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1. X, Y oberoende, E[X]| =5, Var X =3, E[Y]| =13, Var Y =7
(a) E[X +Y — 5] = E[X] + E[Y] - B[5] =5+ 13 — 5 =13
Var [ X 4+Y —5]=Var X +Var Y +Var 5=34+7+0=10
(b) E[3X —2Y] = 3E[X] - 2E[Y] =3-5-2-13 = —11
Var [3X — 2V] = 32Var X +22Var Y =9-3+4-7 =55
o =+/55
(¢) E[X(1.5+Y)] = E[15X + XY] = 1.5E[X] + E[X|E[Y] = 1.5-5+5-13 = 72.5

2. A, B héndelser, P(A)=0.35, P(B)=0.1. Vi anvénder P(AU B) = P(A) + P(B) — P(ANn B):

(a) A, B disjunkta, dvs P(ANB) =0, ger P(AUB) = P(A) + P(B) =0.45

(b) A, B oberoende, dvs P(AN B) = P(A)P(B), ger
P(AUB) = P(A)+ P(B) — P(A)P(B) = 0.415

(c) BC A, dvs P(AN B) = P(B), ger P(AUB) = P(A) + P(B) — P(B) = 0.35

3. X="antal personer av 100 tillfragade som ej kopt julklappar”. Tillrickligt manga for
normalapproximation:

X ~ Bin(100, p) “®" Norm(100p, /p(1 — p)100) “®" Norm(100p, /p(1 — p)100), dir

D= 12—530 = (.28 dr punktskattningen for p. Standardnormalférdelningen ger nu
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Med zg.905 &~ 2.575 ur tabell fas det 99%-iga konfidensintervallet som
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4. X="Ljudnivé (dB)”, E[X] = 23, Var X = 4.8

Chebyshev
(a) P[IX-23|>7]<P[X—-23>7 <  Ya,X —=48/49~0.098

(b) X ~ Norm(23,v4.8) ger

X —23 30 — 23
>

P[X >30] = P[ ~1—®(3.195) ~ 1 — 0.99929 ~ 0.00071

V4.8 T /4.8
~——
~Norm(0,1) ~3.195

5. X="Tid for nya spisen”, X ~ Norm(ux,o) med stickprov: ny = 20,z = 5.9, s% = 3.23
Y="Tid fér gamla spisen”, Y ~ Norm(uy, o) med stickprov: ny = 25,5 = 8.7, s3- = 2.91
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Vi skattar o med den sammanviigda variansen s? = ( ;81;5()_‘)2 )%y~ 3.052 och far

— - appr 52 82 appr
X =Y "% Norm(ux — py,\| 6 + 58) % Norm(ux — py,0.5241)



Standardnormalfordelningen ger nu

oy (XY o
i H - Mg524(1 )’ < 20.025] ~ 095 P[lux — py = (X = V)| < 20,025 - 0.5241] = 0.95

Med zp.g25 ~ 1.96 ur tabell fas det 95%-iga konfidensintervallet som
ux — Hy = T — ’lj + 20.025 * 0.5241 ~ 2.8 +1.03

6. X; = “Kalles hojd i hopp nummer ¢ “, i =1,2,3,...
Y; = “Annas hojd i hopp nummer ¢ “, i =1,2,3,...
Alla X; och Y; dr oberoende, X; ~ Norm(241,3) och Y; ~ Norm(239,4)

Infor ocksa hidndelserna A;={Kalle nar dpplet i hopp i}={X; > 245} och B,={Anna nar
dpplet i hopp i}={Y; > 245}

(a) P[A;] = P[X; > 245] = P

X —241
[ 1 > 2457241] =1—®(4/3)~1—0.91 ~ 0.09

3 - 3
———
~Norm(0,1)
(b) P[Kalle lyckas forst pa femte forsoket] = P[A{ AS A AT As] = 0.91% - 0.09 ~ 0.061
Y, —239
(c) P[Bi] = P[Y; > 245] = p[ L= 245;239} = 1—®(6/4) ~ 1 —0.9332 ~ 0.067
————
~Norm(0,1)

P[Négon lyckas pa 1 forsok] = P[A;UB;] =1— P[AY N B{] ~1-0.91-0.9332 ~ 0.15

7. (a) Frekvensfunktionen fxy ges av

WX [0 1 2
1 39—6 35 0
2 |2 0 o
(b) B[X) = 12512 = 1 p[x?] = 100002 _ vy X = B[X?] - (BIX))? = &
Bly] = 154492 = 1, B[y?] = 002 = 3 Var ¥ = B[Y?] — (B[Y])? = §,
plxy) = & — 1
_ Cou(x,Y) _ EIXY|-EX|E[Y] _ 1/6-1/3 _ 1

PXY = N XVar ¥ Var XVary VET T V6

8. X="Antal fel pa forsta 3 meterna av tyget”, X ~ Po(0.9)
Y="Léngd (meter) till forsta felet”, Y ~ Exzp(0.3)
(a) B[Y] = & ~3.33
(b) P[Y >3] =1— Fy(3) =1— (1 — e 033) = =09 ~ 0.41

_ P[X<3nY<3] _ P<x<3] e 0%0.9+%92 4098
(c) PIX <3|y < 3] = L3008 _ PUXSd 9t i)~ 0.978

9. Tillstand 2 4r det enda absorberande.

Lat t; = E[antal steg tills vi nar 2 om vi startar i 1]
och t3 = Flantal steg tills vi nar 2 om vi startar i 3].

Det sokta ar da t; som ges av ekvationssystemet
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10.

(a) Den genererande funktionen for a,, A(z) = > 77 a,x™, ges av

Alx) = @+ 25 +27. . )@ +28 +27. . )@+ 25 +27...)
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(b) S& asg, dvs koefficienten framfér 230 i A(x), blir agg = (15;2) =136




