Chapter VI

Parameters of a Random Variable

Solutions

6. 1.

a)
0 -0 < X< -3
010 -3<x<0
025 O<x<1l

F(X) =

035 1<x<?2
060 2<x<3
1 3< X< +o0

b)

P(X >0)=P(X =1)+P(X = 2)+P(X =3)

= 010+ 025+ 040= 075
E(X)=-30.1+0[D15+10.1+2[025+304=15
D?(X)=(-3)°0.1+ ¢0.15% 1i00.x 21026 8 04 ¥5 3.

Let
X 1 ,Number of elements that will fall out.
3
E(X) = gipi (X :O[ql_ pl)[ql_ pz)[ql_ ps)

+1[ﬂp1 [ﬂl— pz)[ql_ p3)+ P, [ﬂl— pl)[ql_ p3)+ Ps [ﬂl— pl)[ql_ pz)]
+2[ﬁp1 [P, [Ql_ p3)+ P, L, [ﬂl— p2)+ P, L, [ﬂl— pl)]
+p, Lo, [P,

=Pt P, T Ps.



6. 3.

a)
+00 1
jf(x)dx=jaD<2[Ql—x)dx:1,
—00 0
x4 1 1
all——-—| =1, a[ﬁ———jzl, a=12.
3 4, 3 4
b)
0 x<0
x*  x* 0<x<1
F(X) =<12(—-— <x<1,
(X) (3 4)
1 1<x
1 1 4 5
E(X) = [ x[F (9dx = [120fx° - x*)dx = 1207 =" =1zﬁ1—3)—§
) ) 4 5] 4 5 5
DZ(X)—.?XZEf(x)dx—(E(X))Z—12[.|1'(x4—x5)dx—3—12 ¥ X 9 _1
! ! 25 5 6| 25 2F
c)
11
P(X <1j=F(1j=12 8_16|-03125
2 2 3 4
i)
P(X <E(X))= P[X <§j = F[g’j =120~ - \5) |- g4752
5 5 3 4
6. 4.
Number | Probability Prize (€)
1 1 500
1000
5 5 50
1000
20 20 10
1000
974 974 0
1000




ER =500 L + 504 > (E 20 974

+1 + O = 0.9.
1000 1000 1000 1000

1 5 20 974
EE =(500- )——+( 50- }E—+( 16 13— 6 ——=- 0.C
( ]) 1000+( :) 1000+( )- 1005( 1000

Note that this lottery is not a profitable gametiyose 0.05 € on every ticket.

6.5

1
E(x):o%+1g§+ 2[-%:1.

2.
D*(X)=(0-1 & +(1- P S +(2- ¥ 5=,
D(X) :\E =0.70710678.

6. 6.

1

E(X)=0[0.05+ 100.16G- 210.15 B 0.25 [4 0.30 05 04006 005 :trucks.

2.
D?(X)=0?[D.05+ $00.16- 2000.15 %1 0.25 @ 0.30°5 04026 045 F.15.1275
3.

D(X)=+2.1275= 1.4t trucks.

6.7.
1.

E(X)=4[0.01+ 510.08 €0.29 [ 0.42 [B 0.34 19 006 ¢ periods.

2.
D?(X)=4%[0.01+ 300.08 600.29 7] 0.42 °8B 0.34°0Q 006 (6.78) 1f.

3.
D(X)=+1.0316= 1.0: periods.
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