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Jèma 1 - Kentrikì Oriakì Je¸rhmaH t.m. X èqei ekjetik  katanom  me λ = 2. Sunep¸
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4(a) Ta m kh X1,X2, · · · ,X400 twn swl nwn e�nai anex�rthte
 ìmoia katanemhmène
 t.m. me
E[Xi] = 1

2
kai var(Xi) = 1

4
, i = 1, 2, · · · , 400. To sunolikì m ko
 ekfr�zetai w


S400 = X1 + X2 + · · · + X400IsqÔei ìti
E[S400] = E[X1 + X2 + · · · + X400] = 400 ·

1

2
= 200kai

var(S400) = var(X1 + X2 + · · · + X400) = 400 ·
1

4
= 100ZhtoÔme na isqÔei ìti: P (S400 > w) = 0.841. SÔmfwna me to kentrikì oriakì je¸rhma, ht.m. S400 mpore� na proseggiste� apì mia kanonik  katanom  N(200, 100). Sunep¸
,
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 d�netai ìti Φ(1) = 0.841 sunep¸
:
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= 1 ⇒ w = 190 mètra(b) Ma
 zhte�tai na upolog�soume to n ¸ste P (Sn > 200) = 0.841, ìpou Sn = X1 + · · · + Xn.'Opw
 sto (a), E[Sn] = n

2
kai var(Sn) = n

4
. Gia arkoÔntw
 meg�lo n, Sn ∼ N(n
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4
).Sunep¸
 jèloume:
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n = 421.Jèma 2 - Poisson Af�xei
(a) To qronikì di�sthma T metaxÔ duo diadoqik¸n af�xewn akolouje� ekjetik  katanom  me
λ = 2. Sunep¸
 :

E[T ] =
1

λ
=

1

2
= 0.5 lept�.(b) Profan¸
, prìkeitai gia af�xei
 kat� Poisson me rujmì λ. Lìgw th
 èlleiyh
 mn mh
 th
s.d. Poisson katanom  me par�metro l.s. = 12:

PK(k) =
12ke−12

k!
, k = 0, 1, 2, . . .(g) Oi pr¸te
 12 k�rte
 gem�zoun me thn 36h �fixh autokin tou. 'Estw D o sunolikì
 qrìno
pou apaite�tai. Tìte D = T1 = T2 + · · · + T36, ìpou Ti anex�rthte
, ekjetik� katanemhmène
t.m. me λ = 2. Sunep¸
 h D akolouje� katanom  Erlang t�xh
 36:

fD(t) =
236t35e−2t

35!
, t ≥ 0

E(D) = 36E[T ] = 18

MD(s) = MT1
(s) · · ·MT36
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)36(d) (i) Sthn pr¸th per�ptwsh profan¸
 Y = T1 + T2 + T3 kai h Y e�nai t.m. Erlang 3h
 t�xh
me λ = 2:
E[Y ] =
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λ
= 1.5
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3
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=
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4(ii) Se aut n thn per�ptwsh , W = T1 + T2 + L, ìpou L e�nai to qronikì di�sthma metaxÔaf�xewn pou perièqoun thn qronik  stigm  pou ft�same sto stajmì elègqou. SÔmfwname ìsa e�pame ìtan meletoÔsame to par�doxo th
 tuqa�a
 �fixh
, L : Erlang 2h
 t�xh
me par�metro λ = 2. Sunep¸
 h W e�nai Erlang 4h
 t�xh
:
E[W ] =

4

λ
= 2

var(W ) =
4

λ2
= 1


