
PIJANOTHTES KAI ANALOGISMOS, SEPTEMBRIOS 2016Jèma 1. H zhmi� X èqei puknìthta f(x) = 1

8
(4 − x), 0 ≤ x ≤ 4, kai o asfalizìmeno
èqei wfelimosun�rthsh u(w) =

√
w, kai kef�laio w = 4.(a) Prosdior�ste to mègisto asf�listro G = Gmax, pou dèqetai na katab�llei o asfal-izìmeno
 an prìkeitai na kalÔyei olik� thn X , kaj¸
 kai to mèso kèrdo
 th
 etaire�a
.(b) An Γ = Γmax e�nai to mègisto asf�listro pou dèqetai na katab�llei o asfalizìmeno
prokeimènou na kalÔyei ta 7/8 th
 X , na prosdioriste� ex�swsh pou prèpei na ikanopoie�-tai apì to Γ.(g) Gia thn k�luyh uperb�llonto
 zhmi�
, Id(X) = max{0, X−d}, na prosdior�sete thn

IE[Id(X)], 0 ≤ d ≤ 4, w
 sun�rthsh tou d, kai na apode�xete ìti gia k�je P , 0 < P < 4

3
,h ex�swsh IE[Id(X)] = P èqei monadik  lÔsh w
 pro
 d. Ep�sh
 na upolog�sete thn sta-jer� d gia P = 27/48.Jèma 2. Upojètoume ìti h S1 e�nai sÔnjeth Arnhtik  Diwnumik  me paramètrou
 r ∈

{1, 2, . . .} kai p = 1/2 kai sun�rthsh pijanìthta
 atomik 
 zhmi�
 th Gewmetrik  mepar�metro p1 ∈ (0, 1) (dhlad , S1 = X1 + · · ·+XN1
me IP(N1 = n1) =

(

n1+r−1

n1

) (

1

2

)r+n1,
n1 = 0, 1, . . ., kai IP(Xi = x) = p1(1 − p1)

x, x = 0, 1, . . ., i = 1, 2, . . .). Ant�stoiqa,upojètoume ìti h S2 e�nai sÔnjeth Diwnumik  me paramètrou
 r ∈ {1, 2, . . .} kai p = 1/2(ìpw
 gia thn S1) kai sun�rthsh pijanìthta
 atomik 
 zhmi�
 th Gewmetrik  me par�metro
p2 ∈ (0, 1) (dhlad , S2 = Y1 + · · ·+ YN2

me IP(N2 = n2) =
(

r

n2

) (

1

2

)r, n2 = 0, 1, . . . , r, kai
IP(Yj = y) = p2(1 − p2)

y, y = 0, 1, . . ., j = 1, 2, . . .). Na exet�sete an up�rqoun timè
twn paramètrwn p1 kai p2 tètoie
 ¸ste oi S1 kai S2 na èqoun thn �dia katanom  (na e�naiisìnome
) kai, an up�rqoun, na bre�te th sqèsh pou prèpei na ikanopoioÔn ta p1 kai p2.Jèma 3. (a) Ta (tuqa�a) et sia epitìkia I1, . . . , In gia ta epìmena n èth e�nai anex�rthte
kai isìnome
 tuqa�e
 metablhtè
 me peperasmènh mèsh tim  IE[Ij ] = i gia j = 1, . . . , n.Sumbol�zoume me An kai Sn thn paroÔsa kai thn susswreumènh ax�a th
 lhxiprìjesmh
r�nta
 n periìdwn, ant�stoiqa, kai èstw an,i kai sn,i h paroÔsa kai h susswreumènhax�a th
 �dia
 r�nta
 me stajerì (nteterministikì) epitìkio periìdou i. Apode�xte ìti (i)
IE[Sn] = sn,i kai (ii) IE[An] ≥ an,i.(b) H èntash jnhsimìthta
 enì
 plhjusmoÔ e�nai (ed¸ β > 0, stajer�)

µ(x) =







20β exp

(

1− x2

100

)

, 0 ≤ x ≤ 10,

2βx, x ≥ 10.Gia tuqìn x ≥ 0, sumbol�zoume me Tx thn tuqa�a metablht  pou parist�nei thn upìloiphzw  atìmou hlik�a
 x, dhlad  tou (x). Upolog�ste (i) thn sun�rthsh katanom 
 th
 T10,
(ii) thn pijanìthta tp10 ìpw
 o (10) epibi¸sei gia toul�qiston t akìmh èth, kai (iii) thnstajer� β, an e�nai gnwstì ìti IE[(20 + T10)T10] = 600.DIARKEIA 21
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