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�iâíÿííÿ i íåðiâíîñòi ç ïàðàìåòðîì Ñóê. ðiâí. Áiêâàäðàòíi ðiâíÿííÿ

Ñóêóïíîñòi ðiâíÿíü ç ïàðàìåòðîì

Âiäçíà÷èìî, ùî ïðè ðiçíèõ çíà÷åííÿõ ïàðàìåòðà ñóêóïíiñòü

ðiâíÿíü ç ïàðàìåòðîì ìà¹, âçàãàëi êàæó÷è, ðiçíó êiëüêiñòü

ðîçâ'ÿçêiâ. �îçãëÿíåìî ïðèêëàä.

Ïðèêë à ä 1 . �îçâ'ÿçàòè ñóêóïíiñòü ðiâíÿíü ç ïàðàìåòðîì a :
[

x2 = a ,
x2 = 2−a .

�î ç â' ÿ ç à í í ÿ.

�åçóëüòàò ðîçâ'ÿçàííÿ ðiâíÿííÿ

x2 = a çîáðàæåíî íà äiàãðàìi: ✲
0 a

x =±√
ax ∈∅

❄ ❄❄r

�iâíÿííÿ x2 = 2−a ìà¹ ðîçâ'ÿçêè

òiëüêè ïðè 2 − a ≥ 0 , òîáòî ïðè

a ≤ 2 . �åçóëüòàò ðîçâ'ÿçàííÿ ðiâ-

íÿííÿ x2 = 2−a çîáðàæåíî íà äià-

ãðàìi:

✲
2 a

x =±
√

2−a x ∈∅

❄ ❄❄r
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Äëÿ ðîçâ'ÿçàííÿ ñóêóïíîñòi ðîçãëÿíóòèõ ðiâíÿíü íàêëàäà¹ìî
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x =±√
a ,

x =±
√

2− a
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Çà äîïîìîãîþ äiàãðàìè ðîçâ'ÿçêiâ

✲
0 2 a

x =±√
a ,

x =±
√

2− ax =±
√

2−a x =±√
a

❄ ❄❄ ❄❄rr

çàïèøåìî âiäïîâiäü, ùî ñêëàäà¹òüñÿ ç òðüîõ ïóíêòiâ.

Â i ä ï î â i ä ü: 1) ïðè a < 0 x =±
√

2−a ; 2) ïðè a ∈ [0;2]
x =±√

a , x =±
√

2−a ; 3) ïðè a > 2 x =±√
a .
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Ïðèêë à ä 2 . �îçâ'ÿçàòè ðiâíÿííÿ ç ïàðàìåòðîì a :

x4 −2x2 −a2 +2a = 0 .

� î ç â' ÿ ç à í í ÿ. Âèêîðèñòîâóþ÷è çàìiíó çìiííèõ t = x2
, ïðè

âñiõ çíà÷åííÿõ ïàðàìåòðà a îòðèìó¹ìî êâàäðàòíå ðiâíÿííÿ

t2 −2t −a2 +2a = 0 .

�îçâ'ÿçóþ÷è öå ðiâíÿííÿ, ìà¹ìî D/4= 1+a2−2a= (a−1)2 ≥ 0 .
Îòæå, êâàäðàòíå ðiâíÿííÿ ìà¹ êîðåíi:

t1,2 = 1±
√

(a−1)2 = 1±|a−1|= 1± (a−1)

(ìè ñêîðèñòàëèñü òóò ñïiââiäíîøåííÿì ±| f (a)| =± f (a) (!) ).
Â ðåçóëüòàòi ìà¹ìî t1 = a , t2 = 2−a .
Äàëi ìà¹ìî ñóêóïíiñòü

[

x2 = a ,
x2 = 2−a ,

ÿêó ðîçâ'ÿçàíî â Ïðèêëàäi 1.

Â i ä ï î â i ä ü: 1) ïðè a < 0 x =±
√

2−a ; 2) ïðè a ∈ [0;2]
x =±√

a , x =±
√

2−a ; 3) ïðè a > 2 x =±√
a .
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ÿêó ðîçâ'ÿçàíî â Ïðèêëàäi 1.

Â i ä ï î â i ä ü: 1) ïðè a < 0 x =±
√

2−a ; 2) ïðè a ∈ [0;2]
x =±√

a , x =±
√

2−a ; 3) ïðè a > 2 x =±√
a .

ÇÔÌØ, Kè¨â �iâíÿííÿ i íåðiâíîñòi ç ïàðàìåòðîì



�iâíÿííÿ i íåðiâíîñòi ç ïàðàìåòðîì Ñóê. ðiâí. Áiêâàäðàòíi ðiâíÿííÿ

Áiêâàäðàòíi ðiâíÿííÿ ç ïàðàìåòðîì

Ïðèêë à ä 3 . �îçâ'ÿçàòè ðiâíÿííÿ ç ïàðàìåòðîì a :

x4 −2x2 −a = 0 .

� î ç â' ÿ ç à í í ÿ. Âèêîðèñòîâóþ÷è çàìiíó çìiííèõ t = x2
, ïðè

âñiõ çíà÷åííÿõ ïàðàìåòðà a îòðèìó¹ìî êâàäðàòíå ðiâíÿííÿ

t2 −2t −a = 0 .
�îçâ'ÿçóþ÷è öå ðiâíÿííÿ, ìà¹ìî D/4= 1+a . Îòæå, êâàäðàòíå
ðiâíÿííÿ íå ìà¹ ðîçâ'ÿçêiâ, ÿêùî

D < 0 ⇐⇒ 1+a < 0 ⇐⇒ a <−1 , à ïðè

D ≥ 0 ⇐⇒ 1+a ≥ 0 ⇐⇒ a ≥−1 ìà¹ êîðåíi t = 1±
√

a+1 .

�åçóëüòàò ðîçâ'ÿçàííÿ êâàäðàòíîãî ðiâíÿííÿ çîáðàæåíî íà

äiàãðàìi:

ÇÔÌØ, Kè¨â �iâíÿííÿ i íåðiâíîñòi ç ïàðàìåòðîì



�iâíÿííÿ i íåðiâíîñòi ç ïàðàìåòðîì Ñóê. ðiâí. Áiêâàäðàòíi ðiâíÿííÿ

Áiêâàäðàòíi ðiâíÿííÿ ç ïàðàìåòðîì

Ïðèêë à ä 3 . �îçâ'ÿçàòè ðiâíÿííÿ ç ïàðàìåòðîì a :

x4 −2x2 −a = 0 .

� î ç â' ÿ ç à í í ÿ. Âèêîðèñòîâóþ÷è çàìiíó çìiííèõ t = x2
, ïðè

âñiõ çíà÷åííÿõ ïàðàìåòðà a îòðèìó¹ìî êâàäðàòíå ðiâíÿííÿ

t2 −2t −a = 0 .
�îçâ'ÿçóþ÷è öå ðiâíÿííÿ, ìà¹ìî D/4= 1+a . Îòæå, êâàäðàòíå
ðiâíÿííÿ íå ìà¹ ðîçâ'ÿçêiâ, ÿêùî

D < 0 ⇐⇒ 1+a < 0 ⇐⇒ a <−1 , à ïðè

D ≥ 0 ⇐⇒ 1+a ≥ 0 ⇐⇒ a ≥−1 ìà¹ êîðåíi t = 1±
√

a+1 .

�åçóëüòàò ðîçâ'ÿçàííÿ êâàäðàòíîãî ðiâíÿííÿ çîáðàæåíî íà

äiàãðàìi:

ÇÔÌØ, Kè¨â �iâíÿííÿ i íåðiâíîñòi ç ïàðàìåòðîì



�iâíÿííÿ i íåðiâíîñòi ç ïàðàìåòðîì Ñóê. ðiâí. Áiêâàäðàòíi ðiâíÿííÿ

Áiêâàäðàòíi ðiâíÿííÿ ç ïàðàìåòðîì

Ïðèêë à ä 3 . �îçâ'ÿçàòè ðiâíÿííÿ ç ïàðàìåòðîì a :

x4 −2x2 −a = 0 .

� î ç â' ÿ ç à í í ÿ. Âèêîðèñòîâóþ÷è çàìiíó çìiííèõ t = x2
, ïðè

âñiõ çíà÷åííÿõ ïàðàìåòðà a îòðèìó¹ìî êâàäðàòíå ðiâíÿííÿ

t2 −2t −a = 0 .
�îçâ'ÿçóþ÷è öå ðiâíÿííÿ, ìà¹ìî D/4= 1+a . Îòæå, êâàäðàòíå
ðiâíÿííÿ íå ìà¹ ðîçâ'ÿçêiâ, ÿêùî

D < 0 ⇐⇒ 1+a < 0 ⇐⇒ a <−1 , à ïðè

D ≥ 0 ⇐⇒ 1+a ≥ 0 ⇐⇒ a ≥−1 ìà¹ êîðåíi t = 1±
√

a+1 .

�åçóëüòàò ðîçâ'ÿçàííÿ êâàäðàòíîãî ðiâíÿííÿ çîáðàæåíî íà

äiàãðàìi:

ÇÔÌØ, Kè¨â �iâíÿííÿ i íåðiâíîñòi ç ïàðàìåòðîì



�iâíÿííÿ i íåðiâíîñòi ç ïàðàìåòðîì Ñóê. ðiâí. Áiêâàäðàòíi ðiâíÿííÿ

Áiêâàäðàòíi ðiâíÿííÿ ç ïàðàìåòðîì

Ïðèêë à ä 3 . �îçâ'ÿçàòè ðiâíÿííÿ ç ïàðàìåòðîì a :

x4 −2x2 −a = 0 .

� î ç â' ÿ ç à í í ÿ. Âèêîðèñòîâóþ÷è çàìiíó çìiííèõ t = x2
, ïðè

âñiõ çíà÷åííÿõ ïàðàìåòðà a îòðèìó¹ìî êâàäðàòíå ðiâíÿííÿ

t2 −2t −a = 0 .
�îçâ'ÿçóþ÷è öå ðiâíÿííÿ, ìà¹ìî D/4= 1+a . Îòæå, êâàäðàòíå
ðiâíÿííÿ íå ìà¹ ðîçâ'ÿçêiâ, ÿêùî

D < 0 ⇐⇒ 1+a < 0 ⇐⇒ a <−1 , à ïðè

D ≥ 0 ⇐⇒ 1+a ≥ 0 ⇐⇒ a ≥−1 ìà¹ êîðåíi t = 1±
√

a+1 .

�åçóëüòàò ðîçâ'ÿçàííÿ êâàäðàòíîãî ðiâíÿííÿ çîáðàæåíî íà

äiàãðàìi:

ÇÔÌØ, Kè¨â �iâíÿííÿ i íåðiâíîñòi ç ïàðàìåòðîì



�iâíÿííÿ i íåðiâíîñòi ç ïàðàìåòðîì Ñóê. ðiâí. Áiêâàäðàòíi ðiâíÿííÿ

Áiêâàäðàòíi ðiâíÿííÿ ç ïàðàìåòðîì

Ïîâåðòàþ÷èñü äî çìiííî¨ x , ìà¹ìî

�îçãëÿíåìî âèïàäîê a ≥−1 .

Ïåðøå ðiâíÿííÿ x2 = 1+
√

a+1 ìà¹ ðîçâ'ÿçêè

x =±
√

1+
√

a+1 ïðè áóäü-ÿêîìó a ≥−1 .

Äðóãå ðiâíÿííÿ x2 = 1−
√

a+1 ìà¹ ðîçâ'ÿçêè íå ïðè âñiõ a ,
à òiëüêè ïðè òèõ, äëÿ ÿêèõ

1−
√

a+1 ≥ 0 ⇐⇒
√

a+1 ≤ 1 ⇐⇒
{

a+1 ≥ 0,
a+1 ≤ 1,

⇐⇒ a ∈ [−1;0].

ÇÔÌØ, Kè¨â �iâíÿííÿ i íåðiâíîñòi ç ïàðàìåòðîì



�iâíÿííÿ i íåðiâíîñòi ç ïàðàìåòðîì Ñóê. ðiâí. Áiêâàäðàòíi ðiâíÿííÿ

Áiêâàäðàòíi ðiâíÿííÿ ç ïàðàìåòðîì

Ïîâåðòàþ÷èñü äî çìiííî¨ x , ìà¹ìî

�îçãëÿíåìî âèïàäîê a ≥−1 .

Ïåðøå ðiâíÿííÿ x2 = 1+
√

a+1 ìà¹ ðîçâ'ÿçêè

x =±
√

1+
√

a+1 ïðè áóäü-ÿêîìó a ≥−1 .

Äðóãå ðiâíÿííÿ x2 = 1−
√

a+1 ìà¹ ðîçâ'ÿçêè íå ïðè âñiõ a ,
à òiëüêè ïðè òèõ, äëÿ ÿêèõ

1−
√

a+1 ≥ 0 ⇐⇒
√

a+1 ≤ 1 ⇐⇒
{

a+1 ≥ 0,
a+1 ≤ 1,

⇐⇒ a ∈ [−1;0].

ÇÔÌØ, Kè¨â �iâíÿííÿ i íåðiâíîñòi ç ïàðàìåòðîì



�iâíÿííÿ i íåðiâíîñòi ç ïàðàìåòðîì Ñóê. ðiâí. Áiêâàäðàòíi ðiâíÿííÿ

Áiêâàäðàòíi ðiâíÿííÿ ç ïàðàìåòðîì

Ïîâåðòàþ÷èñü äî çìiííî¨ x , ìà¹ìî

�îçãëÿíåìî âèïàäîê a ≥−1 .

Ïåðøå ðiâíÿííÿ x2 = 1+
√

a+1 ìà¹ ðîçâ'ÿçêè

x =±
√

1+
√

a+1 ïðè áóäü-ÿêîìó a ≥−1 .

Äðóãå ðiâíÿííÿ x2 = 1−
√

a+1 ìà¹ ðîçâ'ÿçêè íå ïðè âñiõ a ,
à òiëüêè ïðè òèõ, äëÿ ÿêèõ

1−
√

a+1 ≥ 0 ⇐⇒
√

a+1 ≤ 1 ⇐⇒
{

a+1 ≥ 0,
a+1 ≤ 1,

⇐⇒ a ∈ [−1;0].

ÇÔÌØ, Kè¨â �iâíÿííÿ i íåðiâíîñòi ç ïàðàìåòðîì



�iâíÿííÿ i íåðiâíîñòi ç ïàðàìåòðîì Ñóê. ðiâí. Áiêâàäðàòíi ðiâíÿííÿ

Áiêâàäðàòíi ðiâíÿííÿ ç ïàðàìåòðîì

Îòæå, äðóãå ðiâíÿííÿ x2 = 1−
√

a+1 ìà¹ ðîçâ'ÿçêè ëèøå ïðè

a ∈ [−1;0] , à ñàìå: x =±
√

1−
√

a+1 .

�åçóëüòàò ðîçâ'ÿçàííÿ öüîãî ðiâíÿííÿ çîáðàæåíî íà äiàãðàìi:

ÇÔÌØ, Kè¨â �iâíÿííÿ i íåðiâíîñòi ç ïàðàìåòðîì



�iâíÿííÿ i íåðiâíîñòi ç ïàðàìåòðîì Ñóê. ðiâí. Áiêâàäðàòíi ðiâíÿííÿ

Áiêâàäðàòíi ðiâíÿííÿ ç ïàðàìåòðîì

Îá'¹äíóþ÷è ðîçâ'ÿçêè ðiâíÿíü ñóêóïíîñòi ïðè ðiçíèõ çíà÷åí-

íÿõ ïàðàìåòðà a , îòðèìó¹ìî íàñòóïíèé ðåçóëüòàò äëÿ çàäà-

íîãî áiêâàäðàòíîãî ðiâíÿííÿ:

äå ó âèïàäêó a ∈ [−1;0] âðàõîâóþòüñÿ óñi 4 ç ìîæëèâèõ êîì-

áiíàöié çíàêiâ + i − .

Â i ä ï î â i ä ü: 1) ïðè a <−1 x ∈∅ ;

2) ïðè a ∈ [−1;0] x =±
√

1+
√

a+1 , x =±
√

1−
√

a+1 ;
3) ïðè a > 0 x =±

√

1+
√

a+1 .

ÇÔÌØ, Kè¨â �iâíÿííÿ i íåðiâíîñòi ç ïàðàìåòðîì



�iâíÿííÿ i íåðiâíîñòi ç ïàðàìåòðîì Ñóê. ðiâí. Áiêâàäðàòíi ðiâíÿííÿ

Áiêâàäðàòíi ðiâíÿííÿ ç ïàðàìåòðîì

Îá'¹äíóþ÷è ðîçâ'ÿçêè ðiâíÿíü ñóêóïíîñòi ïðè ðiçíèõ çíà÷åí-

íÿõ ïàðàìåòðà a , îòðèìó¹ìî íàñòóïíèé ðåçóëüòàò äëÿ çàäà-

íîãî áiêâàäðàòíîãî ðiâíÿííÿ:

äå ó âèïàäêó a ∈ [−1;0] âðàõîâóþòüñÿ óñi 4 ç ìîæëèâèõ êîì-

áiíàöié çíàêiâ + i − .

Â i ä ï î â i ä ü: 1) ïðè a <−1 x ∈∅ ;

2) ïðè a ∈ [−1;0] x =±
√

1+
√

a+1 , x =±
√

1−
√

a+1 ;
3) ïðè a > 0 x =±

√

1+
√

a+1 .

ÇÔÌØ, Kè¨â �iâíÿííÿ i íåðiâíîñòi ç ïàðàìåòðîì



�iâíÿííÿ i íåðiâíîñòi ç ïàðàìåòðîì Ñóê. ðiâí. Áiêâàäðàòíi ðiâíÿííÿ

Áiêâàäðàòíi ðiâíÿííÿ ç ïàðàìåòðîì

Ïðèêë à ä 4 . �îçâ'ÿçàòè ðiâíÿííÿ ç ïàðàìåòðîì a :

ax4 +4x2 −5−a = 0 .

� î ç â' ÿ ç à í í ÿ. Âèêîðèñòîâóþ÷è çàìiíó çìiííèõ t = x2
, ïðè

âñiõ çíà÷åííÿõ ïàðàìåòðà a îòðèìó¹ìî ðiâíÿííÿ

at2 +4t −5−a = 0 . (1)

Ïðè a = 0 ìà¹ìî ëiíiéíå ðiâíÿííÿ 4t −5 = 0 ⇐⇒ t = 5
4 .

Ïðè a 6= 0 ðiâíÿííÿ (1) ¹ êâàäðàòíèì. �îçâ'ÿçóþ÷è öå ðiâíÿí-

íÿ, ìà¹ìî D/4 = 4+a(5+a) = a2 +5a+4 .

✲❄ ❄

−4 −1 a
++

= 0 = 0
y = a2 +5a+4

s s

Îòæå, êâàäðàòíå ðiâíÿííÿ íå ìà¹

ðîçâ'ÿçêiâ, ÿêùî D < 0 ⇐⇒

⇐⇒
{

a 6= 0,

a2 +5a+4 < 0,
⇐⇒ a ∈ (−4;−1) .

ÇÔÌØ, Kè¨â �iâíÿííÿ i íåðiâíîñòi ç ïàðàìåòðîì



�iâíÿííÿ i íåðiâíîñòi ç ïàðàìåòðîì Ñóê. ðiâí. Áiêâàäðàòíi ðiâíÿííÿ

Áiêâàäðàòíi ðiâíÿííÿ ç ïàðàìåòðîì

Ïðèêë à ä 4 . �îçâ'ÿçàòè ðiâíÿííÿ ç ïàðàìåòðîì a :

ax4 +4x2 −5−a = 0 .

� î ç â' ÿ ç à í í ÿ. Âèêîðèñòîâóþ÷è çàìiíó çìiííèõ t = x2
, ïðè

âñiõ çíà÷åííÿõ ïàðàìåòðà a îòðèìó¹ìî ðiâíÿííÿ

at2 +4t −5−a = 0 . (1)

Ïðè a = 0 ìà¹ìî ëiíiéíå ðiâíÿííÿ 4t −5 = 0 ⇐⇒ t = 5
4 .

Ïðè a 6= 0 ðiâíÿííÿ (1) ¹ êâàäðàòíèì. �îçâ'ÿçóþ÷è öå ðiâíÿí-

íÿ, ìà¹ìî D/4 = 4+a(5+a) = a2 +5a+4 .

✲❄ ❄

−4 −1 a
++

= 0 = 0
y = a2 +5a+4

s s

Îòæå, êâàäðàòíå ðiâíÿííÿ íå ìà¹

ðîçâ'ÿçêiâ, ÿêùî D < 0 ⇐⇒

⇐⇒
{

a 6= 0,

a2 +5a+4 < 0,
⇐⇒ a ∈ (−4;−1) .

ÇÔÌØ, Kè¨â �iâíÿííÿ i íåðiâíîñòi ç ïàðàìåòðîì



�iâíÿííÿ i íåðiâíîñòi ç ïàðàìåòðîì Ñóê. ðiâí. Áiêâàäðàòíi ðiâíÿííÿ

Áiêâàäðàòíi ðiâíÿííÿ ç ïàðàìåòðîì

Ïðèêë à ä 4 . �îçâ'ÿçàòè ðiâíÿííÿ ç ïàðàìåòðîì a :

ax4 +4x2 −5−a = 0 .

� î ç â' ÿ ç à í í ÿ. Âèêîðèñòîâóþ÷è çàìiíó çìiííèõ t = x2
, ïðè

âñiõ çíà÷åííÿõ ïàðàìåòðà a îòðèìó¹ìî ðiâíÿííÿ

at2 +4t −5−a = 0 . (1)

Ïðè a = 0 ìà¹ìî ëiíiéíå ðiâíÿííÿ 4t −5 = 0 ⇐⇒ t = 5
4 .

Ïðè a 6= 0 ðiâíÿííÿ (1) ¹ êâàäðàòíèì. �îçâ'ÿçóþ÷è öå ðiâíÿí-

íÿ, ìà¹ìî D/4 = 4+a(5+a) = a2 +5a+4 .

✲❄ ❄

−4 −1 a
++

= 0 = 0
y = a2 +5a+4

s s

Îòæå, êâàäðàòíå ðiâíÿííÿ íå ìà¹

ðîçâ'ÿçêiâ, ÿêùî D < 0 ⇐⇒

⇐⇒
{

a 6= 0,

a2 +5a+4 < 0,
⇐⇒ a ∈ (−4;−1) .

ÇÔÌØ, Kè¨â �iâíÿííÿ i íåðiâíîñòi ç ïàðàìåòðîì



�iâíÿííÿ i íåðiâíîñòi ç ïàðàìåòðîì Ñóê. ðiâí. Áiêâàäðàòíi ðiâíÿííÿ

Áiêâàäðàòíi ðiâíÿííÿ ç ïàðàìåòðîì

Ïðèêë à ä 4 . �îçâ'ÿçàòè ðiâíÿííÿ ç ïàðàìåòðîì a :

ax4 +4x2 −5−a = 0 .

� î ç â' ÿ ç à í í ÿ. Âèêîðèñòîâóþ÷è çàìiíó çìiííèõ t = x2
, ïðè

âñiõ çíà÷åííÿõ ïàðàìåòðà a îòðèìó¹ìî ðiâíÿííÿ

at2 +4t −5−a = 0 . (1)

Ïðè a = 0 ìà¹ìî ëiíiéíå ðiâíÿííÿ 4t −5 = 0 ⇐⇒ t = 5
4 .

Ïðè a 6= 0 ðiâíÿííÿ (1) ¹ êâàäðàòíèì. �îçâ'ÿçóþ÷è öå ðiâíÿí-

íÿ, ìà¹ìî D/4 = 4+a(5+a) = a2 +5a+4 .

✲❄ ❄

−4 −1 a
++

= 0 = 0
y = a2 +5a+4

s s

Îòæå, êâàäðàòíå ðiâíÿííÿ íå ìà¹

ðîçâ'ÿçêiâ, ÿêùî D < 0 ⇐⇒

⇐⇒
{

a 6= 0,

a2 +5a+4 < 0,
⇐⇒ a ∈ (−4;−1) .

ÇÔÌØ, Kè¨â �iâíÿííÿ i íåðiâíîñòi ç ïàðàìåòðîì



�iâíÿííÿ i íåðiâíîñòi ç ïàðàìåòðîì Ñóê. ðiâí. Áiêâàäðàòíi ðiâíÿííÿ

Áiêâàäðàòíi ðiâíÿííÿ ç ïàðàìåòðîì

Ïðèêë à ä 4 . �îçâ'ÿçàòè ðiâíÿííÿ ç ïàðàìåòðîì a :

ax4 +4x2 −5−a = 0 .

� î ç â' ÿ ç à í í ÿ. Âèêîðèñòîâóþ÷è çàìiíó çìiííèõ t = x2
, ïðè

âñiõ çíà÷åííÿõ ïàðàìåòðà a îòðèìó¹ìî ðiâíÿííÿ

at2 +4t −5−a = 0 . (1)

Ïðè a = 0 ìà¹ìî ëiíiéíå ðiâíÿííÿ 4t −5 = 0 ⇐⇒ t = 5
4 .

Ïðè a 6= 0 ðiâíÿííÿ (1) ¹ êâàäðàòíèì. �îçâ'ÿçóþ÷è öå ðiâíÿí-

íÿ, ìà¹ìî D/4 = 4+a(5+a) = a2 +5a+4 .

✲❄ ❄

−4 −1 a
++

= 0 = 0
y = a2 +5a+4

s s

Îòæå, êâàäðàòíå ðiâíÿííÿ íå ìà¹

ðîçâ'ÿçêiâ, ÿêùî D < 0 ⇐⇒

⇐⇒
{

a 6= 0,

a2 +5a+4 < 0,
⇐⇒ a ∈ (−4;−1) .
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✲❄ ❄

−4 −1 a
++

= 0 = 0
y = a2 +5a+4

s s

Ïðè D ≥ 0 ⇐⇒
{

a 6= 0,

a2 +5a+4 ≥ 0,
⇐⇒

⇐⇒ a ∈ (−∞;−4]∪ [−1;0)∪ (0;∞) ðiâíÿí-

íÿ ìà¹ êîðåíi t = −2±
√

a2+5a+4
a .

�åçóëüòàò ðîçâ'ÿçàííÿ ðiâíÿííÿ at2 +4t−5−a = 0 çîáðàæåíî

íà äiàãðàìi:

✲
−4 −1 0 a

t ∈∅

t = −2±
√

a2+5a+4
a

t = 5/4

❄ ❄ ❄ ❄❄❄ ❄rrr
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❄ ❄ ❄ ❄❄❄ ❄rrr
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Ïîâåðòàþ÷èñü äî çìiííî¨ x , ìà¹ìî

✲
−4 −1 0 a

x ∈∅





x2 = −2−
√

a2+5a+4
a

x2 = −2+
√

a2+5a+4
a

x2 = 5/4

❄ ❄ ❄ ❄❄❄ ❄rrr

Ïðè a = 0 çíàõîäèìî x =±
√

5/2 .
Çàëèøà¹òüñÿ ðîçâ'ÿçàòè ñóêóïíiñòü ïðè

a ∈ (−∞;−4]∪ [−1;0)∪ (0;∞) .

�¨ ïåðøå ðiâíÿííÿ x2 = −2−
√

a2+5a+4
a ìà¹ ðîçâ'ÿçêè, ÿêùî

−2−
√

a2+5a+4
a ≥ 0. Îñêiëüêè òóò ÷èñåëüíèê äðîáó âiä'¹ìíèé ïðè

âñiõ äîïóñòèìèõ çíà÷åííÿõ a, òî öÿ íåðiâíiñòü âèêîíó¹òüñÿ ïðè

âiä'¹ìíîìó çíàìåííèêó. Îòæå, âêàçàíå ðiâíÿííÿ ìà¹ ðîçâ'ÿçêè

x =±
√

−2−
√

a2+5a+4
a òiëüêè ïðè a ∈ (−∞;−4]∪ [−1;0) .
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❄ ❄ ❄ ❄❄❄ ❄rrr
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√

a2+5a+4
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Äðóãå ðiâíÿííÿ x2 = −2+
√

a2+5a+4
a ìà¹ ðîçâ'ÿçêè, ÿêùî

−2+
√

a2+5a+4
a ≥ 0 ⇐⇒









{

−2+
√

a2 +5a+4 ≥ 0 ,
a > 0 ,

{

−2+
√

a2 +5a+4 ≤ 0 ,
a < 0 .

.

�îçâ'ÿæåìî iððàöiîíàëüíi íåðiâíîñòi ñèñòåì.

−2+
√

a2 +5a+4 ≥ 0 ⇐⇒
√

a2 +5a+4 ≥ 2 ⇐⇒
⇐⇒ a2 +5a+4 ≥ 4 ⇐⇒ a2 +5a ≥ 0 ⇐⇒ a ∈ (−∞;−5]∪ [0;∞) ;

−2+
√

a2 +5a+4 ≤ 0 ⇐⇒
√

a2 +5a+4 ≤ 2 ⇐⇒

⇐⇒
{

a2 +5a+4 ≥ 0 ,
a2 +5a+4 ≤ 4 ⇐⇒ a2 +5a ≤ 0 ,

⇐⇒

⇐⇒
{

a ∈ (−∞;−4]∪ [−1;∞) ,
a ∈ [−5;0] ,

⇐⇒ a ∈ [−5;−4]∪ [−1;0] .
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√
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√
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√
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⇐⇒ a2 +5a+4 ≥ 4 ⇐⇒ a2 +5a ≥ 0 ⇐⇒ a ∈ (−∞;−5]∪ [0;∞) ;
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√
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√
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√

a2 +5a+4 ≥ 0 ⇐⇒
√
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⇐⇒ a2 +5a+4 ≥ 4 ⇐⇒ a2 +5a ≥ 0 ⇐⇒ a ∈ (−∞;−5]∪ [0;∞) ;

−2+
√
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√

a2 +5a+4 ≤ 2 ⇐⇒

⇐⇒
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a2 +5a+4 ≤ 4 ⇐⇒ a2 +5a ≤ 0 ,

⇐⇒
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Òàêèì ÷èíîì,

−2+
√

a2+5a+4
a ≥ 0 ⇐⇒









{

a ∈ (−∞;−5]∪ [0;∞) ,
a > 0 ,

{

a ∈ [−5;−4]∪ [−1;0] ,
a < 0 ,

⇐⇒

⇐⇒
[

a ∈ (0;∞) ,
a ∈ [−5;−4]∪ [−1;0) ,

⇐⇒ a ∈ [−5;−4]∪ [−1;0)∪ (0;∞) .

Îòæå, òiëüêè ïðè a ∈ [−5;−4]∪ [−1;0)∪ (0;∞) ðiâíÿííÿ

x2 = −2+
√

a2+5a+4
a ìà¹ ðîçâ'ÿçêè x =±

√

−2+
√

a2+5a+4
a .
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Òàêèì ÷èíîì,

−2+
√

a2+5a+4
a ≥ 0 ⇐⇒









{

a ∈ (−∞;−5]∪ [0;∞) ,
a > 0 ,

{

a ∈ [−5;−4]∪ [−1;0] ,
a < 0 ,

⇐⇒

⇐⇒
[

a ∈ (0;∞) ,
a ∈ [−5;−4]∪ [−1;0) ,

⇐⇒ a ∈ [−5;−4]∪ [−1;0)∪ (0;∞) .
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Â ðåçóëüòàòi îòðèìó¹ìî íàñòóïíó äiàãðàìó ðîçâ'ÿçêiâ:

✲
−5 −4 −1 0 a

x ∈∅

x =±
√

−2−
√

a2+5a+4
a

x =±
√

−2+
√

a2+5a+4
a

x =±
√

5/2

x =±
√

−2−
√

a2+5a+4
a x =±

√

−2+
√

a2+5a+4
a

✻ ✻
❄ ❄ ❄ ❄ ❄❄❄ rrrr

Â i ä ï î â i ä ü: 1) ïðè a <−5 x =±
√

−2−
√

a2+5a+4
a ;

2) ïðè a ∈ [−5;−4]∪ [−1;0) x =±
√

−2−
√

a2+5a+4
a ,

x =±
√

−2+
√

a2+5a+4
a ; 3) ïðè a ∈ (−4;−1) x ∈∅ ;

4) ïðè a > 0 x =±
√

−2+
√

a2+5a+4
a ; 5) ïðè a = 0 x =±

√
5

2 .
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√
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√

−2−
√

a2+5a+4
a ,
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√

−2+
√
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