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'Askhsh 1.
(a) ∫ ∞
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x2

dx =
[−10
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]∞
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= 1

(b)

F (y) =
∫ y

10

10
x2

dx = 1− 10
y

, gia y > 10.

(g)
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i=3
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i

)(
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)6−i

afoÔ P (X > 15) = 10
15 . Upojètontac anexarthsÐa twn gegonìtwn ìti oi

suskeuèc uperbaÐnoun tic 15 ¸rec leitourgÐac.

'Askhsh 2.(a) An qwrÐsoume to mis�wro se 3 dek�lepta ef' ìson h katanom  eÐnai omoiìmorfh h
pijanìthta na èrjei mèsa sto k�je dek�lepto eÐnai 1/3. 'Etsi P{X > 10} = 2

3 .

(b)

P{X > 25
∣∣X > 15} =

P{X > 25}
P{X > 15} =

5/30
15/30

= 1/3

me thn X omoiìmorfh sto (0,30).

'Askhsh 3.

P{X > 50} = P
{X − 40

4
>

10
4

}
= 1− Φ(2.5) = 1− 0.9938

'Etsi,
(
P{X < 50})10 = (0.9938)10 upojètontac ìti h broqìptwsh eÐnai anex�rthth an� ètoc.

'Askhsh 4.(a) P{X > 20} = e−20000∗1/20000 = e−1

(b) P{X > 30|X > 10} = P{X>30}
P{X>10} = 1/4

3/4 = 1/3
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'Askhsh 5. An katajèseic prìtash me x Eur¸, bg�zeic kèrdoc x−100 me pijanìthta (140−x)/70,
  q�neic kai den èqeic kèrdoc. Epomènwc, to anamenìmeno kèrdoc an prosfèreic x Eur¸, eÐnai

1
70

(x− 100)(140− x) =
1
70

(240 ∗ x− x2 − 14000)

ParagwgÐzontac kai jètontac me mhdèn gia na megistopoi soume to kèrdoc èqoume

240− 2 ∗ x = 0

Epomènwc, prèpei na pont�reic 120 qili�dec Eur¸. To anamenìmeno kèrdoc sou ja eÐnai 40/7
qili�dec Eur¸.

'Askhsh 6. (a) FA,B,C(α, b, c) = αbc me 0 < α, b, c < 1

(b) Oi rÐzec ja eÐnai alhjinèc an B2 ≥ 4AC. T¸ra,

P{AC ≤ x} =
∫

c ≤ x/α
0 ≤ α ≤ 1
0 ≤ c ≤ 1

∫
dαdc

=
∫ x

0

∫ 1

0
dcdα +

∫ 1

x

∫ x/α

0
dcdα

= x− x log x

'Etsi, FAC(x) = x− x log x kai
fAC(x) = − log x, 0 < x < 1

P{B2/4 ≥ AC} = −
∫ 1

0

∫ b2/4

0
log xdxdb

=
∫ 1

0

[b2

4
− b2

4
log(b2/4)

]
db

=
log 2

6
+

5
36

ìpou h parap�nw qrhsimopoieÐ thn tautìthta
∫

x2 log xdx =
x3 log x

3
− x3

3

'Askhsh 7. (a) 'Oqi den eÐnai anex�rthtec afoÔ h apo koinoÔ sun�rthsh puknìthtac den parago-
ntopoieÐtai.

(b) fX(x) =
∫ 1
0 (x + y)dy = x + 1/2, 0 < x < 1

(g)

P{X + Y < 1} =
∫ 1

0

∫ 1−x

0
(x + y)dydx

=
∫ 1

0
[x(1− x) + (1− x)2/2]dx = 1/3
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'Askhsh 8. (a)

fX|Y (x|y) =
xe−x(y+1)

∫
xe−x(y+1)dx

= ((y + 1)2xe−x(y+1)), 0 < x

(b)

fY |X(y|x) =
xe−x(y+1)

∫
xe−x(y+1)dy

= xe−xy, 0 < y

P{XY < α} =
∫ ∞

0

∫ α/x

0
xe−x(y+1)dydx

=
∫ ∞

0
(1− e−α)e−xdx = 1− e−α

fX|Y (α) = e−α, 0 < α

'Askhsh 9. (a) 'Estw X o epilegmènoc arijmìc. Tìte, h X eÐnai tuqaÐa suneq c metablht , o-
moiìmorfa katanemhmènh sto di�sthma (0,1).
(a) P (0.1 ≤ X ≤ 0.2) = 0.2− 0.1 = 0.1

(b) P (deÔtero yhfÐo = 2) =
∑9

k=0 P (0.k2 ≤ X < 0.k3) = 10 ∗ 0.01 = 0.1

(g) P (0.3 ≤ √
X < 0.4) = P (0.09 ≤ X < 0.16) = 0.07
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'Askhsh 10. (a)

P (Xden xepern� ta ìria) = P{(0.9− 0.005) ≤ X < (0.9 + 0.005)}
= P{0.895− 0.9

0.003
≤ X − 0.9

0.003
<

0.9 + 0.005− 0.9
0.003

}

= P{−5
3
≤ Z <

5
3
} = Φ(

5
3
)− Φ(−5

3
)

= Φ(
5
3
)− (

1− Φ(
5
3
)
)

= 2Φ(
5
3
)− 1

= 2 ∗ 0.9522− 1 = 0.9044

'Etsi h pijanìthta h bÐda na eÐnai elattwmatik  eÐnai 1 − 0.9044 = 0.0956 pou shmaÐnei ìti 9.56%
twn bid¸n thc etaireÐac eÐnai elattwmatikèc.

(b) Apì to er¸thma (a), mporeÐ na deiqjeÐ ìti

P (Xden xepern� ta ìria) = P{(0.9− 0.005) ≤ X < (0.9 + 0.005)}
= P{−5

3
≤ Z <

5
3
} = Φ(

5
3
)− Φ(−5

3
)

= 2Φ(
0.005

σ
)− 1

EpÐshc, P (X eÐnai elattwmatik ) < 0.01 =⇒ P (Xden xepern� ta ìria) > 0.99. Qrhsimopoi¸ntac
aut  th sqèsh sthn parap�nw exÐswsh èqoume

2Φ(
0.005

σ
)− 1 > 0.99  

Φ(
0.005

σ
) >

1.99
2

= 0.995 = Φ(2.575)

Efìson h Φ(x) eÐnai monìtonh, autì isodunameÐ me

0.005
σ

> 2.575

'Etsi
σmax =

0.005
2.575

> 1.942 ∗ 10−3
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'Askhsh 11. (a) Gia na exakrib¸soume an h fX(x) eÐnai ègkurh c.p.p elègqoume tic 2 parak�tw
sunj kec:

fX(x) =
3
4
{1− (1− x)2} =

3
4
x(2− x) ≥ 0 ∀x ∈ [0, 2]

∫ 2

0
fX(x)dx =

3
4

∫ 2

0
(2x− x2)dx =

3
4
(
x2 − x2

3
)∣∣2

0
= 1

Epomènwc, h fX(x) eÐnai ègkurh c.p.p kai sto sq ma 1 faÐnetai to di�gramma thc.

(b) 'Oqi.

(g) Gia 0 ≤ C ≤ 2 h pijanìthta ìti h z thsh ikanopoieÐtai wc sun�rthsh thc C orÐzetai wc

P (h z thsh ikanopoieÐtai) = P (z thsh < qwrhtikìthta)
= P (X < C)

=
3
4

∫ C

0
(2x− x2)dx

=
3
4
(
x2 − x3

3
)∣∣C

0
=

3
4
(
C2 − C3

3

'Otan C = 1, P (z thsh ikanopoieÐtai) = 1
2 . To sq ma 2 deÐqnei thn pijanìthta na ikanopoieÐtai h

z thsh wc sun�rthsh thc C.

(d) H el�qisth tim  thc C pou exasfalÐzei ìti h pijanìthta h z thsh na uperbaÐnei thn paroq 
eÐnai mikrìterh thc 10−1 eÐnai h akìloujh:

P (X > C) <
1
10

⇒ P (X < C) = 1− P (X > C) > 1− 1
10

=
9
10

⇒ 3
4
(
C2 − C3

3
>

9
10

Apì to prohgoÔmeno sq ma faÐnetai ìti h èl�qisth tim  thc C pou ikanopoieÐ thn anisìthta eÐnai
perÐpou 1.61.

(e) 'Estw Z h tuqaÐa metablht  pou isoÔtai me to ebdomadiaÐo kèrdoc. Tìte

Z = g(x) =
{

640X, X < C
640C, X > C

}

H anamenìmenh tim  tou kèrdouc wc sun�rthsh thc C eÐnai

E[Z] =
∫ 2

0
g(x)fX(x)dx

= 640
{3

4

∫ C

0
x(2x− x2)dx +

3
4
C

∫ 2

C
(2x− x2)dx

}

= 640
(C3

2
− 3C4

16
+ C − 3C3

4
+

C4

4
)

= 640
(
C − C3

4
+

C4

16
)

To mèso kèrdoc sunart sei thc qwrhtikìthtac faÐnetai sqhmatik� sto sq ma 3.
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Sq ma 1: h grafik  par�stash thc c.p.p
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Sq ma 2: h pijanìthta h z thsh na ikanopoieÐtai wc sun�rthsh thc qwrhtikìthtac
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Sq ma 3: h grafik  par�stash tou mèsou kèrdouc sunart sei thc qwrhtikìthtac


