
5

4. a) fX(−1) = 2a+ b, fX(0) = 2b, fX(1) = 2a+ b
fY (−1) = 2a+ b, fY (0) = 2b, fY (1) = 2a+ b

b) E(X) = E(Y) = E(XY) = 0, joten
Cov(X,Y ) = 0, mutta X ja Y eivät ole riippumattomia, sillä esimerkiksi
f(0, 0) = 0, mutta fX(0)fY (0) = 4b2 6= 0

5. P (X < Y ) = P (0 < X < Y ) =
1∫
0

y∫
0

(x+ y)dxdy = . . . = 1
2

6. P (X < 1) =
1∫
0

∞∫
0

(2e−xe−2y)dydx = . . . = 1− e−1

8. a) fX(x) = xe−x, x > 0
fY (y) = e−y

b) f(y|x) = e−y x > 0, y > 0

c) P (X > ln4) =
∞∫

ln4

∞∫
0
xe−xdydx = . . . = 1+ln4

4


