
TENTAMEN: Sannolikhetsteori 1, del 2. 2005-04-02.Kortfattade l�osningar:1) Se boken (Kapitel 8.2, s. 403)2) L�at A = 12 jXjjY j vara ytan av triangeln. D�a �ar E[A℄ = E[12 jXjjY j℄ =12E[jXj℄E[jY j℄ = 12(E[jXj)2 = 12(R1�1 jxjp2� exp(�12x2) dx)2= 12 � 12� (R10 x � exp(�12x2) dx� R 0�1 x � exp(�12x2) dx)2 = 1� .3) L�at X vara tiden som r�attan vandrar i labyrinten. D�a �arE[X℄ = 12(3 +E[X℄) + 12(13 � 2 + 23(5 +E[X℄)) = 72 + 56E[X℄ oh E[X℄ = 21.4) L�at Yi vara antal �ogon p�a i-e kastet. D�a �ar X = m1Pi=1Yi oh Y = nPj=n�m2+1Yj.Kovariansen mellan X oh Y �ar Cov(X; Y ) = Cov(m1Pi=1Yi; nPj=n�m2+1Yj)= m1Pi=1 nPj=n�m2+1Cov(Yi; Yj). Nu �ar Cov(Yi; Yj) = 0 om i 6= j (kastenoberoende) oh d�a �ar Cov(X; Y ) = (m1� (n�m2))V ar(Yi). Korrelationen�ar Corr(X; Y ) = Cov(X; Y )=qV ar(X)V ar(Y ) = (m1 +m2 � n)=pm1m2.5) Man skall ber�akna sannolikheterna Pij = P (Xn+1 = jjXn = i) f�or i; j =0; 1; 2; 3. Nu �ar P00 = P02 = P03 = P13 = P20 = P30 = P31 = P33 = 0 ohP01 = P32 = 1. Sannolikheten P10 �arP10 = P (Xn+1 = 0jXn = 1) = P (\vit fr�an urna 1 oh svart fr�an urna 2")= 13 � 13 = 19 :P�a samma s�att f�ar man att P23 = 19 . De resterande sannolikheterna P11,P12, P21 oh P22 �ar 49 . T.ex.P11 = P (\vit fr�an urna 1 oh vit fr�an urna 2")+P (\svart fr�an urna 1 oh svart fr�an urna 2")= 13 � 23 + 23 � 13 = 49 :


