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4. Trva� en irakan gor�akicnerov x4+a1x
3+ b1x

2−2x+1, x4+a2x
3+ b2x

2−2x+1,
x4 + a3x

3 + b3x
2 − 2x + 1 bazmandamner�: Haytni �, or a1b2 > a2b1, a2b3 > a3b2

 a3b1 > a1b3: Apacowce|q, or trva� bazmandamneric gone mekn owni irakan
armat:

Low�owm: N�anakenq Pi(x) = x4+aix
3+bix

2−2x+1, i = 1, 2, 3: Na paymanavorvenq,
or a4 = a1, b4 = b1, P4(x) = P1(x): Apacowcenq, or P1(1), P2(1), P3(1) �veric gone
mek� drakan ��: E�e bolorn �l linen drakan, owremn Pi(1) = ai + bi > 0: Qani or
aibi+1 > ai+1bi, owremn

ai

(
Pi+1(1)− ai+1

)
> ai+1

(
Pi(1)− ai

)
,

owremn

aiPi+1(1) > ai+1Pi(1) :

Qani or Pi(1) > 0  Pi+1(1) > 0, owremn

ai
Pi(1)

>
ai+1

Pi+1(1)
:

Ays anhavasarowm� kira�elov i = 1, 2, 3 depqeri hamar kstananq, or

a1
P1(1)

>
a2

P2(1)
>

a3
P3(1)

>
a1

P1(1)
:

Stacanq hakasow�yown: Owsti in�-or i �vi hamar Pi(1) ≤ 0: Qani or Pi bazman{
dam� x-i �at me� ar�eqneri depqowm linelow � drakan, owsti in�-or ketowm Pi

bazmandamn �ndownelow � 0 ar�eq�:



5. Dicowq ABC sowrankyown e�ankyan AD,BE,CF bar�row�yownner� hatvowm en
H ketowm: Dicowq M–�  S-� hamapatasxanabar BC  AH hatva�neri
mijnaketern en: Dicowq FE  AH hatva�neri hatvowm en G ketowm, isk AM
hatva�n ow BCH e�ankyann artag�a� �rjanagi�� hatvowm enN ketowm: Apa{
cowce|q, or ∠HMA = ∠GNS:

Low�owm:

Dicowq P -n A keti hama�a�n � M keti nkatmamb: A-n BHC e�ankyan �r�o{
kentronn �, aysinqn P -n �nka� � BHC e�ankyan artag�a� �rjanag�i vra:

HC ⊥ PC ⇒ HN ⊥ NP,

orte�ic stanowm enq, or N ket� �nka� � A,E, F,H  H,D,M keterov ancno�
�rjanag�eri vra:

∠EDH = ∠ACF = 90◦ − ∠A = ∠SEF ⇒ SN2 = SE2 = SG · SD :

Stanowm enq
∠SNG = ∠GDN = ∠HDN = ∠HMN :



6. Ambo�j �veri a0, a1, a2, . . . hajordakanow�yown� ko�vowm � <kamare> hajordakanow{
�yown, e�e a0 = 0, a1 = 1  cankaca� n bnakan �vi hamar te�i owni

(an+1 − 3an + 2an−1)(an+1 − 4an + 3an−1) = 0

havasarow�yown�: Ambo�j �iv� ko�vowm � <kamare>, e�e ayn patkanowm � in�-or
<kamare> hajordakanow�yan: Haytni �, or m  m+1 hajordakan bnakan �ver�
<kamare> en (partadir ��, or patkanen nowyn <kamare> hajordakanow�yan�):
Apacowce|q, or m-n a�anc mnacordi ba�anvowm � 3-i  m

3
�iv� <kamare> �:

Low�owm: � a�oxelov xndri payman� karo� enq stanal.

an+1 = 3an − 2an−1 kam an+1 = 4an − 3an−1

Gitenq, or an+1 ≡ an kam an−1 (mod 2)  an+1 ≡ an kam an−1 (mod 3) cankaca�
n ≥ 1 �vi hamar: Qani or a0 = 0  a1 = 1, apa an ≡ 0 kam 1 (mod 3): Qani or
m-�  m+ 1-� <kamare> �ver en, owremn m ≡ 0 (mod 3):

Karo� enq ezrakacnel na , or a2 = 3 kam a2 = 4: Baci ayd,
(1) E�e a2 = 3, apa an ≡ 1 (mod 2) cankaca� n ≥ 1 �vi hamar, qani or
a1 ≡ a2 ≡ 1 (mod 2):
(2) E�e a2 = 4, apa an ≡ 1 (mod 3) cankaca� n ≥ 1 �vi hamar, qani or
a1 ≡ a2 ≡ 1 (mod 3):

Qani orm ≡ 0 (mod 3),m-� parownako� cankaca� <kamare> hajordakanow�yown,
�i bavararowm (2)-in, owsti petq � bavarari (1)-in: Ayspisov m-� kent �, isk
m+ 1-�` zowyg:
Vercnenq m + 1-� parownako� or � (an) <kamare> hajordakanow�yown: Dicowq
t ≥ 2-� aynpisi �iv �, or at = m + 1: Qani or (an)-� �i bavararowm (1)-in,
apa ayn petq � bavarari (2)-in: Owsti an ≡ 1 (mod 3) cankaca� n ≥ 1
�vi hamar: Sahmanenq nor hajordakanow�yown` a′n = (an+1 − 1)/3: Sa <kamare>
hajordakanow�yown �, a′0 = 0, a′1 = 1  cankaca� n ≥ 1 �vi hamar
(a′n+1−3a′n+2a′n−1)(a

′
n+1−4a′n+3a′n−1) = (an+2−3an+1+2an)(an+2−4an−1+3n)/9 = 0:

Verjapes, nkatenq, or a′n+1 = m/3, in�� n�anakowm �, or m/3-� <kamare> �:


