
Majhmatik� Jetik c kai Teqnologik c KateÔjunshc
Jèma

An X mia metablht  me timèc x1 = 0 kai x2 = 1, ìpou ν1, ν2 > 0 oi antÐstoiqec suqnìthtec, x h
mèsh tim  kai s h tupik  apìklish, tìte:
A. na apodeÐxete ìti s2 = x(1− x),

B. na apodeÐxete ìti: x =
1

1 + CV 2
.

G. An A, B endeqìmena enìc deigmatikoÔ q¸rou W me

P (A) = x kai

P (B) =
CV 2 + α

1 + CV 2
, me α ∈ (0, 1).

Na exet�sete an ta A, B eÐnai asumbÐbasta.

D. An epiplèon s =

√
3

4
kai P (A) < P (A′), na apodeÐxete ìti h exÐswsh

x2 − x+ P (A ∩B) = 0

èqei pragmatikèc rÐzec.
LÔsh

A. EÐnai ν1 + ν2 = ν, opìte

x =
x1ν1 + x2ν2
ν1 + ν2

⇔ x =
0 · ν1 + 1 · ν2
ν1 + ν2

⇔ x =
ν2

ν1 + ν2
(1)

EpÐshc

s2 =
1

ν


2∑

i=1

xi
2νi −

(
2∑

i=1
xiνi

)2

ν

⇔ s2 =
1

ν

2∑
i=1

xi
2νi −

(
2∑

i=1
xiνi

)2

ν2
⇔

s2 =
1

ν

2∑
i=1

xi
2νi − (x)2 ⇔ s2 =

02 · ν1 + 12 · ν2
ν1 + ν2

−
(

ν2
ν1 + ν2

)2

⇔

s2 =
ν2

ν1 + ν2
−
(

ν2
ν1 + ν2

)2

⇔ s2 =
ν2

ν1 + ν2

(
1− ν2

ν1 + ν2

)
'Ara apì (1) prokÔptei ìti s2 = x(1− x).

B. Apì to prohgoÔmeno er¸thma kai afoÔ x =
ν2

ν1 + ν2
> 0 prokÔptei ìti

s2 = x− (x)2 ⇔ s2

(x)2
=

1

x
− 1⇔ CV 2 =

1

x
− 1⇔ 1

x
= CV 2 + 1⇔ x =

1

CV 2 + 1

G. 'Estw ìti A, B eÐnai asumbÐbasta, tìte apì ton aplì prosjetikì nìmo ja èqoume:

P (A ∪B) = P (A) + P (B) =
1

1 + CV 2
+
CV 2 + α

1 + CV 2
=

1 + CV 2 + α

1 + CV 2
>

1 + CV 2

1 + CV 2
= 1,Ο
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afoÔ α > 0.
Epomènwc P (A ∩B) > 1 �topo. 'Ara ta A, B den eÐnai asumbÐbasta.

D. AfoÔ s2 = x (1− x) kai P (A) = x ja èqoume:(√
3

4

)2

= P (A) [1− P (A)]⇔

3

16
= P (A)− (P (A))2 ⇔

16 (P (A))2 − 16P (A) + 3 = 0

LÔnontac th deuterob�jmia exÐswsh èqoume ìti P (A) =
1

4
  ìti P (A) =

3

4
.

'Omwc an P (A) =
1

4
ja eÐnai P (A′) = 1− P (A) = 1− 1

4
=

3

4
,

en¸ an P (A) =
3

4
ja eÐnai P (A′) = 1− P (A) = 1− 3

4
=

3

4

kai afoÔ P (A) < P (A′) ja eÐnai P (A) =
1

4
.

H exÐswsh x2 − x+ P (A ∪B) = 0 ja èqei diakrÐnousa

∆ = (−1)2 − 4 · 1 · P (A ∩B) = 1− 4P (A ∩B)

Genik� isqÔei ìti A ∩B ⊆ A, opìte P (A ∩B) ≤ P (A)
IsodÔnama epomènwc èqoume:

P (A ∩B) ≤ 1

4
⇔ 4P (A ∩B) ≤ 1⇔ 1− 4P (A ∩B) ≥ 0⇔ ∆ ≥ 0

Epomènwc h exÐswsh èqei pragmatikèc rÐzec.
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