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∆Ô ‚È‚Ï›Ô ÌÂ Ù›ÙÏÔ «ª·ıËÌ·ÙÈÎ¿ µ′ °˘ÌÓ·Û›Ô˘» Â›Ó·È ÁÚ·ÌÌ¤ÓÔ ÌÂ ‚¿ÛË ÙÔ Ó¤Ô
·Ó·Ï˘ÙÈÎfi ÚfiÁÚ·ÌÌ· ÙÔ˘ ¶·È‰·ÁˆÁÈÎÔ‡ πÓÛÈÙÔ‡ÙÔ˘ ÁÈ· Ù· ª·ıËÌ·ÙÈÎ¿ °˘-

ÌÓ·Û›Ô˘ Î·È ·fiÏ˘Ù· ÂÓ·ÚÌÔÓÈÛÌ¤ÓÔ ÌÂ ÙÔ Û¯ÔÏÈÎfi ‚È‚Ï›Ô.
∂›Ó·È ¤Ó· ÛËÌ·ÓÙÈÎfi ‚Ô‹ıËÌ· ÁÈ· ÙÔ˘˜ Ì·ıËÙ¤˜ ·˘Ù‹˜ ÙË˜ Ù¿ÍË˜, ·ÏÏ¿ Î·È ÔÈ

Û˘Ó¿‰ÂÏÊÔÈ Î·ıËÁËÙ¤˜ ı· ‚ÚÔ˘Ó ÏÔ‡ÛÈÔ ˘ÏÈÎfi ÁÈ· ÙÔ ¤ÚÁÔ ÙÔ˘˜.

∏ ‡ÏË ·ÚÔ˘ÛÈ¿˙ÂÙ·È ÛÂ ‰‡Ô Ì¤ÚË, Û˘ÓÔÏÈÎ¿ ÛÂ ÔÎÙÒ ÎÂÊ¿Ï·È·.

™Â Î¿ıÂ ·Ú¿ÁÚ·ÊÔ ÂÚÈ¤¯ÔÓÙ·È:

a ™‡ÓÙÔÌË ·ÚÔ˘Û›·ÛË ÙË˜ ıÂˆÚ›·˜ ÌÂ ·Ï¿ Î·Ù·ÓÔËÙ¿ ·Ú·‰Â›ÁÌ·Ù·, ÌÂ Ù›Ù-
ÏÔ «∆È Ú¤ÂÈ Ó· ÁÓˆÚ›˙ÂÈ˜».

a ∞ÓÙÈÚÔÛˆÂ˘ÙÈÎ¿ Ï˘Ì¤Ó· ·Ú·‰Â›ÁÌ·Ù· ÁÈ· Î¿ıÂ ÂÚ›ÙˆÛË ÌÂ Ù›ÙÏÔ «§‡-
ÓÔ˘ÌÂ ·ÛÎ‹ÛÂÈ˜ Î·È ÚÔ‚Ï‹Ì·Ù·».

a ∂ÚˆÙ‹ÛÂÈ˜ Û‡ÓÙÔÌË˜ ·¿ÓÙËÛË˜, Î˘Ú›ˆ˜ ÁÈ· ÚÔÊÔÚÈÎ‹ ¿ÛÎËÛË, ÌÂ Ù›ÙÏÔ
«™Î¤„Ô˘ Î·È ·¿ÓÙËÛÂ».

a ¶ÚÔÙÂÈÓfiÌÂÓÂ˜ ·ÛÎ‹ÛÂÈ˜ Î·È ÚÔ‚Ï‹Ì·Ù· ÌÂ Ù›ÙÏÔ «§‡ÛÂ ÌfiÓÔ˜ ÛÔ˘ ·ÛÎ‹ÛÂÈ˜
Î·È ÚÔ‚Ï‹Ì·Ù·».

™ÙÔ Ù¤ÏÔ˜ Î¿ıÂ ÎÂÊ·Ï·›Ô˘ ÂÚÈ¤¯ÔÓÙ·È Â·Ó·ÏËÙÈÎ¤˜ ·ÛÎ‹ÛÂÈ˜, Î·ıÒ˜ Î·È
¤Ó· ÎÚÈÙ‹ÚÈÔ ·ÍÈÔÏfiÁËÛË˜ ÌÂ Ù¤ÛÛÂÚ· ı¤Ì·Ù·. ∂›ÛË˜, ÌÂ ÙËÓ ÔÏÔÎÏ‹ÚˆÛË ÙË˜
‡ÏË˜, Á›ÓÂÙ·È ÌÈ· Â·Ó¿ÏË„Ë ÌÂ ÙË ıÂˆÚ›· ÛÂ ÂÚˆÙ‹ÛÂÈ˜ Î·È Î·Ù¿ÏÏËÏ· ÂÈÏÂÁ-
Ì¤ÓÂ˜ ÁÂÓÈÎ¤˜ ·ÛÎ‹ÛÂÈ˜ Û’ fiÏË ÙËÓ ‡ÏË.

™ÙÔ Ù¤ÏÔ˜ ÙÔ˘ ‚È‚Ï›Ô˘ ˘¿Ú¯ÂÈ ·Ú¿ÚÙËÌ· ÌÂ ··ÓÙ‹ÛÂÈ˜ ‹ ˘Ô‰Â›ÍÂÈ˜ ÁÈ·
fiÏÂ˜ ÙÈ˜ ÂÚˆÙ‹ÛÂÈ˜, ÙÈ˜ ·ÛÎ‹ÛÂÈ˜ Î·È Ù· ı¤Ì·Ù· ÙˆÓ ÎÚÈÙËÚ›ˆÓ ·ÍÈÔÏfiÁËÛË˜.

ªÂ Â˘¯·Ú›ÛÙËÛË ı· ‰Â¯ıÒ ÔÔÈ·‰‹ÔÙÂ ˘fi‰ÂÈÍË Ô˘ ı· ÌÔÚÔ‡ÛÂ Ó· Û˘Ì-
‚¿ÏÏÂÈ ÛÙË ‚ÂÏÙ›ˆÛË ·˘ÙÔ‡ ÙÔ˘ ‚È‚Ï›Ô˘.
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ŒÓ· ÁÚ¿ÌÌ·  (x  ‹ y  ‹ z …), Ô˘ ·ÚÈÛÙ¿ÓÂÈ ÔÔÈÔÓ‰‹ÔÙÂ ·ÚÈı-
Ìfi, ÔÓÔÌ¿˙ÂÙ·È ÌÂÙ·‚ÏËÙ‹. 

ªÈ· ¤ÎÊÚ·ÛË Ô˘ ÂÚÈ¤¯ÂÈ Ú¿ÍÂÈ˜ ÌÂ ·ÚÈıÌÔ‡˜ ÔÓÔÌ¿˙ÂÙ·È ·ÚÈı-
ÌËÙÈÎ‹ ·Ú¿ÛÙ·ÛË, ÂÓÒ ÌÈ· ¤ÎÊÚ·ÛË Ô˘ ÂÚÈ¤¯ÂÈ Ú¿ÍÂÈ˜ ÌÂ
·ÚÈıÌÔ‡˜ Î·È ÌÂÙ·‚ÏËÙ¤˜ ÔÓÔÌ¿˙ÂÙ·È  ·ÏÁÂ‚ÚÈÎ‹ ·Ú¿ÛÙ·ÛË.

¶.¯. Ë ¤ÎÊÚ·ÛË  5 � 6 – 3 – �
5
7

2
� Â›Ó·È ÌÈ· ·ÚÈıÌËÙÈÎ‹ ·Ú¿ÛÙ·ÛË, 

ÂÓÒ Ë ¤ÎÊÚ·ÛË  3x – 5·‚  Â›Ó·È ÌÈ· ·ÏÁÂ‚ÚÈÎ‹ ·Ú¿ÛÙ·ÛË.

¶ÔÏÏ¤˜ ÊÔÚ¤˜, ÁÈ· Ó· ÁÚ·ÊÂ› ÌÈ· ·ÏÁÂ‚ÚÈÎ‹ ·Ú¿ÛÙ·ÛË ÛÂ
·ÏÔ‡ÛÙÂÚË ÌÔÚÊ‹, ÂÊ·ÚÌfi˙Ô˘ÌÂ ÙËÓ ÂÈÌÂÚÈÛÙÈÎ‹ È‰ÈfiÙËÙ·

Î·È   

¶.¯. 5x + 7x = (5 + 7) x = 12x

13y – 5y + 7y – 1 = (13 – 5 + 7) y – 1 = 15y – 1

™ÙÈ˜ ÂÚÈÙÒÛÂÈ˜ ·˘Ù¤˜ Ï¤ÌÂ fiÙÈ Î¿ÓÔ˘ÌÂ ·Ó·ÁˆÁ‹ fiÌÔÈˆÓ fiÚˆÓ
ÛÙËÓ ·ÏÁÂ‚ÚÈÎ‹ ·Ú¿ÛÙ·ÛË.

· � Á–‚ � Á = (·–‚) � Á· � Á+‚ � Á = (·+‚) � Á

3

2

1

∏ ¤ÓÓÔÈ· ÙË˜ ÌÂÙ·‚ÏËÙ‹˜ – ∞ÏÁÂ‚ÚÈÎ¤˜ ·Ú·-
ÛÙ¿ÛÂÈ˜A1.1

§‡ÓÔ˘ÌÂ ·ÛÎ‹ÛÂÈ˜ Î·È ÚÔ‚Ï‹Ì·Ù·

1 ¡· Á›ÓÂÈ ·Ó·ÁˆÁ‹ fiÌÔÈˆÓ
fiÚˆÓ ÛÙÈ˜ ·Ú·Î¿Ùˆ ·-

Ú·ÛÙ¿ÛÂÈ˜.

·) 7x–x+4x– 2x,

‚) y+3z–z+4y   Î·È

Á) 3(x+2y)–2(–x–5y)+1

§‡ÛË  

·) 7x–x+4x–2x = 7 �x–1 �x+4 �x–2 �x = (7–1+4–2) �x = 8 �x = 8x

‚) y+3z–z+4y = (y+4y)+(3z–z) = (1+4)y+(3–1)z = 5y+2z

Á) 3(x+2y)–2(–x–5y)+1 =

= 3x+6y+2x+10y+1 = 

= (3x+2x) + (6y+10y)+1

= (3+2)x + (6+10)y+1 =

= 5x + 16y+1.

¶ÚÔÛÔ¯‹!
™’ ¤Ó· ÁÈÓfiÌÂÓÔ ·ÚÈıÌÔ‡ ÌÂ ÌÂÙ·-
‚ÏËÙ‹ ‹ ÁÈÓfiÌÂÓÔ ÌÂÙ·‚ÏËÙÒÓ, ÌÔ-
ÚÔ‡ÌÂ Ó· ·Ú·ÏÂ›Ô˘ÌÂ ÙÔ Û‡Ì‚Ô-
ÏÔ (�) ÙÔ˘ ÔÏÏ·Ï·ÛÈ·ÛÌÔ‡. 

¶.¯. ÁÚ¿ÊÔ˘ÌÂ  3x  Î·È ÂÓÓÔÔ‡ÌÂ

3 � x. ∞˘Ùfi fiÌˆ˜ ‰Â Û˘Ì‚·›ÓÂÈ

ÁÈ· ÙÔ ÁÈÓfiÌÂÓÔ ·ÚÈıÌÒÓ.

¶ÚÔÛÔ¯‹!
ŸÙ·Ó ˘¿Ú¯ÂÈ ÚfiÛËÌÔ (–) ¤Íˆ ·fi
ÌÈ· ·Ú¤ÓıÂÛË Î·È ÙËÓ ‚Á¿˙Ô˘ÌÂ,
ÙfiÙÂ ·ÏÏ¿˙ÂÈ ÙÔ ÚfiÛËÌÔ fiÏˆÓ ÙˆÓ
fiÚˆÓ Ì¤Û· ÛÙËÓ ·Ú¤ÓıÂÛË.



10 £. •∂¡√™:  ª·ıËÌ·ÙÈÎ¿ B ′′ °˘ÌÓ·Û›Ô˘

10

C Y M B C Y M B

C Y M B C Y M B

C
Y

M
B

C
Y

M
B

2 ¡· ˘ÔÏÔÁÈÛÙÂ› Ë ÙÈÌ‹ ÙË˜ ·Ú¿ÛÙ·ÛË˜   ∞ = –10– (8–x) – [(13–x)– (–20+x)] –2(3x–25), 

fiÙ·Ó   x = – �– �
1
2

��
–1

+ (0,03 :0,01)–1.

§‡ÛË  

£· ·ÏÔÔÈ‹ÛÔ˘ÌÂ ÙËÓ ·Ú¿ÛÙ·-
ÛË  ∞  Î·È ÙÔÓ ·ÚÈıÌfi  x.

ñ µÁ¿˙Ô˘ÌÂ ÚÒÙ· ÙÈ˜ ·ÚÂÓı¤-
ÛÂÈ˜ Ì¤Û· ÛÙËÓ ·ÁÎ‡ÏË Î·È ¤ÙÛÈ
Ë ·ÁÎ‡ÏË Á›ÓÂÙ·È ·Ú¤ÓıÂÛË.

∞ = –10– (8–x)– (13–x+20–x)–2(3x–25) =
= –10–8+x–13+x–20+x–6x+50 =
= (–10–8–13–20+50)+(x+x+x–6x) = 

= (–51+50)+(3x–6x) = (–1)+(–3x) = –1–3x.

ñ £˘Ì›˙Ô˘ÌÂ fiÙÈ  ��
·
‚

��
–Ó

= ��
·
‚

��
Ó

ÎÈ ÂÔÌ¤Óˆ˜ 

x = – �– �
2
1

��
1

+3–1 = 2+ �
1
3

� = �
6
3

� + �
1
3

� = �
7
3

� . (·ÊÔ‡  0,03:0,01 =
= 0,03 �100 = 3)

ŒÙÛÈ, ÁÈ·   x = �
7
3

� ¤¯Ô˘ÌÂ

∞ = –1–3x = –1–3 � �
7
3

� = –1–7 = –8.

3 ¡· ‚ÚÂıÂ› Ë ÙÈÌ‹ ÙË˜ ·Ú¿ÛÙ·ÛË˜   ∞ = ·– (·+‚+Á)–{(·+Á)– [(‚+Á)– (‚–·)]},  

fiÙ·Ó ÔÈ ÌÂÙ·‚ÏËÙ¤˜  ‚  Î·È  Á  ¤¯Ô˘Ó ¿ıÚÔÈÛÌ· ÙÔ ∂.∫.¶. ÙˆÓ ·ÚÈıÌÒÓ 120 Î·È 450.

§‡ÛË  

a ∞ÏÔÔÈÔ‡ÌÂ ÙËÓ ·Ú¿ÛÙ·ÛË ∞.

∞ = ·– (·+‚+Á)– [(·+Á)– (‚+Á–‚+·)] = 

= ·– (·+‚+Á)– (·+Á–‚–Á+‚–·) =

= ·–·–‚–Á–·–Á+‚+Á–‚+· = 

= (· –·–·+·)+(–‚+‚–‚)+(–Á–Á+Á) = 

= 0+(–‚)+(–Á) = –‚–Á = – (‚+Á)

a °È· Ó· ‚ÚÔ‡ÌÂ ÙÔ ∂.∫.¶. ÙˆÓ ·ÚÈıÌÒÓ  120  Î·È  450, ·Ó·Ï‡Ô˘ÌÂ Î¿-
ıÂ ·ÚÈıÌfi ÛÂ ÁÈÓfiÌÂÓÔ ÚÒÙˆÓ ·Ú·ÁfiÓÙˆÓ.

ŒÙÛÈ,  ∂.∫.¶.(120, 450) = 23 � 32 � 52 = 8 � 9 � 25 = 72 � 25 = 1800.

∂ÂÈ‰‹  ‚+Á = 1800,  Â›Ó·È  ∞ = – (‚+Á) = –1800.

ŸÙ·Ó ı¤ÏÔ˘ÌÂ Ó· ‚ÚÔ‡ÌÂ ÙËÓ ÙÈÌ‹ÌÈ·˜ ·ÏÁÂ‚ÚÈÎ‹˜ ·Ú¿ÛÙ·ÛË˜ ÁÈ·Û˘ÁÎÂÎÚÈÌ¤ÓÂ˜ ÙÈÌ¤˜ ÙˆÓ ÌÂÙ·‚ÏË-ÙÒÓ Ô˘ ÂÚÈ¤¯ÂÈ, ÚÒÙ· ·ÏÔÔÈ-Ô‡ÌÂ ÙËÓ ·Ú¿ÛÙ·ÛË Î·È ÌÂÙ¿Î¿ÓÔ˘ÌÂ ÙËÓ ·ÓÙÈÎ·Ù¿ÛÙ·ÛË

¢‡Ô ·ÓÙ›ıÂÙÔÈ ·ÚÈıÌÔ›
¤¯Ô˘Ó ¿ıÚÔÈÛÌ· ÌË‰¤Ó
· + (–·) = 0

���

��� � ��
�
�
�
�

��

��

��

�

�

�

�

�

�

�

	��

	�� � �
�
��
�
��

���


�

��

�

�

�

�

�

�

�
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4 µÚÂ˜ ÙÔÓ ·ÚÈıÌfi Ô˘
ÚÔÎ‡ÙÂÈ, ÂÎÙÂÏÒÓÙ·˜

ÙÔÓ ·Ú·Î¿Ùˆ «Ì·ÁÈÎfi» ·Ï-
ÁfiÚÈıÌÔ.
«¶¿ÚÂ ¤Ó·Ó ÔÔÈÔÓ‰‹ÔÙÂ
·ÚÈıÌfi. ¶ÚfiÛıÂÛÂ Û’ ·˘ÙfiÓ
ÙÔ 7. ¶ÔÏÏ·Ï·Û›·ÛÂ ÙÔ
¿ıÚÔÈÛÌ· Â› 5. ∞Ê·›ÚÂÛÂ
·fi ÙÔ ÁÈÓfiÌÂÓÔ ÙÔ 30. ¢È·›-

ÚÂÛÂ ÙË ‰È·ÊÔÚ¿ ÌÂ 5.
∞Ê·›ÚÂÛÂ ·fi
ÙÔ ËÏ›ÎÔ ÙÔÓ

·Ú¯ÈÎfi ·ÚÈıÌfi».

§‡ÛË  

∞˜ ÔÓÔÌ¿ÛÔ˘ÌÂ  x  ¤Ó·Ó ÔÔÈÔÓ‰‹ÔÙÂ ·ÚÈıÌfi, ÔfiÙÂ ¤¯Ô˘ÌÂ Ó· Î¿-
ÓÔ˘ÌÂ ÙÈ˜ ÂÍ‹˜ Ú¿ÍÂÈ˜:

[(x+7) � 5–30] :5–x

∏ ·Ú¿ÛÙ·ÛË ·˘Ù‹ ÁÚ¿ÊÂÙ·È

(5x+35–30) :5–x = (5x+5) :5–x =

= �
5(x+

5
1)

� – x = x+1–x =

=(x–x)+1 = 0+1 = 1.

ŒÙÛÈ, fiÔÈÔÓ ·ÚÈıÌfi ¿ÚÂÈ Î¿ÔÈÔ˜, ÙÔ ·ÔÙ¤ÏÂÛÌ· Ô˘ ‚Ú›ÛÎÂÈ Â›Ó·È
¿ÓÙ· 1.

1) ∏ ·ÏÁÂ‚ÚÈÎ‹ ·Ú¿ÛÙ·ÛË  5x+10x–18x  ÈÛÔ‡Ù·È ÌÂ 

·) 3x     ‚) 0     Á) –3x     ‰) –3     Â) –3x3

2) ¶ÔÈÂ˜ ·fi ÙÈ˜ ·Ú·Î¿Ùˆ ÈÛfiÙËÙÂ˜ ·ÏËıÂ‡Ô˘Ó;

·) (·–‚) � x = ·x–‚x ‚) (·+‚) :Á = (· :Á)+(‚ :Á)

Á) · : (‚+Á) = (· :‚)+(· :Á) ‰) �
·–

Á
‚

� = �
·
Á

� – �
‚
Á

�

Â) �
·
‚

� + �
‰
Á

� = �
‚
·

+
+

‰
Á

� ÛÙ) �
·
‚

� : �
‰
Á

� = �
·
‚

‰
Á
�

3) ¶ÔÈ· Â›Ó·È Ë ·ÚÈıÌËÙÈÎ‹ ÙÈÌ‹ ÙË˜ ·ÏÁÂ‚ÚÈÎ‹˜ ·Ú¿ÛÙ·ÛË˜

∞ = 2 (x+1)–3 (x–1),  fiÙ·Ó  x=10;

4) ªÂ ÙÈ ÈÛÔ‡Ù·È ÙÔ ÁÈÓfiÌÂÓÔ  x � (x+1) � (x+2) � (x+3) � (x+4) � (x+5),  

fiÙ·Ó   x = �– �
1
3

��
–1

;

5) ∞Ó Ô  x  Â›Ó·È ¤Ó·˜ ÔÔÈÔÛ‰‹ÔÙÂ Ê˘ÛÈÎfi˜ ·ÚÈıÌfi˜, ÌÂ ÙÈ ÈÛÔ‡Ù·È Ë
·Ú¿ÛÙ·ÛË  y = (–1)x +(–1)x+1; 

™Î¤„Ô˘
Î·È ·¿ÓÙËÛÂ

§‡ÛÂ ÌfiÓÔ˜ ÛÔ˘ ·ÛÎ‹ÛÂÈ˜ Î·È ÚÔ‚Ï‹Ì·Ù·

¡· Á›ÓÂÈ ·Ó·ÁˆÁ‹ fiÌÔÈˆÓ fiÚˆÓ ÛÙÈ˜ ·Ú·Î¿Ùˆ ·Ú·ÛÙ¿ÛÂÈ˜:

·) 3x–5x–7x+8x,    ‚) 2x–y+5x–4y,      Á) ·+‚+Á–2·+3‚–4Á

‰) 2(x–3ˆ)–4(–x+ˆ)–3(5–2ˆ),     Â) –2(x–y+3z)+4(2y–x)– (x–3z).

1

MÈ· ·ÏÁÂ‚ÚÈÎ‹ ·Ú¿ÛÙ·ÛË
Ô˘ ÈÛÔ‡Ù·È ÌÂ ¤Ó·Ó Û˘ÁÎÂ-
ÎÚÈÌ¤ÓÔ ·ÚÈıÌfi, ÁÈ· ÔÔÈÂÛ-
‰‹ÔÙÂ ÙÈÌ¤˜ ÙˆÓ ÌÂÙ·‚ÏË-
ÙÒÓ ÙË˜, Ï¤ÌÂ fiÙÈ Â›Ó·È
ÛÙ·ıÂÚ‹.
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°Ú¿„Â ÙÈ˜ ·Ú·Î¿Ùˆ ÂÎÊÚ¿ÛÂÈ˜ ÌÂ ÙË ‚Ô‹ıÂÈ· ÌÂÙ·‚ÏËÙÒÓ.

·) ∆Ô ÌÈÛfi ÂÓfi˜ ·ÚÈıÌÔ‡, ÂÏ·ÙÙˆÌ¤ÓÔ Î·Ù¿ 15.

‚) ∆Ô 30% ÙË˜ ‰È·ÊÔÚ¿˜ ‰‡Ô ·ÚÈıÌÒÓ.

Á) √ fiÁÎÔ˜ ÂÓfi˜ ÔÚıÔÁÒÓÈÔ˘ ·Ú·ÏÏËÏÂÈ¤‰Ô˘.

‰) ∆Ô ÂÌ‚·‰fiÓ ÂÓfi˜ ÙÚ·Â˙›Ô˘.

Â) √ ‰Â›ÎÙË˜ Ì¿˙·˜ ÂÓfi˜ ·ÓıÚÒÔ˘ ÈÛÔ‡Ù·È ÌÂ ÙÔ ‚¿ÚÔ˜ ÙÔ˘ ÚÔ˜ ÙÔ ÙÂÙÚ¿ÁˆÓÔ ÙÔ˘ ‡„Ô˘˜ ÙÔ˘ ÛÂ
Ì¤ÙÚ·.

¡· ‚ÚÂıÂ› Ë ÙÈÌ‹ ÙË˜ ·Ú¿ÛÙ·ÛË˜.
·) ∞ = – (–x–y), fiÙ·Ó ÔÈ ÌÂÙ·‚ÏËÙ¤˜  x  Î·È  y  ¤¯Ô˘Ó ¿ıÚÔÈÛÌ·  –10.
‚) µ = – (–y)+(–x),  fiÙ·Ó Ë ‰È·ÊÔÚ¿ ÙÔ˘  y  ·fi ÙÔ  x  Â›Ó·È 10.

Á) ° = 2 (x–y–z)–3 (–x+y+z)+4(x+y–z),  fiÙ·Ó  x –z = �
9
y

� .

∞Ó  · = – �
1
2

� ,   ‚ = �
3
4

� Î·È  Á = –2–2–1,  Ó· ‚ÚÂıÂ› Ë ÙÈÌ‹ ÙË˜ ·Ú¿ÛÙ·ÛË˜

∞ = – [·– (‚–Á)]+{– (‚–Á)+[‚– (Á–·)] – [·+(‚+Á)]– (·+‚)}.

∆· ¿ÁÈ· Ù¤ÏË ÌÈ·˜ ÂÙ·ÈÚÂ›·˜ ÎÈÓËÙ‹˜ ÙËÏÂÊˆÓ›·˜ Â›Ó·È  20 Ç Î·È Ë ¯Ú¤ˆÛË Â›Ó·È 0,30 Ç ·Ó¿ ÏÂÙfi
ÔÌÈÏ›·˜. ™ÙÔ Û‡ÓÔÏÔ ÙÔ˘ ÏÔÁ·ÚÈ·ÛÌÔ‡ ˘¿Ú¯ÂÈ Î·È º.¶.∞. 19%. ¡· ÂÎÊÚ·ÛÙÂ› ÌÂ ÌÈ· ·ÏÁÂ‚ÚÈÎ‹ ·-
Ú¿ÛÙ·ÛË Ô ÏÔÁ·ÚÈ·ÛÌfi˜ ÂÓfi˜ ÂÏ¿ÙË ÙË˜ ÂÙ·ÈÚÂ›·˜ ·˘Ù‹˜ ÁÈ· ÔÔÈÔÓ‰‹ÔÙÂ ¯ÚfiÓÔ ÔÌÈÏ›·˜.

µÚÂ˜ ÙËÓ ÙÈÌ‹ ÙˆÓ ·Ú·Î¿Ùˆ ·Ú·ÛÙ¿ÛÂˆÓ ÁÈ· ÙÈ˜ ·ÓÙ›ÛÙÔÈ¯Â˜ ÙÈÌ¤˜ ÙˆÓ ÌÂÙ·‚ÏËÙÒÓ ÙÔ˘˜.

·) –2 (–·+‚+Á)–3 [–2 (·–2‚)+3(5·– 3Á)],  fiÙ·Ó  ·= –1,  ‚=3  Î·È  Á= –4.

‚) [(·3)2 � ·–7] :·–4,  fiÙ·Ó  · = 1 + . 

Á) (·‚+‚Á+Á·) : ��
·
1

� + �
‚
1

� + �
1
Á

�� – (·–‚+3Á) : (–·‚Á),  fiÙ·Ó  ·= –1,  ‚= – �
2
3

� Î·È  Á=0,2.

‰) �
‚2

–
–
·
Á

2

4� : ,   fiÙ·Ó    ·= –0,25 ,  ‚= �
1
3

� Î·È  Á=(–1)5.

Â) : � �–1

,  fiÙ·Ó  ·=‚= �
1
9

� .

¡· Û˘ÌÏËÚˆıÂ› Ô ‰ÈÏ·Ófi˜ ›Ó·Î·˜.7

–3+ �·7 � �– �
1
·

��
7

�
8

���
(–1+3‚)2

(3·–‚)2
���
[(–2)27· � 0,125]4

�2·– �
1
4

� Á�
3

��
(–Á–2‚)3

1
�
1+ �

1
2

�

6

5

4

3

2

–1

–0,25

0,04

x2x x–2 1
x 5x (–10)x
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∞Ó ¤¯Ô˘ÌÂ ÌÈ· ÈÛfiÙËÙ·, ÙfiÙÂ ÌÔÚÔ‡ÌÂ:

·) ¡· ÚÔÛı¤ÛÔ˘ÌÂ ÛÙ· Ì¤ÏË ÙË˜ ÙÔÓ ›‰ÈÔ ·ÚÈıÌfi.

‚) ¡· ·Ê·ÈÚ¤ÛÔ˘ÌÂ ·fi Ù· Ì¤ÏË ÙË˜ ÙÔÓ ›‰ÈÔ ·ÚÈıÌfi.

Á) ¡· ÔÏÏ·Ï·ÛÈ¿ÛÔ˘ÌÂ Ù· Ì¤ÏË ÙË˜ ÌÂ ÙÔÓ ›‰ÈÔ ·ÚÈıÌfi.

‰) ¡· ‰È·ÈÚ¤ÛÔ˘ÌÂ Ù· Ì¤ÏË ÙË˜ ÌÂ ÙÔÓ ›‰ÈÔ ÌË ÌË‰ÂÓÈÎfi ·ÚÈıÌfi.

ªÈ· ÈÛfiÙËÙ· Ô˘ ÂÚÈ¤¯ÂÈ ¤Ó·Ó ¿ÁÓˆÛÙÔ ÔÓÔÌ¿˙ÂÙ·È ÂÍ›ÛˆÛË.

¶.¯. Ë ÈÛfiÙËÙ·  3x – 5 = x + 3  Â›Ó·È ÂÍ›ÛˆÛË ÌÂ ¿ÁÓˆÛÙÔ ÙÔÓ  x.

∏ ·Ú¿ÛÙ·ÛË  3x – 5  Ï¤ÁÂÙ·È ÚÒÙÔ Ì¤ÏÔ˜ ÙË˜ ÂÍ›ÛˆÛË˜, 

ÂÓÒ Ë ·Ú¿ÛÙ·ÛË  x + 3  Ï¤ÁÂÙ·È ‰Â‡ÙÂÚÔ Ì¤ÏÔ˜ ·˘Ù‹˜.

°È· Ó· Ï‡ÛÔ˘ÌÂ ÌÈ· ÂÍ›ÛˆÛË, ‰ËÏ·‰‹ Ó· ‚ÚÔ‡ÌÂ ÙÔÓ ·ÚÈıÌfi Ô˘
ÙËÓ Â·ÏËıÂ‡ÂÈ Î·È Ï¤ÁÂÙ·È Ú›˙· ‹ Ï‡ÛË ÙË˜ ÂÍ›ÛˆÛË˜, ·ÎÔÏÔ˘-
ıÔ‡ÌÂ ÙËÓ ·Ú·Î¿Ùˆ ‰È·‰ÈÎ·Û›·, Ô˘ ÔÓÔÌ¿˙ÂÙ·È Â›Ï˘ÛË ÙË˜ ÂÍ›-
ÛˆÛË˜.

3

2

∞Ó  ·=‚  Î·È  Á � 0,   ÙfiÙÂ �
·
Á

� = �
‚
Á

�

∞Ó  ·=‚,   ÙfiÙÂ · � Á = ‚ � Á

∞Ó  ·=‚,   ÙfiÙÂ ·–Á = ‚–Á

∞Ó  ·=‚,   ÙfiÙÂ ·+Á = ‚+Á

1

∂ÍÈÛÒÛÂÈ˜ ·ã ‚·ıÌÔ‡A1.2

∂


›Ï
˘Û

Ë
 Ù

Ë
˜ 

ÂÍ
›Û

ˆ
Û

Ë
˜ ·) ∞Ó ˘¿Ú¯Ô˘Ó ·ÚÔÓÔÌ·ÛÙ¤˜, ÔÏÏ·Ï·ÛÈ¿˙Ô˘ÌÂ Ù· Ì¤ÏË ÙË˜

ÂÍ›ÛˆÛË˜ ÌÂ ÙÔ ∂.∫.¶. ÙˆÓ ·ÚÔÓÔÌ·ÛÙÒÓ ÁÈ· Ó· Î¿ÓÔ˘ÌÂ
··ÏÔÈÊ‹ ·ÚÔÓÔÌ·ÛÙÒÓ.

‚) ∞·ÏÂ›ÊÔ˘ÌÂ ÙÈ˜ ·ÚÂÓı¤ÛÂÈ˜ (·Ó ˘¿Ú¯Ô˘Ó).

Á) ÃˆÚ›˙Ô˘ÌÂ ÁÓˆÛÙÔ‡˜ ·fi ·ÁÓÒÛÙÔ˘˜. ªÂÙ·Ê¤ÚÔÓÙ·˜ fiÚÔ˘˜
·fi ÙÔ ¤Ó· Ì¤ÏÔ˜ ÛÙÔ ¿ÏÏÔ, ·ÏÏ¿˙ÂÈ ÙÔ ÚfiÛËÌfi ÙÔ˘˜.

‰) ∫¿ÓÔ˘ÌÂ ·Ó·ÁˆÁ‹ fiÌÔÈˆÓ fiÚˆÓ.

Â) ¢È·ÈÚÔ‡ÌÂ ÌÂ ÙÔ Û˘ÓÙÂÏÂÛÙ‹ ÙÔ˘ ·ÁÓÒÛÙÔ˘.
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2 ¡· Ï˘ıÔ‡Ó ÔÈ ÂÍÈÛÒÛÂÈ˜

·) 2(y+1)–3(y–4) = 8(2–y)

‚) 0,75(ˆ–4)+1,25ˆ = 

= 0,5–1,5ˆ.

§‡ÛË  

∫¿ÓÔ˘ÌÂ ··ÏÔÈÊ‹ ·ÚÂÓı¤ÛÂˆÓ, ÂÊ·ÚÌfi˙ÔÓÙ·˜ ÙËÓ ÂÈÌÂÚÈÛÙÈÎ‹
È‰ÈfiÙËÙ·.

·) 2(y+1)–3(y–4) = 8(2–y)   ‹ 2y+2–3y+12 = 16–8y   ‹

2y–3y+8y = 16–2–12   ‹ 7y=2   ‹ �
7
7
y
� = �

2
7

� ‹ y = �
2
7

� . 

‚) 0,75(ˆ–4)+1,25ˆ = 0,5–1,5ˆ   ‹

0,75ˆ–3+1,25ˆ = 0,5–1,5ˆ    ‹

0,75ˆ+1,25ˆ+1,5ˆ = 0,5+3   ‹

3,5ˆ=3,5   ‹ �
3
3
,5
,5
ˆ

� = �
3
3

,
,
5
5
� ‹ ˆ=1.

§‡ÓÔ˘ÌÂ ·ÛÎ‹ÛÂÈ˜ Î·È ÚÔ‚Ï‹Ì·Ù·

1 ¡· Ï˘ıÔ‡Ó ÔÈ ÂÍÈÛÒÛÂÈ˜

·) 3x+5 = x+11

‚) –6x = 14+x

Á) 1+3x–7 = –2+x–4+2x

‰) 2x+1 = 7+2x

§‡ÛË  

¢ÂÓ ¤¯Ô˘ÌÂ ÎÏ¿ÛÌ·Ù·, Ô‡ÙÂ ·ÚÂÓı¤ÛÂÈ˜. 

ŒÙÛÈ, ÛÂ Î¿ıÂ ÂÚ›ÙˆÛË, ¯ˆÚ›˙Ô˘ÌÂ ÁÓˆÛÙÔ‡˜ ·fi ·ÁÓÒÛÙÔ˘˜.

·) 3x+5 = x+11  ‹ 3x–x = 11–5  ‹ 2x=6   ‹

�
2
2
x
� = �

6
2

� ‹ x=3.

‚) – 6x = 14+x   ‹ –6x–x = 14   ‹

– 7x = 14   ‹ �
–
–
7
7
x

� = �
–
1
7
4

� ‹ x =–2.

Á) 1+3x–7 = –2+x–4+2x   ‹

3x–x–2x = –1 +7–2–4   ‹ 0 x=0

∏ ÂÍ›ÛˆÛË ·˘Ù‹ Â·ÏËıÂ‡ÂÙ·È ÁÈ· 
Î¿ıÂ ·ÚÈıÌfi  x, ‰ËÏ·‰‹ Â›Ó·È ÌÈ·
Ù·˘ÙfiÙËÙ·.

‰) 2x+1 = 7+2x   ‹

2x–2x = 7–1   ‹ 0 X=6.

∏ ÂÍ›ÛˆÛË ·˘Ù‹ ‰ÂÓ Â·ÏËıÂ‡ÂÙ·È
·fi Î·ÌÈ¿ ÙÈÌ‹ ÙÔ˘  x, ·ÊÔ‡ ÙÔ  0
ÌÂ fiÔÈÔÓ ·ÚÈıÌfi Î·È Ó· ÔÏÏ·Ï·-
ÛÈ·ÛÙÂ› ‰›ÓÂÈ ÁÈÓfiÌÂÓÔ 0.

H ÂÍ›ÛˆÛË
Â·ÏËıÂ‡ÂÙ·È ÁÈ· ÔÔÈÔ‰‹-
ÔÙÂ ·ÚÈıÌfi x Î·È Ï¤ÁÂÙ·È
Ù·˘ÙfiÙËÙ· ‹ ·fiÚÈÛÙË

0.x = 0

H ÂÍ›ÛˆÛË
‰ÂÓ Â·ÏËıÂ‡ÂÙ·È ÁÈ· Î·ÌÈ¿
ÙÈÌ‹ ÙÔ˘ x Î·È Ï¤ÌÂ fiÙÈ Â›Ó·È·‰‡Ó·ÙË

0.x = ·, ·=0 
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3 ¡· Ï˘ıÔ‡Ó ÔÈ ÎÏ·ÛÌ·-
ÙÈÎ¤˜ ÂÍÈÛÒÛÂÈ˜

·) �
2x+

5
4

� = x– �
1
2

� Î·È

‚) �
4(x

5
–3)
� = �

2(–2
3
x+1)
�

§‡ÛË  

∞Ó Ë ÂÍ›ÛˆÛË Â›Ó·È ÈÛfiÙËÙ· ‰‡Ô ÎÏ·ÛÌ¿ÙˆÓ (‰ËÏ·-
‰‹ ·Ó·ÏÔÁ›·), ÙfiÙÂ, ·ÓÙ› ÁÈ· ··ÏÔÈÊ‹ ·ÚÔÓÔÌ·-
ÛÙÒÓ, ÂÊ·ÚÌfi˙Ô˘ÌÂ ÙËÓ «¯È·ÛÙ›» È‰ÈfiÙËÙ·.

·) �
2x+

5
4

� = �
x–

2
1

� ‹ 2 � (2x+4) = 5 � (x –1)    ‹ 4x+8 = 5x–5

‹ 4x–5x = –5–8    ‹ –x = –13    ‹ x = 13.

‚) �
4(x

5
–3)
� = �

2(–2x
3
+1)
� ‹ 3 � 4(x–3) = 5 � 2(–2x+1)    

‹ 12(x–3) = 10(–2x+1)    ‹ 12x–36 = –20x+10

‹ 12x+20x = 36+10    ‹ 32x=46    ‹ x = �
4
3

6
2
� ‹ x = �

2
1

3
6
� .

4 ¡· Ï˘ıÔ‡Ó ÔÈ ÂÍÈÛÒÛÂÈ˜ 

·) �
6
x

� + �
x+

5
1

� = �
2
x

� + 1      ‚) 12 – ��3y+
4

1
� + �

2y+
3

1
�� = 10– �

5y
4
–1
� + �

y+
6

5
�

Á) �
2ˆ

3
–1
� – �

3(ˆ
2
+1)
� = �

1
6

� (2–3ˆ).

‰) �
(
3
–
x
2
–
)–
1
2� – 0,5 � = �

1
3

� � �–6– �
5x+

4
7

�� – �– �
1
2

��
–2

� [– (–3)0 +(x+1) : (–1)5]
�
1
2

� x–1,5

��
1–2–1

§‡ÛË  

·) ¶ÔÏÏ·Ï·ÛÈ¿˙Ô˘ÌÂ Ù· Ì¤ÏË ÙË˜ ÂÍ›ÛˆÛË˜ ÌÂ ÙÔÓ ·ÚÈıÌfi 

∂.∫.¶. (5, 6, 2) = 30,  ÒÛÙÂ Ó· Î¿ÓÔ˘ÌÂ ··ÏÔÈÊ‹ ·ÚÔÓÔÌ·ÛÙÒÓ.

30 � ��
6
x

� + �
x+

5
1

�� = 30 � ��
2
x

� + 1� ‹

30 � �
6
x

� + 30 � �
x+

5
1

� = 30 � �
2
x

� + 30 � 1    ‹ 5x+6(x+1) = 15x+30

‹ 5x+6x+6 = 15x+30     ‹ 5x+6x–15x = 30–6

‹ –4x=24    ‹ �
–
–
4
4
x

� = �
–
2
4
4
� ‹ x= –6.

‚) µÁ¿˙Ô˘ÌÂ ÚÒÙ· ÙËÓ ·Ú¤ÓıÂÛË Î·È ÌÂÙ¿ Î¿ÓÔ˘ÌÂ ··ÏÔÈÊ‹ ·ÚÔ-
ÓÔÌ·ÛÙÒÓ.

12 – �
3y+

4
1

� – �
2y+

3
1

� = 10 – �
5y

4
–1
� + �

y+
6

5
�

‹ 12 � �12 – �
3y+

4
1

� – �
2y+

3
1

�� = 12 � �10 – �
5y

4
–1
� – �

y+
6

5
��

· =‚
AÓ

ÙfiÙÂ ·.‰ = ‚.Á

,Á
‰
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‹ 12 �12–12 � �
3y+

4
1

� –12 ��
2y+

3
1

�=12 �10–12 ��
5y

4
–1
�+12 ��

y+
6

5
�

‹ 144–3(3y+1)–4(2y+1) = 120–3(5y–1)+2(y+5)

‹ 144–9y–3–8y–4 = 120–15y+3+2y+10

‹ –9y–8y+15y–2y = 120+3+10–144+3+4

‹ –4y = –4     ‹ �
–
–
4
4
y

� = �
–
–

4
4
� ‹ y=1.

Á) �
2ˆ

3
–1
� – �

3ˆ
2
+1
� = �

1
6

� (2–3ˆ)

‹ 6 � �
2ˆ

3
–1
� – 6 � �

3ˆ
2
+1
� = 6 � �

1
6

� (2–3ˆ)

‹ 2(2ˆ–1) – 3(3ˆ+1) = 2–3ˆ    ‹ 4ˆ–2 – 9ˆ–3 = 2–3ˆ

‹ 4ˆ–9ˆ+3ˆ = 2+3+2    ‹ –2ˆ = 7    ‹ ˆ = – �
7
2

� .

‰) ∏ ÂÍ›ÛˆÛË ÁÚ¿ÊÂÙ·È:

– �
1
2

� � = – �
6
3

� – �
5x

1
+
2

7
� – (–2)2 [–1+(x+1) : (–1)]

‹ 4(3x–1) – �
1
2

� � = –2 – �
5x

1
+
2

7
� – 4(–1–x–1)

‹ 12x–4– ��
1
2

� x – �
3
2

�� = –2 – �
5x

1
+
2

7
� + 4+4x+4

‹ 12x–4– �
1
2

� x + �
3
2

� = 4x+6 – �
5x

1
+
2

7
� .

∫¿ÓÔ˘ÌÂ, ÙÒÚ·, ··ÏÔÈÊ‹ ·ÚÔÓÔÌ·ÛÙÒÓ, ÔÏÏ·Ï·ÛÈ¿˙ÔÓÙ·˜
Ù· Ì¤ÏË ÙË˜ Â› 12.

12 � �12x–4– �
1
2

� x+ �
3
2

�� = 12 � �4x+6– �
5x

1
+
2

7
��

‹ 12 � 12x–12 � 4–12 � �
1
2

� x+12 � �
3
2

� = 12 � 4x+12 � 6–12 � �
5x

1
+
2

7
�

‹ 144x–48–6x+18 = 48x+72–5x–7

‹ 144x–6x–48x+5x = 72–7+48–18

‹ 95x=95   ‹ x=1

�
1
2

� x– �
3
2

�

��
�
1
2

�

�
1
2

� x– �
3
2

�

��
1 – �

1
2

�

3x–1
��
�
(–2

1
)2

�
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5 ¡· ‚ÚÂıÂ› Ô ·ÚÈıÌfi˜  ·
ÒÛÙÂ Ë ÂÍ›ÛˆÛË

(2·–1)x– �
·
3

� ��
2x

2

–1
� +2� = 

= x – �
1
2

�

Ó· ¤¯ÂÈ ˆ˜ Ï‡ÛË ÙÔÓ ·ÚÈıÌfi
x=2.

§‡ÛË  

√ ·ÚÈıÌfi˜  x = 2  Â›Ó·È Ï‡ÛË ÙË˜ ÂÍ›ÛˆÛË˜ ·˘Ù‹˜, fiÙ·Ó ÙËÓ Â·ÏË-
ıÂ‡ÂÈ, ‰ËÏ·‰‹ fiÙ·Ó ÈÛ¯‡ÂÈ

(2·–1) � 2– �
·
3

� ��2 � 2
2
–1

� +2� = 2– �
1
2

�

‹ 4·–2– �
·
3

� � ��
3
2

� +2� = �
4
2

� – �
1
2

� ‹ 4·–2– �
3
6
·
� – �

2
3
·
� = �

3
2

�

‹ 6 � �4·–2– �
3
6
·
� – �

2
3
·
�� = 6 � �

3
2

� ‹ 6 � 4·–12–6 � �
3
6
·
� – 6 � �

2
3
·
� = 9

‹ 24·–12–3·–4· = 9    ‹ 24·–3·–4· = 12+9

‹ 17·=21    ‹ ·= �
2
1

1
7
� .

6 ¡· ‚ÚÂıÂ› Ô ·ÚÈıÌfi˜  Ï
ÁÈ· ÙÔÓ ÔÔ›Ô ÔÈ ÂÍÈÛÒÛÂÈ˜  

x – �
3(x+

4
1 )

� = �
2x

3
–1
� Î·È  

0,2 (x–4)–Ïx = 

= �
1
1
0
� (19–x) – �

3–
3
Ï

�

¤¯Ô˘Ó ÙËÓ ›‰È· Ï‡ÛË.

§‡ÛË  

➧ §‡ÓÔ˘ÌÂ ÙËÓ ÚÒÙË ÂÍ›ÛˆÛË, Î¿ÓÔÓÙ·˜ ÚÒÙ· ··ÏÔÈÊ‹ ·ÚÔ-
ÓÔÌ·ÛÙÒÓ.

12 � x–12 � �
3(x+

4
1)

� = 12 � �
2x

3
–1
� ‹ 12x–3 � 3(x+1) = 4 � (2x–1)

‹ 12x–9(x+1) = 8x –4    ‹ 12x–9x–9 = 8x–4

‹ 12x–9x–8x = 9–4    ‹ –5x=5    ‹ x= –1.

➧ √ ·ÚÈıÌfi˜  x = – 1  Â›Ó·È Ï‡ÛË ÙË˜ ‰Â‡ÙÂÚË˜ ÂÍ›ÛˆÛË˜, fiÙ·Ó ÙËÓ
Â·ÏËıÂ‡ÂÈ, ‰ËÏ·‰‹

0,2(–1–4)–Ï � (–1) = �
1
1
0
� [19– (–1)] – �

3–
3
Ï

�

‹ 0,2 � (–5)+Ï = �
1
1
0
� � (19+1) – �

3–
3
Ï

�

‹ –1+Ï = �
1
1
0
� � 20– �

3–
3
Ï

� ‹ –1+Ï = 2– �
3–

3
Ï

�

‹ 3 � (–1+Ï) = 3 � �2– �
3–

3
Ï

�� ‹ –3+3Ï = 6–3 � �
3–

3
Ï

�

‹ –3+3Ï = 6–3+Ï    ‹ 3Ï–Ï = 3+6–3

‹ 2Ï=6    ‹ Ï=3.

ÕÚ·, ÁÈ·  Ï=3  ÔÈ ‰‡Ô ÂÍÈÛÒÛÂÈ˜ ¤¯Ô˘Ó ÎÔÈÓ‹ Ï‡ÛË ÙÔÓ ·ÚÈıÌfi  x=–1.
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7 · ) ¶fiÙÂ Â›Ó·È ·‰‡Ó·ÙË Ë
ÂÍ›ÛˆÛË  

2x – �
Ï(x+

3
1)

� = �
2x

2
–Ï
� +1;

‚) ¶fiÙÂ Â›Ó·È Ù·˘ÙfiÙËÙ· Ë
ÂÍ›ÛˆÛË

�
Ïx+

3
6

� – x = Ï–1;

§‡ÛË  

·) ∫¿ÓÔ˘ÌÂ ··ÏÔÈÊ‹ ·ÚÔÓÔÌ·ÛÙÒÓ Î·È ¤¯Ô˘ÌÂ

6 � 2x–6 � �
Ï(x+

3
1)

� = 6 � �
2x

2
–Ï
� +6 � 1

‹ 12x–2Ï(x+1) = 3(2x–Ï)+6  

‹ 12x–2Ïx–2Ï = 6x–3Ï+6

‹ 12x–2Ïx–6x = 2Ï–3Ï+6  

‹ (12–2Ï–6) � x = –Ï+6

‹ (6–2Ï)x = –Ï+6

°È· Ó· Â›Ó·È ·‰‡Ó·ÙË Ë ÂÍ›ÛˆÛË, ÚÒÙ· ·’ fiÏ· Ô Û˘ÓÙÂÏÂÛÙ‹˜
ÙÔ˘  x  Ú¤ÂÈ Ó· Â›Ó·È ÌË‰¤Ó, ‰ËÏ·‰‹

6–2Ï = 0     ‹ –2Ï = –6     ‹ Ï=3.

¶Ú¿ÁÌ·ÙÈ, ÁÈ·  Ï = 3, Ë ÂÍ›ÛˆÛË ÁÚ¿ÊÂÙ·È  0 � x = – 3 + 6,  ‰ËÏ·‰‹
0 � x = 3  Î·È Â›Ó·È ·‰‡Ó·ÙË.

‚) �
Ïx+

3
6

� – x = Ï–1    ‹

‹ 3 � �
Ïx+

3
6

� –3 � x = 3 � Ï–3 � 1

‹ Ïx+6–3x = 3Ï–3 

‹ Ïx–3x = 3Ï–3–6    ‹ (Ï–3) � x = 3Ï–9

∞Ó   Ï–3 = 0,  ‰ËÏ·‰‹  Ï=3,  ÙfiÙÂ Ë ÂÍ›ÛˆÛË ÁÚ¿ÊÂÙ·È  

0 � x = 3 � 3–9    ‹ 0 � x = 0  Î·È Â›Ó·È Ù·˘ÙfiÙËÙ·.

8 ™Î¤„Ô˘ ¤Ó·Ó ÔÔÈÔÓ‰‹Ô-
ÙÂ ·ÚÈıÌfi Î·È Î¿ÓÂ ÙÈ˜

ÂÍ‹˜ Ú¿ÍÂÈ˜:
·) ¶ÔÏÏ·Ï·Û›·ÛÂ ÙÔÓ ·ÚÈı-

Ìfi ÌÂ ÙÔ 10. 
‚) ∞Ê·›ÚÂÛÂ ·fi ÙÔ ÁÈÓfiÌÂ-

ÓÔ ÙÔ 5.
Á) ¢È·›ÚÂÛÂ ÙË ‰È·ÊÔÚ¿ ÌÂ

ÙÔ 5.
‰) ∞Ê·›ÚÂÛÂ ·fi ÙÔ ËÏ›ÎÔ

ÙÔ ‰ÈÏ¿ÛÈÔ ÙÔÓ ·ÚÈıÌfi
Ô˘ ‹ÚÂ˜ ·Ú¯ÈÎ¿.

Â) ¶ÚfiÛıÂÛÂ ÛÙÔ ·ÔÙ¤ÏÂ-
ÛÌ· ÙÔÓ ·ÚÈıÌfi 7.

£· ‚ÚÂÈ˜ ·ÔÙ¤ÏÂÛÌ· 6. ¢ÔÎ›-
Ì·Û¤ ÙÔ Î·È ÌÂ ¿ÏÏÔ˘˜ ·ÚÈı-
ÌÔ‡˜. ¶Ò˜ ÂÍËÁÂ›Ù·È ·˘Ùfi;

§‡ÛË  

∞Ó ¿ÚÔ˘ÌÂ ¤Ó·Ó ÔÔÈÔÓ‰‹ÔÙÂ ·ÚÈıÌfi  x, ÔÈ Ú¿ÍÂÈ˜ Ô˘ Î¿ÓÔ˘ÌÂ
Â›Ó·È:

·) 10 � x,     ‚) 10x–5,     Á) �
10x

5
–5
� ,     ‚) �

10x
5
–5
� –2x   Î·È

Â) �
10x

5
–5
� –2x+7.

∞ÊÔ‡ ÙÔ ·ÔÙ¤ÏÂÛÌ· Ï¤ÌÂ fiÙÈ Â›Ó·È 6, ¤¯Ô˘ÌÂ Ó· Ï‡ÛÔ˘ÌÂ ÙËÓ ÂÍ›ÛˆÛË

�
10x

5
–5
� –2x+7= 6,

Ë ÔÔ›· ÁÚ¿ÊÂÙ·È

5 � �
10x

5
–5
� –5 � 2x+5 � 7 = 5 � 6    ‹ 10x–5–10x+35 = 30

‹ 10x–10x = 5–35+30   ‹ 0 � x = 0.

∏ ÂÍ›ÛˆÛË Â›Ó·È Ù·˘ÙfiÙËÙ·, ‰ËÏ·‰‹ fiÔÈÔÓ ·ÚÈıÌfi Î·È Ó· ÛÎÂÊÙÔ‡ÌÂ,
ÌÂÙ¿ ÙÈ˜ Ú¿ÍÂÈ˜ Ô˘ Î¿Ó·ÌÂ, ÙÔ ·ÔÙ¤ÏÂÛÌ· ı· Â›Ó·È ¿ÓÙ· ÙÔ ›‰ÈÔ,
‰ËÏ·‰‹ 6.

A‰‡Ó·ÙË Â›Ó·È Ì›· ÂÍ›ÛˆÛË
Ô˘ ÙÂÏÈÎ¿ ·›ÚÓÂÈ ÙË ÌÔÚÊ‹

0.x=·  ÌÂ  ·=0 

T·˘ÙfiÙËÙ· Â›Ó·È Ì›· ÂÍ›ÛˆÛËÔ˘ ÙÂÏÈÎ¿ ·›ÚÓÂÈ ÙË ÌÔÚÊ‹
0.x = 0
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9 ¡· ‚ÚÂıÂ› ÙÔ ÂÌ‚·‰fiÓ ÙÔ˘
ÔÚıÔÁˆÓ›Ô˘  ∞µ°¢.

§‡ÛË  

√È ·¤Ó·ÓÙÈ ÏÂ˘Ú¤˜ ÂÓfi˜ ÔÚıÔÁˆÓ›Ô˘ Â›Ó·È ›ÛÂ˜ Î·È ÂÔÌ¤Óˆ˜  

2x–3 = �
3
2

� x–1   Î·È   x –2y = x2 –5y–9.

ñ §‡ÓÔ˘ÌÂ ÙËÓ ÚÒÙË ÂÍ›ÛˆÛË ÌÂ ··ÏÔÈÊ‹ ·ÚÔÓÔÌ·ÛÙÒÓ.

2 � (2x–3) = 2 � ��
3
2

� x–1� ‹ 4x–6 = 3x–2

‹ 4x–3x = 6–2    ‹ x=4.

ñ °È·  x=4,  Ë ‰Â‡ÙÂÚË ÂÍ›ÛˆÛË ÁÚ¿ÊÂÙ·È

4–2y = 42 –5y–9    ‹ –2y+5y = 16–9–4

‹ 3y=3    ‹ y=1.

∆Ô ÔÚıÔÁÒÓÈÔ ¤¯ÂÈ Ì‹ÎÔ˜   2x–3 = 2 � 4–3 = 8– 3 = 5 

Î·È Ï¿ÙÔ˜  x –2y = 4–2 � 1 = 4–2 = 2.

ÕÚ·, ÙÔ ÂÌ‚·‰fiÓ ÙÔ˘ ÔÚıÔÁˆÓ›Ô˘ Â›Ó·È   ∂ = ‚ � ˘ = 5 � 2 = 10.

1) ™Â Î¿ıÂ ÂÍ›ÛˆÛË ÙË˜ ÚÒÙË˜ ÛÙ‹ÏË˜, ·ÓÙÈÛÙÔ›¯ÈÛÂ ÙË Ï‡ÛË ÙË˜
ÛÙË ‰Â‡ÙÂÚË ÛÙ‹ÏË.

2) °È· ÔÈ· ÙÈÌ‹ ÙÔ˘  ·  Ë ÂÍ›ÛˆÛË  ·x=0  ·ÏËıÂ‡ÂÈ ÁÈ· Î¿ıÂ ·ÚÈıÌfi  x; 

3) °È· ÔÈ· ÙÈÌ‹ ÙÔ˘  ·  Â›Ó·È ·‰‡Ó·ÙË Ë ÂÍ›ÛˆÛË  (·–1) x = ·; 

4) µÚÂ˜ ·Â˘ıÂ›·˜ ÙË Ï‡ÛË ÙˆÓ ·Ú·Î¿Ùˆ ÂÍÈÛÒÛÂˆÓ.

·) x+4 = 15      ‚) x–13 = 25      Á) 2x+1 = 7      ‰) 3x–2 = 13

Â) x+1 = x+2      ÛÙ) 2x+5 = 2+x+3+x      ˙) �
2
x

� +1 = 5

5) ¡· ÂÎÊÚ¿ÛÂÈ˜ ÌÂ ÂÍ›ÛˆÛË Î·ıÂÌÈ¿ ·fi ÙÈ˜ ·Ú·Î¿Ùˆ ÚÔÙ¿ÛÂÈ˜.

·) ∆Ô ÙÚÈÏ¿ÛÈÔ ÂÓfi˜ ·ÚÈıÌÔ‡, ÂÏ·ÙÙˆÌ¤ÓÔ Î·Ù¿ 35, ÈÛÔ‡Ù·È ÌÂ 42.

‚) ∆Ô ¿ıÚÔÈÛÌ· ÙÚÈÒÓ ‰È·‰Ô¯ÈÎÒÓ ·ÎÂÚ·›ˆÓ ÈÛÔ‡Ù·È ÌÂ 33.

Á) ∆Ô ‰ÈÏ¿ÛÈÔ ÂÓfi˜ ·ÚÈıÌÔ‡ ÈÛÔ‡Ù·È ÌÂ ÙÔ ÙÚÈÏ¿ÛÈfi ÙÔ˘, ÂÏ·Ù-
ÙˆÌ¤ÓÔ Î·Ù¿ 20.

‰) ∏ ÂÚ›ÌÂÙÚÔ˜ Â›Ó·È ÔÚıÔÁˆÓ›Ô˘, ÙÔ˘ ÔÔ›Ô˘ ÔÈ ‰È·ÛÙ¿ÛÂÈ˜ ‰È·-
Ê¤ÚÔ˘Ó Î·Ù¿  3cm, ÈÛÔ‡Ù·È ÌÂ  20cm.

1) 6

2) 0

Á) �
2
x

� + �
x+

3
1

� + �
x+

4
2

� = 3

3) 3

4) 2

‚) �
2
x

� + �
3
x

� = 5

·) 3x–5 = x+1

§‡ÛË∂Í›ÛˆÛË

™Î¤„Ô˘
Î·È ·¿ÓÙËÛÂ

∞
3 x–1

2x–3

x–2y x2–5y–9

2 B

¢ °
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6) Ã·Ú·ÎÙ‹ÚÈÛÂ ÌÂ «™ˆÛÙfi» ‹ «§¿ıÔ˜», Î·ıÂÌÈ¿ ·fi ÙÈ˜ ÚÔÙ¿ÛÂÈ˜:

·) ∏ ÂÍ›ÛˆÛË  3x–7 = 2  ¤¯ÂÈ Ï‡ÛË ÙÔÓ ·ÚÈıÌfi 3.

‚) ∏ ÂÍ›ÛˆÛË  �
1
2

� x + �
1
3

� x = x–1  ¤¯ÂÈ Ï‡ÛË ÙÔÓ ·ÚÈıÌfi 6.

Á) ∏ ÂÍ›ÛˆÛË  3t–2(t+1) = – �
1
2

� t+3,5  ¤¯ÂÈ Ï‡ÛË ÙÔÓ ·ÚÈıÌfi  –1.

‰) ∏ ÂÍ›ÛˆÛË  3x=5  ‰ÂÓ ¤¯ÂÈ ·Î¤Ú·ÈË Ï‡ÛË.

Â) ∏ ÂÍ›ÛˆÛË  3y–2 = y–2+2y  Â›Ó·È ·‰‡Ó·ÙË.

§‡ÛÂ ÌfiÓÔ˜ ÛÔ˘ ·ÛÎ‹ÛÂÈ˜ Î·È ÚÔ‚Ï‹Ì·Ù·

¡· Ï˘ıÔ‡Ó ÔÈ ·Ú·Î¿Ùˆ ÂÍÈÛÒÛÂÈ˜

·) x+1 = 3 ‚) 2x–3 = 5

Á) –3x+0,1 = 1 ‰) 7x–8 = 2x+7

Â) 3–5x = 3–x ÛÙ) 5x+1 = 2+5x 

˙) –2x+0,1 = �
1
1
0
� –2x 

Ë) 2(x–2)–3(1–2x) = –2(1–0,5x)+2     

ı) 0,2(x–5)–0,5(x–6)+3 �1– �
3
x

�� = 2–x    

È) –3(x–5)–��
1
5

��
–1

� (2x–10)+7(3x–15) =

= 2x–3+4(2–x)+x

¡· Ï˘ıÔ‡Ó ÔÈ ·Ú·Î¿Ùˆ ÂÍÈÛÒÛÂÈ˜

·) �
x–

2
1

� = �
x+

6
1

�

‚) �
3x+

5
5

� = �
2(1

1
–
0

x)
�

Á) �
2(x

1
–
2
1)

� = �
–0,1(3

3
x+1)
�

‰) �
x–

7
1

� + �
23

5
–x
� = 7– �

x+
4

4
�

Â) �
3
x

� + �
5
x

� = –8   

ÛÙ) 2y – 5 ��
3
y

� –1� = �
1
3

� (y–6)+7 

˙) t –1– �
3
4
t

� = �
2t

3
–3
�

2

1 Ë) 0,4 (ˆ–6)– �
1
5

� (ˆ+2) = 0,2 (ˆ–14)

ı) 0,1 (3Ê–1)+ �
2
3

� = �
4
5

� (3Ê–1)– �
1
4
5
�

È) ‰ = �
‰
6

� + �
1
‰
2
� + �

‰
7

� +5+ �
‰
2

� +4

¡· Ï˘ıÔ‡Ó ÔÈ ÂÍÈÛÒÛÂÈ˜

·) 3–1 � (2x+1)–3–2 � (3x–2) =

= 2–1 � (5x–2) – ��
1
3

��
2

� (2x+3)

‚) �
1
4

� ��3x
2
–5
� –1� – �

4(2x
9
–7)

� = �
1
2
3
4
� – �

1
3

� ��
5
3

� (x–2)–3�

Á) �
2
3

� ��x–
2
1

� –1� – �x– ��
3
2

� – �
x–

3
1

��� =

= �
1
2

� �x– �
5
3

�� + �
5
6

� (x –1)–1

‰) 2(x+1)–3 ��
1
2

� (5x+4)–3 �x+1 – �
3
x

��� =

= �
8
3

� – �
2
3

� � ��
2
x

� – �
3
x

��
°È· ÔÈ· ÙÈÌ‹ ÙÔ˘ ·ÚÈıÌÔ‡  ·  Â›Ó·È ·‰‡Ó·ÙÂ˜ ÔÈ
·Ú·Î¿Ùˆ ÂÍÈÛÒÛÂÈ˜;

·) (·–2)x = 7 

‚) 3·x = 2–3x 

Á) �
x–

3

1
� – �

·x
2
–2
� = �

5
6

�

4

3
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¡· ÂÍÂÙ·ÛıÂ› ·Ó ˘¿Ú¯ÂÈ ÂÚ›ÙˆÛË Ó· Â›Ó·È
Ù·˘ÙfiÙËÙ· Î·ıÂÌÈ¿ ·fi ÙÈ˜ ·Ú·Î¿Ùˆ ÂÍÈÛÒÛÂÈ˜.

·) ·x=· ‚) (3·+6)x = 0

Á) ��3Ï
4
–1
� – �

Ï–
3
1

��x = 0 ‰) (·–1)x = 3‚–6

¡· ‚ÚÂıÂ› Ë ÙÈÌ‹ ÙË˜ ·Ú¿ÛÙ·ÛË˜   

∞ = x2007+(x+y)y–x–x+(2x+y)50–xxy

+��
y
x

��
0
,   

·Ó Ù·  x  Î·È  y Â›Ó·È ÔÈ Ï‡ÛÂÈ˜ ÙˆÓ ÂÍÈÛÒÛÂˆÓ   

3 (x–1)–5 (1–x)= �
7
2

� (2x–2)–2  Î·È 

(y+2) � �1– �
1
2

��– (3y–2) � =0   ·ÓÙ›ÛÙÔÈ¯·.

¡· ‚ÚÂıÂ› Ô ·ÚÈıÌfi˜  Ï  ÁÈ· ÙÔÓ ÔÔ›Ô ÔÈ ·-
Ú·Î¿Ùˆ ÂÍÈÛÒÛÂÈ˜ ¤¯Ô˘Ó ÎÔÈÓ‹ Ï‡ÛË. ¶ÔÈ· Â›-
Ó·È Ë ÎÔÈÓ‹ ÙÔ˘˜ Ï‡ÛË;

·) 0,5 � ��2x+
4

10
� – x� = 0,3 � ��4x

3
–2
� – �

3x
6
+1
��

‚) �
x+

5
Ï

� – �
2x–Ï

3
+2

� = 1–Ï

¡· Ï˘ıÂ› Î·È Ó· Â·ÏËıÂ˘ÙÂ› Ë ÂÍ›ÛˆÛË

– = – �
2
3

� ��2x
3
–1
� – �

4x
2
–5
�� – 1.

°È· ÔÈÔ˘˜ ·ÚÈıÌÔ‡˜  x, y  Î·È  ˆ  ÈÛ¯‡Ô˘Ó Û˘Á-
¯ÚfiÓˆ˜ ÔÈ ·Ú·Î¿Ùˆ ÈÛfiÙËÙÂ˜;

�
x+

2
3

� = �
x+

2
7

� ,     x+3y = 5+7y    Î·È

�
3
4

� (ˆ+y–1) – �
1
2

� ˆ = �
3
4

� (x+ˆ–4).

9

�
2
5
x
� – �

1
3

�

��
�
1
3

� – 2

x – �
1
2

�

��

2 � �– �
3
2

��
2

8

7

1
�
1,9�

6

5 ¡· ‚ÚÂıÂ› Ë Ï‡ÛË ÙË˜ ÂÍ›ÛˆÛË˜

t + �
t+

2
1

� + �
t+

3
2

� + �
t+

4
3

� + �
t+

5
4

� = 2,71666…

™Î¤„Ô˘ ¤Ó·Ó ÔÔÈÔÓ‰‹ÔÙÂ ·ÚÈıÌfi Î·È Î¿ÓÂ
ÙÈ˜ ÂÍ‹˜ Ú¿ÍÂÈ˜:

·) ∞Ê·›ÚÂÛÂ ·fi ÙÔÓ ·ÚÈıÌfi ÙÔ 3.

‚) ¢È·›ÚÂÛÂ ÙË ‰È·ÊÔÚ¿ Ô˘ ‚Ú‹ÎÂ˜ ÌÂ ÙÔ 5.

Á) ¢È·›ÚÂÛÂ ÙÔ ËÏ›ÎÔ ÌÂ ÙÔ 0,1.

‰) ∞Ê·›ÚÂÛÂ ·fi ÙÔ Ó¤Ô ËÏ›ÎÔ ÙÔ ÌÈÛfi ÙÔ˘
‰ÈÏ¿ÛÈÔ˘ ÙÔ˘ ·Ú¯ÈÎÔ‡ ·ÚÈıÌÔ‡ ÂÏ·ÙÙˆ-
Ì¤ÓÔ Î·Ù¿ 1.

Â) ¶ÚfiÛıÂÛÂ ÛÙÔ ·ÔÙ¤ÏÂÛÌ· ÙÔ 5,5.

Œ¯ÂÈ˜ ‚ÚÂÈ ÙÔÓ ·Ú¯ÈÎfi ·ÚÈıÌfi. ¶Ò˜ ÂÍËÁÂ›Ù·È
·˘Ùfi;

µÚÂ˜ fiÛÂ˜ ÌÔ›ÚÂ˜ Â›Ó·È ÙÔ  x  ÛÂ Î·ı¤Ó· ·fi
Ù· ·Ú·Î¿Ùˆ Û¯‹Ì·Ù·.

ˆ = 2 x + 98Æ

Ê = x – 30Æ
5

Â1

ˆ
Â1

Â2

A

B °

Ê
·)

‚)

Â2

A = 2x + 20Æ

B  = x – 30Æ

AB = A°

1
0,1

12

11

10




