TILTA1B Matemaattisen tilastotieteen perusteet
Syksy 2009
Ratkaisut harjoitus 1

1.
Y=6-X
a) b0
P(X=Y)=P(X=3) =g3‘iap3(l- 0N
b) P(X +Y=6)=l
iLv=6
%O,muulloin

¢ x-v,josf (v)=f,(v),v=01..6
f,(0=f,0U p°=@-p)°U p

frw ()=

1
2

2. Olk. X poikien Ikm,
A=" 6 endmmaista poikia, loput nelja tyttdja”’

_ 10
P(NX :6) = P(lAD(C)f)i g)G}) = P(lj((’i)s) = éoz = gilog' » 0,0048
Y64 6 5
6 5 P
3.
X ~ Ber (2) X ~ Bin(12,3)
E(X)=2 b) E(x) =12 =9
Var(X)=4x1- §) =% Var(X) =12>¢1- 3) =%
4.
12,x=13 E(X)=132+2:1+32=2
|
fO)=i4,x=2 Var(X) = E(X?)- E(X)? =12¢+2° x4 +3°»¢ - 2% =4
%0 muulloin
5.
X ~Tasd(110)
i2,x=12,KJ10
f(x)::'“”x l., ;
10, muulloin
PAEXE2) =P(X =) +P(x=2)=4+4=1
6.

X ~ Bin(400000, )
P(299000£ X £ 301000) = P(X £ 301000) - P(X < 299000) = F, (301000 - F, (299000- 1)
R:l&

> pbi non( 301000, 400000, 3/ 4) - pbi non( 299000- 1, 400000, 3/ 4)
[1] 0.9997411

Tai:
301000

P(299000£ X £301000 = g f, (i)
i=299000
R:l&
> sun( dbi nom( 299000: 301000, 400000, 3/ 4))
[1] 0.9997411



11, josX; = X;,; =1
:%0, muulloin
Pz, =) =p?
P(z, =0)=1- p?
EZ)=p
a E@Z)=E(z,)+E(Z,)+K+EZ,,)=(n- )p>
b) E(z)=199x =4975
E(2) on odotusarvo perdkkaisten kruunujen (RR-toistojen) lukumé&éralle 200 heitossa.

P(E,=2)=P(5,=2X,=0+P(§, =1 X, =1
= P(S, =2) xP(X, =0) + P(S, =1) xP(X; =1)
=[P(S,=2 X, =0) + P(S, =1, X, =1)]|xP(X, = 0) +[P(S, =1, X, =0) + P(S, =0, X, =)] xP(X, =1)
=[P(X, =2) xP(X, = 0) + P(X, =1) xP(X, =D)] xP(X; =0) +[P(X, =1) xP(X, =0) + P(X, = 0) xP(X, =1)] xP(X, =1)
=p’@- p)+[p@- p)+@- p)plp
=3p’*(1- p)



