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LÔseic Proìdou

Jèma 1o.

H t.m. W mporeÐ na grafeÐ wc ex c:

W =
1
16

16∑

i=1

Zi ,

ìpou Zi = Xi − Yi. 'Eqoume ìti:

E[Zi] = E[Xi]− E[Yi] =
1
2
− 1

2
= 0.

EpÐshc, var(Zi) = var(Xi) + var(Yi), ìpou Xi, Yi eÐnai anex�rthtec t.m., �ra:

var(Zi) =
(1− 0)2

12
+

(1− 0)2

12
=

2
12

=
1
6
.

Sunep¸c, h mèsh tim  thc t.m. W eÐnai:

E[W ] =
1
16

16∑

i=1

Zi = 0 ,

kai h diaspor�:

var(W ) =
1

162

16∑

i=1

var(Zi) =
1
16
· 1
6
.

MporoÔme na k�noume qr sh tou KentrikoÔ OriakoÔ Jewr matoc (KOJ) kaj¸c h t.m. W
ekfr�zetai wc to �jroisma 16 anex�rthtwn kai ìmoia katanemhmènwn t.m. Zi. Dhlad ,

W ∼ N
(
0,

1
16
· 1
6

)
.

Sunep¸c,

P
(∣∣W − E[W ]

∣∣ < 0.001
)

= P
(∣∣W ∣∣ < 0.001

)
= P

(
− 0.001 < W < 0.001

)

= P

(
− 0.001

1
4

1√
6

<
W

1
4

1√
6

<
0.001
1
4

1√
6

)

= P
(
− 0.004

√
6 <

W
1
4

1√
6

< 0.004
√

6
)

= Φ(0.004
√

6)− Φ(−0.004
√

6)
= 2 · Φ(0.004

√
6)− 1.

Jèma 2o.

(a) Lìgw anexarthsÐac, oi afÐxeic ìlwn twn oqhm�twn (taxÐ kai lewforeÐwn) akoloujoÔn σ.δ.
Poisson me par�metro λ1 +λ2. Lìgw thc èlleiyhc mn mhc thc σ.δ. Poisson, o qrìnoc apì thn
¸ra 07:00p.m. èwc thn pr¸th �fixh oq matoc katanèmetai ekjetik� me par�metro λ1 + λ2.
Sunep¸c,h mèsh tim  tou qronikoÔ diast matoc mèqri na doun to pr¸to ìqhma eÐnai 1

λ1+λ2
.
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(b) Apì tic idiìthtec sugq¸neushc σ.δ. Poisson (sel. 31), èqoume ìti:

P
(
pr¸to ìqhma taxÐ

)
=

λ1

λ1 + λ2

P
(
pr¸to ìqhma lewforeÐo

)
=

λ2

λ1 + λ2

(g) Ekfr�zoume to X = W + D, ìpou W eÐnai o qrìnoc mèqri thn �fixh tou pr¸tou oq matoc
kai D eÐnai h di�rkeia thc diadrom c. Profan¸c, oi t.m. W kai D eÐnai anèxarthtec. EpÐshc,
W ∼ exp(λ1 + λ2) kai MW (s) = λ1+λ2

λ1+λ2−s . Gia thn t.m. D èqoume ìti:

MD(s) = E[esD] = E[esD|pr¸to ìqhma taxÐ] · P (ìqhma taxÐ)
+E[esD|pr¸to ìqhma lewforeÐo] · P (ìqhma lewforeÐo)

=
µ1

µ1 − s
· λ1

λ1 + λ2
+

µ2

µ2 − s
· λ2

λ1 + λ2

Lìgw anexarthsÐac twn t.m. W kai D isqÔei ìti:

MX(s) = MW (s) ·MD(s) =
λ1 + λ2

λ1 + λ2 − s

(
µ1

µ1 − s
· λ1

λ1 + λ2
+

µ2

µ2 − s
· λ2

λ1 + λ2

)

=
1

λ1 + λ2 − s
·
( λ1µ1

µ1 − s
+

λ2µ2

µ2 − s

)

(d) 'Estw ìti

DT : di�rkeia diadrom c me taxÐ
DB : di�rkeia diadrom c me lewforeÐo

Profan¸c, Y = max(DT , DB). Enallaktik�, Y = Y1 + Y2, ìpou

Y1 : o qrìnoc �fixhc sto kèntro tou pr¸tou
Y2 : h diafor� tou qrìnou �fixhc tou pr¸tou apì to deÔtero

'Eqoume ìti:

Y1 ∼ exp(µ1 + µ2) ⇒ E[Y1] =
1

µ1 + µ2
.

EpÐshc, isqÔei ìti:

E[Y2] = E[Y2|DT < DB] · P (DT < DB) + E[Y2|DT ≥ DB] · P (DT ≥ DB)

=
1
µ2
· µ1

µ1 + µ2
+

1
µ1
· µ2

µ1 + µ2

'Ara, isqÔei ìti

E[Y ] =
1

µ1 + µ2

(
1 +

µ1

µ2
+

µ2

µ1

)
.

(e) Profan¸c oi afÐxeic twn gr gorwn lewforeÐwn akoloujoÔn σ.δ. Poisson me par�metro
(1− p)λ2. Sunep¸c, h mèsh tim  twn afÐxewn aut¸n eÐnai `(1− p)λ2.

(st) H pijanìthta na doun k gr gora lewforeÐa prin doun k arg� eÐnai Ðsh me thn pijanìthta
na doun k   perissìtera gr gora lewforeÐa sta pr¸ta 2k − 1:

2k−1∑

i=k

(
2k − 1

i

)
(1− p)ip2k−1−i


