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¶ÚfiÏÔ ÁÔ ˜

∆Ô ‚È‚Ï›Ô ÌÂ Ù›ÙÏÔ «ª·ıËÌ·ÙÈÎ¿ °′ °˘ÌÓ·Û›Ô˘» Â›Ó·È ÁÚ·ÌÌ¤ÓÔ ÌÂ ‚¿ÛË ÙÔ Ó¤Ô
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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, ÕÏÁÂ‚Ú· Î·È °ÂˆÌÂÙÚ›· -∆ÚÈÁˆÓÔÌÂÙÚ›·,

Û˘ÓÔÏÈÎ¿ ÛÂ ÂÙ¿ 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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√È ÚËÙÔ› ·ÚÈıÌÔ› Â›Ó·È ÎÏ¿ÛÌ·Ù· ·ÎÂÚ·›ˆÓ, ÂÓÒ ÔÈ ·ÚÈıÌÔ› Ô˘ ‰ÂÓ
Â›Ó·È ÚËÙÔ› ÔÓÔÌ¿˙ÔÓÙ·È ¿ÚÚËÙÔÈ. ŸÏÔÈ ÔÈ ·ÚÈıÌÔ›, ÚËÙÔ› Î·È ¿Ú-
ÚËÙÔÈ, ÔÓÔÌ¿˙ÔÓÙ·È Ú·ÁÌ·ÙÈÎÔ›.

√È Ú·ÁÌ·ÙÈÎÔ› ·ÚÈıÌÔ› ·ÚÈÛÙ¿ÓÔÓÙ·È ÌÂ ÛËÌÂ›· ÂÓfi˜ ¿ÍÔÓ·.

√È ·ÚÈıÌÔ› Ô˘ Â›Ó·È ÌÂÁ·Ï‡ÙÂÚÔÈ ·fi ÙÔ ÌË‰¤Ó ÔÓÔÌ¿˙ÔÓÙ·È ıÂÙÈ-
ÎÔ›, ÂÓÒ ÔÈ ·ÚÈıÌÔ› Ô˘ Â›Ó·È ÌÈÎÚfiÙÂÚÔÈ ·fi ÙÔ ÌË‰¤Ó ÔÓÔÌ¿˙ÔÓÙ·È
·ÚÓËÙÈÎÔ›.

∞fiÏ˘ÙË ÙÈÌ‹ ÂÓfi˜ Ú·ÁÌ·ÙÈ-
ÎÔ‡ ·ÚÈıÌÔ‡  ·  ÔÓÔÌ¿˙ÂÙ·È Ô
·ÚÈıÌfi˜ �· � Ô˘ ÈÛÔ‡Ù·È ÌÂ ÙËÓ
·fiÛÙ·ÛË ÙÔ˘  ·  ·fi ÙÔ ÌË‰¤Ó.

°È· ÙËÓ ÚfiÛıÂÛË Î·È ÙÔÓ ÔÏÏ·Ï·ÛÈ·ÛÌfi Ú·ÁÌ·ÙÈÎÒÓ ·ÚÈıÌÒÓ
ÈÛ¯‡Ô˘Ó ÔÈ È‰ÈfiÙËÙÂ˜:

1. ·ÓÙÈÌÂÙ·ıÂÙÈÎ‹ Î·È

2. ÚÔÛÂÙ·ÈÚÈÛÙÈÎ‹ Î·È

3. ÂÈÌÂÚÈÛÙÈÎ‹

4. °È· Î¿ıÂ ·ÚÈıÌfi  ·  ÈÛ¯‡ÂÈ   , Î·È  

¢‡Ô ·ÚÈıÌÔ› ÌÂ ¿ıÚÔÈÛÌ· ÌË‰¤Ó Ï¤ÁÔÓÙ·È
·ÓÙ›ıÂÙÔÈ   

ÂÓÒ ‰‡Ô ·ÚÈıÌÔ› ÌÂ ÁÈÓfiÌÂÓÔ ÙË ÌÔÓ¿‰· Ï¤ÁÔÓÙ·È 
·ÓÙ›ÛÙÚÔÊÔÈ

°È· ÙËÓ ·Ê·›ÚÂÛË Î·È ÙË ‰È·›ÚÂÛË Ú·ÁÌ·ÙÈÎÒÓ ·ÚÈıÌÒÓ ÈÛ¯‡Ô˘Ó
Ù· ÂÍ‹˜:

Î·È   

∏ ‰‡Ó·ÌË ÂÓfi˜ Ú·ÁÌ·ÙÈÎÔ‡ ·ÚÈıÌÔ‡  ·  ÌÂ ÂÎı¤ÙË Ê˘ÛÈÎfi  Ó≥2
ÔÚ›˙ÂÙ·È ˆ˜ ÂÍ‹˜:

·Ó = · �· �· �… ·11444422444433
Ó  ·Ú¿ÁÔÓÙÂ˜

4

·:‚ = �
·
‚

� = · � �
‚
1

�·–‚ = ·+(–‚)

3

· � �
·
1

� = 1

·+(–·) = 0

· �0 = 0· �1 = ··+0 = ·

· � (‚+Á) = · �‚+· �Á

(· �‚) �Á = · � (‚ �Á)

(·+‚)+Á = ·+(‚+Á)

· �‚ = ‚ �··+‚ = ‚+·

2

x′ x0 1 2 3–1–2

–1,7 2
3

5

1

x′ x

20–2

|−2|=2  Î·È  |2|=2

2 2

¶Ú¿ÍÂÈ˜ ÌÂ Ú·ÁÌ·ÙÈÎÔ‡˜ ·ÚÈıÌÔ‡˜A1.1
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C Y M B C Y M B

C Y M B C Y M B

C
Y

M
B

C
Y

M
B

∂›ÛË˜, ÈÛ¯‡ÂÈ

·1 =· ,   ·0 =1  (· � 0) Î·È    ·–Ó = �
·
1
Ó� (· � 0)

°È· ÙÈ˜ ‰˘Ó¿ÌÂÈ˜ ÌÂ ÂÎı¤ÙÂ˜ ·Î¤Ú·ÈÔ˘˜ ·ÚÈıÌÔ‡˜ ÈÛ¯‡Ô˘Ó ÔÈ È‰Èfi-
ÙËÙÂ˜

∆ÂÙÚ·ÁˆÓÈÎ‹ Ú›˙· ÂÓfi˜ ÌË ·ÚÓËÙÈÎÔ‡ ·ÚÈıÌÔ‡  ·  Â›Ó·È Ô ÌË ·ÚÓË-
ÙÈÎfi˜ ·ÚÈıÌfi˜ �·� Ô˘ ·Ó ˘„ˆıÂ› ÛÙÔ ÙÂÙÚ¿ÁˆÓÔ Ì·˜ ‰›ÓÂÈ ÙÔÓ  ·.

(·, ‚ ≥ 0)

πÛ¯‡Ô˘Ó ÔÈ È‰ÈfiÙËÙÂ˜:

�·� = ‚   fiÙ·Ó   ‚2 = ·

5

i) ·Ì �·Ó = ·Ì+Ó iv) (· �‚)Ó = ·Ó �‚Ó

ii) ·Ì :·Ó = ·Ì–Ó v) ��
·
‚

��
Ó

= �
·
‚Ó

Ó
�

iii) (·Ì)Ó = ·ÌÓ vi) ��
·
‚

��
–Ó

= ��
·
‚

��
Ó

·) ∞Ó   · ≥ 0,  ÙfiÙÂ  ��·��
2

= �·�2� = ·

‚) �·�2� = �· � ÁÈ· ÔÔÈÔÓ‰‹ÔÙÂ ·ÚÈıÌfi  ·

Á) �·� � �‚� = �·�‚� ÌÂ     ·, ‚ ≥ 0

‰) = ��
·
‚

�� ÌÂ     ·, ‚ ≥ 0
�·�
�
�‚�

§‡ÓÔ˘ÌÂ ·ÛÎ‹ÛÂÈ˜ Î·È ÚÔ‚Ï‹Ì·Ù·

1 Ã·Ú·ÎÙ‹ÚÈÛÂ Î·ı¤Ó·Ó ·fi
ÙÔ˘˜ ·Ú·Î¿Ùˆ ·ÚÈıÌÔ‡˜

ˆ˜ Ê˘ÛÈÎfi ‹ ·Î¤Ú·ÈÔ ‹ ÚËÙfi
‹ ¿ÚÚËÙÔ.

–1,   �
4
5

� ,   0,   �2� ,   – �
7
5

� ,  

�2�5� ,   ,   – �
�3�

2
� ,   3,15 , 

6,2� ,   1– �2� ,   �
2
3
1
�

§‡ÛË  

ÀÂÓı˘Ì›˙Ô˘ÌÂ Ù· ÂÍ‹˜:

·) º˘ÛÈÎÔ› ·ÚÈıÌÔ› Â›Ó·È ÔÈ  0, 1, 2, 3, 4, …

‚) ∞Î¤Ú·ÈÔÈ ·ÚÈıÌÔ› Â›Ó·È ÔÈ  0, ±1, ±2, ±3, …

Á) √È Ê˘ÛÈÎÔ› ·ÚÈıÌÔ› Â›Ó·È ·Î¤Ú·ÈÔÈ Î·È ÔÈ ·Î¤Ú·ÈÔÈ Â›Ó·È ÚËÙÔ›.

‰) √È ÚËÙÔ› ·ÚÈıÌÔ› Â›Ó·È ·ÏÔ› ‰ÂÎ·‰ÈÎÔ› (.¯. 3,82) ‹ ÂÚÈÔ‰ÈÎÔ› ‰Â-

Î·‰ÈÎÔ›  (.¯.  �
7
3

� = 2,333… = 2,3�)

Â) √È ¿ÚÚËÙÔÈ ·ÚÈıÌÔ› ÁÚ¿ÊÔÓÙ·È ˆ˜ ‰ÂÎ·‰ÈÎÔ› ÌÂ ¿ÂÈÚ· ÌË ÂÚÈÔ-
‰ÈÎ¿ „ËÊ›·, fiˆ˜ .¯. ÔÈ ÙÂÙÚ·ÁˆÓÈÎ¤˜ Ú›˙Â˜ Ô˘ ‰ÂÓ Â›Ó·È ÚËÙÔ›
·ÚÈıÌÔ›.

MÂ ‚¿ÛË Ù· ·Ú·¿Óˆ Î·Ù·ÚÙ›˙Ô˘ÌÂ ÙÔÓ ›Ó·Î· Ô˘ ·ÎÔÏÔ˘ıÂ›.
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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 ÀÔÏfiÁÈÛÂ ÙËÓ ÙÈÌ‹ ÙˆÓ
·Ú·ÛÙ¿ÛÂˆÓ 

·) (–2) � (–3) + �– �
7
5

�� : �+ �
1
5

�� ‚) – – (–1)–3

–2– �
1
2

�

��
1– (–0,5)2

–3 � 2+1
��

��
1
2

��
–2

§‡ÛË  

·) (–2) � (–3) + �– �
7
5

�� : �+ �
1
5

�� =

= (+6) + �– �
7
5

�� � (+5) = 

= (+6) + (–7) = 6–7 = –1.

‚) – – (–1)–3 =

= �
–6

2
+
2

1
� – – �

(–1
1
)3

� =  – �
5
4

� – – �
–
1
1
� = 

= – �
5
4

� + + 1  =  – �
5
4

� + �
2
6
0
� + 1  =  – �

5
4

� + �
1
3
0
� + 1  =

= �
–15+4

1
0
2

+12
� =  �

3
1

7
2
� .

�
5
2

�

�

�
3
4

�

– �
5
2�

�
1 – �

1
4

�

– �
4
2

� – �
1
2

�

��

1 – �– �
1
2

��
2

–2– �
1
2

�

��
1– (–0,5)2

–3 � 2+1
��

��
1
2

��
–2

º˘ÛÈÎfi˜

∞Î¤Ú·ÈÔ˜

ƒËÙfi˜

ÕÚÚËÙÔ˜

∞ÚÈıÌfi˜ –1 0 3,15 6,2 21–2 3255
4

3
21

5– 7
2–

¶ÚÔÙÂÚ·ÈfiÙËÙ· Ú¿ÍÂˆÓ

AÓ ˘¿Ú¯Ô˘Ó ·ÚÂÓı¤ÛÂÈ˜ ‹ ·ÁÎ‡ÏÂ˜,ÙfiÙÂ ÚÒÙ· Á›ÓÔÓÙ·È ÌÂ ÙËÓ ·Ú·¿ÓˆÛÂÈÚ¿ ÔÈ Ú¿ÍÂÈ˜ Û' ·˘Ù¤˜.

·) YÔÏÔÁÈÛÌfi˜ ‰˘Ó¿ÌÂˆÓ
‚) ¶ÔÏÏ·Ï·ÛÈ·ÛÌÔ› Î·È ‰È·ÈÚ¤ÛÂÈ˜Á) ¶ÚÔÛı¤ÛÂÈ˜ Î·È ·Ê·ÈÚ¤ÛÂÈ˜

3 ∞ÏÔÔ›ËÛÂ ÙÔ ÎÏ¿ÛÌ·

∫ = �
1215

3
�

6
1
2
8
4

17
�

§‡ÛË  

∞Ó·Ï‡Ô˘ÌÂ Î¿ıÂ ‚¿ÛË ÛÂ ÁÈÓfiÌÂÓÔ  ÚÒÙˆÓ ·Ú·ÁfiÓÙˆÓ Î·È ‚Ú›-
ÛÎÔ˘ÌÂ  

12 = 22 � 3,   18 = 2 � 32 Î·È   36 = 22 � 32

∂ÔÌ¤Óˆ˜, 

∫ = = = �
2
2

4

4

7

8
�

�

3
3

4

4

9

8� =

= 247–48 � 349–48 = 2–1 � 31 = �
1
2

� � 3 = �
3
2

�

230 � 315 � 217 � 334
���

248 � 348
(22 � 3)15 � (2 � 32)17

���
(22 � 32)24
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C Y M B C Y M B

C Y M B C Y M B

C
Y

M
B

C
Y

M
B

5 ∞Ó  x2 � y3 = –�2�,  ˘ÔÏfiÁÈÛÂ ÙËÓ ÙÈÌ‹ ÙË˜ ·Ú¿ÛÙ·ÛË˜

∞ = x–1 � (x3y–2)–2 � [(x4y2)5 : (x–5y–2)–1]

§‡ÛË  

∞ÏÔÔÈÔ‡ÌÂ ÚÒÙ· ÙËÓ ·Ú¿ÛÙ·ÛË  ∞, ÂÊ·ÚÌfi˙ÔÓÙ·˜ È‰ÈfiÙËÙÂ˜ ÙˆÓ
‰˘Ó¿ÌÂˆÓ.

∞ = x–1 � x–6 � y4 � [(x20 � y10) : (x5 � y2)]  =  x–7 � y4 � �
x2

x

0

5
�

�

y
y

1

2

0
� =

= x–7 � y4 � x15 � y8 = x–7+15 � y4+8 =  x8 � y12 = (x2 � y3)4 = 

= (–�2�)4 =  (�2�)4 =  22 =  4.

6 ∞Ó   �
1
2

� ·+ 2,5‚+1,5·– �
1
2

� ‚ = – 2,

‚ÚÂ˜ ÙËÓ ÙÈÌ‹ ÙË˜ ·Ú¿ÛÙ·ÛË˜

§‡ÛË  

∏ ÈÛfiÙËÙ· �
1
2

� ·+ 2,5‚+1,5· – �
1
2

� ‚ = – 2   ÁÚ¿ÊÂÙ·È  

0,5·+1,5·+2,5‚–0,5‚ = –2   ‹ 2·+2‚ = –2   ‹

2(·+‚) = –2   ‹ ·+‚ = –1

∫¿ÓÔ˘ÌÂ Ú¿ÍÂÈ˜ ÛÙËÓ ·Ú¿ÛÙ·ÛË ∞ ÌÂ ÛÎÔfi Ó· ‰ËÌÈÔ˘ÚÁ‹ÛÔ˘ÌÂ Û’
·˘Ù‹Ó ÙËÓ ·Ú¿ÛÙ·ÛË  ·+‚.

Œ¯Ô˘ÌÂ:

∞ = =

= =

= =

= �
7+

–·
10

–
·
‚

+
+

1
4
0‚

� =  �
7+

–(
1
·
0
+
� (
‚
·
)+
+

4
‚)

�

∂ÂÈ‰‹  ·+‚=–1,  Â›Ó·È  ∞ = �
7+

–(
1
–
0
1)

�

+
(–

4
1)

� = �
7
1

–
+
1
4
0

� = �
–
5
3
� .

15–3–5–2·–3·+15·+4‚+3‚+3‚
������

–4·+4·–·+2‚+10‚–12‚–‚+4

15–2·+4‚–3·+3‚+15·+3‚–3–5
������

–4·+2‚+4·+10‚–12‚+4–·–‚

15 –2·+4‚–3·+3‚+3(5·+‚–1)–5
������

–4·+2‚+4·+10‚–12‚+4– (·+‚)

∞ =
15–2(·–2‚)–3(·–‚)+3[5·– (–‚+1)]–5
������

–2(2·–‚)–2(–2·–5‚)–4(3‚–1)– ��·+
1

‚
��

–1

4 °Ú¿„Â ˆ˜ ‰‡Ó·ÌË ÙÔ˘  ·
ÙËÓ ·Ú¿ÛÙ·ÛË

�·3 � �
(·

·

2

–
)
1

–3
�	

2
: �· � ��

·
1

��
4

	
–5

§‡ÛË  

∂Ê·ÚÌfi˙ÔÓÙ·˜ È‰ÈfiÙËÙÂ˜ ÙˆÓ ‰˘Ó¿ÌÂˆÓ, ¤¯Ô˘ÌÂ:

�·3 � �
(·

·

2

–
)
1

–3
�	

2
: �· � ��

·
1

��
4

	
–5

= �·3 � �
·
·

–

–

6

1��
2

: (· � ·–4)–5 = 

= (·3 � ·–5)2 : (·–3)–5 = (·–2)2 : ·15 = ·–4 : ·15 = ·–4–15 = ·–19. 
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C Y M B C Y M B

C Y M B C Y M B

C
Y

M
B

C
Y

M
B

7 ¡· ·ÏÔÔÈËıÂ›
Ë ·Ú¿ÛÙ·ÛË

∞ =

= 3�8� –5�1�8� –2�7�2� +5�5�0�

§‡ÛË  

➧ �8� = �4� ��2� = �4� � �2� = 2�2� ,

➧ �1�8� = �9� ��2� = �9� � �2� = 3�2� ,

➧ �7�2� = �3�6� ��2� = �3�6� � �2� = 6�2� Î·È

➧ �5�0� = �2�5� ��2� = �2�5� � �2� = 5�2�.

∂ÔÌ¤Óˆ˜,

∞ = 3 � 2�2� – 5 � 3�2� – 2 � 6�2� + 5 � 5�2� = 

= 6 �2� – 15 �2� –12 �2� +25 �2� = (6–15–12+25) �2� = 4 �2�.

8 ¡· ÌÂÙ·ÙÚ·Ô‡Ó
Ù· ÎÏ¿ÛÌ·Ù· 

,  ,  Î·È

ÛÂ ÈÛÔ‰‡Ó·Ì· ÌÂ ÚËÙfi ·ÚÔ-
ÓÔÌ·ÛÙ‹.

3�2� + �6� 
��

�2�

4
��
3�2�

3
�

�6�
1

�
�2�

§‡ÛË  

·) = = �
�

2

2�
� .

‚) = = �
3�

6

6�
� = �

�6�
2

� . 

Á) = = �
4

3

�
�

2�
2

� = �
2�

3

2�
� .

‰) = = =

= �
3 � 2 + �

2

1�2�
� = �

6 + �4�
2

��3�
� = �

6 + 2

2

�3�
� = �

2 � (3+

2

�3�)
� =

= 3+ �3�

‚′′ ÙÚfiÔ˜:

= + = 3 + ��
6
2

�� = 3 + �3�.
�6�
�

�2�
3 �2�
�

�2�
3 �2� + �6�
��

�2�

3�2�� �2� + �6� � �2�
����

2
(3�2� + �6�) � �2�
���

�2� � �2�
3�2� + �6� 
��

�2�

4 � �2�
��
3 �2� � �2�

4
��
3 �2�

3 � �6�
��
�6� � �6�

3
�

�6�

1 � �2�
�
�2� � �2�

1
�

�2�

™Â ÂÚ›ÙˆÛË Ô˘ Ô · ‰ÂÓ Â›Ó·È
ÙÂÙÚ¿ÁˆÓÔ ·ÎÂÚ·›Ô˘, ÁÈ· Ó· 
·ÏÔÔÈËıÂ› Ô ·ÚÈıÌfi˜ 
ÁÚ¿ÊÔ˘ÌÂ ÙÔÓ · ˆ˜ ÁÈÓfiÌÂÓÔ
‰‡Ô ·ÚÈıÌÒÓ ¤ÙÛÈ, ÒÛÙÂ Ô ¤Ó·˜ 
·' ·˘ÙÔ‡˜ Ó· Â›Ó·È ÙÂÙÚ¿ÁˆÓÔ 
·ÎÂÚ·›Ô˘.
°ÂÓÈÎ¿, ÈÛ¯‡ÂÈ 
fiÔ˘ ·,‚≥0

·

·2.‚ = ·. ‚ ,

°È· Ó· ÌÂÙ·ÙÚ¤„ˆ ¤Ó· Î¿ÛÌ·
ÙË˜ ÌÔÚÊ‹˜ ÛÂ ÈÛÔ‰‡Ó·ÌÔ

ÌÂ ÚËÙfi ·Ú·ÓÔÌ·ÛÙ‹, 
ÔÏÏ·Ï·ÛÈ¿˙ˆ ÙÔ˘˜ fiÚÔ˘˜ ÙÔ˘
ÌÂ ÙÔ 

£˘Ì‹ÛÔ˘ fiÙÈ

‚

‚ .

‚

‚ =‚

·

9 ¡· Ï˘ıÔ‡Ó
ÔÈ ÂÍÈÛÒÛÂÈ˜:

·) – �2� + 2x = 2 �2� – x

‚) x : �3� = �2�7�

Á) �2�x�–� 1� = 3

‰) �5�x�–� 2� = 2�1� –� x�

§‡ÛË  

·) – �2� + 2x = 2�2� – x    ‹ 2x+x = 2�2� + �2� ‹

3x = 3�2� ‹ x = �2�

‚) x : �3� = �2�7� ‹ x = �2�7� � �3� ‹ x = �2�7� ��3�       ‹

x = �8�1� ‹ x = 9

Á) πÛ¯‡ÂÈ   �2�x�–� 1� = 3,  fiÙ·Ó  2x–1 = 9    ‹    2x = 10    ‹    x = 5.

1
2
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C Y M B C Y M B

C Y M B C Y M B

C
Y

M
B

C
Y

M
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10 µÚÂ˜ ÙÔ˘˜ Ú·ÁÌ·ÙÈ-
ÎÔ‡˜ ·ÚÈıÌÔ‡˜  x  Î·È

y, ÁÈ· ÙÔ˘˜ ÔÔ›Ô˘˜ ÈÛ¯‡ÂÈ

2x–1 = �2� (1–x)

Î·È  �y � = x4.

§‡ÛË  

∏ ÚÒÙË ÂÍ›ÛˆÛË ¤¯ÂÈ ¿ÁÓˆÛÙÔ ÌfiÓÔ ÙÔ  x  Î·È ı· ÙË Ï‡ÛÔ˘ÌÂ. 

2x–1 = �2� (1–x)      ‹ 2x–1 = �2� – �2� x   ‹

2x+ �2� x = �2� +1   ‹ (2+ �2�) x = �2� +1    ‹

x = �
�
2+

2� +

�2�
1

� = = �
�2� �

�
(�

2�
2�
+

+

1

1)
� = �

�
1

2�
� .

∂ÔÌ¤Óˆ˜ �y � = x4 = ��
�

1

2�
��

4
= �

(�2�
14

)4
� = �

2
1
2� = �

1
4

� ,  

‰ËÏ·‰‹ y = �
1
4

� ‹ y = – �
1
4

� .

ÕÚ·, �x = �
�

1

2�
� Î·È  y = �

1
4

�� ‹ �x = �
�

1

2�
� Î·È  y = – �

1
4

��

�2� +1
���
�2� � �2� + �2�

1) °È·Ù› ‰‡Ô ·ÓÙ›ÛÙÚÔÊÔÈ ·ÚÈıÌÔ› Â›Ó·È ¿ÓÙÔÙÂ ÔÌfiÛËÌÔÈ;

2) ¢‡Ô ·ÓÙ›ıÂÙÔÈ ·ÚÈıÌÔ› Â›Ó·È ¿ÓÙÔÙÂ ÂÙÂÚfiÛËÌÔÈ;

3) ¶ÔÈÔ˜ ·ÚÈıÌfi˜ ¤¯ÂÈ ·ÓÙ›ıÂÙÔ ÙÔÓ Â·˘Ùfi ÙÔ˘;

4) ¶ÔÈÔÈ ·ÚÈıÌÔ› ¤¯Ô˘Ó ·ÓÙ›ÛÙÚÔÊÔ ÙÔÓ Â·˘Ùfi ÙÔ˘˜;

5) ∆È ÚfiÛËÌÔ ¤¯ÂÈ ÙÔ ÁÈÓfiÌÂÓÔ 2007 ·ÚÓËÙÈÎÒÓ ·ÚÈıÌÒÓ;

6) ŒÓ·˜ ÚËÙfi˜ ·ÚÈıÌfi˜ Â›Ó·È ·Î¤Ú·ÈÔ˜ ‹ Ú·ÁÌ·ÙÈÎfi˜;

7) ¶ÔÈÔ˜ Â›Ó·È Ô ·ÓÙ›ıÂÙÔ˜ ÙÔ˘ ·ÓÙ›ÛÙÚÔÊÔ˘ ÙÔ˘ ·ÚÈıÌÔ‡  – �
·
1

� ;

8) ¶ÔÈÔÈ ·ÚÈıÌÔ› ¤¯Ô˘Ó ·fiÏ˘ÙË ÙÈÌ‹ 2;

9) ∆È Û¯¤ÛË ¤¯Ô˘Ó ‰‡Ô ·ÚÈıÌÔ› ÌÂ ÙËÓ ›‰È· ·fiÏ˘ÙË ÙÈÌ‹;

10) µÚÂ˜ ÙÔ ÏfiÁÔ  ·3 :·3 ÌÂ ‰‡Ô ÙÚfiÔ˘˜ Î·È ÂÍ‹ÁËÛÂ ÁÈ·Ù›  ·0 = 1.

11) ™‡ÁÎÚÈÓÂ ÙÔ˘˜ ·ÚÈıÌÔ‡˜  �9� + �1�6� Î·È  �9� +� 1�6�. °ÂÓÈÎ¿, ÙÈ 

¤¯ÂÈ˜ Ó· ÂÈ˜ ÁÈ· ÙÔ˘˜ ·ÚÈıÌÔ‡˜  �·� + �‚� Î·È  �·� +� ‚�; µÚÂ˜ ¤Ó· 

·Ú¿‰ÂÈÁÌ·, ÛÙÔ ÔÔ›Ô Ó· ÈÛ¯‡ÂÈ  �·� + �‚� = �·� +� ‚�

12) ∞ÏËıÂ‡ÂÈ Ë ÈÛfiÙËÙ·  �·� – �‚� = �·� –� ‚�; ∞Ó¤ÊÂÚÂ ¤Ó· ·Ú¿‰ÂÈÁÌ·
ÁÈ· Ó· ÙÂÎÌËÚÈÒÛÂÈ˜ ÙËÓ ·¿ÓÙËÛ‹ ÛÔ˘.

13) µÚÂ˜ ÙÔ˘˜ ·ÚÈıÌÔ‡˜  �(–� 4�)2� Î·È  –��–� �
1
5����

–2�.

™Î¤„Ô˘
Î·È ·¿ÓÙËÛÂ

‰) ¢‡Ô ÌË ·ÚÓËÙÈÎÔ› ·ÚÈıÌÔ› Â›Ó·È ›ÛÔÈ, fiÙ·Ó Ù· ÙÂÙÚ¿ÁˆÓ¿ ÙÔ˘˜ Â›Ó·È
›Û·, ‰ËÏ·‰‹ Ë ÂÍ›ÛˆÛË ÁÚ¿ÊÂÙ·È

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

‹ 5x+4x = 2+4    ‹ 9x = 6    ‹ x = �
6
9

� = �
2
3

� .
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14) ™˘ÌÏ‹ÚˆÛÂ ÙÈ˜ ÈÛfiÙËÙÂ˜

·) 3 � (x+…) = … +12, 

‚) 5x–…y = … (x –2y)  Î·È

Á) �…� = 3�3�.

15) µÚÂ˜ ÙÔ Ï¿ıÔ˜ ÛÙÔÓ ·Ú·Î¿Ùˆ Û˘ÏÏÔÁÈÛÌfi.

«∂ÂÈ‰‹   ��
3
2

��
2

= �– �
3
2

��
2
,

ÈÛ¯‡ÂÈ  �5 – �
7
2

��
2

= �2 – �
7
2

��
2

ÎÈ ÂÔÌ¤Óˆ˜ 

��5� –� �
7
2����

2� = ��2� –� �
7
2����

2� ‹

5 – �
7
2

� = 2 – �
7
2

� ‹    5 = 2!!»

16) ∞Ó ÔÈ  x, y  Â›Ó·È ·ÚÓËÙÈÎÔ› ·ÚÈıÌÔ›, ÔÚ›˙ÔÓÙ·È Ù·

Û‡Ì‚ÔÏ·  �xy� Î·È ��
y
x

��; ∞Ó Ó·È, Ò˜ ÁÚ¿ÊÔÓÙ·È

ÌÂ ÙË ¯Ú‹ÛË ‰‡Ô ÙÂÙÚ·ÁˆÓÈÎÒÓ ÚÈ˙ÒÓ;

17) °È· ÔÈÂ˜ ·Î¤Ú·ÈÂ˜ ÙÈÌ¤˜ ÙÔ˘  x  ÔÚ›˙ÂÙ·È ÙÔ
Û‡Ì‚ÔÏÔ  �2�x�–� 7� ;

18) °Ú¿„Â ˆ˜ ÌÈ· ‰‡Ó·ÌË ÙÔ˘˜ ·ÚÈıÌÔ‡˜

∞ = 32 � 25 ,   µ = 813 � 272 Î·È

° = 1002 � 1.0003

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

·) (·+‚) :Á = (· :Á)+(‚ :Á) ,

‚) · : (‚+Á) = (· :‚)+(· :Á) ,

Á) ·‚–·Á = · (‚–Á)    Î·È 

‰) �
·
Á

� – �
‚
Á

� = (·–‚) � ��
1
Á

��
–1

.

20) ¶ÔÈÔ˜ Â›Ó·È Ô ·ÚÈıÌfi˜  x  Ô˘ Â·ÏËıÂ‡ÂÈ ÙËÓ

ÈÛfiÙËÙ·  2x–1 = �
1
1
6
� ;

21) ¶fiÛ· ÌË‰ÂÓÈÎ¿ ¤¯ÂÈ Ô ·ÚÈıÌfi˜ 101005
;

22) √È ·ÚÈıÌÔ›  3 – 2�2� Î·È  3 + 2�2� Â›Ó·È ·ÓÙ›-
ÛÙÚÔÊÔÈ;

23) ¶ÔÈÔ˜ ·ÚÈıÌfi˜ ‰ÂÓ ¤¯ÂÈ ·ÓÙ›ÛÙÚÔÊÔ;

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

¡· Á›ÓÔ˘Ó ÔÈ Ú¿ÍÂÈ˜

·) ��
2
3

� – 3 + �
7
2

�� : �– �
1
2

� + 5� ‚) � � � (52 +22)	
∞Ó  x+2y = – �

7
2

� ,  ‚ÚÂ˜ ÙËÓ ÙÈÌ‹ ÙË˜ ·Ú¿ÛÙ·ÛË˜

∞ = – (x–3y)– [(2x+4y)– (–x+2y–1)] –6 (2–x)+3y

µÚÂ˜ ÙËÓ ÙÈÌ‹ ÙˆÓ ·Ú·ÛÙ¿ÛÂˆÓ

·) (–2)3 – �–40 +2 � �– �
1
2

��
–4

+ 3 � (–4)1	 : 19+ �– �
2
3

��
–2

� �(0,5–1)2 – 2 � �– �
3
2

��
–3

	
‚) (–1)Ó + (–1)Ó+1 + (–1)Ó+2 + (–1)Ó+3 ,   Ó  Ê˘ÛÈÎfi˜ ·ÚÈıÌfi˜

Á) �– �
2
3

��
2006

� ��
3
2

��
–2007

� ��
2
3

��
–4000

� �– �
4
9

��
–6

‰) �(–2)3 + �– �
1
5

��
–2

– � �–2
� ��

1
2

��
–5

+ (0,5)–5	(0,01)–2 – 2007

Â) �4�1� –� ��2��9�� –�� ���1���9��� –��� ����9���� – �1– �2�� � (�2� +1) – �2�1� +� ��1��3�� +�� ���7��� +��� ����4����

2
�
3 – �

1
2

�

3

2

�
1
3

� – �
1+

2
0,5
�

���

4 – ��
1
3

� – �
1–

3
0,5
��

�
2
3

� – �
1
2

� + �
7
6

�

���

3 – ��
1
2

� – �
1
3

��

1
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∞ÏÔÔ›ËÛÂ ÙÈ˜ ·Ú·ÛÙ¿ÛÂÈ˜

·) �– �
2
3

� ·2‚Á�
2

� ·‚2Á � ��
3
2

� ·‚Á2�
3

‚) [(2x3y)–2 : (4–1 x–2 y–1)3] � �– �
1
2

� x–2 y–3�
–1

Á) ��
y
x–

–

2

3��
–2

� ��
2
5
y
x3

2
��

–1
� (–2x–1y4)–1 ‰) [(·–1‚2)2 � ‚–1 � (·3)2]–2 : ��

·
‚

–

3

2
��

–1

∞ÏÔÔ›ËÛÂ ÙÈ˜ ·Ú·ÛÙ¿ÛÂÈ˜

·) �8� + �1�8� + �5�0� ‚) �3� � �6� – �
�

�
2�4�

3�
� + 2�1�8� Á)

‰) �7� + �2�8� + 2�6�3� Â) (2�3� + 3�2�7�) : �1�2�

ÛÙ) 3�1�2� – 2�2�7� + 4�7�5� – �4�8� + 2�8�0� + 3�2�0� ˙) ���0��,0��0��1��6�� – �3� ��2�7�–1�

Ë) �–3�2��
3

+ 4�1�8� – �0�,5�–1�

¡· ‚ÚÂıÔ‡Ó Ù· ÁÈÓfiÌÂÓ·

·) �3�2� � �1�2�8� � �4�0�5� � �0�,2� ‚) (�2�0� + �1�2�) � (�5� – �3�)

Á) (5+ �2�) � (3– �8�)   ‰) (2�7�2� – 3�1�8�) � (3�1�8� + 5�5�0�)

Â) �3� � �3�+���3�� � �3� –� ��3�� ÛÙ) (2– �2� +� ��2��) � (2+ �2� +� ��2��) � (2+ �2�).

¡· ÌÂÙ·ÙÚ·Ô‡Ó ÛÂ ÈÛÔ‰‡Ó·Ì· ÌÂ ÚËÙfi ·ÚÔÓÔÌ·Ù‹ Ù· ÎÏ¿ÛÌ·Ù·

·) �
�2�

4
� ‚) �

�·�
·

� Á) ��
9
5

�� ‰) Î·È     Â) �
2– �

�
2�
3�
7�

� .

∞Ó   x = �4� +� ��1��6�� + �7� –� ��4�� + �3�6� –� ��1��6�� – �8�1� –� ��8��1�� Î·È    y = 8�2� : ,

‚ÚÂ˜ ÙËÓ ÙÈÌ‹ ÙË˜ ·Ú¿ÛÙ·ÛË˜   ∞ = x2 – 3�y� + �
1
5

� x4.

∞ÏÔÔ›ËÛÂ Ù· ÎÏ¿ÛÌ·Ù·

·) �
3

1

+

+

�
�

3�
3�

� ,     ‚) �
�1�

�
2�

3�
+

+

�
�
3�2�

8�
� Î·È      Á) .

∂Í‹ÁËÛÂ ÁÈ·Ù› Ô ·ÚÈıÌfi˜  ∞ = 64 � �5 ��
3
4

�� – �
4
3

� �1�2� + 8�2�7� – 10��
1
3�6
���–2 

Â›Ó·È ÚËÙfi˜.

§‡ÛÂ ÙÈ˜ ÂÍÈÛÒÛÂÈ˜

·) 5 + 3�x� = 11,     ‚) �4�x�+� 1� = 3,     Á) 2+ �5�x�+� 6� = 6   Î·È   ‰) 3 �1� –� x� + 7 = 5

°Ú¿„Â ˆ˜ ÌÈ· ‰‡Ó·ÌË Ù· ÁÈÓfiÌÂÓ·

·) 100 �75 �27 �4     ‚) 0,01 �0,25 �20–7 Á) –26 � (–25)3 �2–3 � �
1

1
25
�

12

11

10

5�7� +2�6�3� –4�2�8� – �
1
2

� �7�0�0�
����

�3� � �2�1� –2�1�1�2�

9

1+ �2�
��
2+ �2�

8

1
�

�7�2�

7

6

�4�5� +3�1�8� –2�2�7�
���

�2�0� –2�1�2� +3�8�

5

4
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ÀÔÏfiÁÈÛÂ ÙÔ˘˜ ·ÚÈıÌÔ‡˜

·) (0,25)35 �822 ‚)�
12200 �

6
(
2
1
9
,
8
5)100

�

¡· ‚ÚÂıÂ› ÙÔ Ï‹ıÔ˜ ÙˆÓ ÌË‰ÂÓÈÎÒÓ ÙÔ˘ ·ÚÈıÌÔ‡  4120 � (–1,25)80.

¡· ·Ô‰ÂÈ¯ıÂ› fiÙÈ  �
(–

1
1)Ó
� + �

(–1)
1
Ó+1� + �

(–1)
1
Ó+2� + �

(–1)
1
Ó+3� = 0   ÁÈ· ÔÔÈÔÓ‰ËÔÙÂ ·Î¤Ú·ÈÔ ·ÚÈıÌfi  Ó.

¡· ‚ÚÂıÂ› Ë ·ÚÈıÌËÙÈÎ‹ ÙÈÌ‹ ÙË˜ ·Ú¿ÛÙ·ÛË˜

∞ = ��
·
2‚

2
��

3
� ��

3
4
·
‚
��

3
� �– �

2
3

� ·–2‚–1Á–3�
–2

� ��
·
‚–

–

2

3
� : �

3
·
‚

–

–

2

2��
ÁÈ·  · = –0,01 ,  ‚ = 2 � (–3)–1 Î·È  Á = ��

1
1
0
��

–2
.

(–1)500 � �– �
2
3

��
4

� 92 + (0,04)–1 + 20070

¡· ÌÂÙ·ÙÚ·Â› ÙÔ ÎÏ¿ÛÌ·   ∫ =  –––––––––––––––––––––––––––––––––––––––––––   ÛÂ ÈÛÔ‰‡Ó·ÌÔ ÌÂ ÚËÙfi 

5���6��4�� + 2���4�� + 3�3���3��6��
·Ú·ÓÔÌ·ÛÙ‹.

∆È ÙÈÌ¤˜ ·›ÚÓÔ˘Ó ÔÈ ·ÚÈıÌÔ›  ·  Î·È  ‚  ÒÛÙÂ Ó· ÔÚ›˙ÂÙ·È Ë ·Ú¿ÛÙ·ÛË 

∞ = �
�

�
·�2�

‚�
� : ����–�

‚�
·�

2�
��–1

;  ¡· ·Ô‰ÂÈ¯ıÂ› fiÙÈ  ∞ = �–� ·�‚� .

µÚÂ˜ ÙÔÓ ¿ÁÓˆÛÙÔ  x  ÛÂ Î·ıÂÌÈ¿ ·fi ÙÈ˜ ÈÛfiÙËÙÂ˜

·) �2x–1 � = 7,    ‚) � 1– �x–1 � � = 2    Î·È    Á) � 2– �x–5 � � +1 = 0.
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