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�E›Ï˘ÛË ÙˆÓ ·ÓÈÛÒÛÂˆÓ ·x + ‚ > 0 Î·È ·x + ‚ < 0

�1.  °È· Ó· Ï‡ÛÔ˘ÌÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜ ·x + ‚ > 0 Î·È ·x + ‚ < 0, ÂÓÂÚÁÔ‡ÌÂ fiˆ˜
Î·È ÛÙËÓ ÂÍ›ÛˆÛË ·x + ‚ = 0, Ï·Ì‚¿ÓÔÓÙ·˜ ÂÈÏ¤ÔÓ ˘fi„Ë fiÙÈ, fiÙ·Ó ‰È·È-
ÚÔ‡ÌÂ Î·È Ù· ‰‡Ô Ì¤ÏË ÌÈ·˜ ·ÓÈÛfiÙËÙ·˜ ÌÂ ¤Ó·Ó (ÌË ÌË‰ÂÓÈÎfi) ·ÚÈıÌfi ·,
ÙfiÙÂ Ë ÊÔÚ¿ ÙË˜ ·ÓÈÛfiÙËÙ·˜:
ñ Ì¤ÓÂÈ Ë ›‰È·, ·Ó · > 0          ñ ·ÏÏ¿˙ÂÈ, ·Ó · < 0
Œ¯Ô˘ÌÂ, .¯.:
·x + ‚ > 0 ⇔ ·x > – ‚, ÔfiÙÂ:

‚
ñ AÓ  · > 0, ÙfiÙÂ ·x + ‚ > 0 ⇔ ·x > – ‚ ⇔ x > – ––– .·

‚
ñ AÓ  · < 0, ÙfiÙÂ ·x + ‚ > 0 ⇔ ·x > – ‚ ⇔ x < – ––– .·
ñ AÓ  · = 0, ÙfiÙÂ ·x + ‚ > 0 ⇔ 0x > – ‚.

� AÓ  – ‚ ≥ 0 (‰ËÏ·‰‹ ·Ó ‚ ≤ 0), Â›Ó·È ·‰‡Ó·ÙË.

� AÓ  – ‚ < 0 (‰ËÏ·‰‹ ·Ó ‚ > 0), ·ÏËıÂ‡ÂÈ ÁÈ· Î¿ıÂ ÙÈÌ‹ ÙÔ˘ x.

x – 2    2x – 1    x – 1  1
�2.  N· Ï‡ÛÂÙÂ ÙËÓ ·Ó›ÛˆÛË  ––––– – –––––– > ––––– – ––– (1).

2           4            6        4

H (1), ÈÛÔ‰‡Ó·Ì·, ÁÚ¿ÊÂÙ·È:

x – 2           2x – 1          x – 1          112 · ––––– – 12 · –––––– > 12 · ––––– – 12 · ––– ⇔
2       4   6   4

§§‡‡ÛÛËË
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⇔ 6(x – 2) – 3(2x – 1) > 2(x – 1) – 3 ⇔ 6x – 12 – 6x + 3 > 2x – 2 – 3 ⇔
4

⇔ –2x > –2 – 3 + 12 – 3 ⇔ –2x > 4 ⇔ x < –––– ⇔ x < –2.
–2

2x – 1 1              3
�3.  N· Ï‡ÛÂÙÂ ÙËÓ ·Ó›ÛˆÛË  –––––– – ––– > x – ––– (1):

3    6         2
i) ÛÙÔ � ii) ÛÙÔ � iii) ÛÙÔ �

H (1), ÈÛÔ‰‡Ó·Ì·, ÁÚ¿ÊÂÙ·È:

2x – 1           1        3(1) ⇔ 6 · –––––– – 6 · ––– > 6 · x – 6 · ––– ⇔ 2(2x – 1) – 1 > 6x – 9 ⇔
3      6      2

– 6
⇔ 4x – 2 – 1 > 6x – 9 ⇔ 4x – 6x > –9 + 2 + 1 ⇔ –2x > –6 ⇔ x < –––– ⇔ x < 3.

–2
i) ™ÙÔ �, fiˆ˜ Â›‰·ÌÂ: (1) ⇔ x < 3.
ii) ™ÙÔ �: (1) ⇔ x < 3 ⇔ (x = 0 ‹ x = 1 ‹ x = 2).
iii) ™ÙÔ �: (1) ⇔ (x = 2 ‹ x = 1 ‹ x = 0 ‹ x = –1 ‹ x = –2 ...).

2x – 4     x – 5 2x – 10
�4.  N· Ï‡ÛÂÙÂ ÙËÓ ·Ó›ÛˆÛË  ––––––– – –––––– < ––––––– (1).

10         15            15

H (1), ÈÛÔ‰‡Ó·Ì·, ÁÚ¿ÊÂÙ·È:

2x – 4            x – 5              2x – 1030 · ––––––– – 30 · –––––– < 30 · ––––––– ⇔ 3(2x – 4) – 2(x – 5) < 2(2x – 10) ⇔
10                  15                  15

⇔ 6x – 12 – 2x + 10 < 4x – 20 ⇔ 6x – 2x – 4x < –20 + 12 – 10 ⇔ 0x < –18

Î·È Â›Ó·È ·‰‡Ó·ÙË.

x – 3 2x – 3   x – 1     2
�5.  N· Ï‡ÛÂÙÂ ÙËÓ ·Ó›ÛˆÛË  ––––– – –––––– < ––––– – ––– .

2           5           10     5

H ·Ó›ÛˆÛË (1), ÈÛÔ‰‡Ó·Ì·, ÁÚ¿ÊÂÙ·È: 

x – 3          2x – 3             x – 1            2(1) ⇔ 10 · ––––– – 10 · –––––– < 10 · ––––– – 10 · ––– ⇔
2                  5                 10            5

⇔ 5(x – 3) – 2(2x – 3) < x – 1 – 2 · 2 ⇔ 5x – 15 – 4x + 6 < x – 1 – 4 ⇔
⇔ 5x – 4x – x < –1 – 4 + 15 – 6 ⇔ 0x < 4
Î·È ·ÏËıÂ‡ÂÈ ÁÈ· Î¿ıÂ Ú·ÁÌ·ÙÈÎfi ·ÚÈıÌfi.

§§‡‡ÛÛËË

§§‡‡ÛÛËË

§§‡‡ÛÛËË
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�6.  N· ‚ÚÂ›ÙÂ ÁÈ· ÔÈÂ˜ ÙÈÌ¤˜ ÙÔ˘ x Ë ·Ú¿ÛÙ·ÛË 3x + 10 ¤¯ÂÈ ÙÈÌ‹:
i) ÙÔ ÔÏ‡ 25         ii) ÙÔ˘Ï¿¯ÈÛÙÔÓ 16          iii) fi¯È ÌÈÎÚfiÙÂÚË ·fi 28
iv) fi¯È ÌÂÁ·Ï‡ÙÂÚË ·fi 4          v) Ô˘ ˘ÂÚ‚·›ÓÂÈ ÙÔ 7
vi) Ô˘ ‰ÂÓ ˘ÂÚ‚·›ÓÂÈ ÙÔ 1      vii) ÌÂÙ·Í‡ ÙˆÓ  –2 Î·È 10

i) 3x + 10 ≤ 25 ⇔ 3x ≤ 25 – 10 ⇔ 3x ≤ 15 ⇔ x ≤ 5

ii) 3x + 10 ≥ 16 ⇔ 3x ≥ 16 – 10 ⇔ 3x ≥ 6 ⇔ x ≥ 2

iii) 3x + 10 ≥ 28 ⇔ 3x ≥ 28 – 10 ⇔ 3x ≥ 18 ⇔ x ≥ 6

iv) 3x + 10 ≤ 4 ⇔ 3x ≤ 4 – 10 ⇔ 3x ≤ –6 ⇔ x ≤ –2

v) 3x + 10 > 7 ⇔ 3x > 7 – 10 ⇔ 3x > –3 ⇔ x > –1

vi) 3x + 10 ≤ 1 ⇔ 3x ≤ 1 – 10 ⇔ 3x ≤ –9 ⇔ x ≤ –3

vii) –2 < 3x + 10 < 10 ⇔ –2 – 10 < 3x < 10 – 10 ⇔ –12 < 3x < 0 ⇔ –4 < x < 0


�7.  AÓ x = 2Î – ––– , Î ∈ �, Î·È x ∈ [0, 2), Ó· ‚ÚÂ›ÙÂ ÙÔÓ x.

3

£· ‚ÚÔ‡ÌÂ ÚÒÙ· ÙÔ Î. §‡ÓÔ˘ÌÂ ÙË (‰ÈÏ‹) ·Ó›ÛˆÛË x ∈ [0, 2) ˆ˜ ÚÔ˜ Î Î·È
¤¯Ô˘ÌÂ:

                                         x ∈ [0, 2) ⇔ 0 ≤ x < 2 ⇔ 0 ≤ 2Î – ––– < 2 ⇔ ––– ≤ 2Î < 2 + ––– ⇔
3                  3                      3

      7        1      7         1     7
⇔ ––– ≤ 2Î < ––– ⇔ ––– ≤ 2Î < ––– ⇔ ––– ≤ Î < ––– .

3     3         3      3       6     6
                           5ŸÌˆ˜ Î ∈ �, ¿Ú· Î = 1 Î·È ¤ÙÛÈ x = 2Î – –––=

Î = 1
2 · 1 ·  – ––– = ––– .

3       3      3
5TÂÏÈÎ¿ ÏÔÈfiÓ  x = ––– .
3

�¶›Ó·Î·˜ ÚÔÛ‹ÌˆÓ ÙË˜ ·Ú¿ÛÙ·ÛË˜ ·x + ‚

�8.  N· ‚ÚÂ›ÙÂ, ÁÈ· ÙÈ˜ ‰È¿ÊÔÚÂ˜ ÙÈÌ¤˜ ÙÔ˘ x, ÙÔ ÚfiÛËÌÔ ÙˆÓ ÙÈÌÒÓ ÙË˜ ·-
Ú¿ÛÙ·ÛË˜:
i) 5x – 10       ii) –3x + 12

§§‡‡ÛÛËË

§§‡‡ÛÛËË
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i) H ·Ú¿ÛÙ·ÛË 5x – 10 ¤¯ÂÈ ÙË ÌÔÚÊ‹ ·x + ‚ ÌÂ · = 5 > 0 Î·È Ú›˙· x0 = 2 [·ÊÔ‡

5x – 10 = 0 ⇔ 5x = 10 ⇔ x = 2].
ŒÙÛÈ, ÙÔ ÚfiÛËÌfi ÙË˜ Ê·›ÓÂÙ·È ÛÙÔÓ ‰È-
Ï·Ófi ›Ó·Î·.

ii) H ·Ú¿ÛÙ·ÛË –3x + 12 ¤¯ÂÈ ÙË ÌÔÚÊ‹ ·x + ‚ ÌÂ · = –3 < 0 Î·È Ú›˙· x0 = 4 
–12[·ÊÔ‡ –3x + 12 = 0 ⇔ –3x = –12 ⇔ x = –––– ⇔ x = 4] .
–3

ŒÙÛÈ, ÙÔ ÚfiÛËÌfi ÙË˜ Ê·›ÓÂÙ·È ÛÙÔÓ ‰È-
Ï·Ófi ›Ó·Î·.

�™˘Ó·Ï‹ıÂ˘ÛË ·ÓÈÛÒÛÂˆÓ (Â›Ï˘ÛË Û˘ÛÙ‹Ì·ÙÔ˜ ·ÓÈÛÒÛÂˆÓ)

�9.  N· ‚ÚÂ›ÙÂ ÙÈ˜ ÙÈÌ¤˜ ÙÔ˘ x ÁÈ· ÙÈ˜ ÔÔ›Â˜ Û˘Ó·ÏËıÂ‡Ô˘Ó (·ÏËıÂ‡Ô˘Ó fiÏÂ˜)
ÔÈ ·ÓÈÛÒÛÂÈ˜:

1i)  6x – 1 < 2x + 5 Î·È 2 – x ≤ 2x + –––
4

x            x     1          x       1      xii) ––– + 1 > ––– – ––– Î·È ––– – ––– ≤ ––– – 1
2             4       2          2       3  6

i) °È· Ó· ‚ÚÔ‡ÌÂ ÙÈ˜ ÎÔÈÓ¤˜ ÙÔ˘˜ Ï‡ÛÂÈ˜, Ï‡ÓÔ˘ÌÂ ÚÒÙ· Î¿ıÂ ·Ó›ÛˆÛË ¯ˆÚÈÛÙ¿.
ŒÙÛÈ, ¤¯Ô˘ÌÂ:

3ñ 6x – 1 < 2x + 5 ⇔ 4x < 6 ⇔ x < ––– Î·È
2

1     7     7ñ 2 – x ≤ 2x + ––– ⇔ – 3x ≤ – ––– ⇔ x ≥ ––– .
4    4           12

§§‡‡ÛÛËË

§§‡‡ÛÛËË

�™™ ¯̄ fifi ÏÏ ÈÈ ÔÔ  To ÚfiÛËÌÔ ÙË˜
·Ú¿ÛÙ·ÛË˜ ·x + ‚ (ÌÂ · ≠ 0)
Ê·›ÓÂÙ·È ÛÙÔÓ ‰ÈÏ·Ófi ›Ó·Î·.

‚(x0 = – ––– Â›Ó·È Ë Ú›˙· ÙÔ˘ ·x + ‚)·

·x + ‚

x x0–∞ +∞
ÂÙÂÚfiÛËÌÔ

ÙÔ˘ ·
ÔÌfiÛËÌÔ

ÙÔ˘ ·

5x – 10

x 2–∞ +∞

– +

–3x + 12

x 4–∞ +∞

+ –
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™ÙË Û˘Ó¤¯ÂÈ· ·ÚÈÛÙ¿ÓÔ˘ÌÂ ÙÈ˜ Ï‡ÛÂÈ˜
ÙÔ˘˜ ¿Óˆ ÛÙÔÓ ›‰ÈÔ ¿ÍÔÓ·. ŒÙÛÈ ·-
Ú·ÙËÚÔ‡ÌÂ fiÙÈ ÔÈ ·ÓÈÛÒÛÂÈ˜ Û˘Ó·ÏË-

7               3ıÂ‡Ô˘Ó ÌfiÓÔ ·Ó  ––– ≤ x < ––– .
12 2

ii) Œ¯Ô˘ÌÂ:
x    x     1ñ ––– + 1 > ––– – ––– ⇔
2   4       2

⇔ 2x + 4 > x – 2 ⇔ x > –6.
x            1            xñ 6 · ––– – 6 · ––– ≤ 6 · ––– – 6 · 1 ⇔
2           3             6

⇔ 3x – 2 ≤ x – 6 ⇔ 2x ≤ – 4 ⇔ x ≤ –2.

ñ OÈ ·ÓÈÛÒÛÂÈ˜ Û˘Ó·ÏËıÂ‡Ô˘Ó ·Ó Î·È ÌfiÓÔ ·Ó  –6 < x ≤ –2.

�«¢ÈÏ‹» ·Ó›ÛˆÛË

�10. N· ‚ÚÂ›ÙÂ ÁÈ· ÔÈÂ˜ ÙÈÌ¤˜ ÙÔ˘ x ÈÛ¯‡ÂÈ  –x < 2x – 6 < x + 2.

–x < 2x – 6 < x + 2 ⇔
–x < 2x – 6   (1)

⇔ { Î·È
2x – 6 < x + 2  (2)

ñ (1) ⇔ –x – 2x < – 6 ⇔ –3x < –6 ⇔

– 6
⇔ x > ––– ⇔ x > 2.

–3
ñ (2) ⇔ 2x – x < 2 + 6 ⇔ x < 8.
EÔÌ¤Óˆ˜:  –x < 2x – 6 < x + 2 ⇔ 2 < x < 8.

�E›Ï˘ÛË ·Ú·ÌÂÙÚÈÎ‹˜ ·Ó›ÛˆÛË˜

�11. N· Ï‡ÛÂÙÂ ˆ˜ ÚÔ˜ x ÙËÓ ·Ó›ÛˆÛË  Ï(x – Ï) > x – 1   (1).

[AÚ¯ÈÎ¿, Ê¤ÚÓÔ˘ÌÂ ÙËÓ ·Ó›ÛˆÛË ÛÙË ÌÔÚÊ‹ Ax >< B.]

H (1), ÈÛÔ‰‡Ó·Ì·, ÁÚ¿ÊÂÙ·È:

§§‡‡ÛÛËË

§§‡‡ÛÛËË

7              3––– –––12               2x � x

–6            –2x � x

§‡ÓÔ˘ÌÂ ÍÂ¯ˆÚÈÛÙ¿
Î·ıÂÌ›· ·fi ÙÈ˜ ·ÓÈ-
ÛÒÛÂÈ˜:
–x < 2x – 6 Î·È
2x – 6 < x + 2
Î·È ÌÂÙ¿ Û˘Ó·ÏËıÂ‡-
Ô˘ÌÂ.

KEFALAIO.23.1  24-02-12 08:53  ™ÂÏ›‰· 7



(1) ⇔ Ï(x – Ï) > x – 1 ⇔ Ïx – Ï2 > x – 1 ⇔ Ïx – x > Ï2 – 1 ⇔
⇔ (Ï – 1)x > (Ï – 1)(Ï + 1).

¢È·ÎÚ›ÓÔ˘ÌÂ ÙÈ˜ ÂÚÈÙÒÛÂÈ˜:
ñ AÓ  Ï – 1 > 0, ‰ËÏ·‰‹ Ï > 1, ÙfiÙÂ (1) ⇔ x > Ï + 1.
ñ AÓ  Ï – 1 < 0, ‰ËÏ·‰‹ Ï < 1, ÙfiÙÂ (1) ⇔ x < Ï + 1.
ñ AÓ  Ï – 1 = 0, ‰ËÏ·‰‹ Ï = 1, ÙfiÙÂ (1) ⇔ 0x > 0, Ô˘ Â›Ó·È ·‰‡Ó·ÙË.

�12. N· Ï‡ÛÂÙÂ ˆ˜ ÚÔ˜ x ÙËÓ ·Ó›ÛˆÛË  Ïx + 3 ≤ Ì – 4x.

[º¤ÚÓÔ˘ÌÂ ÚÒÙ· ÙËÓ ·Ó›ÛˆÛË ÛÙË ÌÔÚÊ‹ Ax ≤ B ‹ Ax ≥ B.]
H ·Ó›ÛˆÛË, ÈÛÔ‰‡Ó·Ì·, ÁÚ¿ÊÂÙ·È:
Ïx + 3 ≤ Ì – 4x ⇔ Ïx + 4x ≤ Ì – 3 ⇔ (Ï + 4)x ≤ Ì – 3   (1).
[¢È·ÎÚ›ÓÔ˘ÌÂ ÂÚÈÙÒÛÂÈ˜ ÁÈ· ÙÔ Ï, ·Ó¿ÏÔÁ· ÌÂ ÙÔ ·Ó Ô Û˘ÓÙÂÏÂÛÙ‹˜ ÙÔ˘ x Â›Ó·È
ıÂÙÈÎfi˜, ·ÚÓËÙÈÎfi˜ ‹ ÌË‰¤Ó.]

Ì – 3ñ AÓ  Ï + 4 > 0,  ‰ËÏ·‰‹ Ï > – 4, ÙfiÙÂ (1) ⇔ x ≤ –––––– .
Ï + 4
Ì – 3ñ AÓ  Ï + 4 < 0,  ‰ËÏ·‰‹ Ï < – 4, ÙfiÙÂ (1) ⇔ x ≥ –––––– .
Ï + 4

ñ AÓ  Ï + 4 = 0,  ‰ËÏ·‰‹ Ï = – 4, ÙfiÙÂ (1) ⇔ 0x ≤ Ì – 3, ÔfiÙÂ:
– AÓ [Ï = – 4 Î·È] Ì – 3 ≥ 0, ‰ËÏ·‰‹ Ì ≥ 3, ÙfiÙÂ Ë (1) ·ÏËıÂ‡ÂÈ ÁÈ· Î¿ıÂ x.
– AÓ [Ï = – 4 Î·È] Ì – 3 < 0, ‰ËÏ·‰‹ Ì < 3, ÙfiÙÂ Ë (1) Â›Ó·È ·‰‡Ó·ÙË.

�E‡ÚÂÛË ·Ú·Ì¤ÙÚˆÓ

�13. N· ‚ÚÂ›ÙÂ ÁÈ· ÔÈÂ˜ ÙÈÌ¤˜ ÙˆÓ Ï Î·È Ì Ë ·Ó›ÛˆÛË  Ïx – 3Ì < 2(2x + 3) :
i) Â›Ó·È ·‰‡Ó·ÙË,     ii) ·ÏËıÂ‡ÂÈ ÁÈ· Î¿ıÂ x.

º¤ÚÓÔ˘ÌÂ ÚÒÙ· ÙËÓ ·Ó›ÛˆÛË ÛÙË ÌÔÚÊ‹ Ax > B  ‹  Ax < B.
Œ¯Ô˘ÌÂ: Ïx – 3Ì < 2(2x + 3) ⇔ Ïx – 3Ì < 4x + 6 ⇔ Ïx – 4x < 3Ì + 6 ⇔
⇔ (Ï – 4)x < 3Ì + 6.

i) H ·Ó›ÛˆÛË Â›Ó·È ·‰‡Ó·ÙË ·Ó Î·È ÌfiÓÔ ·Ó:

Ï – 4 = 0                           Ï = 4{ ‰ËÏ·‰‹:     {3Ì + 6 ≤ 0                         Ì ≤ –2

§§‡‡ÛÛËË

§§‡‡ÛÛËË
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ii) H ·Ó›ÛˆÛË ·ÏËıÂ‡ÂÈ ÁÈ· Î¿ıÂ x ·Ó Î·È ÌfiÓÔ ·Ó:

Ï – 4 = 0                           Ï = 4{ ‰ËÏ·‰‹:  {3Ì + 6 > 0                       Ì > –2

�14. N· Û˘ÌÏËÚÒÛÂÙÂ ÙÔÓ ›Ó·Î·, fiˆ˜ Ê·›ÓÂÙ·È ÛÙËÓ ÚÒÙË ÁÚ·ÌÌ‹:

�15. N· Û˘ÌÏËÚÒÛÂÙÂ ÙÔÓ ·Ú·Î¿Ùˆ ›Ó·Î·, fiˆ˜ Ê·›ÓÂÙ·È ÛÙËÓ ÚÒÙË ÁÚ·ÌÌ‹:

2233.. AÓÈÛÒÛÂÈ˜ 1Ô˘ ‚·ıÌÔ‡
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3 ≤ x < 5 [3, 5)

2 < x ≤ 10

(– 4, –1)

–3 ≤ x ≤ 1

(–∞, 5]

x < –3

(–2, +∞)

x ≥ 17

AÓÈÛfiÙËÙ· Ô˘ ÈÎ·ÓÔÔÈÂ› ¢È¿ÛÙËÌ· ÛÙÔ ÔÔ›Ô ·Ó‹ÎÂÈ
o Ú·ÁÌ·ÙÈÎfi˜ ·ÚÈıÌfi˜ x Ô Ú·ÁÌ·ÙÈÎfi˜ ·ÚÈıÌfi˜ x

–3 < x ≤ 1 (– 3, 1]

(– 4, 2]

–3 < x < 2

[1, 5]

–2 ≤ x < 1

(–∞, 7)

x > 5

[–10, +∞)

x ≤ 12

AÓÈÛfiÙËÙ· Ô˘ ÈÎ·ÓÔÔÈÂ› ¢È¿ÛÙËÌ· ÛÙÔ ÔÔ›Ô ·Ó‹ÎÂÈ
o Ú·ÁÌ·ÙÈÎfi˜ ·ÚÈıÌfi˜ x Ô Ú·ÁÌ·ÙÈÎfi˜ ·ÚÈıÌfi˜ x

EÚˆÙ‹ÛÂÈ˜ Î·Ù·ÓfiËÛË˜
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�16. N· ‚ÚÂ›ÙÂ ÔÈÂ˜ ·fi ÙÈ˜ ·Ú·Î¿Ùˆ ÚÔÙ¿ÛÂÈ˜ Â›Ó·È ÛˆÛÙ¤˜ (™) Î·È ÔÈÂ˜ Ï·Ó-
ı·ÛÌ¤ÓÂ˜ (§). ™   §

i)   AÓ · ·ÚÈıÌfi˜ ÙÔ˘ ‰È·ÛÙ‹Ì·ÙÔ˜ [–1, 0] Î·È ÙÔ˘ [0, 3], ÙfiÙÂ · = 0. � �
ii) AÓ · ·ÚÈıÌfi˜ ÙÔ˘ ‰È·ÛÙ‹Ì·ÙÔ˜ [1, 3], ÙfiÙÂ Ô · ·Ó‹ÎÂÈ ÛÙÔ

‰È¿ÛÙËÌ· [1, 2) ‹ ÛÙÔ (2, 3]. � �

iii) H Ï‡ÛË ÙË˜ ÂÍ›ÛˆÛË˜ ·x = ‚, ÌÂ 1 ≤ · ≤ 2 Î·È 3 < ‚ ≤ 6, Â›Ó·È
1 2·ÚÈıÌfi˜ ÙÔ˘ ‰È·ÛÙ‹Ì·ÙÔ˜ (––– , ––– ] . � �
6  3

x               1iv) OÈ ·ÓÈÛÒÛÂÈ˜  2 – ––– ≤ x + ––– Î·È  3x ≥ 3  Â›Ó·È ÈÛÔ‰‡Ó·ÌÂ˜. � �
2               2

x  xv) OÈ ÎÔÈÓ¤˜ Ï‡ÛÂÈ˜ ÙˆÓ ·ÓÈÛÒÛÂˆÓ  2(x + 5) < 5 – x  Î·È  ––– ≥ –––
3 4

Â›Ó·È ·ÎÚÈ‚Ò˜ ÂÎÂ›Ó· Ù· x ÌÂ 0 < x < 1. � �
vi) Y¿Ú¯ÂÈ x ÛÙÔ (–12, +∞) ÁÈ· ÙÔ ÔÔ›Ô ·ÏËıÂ‡ÂÈ Ë ·Ó›ÛˆÛË

x x––– – ––– ≥ 2. � �
3  2

�17. ¶ÔÈÔ˜ Â›Ó·È Ô ÌÂÁ·Ï‡ÙÂÚÔ˜ ·Î¤Ú·ÈÔ˜ x ÁÈ· ÙÔÓ ÔÔ›Ô ÈÛ¯‡ÂÈ  – 6x – 5 > 8;
A. 3      B. –3      °. –2      ¢. 2

�18. ¶ÔÈÔ˜ Â›Ó·È Ô ÌÈÎÚfiÙÂÚÔ˜ ·Î¤Ú·ÈÔ˜ x ÁÈ· ÙÔÓ ÔÔ›Ô ÈÛ¯‡ÂÈ  3 – 2x ≤ 10 + 3x;
A. –3      B. –2      °. –1      ¢. 1

�19. AÓ  x ≤ 8x + 1 ≤ – 4  (1),  ÙfiÙÂ:
7            1               5               3A. x ≤ 0      B. – ––– ≤ x ≤ ––– °. – ––– ≤ x ≤ –––
8               8                8               8

¢. ‰ÂÓ ˘¿Ú¯ÂÈ ÙÈÌ‹ ÙÔ˘ x ÁÈ· ÙËÓ ÔÔ›· Ó· ÈÛ¯‡ÂÈ Ë (1)

�20. IÛ¯‡ÂÈ  3x – 4 < 0  Î·È  4x – 1 < 3  ·Ó Î·È ÌfiÓÔ ·Ó:
4                    3             8A. x < 1      B. x < ––– °. x > ––– ¢. x < –––
3                    4              7

�21. AÓ  –x ≥ 3 ‹ 2x – 1 > 5,  ÙfiÙÂ ÔÈÔ ·fi Ù· ·Ú·Î¿Ùˆ ‰È·ÁÚ¿ÌÌ·Ù· ‰Â›¯ÓÂÈ ÌÂ
ÁÚ·ÌÌÔÛÎ›·ÛË ÙÔ Û‡ÓÔÏÔ ÛÙÔ ÔÔ›Ô ˘Ô¯ÚÂÔ‡Ù·È Ó· ‚Ú›ÛÎÂÙ·È (Ó· ·Ó‹ÎÂÈ) Ô x;

A. B.
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°. ¢.

�22. AÓ ÈÛ¯‡ÂÈ  Ï(x – 2) > 0  ÁÈ· Î¿ÔÈÔ x < 2, ÙfiÙÂ:
A. Ï < –2      B. Ï > 2      °. Ï > 0      ¢. Ï < 0

�23. ŒÛÙˆ Ë ·Ó›ÛˆÛË  (Ï – 1)x > Ï2 – 2.  N· ÂÍÂÙ¿ÛÂÙÂ ÔÈÔ ·fi Ù· ·Ú·Î¿Ùˆ Ú¤-
ÂÈ Ó· Û˘Ì‚·›ÓÂÈ, ÒÛÙÂ Ë ·Ó›ÛˆÛË Ó· ·ÏËıÂ‡ÂÈ ÁÈ· Î¿ıÂ ÙÈÌ‹ ÙÔ˘ x:
A. Ï = 1     B. Ï = 2      °. Ï = √2      ¢. Ï = – √2      E. Ï = 0

�24. ŒÛÙˆ Ë ·Ó›ÛˆÛË  (Ï – 2)x > 1 + Ï.  N· ‚ÚÂ›ÙÂ ÔÈÔ ·fi Ù· ·Ú·Î¿Ùˆ Ú¤ÂÈ
Ó· ÈÛ¯‡ÂÈ, ÒÛÙÂ Ë ·Ó›ÛˆÛË Ó· Â›Ó·È ·‰‡Ó·ÙË:
A. Ï = –1     B. Ï = –2      °. Ï = 2      ¢. Ï = 0      E. Ï = 1

�25. AÓ  (· + 1 > 0 Î·È 2 – · < 0)  ‹  (· + 1 < 0 Î·È 2 – · > 0),  ÙfiÙÂ:
A. · < –2 ‹ · > 1     B. · < –2 ‹ · < 1      °. –1 < · < 2     ¢. · > 2 ‹ · < –1

�26. AÓ (· + 1 > 0 Î·È 3 – · ≥ 0) ‹ (· + 1 < 0 Î·È 3 – · ≤ 0), ÙfiÙÂ:
A. –1 < · ≤ 3     B. –1 ≤ · < 3      °. · < –1 ‹ · ≥ 3     ¢. · <1 ‹ · ≥ – 3

2
�27. OÈ Ï‡ÛÂÈ˜ ÙË˜ ·Ó›ÛˆÛË˜  ––– > 1 Â›Ó·È:x

A. x < 2     B. x > –2      °. x > 0     ¢. 0 < x < 2

�E›Ï˘ÛË ·Ó›ÛˆÛË˜

�28. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
i) 2x + 1 ≥ 4x – 3                   ii) (x + 1)2 – (x – 1)2 < 0    
iii) (2x + 1)3 + (x – 2)3 > 9x3 + 6x2 – 10

�29. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
i) 5 – 3x > x + 2                     ii) 3x – 8 ≤ 4x – 8  
iii) (x – 1)2 + (x + 3)2 > 2(x – 2)(x + 1) + 38

2233.. AÓÈÛÒÛÂÈ˜ 1Ô˘ ‚·ıÌÔ‡
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�30. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
i) 0 · x < 2       ii) 0 · x < –1     iii) 0 · x > –1    
iv) 0 · x > 0     v) 0 · x > 1       vi) 0 · x < 0

�31. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
i) 0 · x ≥ 3       ii) 0 · x ≥ 0       iii) 0 · x ≥ –2
iv) 0 · x ≤ 3     v) 0 · x ≤ 0       vi) 0 · x ≤ –1

�32. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
i) 2(x – 2) > 3(x – 1) – x                    ii) 5(x – 4) – 2(5 – x) ≤ 7(x – 3)
iii) 3x – 5(2 – x) > 4(2x – 1) + 7        iv) 3(x + 3) – 2(3x + 1) > –3(x – 1)
v) 5(x + 1) ≥ 5 – 2(2 – x) – 3(4 – x)     vi) 11 – 5(x – 2) < 4(x + 1) – 9(x + 2)

�33. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
x – 1  x + 5   x – 2           x – 2    2x + 1    x – 1i) ––––– – ––––– ≥ ––––– ii) ––––– + ––––––– > –––––

2          6            3            2             4         6

�34. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
y + 4          1    y           y – 2                ˆ – 3     ˆ  ˆ – 4

i) ––––– + 2 > ––– (––– – 1 + –––––) ii) ˆ – ––––– ≤ ––– – ––––––
6           2    2         3                 2       2     4

�35. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
x – 3   x – 3  x + 5           x + 5    x – 3      xi) –––– – ––––– > –––––– ii) ––––– – ––––– ≥ –––

2          3            6            4          6          3

7 – 3x       3                         5(5 – 2x)iii) –––––– + ––– < 2(x – 2) + –––––––––
12        4             6

�36. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:

4x – 9     x – 9      2x + 6     2x – 15          x          4 – 2x       3i) –––––– – ––––– < ––––––– – ––––––– ii) ––– – 1 < –––––– + ––– (x – 2)
5           6              3             9                 2                 5       4

(x – 1)(x + 5)    (x + 2)(x + 5)      (x – 1)(x + 2)iii) –––––––––––– – –––––––––––––– ≥ ––––––––––––
3           12              4

�37. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:

(x + 2)2 (x – 1)(x – 2)      (5x + 4)(x – 3)     28i) ––––––– + –––––––––––– ≥ –––––––––––––– + –––
3                   2           6               3

(x – 9)2 (x – 1)2 (3x – 5)(3x – 7) – (x + 1)(x – 3)ii) –––––– + –––––– > –––––––––––––––––––––––––––––
5             3               15
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�38. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
x – 5     x – 5      x + 5            x – 3  x – 3     x + 5i) ––––– – ––––– > –––––– ii) ––––– – ––––– ≤ ––––––

2          3            6                  2           3            6

5 + 2x    3 – 2x     2x – 3      x – 5         x + 2 2 + x        x   3 + 2x    iii) –––––– – –––––– ≥ –––––– + ––––– iv) ––––– – –––––– < ––– – ––––––– – 1
12           4              6            3                16          2          16         4

�39. N· ‚ÚÂ›ÙÂ ÁÈ· ÔÈÂ˜ ÙÈÌ¤˜ ÙÔ˘ x Ë ·Ú¿ÛÙ·ÛË 2x – 3 ¤¯ÂÈ ÙÈÌ‹:
i) ÙÔ˘Ï¿¯ÈÛÙÔÓ 5        ii) ÙÔ ÔÏ‡ –1        iii) fi¯È ÌÂÁ·Ï‡ÙÂÚË ·fi 1
iv) fi¯È ÌÈÎÚfiÙÂÚË ·fi 9           v) Ô˘ ˘ÂÚ‚·›ÓÂÈ ÙÔ –7     
vi) Ô˘ ‰ÂÓ ˘ÂÚ‚·›ÓÂÈ ÙÔ 7       vii) ÌÂÙ·Í‡ ÙˆÓ –5 Î·È 9

�40. N· ‚ÚÂ›ÙÂ ÁÈ· ÔÈÂ˜ ÙÈÌ¤˜ ÙÔ˘ x Ë ·Ú¿ÛÙ·ÛË – 4x + 2 ¤¯ÂÈ ÙÈÌ‹:
i) ÙÔ˘Ï¿¯ÈÛÙÔÓ 6        ii) ÙÔ ÔÏ‡ 10       iii) Ô˘ ˘ÂÚ‚·›ÓÂÈ ÙÔ –2
iv) Ô˘ ‰ÂÓ ˘ÂÚ‚·›ÓÂÈ ÙÔ –6     v) fi¯È ÌÈÎÚfiÙÂÚË ·fi 18     
vi) fi¯È ÌÂÁ·Ï‡ÙÂÚË ·fi 14         vii) ÌÂÙ·Í‡ ÙˆÓ –10 Î·È 26

�41. N· Û˘ÌÏËÚÒÛÂÙÂ ÙÔ˘˜ ·Ú·Î¿Ùˆ ›Ó·ÎÂ˜ ÚÔÛ‹ÌˆÓ (·ÊÔ‡ ÚÒÙ· ‚ÚÂ›ÙÂ ÙË
Ú›˙· x0 ÙË˜ ·Ú¿ÛÙ·ÛË˜ ·x + ‚ Ô˘ ‰›ÓÂÙ·È Î¿ıÂ ÊÔÚ¿):

i) ii)

iii) iv)

v) vi)

�42. N· ‚ÚÂ›ÙÂ ÙÔ˘˜ Ê˘ÛÈÎÔ‡˜ ·ÚÈıÌÔ‡˜ x ÁÈ· ÙÔ˘˜ ÔÔ›Ô˘˜ ·ÏËıÂ‡ÂÈ Ë ·Ó›ÛˆÛË:

i) 3x + 2 ≤ 9     ii) (x – 2) √2 < x – 1

�43. N· ‚ÚÂ›ÙÂ ÙÔÓ ÌÈÎÚfiÙÂÚÔ ·Î¤Ú·ÈÔ Î ÁÈ· ÙÔÓ ÔÔ›Ô ÈÛ¯‡ÂÈ:
158                 612i) – 8,25 < Î < –3,54     ii) Î ≥ – –––– iii) –Î ≤ ––––

3                5

256
�44. N· ‚ÚÂ›ÙÂ ÙÔÓ ÌÈÎÚfiÙÂÚÔ Ê˘ÛÈÎfi ·ÚÈıÌfi Ó ÁÈ· ÙÔÓ ÔÔ›Ô ÈÛ¯‡ÂÈ  Ó ≥ ––––– .

7

2233.. AÓÈÛÒÛÂÈ˜ 1Ô˘ ‚·ıÌÔ‡
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�45. N· ‚ÚÂ›ÙÂ ÙÔÓ ÌÈÎÚfiÙÂÚÔ Ê˘ÛÈÎfi ·ÚÈıÌfi x ÁÈ· ÙÔÓ ÔÔ›Ô ÈÛ¯‡ÂÈ:
i) 4x – 1 > 7     ii) 5x – 2 > 10     iii) 3x + 2 ≥ –10

�46. N· ‚ÚÂ›ÙÂ ÙÔÓ ÌÈÎÚfiÙÂÚÔ ·Î¤Ú·ÈÔ ·ÚÈıÌfi x ÁÈ· ÙÔÓ ÔÔ›Ô ÈÛ¯‡ÂÈ:
i) 2x + 15 > 7     ii) –x – 8 < –3

�47. N· ‚ÚÂ›ÙÂ ÙÔÓ ÌÂÁ·Ï‡ÙÂÚÔ Ê˘ÛÈÎfi ·ÚÈıÌfi Ó ÙÔ˘ ÔÔ›Ô˘ ÙÔ ÙÚÈÏ¿ÛÈÔ, ÂÏ·ÙÙˆ-
Ì¤ÓÔ Î·Ù¿ 2, ‰ÂÓ ˘ÂÚ‚·›ÓÂÈ ÙÔ 15.

�48. AÓ x = Î – ––– , Î ∈ � , Î·È x ∈ (0, ), Ó· ‚ÚÂ›ÙÂ ÙÔÓ x.
6

�49. AÓ x = 2Î – ––– , Î ∈ � , Î·È x ∈ [0, 3), Ó· ‚ÚÂ›ÙÂ ÙÔÓ x.
5

�50. AÓ x = Î – ––– , Î ∈ � , Î·È x ∈ [0, 2), Ó· ‚ÚÂ›ÙÂ ÙÔÓ x.
4

�51. AÓ x = Î + ––– , Î ∈ � , Î·È x ∈ [0, 2), Ó· ‚ÚÂ›ÙÂ ÙÔÓ x.
6

2�52. AÓ x = 2Î + ––– , Î ∈ � , Î·È x ∈ (– , 3], Ó· ‚ÚÂ›ÙÂ ÙÔÓ x.
3

�™˘Ó·ÏËıÂ‡Ô˘ÛÂ˜ ·ÓÈÛÒÛÂÈ˜ – ™˘ÛÙ‹Ì·Ù· ·ÓÈÛÒÛÂˆÓ

�53. N· ‚ÚÂıÔ‡Ó ÔÈ ÙÈÌ¤˜ ÙÔ˘ x ÁÈ· ÙÈ˜ ÔÔ›Â˜ Û˘Ó·ÏËıÂ‡Ô˘Ó ÔÈ ·ÓÈÛÒÛÂÈ˜:
xi) 3x < 2(x + 1)   Î·È   3(x – 2) – ––– < 3x – 7
2

5x + 1  1 – 3x      x           5 – 2x     x – 2  2ii) –––––– – –––––– > 3 – 2x   Î·È   ––– – 2 + –––––– < ––––– – ––– 
2      5       2            5           10    5

�54. N· ‚ÚÂ›ÙÂ ÙÈ˜ ÎÔÈÓ¤˜ Ï‡ÛÂÈ˜ ÙˆÓ ·ÓÈÛÒÛÂˆÓ:
i) 5x – 12 < 3x – 3   Î·È   2x + 3 ≥ 1

x + 4 x + 8     2x + 5     x + 8  x – 4   x – 1ii) ––––– + ––––– > ––––––  Î·È   ––––– – ––––– > –––––
9            8             7               4           6            3

�55. N· Ï‡ÛÂÙÂ Ù· Û˘ÛÙ‹Ì·Ù· ÙˆÓ ·ÓÈÛÒÛÂˆÓ:
3x + 2                  2 – xi) –2 ≤ 6x + 3 ≤ 3     ii) –––––– < x – 1 ≤ –––––

4                 3
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�56. N· ‚ÚÂ›ÙÂ ÙÈ˜ ÎÔÈÓ¤˜ Ï‡ÛÂÈ˜ ÙˆÓ ·ÓÈÛÒÛÂˆÓ  3(2x – 5) – 2(x – 2) < 2x – 3
Î·È  x – (2x + 10) ≤ 3x – 6:
i) ÛÙÔ � ii) ÛÙÔ � iii) ÛÙÔ �

�57. N· ‚ÚÂ›ÙÂ ÙÔ˘˜ ·Î¤Ú·ÈÔ˘˜ ·ÚÈıÌÔ‡˜ x ÁÈ· ÙÔ˘˜ ÔÔ›Ô˘˜ Û˘Ó·ÏËıÂ‡Ô˘Ó ÔÈ ·ÓÈ-
5(x – 2)             3x + 1ÛÒÛÂÈ˜  – 4(x + 4) ≤ 3(x + 1) + 4   Î·È   ––––––– + 3 < ––––––– .

2                    2

�58. AÓ · < ‚  Î·È  Ï· + (1 – Ï)‚ ∈ (·, ‚),  Ó· ·Ô‰Â›ÍÂÙÂ fiÙÈ  Ï ∈ (0, 1).

�¶·Ú·ÌÂÙÚÈÎ¤˜ ·ÓÈÛÒÛÂÈ˜

�59. N· Ï‡ÛÂÙÂ ˆ˜ ÚÔ˜ x ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
i) ·x < 2     ii) (Ï – 2)x ≤ 5     iii) (3 – Ì)x > 2Ì – 6

�60. N· Ï‡ÛÂÙÂ ÙÈ˜ ·Ú·Î¿Ùˆ ·ÓÈÛÒÛÂÈ˜, ÁÈ· ÙÈ˜ ‰È¿ÊÔÚÂ˜ ÙÈÌ¤˜ ÙÔ˘ Ì:
2Ì(x – 1)           3x  2Ì + 1i) (Ì + 1)(x – 1) + Ì – 3 > 4x – 3     ii) –––––––– + 1 ≥ ––– – ––––––––

3                4          4

�61. N· Ï‡ÛÂÙÂ ˆ˜ ÚÔ˜ x ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
Ïx – 2   x – 3       Ï – 2xi) 2Ïx < 5Ï     ii) x + 16Ï2 ≥ 4Ïx + 1     iii) –––––– – ––––– ≤ –––––––

3            4             6

�62. N· Ï‡ÛÂÙÂ ˆ˜ ÚÔ˜ x ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
i) Ï2 + x ≤ 1 – Ïx     ii) (Ï + 1)2x > 1 + 2Ïx     iii) 2(x – ·) – (· + 1)2 < 3 – ·x

�63. N· Ï‡ÛÂÙÂ ˆ˜ ÚÔ˜ x ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
i) Ïx – 5 > Ì – 3x     ii) (Ï + 2)x – 2Ì ≤ 3x – 2

�64. N· Ï‡ÛÂÙÂ ˆ˜ ÚÔ˜ x ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
i) Ï(x – Ï) < Ì(x – Ì)     ii) (Ï – 2)x > Ì + 5     iii) (Ï + 1)x < Ì – Ï + 2

�E‡ÚÂÛË ·Ú·Ì¤ÙÚˆÓ

�65. N· ‚ÚÂ›ÙÂ ÁÈ· ÔÈÂ˜ ÙÈÌ¤˜ ÙÔ˘ ·ÚÈıÌÔ‡ Ï Â›Ó·È ·‰‡Ó·ÙË Ë ·Ó›ÛˆÛË (ÌÂ ¿ÁÓˆÛÙÔ
x):
i) 0x < Ï – 2     ii) 0x > Ï + 1      iii) 0x ≤ Ï – 4    
iv) 0x ≥ –Ï v) (Ï – 1)x < 0     vi) (Ï + 2)x > 0

2233.. AÓÈÛÒÛÂÈ˜ 1Ô˘ ‚·ıÌÔ‡

15

KEFALAIO.23.1  24-02-12 08:53  ™ÂÏ›‰· 15



�66. N· ‚ÚÂ›ÙÂ ÁÈ· ÔÈÂ˜ ÙÈÌ¤˜ ÙÔ˘ · ·ÏËıÂ‡ÂÈ ÁÈ· Î¿ıÂ x Ë ·Ó›ÛˆÛË:
i) 0x < ·             ii) 0x > · – 1        iii) 0x ≤ · + 2
iv) 0x ≥ · – 2     v) (· – 2)x ≥ 0      vi) (· + 1)x ≤ 0

�67. A. N· ‚ÚÂ›ÙÂ ÁÈ· ÔÈÂ˜ ÙÈÌ¤˜ ÙˆÓ ·, ‚ Ë ·Ó›ÛˆÛË  2(·x + 5) ≥ 5‚ – x :
i) ·ÏËıÂ‡ÂÈ ÁÈ· Î¿ıÂ x,     ii) Â›Ó·È ·‰‡Ó·ÙË.

B. OÌÔ›ˆ˜ ÁÈ· ÙËÓ ·Ó›ÛˆÛË ‚x – 4 > · – x.

�68. N· ‚ÚÂ›ÙÂ ÁÈ· ÔÈÂ˜ ÙÈÌ¤˜ ÙˆÓ Ï Î·È Ì Ë ·Ó›ÛˆÛË  Ï(2x – 5) ≤ 2(2x + 4Ì – 3) :
i) Â›Ó·È ·‰‡Ó·ÙË,     ii) ·ÏËıÂ‡ÂÈ ÁÈ· Î¿ıÂ x.

�69. N· ‚ÚÂ›ÙÂ ÁÈ· ÔÈÂ˜ ÙÈÌ¤˜ ÙˆÓ Ï Î·È Ì Ë ·Ó›ÛˆÛË  (Ï – 1)2x ≤ 1 – (Ì + 2)2x  ·ÏË-
ıÂ‡ÂÈ ÁÈ· Î¿ıÂ ÙÈÌ‹ ÙÔ˘ x.

�70. N· ‚ÚÂ›ÙÂ ÁÈ· ÔÈÂ˜ ÙÈÌ¤˜ ÙÔ˘ Ï Ë ÂÍ›ÛˆÛË  Ïx + Ï2 = 16 – 4x  ¤¯ÂÈ ÌÔÓ·‰ÈÎ‹
Ï‡ÛË, Ë ÔÔ›· ÂÈÏ¤ÔÓ Â›Ó·È ıÂÙÈÎ‹.

�71. N· ‚ÚÂ›ÙÂ ÁÈ· ÔÈÂ˜ ÙÈÌ¤˜ ÙÔ˘ Ï Ë ÂÍ›ÛˆÛË  (1 + 2Ï)x = 4Ï2 – 1  ¤¯ÂÈ ÌÔÓ·‰ÈÎ‹
Ï‡ÛË ˆ˜ ÚÔ˜ x, Ë ÔÔ›· ÂÈÏ¤ÔÓ Â›Ó·È ·ÚÓËÙÈÎ‹.

�72. N· ‚ÚÂ›ÙÂ ÁÈ· ÔÈÂ˜ ÙÈÌ¤˜ ÙÔ˘ Ï Ë ÂÍ›ÛˆÛË  Ï(x – 2Ï) = 5(x – 10)  ¤¯ÂÈ ÌÔÓ·‰ÈÎ‹
Ï‡ÛË, Ë ÔÔ›· Ì¿ÏÈÛÙ· ·Ó‹ÎÂÈ ÛÙÔ ‰È¿ÛÙËÌ·:
i) [20, +∞)     ii) (–∞, 24]     iii) [18, 26)

�73. N· ‚ÚÂ›ÙÂ ÁÈ· ÔÈÂ˜ ÙÈÌ¤˜ ÙÔ˘ Ï Ë ·Ó›ÛˆÛË  (Ï – 2)x = 2Ï2 – 8  ¤¯ÂÈ:
i) ıÂÙÈÎ‹ Ï‡ÛË     ii) ·ÚÓËÙÈÎ‹ Ï‡ÛË     iii) Ï‡ÛË ÛÙÔ ‰È¿ÛÙËÌ· (2, 8)

�74. N· ‚ÚÂ›ÙÂ ÁÈ· ÔÈÂ˜ ÙÈÌ¤˜ ÙÔ˘ Ï Ë ·Ó›ÛˆÛË  Ïx ≤ 4Ï2 – 5Ï  ¤¯ÂÈ Û‡ÓÔÏÔ Ï‡ÛÂˆÓ
ÙÔ ‰È¿ÛÙËÌ· [–9, +∞).

x + Ï      6x – Ï   Ï   Ï – 4x�75. ¢›ÓÂÙ·È Ë ÂÍ›ÛˆÛË  –––––– + 2 = –––––– + ––– – –––––– (1).
5                    4        20    40

i) N· Ï‡ÛÂÙÂ ÙËÓ (1).
ii) N· ‚ÚÂ›ÙÂ ÙÈ˜ ·Î¤Ú·ÈÂ˜ ÙÈÌ¤˜ ÙÔ˘ Ï ÁÈ· ÙÈ˜ ÔÔ›Â˜ Ë Ï‡ÛË ÙË˜ (1) ·Ó‹ÎÂÈ ÛÙÔ

5‰È¿ÛÙËÌ· [1, ––– ).2 

�76. N· ‚ÚÂ›ÙÂ ÁÈ· ÔÈÔ˘˜ ıÂÙÈÎÔ‡˜ ·Î¤Ú·ÈÔ˘˜ ·ÚÈıÌÔ‡˜ · Ë ·Ó›ÛˆÛË:
(· + ‚ – 3)x > 5· + 4‚ – 17  ·ÏËıÂ‡ÂÈ ÁÈ· Î¿ıÂ ÙÈÌ‹ ÙÔ˘ x.
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�¢È¿ÊÔÚÂ˜ ·ÛÎ‹ÛÂÈ˜

�77. BÚÂ›ÙÂ ‰‡Ô ·ÓÈÛÒÛÂÈ˜ ÌÂ ¿ÁÓˆÛÙÔ x Ô˘ Ó· Û˘Ó·ÏËıÂ‡Ô˘Ó ·Ó Î·È ÌfiÓÔ ·Ó:
i) x ∈ [–2, 4)     ii) x ∈ (0, 5)

�78. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
–5                     √2 – 1                     2 – √5i) –––––– ≥ 0     ii) ––––––––– ≤ 0      iii) ––––––– < 0

2x – 6               –2x + 10                 –3x – 6

�79. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
1        1        1                  1         1        2i) ––– > ––– ii) ––– < 3     iii) ––– > –2     iv) ––– < – –––
x        4           x                     x         x           3

�80. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
x                       3                   x – 2i) ––––– < 1     ii) ––––– ≤ 1       iii) ––––– ≥ 0

x – 3              x – 2                    x + 3

x ≥ 0
�81. N· Ï‡ÛÂÙÂ ˆ˜ ÚÔ˜ x ÙÔ Û‡ÛÙËÌ·:  { 1 ≥ 2(x + Ï)

x – 2 < Ï
�82. N· Ï‡ÛÂÙÂ ˆ˜ ÚÔ˜ x ÙÔ Û‡ÛÙËÌ·:  { Ïx ≤ 2Ï(Ï + 1)

�83. N· Ï‡ÛÂÙÂ ˆ˜ ÚÔ˜ x ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:

(Ï – 2)x     Ï + 3           (Ì – 6)x   1 – x     2(x – 1)i) ––––––– < –––––– ii) ––––––– > ––––– – –––––––
Ï         Ï                    4Ì            2          Ì

�84. O Î‡ÚÈÔ˜ °È¿ÓÓË˜ Â›Ó·È ÌÂÁ·Ï‡ÙÂÚÔ˜ Î·Ù¿ 26 ¯ÚfiÓÈ· ·fi ÙÔÓ ÁÈÔ ÙÔ˘ Î·È Î·Ù¿
50 ¯ÚfiÓÈ· ·fi ÙÔÓ ÂÁÁÔÓfi ÙÔ˘. AÓ Ë ËÏÈÎ›· ÙÔ˘ Â›Ó·È ÌÈÎÚfiÙÂÚË ·fi ÙÔ ¿ıÚÔÈ-
ÛÌ· ÙˆÓ ËÏÈÎÈÒÓ ÙÔ˘ ÁÈÔ˘ ÙÔ˘ Î·È ÙÔ˘ ÂÁÁÔÓÔ‡ ÙÔ˘, ÔÈ· Â›Ó·È Ë ËÏÈÎ›· ÙÔ˘;

2233.. AÓÈÛÒÛÂÈ˜ 1Ô˘ ‚·ıÌÔ‡
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�11.. OÈ ·Ó ÈÛÒÛÂÈ˜  | x |  <  ı  Î·È  | x |  >  ı  ÌÂ ı > 0

AÓ ı > 0, ÙfiÙÂ ÈÛ¯‡Ô˘Ó ÔÈ ÈÛÔ‰˘Ó·Ì›Â˜:

ñ |x| < ı ⇔ – ı < x < ı         ñ |x| > ı ⇔ x > ı ‹ x < – ı

AÓÈÛÒÛÂÈ˜  ÙˆÓ ÌÔÚÊÒÓ |A(x) |  <  ı ,  |A(x) |  ≤  ı ,
|A(x) |  >  ı ,  |A(x) |  ≥  ı  ÌÂ ı > 0

�2.  N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
i) |x – 2| < 5     ii) |2x + 1| > 7     iii) |2x – 5| ≤ 3     iv) |1 – 2x| ≥ 1

i) |x – 2| < 5 ⇔ –5 < x – 2 < 5 ⇔

⇔ –5 + 2 < x < 5 + 2 ⇔ –3 < x < 7.

ii) |2x + 1| > 7 ⇔

⇔ (2x + 1 > 7 ‹ 2x + 1 < –7) ⇔

⇔ (2x > 7 – 1 ‹ 2x < –7 – 1) ⇔

⇔ (2x > 6 ‹ 2x < –8) ⇔

⇔ (x > 3 ‹ x < – 4).

iii) |2x – 5| ≤ 3 ⇔ –3 ≤ 2x – 5 ≤ 3 ⇔

⇔ –3 + 5 ≤ 2x ≤ 3 + 5 ⇔ 2 ≤ 2x ≤ 8 ⇔ 1 ≤ x ≤ 4.

iv) |1 – 2x| ≥ 1 ⇔ (1 – 2x ≥ 1 ‹ 1 – 2x ≤ –1) ⇔ (–2x ≥ 0 ‹ –2x ≤ –2) ⇔

⇔ (x ≤ 0 ‹ x ≥ 1).

§§‡‡ÛÛËË

24 AÓÈÛÒÛÂÈ˜
ÌÂ ·fiÏ˘ÙÂ˜ ÙÈÌ¤˜

� £ÂˆÚ›·

AÓ ı > 0:
ñ |A(x)| < ı ⇔ – ı < A(x) < ı.
ñ |A(x)| ≤ ı ⇔ – ı ≤ A(x) ≤ ı.
ñ |A(x)| > ı ⇔

⇔ A(x) > ı  ‹  A(x) < – ı.
ñ |A(x)| ≥ ı ⇔

⇔ A(x) ≥ ı  ‹  A(x) ≤ – ı.

§˘Ì¤ÓÂ˜ ·ÛÎ‹ÛÂÈ˜
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AÓÈÛÒÛÂÈ˜  ÙˆÓ ÌÔÚÊÒÓ |A(x) |  <  – ı,  |A(x) |  ≤  – ı,
|A(x) |  >  – ı,  |A(x) |  ≥  – ı ÌÂ ı > 0

�3.  N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
i) |2x – 6| < –5     ii) |3x – 5| ≤ –2      iii) |5x – 4| > –10     iv) |x – 5| ≥ –5

i), ii) OÈ ·ÓÈÛÒÛÂÈ˜ |2x – 6| < –5 Î·È
|3x – 5| ≤ –2 Â›Ó·È ·‰‡Ó·ÙÂ˜.

iii), iv) OÈ ·ÓÈÛÒÛÂÈ˜ |5x – 4| > –10 Î·È
|x – 5| ≥ –5 ·ÏËıÂ‡Ô˘Ó ÁÈ· Î¿ıÂ
ÙÈÌ‹ ÙÔ˘ Ú·ÁÌ·ÙÈÎÔ‡ ·ÚÈıÌÔ‡ x.

AÓÈÛÒÛÂÈ˜  ÙˆÓ ÌÔÚÊÒÓ |A(x) |  ≥  0 ,  |A(x) |  <  0 ,
|A(x) |  ≤  0 ,  |A(x) |  >  0

�4.  N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
i) |x – 4| ≥ 0      ii) |3x – 6| < 0      iii) |3x – 6| ≤ 0      iv) |x – 4| > 0

i) H ·Ó›ÛˆÛË |x – 4| ≥ 0 ·ÏËıÂ‡ÂÈ
ÁÈ· Î¿ıÂ ÙÈÌ‹ ÙÔ˘ x.

ii) H ·Ó›ÛˆÛË |3x – 6| < 0 Â›Ó·È ·‰‡Ó·ÙË,
·ÊÔ‡ ÁÈ· Î¿ıÂ x ÈÛ¯‡ÂÈ |3x – 6| ≥ 0.

iii) |3x – 6| ≤ 0 ⇔ |3x – 6| = 0 ⇔
⇔ 3x – 6 = 0 ⇔
⇔ 3x = 6 ⇔ x = 2.

iv) |x – 4| > 0 ⇔ x – 4 ≠ 0 ⇔ x ≠ 4.

�5.  N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
5             20

i) | –––––– | ≥ 0      ii) ––––––– ≥ 5
x – 2          |x – 3|

§§‡‡ÛÛËË

§§‡‡ÛÛËË

2244.. AÓÈÛÒÛÂÈ˜ ÌÂ ·fiÏ˘ÙÂ˜ ÙÈÌ¤˜
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AÓ ı > 0:
ñ OÈ ·ÓÈÛÒÛÂÈ˜ |A(x)| < – ı Î·È

|A(x)| ≤ –ı Â›Ó·È ·‰‡Ó·ÙÂ˜.
ñ OÈ ·ÓÈÛÒÛÂÈ˜ |A(x)| > – ı Î·È

|A(x)| ≥ –ı ·ÏËıÂ‡Ô˘Ó ÁÈ·
Î¿ıÂ Ú·ÁÌ·ÙÈÎfi ·ÚÈıÌfi x
ÁÈ· ÙÔÓ ÔÔ›Ô ÔÚ›˙ÂÙ·È Ë
·Ú¿ÛÙ·ÛË A(x).

ñ H ·Ó›ÛˆÛË |A(x)| ≥ 0 ·ÏË-
ıÂ‡ÂÈ ÁÈ· Î¿ıÂ ÙÈÌ‹ ÙÔ˘ x
ÁÈ· ÙËÓ ÔÔ›· ÔÚ›˙ÂÙ·È Ë
·Ú¿ÛÙ·ÛË A(x).

ñ H ·Ó›ÛˆÛË |A(x)| < 0 Â›Ó·È
·‰‡Ó·ÙË.

ñ |A(x)| ≤ 0 ⇔ |A(x)| = 0 ⇔
⇔ A(x) = 0.

ñ |A(x)| > 0 ⇔ A(x) ≠ 0.
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i)  H ·Ó›ÛˆÛË ·˘Ù‹ ·ÏËıÂ‡ÂÈ ÁÈ· Î¿ıÂ ÙÈÌ‹ ÙÔ˘ x ÁÈ· ÙËÓ ÔÔ›· ¤¯ÂÈ ÓfiËÌ· Ë ·-
5

Ú¿ÛÙ·ÛË  –––––– ,  ‰ËÏ·‰‹ ÁÈ· Î¿ıÂ x ÌÂ x ≠ 2.
x – 2

ii) AÚ¯ÈÎ¿, Ú¤ÂÈ |x – 3| ≠ 0, ‰ËÏ·‰‹ x – 3 ≠ 0, ‰ËÏ·‰‹ x ≠ 3. TfiÙÂ ¤¯Ô˘ÌÂ:
20                             20

––––––– ≥ 5 ⇔ |x – 3| · –––––– ≥ 5 · |x – 3| ⇔ 20 ≥ 5|x – 3| ⇔
|x – 3| |x – 3|

⇔ 4 ≥ |x – 3| ⇔ |x – 3| ≤ 4 ⇔ – 4 ≤ x – 3 ≤ 4 ⇔ – 4 + 3 ≤ x ≤ 4 + 3 ⇔
⇔ –1 ≤ x ≤ 7.
EÔÌ¤Óˆ˜ Ë ·Ó›ÛˆÛË ·˘Ù‹ ·ÏËıÂ‡ÂÈ ÁÈ· Î¿ıÂ x ÌÂ  –1 ≤ x ≤ 7 Î·È x ≠ 3.

™˘Ó·Ï‹ıÂ˘ÛË ·Ó ÈÛÒÛÂˆÓ

�6.  N· ‚ÚÂ›ÙÂ ÙÈ˜ ÎÔÈÓ¤˜ Ï‡ÛÂÈ˜ ÙˆÓ ·ÓÈÛÒÛÂˆÓ  |x – 2 | < 3  Î·È  |4 – x | ≥ 2.

§‡ÓÔ˘ÌÂ ÚÒÙ· ÍÂ¯ˆÚÈÛÙ¿ Î·ıÂÌÈ¿ ·fi ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
ñ |x – 2| < 3 ⇔ –3 < x – 2 < 3 ⇔ –3 + 2 < x < 3 + 2 ⇔ –1 < x < 5.
ñ |4 – x| ≥ 2 ⇔ (4 – x ≥ 2 ‹ 4 – x ≤ –2) ⇔ (–x ≥ 2 – 4 ‹ –x ≤ –2 – 4) ⇔

⇔ (–x ≥ –2  ‹  –x ≤ –6) ⇔ x ≤ 2  ‹  x ≥ 6.

OÈ ÎÔÈÓ¤˜ Ï‡ÛÂÈ˜ ÙˆÓ ·Ú¯ÈÎÒÓ ·ÓÈÛÒÛÂˆÓ Â›Ó·È Ù· x ÁÈ· Ù· ÔÔ›· (–1 < x < 5)
Î·È (x ≤ 2 ‹ x ≥ 6), ‰ËÏ·‰‹ Ù· x ÌÂ  –1 < x ≤ 2.

KÔÈÓ¤˜ Ï‡ÛÂÈ˜: –1 < x ≤ 2

AÓÈÛÒÛÂÈ˜  ÛÙ È˜  ÔÔ›Â˜ Ô È  ·Ú·ÛÙ¿ÛÂÈ˜  Ô˘ ‚Ú›ÛÎÔÓÙ·È
Ì¤Û· ÛÂ ·fiÏ˘ÙÔ ‰ÂÓ ·ÏÏ¿˙Ô˘Ó ÔÚfiÛËÌÔ

�7.  N· Ï‡ÛÂÙÂ ÙËÓ ·Ó›ÛˆÛË  3|(x – 1)2| – 2|–x2 – 4 | < x2 – 1.

§§‡‡ÛÛËË

§§‡‡ÛÛËË

�™™ ¯̄ fifi ÏÏ ÈÈ ÔÔ   ¢ÂÓ Â›Ó·È ··Ú·›ÙËÙÔ, ·ÏÏ¿ ÁÈ· ÔÏÏÔ‡˜, ·ÊÔ‡ ‚ÚÔ‡ÌÂ ÙÈ˜ Ï‡ÛÂÈ˜
Î¿ıÂ ·Ó›ÛˆÛË˜ ÍÂ¯ˆÚÈÛÙ¿, Â›Ó·È ¯Ú‹ÛÈÌÔ Ó· ÙÈ˜ Û¯Â‰È¿ÛÔ˘ÌÂ ÛÙÔÓ ›‰ÈÔ ¿ÍÔÓ·, ÒÛÙÂ
Ó· ‚ÚÔ‡ÌÂ ÈÔ Â‡ÎÔÏ· ÙÈ˜ ÎÔÈÓ¤˜ ÙÔ˘˜ Ï‡ÛÂÈ˜. ¶.¯., ÛÙËÓ ¿ÛÎËÛ‹ Ì·˜ ¤¯Ô˘ÌÂ:

–1 2 5 6
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°È· ÙÔ ÚfiÛËÌÔ ÙˆÓ ·Ú·ÛÙ¿ÛÂˆÓ Ô˘ ‚Ú›ÛÎÔÓÙ·È ÛÙ· ·fiÏ˘Ù· ¤¯Ô˘ÌÂ:
ñ (x – 1)2 ≥ 0 ÁÈ· Î¿ıÂ x        ñ –x2 – 4 < 0 ÁÈ· Î¿ıÂ x
EÔÌ¤Óˆ˜:  |(x – 1)2| = (x – 1)2 Î·È |–x2 – 4| = –(–x2 – 4) = x2 + 4.
H ·Ó›ÛˆÛË ÙË˜ ÂÎÊÒÓËÛË˜ Á›ÓÂÙ·È:
3(x – 1)2 – 2(x2 + 4) < x2 – 1 ⇔ 3(x2 – 2x + 1) – 2x2 – 8 < x2 – 1 ⇔

4                2
⇔ 3x2 – 6x + 3 – 2x2 – 8 < x2 – 1 ⇔ –6x < 4 ⇔ x > – ––– ⇔ x > – ––– .

6               3

OÈ È‰ ÈfiÙËÙÂ˜ |x |  ≥  x  Î· È  | x |  ≥  –¯  (ÌÂ x  Ú·ÁÌ·Ù ÈÎfi)

�8.  N· Ï‡ÛÂÙÂ ÙËÓ ·Ó›ÛˆÛË  ||x| + x| – ||x| – x| > 3x + 8.

°ÓˆÚ›˙Ô˘ÌÂ ·fi ÙË ıÂˆÚ›· fiÙÈ ÁÈ· Î¿ıÂ Ú·ÁÌ·ÙÈÎfi ·ÚÈıÌfi x ÈÛ¯‡ÂÈ |x| ≥ x
Î·È |x| ≥ –x, ÔfiÙÂ |x| – x ≥ 0 Î·È |x| + x ≥ 0, ¿Ú·:
||x| + x| = |x| + x  Î·È  ||x| – x| = |x| – x.
ŒÙÛÈ Ë ·Ó›ÛˆÛ‹ Ì·˜ ÁÚ¿ÊÂÙ·È: |x| + x – (|x| – x) > 3x + 8 ⇔
⇔ |x| + x – |x| + x > 3x + 8 ⇔ 2x – 3x > 8 ⇔ –x > 8 ⇔ x < –8.

AÓÈÛÒÛÂÈ˜  ÙˆÓ ÌÔÚÊÒÓ |A(x) | ≥ A(x) ,  |A(x) |  <  A(x) ,
|A(x) |  ≤  A(x) ,  |A(x) |  >  A(x)

�9.  N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
i)  |2x – 6| ≥ 2x – 6         ii) |5x – 20| < 5x – 20      iii) |2x + 8| ≤ 2x + 8 
iv) |5x – 10| > 5x – 10  v) ||x| – 3| ≤ |x| – 3    vi) ||x| – 2| > |x| – 2

§·Ì‚¿ÓÔÓÙ·˜ ˘fi„Ë Ù· Û¯fiÏÈ· ‰Â-
ÍÈ¿, ¤¯Ô˘ÌÂ:
i) H ·Ó›ÛˆÛË |2x – 6| ≥ 2x – 6 ·ÏË-

ıÂ‡ÂÈ ÁÈ· Î¿ıÂ Ú·ÁÌ·ÙÈÎfi ·ÚÈı-
Ìfi x.

ii) H ·Ó›ÛˆÛË |5x – 20| < 5x – 20
Â›Ó·È ·‰‡Ó·ÙË (ÌÂ x Ú·ÁÌ·ÙÈÎfi).

iii) |2x+8| ≤ 2x+8 ⇔ 2x+8 ≥ 0 ⇔
⇔ 2x ≥ –8 ⇔ x ≥ – 4.

iv) |5x –10|>5x –10 ⇔ 5x –10<0 ⇔
⇔ 5x < 10 ⇔ x < 2.

§§‡‡ÛÛËË

§§‡‡ÛÛËË

§§‡‡ÛÛËË

£˘Ì›˙Ô˘ÌÂ fiÙÈ:
ñ |·| = · ⇔ · ≥ 0 ñ |·| ≥ · ÁÈ· Î¿ıÂ ·
EÔÌ¤Óˆ˜:

ñ H ·Ó›ÛˆÛË |·| < · Â›Ó·È ·‰‡Ó·ÙË

ñ |·| ≤ · ⇔ · ≥ 0

[E›Ó·È |·| ≤ · ⇔ (|·| < · ‹ |·| = ·)
⇔ |·| = · ⇔ · ≥ 0]

ñ |·| > · ⇔ · < 0

[E›Ó·È |·| >· ⇔ (|·| ≥ · Î·È |·| ≠ ·)
⇔ |·| ≠ · ⇔ · < 0]

2244.. AÓÈÛÒÛÂÈ˜ ÌÂ ·fiÏ˘ÙÂ˜ ÙÈÌ¤˜
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v) ||x| – 3| ≤ |x| – 3 ⇔ |x| – 3 ≥ 0 ⇔ |x| ≥ 3 ⇔ (x ≥ 3 ‹ x ≤ –3).

vi) ||x| – 2| > |x| – 2 ⇔ |x| – 2 < 0 ⇔ |x| < 2 ⇔ –2 < x < 2.

AÓÈÛÒÛÂÈ˜ ÙˆÓ ÌÔÚÊÒÓ |A(x) | ≥ – A(¯),  |A(x) | < – A(¯),
|A(x) |  ≤  – A(¯) ,  |A(x) |  >  – A(x)

�10.  N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
i) |3x – 6| ≥ 6 – 3x   ii) |2x – 10| < 10 – 2x   iii) |5x – 20| ≤ –5x + 20
iv) |x + 10 | > –x – 10 v) |x2 – 9| ≤ 9 – x2 vi) |x2 – 4 | > –x2 + 4

§·Ì‚¿ÓÔÓÙ·˜ ˘fi„Ë Ù· Û¯fiÏÈ· ‰Â-
ÍÈ¿, ¤¯Ô˘ÌÂ:
i) H ·Ó›ÛˆÛË |3x – 6| ≥ 6 – 3x ÁÚ¿-

ÊÂÙ·È |3x – 6| ≥ –(3x – 6) Î·È ·ÏË-
ıÂ‡ÂÈ ÁÈ· Î¿ıÂ Ú·ÁÌ·ÙÈÎfi ·ÚÈı-
Ìfi x.

ii) H ·Ó›ÛˆÛË |2x – 10| < 10 – 2x
ÁÚ¿ÊÂÙ·È |2x – 10| < –(2x – 10)
Î·È Â›Ó·È ·‰‡Ó·ÙË (ÌÂ x Ú·ÁÌ·-
ÙÈÎfi).

iii) |5x – 20| ≤ –5x + 20 ⇔
⇔ |5x – 20| ≤ –(5x – 20) ⇔
⇔ 5x – 20 ≤ 0 ⇔ 5x ≤ 20 ⇔ x ≤ 4.

iv) |x + 10| > –x – 10 ⇔ |x + 10| > –(x + 10) ⇔
⇔ x + 10 > 0 ⇔ x > –10.

v)  |x2 – 9| ≤ 9 – x2 ⇔ |x2 – 9| ≤ –(x2 – 9) ⇔ x2 – 9 ≤ 0 ⇔
⇔ x2 ≤ 9 ⇔ |x|2 ≤ 32 ⇔ |x| ≤ 3 ⇔ –3 ≤ x ≤ 3.

vi) |x2 – 4| > –x2 + 4 ⇔ |x2 – 4| > –(x2 – 4) ⇔ x2 – 4 > 0 ⇔ x2 > 4 ⇔
⇔ |x|2 > 22 ⇔ |x| > 2 ⇔ (x > 2  ‹  x < –2).

AÓÈÛÒÛÂÈ˜ ÙË˜ ÌÔÚÊ‹˜ |A(x)| < B(x) ‹ |A(x)|  > B(x)
‹ |A(x) |  ≤  B(x)  ‹  |A(x) |  ≥  B(x)

�11.  N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:   i) |x2 – 32| ≤ x2 ii) |x2 – 5| > x2 + 3

§§‡‡ÛÛËË

KKEEººAA§§AAIIOO 44:: ANI™ø™EI™
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£˘Ì›˙Ô˘ÌÂ fiÙÈ:
ñ |·| = – · ⇔ · ≤ 0
ñ |·| ≥ – · ÁÈ· Î¿ıÂ ·
EÔÌ¤Óˆ˜:
ñ H ·Ó›ÛˆÛË |·| < – · Â›Ó·È ·‰‡Ó·ÙË

ñ |·| ≤ – · ⇔ · ≤ 0 

[E›Ó·È |·| ≤ – · ⇔ (|·| < –·
‹ |·| = – ·) ⇔ |·| = – · ⇔ · ≤ 0]

ñ |·| > – · ⇔ · > 0 

[E›Ó·È |·| > – · ⇔ (|·| ≥ ·
Î·È |·| ≠ – ·) ⇔ |·| ≠ – · ⇔ · > 0]
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i)  AÊÔ‡ x2 ≥ 0 ÁÈ· Î¿ıÂ x, ¤¯Ô˘ÌÂ:
|x2 – 32| ≤ x2 ⇔ –x2 ≤ x2 – 32 ≤ x2 ⇔
⇔ (–x2 ≤ x2 – 32  Î·È  x2 – 32 ≤ x2) ⇔
⇔ (–2x2 ≤ –32  Î·È  –32 ≤ 0) ⇔ x2 ≥ 16 ⇔
⇔ |x|2 ≥ 42 ⇔ |x| ≥ 4 ⇔ (x ≥ 4  ‹  x ≤ – 4).

ii) AÊÔ‡ x2 + 3 > 0 ÁÈ· Î¿ıÂ x, ¤¯Ô˘ÌÂ:
|x2 – 5| > x2 + 3 ⇔ [x2 – 5 > x2 + 3  ‹  x2 – 5 < –(x2 + 3)] ⇔
⇔ (– 5 > 3  ‹  x2 – 5 < –x2 – 3) ⇔ 2x2 < 2 ⇔ x2 < 1 ⇔ |x|2 < 12 ⇔ |x| < 1 ⇔

123
·‰‡Ó·ÙË

⇔ –1 < x < 1.

�12. N· Ï‡ÛÂÙÂ ÙËÓ ·Ó›ÛˆÛË  3x – |x – 9| > –5.

1Ô˜ ÙÚfiÔ˜
H ·Ú¿ÛÙ·ÛË Ô˘ ‚Ú›ÛÎÂÙ·È ÛÙÔ ·fiÏ˘ÙÔ Â›Ó·È Ë x – 9.
H Ú›˙· Î·È ÙÔ ÚfiÛËÌÔ ÙË˜ ·Ú¿ÛÙ·ÛË˜ ·˘Ù‹˜ Ê·›ÓÔ-
ÓÙ·È ÛÙÔÓ ‰ÈÏ·Ófi ›Ó·Î·.
¢È·ÎÚ›ÓÔ˘ÌÂ ÂÚÈÙÒÛÂÈ˜ ÁÈ· ÙÔ x ·Ó¿ÏÔÁ· ÌÂ ÙÔ ·Ó  x – 9 ≥ 0  ‹  x – 9 < 0.

ñ AÓ x ≥ 9, ÙfiÙÂ x – 9 ≥ 0, ÔfiÙÂ Ë ·Ó›ÛˆÛË Á›ÓÂÙ·È:
3x – (x – 9) > –5  ‹  3x – x + 9 > –5  ‹  2x > –14  ‹  x > –7.
H Û˘Ó·Ï‹ıÂ˘ÛË ÙË˜ x > –7 ÌÂ ÙÔÓ ÂÚÈÔÚÈÛÌfi x ≥ 9 ‰›ÓÂÈ x ≥ 9, Ô˘ Â›Ó·È Ë
Ï‡ÛË ÙË˜ ·Ó›ÛˆÛË˜ ÛÂ ·˘Ù‹ ÙËÓ ÂÚ›ÙˆÛË.

ñ AÓ x < 9, ÙfiÙÂ x – 9 < 0, ÔfiÙÂ Ë ·Ó›ÛˆÛË Á›ÓÂÙ·È  3x – [–(x – 9)] > –5  ‹
3x + (x – 9) > –5  ‹  3x + x – 9 > –5  ‹  4x > 4  ‹  x > 1.
EÂÈ‰‹ ÛÙËÓ ÂÚ›ÙˆÛË ·˘Ù‹ Â›Ó·È Î·È x < 9, Û˘ÌÂÚ·›ÓÔ˘ÌÂ fiÙÈ ÛÂ ·˘Ù‹ ÙËÓ
ÂÚ›ÙˆÛË Ë ·Ó›ÛˆÛË ¤¯ÂÈ ÙË Ï‡ÛË 1 < x < 9.

TÂÏÈÎ¿, Ë Ï‡ÛË ÙË˜ ·Ó›ÛˆÛË˜ [Ô˘ Â›Ó·È Ë «¤ÓˆÛË» ÙˆÓ Ï‡ÛÂÒÓ ÙË˜ ÛÂ Î¿ıÂ
ÂÚ›ÙˆÛË, ‰ËÏ·‰‹ ÙˆÓ x ≥ 9 Î·È 1 < x < 9] Â›Ó·È Ë x > 1.

2Ô˜ ÙÚfiÔ˜
AÓ ·ÔÌÔÓÒÛÔ˘ÌÂ ÙÔ ·fiÏ˘ÙÔ, Ë ·Ó›ÛˆÛË ÁÚ¿ÊÂÙ·È
|x – 9| < 3x + 5.
¢È·ÎÚ›ÓÔ˘ÌÂ ÂÚÈÙÒÛÂÈ˜ ÁÈ· ÙÔ x ·Ó¿ÏÔÁ· ÌÂ ÙÔ ·Ó
3x + 5 ≤ 0 ‹ 3x + 5 > 0.

5ñ AÓ x ≤ – ––– , ÙfiÙÂ 3x + 5 ≤ 0 Î·È
3

§§‡‡ÛÛËË

§§‡‡ÛÛËË

AÓ · ≥ 0, ÙfiÙÂ ÈÛ¯‡Ô˘Ó:
|x| < · ⇔ – · < x < ·
|x| ≤ · ⇔ – · ≤ x ≤ ·
|x| ≥ · ⇔ x ≥ · ‹ x ≤ – ·
|x| > · ⇔ x > · ‹ x < – ·
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Ë ·Ó›ÛˆÛË  |x – 9| < 3x + 5  Â›Ó·È ·‰‡Ó·ÙË.
123 123

≥ 0       ≤ 0
5ñ AÓ x > – ––– , ÙfiÙÂ 3x + 5 > 0 Î·È
3

|x – 9| < 3x + 5 ⇔ –(3x + 5) < x – 9 < 3x + 5 ⇔ –3x – 5 < x – 9 < 3x + 5 ⇔

–3x – 5 < x – 9       –4x < –4         x > 1
⇔ { ⇔ { ⇔ { ⇔ x > 1

x – 9 < 3x + 5        –2x < 14     x > –7

5H Û˘Ó·Ï‹ıÂ˘ÛË ÙË˜ x > 1 ÌÂ ÙÔÓ ÂÚÈÔÚÈÛÌfi x > – ––– ‰›ÓÂÈ x > 1.
3

TÂÏÈÎ‹ Ï‡ÛË:   x > 1  

�13. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
i) |x2 – 40| ≤ x2 – 32   ii)  |x2 – 34| < x2 – 38 
iii) |x2 – 30| > x2 – 2        iv) |x2 – 5| ≥ x2 – 13

i)   |x2 – 40| ≤ x2 – 32 ⇔
⇔ –(x2 – 32) ≤ x2 – 40 ≤ x2 – 32 ⇔

–x2 + 32 ≤ x2 – 40      –2x2 ≤ –72
⇔ { } ⇔ { } ⇔

x2 – 40 ≤ x2 – 32          –40 ≤ –32

⇔ x2 ≥ 36 ⇔ |x|2 ≥ 62 ⇔ |x| ≥ 6 ⇔
⇔ x ≥ 6 ‹ x ≤ –6.

ii)  |x2 – 34| < x2 – 38 ⇔
⇔ –(x2 – 38) < x2 – 34 < x2 – 38 ⇔

§§‡‡ÛÛËË
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�™™ ¯̄ fifi ÏÏ ÈÈ ÔÔ   AÓ Ï¿‚Ô˘ÌÂ ˘fi„Ë Ù· Û¯fiÏÈ· ÛÙË Ï‡ÛË ÙË˜ ÂfiÌÂÓË˜ ¿ÛÎËÛË˜ [Î·È
Û˘ÁÎÂÎÚÈÌ¤Ó· ÙÔ fiÙÈ Ë ÈÛÔ‰˘Ó·Ì›· |x| < ı ⇔ – ı < x < ı Â›Ó·È ·ÏËı‹˜ fi¯È ÌfiÓÔ ÁÈ·
ı > 0, ·ÏÏ¿ ÁÂÓÈÎ¿ ÁÈ· Î¿ıÂ Ú·ÁÌ·ÙÈÎfi ·ÚÈıÌfi ı], ¤¯Ô˘ÌÂ Î·È ÙËÓ ÂÍ‹˜, ÔÏ‡ ÁÚË-
ÁÔÚfiÙÂÚË, Ï‡ÛË:
3x – |x – 9| > – 5 ⇔ 3x + 5 > |x – 9| ⇔ |x – 9| < 3x + 5 ⇔ –(3x + 5) < x – 9 < 3x + 5

–3x – 5 < x – 9           –4x < –4      x > 1
⇔ { } ⇔ { } ⇔ { } ⇔ x > 1.

x – 9 < 3x + 5       –2x < 4         x > –2

OÈ ÈÛÔ‰˘Ó·Ì›Â˜:
|x| < ı ⇔ –ı < x < ı
|x| ≤ ı ⇔ –ı ≤ x ≤ ı
|x| > ı ⇔ x > ı ‹ x < –ı
|x| ≥ ı ⇔ x ≥ ı ‹ x ≤ –ı
ÈÛ¯‡Ô˘Ó ÁÈ· Î¿ıÂ Ú·ÁÌ·-
ÙÈÎfi ·ÚÈıÌfi ı (‰ËÏ·‰‹ fi¯È
ÌfiÓÔ ·Ó ı > 0, ·ÏÏ¿ Î·È
·Ó ı ≤ 0), (‚Ï. Û¯fiÏÈÔ ÛÙÔ
Ù¤ÏÔ˜ ÙË˜ ¿ÛÎËÛË˜).
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–x2 + 38 < x2 – 34       –2x2 < –72
⇔ { } ⇔ { } ⇔

x2 – 34 < x2 – 38        –34 < –38

2x2 > 72
⇔ { 34 > 38

123

·‰‡Ó·ÙË

ÕÚ· Î·È Ë ·Ú¯ÈÎ‹ ·Ó›ÛˆÛË Â›Ó·È ·‰‡Ó·ÙË.

iii) |x2 – 30| > x2 – 2 ⇔ [x2 – 30 > x2 – 2  ‹   x2 – 30 < –(x2 – 2)] ⇔
⇔ (–30 > –2 ‹ x2 – 30 < –x2 + 2) ⇔

123
·‰‡Ó·ÙË

⇔ x2 – 30 < –x2 + 2 ⇔ 2x2 < 32 ⇔ x2 < 16 ⇔
⇔ |x|2 < 42 ⇔ |x| < 4 ⇔ – 4 < x < 4.

iv) |x2 – 5| ≥ x2 – 13 ⇔ [x2 – 5 ≥ x2 – 13 ‹ x2 – 5 ≤ –(x2 – 13)] ⇔
⇔ (–5 ≥ –13  ‹  x2 – 5 ≤ –x2 + 13)

123
·ÏËı‹˜

(ÁÈ· Î¿ıÂ x)

EÔÌ¤Óˆ˜ Ë ·Ó›ÛˆÛË  |x2 – 5| ≥ x2 – 13  ·ÏËıÂ‡ÂÈ ÁÈ· Î¿ıÂ x.

AÓÈÛÒÛÂÈ˜  ÙË˜ ÌÔÚÊ‹˜ · |A(x) |  +  ‚ |B(x) | >< °(x)

�14. N· Ï‡ÛÂÙÂ ÙËÓ ·Ó›ÛˆÛË  |2x + 6| – 3|4 – x| > 2x – 3.

AÚ¯ÈÎ¿, ı¤ÏÔ˘ÌÂ Ó· «‚Á¿ÏÔ˘ÌÂ» Ù· ·fiÏ˘Ù·. °È· Ó· ÙÔ Î¿ÓÔ˘ÌÂ ·˘Ùfi, ¯ÚÂÈ¿˙Â-
Ù·È Ó· ÁÓˆÚ›˙Ô˘ÌÂ ÙÔ ÚfiÛËÌÔ ÙˆÓ ·Ú·ÛÙ¿ÛÂˆÓ Ô˘ ‚Ú›ÛÎÔÓÙ·È «Ì¤Û·» ÛÙ·
·fiÏ˘Ù·.

§§‡‡ÛÛËË

ŒÙÛÈ, ÌÔÚÔ‡ÌÂ Ó· ¯ÚËÛÈÌÔ-
ÔÈÔ‡ÌÂ ·˘Ù¤˜ ÙÈ˜ ÈÛÔ‰˘Ó·-
Ì›Â˜ ¯ˆÚ›˜ Ó· ÂÏ¤Á¯Ô˘ÌÂ ·Ó
ı > 0.

�™™ ¯̄ fifi ÏÏ ÈÈ ÔÔ   ¢‡Ô ·ÓÈÛÒÛÂÈ˜ (‹ ‰‡Ô ÂÍÈÛÒÛÂÈ˜) Ï¤ÁÔÓÙ·È ÈÈÛÛÔÔ‰‰‡‡ÓÓ··ÌÌÂÂ˜̃ ·Ó ¤¯Ô˘Ó ÙÈ˜
›‰ÈÂ˜ ·ÎÚÈ‚Ò˜ Ï‡ÛÂÈ˜ (ÙÙÔÔ ››‰‰ÈÈÔÔ ÛÛ‡‡ÓÓÔÔÏÏÔÔ ÏÏ‡‡ÛÛÂÂˆ̂ÓÓ, fiˆ˜ Ï¤ÌÂ).
ÕÚ·, ÁÈ· ·Ú¿‰ÂÈÁÌ·, ·Ó ı < 0, ¤¯Ô˘ÌÂ:
ñ |x| < ı ⇔ –ı < x < ı (·ÊÔ‡ ¤¯Ô˘Ó ÙÔ ›‰ÈÔ Û‡ÓÔÏÔ Ï‡ÛÂˆÓ: ÙÔ ÎÂÓfi Û‡ÓÔÏÔ {  }).
ñ |x| > ı ⇔ (x > ı  ‹ x < –ı)

(ÎÔÈÓfi Û‡ÓÔÏÔ Ï‡ÛÂˆÓ ÙÔ Û‡ÓÔÏÔ ÙˆÓ Ú·ÁÌ·ÙÈÎÒÓ ·ÚÈıÌÒÓ).
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ñ OÈ ·Ú·ÛÙ¿ÛÂÈ˜ Ô˘ ‚Ú›ÛÎÔÓÙ·È ÛÂ ·fiÏ˘ÙÔ Â›Ó·È ÔÈ 2x + 6 Î·È 4 – x.

ñ H ·Ú¿ÛÙ·ÛË 2x + 6 ÌË‰ÂÓ›˙ÂÙ·È ÁÈ· x = –3 Î·È Ë 4 – x ÁÈ· x = 4.

ñ XÚËÛÈÌÔÔÈÒÓÙ·˜ ÙÔÓ ›‰ÈÔ ›Ó·Î· ÁÈ· ÙÔ ÚfiÛËÌÔ
Î·È ÙˆÓ ‰‡Ô ·Ú·ÛÙ¿ÛÂˆÓ 2x + 6 Î·È 4 – x, ¤¯Ô˘ÌÂ
ÙÔ ‰ÈÏ·Ófi Û¯‹Ì·.

ñ ¢È·ÎÚ›ÓÔ˘ÌÂ ÁÈ· ÙÔ x ÙÈ˜ ÂÚÈÙÒÛÂÈ˜ x < –3,
–3 ≤ x ≤ 4, x > 4 (ÒÛÙÂ Ó· Í¤ÚÔ˘ÌÂ ÛÂ Î¿ıÂ ÂÚ›-
ÙˆÛË ÙÔ ÚfiÛËÌÔ ÙˆÓ 2x + 6 Î·È 4 – x).

aa AÓ x < –3, ÙfiÙÂ 2x + 6 < 0 Î·È 4 – x > 0, ÔfiÙÂ Ë ·Ó›ÛˆÛË ÁÚ¿ÊÂÙ·È:
–(2x + 6) – 3(4 – x) > 2x – 3 ⇔ –2x – 6 – 12 + 3x > 2x – 3 ⇔
⇔ –2x + 3x – 2x > –3 + 6 + 12 ⇔ –x > 15 ⇔ x < –15.
H Û˘Ó·Ï‹ıÂ˘ÛË ÙË˜ x < –15 ÌÂ ÙÔÓ ÂÚÈÔÚÈÛÌfi x < –3 ‰›ÓÂÈ x < –15, Ô˘
Â›Ó·È Ë Ï‡ÛË ÙË˜ ·Ó›ÛˆÛË˜ ÛÂ ·˘Ù‹ ÙËÓ ÂÚ›ÙˆÛË.

aa AÓ –3 ≤ x ≤ 4, ÙfiÙÂ 2x + 6 ≥ 0 Î·È 4 – x ≥ 0, ÔfiÙÂ Ë ·Ó›ÛˆÛË ÁÚ¿ÊÂÙ·È:
2x + 6 – 3(4 – x) > 2x – 3 ⇔ 2x + 6 – 12 + 3x > 2x – 3 ⇔
⇔ 3x > –3 – 6 + 12 ⇔ 3x > 3 ⇔ x > 1.
H Û˘Ó·Ï‹ıÂ˘ÛË ÙË˜ x > 1 ÌÂ ÙÔÓ ÂÚÈÔÚÈÛÌfi –3 ≤ x ≤ 4 ‰›ÓÂÈ 1 < x ≤ 4,
Ô˘ Â›Ó·È Ë Ï‡ÛË ÙË˜ ·Ó›ÛˆÛË˜ ÛÂ ·˘Ù‹ ÙËÓ ÂÚ›ÙˆÛË.

aa AÓ x > 4, ÙfiÙÂ 2x + 6 > 0 Î·È 4 – x < 0, ÔfiÙÂ Ë ·Ó›ÛˆÛË ÁÚ¿ÊÂÙ·È:
2x + 6 – 3[–(4 – x)] > 2x – 3 ⇔ 2x + 6 + 3(4 – x) > 2x – 3 ⇔
⇔ 2x + 6 + 12 – 3x > 2x – 3 ⇔ – 3x > – 3 – 6 – 12 ⇔ –3x > –21 ⇔ x < 7.
H Û˘Ó·Ï‹ıÂ˘ÛË ÙË˜ x < 7 ÌÂ ÙÔÓ ÂÚÈÔÚÈÛÌfi x > 4 ‰›ÓÂÈ 4 < x < 7, Ô˘
Â›Ó·È Ë Ï‡ÛË ÙË˜ ·Ó›ÛˆÛË˜ ÛÂ ·˘Ù‹ ÙËÓ ÂÚ›ÙˆÛË.

ñ TÂÏÈÎ¿, Ë Ï‡ÛË ÙË˜ ·Ó›ÛˆÛË˜ [Ô˘ Â›Ó·È Ë «¤ÓˆÛË» ÙˆÓ Ï‡ÛÂˆÓ ÙË˜ Î¿ıÂ ÂÚ›-
ÙˆÛË˜, ‰ËÏ·‰‹ ÙˆÓ x < –15, 1 < x ≤ 4, 4 < x < 7] Â›Ó·È Ë (x < –15 ‹ 1 < x < 7).

AÓÈÛÒÛÂÈ˜  ÙË˜ ÌÔÚÊ‹˜ |A(x) |  <  |B(x) |

�15. N· Ï‡ÛÂÙÂ ÙËÓ ·Ó›ÛˆÛË  |x + 5| < |x – 1|.

K·È Ù· ‰‡Ô Ì¤ÏË ÙË˜ ·Ó›ÛˆÛË˜ Â›Ó·È ≥ 0.
[ŒÙÛÈ, ·Ó ˘„ÒÛÔ˘ÌÂ ÛÙÔ ÙÂÙÚ¿ÁˆÓÔ Î·È Ù· ‰‡Ô
Ì¤ÏË ÙË˜, ÚÔÎ‡ÙÂÈ ÈÛÔ‰‡Ó·ÌË ·ÓÈÛfiÙËÙ·
ÙË˜ ›‰È·˜ ÊÔÚ¿˜.]

§§‡‡ÛÛËË
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AÓ ·, ‚ ≥ 0, ÙfiÙÂ ÈÛ¯‡Ô˘Ó
ÔÈ ÈÛÔ‰˘Ó·Ì›Â˜:
· < ‚ ⇔ ·2 < ‚2

· ≤ ‚ ⇔ ·2 ≤ ‚2
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Œ¯Ô˘ÌÂ:
|x + 5| < |x – 1| ⇔ |x + 5|2 < |x – 1|2 ⇔ (x + 5)2 < (x – 1)2 ⇔
⇔ x2 + 10x + 25 < x2 – 2x + 1 ⇔ 10x + 25 < –2x + 1 ⇔
⇔ 10x + 2x < 1 – 25 ⇔ 12x < –24 ⇔ x < –2.

�16. N· Ï‡ÛÂÙÂ ÙËÓ ·Ó›ÛˆÛË  |2x + 1| < |x – 2|.

EÚÁ·˙fiÌ·ÛÙÂ fiˆ˜ ÛÙËÓ ¿ÛÎËÛË 14, ‰È·ÎÚ›ÓÔÓÙ·˜ ÙÈ˜
ÂÚÈÙÒÛÂÈ˜:

1  1x < – –––, – ––– ≤ x < 2, x ≥ 2,
2       2

1Î·È ÙÂÏÈÎ¿ ÚÔÎ‡ÙÂÈ –3 < x < ––– .
3

AÓÈÛÒÛÂÈ˜  ÙˆÓ ÌÔÚÊÒÓ  ¯ 2Ó < ·2Ó ‹  x2Ó > ·2Ó

ÌÂ Ó  ıÂÙ ÈÎfi ·Î¤Ú·ÈÔ

�17. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
i) x2 < 9      ii) x2 ≥ 64      iii) x4 ≤ 16      iv) (x – 2)6 > (–8)2

i)   x2 < 9 ⇔ |x|2 < 32 ⇔ |x| < 3 ⇔
⇔ –3 < x < 3.

ii)  x2 ≥ 64 ⇔ |x|2 ≥ 82 ⇔ |x| ≥ 8 ⇔
⇔ x ≥ 8  ‹  x ≤ –8.

iii) x4 < 16 ⇔ |x|4 < 24 ⇔ |x| < 2 ⇔
⇔ –2 < x < 2.

iv) (x – 2)6 >(–8)2 ⇔ (x–2)6 >64 ⇔
⇔ |x – 2|6 > 26 ⇔ |x – 2| > 2 ⇔
⇔ x – 2 > 2  ‹  x – 2 < –2 ⇔
⇔ x > 4  ‹  x < 0.

§§‡‡ÛÛËË

YYfifi‰‰ÂÂ ÈÈÍÍËË ::

¢Â ı· ·ÎÔÏÔ˘ı‹ÛÔ˘ÌÂ ÙË Ì¤ıÔ‰Ô ÙË˜ ÚÔËÁÔ‡ÌÂÓË˜ ¿ÛÎËÛË˜ (˘„ÒÓÔÓÙ·˜
Î·È Ù· ‰‡Ô Ì¤ÏË ÛÙÔ ÙÂÙÚ¿ÁˆÓÔ ÎÙÏ.), ·ÊÔ‡ ¤ÙÛÈ ÚÔÎ‡ÙÂÈ ·Ó›ÛˆÛË 2Ô˘ ‚·ı-
ÌÔ‡ (Û˘ÁÎÂÎÚÈÌ¤Ó·, ÚÔÎ‡ÙÂÈ 3x2 + 8x – 3 < 0).

°ÂÓÈÎ¿, ‰ÂÓ ÈÛ¯‡ÂÈ Ë ÈÛÔ‰˘Ó·Ì›·:
·Ó < ‚Ó ⇔ · < ‚.
¶.¯.:
ñ – 4 < –3, ÂÓÒ (– 4)2 > (–3)2.
ñ –2 < 1, ÂÓÒ (–2)2 > 12.
AÓ fiÌˆ˜ ·, ‚ ≥ 0 Î·È Ó ıÂÙÈÎfi˜ ·Î¤-
Ú·ÈÔ˜, ÙfiÙÂ ÈÛ¯‡Ô˘Ó ÔÈ ÈÛÔ‰˘Ó·Ì›Â˜:
·Ó < ‚Ó ⇔ · < ‚
·Ó ≤ ‚Ó ⇔ · ≤ ‚
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�18. N· Ï‡ÛÂÙÂ ÙËÓ ·Ó›ÛˆÛË  (x – 1)28 < (5 – x)28.

(x – 1)28 < (5 – x)28 ⇔ |x – 1|28 < |5 – x|28 ⇔

⇔ |x – 1| < |5 – x| ⇔ |x – 1|2 < |5 – x|2 ⇔

⇔ (x – 1)2 < (5 – x)2 ⇔ x2 – 2x + 1 < 25 – 10x + x2 ⇔

⇔ –2x + 10x < 25 – 1 ⇔ 8x < 24 ⇔ x < 3.

AÓÈÛÒÛÂÈ˜ ÙˆÓ ÌÔÚÊÒÓ A(x) + B(x) ≤ 0 ‹ A(x) + B(x) > 0,
fiÔ˘ A(x)  ≥ 0 Î·È  B(x)  ≥ 0 Á È· Î¿ıÂ x

�19. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
i) |2x2 – 8| + |x2 + 2x| ≤ 0     ii) |x| + |x2 – 4| ≤ x     iii) |x2 – 1| + |x2 – x| > 0

i) EÂÈ‰‹ |2x2 – 8| ≥ 0 Î·È

|x2 + 2x| ≥ 0, ı· Â›Ó·È Î·È

|2x2 – 8| + |x2 + 2x| ≥ 0.

EÔÌ¤Óˆ˜:

|2x2 – 8| + |x2 + 2x| ≤ 0 ⇔

⇔ |2x2 – 8| + |x2 + 2x| = 0 ⇔

|2x2 – 8| = 0        2x2 – 8 = 0
⇔ { } ⇔ { } ⇔

|x2+2x| = 0      x2 +2x = 0

2x2 = 8
⇔ { } ⇔

x(x + 2) = 0

x2 = 4
⇔ { } ⇔

x = 0 ‹ x + 2 = 0

x = –2 ‹ x = 2
⇔ { } ⇔ x = –2.

x = 0 ‹ x = –2

§§‡‡ÛÛËË

§§‡‡ÛÛËË
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AÓ ·, ‚ ≥ 0 Î·È Ó ıÂÙÈ-
Îfi˜ ·Î¤Ú·ÈÔ˜, ÙfiÙÂ
ÈÛ¯‡ÂÈ Ë ÈÛÔ‰˘Ó·Ì›·
·Ó < ‚Ó ⇔ · < ‚.

AÓ A(x) ≥ 0 Î·È B(x) ≥ 0 ÁÈ· Î¿ıÂ x,
ÙfiÙÂ Î·È A(x) + B(x) ≥ 0 Î·È ÈÛ¯‡Ô˘Ó
ÔÈ ÈÛÔ‰˘Ó·Ì›Â˜:
ñ A(x)+B(x) ≤ 0 ⇔ A(x)+B(x) = 0 ⇔

⇔ A(x) = B(x) = 0 ⇔ TÔ x Â›Ó·È
ÎÔÈÓ‹ Ú›˙· ÙˆÓ ÂÍÈÛÒÛÂˆÓ A(x) = 0,
B(x) = 0.
[ŒÙÛÈ, ÁÈ· Ó· Ï‡ÛÔ˘ÌÂ ÙËÓ ·Ó›Ûˆ-
ÛË A(x) + B(x) ≤ 0, ‚Ú›ÛÎÔ˘ÌÂ ÙÈ˜
ÎÔÈÓ¤˜ Ú›˙Â˜ ÙˆÓ ÂÍÈÛÒÛÂˆÓ:
A(x) = 0  Î·È  B(x) = 0.]

ñ A(x)+B(x)>0 ⇔ A(x)+B(x) ≠ 0 ⇔
⇔ TÔ x ‰ÂÓ Â›Ó·È ÎÔÈÓ‹ Ú›˙· ÙˆÓ
ÂÍÈÛÒÛÂˆÓ A(x) = 0, B(x) = 0.
[ŒÙÛÈ, ÁÈ· Ó· Ï‡ÛÔ˘ÌÂ ÙËÓ ·Ó›ÛˆÛË
A(x) + B(x) > 0, ‚Ú›ÛÎÔ˘ÌÂ ÙÈ˜ ÎÔÈ-
Ó¤˜ Ú›˙Â˜ ÙˆÓ ÂÍÈÛÒÛÂˆÓ A(x) = 0,
B(x) = 0 Î·È ·ÔÚÚ›ÙÔ˘ÌÂ ÌfiÓÔ
·˘Ù¤˜.]
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ii)  |x| + |x2 – 4| ≤ x ⇔ |x| – x + |x2 – 4| ≤ 0 ⇔

|x| – x = 0         |x| = x
⇔ { } ⇔ { } ⇔

|x2 – 4| = 0     x2 = 4

x ≥ 0
⇔ { } ⇔ x = 2.

x = 2 ‹ x = –2

(AÊÔ‡ |x| – x ≥ 0 ÁÈ· Î¿ıÂ Ú·ÁÌ·ÙÈÎfi ·ÚÈıÌfi x.)

iii) AÊÔ‡ |x2 – 1| ≥ 0 Î·È |x2 – x| ≥ 0, ı· Â›Ó·È Î·È |x2 – 1| + |x2 – x| ≥ 0.
ÕÚ· ÈÛ¯‡ÂÈ Ë ÈÛÔ‰˘Ó·Ì›·  |x2 – 1| + |x2 – x| > 0 ⇔ |x2 – 1| + |x2 – x| ≠ 0.
§‡ÓÔ˘ÌÂ ÚÒÙ· ÙËÓ ÂÍ›ÛˆÛË  |x2 – 1| + |x2 – x| = 0, fiˆ˜ ÛÙÔ i), Î·È ‚Ú›-
ÛÎÔ˘ÌÂ fiÙÈ:  |x2 – 1| + |x2 – x| = 0 ⇔ x = 1.
EÔÌ¤Óˆ˜:  |x2 – 1| + |x2 – x| > 0 ⇔ x ≠ 1.

¢È¿ÊÔÚÂ˜ ·ÛÎ‹ÛÂÈ˜

�20. N· ‚ÚÂ›ÙÂ ÌÈ· ·Ó›ÛˆÛË ÙË˜ ÌÔÚÊ‹˜  |x – x0| < Ú  Ô˘ Ó· ¤¯ÂÈ Û‡ÓÔÏÔ Ï‡-
ÛÂˆÓ:    i) ÙÔ ‰È¿ÛÙËÌ· (1, 7),     ii) ÙÔ ‰È¿ÛÙËÌ· (–7, 1).

Œ¯Ô˘ÌÂ:

i)  1 < x < 7 ⇔ 1 – 4 < x – 4 < 7 – 4 ⇔ –3 < x – 4 < 3 ⇔ |x – 4| < 3.
H ˙ËÙÔ‡ÌÂÓË ·Ó›ÛˆÛË Â›Ó·È:  |x – 4| < 3.

ii) –7 < x < 1 ⇔ –7 + 3 < x + 3 < 1 + 3 ⇔ – 4 < x + 3 < 4 ⇔ |x + 3| < 4 ⇔
⇔ |x – (–3)| < 4.
H ˙ËÙÔ‡ÌÂÓË ·Ó›ÛˆÛË Â›Ó·È: |x – (– 3)| < 4.

§§‡‡ÛÛËË

�™™ ¯̄ fifi ÏÏ ÈÈ aa   11 ))  AÓ ¢ Â›Ó·È ¤Ó· ‰È¿ÛÙËÌ· ÙË˜ ÌÔÚÊ‹˜ (·, ‚) ‹ [·, ‚] ‹ (·, ‚] ‹
[·, ‚), ÙfiÙÂ:

· + ‚
ñ Ô ·ÚÈıÌfi˜ x0 = –––––– Ï¤ÁÂÙ·È ÎÎ¤¤ÓÓÙÙÚÚÔÔ ‹ ÌÌ¤¤ÛÛÔÔ ÙÔ˘ ‰È·ÛÙ‹Ì·ÙÔ˜ ¢

2
[Î·È ÈÛ¯‡ÂÈ d(x0 , ·) = d(x0 , ‚)].

ñ Ô ·ÚÈıÌfi˜ d(·, ‚) = ‚ – · Ï¤ÁÂÙ·È ÌÌ‹‹ÎÎÔÔ˜̃ ÙÔ˘ ¢.
d(·, ‚)   ‚ – ·

ñ Ô ·ÚÈıÌfi˜ Ú = –––––– = ––––– Ï¤ÁÂÙ·È ··ÎÎÙÙ››ÓÓ·· ÙÔ˘ ¢.
2           2
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�21. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
i) |x – 1| + |x – 2| < |x – 1 + x – 2| ii) |x2 – 4x + 3| ≤ |x2 – 5x| + |x + 3|

E›Ó·È ÁÓˆÛÙfi fiÙÈ |·| + |‚| ≥ |· + ‚|. ŒÙÛÈ, ÁÈ· Î¿ıÂ Ú·ÁÌ·ÙÈÎfi ·ÚÈıÌfi x ÈÛ¯‡ÂÈ:

i)  |x – 1| + |x – 2| ≥ |x – 1 + x – 2|, ¿Ú· Ë ·Ó›ÛˆÛË |x – 1| + |x – 2| < |x – 1 + x – 2|
Â›Ó·È ·‰‡Ó·ÙË.

ii) |x2 – 5x| + |x + 3| ≥ |x2 – 5x + x + 3| = |x2 – 4x + 3|, ¿Ú· Ë ·Ó›ÛˆÛË Ô˘ ‰›ÓÂ-
Ù·È ·ÏËıÂ‡ÂÈ ÁÈ· Î¿ıÂ Ú·ÁÌ·ÙÈÎfi ·ÚÈıÌfi x.

�22. N· Ï‡ÛÂÙÂ ÙËÓ ·Ó›ÛˆÛË  |(x – 1)5 | < 32.

|(x – 1)5| < 32 ⇔ |x – 1|5 < 25 ⇔

⇔ |x – 1| < 2 ⇔

⇔ –2 < x – 1 < 2 ⇔ –1 < x < 3.

§§‡‡ÛÛËË

§§‡‡ÛÛËË
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AÓ ·, ‚ ≥ 0 Î·È Ó ıÂÙÈÎfi˜ ·Î¤-
Ú·ÈÔ˜, ÙfiÙÂ ÈÛ¯‡ÂÈ Ë ÈÛÔ‰˘-
Ó·Ì›· ·Ó < ‚Ó ⇔ · < ‚.

22 ))  K¿ıÂ ‰È¿ÛÙËÌ· ¢ ÙË˜ ÌÔÚÊ‹˜ (·, ‚) ‹ [·, ‚] Â›Ó·È Û‡ÓÔÏÔ Ï‡ÛÂˆÓ ÌÈ·˜ ·Ó›Ûˆ-
ÛË˜ ÙË˜ ÌÔÚÊ‹˜ |x – x0| < Ú ‹ |x – x0| ≤ Ú ·ÓÙ›ÛÙÔÈ¯·.

· + ‚
TÔ x0 Â›Ó·È ÙÔ Î¤ÓÙÚÔ ÙÔ˘ ¢ (‰ËÏ·‰‹ x0 = ––––––) Î·È ÙÔ Ú Â›Ó·È Ë ·ÎÙ›Ó· ÙÔ˘ ¢

2
‚ – ·(‰ËÏ·‰‹ Ú = –––––––).2

¶.¯., ·Ó ı¤ÏÔ˘ÌÂ Ó· ‚ÚÔ‡ÌÂ ÌÈ· ·Ó›ÛˆÛË ÙË˜ ÌÔÚÊ‹˜ |x – x0| < Ú ÌÂ Û‡ÓÔÏÔ
Ï‡ÛÂˆÓ ÙÔ (–1, 7), ¤¯Ô˘ÌÂ:

–1 + 7   7 – (–1)
ñ x0 = –––––– = 3                  ñ Ú = –––––––– = 4

2                                          2

Î·È Ë ·Ó›ÛˆÛË Ô˘ ı¤ÏÔ˘ÌÂ Â›Ó·È  |x – 3| < 4.

‚ – ·

· ‚x0
‚ – ·

––––––
2

‚ – ·
––––––

2
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�23. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:    i) (x – 4) |x – 3| ≥ 0     ii) (x – 3) |x – 2| < 0

i)  ñ AÓ x ≠ 3, ÙfiÙÂ |x – 3| > 0 Î·È Ë ·Ó›ÛˆÛË ÁÚ¿ÊÂÙ·È:
(x – 4) |x – 3| 0

(x – 4) |x – 3| ≥ 0 ⇔ ––––––––––––– ≥ –––––– ⇔ x – 4 ≥ 0 ⇔ x ≥ 4.
|x – 3| |x – 3|

ñ AÓ x = 3, Ë ·Ó›ÛˆÛË Á›ÓÂÙ·È 0 ≥ 0 Î·È ·ÏËıÂ‡ÂÈ.
TÂÏÈÎ¿, ÏÔÈfiÓ: (x – 4) |x – 3| ≥ 0 ⇔ (x = 3 ‹ x ≥ 4).

ii) ñ AÓ x ≠ 2, ÙfiÙÂ |x – 2| > 0 Î·È Ë ·Ó›ÛˆÛË ÁÚ¿ÊÂÙ·È:
(x – 3) |x – 2| 0

(x – 3) |x – 2| < 0 ⇔ ––––––––––––– < –––––– ⇔ x – 3 < 0 ⇔ x < 3 (ÌÂ x ≠ 2).
|x – 2|        |x – 2|

ñ AÓ x = 2, Ë ·Ó›ÛˆÛË Á›ÓÂÙ·È 0 < 0 Î·È ‰ÂÓ ·ÏËıÂ‡ÂÈ.
TÂÏÈÎ¿, ÏÔÈfiÓ: (x – 3) |x – 2| < 0 ⇔ 2 ≠ x < 3.

XÚ‹ÛÈÌÂ˜ ·Ú·ÙËÚ‹ÛÂÈ˜

�24. XÚËÛÈÌÔÔÈÒÓÙ·˜ ÙËÓ ¤ÓÓÔÈ· ÙË˜ ·fiÛÙ·ÛË˜ ‰‡Ô ·ÚÈıÌÒÓ, ÌÔÚÔ‡ÌÂ Ó·
«Ì·ÓÙ¤„Ô˘ÌÂ» ÙË Ï‡ÛË ÌÂÚÈÎÒÓ ·ÏÒÓ ·ÓÈÛÒÛÂˆÓ (.¯., ÙˆÓ ÌÔÚÊÒÓ
|x – x0| < Ú, |x – x0| > Ú, |x – x1| < |x – x2| , fiÔ˘ Ú, x0, x1, x2 ÁÓˆÛÙÔ› ·ÚÈıÌÔ› ).
°È· ·Ú¿‰ÂÈÁÌ·:

§§‡‡ÛÛËË

|x – 6| < 4 d(x, 6) < 4 2 < x < 10

|x – 5| > 2 d(x, 5) > 2
x < 3

‹
x > 7

|x – 6| < |x – 10| d(x, 6) < d(x, 10) x < 8

NA < NB

EEÍÍ››ÛÛˆ̂ÛÛËË -- IIÛÛÔÔ‰‰‡‡ÓÓ··ÌÌËË 
™™¯̄‹‹ÌÌ·· §§‡‡ÛÛËË

AAÓÓ››ÛÛˆ̂ÛÛËË ‰‰ÈÈ··ÙÙ‡‡ˆ̂ÛÛËË

123123
4      4

6

123123
2      2

5

A N M B

6 x 8 10
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�25. °ÂÓÈÎ‹ Ì¤ıÔ‰Ô˜ Â›Ï˘ÛË˜ ·Ó›ÛˆÛË˜ ÌÂ ¤Ó· ·fiÏ˘ÙÔ
°È· Ó· Ï‡ÛÔ˘ÌÂ ÌÈ· ·Ó›ÛˆÛË Ô˘ ÂÚÈ¤¯ÂÈ ¤Ó· ·fiÏ˘ÙÔ:

A) AÓ ‰ÂÓ Î¿ÓÔ˘ÌÂ ¯Ú‹ÛË ÙˆÓ Û¯ÔÏ›ˆÓ ÛÙË Ï‡ÛË ÙË˜ ¿ÛÎËÛË˜ 13.

ñ EÍÂÙ¿˙Ô˘ÌÂ ·Ó Ë ·Ú¿ÛÙ·ÛË Ô˘ Â›Ó·È ÛÙÔ ·fiÏ˘ÙÔ, ¤ÛÙˆ A(x), Â›Ó·È ≥0
ÁÈ· Î¿ıÂ x ‹ ≤0 ÁÈ· Î¿ıÂ x (fiˆ˜, .¯., ÛÙÈ˜ ·ÓÈÛÒÛÂÈ˜ |(x – 1)2| < x2 – 5
Î·È |–x2 – 1| > x2 – 2x).

ñ AÓ fi¯È, ÂÍÂÙ¿˙Ô˘ÌÂ ·Ó Ë ·Ó›ÛˆÛË ¤¯ÂÈ Î¿ÔÈ· ÂÈ‰ÈÎ‹ ÌÔÚÊ‹.
¶.¯., ÂÍÂÙ¿˙Ô˘ÌÂ ·Ó, «·ÔÌÔÓÒÓÔÓÙ·˜» ÙÔ ·fiÏ˘ÙÔ, ·›ÚÓÂÈ ÙË ÌÔÚÊ‹
|A(x)| >< B(x), fiÔ˘ B(x) = A(x) ‹ B(x) = – A(x) ‹ B(x) ÛÙ·ıÂÚfi, ÔfiÙÂ Ï‡ÓÂ-
Ù·È ÌÂ ÙÔÓ ·ÓÙ›ÛÙÔÈ¯Ô ÙÚfiÔ.

ñ AÓ Ô‡ÙÂ ·˘Ùfi Û˘Ì‚·›ÓÂÈ, ÙfiÙÂ Û¯ËÌ·Ù›˙Ô˘ÌÂ ›Ó·Î· ÌÂ ÙÈ˜ Ú›˙Â˜ Î·È ÙÔ Úfi-
ÛËÌÔ ÙÔ˘ A(x) Î·È ·›ÚÓÔ˘ÌÂ ÂÚÈÙÒÛÂÈ˜ ÁÈ· ÙÔ x.

B) AÓ Î¿ÓÔ˘ÌÂ ¯Ú‹ÛË ÙˆÓ Û¯ÔÏ›ˆÓ ÛÙË Ï‡ÛË ÙË˜ ¿ÛÎËÛË˜ 13.

ñ º¤ÚÓÔ˘ÌÂ, ·Ó Â›Ó·È ‰˘Ó·ÙfiÓ, ÙËÓ ·Ó›ÛˆÛË ÛÙË ÌÔÚÊ‹ |A(x)| >< B(x) Î·È
ÂÊ·ÚÌfi˙Ô˘ÌÂ ·Â˘ıÂ›·˜ ÙÈ˜ È‰ÈfiÙËÙÂ˜ |A(x)| < B(x) ⇔ –B(x) < A(x) < B(x)
‹ |A(x)| > B(x) ⇔ (A(x) > B(x) ‹ A(x) < –B(x)), ¯ˆÚ›˜ Ó· ·Û¯ÔÏËıÔ‡ÌÂ
Î·ıfiÏÔ˘ ÌÂ ÙÔ ÚfiÛËÌÔ ÙÔ˘ A(x) ‹ ÙÔ˘ B(x) (Î·È, Ê˘ÛÈÎ¿, ¯ˆÚ›˜ Ó· ‰È·-
ÎÚ›ÓÔ˘ÌÂ ÂÚÈÙÒÛÂÈ˜).

�26. N· ‚ÚÂ›ÙÂ ÔÈÂ˜ ·fi ÙÈ˜ ·Ú·Î¿Ùˆ ÚÔÙ¿ÛÂÈ˜ Â›Ó·È ÛˆÛÙ¤˜ (™) Î·È ÔÈÂ˜ Ï·Ó-
ı·ÛÌ¤ÓÂ˜ (§). ™   §

i)     AÓ –3 < x < 7, ÙfiÙÂ |x – 2| < 5. � �
ii)    AÓ x < –5 ‹ x > 3, ÙfiÙÂ |x + 1| > 4. � �
iii)   AÓ x – 10 ≤ y Î·È x + 10 ≥ y, ÙfiÙÂ |x – y| ≤ 10. � �
iv)   OÈ Ï‡ÛÂÈ˜ ÙË˜ ·Ó›ÛˆÛË˜ |x| < 3 Â›Ó·È ÔÈ ·ÚÈıÌÔ›  –2, –1, 0, 1, 2

Î·È ÌfiÓÔ ·˘ÙÔ›. � �
–6v)    AÓ | –––– | > 3, ÙfiÙÂ –2 < x < 2 (ÌÂ x ≠ 0). � �x

vi)   AÓ x < 2 Î·È y < 3, ÙfiÙÂ xy < 6. � �
vii)  AÓ |x| < 2 Î·È |y| < 3, ÙfiÙÂ |xy| < 6. � �
viii) AÓ  – 4 < x < 4  Î·È  –5 < y < 5,  ÙfiÙÂ  –20 < xy < 20. � �
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ix)   AÓ x ≤ 4, ÙfiÙÂ x2 ≤ 16. � �
x)    IÛ¯‡ÂÈ Ë ÈÛÔ‰˘Ó·Ì›· x2 ≤ 16 ⇔ – 4 ≤ x ≤ 4. � �
xi)   AÓ |x| ≤ |y|, ÙfiÙÂ  – |y| ≤ x ≤ |y|. � �
xii)  AÓ |x| ≤ |y|, ÙfiÙÂ |x| ≤ y ‹ |x| ≤ –y. � �
xiii) H ·Ú¿ÛÙ·ÛË A = |x + 2| – |x – 2|, ÌÂ |x| ≥ 2, Â›Ó·È ÛÙ·ıÂÚ‹. � �
xiv) IÛ¯‡ÂÈ Ë ÈÛÔ‰˘Ó·Ì›· 0 < |x – 2| < 3 ⇔ –1 < x < 5. � �

�27. N· ‚ÚÂ›ÙÂ ÔÈÂ˜ ·fi ÙÈ˜ ·Ú·Î¿Ùˆ ÚÔÙ¿ÛÂÈ˜ Â›Ó·È ÛˆÛÙ¤˜ (™) Î·È ÔÈÂ˜ Ï·Ó-
ı·ÛÌ¤ÓÂ˜ (§). ™   §

i)     AÓ x < 10, ÙfiÙÂ |x| < 10. � �
ii)    AÓ x > 10, ÙfiÙÂ |x| > 10. � �
iii)   AÓ x < –5, ÙfiÙÂ |x| < |–5|. � �
iv)   AÓ x > –5, ÙfiÙÂ |x| > |–5|. � �
v)    AÓ x < –5, ÙfiÙÂ |x| > |–5|. � �
vi)   AÓ x > –5, ÙfiÙÂ |x| < |–5|. � �
vii)  AÓ x < 5, ÙfiÙÂ |x – 5| < 0. � �
viii) AÓ x < ·, ÙfiÙÂ |x – ·| > 0. � �

ix)   |x – ·| ≤ 0 ⇔ x ≤ ·. � �
x)    (x + 2) |x| ≤ 0 ⇔ x ≤ –2. � �

xi)   x|x – 3| > 0 ⇔ x > 0. � �
xii)  °È· Î¿ıÂ Ú·ÁÌ·ÙÈÎfi ·ÚÈıÌfi · Ë ·Ó›ÛˆÛË |x| > · ¤¯ÂÈ ¿ÂÈÚÂ˜

ÛÂ Ï‹ıÔ˜ Ï‡ÛÂÈ˜. � �
xiii) |x – ·| > 0 ⇔ x ≠ ·. � �
xiv) AÓ |x| ≥ · ÁÈ· Î¿ıÂ Ú·ÁÌ·ÙÈÎfi ·ÚÈıÌfi x, ÙfiÙÂ · ≤ 0. � �
xv)  H ÂÍ›ÛˆÛË |x| < · Â›Ó·È ·‰‡Ó·ÙË ⇔ · < 0. � �

�28. N· ‚ÚÂ›ÙÂ ÔÈÂ˜ ·fi ÙÈ˜ ·Ú·Î¿Ùˆ ÚÔÙ¿ÛÂÈ˜ Â›Ó·È ÛˆÛÙ¤˜ (™) Î·È ÔÈÂ˜ Ï·Ó-
ı·ÛÌ¤ÓÂ˜ (§).

™   §

i)     AÓ |x| > 2, ÙfiÙÂ x > 2 Î·È x < –2. � �
ii)    AÓ – 4 < x < 5, ÙfiÙÂ |x| < 5. � �
iii)   H ·Ó›ÛˆÛË |x| ≤ 0 Â›Ó·È ·‰‡Ó·ÙË. � �
iv)   H ·Ó›ÛˆÛË |3x2 + 12| ≤ 0 Â›Ó·È ·‰‡Ó·ÙË. � �
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v)    H ·Ó›ÛˆÛË |x| > 0 ·ÏËıÂ‡ÂÈ ÁÈ· Î¿ıÂ Ú·ÁÌ·ÙÈÎfi ·ÚÈıÌfi x. � �
vi)   AÓ x + 1 > 0 Î·È x – 5 < 0, ÙfiÙÂ |x – 2| < 3. � �
vii)  IÛ¯‡ÂÈ |x – 2| + |y + 3| > 0 ÁÈ· ÔÔÈÔ˘Û‰‹ÔÙÂ Ú·ÁÌ·ÙÈÎÔ‡˜

·ÚÈıÌÔ‡˜ x, y. � �
viii) IÛ¯‡ÂÈ |x – 2| + |y + 3| ≥ 0 ÁÈ· ÔÔÈÔ˘Û‰‹ÔÙÂ Ú·ÁÌ·ÙÈÎÔ‡˜

·ÚÈıÌÔ‡˜ x, y. � �
ix)   IÛ¯‡ÂÈ |x – 2| + |x + 3| > 0 ÁÈ· Î¿ıÂ Ú·ÁÌ·ÙÈÎfi ·ÚÈıÌfi x. � �
x)    OÈ Û¯¤ÛÂÈ˜ |x| + |y| ≠ 0 Î·È |x| + |y| > 0 Â›Ó·È ÈÛÔ‰‡Ó·ÌÂ˜

(‰ËÏ·‰‹ ÈÛ¯‡Ô˘Ó ÁÈ· ÙÈ˜ ›‰ÈÂ˜ ·ÎÚÈ‚Ò˜ ÙÈÌ¤˜ ÙˆÓ x, y). � �
xi)  |x| ≤ 0 ⇔ x = 0. � �
xii) H ·Ó›ÛˆÛË |x2 + 5| > 0 ·ÏËıÂ‡ÂÈ ÁÈ· Î¿ıÂ Ú·ÁÌ·ÙÈÎfi ·ÚÈıÌfi x. � �

�29. N· ‚ÚÂ›ÙÂ ÔÈÂ˜ ·fi ÙÈ˜ ·Ú·Î¿Ùˆ ÚÔÙ¿ÛÂÈ˜ Â›Ó·È ÛˆÛÙ¤˜ (™) Î·È ÔÈÂ˜ Ï·Ó-
ı·ÛÌ¤ÓÂ˜ (§).

™   §
i)    H ·Ó›ÛˆÛË |x| > · ‰ÂÓ Â›Ó·È ÔÙ¤ (‰ËÏ·‰‹ ÁÈ· Î·Ì›· ÙÈÌ‹ ÙÔ˘ ·)

·‰‡Ó·ÙË. � �
ii) H ·Ó›ÛˆÛË |x| ≤ · ‰ÂÓ ·ÏËıÂ‡ÂÈ ÔÙ¤ ÁÈ· fiÏÔ˘˜ ÙÔ˘˜

Ú·ÁÌ·ÙÈÎÔ‡˜ ·ÚÈıÌÔ‡˜ x. � �
iii)  AÓ Ë ·Ó›ÛˆÛË |x| ≤ · Â›Ó·È ·‰‡Ó·ÙË, ÙfiÙÂ · < 0. � �
iv)  H ·Ó›ÛˆÛË |x| > · ·ÏËıÂ‡ÂÈ ÁÈ· Î¿ıÂ x ·Ó Î·È ÌfiÓÔ ·Ó · ≤ 0. � �
v)   AÓ Ë ·Ó›ÛˆÛË |x| ≤ · ‰ÂÓ Â›Ó·È ·‰‡Ó·ÙË, ÙfiÙÂ ¤¯ÂÈ ¿ÂÈÚÔ

Ï‹ıÔ˜ Ï‡ÛÂˆÓ. � �
vi)  AÓ Ë ·Ó›ÛˆÛË |x| < · ‰ÂÓ Â›Ó·È ·‰‡Ó·ÙË, ÙfiÙÂ ¤¯ÂÈ ¿ÂÈÚÔ

Ï‹ıÔ˜ Ï‡ÛÂˆÓ. � �
vii) AÓ Ë ·Ó›ÛˆÛË |x| ≤ · ¤¯ÂÈ ÂÚÈÛÛfiÙÂÚÂ˜ ·fi Ì›· Ï‡ÛÂÈ˜, ÙfiÙÂ

¤¯ÂÈ ¿ÂÈÚÔ Ï‹ıÔ˜ Ï‡ÛÂˆÓ. � �

�30. A‰‡Ó·ÙË Â›Ó·È Ë ·Ó›ÛˆÛË:
A. |x| + 2 < 5      B. |x + 5| < 2      °. |x| + 5 < 2      ¢. |x + 2| < 5

�31. A‰‡Ó·ÙË Â›Ó·È Ë ·Ó›ÛˆÛË:
A. |x| ≥ – 4 B. |x| > 101010

°. |x| < – |–2| ¢. |x| < 0,000000001

�32. °È· Î¿ıÂ Ú·ÁÌ·ÙÈÎfi ·ÚÈıÌfi x ·ÏËıÂ‡ÂÈ Ë ·Ó›ÛˆÛË:
A. |x + 2| < 5      B. |x| + 2 < 5      °. |x| + 5 < 2      ¢. |x| + 2 < |x| + 5
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�33. A‰‡Ó·ÙË Â›Ó·È Ë ·Ó›ÛˆÛË:
A. |x| + 1 > 6      B. |x| + 3 > 3      °. |x| + 5 > |x| ¢. |–x| + 2 < |x|

�34. °È· Î¿ıÂ Ú·ÁÌ·ÙÈÎfi ·ÚÈıÌfi x ·ÏËıÂ‡ÂÈ Ë ·Ó›ÛˆÛË:
A. |x| > 0             B. |x| + 5 > 3      °. |x + 3| > 5       ¢. |x| + 3 > 5

�35. H ·Ó›ÛˆÛË |x| – x ≥ 2 ·ÏËıÂ‡ÂÈ ·Ó Î·È ÌfiÓÔ ·Ó:
A. x ≤ 0      B. x ≤ –1      °. x ≤ 2      ¢. x ≤ –2

|· – 2| + |· + 2|
�36. AÓ 0 < |·| < 2, ÙfiÙÂ Ë ·Ú¿ÛÙ·ÛË  K = –––––––––––––––– Â›Ó·È ›ÛË ÌÂ:

|· – 2| – |· + 2|
2             ·             2        ·A. – ––– B. – ––– °. ––– ¢. –––
·              2          ·         2

�37. A‰‡Ó·ÙË Â›Ó·È Ë ·Ó›ÛˆÛË:
A. |x| < x  B. |x| ≤ x      °. |x| > x        ¢. |x| ≥ x

�38. A‰‡Ó·ÙË Â›Ó·È Ë ·Ó›ÛˆÛË:
A. |x| ≥ –x        B. |x| > –x      °. |x| < –x        ¢. |x| ≤ –x

�39. °È· Î¿ıÂ Ú·ÁÌ·ÙÈÎfi ·ÚÈıÌfi x ÈÛ¯‡ÂÈ:
A. |x| > 0          B. |x| ≤ x        °. |x| ≥ 10–30 ¢. |x| ≥ –x

�40. °È· Î¿ıÂ Ú·ÁÌ·ÙÈÎfi ·ÚÈıÌfi x ÈÛ¯‡ÂÈ:
A. |x|3 = x3 B. |x| ≤ –x   °. |x| ≥ x        ¢. |x| > –x

�41. AÓ |x| ≤ x Î·È |y| ≤ –y Î·È xy ≠ 0, ÙfiÙÂ:
A. x – y < 0      B. xy > 0       °. x < 0 < y  ¢. y – x < 0

�42. AÓ |x| > x Î·È |y| > –y, ÙfiÙÂ:
xA. y – x < 0      B. ––– > 0   °. x – y < 0   ¢. xy ≥ 0y

�43. N· Û˘ÌÏËÚÒÛÂÙÂ ÙÔÓ ›Ó·Î· fiˆ˜ ‰Â›¯ÓÂÈ Ë 1Ë ÁÚ·ÌÌ‹ ÙÔ˘.

|x – 2| < 3 d(x, 2) < 3 –1 < x < 5

|x| < 2

d(x, 5) < 2

2 < x < 10

|x + 4| < 5

d(x, –2) < 1

–6 < x < 2

AfiÏ˘ÙË ÙÈÌ‹ AfiÛÙ·ÛË TÈÌ¤˜ ÙÔ˘ x
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�44. N· Û˘ÌÏËÚÒÛÂÙÂ ÙÔÓ ›Ó·Î· fiˆ˜ ‰Â›¯ÓÂÈ Ë 1Ë ÁÚ·ÌÌ‹ ÙÔ˘.

�B·ÛÈÎ¤˜ ·ÛÎ‹ÛÂÈ˜

�45. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
i) |x – 5| < 7      ii) |2x – 7| ≤ 1      iii) |x + 2| > 2      iv) |2x – 1| ≥ 5

�46. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
i) |x| ≥ 0      ii) |x| > 0      iii) |x| < 0      iv) |x| ≤ 0

�47. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
i) |5x – 3| < 0      ii) |2x – 10| ≥ 0      iii) 0 > |4 – x| iv) 0 ≤ |x + 2|

�48. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
i) |3x – 6| < –6      ii) |5x + 8| ≥ –2      iii) |x – 5| > –5      iv) |2x + 5| ≤ –1

�49. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
i) |5x + 10| ≤ 0      ii) |6 + 3x| > 0      iii) |2x – 8| ≤ 0      iv) |–2x + 6| > 0

�50. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
i) |8 – 5x| ≤ 2        ii) |2 – x| < 2            iii) |1 – 2x| < 5      iv) |–3x + 2| ≥ 1 
v) |–3x – 2| ≤ 0   vi) |–5x + 2| > 0   vii) – |–x – 2| < 0   viii) – |10 – 5x| ≥ 0

�51. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
i) |x| < √3 – 2      ii) |x| < √2 – 1      iii) |x| > √5 – 2      iv) |x| > √5 – 3
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�52. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:    i) |x + 4| ≤ 3 – √9       ii) |x – 2| > 18 – 3 √2

�53. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
i)  |x| <  – 3    ii) |x – 3| >  – 3      iii) |x – 3| < | – 3|

iv) |x| <  – 4      v) |x – 4| >  – 4      vi) |x – 4| < | – 4|

�54. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
i) (x2 + 5) |x| < 3(x2 + 5)      ii) |x – 2| (x2 + 3) ≥ x2 + 3

�55. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
x – 2                         x – 5                       x – 3

i)   | –––––– | ≥ 0        ii) | –––––– | > 0             iii) | –––––– | > –1 
x + 4                       x + 1                     x + 5

x – 4                  x2 – 25
iv) | –––––– | ≥ –1    v) | –––––––– | ≤ 0

x + 8                  10x – 50

�56. N· ·Ô‰Â›ÍÂÙÂ fiÙÈ:
i)   AÓ  x + 5 ≥ y Î·È x – 5 ≤ y,  ÙfiÙÂ |x – y| ≤ 5.
ii)  AÓ  x > y + 2 ‹ x < y – 2,  ÙfiÙÂ |x – y| > 2.
iii) AÓ  y < x – 4 ‹ y > x + 4,  ÙfiÙÂ |x – y| > 4.

�57. N· ‚ÚÂ›ÙÂ ÁÈ· ÔÈÂ˜ ÙÈÌ¤˜ ÙÔ˘ Ú·ÁÌ·ÙÈÎÔ‡ ·ÚÈıÌÔ‡ x ÈÛ¯‡ÂÈ:
i)   2 < |x| < 5          ii) 1 ≤ |2x – 1| < 5      iii) –2 ≤ |x – 1| ≤ 5 
iv) 0 ≤ |x + 2| ≤ 1      v) 0 < |x + 2| < 4   vi) –3 ≤ |10 + 5x| ≤ 0

�58. N· Ï‡ÛÂÙÂ ÙÈ˜ ÂÍÈÛÒÛÂÈ˜:
5|x – 6| + 2                     7|x + 2| + 12          5|x – 3| + 8

i) –––––––––––– ≤ 4     ii) ––––––––––––– ≤ 3        iii) ––––––––––– > 2
3                   4                    4

3|–x + 5| + 4          5 – |–x – 2| |2x – 5| + 20x
iv) ––––––––––––– > 4    v) ––––––––––– ≤ –2          vi) –––––––––––––– ≥ 4x + 3

4                    6               5

�59. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:

2|4x + 1| – 1     |4x + 1| + 1              |x – 3| + 6                      5|x – 3| + 6
i)   –––––––––––– ≤ –––––––––––– ii) 5 –––––––––– – 4|x – 3| < ––––––––––––

3                      2                  4                 8
5|x + 4| + 8  3|x + 4| – 6    –7|x + 4| + 30

iii) –––––––––––– – ––––––––––– ≤ –––––––––––––– – |x + 4|
4                  2                 6

– |x – 5| + 1   2 – 3|x – 5| 5|x – 5| + 24
iv) ––––––––––– – –––––––––––– < –––––––––––– – 2

4                    8                        12

�60. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
|x – 5| + 1                         5 – |5 – x|

i)   –––––––––– – |x – 5| ≤ 1 – ––––––––––
2                   4
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|x – 3| + 2                    10 – |3 – x|
ii)  –––––––––– – |2x – 6| > –––––––––– – 7

3                   6
2 + |4 – x| 3 – |x – 4|

iii) –––––––––– – –––––––––– ≥ –1 + |8 – 2x|
4                  2

|3x – 6| – 4  |5x – 10| – 8
iv) ––––––––––– – –––––––––––– < –6

10                     4

�61. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:

2|3 – x| – 1               |3 – x| – 8
i)   ––––––––––– – |x – 3| > ––––––––– + 1

3                                  3
|3x – 2| + 2     |2 – 3x| 6 – |3x – 2|

ii) ––––––––––– – –––––––– > ––––––––––– – 2
2                 3                    2

– |3x – 6| + 2  |x – 2| – 6      |2 – x| – 16
iii) –––––––––––– – ––––––––– ≤ –––––––––– + 3 – |2 – x|

4                   12                   8

�62. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
12                            3i) |5x – 2| – |0,4 – x| < ––– ii) |2x – 3| > | x – ––– | iii) |10x – 3| ≤ |0,3 – x|
5                             2

�63. N· ‚ÚÂ›ÙÂ ÙÈ˜ ·Î¤Ú·ÈÂ˜ ÙÈÌ¤˜ ÙÔ˘ x ÁÈ· ÙÈ˜ ÔÔ›Â˜ ÈÛ¯‡ÂÈ:
i) |x – 2| < 3      ii) 2 < |x| < 5      iii) 0 < |x – 1| < 3 

�64. N· ‚ÚÂ›ÙÂ ÙË ÌÈÎÚfiÙÂÚË ıÂÙÈÎ‹ ·Î¤Ú·È· Ú›˙· ÙË˜ ·Ó›ÛˆÛË˜  |x – 2| > 4.

�65. N· ‚ÚÂ›ÙÂ ÙË ÌÂÁ·Ï‡ÙÂÚË ·ÚÓËÙÈÎ‹ ·Î¤Ú·È· Ú›˙· ÙË˜ ·Ó›ÛˆÛË˜:
i) |x| ≥ 5      ii) |x – 4| > 6 

�66. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
i)   |x|3 > 8                  ii) |x – 2|107 ≤ 1            iii) |x5| < 32 
iv) |(x – 4)7| > 128      v) 0 < |x – 1|15 < 1      vi) 1 < |x – 1|3 ≤ 64 

�67. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
i)   x2 < 1                       ii)    x2 > 4                     iii)  x4 ≤ 1  
iv)  (x – 2)4 ≥ 16             v)    x8 < 256               vi) (x + 1)12 ≤ 512

vii) (x – 6)56 > (– 4)28 viii) 9 < x2 < 25          ix)  0 < x10 < 1     
x)   4 < (x – 1)2 < 16      xi)   0 < (x – 5)4 < 16      xii) x6 ≥ 16x2

�68. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
i)   |x + 3| > |x – 1| ii) |2x + 1| – 2|x| ≤ 0         iii) |4 – 5x| ≥ |5x + 4|
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x + 4        3x – 4             5                10iv) | –––––– | > | ––––––– | v) | –––––– | < | ––––––– | vi) |4x – 3| < |4x + 5|
2               6                x + 2        2x – 1

�69. AÓ · < ‚, Ó· Ï‡ÛÂÙÂ ÙËÓ ·Ó›ÛˆÛË  |x – ·| > |x – ‚|.

�70. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
i)   (|x – 2| + 2) (3x + 6) < 0 ii)  (|x + 1| + 1) (|x + 2| – 2) ≤ 0 
iii) (x2 + 3) (|x| – 3) > 0            iv) (|x – 3| + 1) (|x| – |x – 2|) > 0 

�71. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
i)  (x – 4) (|x| – 5) ≥ 0         ii) (x + 2) (3|x| – 12) < 0      iii) (|x| – 4) (3x – 6) < 0 
iv) (2 – |x|) (2 + x) > 0     v) (|x| – 3) (x – 3) > 0         vi) (|x| – 4) (x – 4) ≤ 0 

|x| – 4                |x| – 3
�72. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:   i) –––––– < 0      ii) –––––– ≤ 0 

x – 2                    x – 5

�73. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
i) (x + 3) |x – 1| ≤ 0      ii) (x – 5) |x – 4| ≥ 0      iii) (x + 2) |x – 3| > 0 

�74. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
i)   x · |x2 – 4| > 0            ii)  x · |x2 – 4| ≥ 0 
iii) (x + 2) |x2 – 5x| > 0 iv) (x – 5) |x2 – 4x| ≥ 0 

�75. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
i)  |–x2 – 5| ≤ x2 – 2x – 1           ii)  |x2 + 3| – 5x > x2 – 2 
iii) |(x – 2)2| < x2 – 8          iv) |x2 – 10x + 25| ≥ x2 – 5 
v) |2x – x2 – 1| < x2 – 7            vi) 2x2 – |2x2 – 40x + 200| > 45 

�76. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
i) ||x – 2| + 3| < 5      ii) |– |x – 4| – 2| > 6      iii) ||x – 2| + 2| ≤ 2 

�77. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
i)    ||x – 2| + 3| < 5 – |x – 2| ii)  |x2 + 5|x|| ≥ x2 + 20 
iii)  ||x – 2| + |x + 3|| ≤ |x – 2| – |x + 3| iv) ||x – 5| + 4| > 10 – |2x – 10|

v)   ||2x – 4| + 1| < 6 – |6 – 3x| vi) ||3 – x| + 16| > |x – 3| + x2

vii) ||1 – x| + |1 + x|| > |x – 1| – |x + 1|

�78. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
i)   |3x2 + 5| – |–2x2 – 1| < x2 – 8x     ii)  –|x2 – 12x + 36| ≤ 3 – |–x2 + 6x – 9|
iii) |2|x| + 3x2| – |–3x2 – 5|x|| < –12    iv) |(16 – |x|) |x| – 64| > |8(|x| – 2) – x2|
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�79. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
i) |2x – 1| > 3 – x      ii) |2x – 4| < x – 1      iii) 2|x + 1| > 4 + x 

�80. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
i) |3x – 2| ≥ x + 2      ii) |x – 2| < x      iii) 3|x + 1| > x – 1 

�81. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
i)   (|x| – x) (|x – 2| + 1) ≤ 0  ii)  (x + |x|) (|x + 4| + 4) > 0 
iii) (|x| – x) (x + 1) ≤ 0           iv) (|x| – x) (x – 1) ≥ 0 
v)  (|x| + x) (x – 1) ≤ 0 

�82. N· Ï‡ÛÂÙÂ ÙËÓ ·Ó›ÛˆÛË  (x – 1) |x – 2| ≥ x – 2.

�83. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:

|x – 3| |2x – 10| |2x + 6|
i)   –––––– ≥ 0      ii) –––––––– ≥ 0         iii) –––––––– > 0 

x – 3                      5 – x                        5x + 20
|x – 4| |x – 3| |x|

iv) –––––– < 0      v) –––––– < x + 5      vi) ––– > |x| – 2
x – 5                    x – 3                       x

�84. AÓ x ≠ 3, Ó· ÂÍÂÙ¿ÛÂÙÂ ·Ó Â›Ó·È ·ÏËı‹˜ Ë ÈÛÔ‰˘Ó·Ì›·:
x – 2                                               |x – 2|

i) –––––– > 1 ⇔ x – 2 > |x – 3| ii) –––––– > 1 ⇔ |x – 2| > x – 3
|x – 3| x – 3

�85. N· ‚ÚÂ›ÙÂ ÁÈ· ÔÈÂ˜ ÙÈÌ¤˜ ÙÔ˘ Ú·ÁÌ·ÙÈÎÔ‡ ·ÚÈıÌÔ‡ x ÈÛ¯‡ÂÈ:
i) |x| = x        ii) |x| > x        iii) |x| < x  iv) |x| ≥ x  v) |x| ≤ x

�86. N· ‚ÚÂ›ÙÂ ÁÈ· ÔÈÂ˜ ÙÈÌ¤˜ ÙÔ˘ Ú·ÁÌ·ÙÈÎÔ‡ ·ÚÈıÌÔ‡ x ÈÛ¯‡ÂÈ:
i) |x| = –x     ii) |x| > –x      iii) |x| < –x iv) |x| ≥ –x      v) |x| ≤ –x 

�87. N· Ï‡ÛÂÙÂ ÙÈ˜ ÂÍÈÛÒÛÂÈ˜:
i)   ||x| – 2| = |x| – 2          ii)  ||x| – 5| = 5 – |x|

iii) |x4 – 16| = 16 – x4 iv) |x4 – 1| = x4 – 1 

�88. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
i)   |4x – 3| ≥ 4x – 3      ii)  |2x + 1| < 2x + 1 
iii) |x + 5| ≤ x + 5      iv) |2x – 1| > 2x – 1 

�89. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
i)   |5x – 8| ≥ 8 – 5x         ii)  |3x – 5| < 5 – 3x 
iii) |2x – 5| ≤ –2x + 5      iv) |x + 2| > –x – 2 
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�90. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
i)   |x2 – 16| ≤ x2 – 16   ii)  |x2 – 100| > x2 – 100 
iii) ||x| – 2| ≤ 2 – |x| iv) |5 – |x|| < |x| – 5 

�91. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
3       5          5              1   4i) –––––– ≥ 1      ii) ––––––– ≤ ––– iii) ––– > –––

|x – 4| |x + 2| |x| x2 9

�92. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
x2 – 1        x2 – 16       x2 – 100         x2 – 25i) –––––– < 3      ii) ––––––– ≤ 8      iii) –––––––– ≥ 20      iv) ––––––– > 6
|x| – 1       |x| – 4          |x| – 10      |x| – 5

�93. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
i) x|x| – 4 < 4|x| – x      ii) 2(x – |x|) < x|x| – 4

�¢È¿ÊÔÚÂ˜ ÂÈÏ¤ÔÓ ·ÛÎ‹ÛÂÈ˜

�94. N· ‚ÚÂ›ÙÂ ÔÈÂ˜ ·fi ÙÈ˜ ·Ú·Î¿Ùˆ ·ÓÈÛÒÛÂÈ˜ Â›Ó·È ·‰‡Ó·ÙÂ˜:
i) |x – 2 + x – 6| > |x – 2| + |x – 6| ii) ||5 – x| – |x + 3|| > 8
iii) |x – 1| – |4 – x| > 3                         iv) |x3 – x – 1| < x3 – x – 1
v) |x3 – x – 1| < 1 + x – x3

�95. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
i)   |x – 2| + |x – 8| < |x – 2 + x – 8|
ii)  |x2 – 16| + |x + 4| ≥ |x2 – 16 + x + 4|
iii) |x2 + 3x| + |2x – 6| < |x2 + 5x – 6|
iv) |x2 + 3x + 2| + |x2 + 5x – 6| ≥ |2x2 + 8x – 4|

�96. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
8 + |x| 4           1    1i) –––––– < 3      ii) x|x – 4| ≤ 4x      iii) |x| < ––– iv) ––– > –––x                                                             x |x| x

�97. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:    i) 3|x| ≤ x2 ii) |x3| ≥ 5x2 iii) |x3| < 10x2

�98. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
i)  |x – 5| · |x + 5| ≤ 2|x + 5| ii) 4|x + 3| ≥ x2 |x + 3|

iii) x2 |x – 2| < 9|x – 2| iv) (x – 5)2 < 3|x – 5|

v) |x| · |x – 2| > |x – 2| vi) |x – 3| · |x – 5| ≤ |x – 3|
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�99. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
i) |x2 – 3x| < 4|x| ii) |x2 – x| ≥ 5|x| iii) |x2 + 3x| < |4x + 12|

�100. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:

i) |3|x| – 1| ≤ 5      ii) ||1 – x| – 2| < 1      iii) ||x| – 4| < 4

�101. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:

i) ||1 – x| – 3| > 2      ii) ||x + 1| – 2| > 3      iii) ||x| – 2| ≥ 2

�102. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:

i) |||x| – 3| – 1| < 2      ii) |||x| – 2| – 3| ≤ 1      iii) |||x| – 3| – 2| < 1

�103. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:

i) |||x| – 3| – 2| ≥ 1      ii) |||x| – 10| – 5| ≥ 5

�104. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:

|x| + 7                 |x| + 6                   |4x – 3| + 8
i) –––––– ≥ 3      ii) –––––– < 2      iii) ––––––––––– > 4

|x| + 1         |x| + 3         |x| + 2

�105. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
5|x| – 4                20 – |x| –5x

i) ––––––– > 3      ii) ––––––– > 3      iii) | ––––––– | < 3
|x| + 2                   |x| + 4                      2 + |x|

�106. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
i) |x2 – 8| ≤ x2 ii) |x2 – 9| < x2 + 5      iii) |x – 2| · |x + 2| > x2 + 2

�107. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
i)   |x2 – 5| < x2 – 3        ii)  |x2 – 6| ≥ x2 – 2 
iii) |x2 – 8| ≤ x2 – 10      iv) |x2 – 12| ≥ x2 – 20

�108. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
i) |x| · |2x3 + x| ≤ 2x4 – x2 ii) |x| · |x2 + |x|| (|x| – 1) > x4 – 9

�109. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:

i)   |x2 + |x|| ≥ 2|x| + 2 

ii)  |x2 – 4| + |x + 2| < 3|x – 2| + 3 

iii) x4 – |x| < (x2 – 3) (x2 + |x| + 1)
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�110. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
3x + 10                  2|x| + 8

i) –––––––– > 4      ii) –––––––– > 3
x + |x| |x| – x

�111. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
i) ||x| – 3| < |x| + 1      ii) |2|x| – 5| ≤ |x| + 2      iii) |2|x| – 7| > |x| + 4

�112. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
x2 – 9                       x2 + 4|x| |x3| + x2

i) –––––– > 5|x| – 7      ii) ––––––––– > 4      iii) –––––––– ≤ 25
|x| + 3                          4 + |x| |x| + 1

�113. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
x2 + 3|x| x2 – 25

i) ––––––––– < |x – 4| ii) ––––––– ≥ |x + 2| – 5    iii) x2+10|x| > (|x|+10)|x+2|
|x| + 3                         |x| + 5

�114. N· Ï‡ÛÂÙÂ ÙËÓ ·Ó›ÛˆÛË  ||x| – 2| < ||x| – 6|.

�115. N· Ï‡ÛÂÙÂ ÙËÓ ·Ó›ÛˆÛË  |x – |x – 1|| < |x + |x – 1||.

�116. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
|x – 1| – |x + 5| |x – 1| – |x + 5|

i) ––––––––––––––– < 0      ii) ––––––––––––––– > 0
|x + 1| x + 1

�117. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
5|x| – 2                   |x| – 4     2

i) | –––––––– | < 1      ii) | ––––––– | < –––
2 + 3|x| |x| + 1         3

�118. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
x2 – 4                  |x2 + x|

i) | ––––––– | > 3        ii) ––––––– < 2 
x + 2                |x + 1|

�119. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
x – 1                                            x + 1i) | –––––– | · |(x – 1) (x + 3)| < 25      ii) | –––––– | · |x2 – 1| < 16 
x + 3                                                x – 1

�120. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
x – 5            10                 x2 16i) | –––––– | < ––––––– ii) | –––––– | < –––––––
x + 2        |x + 2| x + 3   |x + 3|

�121. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
x2 – 3|x| (|x| – 2)2 – 1                  x 2 – 2|x| + 1        1i) –––––––– < 5      ii) ––––––––––– > 1      iii) –––––––––––– ≥ – –––
|x| – 3                        |x| – 3                              |x| – 1              2
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�122. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
|x3| – 4x2 |x3| – 25|x| |x3| – 2x2

i) ––––––––– < 25      ii) –––––––––– > 3      iii) ––––––––– ≤ 4 
|x| – 4                         x2 – 25                        |x| – 2

�123. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
i) |x – |x|| > |x – 2| – x                         ii)  |x + |x|| <2|x| +x – 5
iii) 3 |x – |x|| +2|x+ |x|| ≤ 5|x – 4| – x     iv) |x + |x|| < |x – |x||

�124. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
|x – 3| |x + 1|

i) –––––– + 2|x + 1| ≤ 9      ii) |x + 2| – –––––– > 1 
x – 3                                                  x + 1

�125. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
i)   |x + 1| + |x – 4| > 7               ii)  |x + 1| – |2 – x| ≥ 1 
iii) |x – 2| + 3|1 – x| < 2x + 9      iv) |x + 4| – |2 – x| ≥ x – 3 

�126. N· Ï‡ÛÂÙÂ ÙËÓ ·Ó›ÛˆÛË:
1       |x + 2|

7 – 2|x – 3| + 3| ––– – x | < 5 ––––––– – 3x.
2       2

�127. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
i) |x – 1| – |x| + |2x + 3| > 2x + 4      ii) |x – 1| – |x| + |2x + 3| ≤ 2x + 4 

�128. N· ‚ÚÂ›ÙÂ ÁÈ· ÔÈÂ˜ ÙÈÌ¤˜ ÙÔ˘ x ÈÛ¯‡ÂÈ  2|x – 2| ≤ |1 – x| + 4 ≤ |x – 5|.

�129. TÈ ÛËÌ·›ÓÂÈ ÁÈ· ÙÔ˘˜ ·ÚÈıÌÔ‡˜ x, y:
i) Ë ·ÓÈÛfiÙËÙ· |x| + |y| ≤ 0;      ii) Ë ·ÓÈÛfiÙËÙ· |x| + |y| > 0;

�130. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
i) |x2 – 1| + |(x + 1) (x – 3)| ≥ 0      ii) |x2 – 9| ≥ – |x2 + 3x|

�131. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
i)   |(x – 4) (x + 5) (x – 6)| + |(x + 5) (x – 6) (x + 7)| ≤ 0 
ii)  |2x2 – 8| ≤ – |3x2 + 6x| iii) |x + 3y| ≤ – |x + 6|

�132. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
i)   |x| – x + |x2 – 64| ≤ 0       ii)  |x| + x + |x2 – 1| ≤ 0 
iii) |x| + x + |y2 – 16| ≤ 0        iv) |x + 3| + |y| ≤ y 

�133. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
i)  |2x2 – 8| + |x2 + 2x| > 0   ii)  |5 – |x|| + |x + |x|| > 0 

KKEEººAA§§AAIIOO 44:: ANI™ø™EI™

44

KEFALAIO.24.1  24-02-12 08:53  ™ÂÏ›‰· 44



iii) |x – 2| · |x – 3| · |x + 1| + |x – 1| · |x + 2| · |x – 3| > 0 
iv) |2x + y| + |x + 4| > 0 

�134. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
i) |x2 – 4| > – |(x + 2) (x + 4)| ii) |x + 3| > – |y – 2|

�135. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
i) (x + |x|)2 + (y – |y|)2 ≤ 0      ii) (x + |x|)2 + (y – |y|)2 > 0 

5x – 3
�136. N· Ï‡ÛÂÙÂ ÙËÓ ·Ó›ÛˆÛË  –––––––– ≤ 3.

|2x + 1|

|1 – x|
�137. N· Ï‡ÛÂÙÂ ÙËÓ ·Ó›ÛˆÛË  ––––––– < 4.

2 + x

�138. ™Â Î·ıÂÌ›· ·fi ÙÈ˜ ·Ú·Î¿Ùˆ ÂÚÈÙÒÛÂÈ˜, Ó· ‚ÚÂ›ÙÂ Ù· ‰È·ÛÙ‹Ì·Ù· ÛÙ·
ÔÔ›· ·›ÚÓÔ˘Ó ÙÈÌ¤˜ Ù· ·, ‚.
i)   |4 – ‚| < 1 Î·È ·‚ – |·| = 8         ii) |‚ – 5| < 4 Î·È ·‚ – |·| = 8 
iii) |5 + ‚| < 2 Î·È ·‚ + |·| = –16     iv) |3 + ‚| < 2 Î·È ·‚ – |·| = 8 

�139. N· ‚ÚÂ›ÙÂ ÁÈ· ÔÈÂ˜ ÙÈÌ¤˜ ÙÔ˘ Ú·ÁÌ·ÙÈÎÔ‡ ·ÚÈıÌÔ‡ ·:
i)  Ë ·Ó›ÛˆÛË |x| ≥ · ·ÏËıÂ‡ÂÈ ÁÈ· Î¿ıÂ x  
ii)  Ë ·Ó›ÛˆÛË |x| > · ·ÏËıÂ‡ÂÈ ÁÈ· Î¿ıÂ x 
iii) Ë ·Ó›ÛˆÛË |x| < · Â›Ó·È ·‰‡Ó·ÙË  
iv) Ë ·Ó›ÛˆÛË |x| ≤ · Â›Ó·È ·‰‡Ó·ÙË 

�140. N· Ï‡ÛÂÙÂ, ÁÈ· ÙÈ˜ ‰È¿ÊÔÚÂ˜ ÙÈÌ¤˜ ÙÔ˘ Ï, ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
i) |x – 3| < Ï + 5     ii) |x + 1| ≤ Ï – 3     iii) |x – 5| > Ï – 2     iv) |x + 1| ≥ Ï + 2

�141. N· ‚ÚÂ›ÙÂ, ÁÈ· ÙÈ˜ ‰È¿ÊÔÚÂ˜ ÙÈÌ¤˜ ÙÔ˘ Ï, fiÛÂ˜ Î·È ÔÈÂ˜ Ï‡ÛÂÈ˜ ¤¯ÂÈ Ë ·Ó›ÛˆÛË:
i) |x| < Ï – 2      ii) |x| ≤ Ï – 2      iii) |x| ≥ Ï – 5      iv) |x| > Ï – 5 

�142. AÓ |·| < |‚|:
A. Ó· ·Ô‰Â›ÍÂÙÂ fiÙÈ:   i) ‚ ≠ 0     ii) – |‚| < · < |‚|

iii) ÔÈ ·ÚÈıÌÔ› · + ‚ Î·È · – ‚ Â›Ó·È ÂÙÂÚfiÛËÌÔÈ
|·| |‚| |· + ‚|

iv) ––––––– + –––––––– = 1     v) ––––––– ≤ 1
|·| – |‚| ||·| – |‚|| |·| – |‚|

B. Ó· Ï‡ÛÂÙÂ ÙËÓ ·Ó›ÛˆÛË |·|x – ·2 < |‚|x – ‚2 Î·È Ó· ·Ô‰Â›ÍÂÙÂ fiÙÈ ÁÈ· Î¿ıÂ
Ï‡ÛË x0 ·˘Ù‹˜ ÈÛ¯‡ÂÈ x0 > 0.

2244.. AÓÈÛÒÛÂÈ˜ ÌÂ ·fiÏ˘ÙÂ˜ ÙÈÌ¤˜

45

KEFALAIO.24.1  24-02-12 08:53  ™ÂÏ›‰· 45



�143. AÓ 2|·| + 3|‚| < 6:
i)  Ó· ·Ô‰Â›ÍÂÙÂ fiÙÈ:

·) |·| < 3 Î·È |‚| < 2     ‚) |·‚| + 6 > 2|·| + 3|‚|

Á) |· + ‚| < 5                ‰) |· – ‚| < 5                             Â) |·2 – ‚2| < 13
ii) Ó· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:

·) x|·| + 12 > 4|·| + 3x     ‚) |·x| + 6 < 2|·| + 3|x|

�144. AÓ |·| + |‚| < 1:
i)  Ó· ·Ô‰Â›ÍÂÙÂ fiÙÈ:

·) |·| < 1 Î·È |‚| < 1     ‚) |·‚| + 1 > |·| + |‚|

Á) |· + ‚| < 1              ‰) |· – ‚| < 1                                  Â) |·2 – ‚2| < 1

ii) Ó· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
·) x|·| + 1 < |·| + x     ‚) |·x| + 1 > |·| + |x|

�H ·Ú¿ÛÙ·ÛË |x – ·| + |x – ‚|

�145. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
i) |x – 4| + |x – 1| ≥ 3     ii) |x| + |x + 2| > 1        iii) |x – 3| + |x – 5| < 2
iv) |x + 1| + |x – 1| ≤ 2      v) |x| + |x – 5| < 4             vi) |x – 1| + |x – 2| > 1
vii) |x + 4| + |x – 2| > 6     viii) |x + 1| + |x + 2| ≤ 1     ix) |3 – x| + |7 – x| > 4

�146. AÓ · Â›Ó·È ¤Ó·˜ ‰Â‰ÔÌ¤ÓÔ˜ Ú·ÁÌ·ÙÈÎfi˜ ·ÚÈıÌfi˜ ÌÂ · > 0, Ó· Ï‡ÛÂÙÂ, ÁÈ· ÙÈ˜
‰È¿ÊÔÚÂ˜ ÙÈÌ¤˜ ÙÔ˘ Ì, ÙËÓ ·Ó›ÛˆÛË  |x – ·| + |x + ·| < Ì.

�H ·Ú¿ÛÙ·ÛË |x – ·| – |x – ‚|

�147. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
i) |x – 3| – |x – 2| > 1 ii) |x – 2| – |x + 4| < – 6
iii) |x – 5| – |x – 2| < – 3     iv) |x – 4| – |x + 1| > 5

�148. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
i) |x – 1| – |x – 3| ≥ 2          ii) |x + 4| – |x – 1| ≤ –5
iii) |x + 2| – |x – 1| < 3       iv) |x – 2| – |x – 5| > –7

�149. N· Ï‡ÛÂÙÂ ÙÈ˜ ·ÓÈÛÒÛÂÈ˜:
i) |x – 4| – |x – 1| ≥ 3          ii) |x| – |x + 2| ≤ –2
iii) |x – 10| – |x – 8| < 2      iv) |x + 2| – |x + 5| > – 3
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KEºA§AIO 4
ANI™ø™EI™

23. AÓÈÛÒÛÂÈ˜ 1Ô˘ ‚·ıÌÔ‡

14. 

15. 

16. i) ™, ii) §, iii) §, iv) ™, v) §, vi) §

17. B                  18. °                19. ¢.

20. A                  21. °                22. ¢
23. A                  24. °               25. ¢
26. A                  27. ¢

128. i) x ≤ 2     ii) x < 0     iii) x > – –––
6

329. i) x < ––– ii) x ≥ 0     iii) x > 4
4

30. AÏËıÂ‡Ô˘Ó ÁÈ· Î¿ıÂ x ÔÈ  i), iii).
A‰‡Ó·ÙÂ˜ ÔÈ  ii), iv), v), vi).

31. AÏËıÂ‡Ô˘Ó ÁÈ· Î¿ıÂ x ÔÈ  ii), iii), iv), v).
A‰‡Ó·ÙÂ˜ ÔÈ  i), vi).

32. AÏËıÂ‡Ô˘Ó ÁÈ· Î¿ıÂ x ÔÈ  ii), iv), v).
A‰‡Ó·ÙÂ˜ ÔÈ  i), iii), vi).

733. i) A‰‡Ó·ÙË    ii) x > –––
10

34. i) y < 14     ii) ˆ ≤ –2

35. i) A‰‡Ó·ÙË     ii) x ≤ 7     iii) x > 2

36. i) x < 21     ii) x < 2     iii) x ≥ 4

37. i) x ≥ 3     ii) x < 7

38. A‰‡Ó·ÙÂ˜ ÔÈ  i), iv).
AÏËıÂ‡Ô˘Ó ÁÈ· Î¿ıÂ x ÔÈ  ii), iii).

39. i) x ≥ 4     ii) x ≤ 1     iii) x ≤ 2
iv) x ≥ 6     v) x > –2      vi) x ≤ 5
vii) –1 < x < 6

40. i) x ≤ –1     ii) x ≥ –2      iii) x < 1
iv) x ≥ 2     v) x ≤ – 4      vi) x ≥ – 3
vii) – 6 < x < 3

42. i)  x = 0, x = 1, x = 2 
ii) x = 0, x = 1, x = 2, x = 3, x = 4  

43. i) Î = – 8     ii) Î = – 52     iii) Î = –122

44. Ó = 37

45. i) x = 3     ii) x = 3    iii) x = 0

46. i) x = – 3     ii) x = – 4

47. Ó = 5

548. x = –––
6
949. x = –––
5

3             750. x = –––  ‹  x = ––– 
4      4
          751. x = –––  ‹  x = ––– 
6      6

2          852. x = –––  ‹  x = ––– 
3      3

2753. i) ¢ÂÓ ˘¿Ú¯Ô˘Ó     ii) x > –––
51

954. i) –1 ≤ x < –––     ii) x < 12
2

555. i) – ––– ≤ x ≤ 0    ii) A‰‡Ó·ÙÔ
6

KEºA§AIO 4 ANI™ø™EI™

2

2 < x ≤ 10 (2, 10]

– 4 < x < –1 (– 4, –1)

– 3 ≤ x ≤ 1 [– 3, 1]

x ≤ 5 (–∞, 5]

x < –3 (–∞, –3)

x > –2 (–2, +∞)

x ≥ 17 [17, +∞)

– 4 < x ≤ 2 (– 4, 2]

–3 < x < 2 (–3, 2)

1 ≤ x ≤ 5 [1, 5]

–2 ≤ x < 1 [–2, 1)

x < 7 (–∞, 7]

x > 5 (5, +∞)

x ≥ –10 [–10, +∞)

x ≤ 12 (–∞, 12]
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56. i)   –1 ≤ x < 4  
ii)  x = –1 ‹ x = 0 ‹ x = 1 ‹ x = 2 ‹ x = 3
iii) x = 0 ‹ x = 1 ‹ x = 2 ‹ x = 3

57. –3, –2, –1, 0, 1, 2

58. §‡ÓÔ˘ÌÂ ÙË «‰ÈÏ‹» ·Ó›ÛˆÛË
· < Ï· + (1 – Ï)‚ < ‚ ˆ˜ ÚÔ˜ Ï.

259. i) ñ AÓ · > 0, ÙfiÙÂ x < ––– .·

2ñ AÓ · < 0, ÙfiÙÂ x > ––– .·

ñ AÓ · = 0, Â›Ó·È Ù·˘ÙfiÙËÙ·.

5ii) ñ AÓ Ï > 2, ÙfiÙÂ x ≤ ––––– .
Ï – 2

5ñ AÓ Ï < 2, ÙfiÙÂ x ≥ ––––– .
Ï – 2

ñ AÓ Ï = 2, ÙfiÙÂ Â›Ó·È Ù·˘ÙfiÙËÙ·.
iii) ñ AÓ Ì < 3, ÙfiÙÂ x > 2.

ñ AÓ Ì > 3, ÙfiÙÂ x < 2.
ñ AÓ Ì = 3, Â›Ó·È ·‰‡Ó·ÙË.

160. i) ñ AÓ Ì > 3, ÙfiÙÂ x > –––––– .
Ì – 3

1ñ AÓ Ì < 3, ÙfiÙÂ x < –––––– .
Ì – 3

ñ AÓ Ì = 3, Â›Ó·È ·‰‡Ó·ÙË.

9              2Ì – 15
ii) ñ AÓ Ì > ––– ,  ÙfiÙÂ  x ≥ –––––––– .

8                   8Ì – 9

9              2Ì – 15ñ AÓ Ì < ––– ,  ÙfiÙÂ x ≤ –––––––– .
8               8Ì – 9

9ñ AÓ Ì = ––– ,  ·ÏËıÂ‡ÂÈ ÁÈ· Î¿ıÂ x.
8 

561. i) ñ AÓ Ï > 0, ÙfiÙÂ x < ––– .
2

5ñ AÓ Ï < 0, ÙfiÙÂ x > ––– .
2

ñ AÓ Ï = 0, Â›Ó·È ·‰‡Ó·ÙË

1ii) ñ AÓ Ï > ––– ,  ÙfiÙÂ x ≤ 4Ï + 1.
4

1ñ AÓ Ï < ––– ,  ÙfiÙÂ x ≥ 4Ï + 1.
4

1ñ AÓ Ï = ––– ,  ·ÏËıÂ‡ÂÈ ÁÈ· Î¿ıÂ x.
4 

1                      2Ï – 1iii) ñ AÓ Ï > – ––– ,  ÙfiÙÂ x ≤ ––––––– .
4                     4Ï + 1

1                  2Ï – 1ñ AÓ Ï < – ––– ,  ÙfiÙÂ x ≥ ––––––– .
4                     4Ï + 1

1ñ AÓ Ï = – ––– ,  ÙfiÙÂ Â›Ó·È ·‰‡Ó·ÙË.
4 

62. i) ñ AÓ Ï > –1, ÙfiÙÂ x ≤ 1 – Ï.
ñ AÓ Ï < –1, ÙfiÙÂ x ≥ 1 – Ï.
ñ AÓ Ï = –1, ÙfiÙÂ ·ÏËıÂ‡ÂÈ ÁÈ· Î¿ıÂ x.

1ii) ñ x > ––––––
Ï2 + 1

iii)ñ AÓ · > –2, ÙfiÙÂ x < · + 2.
ñ AÓ · < –2, ÙfiÙÂ x > · + 2.
ñ AÓ · = –2, ÙfiÙÂ Â›Ó·È ·‰‡Ó·ÙË.

Ì + 563. i) ñ AÓ Ï > – 3,  ÙfiÙÂ x > –––––– .
Ï + 3

Ì + 5ñ AÓ Ï < – 3,  ÙfiÙÂ x < –––––– .
Ï + 3

ñ AÓ Ï = – 3, ÙfiÙÂ, ·Ó Ì ≥ – 5, Â›Ó·È
·‰‡Ó·ÙË, ÂÓÒ, ·Ó Ì < – 5, ·ÏËıÂ‡ÂÈ
ÁÈ· Î¿ıÂ x.

2(Ì – 1)
ii) ñ AÓ Ï > 1,  ÙfiÙÂ x ≤ ––––––––– .

Ï – 1

2(Ì – 1)ñ AÓ Ï < 1,  ÙfiÙÂ x ≥ ––––––––– .
Ï – 1

ñ AÓ Ï = 1, ÙfiÙÂ, ·Ó Ì ≥ 1, ·ÏËıÂ‡ÂÈ
ÁÈ· Î¿ıÂ ÙÈÌ‹ ÙÔ˘ x, ÂÓÒ, ·Ó Ì < 1,
Â›Ó·È ·‰‡Ó·ÙË.

64. i)  °Ú¿ÊÂÙ·È (Ï – Ì)x < (Ï – Ì)(Ï + Ì).

ñ AÓ Ï > Ì, ÙfiÙÂ x < Ï + Ì.

ñ AÓ Ï < Ì, ÙfiÙÂ x > Ï + Ì.

ñ AÓ Ï = Ì, ÙfiÙÂ Â›Ó·È ·‰‡Ó·ÙË.

ii), iii) BÏ. ·ÚfiÌÔÈ· Ï˘Ì¤ÓË ¿ÛÎËÛË.

65. i) Ï ≤ 2      ii) Ï ≥ –1      iii) Ï < 4
iv) Ï < 0    v) Ï = 1        vi) Ï = –2

66. i) · > 0      ii) · < 1      iii) · ≥ –2
iv) · ≤ 2    v) · = 2      vi) · = –1

1      167. A. i) · = – ––– , ‚ ≤ 2    ii) · = – ––– , ‚ > 2
2      2
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B. i) ‚ = –1, · < – 4   ii) ‚ = –1, · ≥ –4

68. i)  H ·Ó›ÛˆÛË ÁÚ¿ÊÂÙ·È:
2(Ï – 2)x ≤ 5Ï + 8Ì – 6, Ú¤ÂÈ:
Ï = 2, ÔfiÙÂ ÚÔÎ‡ÙÂÈ 0x ≤ 8Ì + 4
Î·È Ú¤ÂÈ 8Ì + 4 < 0, 

1‰ËÏ·‰‹ Ì < – –––.
2

ii) OÌÔ›ˆ˜ ÁÈ· Ï = 2 Ú¤ÂÈ 8Ì + 4 ≥ 0,
1‰ËÏ·‰‹ Ì ≥ – ––– .
2

69. Ï = 1, Ì = –2

70. °Ú¿ÊÂÙ·È (Ï + 4)x = 16 – Ï2.

ñ AÓ Ï = –4, Â›Ó·È Ù·˘ÙfiÙËÙ·.

ñ AÓ Ï ≠ –4, ÙfiÙÂ ¤¯ÂÈ ÌÔÓ·‰ÈÎ‹ Ï‡ÛË.
ÙËÓ x = 4 – Ï. ¶Ú¤ÂÈ ·ÎfiÌË x > 0
[⇔ Ï < 4].

ñ TÂÏÈÎ¿ – 4 ≠ Ï < 4.

71. Ÿˆ˜ Ë ÚÔËÁÔ‡ÌÂÓË. ¶ÚÔÎ‡ÙÂÈ:

1             1
– ––– ≠ Ï < ––– .

2             2

72. i) Ï > 5     ii) 5 ≠ Ï ≤ 7     
iii) 4 ≤ Ï < 8  ÌÂ  Ï ≠ 5

73. i) Ï ≥ –2     ii) Ï ≤ –2 
iii) –1 < Ï ≤ 2

74. AÚ¯ÈÎ¿ Ú¤ÂÈ Ï < 0. TfiÙÂ x ≥ 4Ï – 5 Î·È
Ú¤ÂÈ 4Ï – 5 = –9, ‰ËÏ·‰‹ Ï = –1.

17Ï + 8075. i) x = –––––––––
56

ii) Ï = –1 ‹ Ï = 0 ‹ Ï = 1 ‹ Ï = 2 ‹ Ï = 3

76. ¶Ú¤ÂÈ · + ‚ – 3 = 0, ‰ËÏ·‰‹:
· + ‚ = 3 Î·È ÙfiÙÂ:
5· + 4‚ = 4· + 4‚ + · = 4(· + ‚) + · =
= 4 Ø 3 + · = · + 12  Î·È Ë ·Ó›ÛˆÛË ÁÚ¿-
ÊÂÙ·È 0x > · + 12 – 17,
‰ËÏ·‰‹ 0x > · – 5.
TÂÏÈÎ¿: · = 1, 2, 3, 4.

77. i) x ≥ –2 Î·È x < 4     ii) x > 0 Î·È x < 5 

78. i) x < 3    ii) x > 5  iii) x < –2

179. i) 0 < x < 4      ii) x < 0 ‹ x > –––
3

1             3iii) x > 0 ‹ x < – ––– iv) – ––– < x < 0
2             2

80. i) x < 3     ii) x < 2 ‹ x ≥ 5
iii) x ≥ 2 ‹ x < –3

x ≥ 0
81. °Ú¿ÊÂÙ·È:  { 1x ≤ ––– – Ï

2
1ñ AÓ Ï = ––– ,  ÙfiÙÂ x = 0.
2
1ñ AÓ Ï < ––– ,  Ùo Û‡ÛÙËÌ· ·ÏËıÂ‡ÂÈ ÌfiÓÔ
2

1fiÙ·Ó 0 ≤ x ≤ ––– – Ï.
2

1ñ AÓ Ï > ––– , Ùo Û‡ÛÙËÌ· Â›Ó·È ·‰‡Ó·ÙÔ.
2

x < Ï + 2
82. TÔ Û‡ÛÙËÌ· ÁÚ¿ÊÂÙ·È: { Ïx ≤ 2Ï(Ï + 1)

ñ °È· Ï = 0 ÙÔ Û‡ÛÙËÌ· Á›ÓÂÙ·È:
x < 2{ ‰ËÏ·‰‹ x < 2.
0x ≤ 0

ñ °È· Ï > 0 Á›ÓÂÙ·È:
x < Ï + 2{ ‰ËÏ·‰‹ x < Ï + 2.
x ≤ 2Ï + 2

ñ °È· Ï < 0 Á›ÓÂÙ·È:
x < Ï+2{ ‰ËÏ·‰‹ 2Ï+2 ≤ x < Ï+2
x ≥ 2Ï+2

(·ÊÔ‡ 2Ï + 2 < Ï + 2).

Ï + 383. i) ñ AÓ Ï < 0, ÙfiÙÂ x < –––––– .
Ï – 2

Ï + 3ñ AÓ 0 < Ï < 2, ÙfiÙÂ x > –––––– .
Ï – 2

Ï + 3ñ AÓ Ï > 2, ÙfiÙÂ x < –––––– .
Ï – 2

ñ AÓ Ï = 2, Â›Ó·È Ù·˘ÙfiÙËÙ·.

3Ì + 2 2Ì + 8
ii) °Ú¿ÊÂÙ·È  ––––––– x > ––––––– .

Ì         Ì
2Ì + 8ñ AÓ Ì > 0, ÙfiÙÂ x > –––––––– .
3Ì + 2 

2            2Ì + 8ñ AÓ Ì < – ––– , ÙfiÙÂ x > –––––––– .
3          3Ì + 2
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2            2Ì + 8ñ AÓ – –– <Ì< 0,  ÙfiÙÂ x < ––––––– .
3          3Ì + 2

2 ñ AÓ Ì = – ––– ,  Â›Ó·È ·‰‡Ó·ÙË.
3   

84. AÓ x ¤ÙË Â›Ó·È Ë ËÏÈÎ›· ÙÔ˘, ÙfiÙÂ:
x < (x – 26) + (x – 50) ⇔ x > 76.

24. AÓÈÛÒÛÂÈ˜ ÌÂ ·fiÏ˘ÙÂ˜ ÙÈÌ¤˜

26. i) ™, ii) ™, iii) ™, iv) §, v) ™, vi) §, vii) ™,
viii) ™, ix) §, x) ™, xi) ™, xii) ™, xiii) ™,
xiv) §.

27. i) §, ii) ™, iii) §, iv) §, v) ™, vi) §, vii) §,
viii) ™, ix) §, x) §, xi) §, xii) ™, xiii) ™,
xiv) ™, xv) §.

28. i) §, ii) ™, iii) §, iv) ™, v) §, vi) ™, vii) §,
viii) ™, ix) ™, x) ™, xi) ™, xii) ™.

29. i) ™, ii) ™, iii) ™, iv) §, v) §, vi) ™, vii) ™.

30. °.                   31. °.                    32. ¢.

33. ¢.                 34. B.                  35. B.

36. A.                  37. A.                   38. °.

39. ¢.                 40. °.                    41. ¢.

42. °.

43. ñ |x| < 2 ⇔ d(x, 0) < 2 ⇔ –2 < x < 2
ñ d(x, 5) < 2 ⇔ |x – 5| < 2 ⇔ 3 < x < 7
ñ 2 < x < 10 ⇔ 2 – 6 < x – 6 < 10 – 6 ⇔

⇔ – 4 < x – 6 < 4 ⇔
⇔ |x – 6| < 4 ⇔ d(x, 6) < 4

ñ |x+4| < 5 ⇔ d(x, –4) < 5 ⇔ – 9 < x < 1
ñ d(x, –2)<1 ⇔ |x + 2| < 1 ⇔ –3 < x < –1
ñ –6 < x < 2 ⇔ –6 + 2 < x + 2 < 2 + 2 

⇔ – 4 < x + 2 < 4 ⇔
⇔ |x + 2| < 4 ⇔ d(x, –2) < 4

44. ñ |x – 1| > 2 ⇔ d(x, 1) > 2 ⇔ x>3 ‹ x<–1
ñ d(x, 8) > 2 ⇔ |x – 8| > 2 ⇔ x >10 ‹ x <6
ñ (x > 5  ‹  x < –1) ⇔

⇔ (x – 2 > 3  ‹  x – 2 < –3) ⇔
⇔ |x – 2| > 3 ⇔  d(x, 2) > 3

ñ |x + 1| > 3 ⇔ d(x, –1) > 3 ⇔
⇔ x > 2  ‹  x < – 4

ñ d(x, – 4) > 1 ⇔ |x + 4| > 1 ⇔
⇔ x > –3  ‹  x < – 5

ñ (x > 1  ‹  x < – 5) ⇔ (x + 2 > 3
‹  x + 2 < – 3) ⇔ |x + 2| > 3 ⇔

⇔ d(x, –2) > 3
45. i) –2<x<12,    ii) 3 ≤ x ≤ 4,

iii) x > 0 ‹ x < – 4,   iv) x ≥ 3 ‹ x ≤ –2.

46. i) °È· Î¿ıÂ Ú·ÁÌ·ÙÈÎfi ·ÚÈıÌfi x.
ii) x ≠ 0, iii) A‰‡Ó·ÙË, iv) x = 0.

47. i), iii) A‰‡Ó·ÙÂ˜,
ii), iv) AÏËıÂ‡Ô˘Ó ÁÈ· Î¿ıÂ Ú·ÁÌ·ÙÈÎfi
·ÚÈıÌfi x.

48. i), iv) A‰‡Ó·ÙÂ˜,
ii), iii) AÏËıÂ‡Ô˘Ó ÁÈ· Î¿ıÂ Ú·ÁÌ·ÙÈÎfi
·ÚÈıÌfi x.

49. i) x = –2, ii) x ≠ –2, iii) x = 4, iv) x ≠ 3.

6        50. i) ––– ≤ x ≤ 2, ii) 0 < x < 4, iii) –2 < x < 3,
5

1     2        2iv) x ≤ ––– ‹ x ≥ 1, v) = – ––– , vi) x ≠ ––– ,
3          3    5

vii) x ≠ –2, viii) x = 2.

51. i) A‰‡Ó·ÙË, ii) 1 – √2 < x < √2 – 1,
iii) x > √5 – 2  ‹  x < 2 – √5,
iv) AÏËıÂ‡ÂÈ ÁÈ· Î¿ıÂ x.

52. i) x = – 4, ii) x ≠ 2.

53. i) 3 –  < x <  – 3,
ii)  x >  ‹ x < 6 – ,
iii) 6 –  < x < ,
iv) A‰‡Ó·ÙË,
v)  AÏËıÂ‡ÂÈ ÁÈ· Î¿ıÂ x,
vi)  < x < 8 – .

54. i) –3 < x < 3, ii) x ≤ 1 ‹ x ≥ 3.

55. i) x ≠ – 4, ii) x ≠ –1 Î·È x ≠ 5,
iii) x ≠ – 5, iv) x ≠ –8, v) x = – 5.

57. i) – 5 < x < –2 ‹ 2 < x < 5,
ii) –2 < x ≤ 0 ‹ 1 ≤ x < 3,
iii) – 4 ≤ x ≤ 6,
iv) – 3 ≤ x ≤ –1,
v)  – 6 < x < 0 ‹ 0 < x < 2,
vi) x = –2.

58. i) 4 ≤ x ≤ 8, ii) x = –2, iii) x ≠ 3,
iv) x < 1 ‹ x > 9, v) x ≤ –19 ‹ x ≥ 15,
vi) x ≤ – 5 ‹ x ≥ 10.
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359. i) – ––– ≤ x ≤ 1,  ii) x < 1 ‹ x > 5,
2

iii) x = – 4,   iv) x ≠ 5.

60. i) x ≤ 4  ‹  x ≥ 6,  ii) –1 < x < 7,
iii) x = 4,  iv) x < – 6  ‹  x > 10.

261. i) 1 < x < 5,   ii) x ≠ ––– ,   iii) x = 2.
3

1                      3           362. i) – ––– < x < 1,  ii) x ≠ ––– ,  iii) x = ––– .
5                           2             10

63. i)   x = 0  ‹  1  ‹  2  ‹  3  ‹  4,
ii)  x = 3  ‹  –3  ‹  4  ‹  – 4,
iii) x = –1  ‹  0  ‹  2  ‹  3.

64. 7

65. i) –5, ii) – 3.

66. i)   x < –2  ‹  x > 2,
ii)  1 ≤ x ≤ 3,
iii) –2 < x < 2,
iv) x < 2  ‹  x > 6,
v)  0 < x < 1  ‹  1 < x < 2,
vi) –3 ≤ x < 0  ‹  2 < x ≤ 5.

67. i) –1 < x < 1, ii) x < –2 ‹ x > 2,
iii) –1 ≤ x ≤ 1, iv) x ≤ 0 ‹ x ≥ 4,
v) –2 < x < 2, vi) – 6 ≤ x ≤ 4,
vii) x < 4  ‹  x > 8,
viii) – 5 < x < –3  ‹  3 < x < 5,
ix) –1 < x < 0  ‹  0 < x < 1,
x) –3 < x < –1  ‹  3 < x < 5,
xi) 3 < x < 5  ‹  5 < x < 7,
xii) x ≤ –2  ‹  x = 0  ‹  x ≥ 2.

1                             468. i) x>–1, ii) x≤– ––– , iii) x≤0, iv) x>– ––– , 
4                               3

3        1              1v) – ––– < x ≠ ––– ,  vi) x > – ––– .
4        2                    4

· + ‚69. x > –––––– .
2

70. i) x < –2, ii) – 4 ≤ x ≤ 0, iii) x > 3 ‹ x < – 3,
iv) x > 1.

71. i) – 5≤x≤4 ‹ x≥5, ii) x<– 4 ‹ –2<x<4,
iii) 2<x<4 ‹ x<– 4, iv) x<–2 ‹ –2<x<2,
v) –3 < x < 3  ‹  x > 3, vi) x ≤ –4  ‹  x = 4.

72. i) x<– 4 ‹ 2<x<4, ii) x≤–3  ‹  3≤x<5.

73. i) x ≤ –3  ‹  x = 1, ii) x ≥ 5  ‹  x = 4,
iii) –2 < x ≠ 3

74. i) 0 < x ≠ 2, ii) x = –2  ‹  x ≥ 0,
iii) –2 < x < 0  ‹  0 < x < 5  ‹  x > 5,
iv) x ≥ 5  ‹  x = 0  ‹  x = 4.

75. i) x ≤ –3, ii) x < 1, iii) x > 3,
49iv) x ≤ 3, v) x > 4, vi) x > –––.
8

76. i) 0 < x < 4, ii) x < 0  ‹  x > 8, iii) x = 2.

77. i) 1 < x < 3, ii) x ≤ – 4 ‹ x ≥ 4, iii) x = –3,
iv) x < 3  ‹  x > 7, v) 1 < x < 3,
vi) – 4 < x < 4, vii) x ≠ –1.

178. i) x < – –––, ii) x ≤ 5, iii) x > 4  ‹  x < – 4,
2

iv) – 6 < x < 6.

4      579. i) x < –2  ‹  x > ––– ,  ii) ––– < x < 3,
3           3

iii) x < —2  ‹  x > 2.

80. i) x ≤ 0  ‹  x ≥ 2, ii) x > 1, iii) °È· Î¿ıÂ
Ú·ÁÌ·ÙÈÎfi ·ÚÈıÌfi x.

81. i) x ≥ 0, ii) x > 0, iii) x ≤ –1  ‹  x ≥ 0,
iv) x ≥ 0, v) x ≤ 1.

82. x ≥ 0.

83. i) x > 3, ii) x < 5, iii) – 4 < x ≠ –3,
iv) 4 ≠ x < 5, v) – 6 < x < 3  ‹  x > 3,
vi) 0 < x < 3  ‹  –1 < x < 0.

84. i) N·È, ii) Ÿ¯È.

85. i) x ≥ 0, ii) x < 0, iii) A‰‡Ó·ÙË,
iv) °È· Î¿ıÂ (Ú·ÁÌ·ÙÈÎfi) x, v) x ≥ 0.

86. i) x ≤ 0, ii) x > 0, iii) A‰‡Ó·ÙË,
iv) °È· Î¿ıÂ (Ú·ÁÌ·ÙÈÎfi) x, v) x ≤ 0.

87. i) x ≤ –2  ‹  x ≥ 2, ii) –5 ≤ x ≤ 5,
iii) –2 ≤ x ≤ 2, iv) x ≤ –1  ‹  x ≥ 1.

88. i) °È· Î¿ıÂ Ú·ÁÌ·ÙÈÎfi ·ÚÈıÌfi x,
1ii) A‰‡Ó·ÙË, iii) x ≥ – 5, iv) x < –––.
2

89. i) AÏËıÂ‡ÂÈ ÁÈ· Î¿ıÂ Ú·ÁÌ·ÙÈÎfi ·ÚÈıÌfi x.
5ii) A‰‡Ó·ÙË, iii) x ≤ –––, iv) x > –2.
2

90. i) x ≤ – 4  ‹  x ≥ 4, ii) –10 < x < 10,
iii) –2 ≤ x ≤ 2,  iv) A‰‡Ó·ÙË.
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91. i) 1 ≤ x < 4  ‹  4 < x ≤ 7, ii) –1 ≤ x ≠ 0,
3                      3iii) – ––– < x < 0  ‹  0 < x < ––– .
2                           2

92. i) –2 < x < –1 ‹ –1 < x < 1 ‹ 1 < x < 2,
ii) – 4 < x < 4      iii) x < –10  ‹  x > 10,
iv) x < – 5  ‹  – 5 < x < –1  ‹  –1 < x < 1  ‹

1 < x < 5  ‹  x > 5.
93. i) x < 4, ii) x > 2.
94. E›Ó·È fiÏÂ˜ ·‰‡Ó·ÙÂ˜, ‰ÈfiÙÈ ÈÛ¯‡Ô˘Ó:

i)   |· + ‚| ≤ |·| + |‚|,
ii)  ||·| – |‚|| ≤ |· + ‚|,
iii) |·| – |‚| ≤ |· + ‚|,
iv) |·| ≥ ·  [ ÕÚ·, ÁÈ· · = x3 – x – 1...],
v)  |·| ≥ – ·  [ ÕÚ·, ÁÈ· · = x3 – x – 1...].

95. i), iii) A‰‡Ó·ÙÂ˜,
ii), iv)  AÏËıÂ‡Ô˘Ó ÁÈ· Î¿ıÂ x.

96. i) x < 0  ‹  x > 4, ii) x ≤ 8, iii) 0 < x < 2,
iv) x < 0.

97. i)   x ≤ – 3  ‹  x = 0  ‹  x ≥ 3, 
ii)  x ≤ – 5  ‹  x = 0  ‹  x ≥ 5,
iii) –10 < x < 0  ‹  0 < x < 10.

98. i)   x = – 5  ‹  3 ≤ x ≤ 7,
ii)  x = – 3  ‹  –2 ≤ x ≤ 2,
iii) –3 < x < 2  ‹  2 < x < 3,
iv) 2 < x < 5  ‹  5 < x < 8,
v)  x < –1  ‹  1 < x < 2  ‹  x > 2,
vi) x = 3  ‹  4 ≤ x ≤ 6.

99. i)   –1 < x < 0  ‹  0 < x < 7,
ii)  x ≤ –4  ‹  x = 0  ‹  x ≥ 6,
iii) – 4 < x < –3  ‹  –3 < x < 4.

100. i) –2 ≤ x ≤ 2, ii) –2 < x < 0  ‹  2 < x < 4,
iii) – 8 < x < 0  ‹  0 < x < 8.

101. i)   x < – 4  ‹  0 < x < 2  ‹  x > 6,
ii)  x < – 6  ‹  x > 4,
iii) x ≤ – 4  ‹  x = 0  ‹  x ≥ 4.

102. i)   – 6 < x < 0  ‹  0 < x < 6,
ii)  – 6 ≤ x ≤ – 4  ‹  x = 0  ‹  4 ≤ x ≤ 6,
iii) – 6 <x< – 4  ‹  –2 <x< 0  ‹  0 <x < 2 

‹  4 < x < 6.

103. i)   x ≤ – 6  ‹  – 4 ≤ x ≤ –2  ‹  x = 0
‹  2 ≤ x ≤ 4  ‹  x ≥ 6,

ii)  x ≤ –20  ‹  x = –10
‹  x = 0  ‹  x = 10  ‹  x ≥ 20.

3104. i) –2 ≤ x ≤ 2, ii) x ≠ 0, iii) x < –––.
8

105. i) x > 5  ‹  x < – 5, ii) –2 < x < 2.
iii) –3 < x < 3.

106. i) x ≥ 2 ‹ x ≤ –2, ii) x > √2  ‹ x < – √2 ,
iii) –1 < x < 1.

107. i) x > 2  ‹  x < –2, ii) –2 ≤ x ≤ 2,
iii) A‰‡Ó·ÙË, iv) AÏËıÂ‡ÂÈ ÁÈ· Î¿ıÂ x.

108. i) x = 0, ii) –3 < x < 3.

109. i) x ≤ –2  ‹  x ≥ 2, ii) – 5 < x < 1,
iii) x < –3  ‹  x > 3.

110. i) 0 < x < 2, ii) –2 < x < 0.

111. i) x<–1 ‹ x>1, ii) –7≤x≤–1 ‹ 1≤x≤7,
iii) x < –11  ‹  –1 < x < 1  ‹  x > 11.

112. i) –1 < x < 1, ii) x > 4  ‹  x < –4,
iii) – 5 ≤ x ≤ 5.

113. i) x < 2, ii) x ≤ –1, iii) x < –1.

114. – 4 < x < 4.

115. 0 < x ≠ 1.

116. i) –2 < x ≠ –1, ii) –2 < x < –1.

117. i)  –2 < x < 0  ‹  0 < x < 2,
ii) –14 < x < –2  ‹  2 < x < 14.

118. i)  –2 ≠ x < –1  ‹  x > 5, 
ii) –2 < x < –1  ‹  –1 < x < 2.

119. i)  – 4 < x < –3  ‹  –3 < x < 6.
ii) – 5 < x < 1  ‹  1 < x < 3.

120. i)  – 5 < x < –2  ‹  –2 < x < 15,
ii) – 4 < x < –3  ‹  –3 < x < 4.

121. i)   –5 <x< –3 ‹ –3 <x< 3 ‹ 3 <x< 5,
ii)  – 3 ≠ x < –2  ‹  2 < x ≠ 3,

1    1iii) –1 ≠ x ≤ – ––– ‹  ––– ≤ x ≠ 1.
2   2

122. i)   – 5 <x< – 4 ‹ – 4 <x<4 ‹ 4 <x<5,
ii)  – 5 ≠ x < –3  ‹  3 < x ≠ 5,
iii) –2 < x < 2.

123. i) x > 1, ii) x > 5  ‹  x < –5, iii) x ≤ 2,
iv)  x < 0.

124. i) ¢È·ÎÚ›ÓÔ˘ÌÂ ÙÈ˜ ÂÚÈÙÒÛÂÈ˜ x > 3
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Î·È x < 3. TÂÏÈÎ¿ ÚÔÎ‡ÙÂÈ – 6 ≤ x < 3.
ii) ¢È·ÎÚ›ÓÔ˘ÌÂ ÙÈ˜ ÂÚÈÙÒÛÂÈ˜ x > –1
Î·È x < –1. TÂÏÈÎ¿ ÚÔÎ‡ÙÂÈ –2 ≠ x < –1
‹ x > 0.

2125. i) x<–2 ‹ x>5, ii) x≥1, iii) – –– < x < 7.
3

iv) x ≤ 9.

126. x < 1.
3127. i) x < – –– ,  ii) §fiÁˆ Î·È ÙÔ˘ i) ÚÔÎ‡ÙÂÈ
2

3x ≥ – –––.
2

128. –1 ≤ x ≤ 1.
129. i)  ŸÙÈ x = 0  Î·È  y = 0,

ii) ŸÙÈ x ≠ 0 ‹ y ≠ 0 (‰ËÏ·‰‹ fiÙÈ ¤Ó·˜
ÙÔ˘Ï¿¯ÈÛÙÔÓ ·fi ÙÔ˘˜ x, y Â›Ó·È ÌË
ÌË‰ÂÓÈÎfi˜).

130. AÏËıÂ‡Ô˘Ó ÁÈ· Î¿ıÂ x.
131. i) x = – 5  ‹  x = 6, ii) x = –2,

iii) x = – 6,  y = 2.
132. i) x = 8, ii) x = –1,

iii) x ≤ 0  Î·È  (y = 4 ‹ y = – 4),
iv) x = – 3  Î·È  y ≥ 0.

133. i) x ≠ –2, ii) x ≠ – 5,
iii) x ≠ 3, iv) (x, y) ≠ (–4, 8).

134. i) x ≠ –2,
ii) x ≠ – 3  ‹  y ≠ 2 [Ú¿ÁÌ· Ô˘ ÁÚ¿ÊÂ-

Ù·È Î·È ÛÙË ÌÔÚÊ‹ (x, y) ≠ (–3, 2)].

135. i) x ≤ 0 Î·È y ≥ 0, ii) x > 0 ‹ y < 0.
1136. x ≠ – –––.
2

7137. x < –2  ‹  x > – –––
5

138. i)   3 < ‚ < 5, 2 < · < 4,
ii)  1 < ‚ < 9 Î·È · > 1,

8iii) –7 < ‚ < –3 Î·È ––– < · < 8,
3

iv) – 5 < ‚ < –1 Î·È · < –2.
139. i) · ≤ 0, ii) · < 0, iii) · ≤ 0, iv) · < 0.

140. i)   ñ AÓ Ï ≤ – 5, Â›Ó·È ·‰‡Ó·ÙË.
ñ AÓ Ï > – 5, ÙfiÙÂ –Ï – 2 < x < Ï + 8.

ii)  ñ AÓ Ï < 3, Â›Ó·È ·‰‡Ó·ÙË.
ñ AÓ Ï = 3, ÙfiÙÂ x = –1.
ñ AÓ Ï > 3, ÙfiÙÂ –Ï + 2 ≤ x ≤ Ï – 4.

iii) ñ AÓ Ï < 2, ·ÏËıÂ‡ÂÈ ÁÈ· Î¿ıÂ x.

ñ AÓ Ï = 2, ÙfiÙÂ x ≠ 5.
ñ AÓ Ï>2, ÙfiÙÂ x > Ï+3 ‹ x < – Ï+7.

iv) ñ AÓ Ï ≤ –2, ·ÏËıÂ‡ÂÈ ÁÈ· Î¿ıÂ x.
ñ AÓ Ï>–2, ÙfiÙÂ x≥ Ï+1 ‹ x≤ –Ï – 3.

141. i)   ñ AÓ Ï ≤ 2, ·‰‡Ó·ÙË.
ñ AÓ Ï > 2, ÙfiÙÂ 2 – Ï < x < Ï – 2.

ii)  ñ AÓ Ï < 2, ·‰‡Ó·ÙË.
ñ AÓ Ï = 2, ÙfiÙÂ x = 0 (ÌÈ· Ï‡ÛË).
ñ AÓ Ï > 2, ÙfiÙÂ 2 – Ï ≤ x ≤ Ï – 2

(¿ÂÈÚÔ Ï‹ıÔ˜ Ï‡ÛÂˆÓ).
iii) ñ AÓ Ï≤5, ÙfiÙÂ ·ÏËıÂ‡ÂÈ ÁÈ· Î¿ıÂ x.

ñ AÓ Ï>5, ÙfiÙÂ x ≥ Ï – 5 ‹ x ≤ 5 – Ï.
iv) ñ AÓ Ï<5, ÙfiÙÂ ·ÏËıÂ‡ÂÈ ÁÈ· Î¿ıÂ x.

ñ AÓ Ï = 5, ÙfiÙÂ x ≠ 0.
ñ AÓ Ï > 5, ÙfiÙÂ x > Ï – 5 ‹ x < 5 – Ï.

142. A. i) MÂ ¿ÙÔÔ.
B. ñ (|·| – |‚|)x < ·2 – ‚2 ⇔ (|·| – |‚|)x <

< |·|2 – |‚|2 ⇔ x > |·| + |‚|
ñ x0 > |·| + |‚| > 0

143. i)  ·) ñ 2|·| ≤ 2|·| + 3|‚| < 6.
AÊÔ‡ 2|·| < 6, ı· Â›Ó·È |·| < 3.

ñ 3|‚| ≤ 2|·| + 3|‚| < 6...
ii) ·) x < 4, ‚) x > 2 ‹ x < –2.

144. i) ·) |·| ≤ |·| + |‚| < 1.
™Ù· i) ‚) Î·È ii) ÌÂÙ·Ê¤ÚÔ˘ÌÂ fiÏÔ˘˜ ÙÔ˘˜
fiÚÔ˘˜ ÛÙÔ 1Ô Ì¤ÏÔ˜ Î·È ·Ú·ÁÔÓÙÔÔÈ-
Ô‡ÌÂ [ÛÙÔ ii) ·) ÚÔÎ‡ÙÂÈ x > 1 Î·È ÛÙÔ
ii) ‚) –1 < x < 1].

145. i) AÏËıÂ‡ÂÈ ÁÈ· Î¿ıÂ x, ii) AÏËıÂ‡ÂÈ ÁÈ·
Î¿ıÂ x, iii) A‰‡Ó·ÙË, iv) –1 ≤ x ≤ 1, v)
A‰‡Ó·ÙË, vi) x < 1 ‹ x > 2, vii) x < – 4 ‹
x > 2, viii) – 2 ≤ x ≤ –1, ix) x < 3 ‹ x > 7.

146. ñ AÓ Ì ≤ 2·, Â›Ó·È ·‰‡Ó·ÙË.
Ì             Ì

ñ AÓ Ì > 2·, ÙfiÙÂ – ––– < x < ––– .
2             2

147. E›Ó·È ·‰‡Ó·ÙÂ˜.

148. i) x ≥ 3, ii) x ≤ – 4, iii) x < 1, iv) x ∈ � .

149. i) x ≤ 1, ii) x ≥ 0, iii) x > 8, iv) x < –2.
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