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'Askhsh 1.
(a)

F (u) =


0, an u < 0
u2, an 0 ≤ u < 1
1, an u ≥ 1

eÐnai ègkurh ASK. P{|X| > 0.5} = 1− F (0.5) = 3
4 .

(b)

F (u) =


0, an u < 1
2u− u2, an 1 ≤ u ≤ 2
1, an u > 2

den eÐnai ègkurh ASK, afoÔ F (1) = 1 > F (2) = 0.

(g)

F (u) =

{
1
2exp(2u), an u ≤ 0
1− 1

4exp(−3u), an u > 0

den eÐnai ègkurh ASK afoÔ den eÐnai suneq c apì dexi�.

(d)

F (u) =

{
1
2exp(2u), an u < 0
1− 1

4exp(−3u), an u ≥ 0

eÐnai ègkurh ASK. P{|X| > 0.5} = 1 − P{|X| ≤ 0.5} = 1 − (F (0.5) − F (−0.5)) = 1
2exp(−1) −

1
4exp(−1.5).

'Askhsh 2.
(a) Bl. Sq ma 1
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Sq ma 1: 'Askhsh 2(a)

(b) E[X] =
∫

fX(u)du +
∑

u u · P{X = u} =
∫ 2
1 u · 1

3du + [1 · 1
3 + 2 · 1

3 ] = 3
2

(g) P (|X − 1| < 1) = P (0 < X < 2) = F (2−)− F (0) = 2
3

(d) P (|X − 1| < 1|1 < X ≤ 2) = P (1<X<2)
1<X≤2 = F (2−)−F (1)

F (2+)−F (1) = 2/3−1/3
1−1/3 = 1

2 .

'Askhsh 3.
(a) Bl. Sqhma 2.

Sq ma 2: 'Askhsh 3(a)

(b) P (|X| < 4) =
∫ 4
−4

1
2e−|u|du =

∫ 0
−4

1
2eudu +

∫ 4
0

1
2e−udu = 1− e−4

  lìgw summetrÐac, P (|X| < 4) = 2
∫ 4
0

1
2e−udu = 1− e−4.

(g) LÔsh thc X2 + X = 0 eÐnai X = −1, 0. LÔsh thc X2 + X > 0 eÐnai X < −1   X > 0.
P (X2 + X ≥ 0) =

∫ −1
−∞

1
2eudu +

∫∞
0 e−udu = 1

2e + 1
2

'Askhsh 4.
(a) An u ≤ 100, tìte F (u) = 0. An u ≥ 100, tìte
F (u) =

∫ u
−∞ f(u)du =

∫ u
100

100
u2 du = 1− 100

u .
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(b)

f(u) =

{
1 + u, an − 1 ≤ u ≤ 0
1− u, an 0 ≤ u ≤ 1

An u ≤ −1, tìte F (u) = 0.
An −1 ≤ u ≤ 0, tìte F (u) =

∫ u
−1(1 + u)du = 1

2u2 + u + 1
2 .

An 0 ≤ u ≤ 1, tìte F (u) =
∫ 0
−1(1 + u)du +

∫ u
0 (1− u)du = −1

2u2 + u + 1
2 .

An u ≥ 1, tìte F (u) = 1.

(g)
F (u) =

∫ u
−∞ f(u)du

An u ≤ −0.1, tìte F (u) = 0.
An −0.1 ≤ u ≤ 0.1, tìte F (u) = q¸roc A = 4(u + 0.1)
An 0.1 ≤ u ≤ 0.5, tìte F (u) = q¸roc B + q¸roc C = 4

5 + 1
2(u− 0.1).

An u ≥ 0.5, tìte F (u) = 1.
Sunep¸c,

F (u) =


0, an u ≤ −0.1
4(u + 0.1), an − 0.1 ≤ u ≤ 0.1
1
2u + 3

4 , an 0.1 ≤ u ≤ 0.5
1, an u ≥ 0.5

'Askhsh 5.
(a) Apo tic idiìthtec thc sun�rthshc puknìthtac pijanìthtac èqoume

1 =
∫∞
−∞ fX(u)du = c

∫ 3
0 udu + c

∫ 6
3 (6− u)du = 9c. Epomènwc c = 1/9.

(b) 'Eqoume mia suneq  tuqaÐa metablht , kai FX(a) =
∫∞
−∞ fX(u)du.

a < 0 : FX(a) = 0
0 ≤ a < 3 : FX(a) = 1

9

∫ a
0 udu = a2

18

3 ≤ a < 6 : FX(a) = 1
9

∫ 3
0 udu + 1

9

∫ a
3 (6− u)du = 1

2 −
1
18(6− u)2|a3 = 1− (6−a)2

18
a ≥ 6 : FX(a) = 1

Sq ma 3: 'Askhsh 5(b)

(g) 'Eqoume P (A) = P (X > 3) = 1− FX(3) = 0.5.
OmoÐwc P (B) = P (1.5 ≤ X ≤ 9) = P (X ≤ 9)− P (X < 1.5) = FX(9)− FX(1.5−) = 1− 0.125 =
0.875

(d) H tom  twn A kai B eÐnai to gegonìc {3 < X ≤ 9} kai P (AB) = P (3 < X ≤ 9) = P (X >
3) = 0.5 = P (A) 6= P (A)P (B). Epomènwc ta dÔo gegonìta den eÐnai anex�rthta.
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'Askhsh 6.
(a) Bl. Sq ma 4.
Gia na eÐnai ègkurh h ASK FX(u), ja prèpei na ikanopoioÔntai oi dÔo parak�tw idiìthtec:
fX(u) ≥ 0 ∀u ∈ [0, 2].∫∞
−∞ fX(u)du = q¸roc tou trig¸nou = 2×1

2 = 1

Sq ma 4: 'Askhsh 6(a)

(b) 'Oqi

(g) Bl. Sq ma 5

P{ikanopoieÐtai h z thsh} = P{X ≤ C} =

{∫ C
0 udu, an 0 ≤ C ≤ 1∫ C
1 udu +

∫ C
1 (2− u)du, an 1 ≤ C ≤ 2

=

{
C2

2 , an 0 ≤ C ≤ 1
2C − C2

2 − 1, an 1 ≤ C ≤ 2

An C = 1⇒ P{ikanopoieÐtai h z thsh} = 1
2

Sq ma 5: 'Askhsh 6(g)

(d)

P{X > C} ≤ 10−1 ⇔ 1− P{X ≤ C} ≤ 10−1

P{X ≤ C} ≥ 0.9

2C − C2

2
− 1 ≥ 0.9

⇒ C = 1.5528 galìnia
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(e) 'Estw Z tuqaÐa metablht  pou perigr�fei to ebdomadiaÐo kèrdoc se eur¸. Tìte Z = g(X) =

=

{
640X, an X < C

640C, an X ≥ C

An 0 ≤ C ≤ 1 :

E[Z] =
∫

0
2g(u)fX(u)du

=
∫ C

0
u · 640udu +

∫ 1

C
640C · udu +

∫ 2

1
640C · (2− u)du

= 640C − 320
3

C3

An 1 ≤ C ≤ 2:

E[Z] =
∫

0
2g(u)fX(u)du

=
∫ 1

0
u · 640udu +

∫ C

1
640u · (2− u)du +

∫ C

2
640C · (2− u)du

=
320
3

C3 − 640C2 + 1280C − 640
3

Sq ma 6: 'Askhsh 6(e)

(st) Bl. Sq ma 7

Kèrdoc = E[Z − 10C]
= E[Z]− 10C

=

{
630C − 320

3 C3, an 0 ≤ C ≤ 1
−640

3 + 1270C − 640C2 + 320
3 C3, an 1 ≤ C ≤ 2

Apì to gr�fhma, eÐnai xek�jaro ìti h tim  thc C pou megistopoieÐ to kèrdoc eÐnai metaxÔ tou 1
kai tou 2. MhdenÐzoume thn par�gwgo gia na broÔme thn tim  thc C.

d
dC {−

640
3 + 1270C − 640C2 + 320

3 C3} = 1270− 1280C + 320C2 = 0⇒ C = 1.8232



Pijanìthtec - 2009/LÔseic 'Ekthc Seir�c Ask sewn 6

Sq ma 7: 'Askhsh 6(st)


