
EÔresh riz¸n: merikèc strathgikèc

1. Rhtèc rÐzec: 'Estw h exÐswsh

anx
n + an−1x

n−1 + ... + a1x + a0 = 0.

E�n up�rqoun rhtèc rÐzec aut c thc exÐswshc, ja eÐnai thc morf c x = p
q
,

me p|a0 kai q|an.

Gia par�deigma ac p�roume thn

x3 + 7x2 + 41x− 87 = 0.

Oi diairètec tou a3 eÐnai ±1. 'Ara an up�rqei rht  rÐza thc, ja eÐnai
ousiastik� akèraia kai ja diaireÐ to a0 = 87. Dokim�zoume ìlouc touc
diarètec, (±), kai diapist¸noume pwc èqei akrib¸c mia rht  rÐza x = 3.
Oi �llec dÔo den eÐnai rhtèc. Gia na tic broÔme, diairoÔme to x3 + 7x2 +
41x− 87 me x− 3. Dhlad 

x3 + 7x2 + 41x− 87 = (x− 3)(x2 − 4x + 29).

To deÔtero polu¸numo eÐnai bajmoÔ 2, �ra me to gnwstì trìpo brÐskou-
me tic �llec dÔo rÐzec (pou telik� eÐnai migadikèc), dhlad  tic x = 2±5i.

2. Pragmatikèc rÐzec: 'Estw h exÐswsh

anx
n + an−1x

n−1 + ... + a1x + a0 = 0.

An n eÐnai perittìc tìte sÐgoura up�rqei toul�qiston mia pragmatik 
rÐza.

Gia n = 3, pr¸ta dokim�zoume an èqei rht  rÐza. An èqei, tìte brÐskoume
ìlec tic rÐzec me ton trìpo pou perigr�yame sto 1. Alli¸c gia na
lÔsoume thn x3 + px2 + qx + r = 0 akoloujoÔme ta ex c b mata:

B ma 1: metatrop  thc x3 + px2 + qx + r = 0 se

u3 + au + b = 0

jètontac x = u− p
3
, pou dÐnei

a = q − p2

3
,

1



b = r − pq

3
+

2p3

27
.

B ma 2: upologismìc twn A kai B:

A =
3

√
− b

2
+

√
b2

4
+

a3

27
,

B =
3

√
− b

2
−

√
b2

4
+

a3

27
.

B ma 3: oi lÔseic thc u3 + au + b = 0 eÐnai oi akìloujec treic:

u1 = A + B,

u2 = −u1

2
+

√
−3

4
(A−B),

u3 = −u1

2
−

√
−3

4
(A−B).

B ma 4: oi lÔseic thc x3 + px2 + qx + r = 0 eÐnai oi akìloujec treic:

x1 = u1 −
p

3
,

x2 = u2 −
p

3
,

x3 = u3 −
p

3
.

3. Pl joc pragmatik¸n riz¸n: An den jèloume na broÔme tic rÐzec,
all� apl� na diapist¸soume pìsec pragmatikèc rÐzec èqei h

x3 + px2 + qx + r = 0,

èqontac pwc oi suntelestèc p, q, r ∈ Q, k�noume ta ex c:

B ma 1: metatrop  thc x3 +px2 + qx+ r = 0 se u3 +au+ b = 0, ìpwc

prin, dhlad  jètoume x = u− p
3
, a = q − p2

3
, kai b = r − pq

3
+ 2p3

27
.

B ma 2: upologismìc thc diakrÐnousac D = −4a3 − 27b2.
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B ma 3: H u3 + au + b = 0 èqei akrib¸c mia pragmatik  rÐza an kai
mìno an D < 0.

B ma 4: Miac kai oi rÐzec tic u3 + au + b = 0 dÐnoun tic antÐstoiqec
rÐzec tic x3+px2+qx+r = 0, èpetai pwc h exÐswsh x3+px2+qx+r = 0
èqei akrib¸c mia pragmatik  rÐza an kai mìno an D < 0.

4. An sac faÐnontai autoÐ oi upologismoÐ dÔskoloi, na xèrete tìte pwc gia
polu¸numa ba8moÔ 5 kai p�nw den up�rqoun kai den gÐnetai na up�rxou-
n antÐstoiqoi tÔpoi upologismoÔ riz¸n, oÔte dÔskoloi, oÔte eÔkoloi!!!
QrhsimopoioÔntai plèon �llec teqnikèc, pou exart¸ntai p�nta apì do-
smènh exÐswsh.
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