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ƴĮǏƾǄǔǄǎǐ

ƳǏǈıǋǗǐ�Ĳǆǐ�ƴĮǏĮǄǙǄǎǑ

ƳǏǈıǋǗǐ

ưǈĮ�ıǑǌƾǏĲǆıǆ�I�İǁǌĮǈ�ȺĮǏĮǄǔǄǁıǈǋǆ�ıƝƿǌĮ�ıǆǋİǁǎ� [Ϭ�ĲǎǑ�ȺİįǁǎǑ�

ǎǏǈıǋǎǘ�Ĳǆǐ�Įǌ�ǑȺƾǏǒİǈ�Ĳǎ� lim x x
f x f x

x x 0

0

0 -
-

"

] ]g g �ǉĮǈ�İǁǌĮǈ�ȺǏĮǄǋĮĲǈǉǗǐ�ĮǏǈǇǋǗǐ��
Ʒǎ�ǗǏǈǎ�ĮǑĲǗ�ǎǌǎǋƾǅİĲĮǈ�ȺĮǏƾǄǔǄǎǐ�Ĳǆǐ�I�ıĲǎ�[Ϭ�ǉĮǈ�ıǑǋǃǎǊǁǅİĲĮǈ�ǋİ�f xϬl] g
��ƩǆǊĮįǀ� limf x x x

f x f x
x x0

0

0

0 -= -
"

l] ] ]g g g �
Ƨǌ�ıĲǆǌ�ǈıǗĲǆĲĮ� limf x x x

f x f x
x x0

0

0

0
= -

-
"

l] ] ]g g g �ǇƿıǎǑǋİ�x x hϬ= + ��ƿǒǎǑǋİ�

limf x h
f x h f x

h
0

0

0 0+= -
"

l] ] ]g g g �
Ƴ�ıǑǋǃǎǊǈıǋǗǐ�Ĳǆǐ�ȺĮǏĮǄǙǄǎǑ�ǉĮĲĮ�/HLEQLW]�İǁǌĮǈ� dx

df x
x x0=

] g ��Ƴ�ıǑǋ�

ǃǎǊǈıǋǗǐ� f xϬl] g� ȺǎǑ�ǒǏǆıǈǋǎȺǎǈǎǘǋİ�� İǁǌĮǈ�ǋİĲĮǄİǌƿıĲİǏǎǐ�ǉĮǈ� ǎĳİǁǊİĲİ�
ıĲǎǌ�/DJUDQFH�

ƠıĲǔ�ǗĲǈ�Ĳǎ�[Ϭ�İǁǌĮǈ�İıǔĲİǏǈǉǗ�ıǆǋİǁǎ�İǌǗǐ�įǈĮıĲǀǋĮĲǎǐ�ĲǎǑ�ȺİįǁǎǑ�

ǎǏǈıǋǎǘ�Ĳǆǐ�I��Ƭ�I�İǁǌĮǈ�ȺĮǏĮǄǔǄǁıǈǋǆ�ıĲǎ�[Ϭ��Įǌ�ǉĮǈ�ǋǗǌǎ�Įǌ�ǑȺƾǏǒǎǑǌ�ıĲǎ�

R �ĲĮ�ǗǏǈĮ�lim x x
f x f x

x x 0

0

0 -
-

" -

] ]g g ��lim x x
f x f x

x x 0

0

0 -
-

"
+

] ]g g �ǉĮǈ�İǁǌĮǈ�ǁıĮ��ƷĮ�ȺǊİǑǏǈǉƾ�ĮǑĲƾ�ǗǏǈĮ�
ǎǌǎǋƾǅǎǌĲĮǈ�ĮǌĲǁıĲǎǈǒĮ�ĮǏǈıĲİǏǀ�ǉĮǈ�įİǍǈƾ�ȺĮǏƾǄǔǄǎǐ�Ĳǆǐ�I�ıĲǎ�ıǆǋİǁǎ�[Ϭ�

ǉĮǈ�ıǆǋİǈǙǌǎǌĲĮǈ�ǋİ�f xϬal] g�ǉĮǈ�f xϬdl] g�
ƴĮǏĮǄǔǄǈıǈǋǗĲǆĲĮ�ǉĮǈ�ƶǑǌƿǒİǈĮ

ĬİǙǏǆǋĮ

Ƨǌ�ǋǈĮ�ıǑǌƾǏĲǆıǆ�I�İǁǌĮǈ�ȺĮǏĮǄǔǄǁıǈǋǆ�ıƝƿǌĮ�ıǆǋİǁǎ�[Ϭ��ĲǗĲİ�İǁǌĮǈ�

ǉĮǈ�ıǑǌİǒǀǐ�ıĲǎ�ıǆǋİǁǎ�[Ϭ�

ƴǏǎıǎǒǀ��Ʒǎ�ĮǌĲǁıĲǏǎĳǎ�įİǌ�ǈıǒǘİǈ�ȺƾǌĲǎĲİ��ƪǁǌĮǈ�įǆǊĮįǀ�įǑǌĮĲǗ��ǌĮ�İǁ�

ǌĮǈ�ǋǈĮ�ıǑǌƾǏĲǆıǆ�I�ıǑǌİǒǀǐ�ıƝƿǌĮ�İıǔĲİǏǈǉǗ�ıǆǋİǁǎ�[Ϭ��İıǔ�

ĲİǏǈǉǗ�ĲǎǑ�ȺİįǁǎǑ�ǎǏǈıǋǎǘ�Ĳǆǐ��ǒǔǏǁǐ�ǌĮ�İǁǌĮǈ�ȺĮǏĮǄǔǄǁıǈǋǆ�

ıƝĮǑĲǗ�

Ƨǌ�ǋǈĮ�ıǑǌƾǏĲǆıǆ�I�įİǌ�İǁǌĮǈ�ıǑǌİǒǀǐ�ıƝƿǌĮ�ıǆǋİǁǎ� [Ϭ�ĲǗĲİ��įİǌ�

ǋȺǎǏİǁ�ǌĮ�İǁǌĮǈ�ȺĮǏĮǄǔǄǁıǈǋǆ�ıĲǎ�[Ϭ�
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ƴǏǎıǎǒǀ�� īǈĮ�ǌĮ�İǊƿǄǍǎǑǋİ��İȺǎǋƿǌǔǐ��Ĳǆǌ�ȺĮǏĮǄǔǄǈıǈǋǗĲǆĲĮ��ǋǈĮǐ�ıǑ�

ǌƾǏĲǆıǆǐ�I�ıİ�ƿǌĮ�ıǆǋİǁǎ�[Ϭ�ȺǏƿȺİǈ�ȺǏǎǆǄǎǑǋƿǌǔǐ�ǌĮ�ƿǒǎǑǋİ�

İǍİĲƾıİǈ�Įǌ�İǁǌĮǈ�ıǑǌİǒǀǐ�ıĲǎ�[Ϭ�

ƴĮǏƾǄǔǄǎǐ�ƶǑǌƾǏĲǆıǆ

ƳǏǈıǋǗǐ

ƠıĲǔ�I�ǋǈĮ�ıǑǌƾǏĲǆıǆ�ǋİ�Ⱥİįǁǎ�ǎǏǈıǋǎǘ�ƿǌĮ�ıǘǌǎǊǎ�Ƨ��ĬĮ�Ǌƿǋİ�ǗĲǈ�

ǆ�I�İǁǌĮǈ�ȺĮǏĮǄǔǄǁıǈǋǆ�ıĲǎ�Ƨ��ǀ�ĮȺǊƾ��ȺĮǏĮǄǔǄǁıǈǋǆ��ǗĲĮǌ�İǁǌĮǈ�ȺĮǏĮǄǔ�

Ǆǁıǈǋǆ�ıİ�ǉƾǇİ�ıǆǋİǁǎ�x AϬ ! �

ĬİǔǏǎǘǋİ� Ĳǆ� ıǑǌƾǏĲǆıǆ� :f A R" � ǉĮǈ� ǎǌǎǋƾǅǎǑǋİ� $ϭ� Ĳǎ� ıǘǌǎǊǎ�

Ĳǔǌ�ıǆǋİǁǔǌ�ĲǎǑ�Ƨ��ıĲĮ�ǎȺǎǁĮ�ǆ�I�İǁǌĮǈ�ȺĮǏĮǄǔǄǁıǈǋǆ���ƷĮ�ıǆǋİǁĮ�ĲǎǑ�$ϭ�

İǁǌĮǈ� İıǔĲİǏǈǉƾ�İǁĲİ�ĮǉǏĮǁĮ�ıǆǋİǁĮ�ĲǎǑ�Ƨ���ƷǗĲİ��ıİ�ǉƾǇİ�ıǆǋİǁǎ�[�ĲǎǑ�

$ϭ�ĮǌĲǈıĲǎǈǒİǁ�ǎ�ĮǏǈǇǋǗǐ� f tl] g��ǎ�ȺĮǏƾǄǔǄǎǐ�ĮǏǈǇǋǗǐ�Ĳǆǐ�I�ıĲǎ�ıǆǋİǁǎ�[��
ƳǏǁǅİĲĮǈ�ƿĲıǈ�ǋǈĮ�ǌƿĮ�ıǑǌƾǏĲǆıǆ� :f A Rϭ "l �ǆ�ǎȺǎǁĮ�ƿǒİǈ�ıİ�ǉƾǇİ�ıǆǋİǁǎ�[�

ĲǎǑ�$ϭ�Ĳǈǋǀ�ǁıǆ�ǋİ�Ĳǎǌ�ȺĮǏƾǄǔǄǎ�ĮǏǈǇǋǗ�Ĳǆǐ�I�ıĲǎ�ıǆǋİǁǎ�[��Ƭ�ǌƿĮ�ĮǑĲǀ�

ıǑǌƾǏĲǆıǆ�ǎǌǎǋƾǅİĲĮǈ�ȺǏǙĲǆ�ȺĮǏƾǄǔǄǎǐ�Ĳǆǐ�I�ǀ�ĮȺǊƾ�ȺĮǏƾǄǔǄǎǐ�Ĳǆǐ�I��

ƶǑǋǃǎǊǁǅİĲĮǈ�ǋİ��f xl] g�ǀ�ǋİ� dxdf x] g �
Ƭ�ȺĮǏƾǄǔǄǎǐ�Ĳǆǐ�Il�Įǌ�ǑȺƾǏǒİǈ��ǊƿǄİĲĮǈ�įİǘĲİǏǆ�ȺĮǏƾǄǔǄǎǐ�Ĳǆǐ�I�

ǉĮǈ�ıǑǋǃǎǊǁǅİĲĮǈ�ǋİ�Im�

ƪȺĮǄǔǄǈǉƾ�ǎǏǁǅİĲĮǈ�ǆ�ǌǈǎıĲǀ�ȺĮǏƾǄǔǄǎǐ�Ĳǆǐ�I��ǋİ�v 3H �ǉĮǈ�ıǑǋǃǎ�

ǊǁǅİĲĮǈ�ǋİ�I ǀ] g��ƩǆǊĮįǀ� ,f f v 3v v 1 H= - l] ]g g5 ? �

ƪǘǏİıǆ�ĲǘȺǎǑ�ƴĮǏƾǄǔǄǎǑ�ƶǑǌƾǏĲǆıǆǐ�
ƮĮǌǗǌİǐ�ƴĮǏĮǄǙǄǈıǆǐ

ƴĮǏƾǄǔǄǎǈ�ǋİǏǈǉǙǌ�ǃĮıǈǉǙǌ�ıǑǌĮǏĲǀıİǔǌ

f x] g f xl] g
F �

[ �

[Ϯ x2

[ǀ vxv 1-
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f x] g f xl] g
,x x 0H ,

x
x

2
1 0>

x
1

x
1

Ϯ-

Hǆ Hǆ

ǆa lnǆa a

,lnx x 0> ,x x1 0>

,ln x x 0! ,x x1 0!

[hn [vyo

[vyo xhn-

[f{
x

1
Ϯvyo

[v{
x
1

Ϯhn
-

ƴĮǏƾǄǔǄǎǈ�ıǑǌǇƿıİǔǌ

f g x]^ gh f g x g xl l]^ ]gh g
g xϮ ] g g x g x2 l] ]g g
g xǀ ] g vg x g xv 1- l] ]g g
,g x g x 0H] ]g g ,

g x
g x g x
2

0>
l

]] ]gg g

g x
1] g g x

g x
Ϯ-
l ]] gg

Hg x] g e g xg x l]] gg

g xa ] g ln g xg xa a l]] gg

,ln g x g x 0>]^ ]gh g ,g x
g x g x 0>
l]] ]gg g

,ln g x g x 0!] ]g g ,g x
g x g x 0!
l]] ]gg g

g xhn ]^ gh g x g xvyo l]^ ]gh g
g xvyo ]^ gh g x g xhn- l]^ ]gh g
g xf{ ]^ gh

g x
g x

Ϯvyo
l ]]̂ ghg

g xv{ ]^ gh
g x

g x
Ϯhn

-
l ]]̂ ghg
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ƮĮǌǗǌİǐ�ƴĮǏĮǄǙǄǈıǆǐ

�� ƴĮǏƾǄǔǄǎǐ�ƧǇǏǎǁıǋĮĲǎǐ���ƩǈĮĳǎǏƾǐ�

f x g x f x g x! != l ll] ]^ ] ]g gh g g
�� ƴĮǏƾǄǔǄǎǐ�ĮǏǈǇǋǎǘ�İȺǁ�ıǑǌƾǏĲǆıǆ�

f x f xa a= ll]^ ]gh g
�� ƴĮǏƾǄǔǄǎǐ�īǈǌǎǋƿǌǎǑ�

f x g x f x g x f x g x= +l ll] ]^ ] ] ] ]g gh g g g g
�� ƴĮǏƾǄǔǄǎǐ�ƴǆǊǁǉǎǑ�

g x
f x

g x
f x g x f x g x

Ϯ= -l ll]]c ]] ] ] ]gg m gg g g g
�� ƴĮǏƾǄǔǄǎǐ�ƶǘǌǇİıǆǐ�

f g x f g x g x= l ll]^_ ]^ ]ghi gh g
�� ƴĮǏƾǄǔǄǎǐ�ƪǉǇİĲǈǉǀǐ�

ln

ln

f x
f x e

f x

e e
e g x f x

g x f x g x f x
f x

ln

ln

ln

ln

g x f x

f x

f x

g x f x g x

g x g x

g x

g x

=

= =
= =

+l
l

l l l

]
]^ ] ] ]^^

] ] ] ] ]]d

] ] ] ]^
] ] ]^ ] ]^

]

]g
g h g g ghh

g g g g ggn

g g g gh
g g gh g gh

g

g

ƴǏǎıǎǒǀ��ưȺǎǏǎǘǋİ�ǌĮ�ǒǏǆıǈǋǎȺǎǈǀıǎǑǋİ�ĲǎǑǐ�ȺĮǏĮȺƾǌǔ�ĲǘȺǎǑǐ�ǉĮǈ�

ǉĮǌǗǌİǐ�ǋǗǌǎ�

�� Ƨǌ�ǄǌǔǏǁǅǎǑǋİ�Ĳǎǌ�ĲǘȺǎ�Ĳǆǐ�ıǑǌƾǏĲǆıǆǐ

�� Ƨǌ�įİǌ�ǄǌǔǏǁǅǎǑǋİ�Ĳǎǌ�ĲǘȺǎ�Ĳǆǐ�ıǑǌƾǏĲǆıǆǐ�ĮǊǊƾ�ǋĮǐ�Ǌƿİǈ�ǗĲǈ�

ǎǈ�ıǑǌĮǏĲǀıİǈǐ�İǁǌĮǈ�ȺĮǏĮǄǔǄǁıǈǋİǐ

�� ƶĲǈǐ�ǉǊĮįǈǉƿǐ��ıİ�ǗǊĮ�ĲĮ�ıǆǋİǁĮ��İǉĲǗǐ�ĮȺǗ�ĲĮ�ıǆǋİǁĮ�ĮǊǊĮǄǀǐ�

ĲǘȺǎǑ��ǗȺǎǑ�ǒǏǆıǈǋǎȺǎǈǎǘǋİ�Ĳǎǌ�ǎǏǈıǋǗ�

ƴǏǎıǎǒǀ��Ƨǌ�įİǌ�ƿǒǎǑǋİ�ǉƾȺǎǈĮ�ĮȺǗ�Ĳǈǐ�ȺǏǎǆǄǎǘǋİǌİǐ�ȺİǏǈȺĲǙıİǈǐ�ǒǏǆ�

ıǈǋǎȺǎǈǎǘǋİ�Ĳǎǌ�ǎǏǈıǋǗ�Ĳǆǐ�ȺĮǏĮǄǙǄǎǑ�

ưİǇǎįǎǊǎǄǁĮ�ǑȺǎǊǎǄǈıǋǎǘ�Ĳǆǐ�ȺĮǏĮǄǙǄǎǑ�ǋǈĮǐ�ıǑǌƾǏĲǆıǆǐ�I��ǋİ�

Ĳǆ�ǃǎǀǇİǈĮ�ĲǎǑ�ǎǏǈıǋǎǘ��ıƝƿǌĮ�įǈƾıĲǆǋĮ�Ƨ

ƧǏǉİǁ�ǌĮ�ĮȺǎįİǁǍǎǑǋİ�ǗĲǈ�ǆ�I�İǁǌĮǈ�ȺĮǏĮǄǔǄǁıǈǋǆ�ıƝƿǌĮ�ĲǑǒĮǁǎ�ıǆ�

ǋİǁǎ�[Ϭ�ĲǎǑ�Ƨ�

L�� ƴǏǙĲĮ�İǊƿǄǒǎǑǋİ��Įǌ�įİǌ�ǋĮǐ�Ĳǎ�įǁǌİǈ�ǆ�ƾıǉǆıǆ��Ĳǆǌ�ıǑǌƿǒİǈĮ�Ĳǆǐ�

ıǑǌƾǏĲǆıǆǐ�ıĲǎ�Ƨ�

ΗΛΙΑΣΚΟΣ ΦΡΟΝΤΙΣΤΗΡΙΑ



���

LL�� ƠȺİǈĲĮ�ǑȺǎǊǎǄǁǅǎǑǋİ�Ĳǎ�ǗǏǈǎ� lim x x
f x f x

x x 0

0

0 -
-

"

] ]g g ��Ƭ�Ĳǈǋǀ�ĲǎǑ�ǎǏǁǎǑ�İǁǌĮǈ�
ǆ�ȺĮǏƾǄǔǄǎǐ�Ĳǆǐ�I�ıĲǎ�[Ϭ��įǆǊĮįǀ�ǆ�f xϬl] g�

LLL�� Ƨǌ�ǆ�ƾıǉǆıǆ�ǅǆĲƾİǈ�ǌĮ�ǃǏǎǘǋİ�Ĳǎǌ�ĲǘȺǎ�Ĳǆǐ� f xl] g�ĲǗĲİ�ĮǌĲǈǉĮǇǈ�
ıĲǎǘǋİ�ıĲǆ�Ǉƿıǆ�ĲǎǑ�[Ϭ�Ĳǎ�[��Ƴ�ĲǘȺǎǐ�ȺǎǑ�ȺǏǎƿǉǑǓİ�İǁǌĮǈ�ǆ�ȺĮǏƾ�

ǄǔǄǎǐ�Ĳǆǐ�I�ıĲǎ�įǈƾıĲǆǋĮ�Ƨ�

īİǔǋİĲǏǈǉǀ�İǏǋǆǌİǁĮ�Ĳǆǐ�ƴĮǏĮǄǙǄǎǑ�
ƪǍǁıǔıǆ�ƪĳĮȺĲǎǋƿǌǆǐ

ƠıĲǔ�I�ǋǈĮ�ıǑǌƾǏĲǆıǆ�ǉĮǈ� ,A x f xϬ Ϭ]^ gh�ƿǌĮ�ıǆǋİǁǎ�Ĳǆǐ�& Ĩ��Ƨǌ�ǑȺƾǏ�

ǒİǈ�ǆ�ȺĮǏƾǄǔǄǎǐ�Ĳǆǐ�I�ıĲǎ�[Ϭ��ĲǗĲİ�ǎǏǁǅǎǑǋİ�ǔǐ�İĳĮȺĲǎǋƿǌǆ�Ĳǆǐ�& Ĩ��ıĲǎ�

ıǆǋİǁǎ�Ĳǆǐ�Ƨ��Ĳǆǌ�İǑǇİǁĮ�İ�ȺǎǑ�įǈƿǏǒİĲĮǈ�ĮȺǗ�Ĳǎ�Ƨ�ǉĮǈ�ƿǒİǈ�ıǑǌĲİǊİıĲǀ�

įǈİǘǇǑǌıǆǐ�f xϬl] g�
ƩǆǊĮįǀ�ǆ�İǍǁıǔıǆ�Ĳǆǐ�İĳĮȺĲǎǋƿǌǆǐ�İǁǌĮǈ�

y f x f x x xϬ Ϭ Ϭ- = -l] ] ]g g g
ưİǇǎįǎǊǎǄǁİǐ

L�� ƣĲĮǌ�ǆ�İĳĮȺĲǎǋƿǌǆ�İǁǌĮǈ�ȺĮǏƾǊǊǆǊǆ�ıĲǎǌ� 'x x��ĲǗĲİ�f x 0=l] g �

LL�� ƣĲĮǌ�ǆ�İĳĮȺĲǎǋƿǌǆ�İǁǌĮǈ�ȺĮǏƾǊǊǆǊǆ�ıİ�ǋǈĮ�İǑǇİǁĮ� :y xf m b= + ��

ĲǗĲİ�f xϬ m=l] g �

LLL�� ƣĲĮǌ�ǆ�İĳĮȺĲǎǋƿǌǆ�İǁǌĮǈ�ǉƾǇİĲǆ�ıİ�ǋǈĮ�İǑǇİǁĮ� :y xf m b= + ��ĲǗĲİ�

f x 1Ϭ m =-l] g �

LY�� ƣĲĮǌ� ǆ� İĳĮȺĲǎǋƿǌǆ� įǈƿǏǒİĲĮǈ� ĮȺǗ� ƿǌĮ� ıǆǋİǁǎ� ,A a b^ h�� ĲǗĲİ� Ĳǎ�
ıǆǋİǁǎ� ĮǑĲǗ� ȺǏƿȺİǈ� ǌĮ� İȺĮǊǆǇİǘİǈ� Ĳǆǌ� İǍǁıǔıǀ� Ĳǆǐ�� ƩǆǊĮįǀ��

f x f x xϬ Ϭ Ϭb a- = -l] ] ]g g g�
Y�� ƣĲĮǌ�įǘǎ�ıǑǌĮǏĲǀıİǈǐ�I�ǉĮǈ�J�ƿǒǎǑǌ�ǉǎǈǌǀ�İĳĮȺĲǎǋƿǌǆ�ıİ�ǉǎǈǌǗ�

ıǆǋİǁǎ�ǇĮ�ǒǏǆıǈǋǎȺǎǈǎǘǋİ�Ĳǈǐ�ıǒƿıİǈǐ��
f x
f x

g x
g x

Ϭ

Ϭ

Ϭ

Ϭ

=
=l l

] ]] ]g gg g) �

YL�� ƣĲĮǌ�įǘǎ�ıǑǌĮǏĲǀıİǈǐ�I�ǉĮǈ�J�ƿǒǎǑǌ�ĮȺǊƾ�ǉǎǈǌǀ�İĳĮȺĲǎǋƿǌǆ��įİǌ�

ǋȺǎǏǎǘǋİ�ǌĮ�ǑȺǎǇƿıǎǑǋİ�ǗĲǈ�İǁǌĮǈ�ıİ�ǉǎǈǌǗ�ıǆǋİǁǎ��ƴǏƿȺİǈ�ǊǎǈȺǗǌ�

ǌĮ�ǃǏǎǘǋİ�Ĳǆǌ�İǍǁıǔıǆ�Ĳǆǐ�İĳĮȺĲǎǋƿǌǆǐ�Ĳǆǐ�I�ıƝƿǌĮ�ıǆǋİǁǎ�[ϭ�ǉĮǈ�

Ĳǆǌ�İǍǁıǔıǆ�Ĳǆǐ�İĳĮȺĲǎǋƿǌǆǐ�Ĳǆǐ�J�ıƝƿǌĮ�ıǆǋİǁǎ�[Ϯ��īǈĮ�ǌĮ�ĲĮǑĲǁ�
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ǅǎǌĲĮǈ�ȺǏƿȺİǈ�ǎǈ�ıǑǌĲİǊİıĲƿǐ�įǈİǘǇǑǌıǆǐ�ǉĮǈ�ǎǈ�ıĲĮǇİǏǎǁ�ǗǏǎǈ�Ĳǔǌ�

įǘǎ�İǍǈıǙıİǔǌ�ǌĮ�İǁǌĮǈ�ǁįǈǎǈ��ƩǆǊĮįǀ�
:
:
y f x
y g x g x x x y g x x g x g x x

f x x x y f x x f x f x xf

g

1

2 2 2 2 2 2 2

1 1 1 1 1 1

+

+f

f

-
- = - = + -

= - = + -l l l

l l l

] ] ] ] ] ]
] ] ] ] ] ]
g g g g g g
g g g g g g

ƟǏĮ�ȺǏǎǉǘȺĲǎǑǌ�ǎǈ�İǍǈıǙıİǈǐ�
f x
f x

g x
f x x g x g x x

1

1

2

1 1 2 2 2

=
- = -

l l

l l
] ]] ] ] ]g gg g g g) �

ƵǑǇǋǗǐ�ưİĲĮǃǎǊǀǐ

ƳǏǈıǋǗǐ

Ƭ�ĲĮǒǘĲǆĲĮ�ǋİĲĮǃǎǊǀǐ�Ĳǔǌ�ĲǈǋǙǌ�f x] g�ǗĲĮǌ�ǆ�Ĳǈǋǀ�ĲǎǑ�[�ǋİĲĮǃƾǊ�
ǊİĲĮǈ�� İǉȺǏǎıǔȺİǁĲĮǈ� ĮȺǗ� Ĳǆǌ�ȺĮǏƾǄǔǄǎ� f xl] g� ǉĮǈ� ǊƿǄİĲĮǈ� ıǑǌǀǇǔǐ�ǉĮǈ�
ǏǑǇǋǗǐ�ǋİĲĮǃǎǊǀǐ�ĲǎǑ�ǋİǄƿǇǎǑǐ� f x] g�ǔǐ�ȺǏǎǐ�Ĳǆ�ǋİĲĮǃǎǊǀ�ĲǎǑ�[��ǗĲĮǌ�
ĳǑıǈǉƾ�ǆ�I�İǁǌĮǈ�ȺĮǏĮǄǔǄǁıǈǋǆ�ıĲǆǌ�ĮǌĲǁıĲǎǈǒǆ�Ǉƿıǆ�[��

ƶǑǌǀǇǔǐ�ǆ�ǋİĲĮǃǊǆĲǀ�ǇĮ�İǁǌĮǈ�ǎ�ǒǏǗǌǎǐ�W��Įǌ�įİǌ�ĮǌĮĳƿǏİĲĮǈ�ƾǊǊǎ�

ǋƿǄİǇǎǐ��ƴǏƿȺİǈ�İȺǎǋƿǌǔǐ�ǌĮ�ȺǏǎıƿǒǎǑǋİ�ıĲǆǌ�ȺĮǏĮǄǙǄǈıǆ�

Ⱥ�ǒ�� x x2Ϯ =l] g �� � ưİĲĮǃǊǆĲǀ�ȺĮǏĮǄǙǄǈıǆǐ�Ĳǎ�[�

x t x t x t2Ϯ = ll]^ ] ]gh g g�ưİĲĮǃǊǆĲǀ�ȺĮǏĮǄǙǄǈıǆǐ�Ĳǎ�W�
ƴǏǎıǎǒǀ�� īǈĮ�ǌĮ�ǋǆǌ�ǉƾǌǎǑǋİ�ǊƾǇǎǐ�ıĲǆǌ�ȺĮǏĮǄǙǄǈıǆ�ǋİ�Ĳǆ�ǋİĲĮǃǊǆĲǀ�

ȺĮǏĮǄǙǄǈıǆǐ�ǉĮǊǗ�ǇĮ�ǀĲĮǌ�ǌĮ�ıǆǋİǈǙǌǎǑǋİ�ĮȺǗ�Ĳǆǌ�ĮǏǒǀ�ǔǐ�

ıǑǌĮǏĲǀıİǈǐ�ĲǎǑ�ǒǏǗǌǎǑ�ĲĮ�ǋİǄƿǇǆ�ȺǎǑ�ǋİĲĮǃƾǊǊǎǌĲĮǈ�ıǑǌĮǏ�

Ĳǀıİǈ�ĲǎǑ�ǒǏǗǌǎǑ��Ⱥ�ǒ��x t] g�ǉĮǈ�Ǘǒǈ�[��
ƴǏǎıǎǒǀ��ƮĮǊǗ�ǇĮ�ǀĲĮǌ��ǗĲĮǌ�ĮǌĮĳİǏǗǋĮıĲİ�ıİ�ıǑǄǉİǉǏǈǋƿǌǆ�ǒǏǎǌǈǉǀ�

ıĲǈǄǋǀ� WϬ�ǌĮ�Ĳǆ�ıǆǋİǈǙǌǎǑǋİ�ıĲĮ�ǋİǄƿǇǆ��Ⱥ�ǒ�� x tϬ] g��ǄǈĮ�ǌĮ�
ǉĮĲĮǊĮǃĮǁǌǎǑǋİ�ǗĲǈ�İǁǌĮǈ�ĮǏǈǇǋǗǐ�ǉĮǈ�Ǘǒǈ�ıǑǌƾǏĲǆıǆ�

ƷĮ�ȺǏǎǃǊǀǋĮĲĮ�ǋİ�ĲǎǑǐ�ǏǑǇǋǎǘǐ�ǋİĲĮǃǎǊǀǐ��ǄǈĮ�ĮȺǎĲİǊİıǋĮĲǈǉǗ�

ĲİǏǆ�ǋİǊƿĲǆ��ĲĮ�ǒǔǏǁǅǎǑǋİ�ıİ�ĲǏİǈǐ�ǉĮĲǆǄǎǏǁİǐ�

�� ƷĮ�ǄİǔǋİĲǏǈǉƾ�ȺǏǎǃǊǀǋĮĲĮ�

�� ƷĮ�ȺǏǎǃǊǀǋĮĲĮ�ǉǁǌǆıǆǐ�

�� ƷĮ�ȺǏǎǃǊǀǋĮĲĮ�ǋİ�ǄǏĮĳǈǉǀ�ȺĮǏƾıĲĮıǆ�ǋǈĮǐ�ıǑǌƾǏĲǆıǆǐ�I�
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ưİǇǎįǎǊǎǄǁĮ�İȺǁǊǑıǆǐ�ǄİǔǋİĲǏǈǉǙǌ�ȺǏǎǃǊǆǋƾĲǔǌ

L�� ĭĲǈƾǒǌǎǑǋİ��ǗȺǎǑ�ǉǏǁǌǎǑǋİ�ĮȺĮǏĮǁĲǆĲǎ��ƿǌĮ�ĮȺǊǗ�ıǒǀǋĮ�

LL�� ƴǏǎıįǈǎǏǁǅǎǑǋİ�ǗǊĮ�ĲĮ�ıĲĮǇİǏƾ�ǉĮǈ�ǋİĲĮǃǊǆĲƾ�ǋİǄƿǇǆ��ĭǏǎǌĲǁǅǎǑ�

ǋİ�ǗǊĮ�ĲĮ�ǋİĲĮǃǊǆĲƾ�ǋİǄƿǇǆ�ǌĮ�ĲĮ�İǉĳǏƾıǎǑǋİ�ǔǐ�ıǑǌĮǏĲǀıİǈǐ�ĲǎǑ�

ǋİǄƿǇǎǑǐ�ĮȺǗ�Ĳǎ�ǎȺǎǁǎ�İǍĮǏĲǙǌĲĮǈ��Ⱥ�ǒ��Ĳǎ�ǒǏǗǌǎ�x t] g��
LLL�� īǏƾĳǎǑǋİ�ǗǊǎǑǐ�ĲǎǑǐ�ǏǑǇǋǎǘǐ�ǋİĲĮǃǎǊǀǐ�ǔǐ�ȺĮǏĮǄǙǄǎǑǐ�ȺǏǎıƿ�

ǒǎǌĲĮǐ�ĲĮ�ȺǏǗıǆǋĮ��ǇİĲǈǉǗ�Įǌ�ĮǑǍƾǌİĲĮǈ��ĮǏǌǆĲǈǉǗ�Įǌ�ǋİǈǙǌİĲĮǈ��

LY�� īǏƾĳǎǑǋİ�ǗǊİǐ�Ĳǈǐ�ıǒƿıİǈǐ�ȺǎǑ�ıǑǌįƿǎǑǌ�ĲĮ�ıĲĮǇİǏƾ�ǉĮǈ�ǋİĲĮǃǊǆĲƾ�

ǋİǄƿǇǆ�ǀ�įǆǋǈǎǑǏǄǎǘǋİ�ǉĮǈǌǎǘǏǄǈİǐ�ıǒƿıİǈǐ�ĮȺǗ�ĲĮ�įİįǎǋƿǌĮ�ĲǎǑ�

ȺǏǎǃǊǀǋĮĲǎǐ�

Y�� ƴĮǏĮǄǔǄǁǅǎǑǋİ�Ĳǈǐ�ıǒƿıİǈǐ�ǄǈĮ�ǌĮ�įǆǋǈǎǑǏǄǀıǎǑǋİ�ĲǎǑǐ�ǅǆĲǎǘǋİ�

ǌǎǑǐ�ǏǑǇǋǎǘǐ�ǋİĲĮǃǎǊǀǐ�

YL�� ƣĲĮǌ�ƿǒǎǑǋİ�ǀ�ǅǆĲƾǋİ�ıĲǎǈǒİǁĮ�ǄǈĮ�ıǑǄǉİǉǏǈǋƿǌǆ�ǒǏǎǌǈǉǀ�ıĲǈǄǋǀ�ǀ�

Ǉƿıǆ��ǇƿĲǎǑǋİ�ıĲǎǑǐ�Ǆİǌǈǉǎǘǐ�ĲǘȺǎǑǐ�ȺǎǑ�įǆǋǈǎǑǏǄǀıĮǋİ�ȺǏǈǌ�Ĳǆ�

ıǑǄǉİǉǏǈǋƿǌǆ�ıĲǈǄǋǀ�ǀ�Ǉƿıǆ��ǗȺǎǑ�t tϬ= �ǉ�ǊȺ����ǉĮǈ�ĮǌĲǈǉĮǇǈıĲǎǘ�

ǋİ�ȺǏǎıƿǒǎǌĲĮǐ�Ĳǈǐ�ǋǎǌƾįİǐ�

ƨĮıǈǉǎǁ�ĲǘȺǎǈ�ĮȺǗ�Ĳǆ�ǄİǔǋİĲǏǁĮ

�� ƴİǏǁǋİĲǏǎǐ�ǉǘǉǊǎǑ�� � � � πL r2=

�� ƪǋǃĮįǗǌ�ǉǘǉǊǎǑ�� � � � � πE rϮ=

�� ƪǋǃĮįǗǌ�ĲǏǈǄǙǌǎǑ��� � � � E 2
1
by=

�� ƪǋǃĮįǗǌ�ĲİĲǏĮǄǙǌǎǑ��� � � E Ϯa=

�� ƪǋǃĮįǗǌ�ȺĮǏĮǊǊǆǊǎǄǏƾǋǋǎǑ�� E by=

�� ƪǋǃĮįǗǌ�ĲǏĮȺİǅǁǎǑ�� � � � E B
2
b
y= +

�� ƪǋǃĮįǗǌ�İȺǈĳƾǌİǈĮǐ�ǉǘǃǎǑ�� � E 6 Ϯa=

�� ƣǄǉǎǐ�ƮǘǃǎǑ�� � � � � � V ϯa=

�� ƪǋǃĮįǗǌ�İȺǈĳƾǌİǈĮǐ�ıĳĮǁǏĮǐ�� πE r4 Ϯ=

�� ƣǄǉǎǐ�ıĳĮǁǏĮǐ��� � � � � πV r3
4 ϯ=

�� ƪǋǃĮįǗǌ�İȺǈĳƾǌİǈĮǐ�ǉǙǌǎǑ�� � π πE r rϮm= +

�� ƣǄǉǎǐ�ǉǙǌǎǑ�� � � � � � πv r3
1 Ϯy=
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�� ƪǋǃĮįǗǌ�İȺǈĳƾǌİǈĮǐ�ǉǑǊǁǌįǏǎǑ�� π πE r r2 2Ϯ y= +

�� ƣǄǉǎǐ�ǉǑǊǁǌįǏǎǑ�� � � � � πV rϮy=

�� ƣǄǉǎǐ�ȺǑǏĮǋǁįĮǐ�� � � � � V E3
1

y= bavhw

ưİǇǎįǎǊǎǄǁĮ�İȺǁǊǑıǆǐ�ȺǏǎǃǊǆǋƾĲǔǌ�ǉǁǌǆıǆǐ

Ʃİǌ�Ǎİǒǌƾǋİ�ǗĲǈ�

�� �x t] g� � � � � � İǍǁıǔıǆ�ĮȺǎǋƾǉǏǑǌıǆǐ

�� v t x t= l] ]g g� � � � İǍǁıǔıǆ�ĲĮǒǘĲǆĲĮǐ

�� t v t x ta = =l m] ] ]g g g� � İǍǁıǔıǆ�İȺǈĲƾǒǑǌıǆǐ

L�� ĭĲǈƾǒǌǎǑǋİ�ƿǌĮ�ĮȺǊǗ�ıǒǀǋĮ�ǉĮǈ�ȺǏǎıįǈǎǏǁǅǎǑǋİ�Ĳǆ�ǇİĲǈǉǀ�ĳǎǏƾ��

ıǑǌǀǇǔǐ�ȺǏǎǐ�ĲĮ�įİǍǈƾ�

LL�� ƴǏǎıįǈǎǏǁǅǎǑǋİ� Ĳǈǐ� įǈƾĳǎǏİǐ� ǒǏǎǌǈǉƿǐ� ıĲǈǄǋƿǐ� ȺǎǑ� ǋĮǐ� įǁǌİǈ� Ĳǎ�

ȺǏǗǃǊǆǋĮ��ƿǒǎǌĲĮǐ�ǑȺǗǓǈǌ�ǋĮǐ�ǗĲǈ�

�� Ʒǎ�ıǙǋĮ�İȺǈĲĮǒǘǌİĲĮǈ�ǗĲĮǌ�ǆ�ĲĮǒǘĲǆĲĮ�ǉĮǈ�ǆ�İȺǈĲƾǒǑǌıǆ�ƿǒǎǑǌ�

Ĳǎ�ǁįǈǎ�ȺǏǗıǆǋǎ�

�� Ʒǎ� ıǙǋĮ� İȺǈǃǏĮįǘǌİĲĮǈ� ǗĲĮǌ� ǆ� ĲĮǒǘĲǆĲĮ� ǉĮǈ� ǆ� İȺǈĲƾǒǑǌıǆ�

ƿǒǎǑǌ�ĮǌĲǁǇİĲǎ�ȺǏǗıǆǋǎ�

�� Ʒǎ�ıǙǋĮ�ıĲĮǋĮĲƾİǈ�Įǌ�ǆ�ĲĮǒǘĲǆĲĮ�Ǆǁǌİǈ�ǋǆįƿǌ��ĬĮ�İǍĮǉǎǊǎǑ�

Ǉǀıİǈ�ǌĮ�ǉǈǌİǁĲĮǈ��Įǌ�ƿǒİǈ�İȺǈĲƾǒǑǌıǆ�ȺǏǎǐ�Ĳǆǌ�ĮǌĲǁǇİĲǆ�ǉĮ�

ĲİǘǇǑǌıǆ�

LLL�� Ʒǎ� x t] g� ǋĮǐ� įǁǌİǈ� Ĳǆǌ� Ǉƿıǆ� ĲǎǑ� ǉǈǌǆĲǎǘ� ĮȺǗ� ƿǌĮ� ıǆǋİǁǎ� �ıǑǌǀ�
Ǉǔǐ� Ĳǆǌ� ĮǏǒǀ� Ĳǔǌ� ĮǍǗǌǔǌ�� ȺǎǑ� İǁǌĮǈ� ǉĮǈ� ǆ� ĮǏǒǀ� Ĳǆǐ� ǉǁǌǆıǆǐ��

ǉĮǈ�Ǘǒǈ� Ĳǎ�ıǑǌǎǊǈǉǗ�įǈƾıĲǆǋĮ�ȺǎǑ�įǈǀǌǑıİ�Ĳǎ�ǉǈǌǆĲǗ��Ƨǌ�ǇƿǊǎǑ�

ǋİ� ǌĮ� ǃǏǎǘǋİ� Ĳǎ� ıǑǌǎǊǈǉǗ� įǈƾıĲǆǋĮ� ȺǎǑ� įǈǀǌǑıİ� ǒǏǆıǈǋǎȺǎǈ�

ǎǘǋİ� Ĳǎ� ıǒǀǋĮ� ȺǏǎıǇƿĲǎǌĲĮǐ� ǗǊİǐ� Ĳǈǐ� ĮȺǗǊǑĲİǐ� Ĳǈǋƿǐ� Ĳǔǌ� ĮȺǎ�

ıĲƾıİǔǌ� ȺǎǑ� įǈǀǌǑıİ� Ĳǎ� ǉǈǌǆĲǗ� ıİ� ǗǊİǐ� Ĳǈǐ� ǒǏǎǌǈǉƿǐ� ıĲǈǄǋƿǐ��

Ⱥ�ǒ��
O t1

t2

Ƭ�ıǑǌǎǊǈǉǀ�ĮȺǗıĲĮıǆ�ȺǎǑ�įǈǀǌǑıİ�Ĳǎ�ǉǈǌǆĲǗ�İǁǌĮǈ�S x t x t2 1 2= +] ]g g
�
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ưİǇǎįǎǊǎǄǁĮ�İȺǁǊǑıǆǐ�ȺǏǎǃǊǆǋƾĲǔǌ�ǋİ�ǄǏĮĳǈǉǀ�ȺĮǏƾıĲĮıǆ�ıǑ�

ǌƾǏĲǆıǆǐ�I

L�� ƶǒİįǈƾǅǎǑǋİ�ǋǈĮ�ȺǏǗǒİǈǏǆ�ǄǏĮĳǈǉǀ�ȺĮǏƾıĲĮıǆ�Ĳǆǐ�ıǑǌƾǏĲǆıǆǐ�I�

LL�� ƴĮǁǏǌǎǑǋİ� ƿǌĮ� ĲǑǒĮǁǎ� ıǆǋİǁǎ� ư� Ĳǎ� ǎȺǎǁǎ� ǉǈǌİǁĲĮǈ� ıĲǆ� ǄǏĮ�

ĳǈǉǀ� ȺĮǏƾıĲĮıǆ� Ĳǆǐ� I�� Ʒǎ� ıǆǋİǁǎ� ư� ǇĮ� ƿǒİǈ� ıǑǌĲİĲĮǄǋƿǌİǐ�

, ,M x t y t M x t f x t=] ]^ ] ]^^g gh g ghh�
LLL�� Ƨǌ�ǋĮǐ�ǅǆĲƾİǈ�Ĳǎ�ǏǑǇǋǗ�ǋİĲĮǃǎǊǀǐ�Ĳǆǐ�ĲİĲǋǆǋƿǌǆǐ�ǀ�Ĳǆǌ�ĲĮǒǘĲǆĲĮ�

ĲǎǑ�ıǆǋİǁǎǑ�ıĲǎǌ�ƾǍǎǌĮ� 'x x��ǇĮ�ǃǏǁıǉǎǑǋİ�Ĳǆǌ�x tl] g�
LY�� Ƨǌ�ǋĮǐ�ǅǆĲƾİǈ�Ĳǎ�ǏǑǇǋǗ�ǋİĲĮǃǎǊǀǐ�Ĳǆǐ�ĲİĲĮǄǋƿǌǆǐ�ǀ�Ĳǆǌ�ĲĮǒǘĲǆĲĮ�

ĲǎǑ�ıǆǋİǁǎǑ�ıĲǎǌ�ƾǍǎǌĮ� 'y y��ǇĮ�ǃǏǁıǉǎǑǋİ�Ĳǎ�y t f x t x t=l l l] ]^ ]g gh g�
Y�� Ƨǌ� ǋĮǐ� ǅǆĲƾİǈ� Ĳǎ� ǏǑǇǋǗ� ǋİĲĮǃǎǊǀǐ� Ĳǆǐ� ǄǔǌǁĮǐ� ȺǎǑ� ıǒǆ�

ǋĮĲǁǅİǈ� ǆ� İĳĮȺĲǎǋƿǌǆ� Ĳǆǐ� ǄǏĮĳǈǉǀǐ� ȺĮǏƾıĲĮıǆǐ� Ĳǆǐ� I�

ıĲǎ� ư� ǋİ� Ĳǎǌ� ƾǍǎǌĮ� 'x x�� ǇĮ� ȺĮǏĮǄǔǄǁǅǎǑǋİ� Ĳǆ� ıǒƿıǆ

t tf x t t f x t x tϮ+f{i
vyo i
i= =l
l

m ll l]^ ]^^ ]] ]^ ]gh ghh gg gh g�
ƪįǙ�ȺǈǇĮǌǗǌ�ǌĮ�ǒǏİǈĮıĲǎǘǋİ�Ĳǎǌ�ĲǘȺǎ� 1t t1

Ϯ
Ϯ

vyo i
f{ i= +] ]g g�
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ĬİǔǏǀǋĮĲĮ�ƩǈĮĳǎǏǈǉǎǘ�
ƯǎǄǈıǋǎǘ

ĬİǙǏǆǋĮ�5ROOH

ĬİǙǏǆǋĮ

Ƨǌ�ǋǈĮ�ıǑǌƾǏĲǆıǆ�I�İǁǌĮǈ�

�� ƶǑǌİǒǀǐ�ıĲǎ�ǉǊİǈıĲǗ�įǈƾıĲǆǋĮ� �a b6 @
�� ƴĮǏĮǄǔǄǁıǈǋǆ�ıĲǎ� �a b^ h
�� f fa b=] ^g h
ĲǗĲİ�ǑȺƾǏǒİǈ�ĲǎǑǊƾǒǈıĲǎǌ�ƿǌĮ� �!p a b^ h�ĲƿĲǎǈǎ�ǙıĲİ�f 0p =l^ h �

īİǔǋİĲǏǈǉǀ�ƪǏǋǆǌİǁĮ

Ƨǌ�ǄǈĮ�ǋǈĮ�ıǑǌƾǏĲǆıǆ�I�ǈıǒǘǎǑǌ�ǎǈ�ȺǏǎǖȺǎǇƿıİǈǐ�ĲǎǑ�ĬİǔǏǀǋĮĲǎǐ�

5ROOH��ĲǗĲİ�ǑȺƾǏǒİǈ�ĲǎǑǊƾǒǈıĲǎǌ�ƿǌĮ�ıǆǋİǁǎ�Ĳǆǐ�ǄǏĮĳǈǉǀǐ�ȺĮǏƾıĲĮıǆǐ�Ĳǆǐ�

I�ıĲǎ�ǎȺǎǁǎ�ǆ�İĳĮȺĲǎǋƿǌǆ�İǁǌĮǈ�ȺĮǏƾǊǊǆǊǆ�ıĲǎǌ�ƾǍǎǌĮ� 'x x�

ƴǏǎıǎǒǀ��ƣĲĮǌ�ǆ�ȺĮǏƾǄǔǄǎǐ�ǋǈĮǐ�ıǑǌƾǏĲǆıǆǐ�I�ǋǆįİǌǁǅİĲĮǈ�ıƝƿǌĮ�İıǔ�

ĲİǏǈǉǗ�ıǆǋİǁǎ�ĲǎǑ�ȺİįǁǎǑ�ǎǏǈıǋǎǘ�Ĳǆǐ�I�įİǌ�ıǆǋĮǁǌİǈ�ǗĲǈ�ǈǉĮ�

ǌǎȺǎǈǎǘǌĲĮǈ�ǎǈ�ȺǏǎǖȺǎǇƿıİǈǐ�ĲǎǑ�ĬİǔǏǀǋĮĲǎǐ�5ROOH�

ƴǏǎıǎǒǀ��Ʒǎ�ĬİǙǏǆǋĮ�5ROOH�ǋĮǐ�ǃİǃĮǈǙǌİǈ�ĮȺǊƾ�ǉĮǈ�ǋǗǌǎ�Ĳǆǌ�ǘȺĮǏǍǆ�

ıǆǋİǁǎǑ� p� ĲǎǑ� �a b^ h� ıĲǎ� ǎȺǎǁǎ� İǁǌĮǈ� f 0p =l^ h ��Ʃİǌ�ǃǏǁıǉİǈ��

Ǘǋǔǐ��Ĳǆǌ�Ĳǈǋǀ�ĲǎǑ�p�

ƳǏǈıǋǗǐ

ƠıĲǔ�I�ǋǈĮ�ıǑǌƾǏĲǆıǆ�ǎǏǈıǋƿǌǆ�ıƝƿǌĮ�įǈƾıĲǆǋĮ�Ʃ��ƳǌǎǋƾǅǎǑǋİ�

ȺĮǏƾǄǎǑıĮ�ıǑǌƾǏĲǆıǆ�I��ǀ�ĮǏǒǈǉǀ�ıǑǌƾǏĲǆıǆ�Ĳǆǐ�I��ǀ�ĮǌĲǈȺĮǏƾǄǔǄǎ�Ĳǆǐ�

I��ıĲǎ�įǈƾıĲǆǋĮ�Ʃ��ǉƾǇİ�ıǑǌƾǏĲǆıǆ�)�ǎǏǈıǋƿǌǆ�ǉĮǈ�ȺĮǏĮǄǔǄǁıǈǋǆ�ıĲǎ�Ʃ�

ǄǈĮ�Ĳǆǌ�ǎȺǎǁĮ�ǈıǒǘİǈ�F x f x=l] ]g g�ǄǈĮ�ǉƾǇİ�[ ! D�
Ƨǌ�ǑȺƾǏǒİǈ�ǋǈĮ�ĮǏǒǈǉǀ�ıǑǌƾǏĲǆıǆ�)�Ĳǆǐ�I�ıƝƿǌĮ�įǈƾıĲǆǋĮ�Ʃ��ĲǗĲİ�

ǑȺƾǏǒǎǑǌ�ƾȺİǈǏİǐ�ıǑǌĮǏĲǀıİǈǐ�Ĳǆǐ�ǋǎǏĳǀǐ� ,F c c R!+ ��ĮǏǒǈǉƿǐ�Ĳǆǐ�I�
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ưİǇǎįǎǊǎǄǁĮ�Įıǉǀıİǔǌ�ƤȺĮǏǍǆǐ�ƵǁǅĮǐ�ƪǍǁıǔıǆǐ

ƣĲĮǌ�ıİ�ǋǈĮ�ƾıǉǆıǆ�ǋĮǐ�įǁǌǎǑǌ�ǋǈĮ�İǍǁıǔıǆ��Ĳǆǐ�ǎȺǎǁĮǐ�ĮȺĮǈĲİǁĲĮǈ�

ǆ�ǘȺĮǏǍǆ�ǏǁǅĮǐ��ǇĮ�ǋİĲĮĳƿǏǎǑǋİ�ĲǎǑǐ�ǗǏǎǑǐ�ıĲǎ�ƿǌĮ�ǋƿǊǎǐ�ǉĮǈ�ǇĮ�

ǇƿĲǎǑǋİ�ıǑǌƾǏĲǆıǆ�h x] g�
ƳȺǗĲİ�Įǌ�ǆ�ƾıǉǆıǆ�ǅǆĲƾ�

��ưǈĮ�ĲǎǑǊƾǒǈıĲǎǌ�ǏǁǅĮ

ĬĮ�İǍĮıĳĮǊǁǅǎǑǋİ�Ĳǆǌ�ǘȺĮǏǍǆ�ǋǈĮǐ�ǏǁǅĮǐ�

�� ƪĳĮǏǋǗǅǎǌĲĮǐ�Ĳǎ�ĬİǙǏǆǋĮ�%RO]DQR��Įǌ�įǁǌİĲĮǈ�įǈƾıĲǆǋĮ�

�� ƨǏǁıǉǎǌĲĮǐ�ȺǏǎĳĮǌǀ�ǏǁǅĮ�

�� Ƨǌ�Ĳǎ�ƶǘǌǎǊǎ�ƷǈǋǙǌ�ȺİǏǈǊĮǋǃƾǌİǈ�Ĳǎ���

�� ƪĳĮǏǋǗǅǎǌĲĮǐ�ĬİǙǏǆǋĮ�5ROOH�ıİ�ǋǈĮ�ȺĮǏƾǄǎǑıĮ�Ƭ�Ĳǆǐ� h x] g
��ƩǆǊĮįǀ�ǇĮ�ǃǏǁıǉǎǑǋİ�ǋǈĮ�ıǑǌƾǏĲǆıǆ� H x] g�� ǄǈĮ� Ĳǆǌ�ǎȺǎǁĮ�
ǈıǒǘİǈ�H x h x=l] ]g g�

��ưǈĮ�Ĳǎ�ȺǎǊǘ�ǏǁǅĮ

ĬĮ�įİǁǒǌǎǑǋİ�ǗĲǈ

�� Ƭ�K�İǁǌĮǈ�ǄǌǀıǈĮ�ǋǎǌǗĲǎǌǆ�ǀ�����ǀ�ĮǌĲǈıĲǏƿǓǈǋǆ�

�� ĬİǔǏǎǘǋİ�ǗĲǈ�ǆ�K�ƿǒİǈ�įǘǎ�Ǐǁǅİǐ��ƿıĲǔ� �1 2t t ��ǇĮ�ǉĮĲĮǊǀǄǎǑǋİ�

ıİ�ƾĲǎȺǎ��İĳĮǏǋǗǅǎǌĲĮǐ�Ĳǎ�ĬİǙǏǆǋĮ�5ROOH�ıĲǎ� �1 2t t6 @��ƶǑǌǀ�
Ǉǔǐ�Ĳǎ�ƾĲǎȺǎ�ıĲǆǏǁǅİĲĮǈ�ıĲǎ�ǗĲǈ�ǆ�Kl�įİǌ�ǋȺǎǏİǁ�ǌĮ�ƿǒİǈ�ǏǁǅĮ�

��ưǈĮ�ĮǉǏǈǃǙǐ�ǏǁǅĮ

ĬĮ�İǍĮıĳĮǊǁǅǎǑǋİ�ȺǏǙĲĮ�Ĳǎ�ĲǎǑǊƾǒǈıĲǎǌ�ǋǁĮ�ǉĮǈ�ǋİĲƾ�ĮȺǎįİǈǉǌǘ�

ǎǑǋİ�Ĳǎ�ȺǎǊǘ�ǋǁĮ�

��ǉ�ĲǎǑǊƾǒǈıĲǎǌ�Ǐǁǅİǐ

ĬĮ�İǍĮıĳĮǊǁǅǎǑǋİ�Ĳǆǌ�ǘȺĮǏǍǆ�ǉ�ǏǈǅǙǌ��İĳĮǏǋǗǅǎǌĲĮǐ�Ĳǎ�ĬİǙǏǆǋĮ�

%RO]DQR�ıİ�ǉ�įǈĮıĲǀǋĮĲĮ�ǀ�ǃǏǁıǉǎǌĲĮǐ�ǉ�ȺǏǎĳĮǌİǁǐ�Ǐǁǅİǐ�

��ǉ�Ĳǎ�ȺǎǊǘ�Ǐǁǅİǐ

ƸȺǎǇƿĲǎǑǋİ�ǗĲǈ�ƿǒİǈ� 1l+ �Ǐǁǅİǐ�ǉĮǈ�ǋİ�įǈĮįǎǒǈǉƿǐ�İĳĮǏǋǎǄƿǐ�ĲǎǑ�

ĬİǔǏǀǋĮĲǎǐ�5ROOH�ıĲĮ�įǈĮıĲǀǋĮĲĮ�ȺǎǑ�ǎǏǁǅǎǌĲĮǈ�ĮȺǗ�Ĳǈǐ�Ǐǁǅİǐ�ǉĮ�

ĲĮǊǀǄǎǑǋİ�ıİ�ƾĲǎȺǎ�

ΗΛΙΑΣΚΟΣ ΦΡΟΝΤΙΣΤΗΡΙΑ



���

��ǉ�ĮǉǏǈǃǙǐ�Ǐǁǅİǐ

ĬĮ�İǍĮıĳĮǊǁǅǎǑǋİ�ȺǏǙĲĮ�Ĳǎ�ĲǎǑǊƾǒǈıĲǎǌ�ǉ�ǉĮǈ�ǋİĲƾ�ĮȺǎįİǈǉǌǘǎǑǋİ�

Ĳǎ�ȺǎǊǘ�ǉ�

ƨĮıǈǉƿǐ�ȺĮǏƾǄǎǑıİǐ�ıǑǌĮǏĲǀıİǈǐ�ǄǈĮ�Įıǉǀıİǈǐ

�� f x cf x 0+ =l] ]g g
ƴǎǊǊĮȺǊĮıǈƾǅǎǑǋİ�ǋİ�Ĳǎ�Hcx�

e f x e f xce f x 0 0cx cxcx &+ = =l l] ] ]^g g gh �

ĬƿĲǎǑǋİ�h x e f xǆ=] ]g g�
�� f x g x f x 0+ =l l] ] ]g g g
ƴǎǊǊĮȺǊĮıǈƾǅǎǑǋİ�ǋİ�Ĳǎ�Hg x] g�

e f x g x e f x e f x0 0g x g x g x&+ = =l l l] ] ] ]^] ] ]g g g ghg g g �

ĬƿĲǎǑǋİ�h x e f xg x=] ]]g gg �

�� ,f x cf x f x0 0!+ =l] ] ]g g g
ƪȺİǈįǀ�f x 0!] g �ǋȺǎǏǎǘǋİ�ǌĮ�įǈĮǈǏƿıǎǑǋİ�ǋİ�Ĳǆǌ�f x] g�

lnf x
f x c f x cx0 0&+ = + =l l]] ]_gg g i �

ĬƿĲǎǑǋİ� lnh x f x cx= +] ]g g �

�� ,f x g x f x f x0 0!+ =l l] ] ] ]g g g g
ƪȺİǈįǀ�f x 0!] g �ǋȺǎǏǎǘǋİ�ǌĮ�įǈĮǈǏƿıǎǑǋİ�ǋİ�Ĳǆǌ�f x] g�

lnf x
f x g x f x g x0 0&+ = + =l

l l]] ] ] ]_gg g g gi �

ĬƿĲǎǑǋİ� lnh x f x g x= +] ] ]g g g�
�� ,g x f x g x f x g x0 0!- =l l] ] ] ] ]g g g g g
ƪȺİǈįǀ�g x 0!] g �ǋȺǎǏǎǘǋİ�ǌĮ�įǈĮǈǏƿıǎǑǋİ�ǋİ�Ĳǎ�g xϮ ] g�

g x
g x f x g x f x

g x
f x0 0Ϯ &

- = =
l l l]] ] ] ] ]]cgg g g g gg m �

ĬƿĲǎǑǋİ�h x g x
f x=] ]]g gg �

�� xf x vf x 0+ =l] ]g g
ƴǎǊǊĮȺǊĮıǈƾǅǎǑǋİ�ǋİ�Ĳǎ�[v 1- �

x f x vx f x x f x0 0v v v1 &+ = =-l l] ] ]^g g gh �

ĬƿĲǎǑǋİ�h x x f xǀ=] ]g g�
�� f x f x 0+ =m] ]g g
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ƴǎǊǊĮȺǊĮıǈƾǅǎǑǋİ�ǋİ�Ĳǎ� f x2 l] g�
f x f x f x f x f x f x2 2 0 0Ϯ Ϯ&+ = + =l m l l l] ] ] ] ]^ ]_g g g g gh gi �

ĬƿĲǎǑǋİ�h x f x f xϮ Ϯ+= l] ]^ ]g gh g�
�� f x f x 0Ϯ+ =m l] ]^g gh
ƴǎǊǊĮȺǊĮıǈƾǅǎǑǋİ�ǋİ�Ĳǎ�H f x] g�

e f x f x e f x e f x0 0f x f x f x&+ = =m l l l l] ] ] ]^] ] ]g g g ghg g g �

ĬƿĲǎǑǋİ�h x e f xf x= l] ]]g gg �

ĬİǙǏǆǋĮ�ưƿıǆǐ�Ʒǈǋǀǐ

ĬİǙǏǆǋĮ

Ƨǌ�ǋǈĮ�ıǑǌƾǏĲǆıǆ�I�İǁǌĮǈ�

�� ƶǑǌİǒǀǐ�ıĲǎ�ǉǊİǈıĲǗ�įǈƾıĲǆǋĮ� �a b6 @
�� ƴĮǏĮǄǔǄǁıǈǋǆ�ıĲǎ� �a b^ h
ĲǗĲİ�ǑȺƾǏǒİǈ�ĲǎǑǊƾǒǈıĲǎǌ�ƿǌĮ� �!p a b^ h�ĲƿĲǎǈǎ�ǙıĲİ�f f f

p b a
b a= -
-

l^ ^ ]h h g
�

īİǔǋİĲǏǈǉǀ�ƪǏǋǆǌİǁĮ

Ƨǌ�ǄǈĮ�ǋǈĮ�ıǑǌƾǏĲǆıǆ�I�ǈıǒǘǎǑǌ�ǎǈ�ȺǏǎǖȺǎǇƿıİǈǐ�ĲǎǑ�ĬİǔǏǀǋĮĲǎǐ�

ưƿıǆǐ�Ʒǈǋǀǐ��ĲǗĲİ�ǑȺƾǏǒİǈ�ĲǎǑǊƾǒǈıĲǎǌ�ƿǌĮ�ıǆǋİǁǎ�Ĳǆǐ�ǄǏĮĳǈǉǀǐ�ȺĮǏƾıĲĮ�

ıǆǐ�Ĳǆǐ�I�ıĲǎ�ǎȺǎǁǎ�ǆ�İĳĮȺĲǎǋƿǌǆ�İǁǌĮǈ�ȺĮǏƾǊǊǆǊǆ�ıĲǆǌ�ǒǎǏįǀ�Ƨƨ��ǗȺǎǑ�

,A fa a]^ gh�ǉĮǈ� ,B fb b^^ hh�
ƴǏǎıǎǒǀ��Ƴǈ�ıǑǌǇǀǉİǐ�ıǑǌƿǒİǈĮǐ�ıĲǎ� �a b6 @�ǉĮǈ�ȺĮǏĮǄǔǄǈıǈǋǗĲǆĲĮǐ�ıĲǎ�

�a b^ h�İǁǌĮǈ�ǈǉĮǌƿǐ�ǄǈĮ�Ĳǆǌ�İĳĮǏǋǎǄǀ�ĲǎǑ�ĬİǔǏǀǋĮĲǎǐ�ưƿıǆǐ�
Ʒǈǋǀǐ��Ǘǒǈ�Ǘǋǔǐ�ǉĮǈ�ĮǌĮǄǉĮǁİǐ�

ƴǗǏǈıǋĮ

ƠıĲǔ� ıǑǌƾǏĲǆıǆ� I� ıǑǌİǒǀǐ� ıĲǎ� ǉǊİǈıĲǗ� įǈƾıĲǆǋĮ� �a b6 @� ǉĮǈ� ȺĮ�
ǏĮǄǔǄǁıǈǋǆ�ıĲǎ� �a b^ h��ƷǗĲİ�ǄǈĮ�ǉƾǇİ� ,x ! a b^ @�ǑȺƾǏǒİǈ�ƿǌĮ�ĲǎǑǊƾǒǈıĲǎǌ�

,x!p a^ h�ǙıĲİ�f f x f
xp

a
a
-= -l^ ] ]h g g �
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ƴĮǏĮĲǀǏǆıǆ

ƷĮ� ĬİǔǏǀǋĮĲĮ� 5ROOH� ǉĮǈ� ưƿıǆǐ� Ʒǈǋǀǐ� ƿǒǎǑǌ� ȺǎǊǊƾ� ǉǎǈǌƾ�� ƶĲǆǌ�

ȺǏĮǄǋĮĲǈǉǗĲǆĲĮ�Ĳǎ�ĬİǙǏǆǋĮ�5ROOH�İǁǌĮǈ�ǋǈĮ�İǈįǈǉǀ�ȺİǏǁȺĲǔıǆ�ĲǎǑ�ĬİǔǏǀ�

ǋĮĲǎǐ�ưƿıǆǐ�Ʒǈǋǀǐ��ǗĲĮǌ� f fa b=] ^g h��ƪȺǎǋƿǌǔǐ�ıĲǈǐ�ȺİǏǈııǗĲİǏİǐ�Įıǉǀ�
ıİǈǐ� ǋȺǎǏǎǘǋİ� ǌĮ� ǒǏǆıǈǋǎȺǎǈǀıǎǑǋİ� Ĳǎ� ĬİǙǏǆǋĮ� 5ROOH� ǀ� Ĳǎ� ĬİǙǏǆǋĮ�

ưƿıǆǐ�Ʒǈǋǀǐ�Įǌ�İȺǈǊƿǍǎǑǋİ�ǉĮĲƾǊǊǆǊǆ�ıǑǌƾǏĲǆıǆ�

ƶǑǌǀǇǔǐ� ǒǏǆıǈǋǎȺǎǈǎǘǋİ�ĬİǙǏǆǋĮ� 5ROOH� ǄǈĮ� ĮȺǗįİǈǍǆ� ǈıǎĲǀĲǔǌ�

ǉĮǈ�Ĳǎ�ĬİǙǏǆǋĮ�ưƿıǆǐ�Ʒǈǋǀǐ�ǄǈĮ�ĮȺǗįİǈǍǆ�ĮǌǈıǎĲǀĲǔǌ�

ưİǇǎįǎǊǎǄǁİǐ

L�� ƣĲĮǌ�ǇƿǊǎǑǋİ�ǌĮ�ĮȺǎįİǁǍǎǑǋİ�Ĳǆǌ�ǘȺĮǏǍǆ� � � � v1 2 fp p p �ıĲǎ� �a b^ h�ȺǎǑ�
ǌĮ�İȺĮǊǆǇİǘǎǑǌ�ǋǈĮ�ǈıǗĲǆĲĮ��ǒǔǏǁǅǎǑǋİ�Ĳǎ�įǈƾıĲǆǋĮ� �a b6 @�ıİ�ǌ�ǉĮ�
ĲƾǊǊǆǊĮ�ǑȺǎįǈĮıĲǀǋĮĲĮ��ĮǌƾǊǎǄĮ�ǋİ�ĲĮ�įİįǎǋƿǌĮ�ĲǎǑ�ǅǆĲǀǋĮĲǎǐ�

ǉĮǈ�įǈĮįǎǒǈǉƾ�İĳĮǏǋǗǅǎǑǋİ�Ĳǎ�ĬİǙǏǆǋĮ�ưƿıǆǐ�Ʒǈǋǀǐ�

Ƨǌ�ǆ�ıǒƿıǆ�İǁǌĮǈ� f f fv v1 1 2 2 f fl p l p l p+ + + =l l l^ ^ ^h h h ��ĲǗĲİ�ǒǔǏǁǅǎǑ�

ǋİ�Ĳǎ�įǈƾıĲǆǋĮ� �a b6 @�ıİ�ǌ�ǑȺǎįǈĮıĲǀǋĮĲĮ�ȺǊƾĲǎǑǐ� � � � v1 2 fl l l �

Ƨǌ�ǆ�ıǒƿıǆ�İǁǌĮǈ� f f f v

v

1

1

2

2 f f
p
l

p
l

p
l+ + + =l l l^ ^ ^h h h ��ĲǗĲİ�ǒǔǏǁǅǎǑǋİ�Ĳǎ�

įǈƾıĲǆǋĮ� ,f fa b] ^g h7 A� ǋİ� Ĳǆ� ǃǎǀǇİǈĮ� ĲǎǑ�ĬİǔǏǀǋĮĲǎǐ� ƪǌįǈĮǋƿıǔǌ�
ƷǈǋǙǌ� ǀ� ĲǎǑ�ĬİǔǏǀǋĮĲǎǐ� %RO]DQR� ıİ� ǌ� ǑȺǎįǈĮıĲǀǋĮĲĮ� ȺǊƾĲǎǑǐ�

� � � v1 2 fl l l �

LL�� ƣĲĮǌ�ǇƿǊǎǑǋİ�ǌĮ�ĮȺǎįİǁǍǎǑǋİ�ǋǈĮ�ıǒƿıǆ�ıĲǆǌ�ǎȺǎǁĮ�ȺĮǏǎǑıǈƾǅİĲĮǈ�

ȺĮǏƾǄǔǄǎǐ�ĮǏǈǇǋǗǐ�ĮǌǙĲİǏǆǐ�ĲƾǍǆǐ� I pl ^] hg ��ǒǔǏǁǅǎǑǋİ�Ĳǎ�ĮǏǒǈǉǗ�

įǈƾıĲǆǋĮ�ıİ� ǉĮĲƾǊǊǆǊĮ�ǑȺǎįǈĮıĲǀǋĮĲĮ� ǉĮǈ� İĳĮǏǋǗǅǎǑǋİ� ǄǈĮ� Ĳǈǐ�

ıǑǌĮǏĲǀıİǈǐ� , , ,f f f fl m n �įǈĮįǎǒǈǉƾ�Ĳǎ�ĬİǙǏǆǋĮ�ưƿıǆǐ�Ʒǈǋǀǐ�ǀ�Ĳǎ�

ĬİǙǏǆǋĮ�5ROOH�

LLL�� ƣĲĮǌ�ƿǒǎǑǋİ�ǉƾȺǎǈİǐ�ȺǊǆǏǎĳǎǏǁİǐ�ǄǈĮ�Ĳǆǌ�ȺĮǏƾǄǔǄǎ�ıǑǌƾǏĲǆıǆ�

Il��ǋİ�ǃƾıǆ�Ĳǎ�ĬİǙǏǆǋĮ�ưƿıǆǐ�Ʒǈǋǀǐ��Ĳǈǐ�ǋİĲĮĳƿǏǎǑǋİ�ıĲǆǌ�ȺĮǏƾ�

ıĲĮıǆ�
f f
b a
b a
-
-^ ]h g

�ǀ�ıĲǆǌ� x
f x f

a
a

-
-] ]g g �ǉĮǈ�ǊĮǋǃƾǌǎǑǋİ�ıǑǋȺİǏƾıǋĮĲĮ�

ǄǈĮ�ǉƾȺǎǈİǐ�İǈǉǗǌİǐ�Ĳǆǐ�I�ǀ�ǄǈĮ�Ĳǆǌ�ıǑǌƾǏĲǆıǆ�I�ǄİǌǈǉǗĲİǏĮ�

LY�� ƣĲĮǌ� ǇƿǊǎǑǋİ� ǌĮ� ĮȺǎįİǁǍǎǑǋİ� ǋǈĮ� ıǒƿıǆ� Ĳǆǐ� ǋǎǏĳǀǐ�
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m
f

M
f

G G
b a
b a
-
-^ ]h g

��ĮǌĲǈǉĮǇǈıĲǎǘǋİ�Ĳǎ�
f f
b a
b a
-
-^ ]h g

�ǋİ�I pl^ h�ǒǏǆıǈǋǎ�
ȺǎǈǙǌĲĮǐ�Ĳǎ�ĬİǙǏǆǋĮ�ưƿıǆǐ�Ʒǈǋǀǐ�ǉĮǈ�ıĲǆ�ıǑǌƿǒİǈĮ�ĮȺǎįİǈǉǌǘǎǑ�

ǋİ�Ĳǆ�ıǒƿıǆ�m f MG Gpl^ h �ǒǏǆıǈǋǎȺǎǈǙǌĲĮǐ�Ĳǎ�įİįǎǋƿǌǎ� � �a p b�

ƶǑǌƿȺİǈİǐ�ĬİǔǏǀǋĮĲǎǐ�ưƿıǆǐ�Ʒǈǋǀǐ

ĬİǙǏǆǋĮ

ƠıĲǔ�ıǑǌƾǏĲǆıǆ� I� ǎǏǈıǋƿǌǆ�ǉĮǈ� ıǑǌİǒǀǐ�ıƝƿǌĮ�įǈƾıĲǆǋĮ�Ʃ��Ƨǌ�

ǄǈĮ�ǉƾǇİ�İıǔĲİǏǈǉǗ�ıǆǋİǁǎ� [ ! D�ǈıǒǘİǈ� f x 0=l] g ��ĲǗĲİ�ǆ�I�İǁǌĮǈ�ıĲĮǇİǏǀ�

ıǑǌƾǏĲǆıǆ�ıĲǎ�įǈƾıĲǆǋĮ�Ʃ��ƩǆǊĮįǀ�f x f x c0 += =l] ]g g �

ƴǗǏǈıǋĮ

ƠıĲǔ�I�ǉĮǈ�J�ıǑǌĮǏĲǀıİǈǐ�ǎǏǈıǋƿǌİǐ�ǉĮǈ�ıǑǌİǒİǁǐ�ıƝƿǌĮ�įǈƾıĲǆǋĮ�

Ʃ��Ƨǌ�ǄǈĮ�ǉƾǇİ�İıǔĲİǏǈǉǗ�ıǆǋİǁǎ� [ ! D�ǈıǒǘİǈ� f x g x=l l] ]g g��ĲǗĲİ�ǑȺƾǏǒİǈ�
ıĲĮǇİǏǗǐ�ĮǏǈǇǋǗǐ�F R! �ĲƿĲǎǈǎǐ�ǙıĲİ�f x g x c= +] ]g g �ǄǈĮ�ǉƾǇİ�[ ! D�

ƴǏǎıǎǒǀ��Ƭ�ȺĮǏĮǉƾĲǔ�ĮȺǗįİǈǍǆ�ĮȺǎĲİǊİǁ�İĳĮǏǋǎǄǀ�ĲǎǑ�ıǒǎǊǈǉǎǘ�ǃǈǃǊǁ�

ǎǑ��ǎȺǗĲİ�ǋȺǎǏİǁ�ǌĮ�ǒǏǆıǈǋǎȺǎǈǆǇİǁ�ĮȺİǑǇİǁĮǐ�ıİ�Įıǉǀıİǈǐ�
f x f x e f x e f x

e f x e f x
e f x
e f x
f x

c
ce

0
0

x x

x x

x

x

x

+

+

+

+

+

= =
- =
=
=

=

- -

- -

-

-

l l

l
l

] ] ] ]] ]]^ ]]

g g g gg gghgg
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ưİǊƿĲǆ�ƶǑǌƾǏĲǆıǆǐ

ưǎǌǎĲǎǌǁĮ���ƧǉǏǗĲĮĲĮ

ĬİǙǏǆǋĮ

ƠıĲǔ�ıǑǌƾǏĲǆıǆ�I�ȺĮǏĮǄǔǄǁıǈǋǆ�ıƝƿǌĮ�įǈƾıĲǆǋĮ�Ʃ��ƷǗĲİ�ǈıǒǘǎǑǌ�

�� Ƭ�I�İǁǌĮǈ�ĮǘǍǎǑıĮ�ıĲǎ�Ʃ��Įǌ�ǉĮǈ�ǋǗǌǎ�Įǌ�f x 0Hl] g �ǄǈĮ�ǉƾǇİ�[ ! D�

�� Ƭ�I�İǁǌĮǈ�ĳǇǁǌǎǑıĮ�ıĲǎ�Ʃ��Įǌ�ǉĮǈ�ǋǗǌǎ�Įǌ�f x 0Gl] g �ǄǈĮ�ǉƾǇİ�[ ! D�

ĬİǙǏǆǋĮ

Ƨǌ�ǋǈĮ�ıǑǌƾǏĲǆıǆ�I�İǁǌĮǈ�ȺĮǏĮǄǔǄǁıǈǋǆ�ıƝƿǌĮ�įǈƾıĲǆǋĮ�Ʃ�ǉĮǈ�ǄǈĮ�

ǉƾǇİ�[ ! D�İǁǌĮǈ�

�� f x 0>l] g ��ĲǗĲİ�ǆ�I�İǁǌĮǈ�Ǆǌǆıǁǔǐ�ĮǘǍǎǑıĮ�ıĲǎ�Ʃ�

�� f x 0<l] g ��ĲǗĲİ�ǆ�I�İǁǌĮǈ�Ǆǌǆıǁǔǐ�ĳǇǁǌǎǑıĮ�ıĲǎ�Ʃ�

ƴǏǎıǎǒǀ��Ƨǌ�ǋǈĮ�ıǑǌƾǏĲǆıǆ�I�İǁǌĮǈ�Ǆǌǆıǁǔǐ�ĮǘǍǎǑıĮ�ıĲǎ�Ⱥİįǁǎ�ǎǏǈıǋǎǘ�

Ĳǆǐ��ĲǗĲİ�įİǌ�ȺǏǎǉǘȺĲİǈ�ǉĮĲƝĮǌƾǄǉǆ�ǗĲǈ�f x 0>l] g �

īǈĮ�ȺĮǏƾįİǈǄǋĮ�ǆ�ıǑǌƾǏĲǆıǆ�I�ǋİ� f x xϯ=] g �İǁǌĮǈ�Ǆǌǆıǁǔǐ�Įǘ�

ǍǎǑıĮ�ıĲǎ� R ��ǆ�ȺĮǏƾǄǔǄǎǐ�Ĳǆǐ�Ǘǋǔǐ�ǋǆįİǌǁǅİĲĮǈ�ǄǈĮ� x 0= �

İĳǗıǎǌ�f x x3 Ϯ=l] g �

ƴǏǗĲĮıǆ

Ƨǌ�ǋǈĮ�ıǑǌƾǏĲǆıǆ�I�İǁǌĮǈ�ȺĮǏĮǄǔǄǁıǈǋǆ�ıƝƿǌĮ�įǈƾıĲǆǋĮ�Ʃ�ǉĮǈ�İǁǌĮǈ�

Ǆǌǆıǁǔǐ�ĮǘǍǎǑıĮ�ıĲǎ�Ʃ��ǀ�Ǆǌǆıǁǔǐ�ĳǇǁǌǎǑıĮ�ıĲǎ�Ʃ��ĲǗĲİ�ǈıǒǘİǈ�f x 0Hl] g �

ǄǈĮ�ǉƾǇİ�[ ! D��f x 0Gl] g �ǄǈĮ�ǉƾǇİ�[ ! D��

ĬİǙǏǆǋĮ

ƠıĲǔ� ıǑǌƾǏĲǆıǆ� I� ȺĮǏĮǄǔǄǁıǈǋǆ� ıƝƿǌĮ� įǈƾıĲǆǋĮ� Ʃ�� Ƨǌ� İǁǌĮǈ�

f x 0Hl] g �ǄǈĮ�ǉƾǇİ�[ ! D�ǉĮǈ�įİǌ�ǑȺƾǏǒİǈ�įǈƾıĲǆǋĮ�, 3 D�ǙıĲİ�f x 0=l] g �ǄǈĮ�

ǉƾǇİ�x I! ���įǆǊĮįǀ�ǆ�ǈıǗĲǆĲĮ�f x 0=l] g �İȺĮǊǆǇİǘİĲĮǈ�ǋǗǌǎ�ǄǈĮ�ǋİǋǎǌǔǋƿ�

ǌĮ�ıǆǋİǁĮ�ĲǎǑ�Ʃ��ĲǗĲİ�ǆ�I�İǁǌĮǈ�Ǆǌǆıǁǔǐ�ĮǘǍǎǑıĮ�ıĲǎ�Ʃ�

ƧǌĲǁıĲǎǈǒĮ�Įǌ�İǁǌĮǈ�f x 0Gl] g �ĲǗĲİ�ǆ�I�İǁǌĮǈ�Ǆǌǆıǁǔǐ�ĳǇǁǌǎǑıĮ�
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ƴǏǗĲĮıǆ

Ƨǌ� ǋǈĮ� ıǑǌƾǏĲǆıǆ� I� İǁǌĮǈ� ȺĮǏĮǄǔǄǁıǈǋǆ� ıƝƿǌĮ� įǈƾıĲǆǋĮ� Ʃ� ǉĮǈ�

f x 0!l] g �ǄǈĮ�ǉƾǇİ�[ ! D��ĲǗĲİ�ǆ�I�İǁǌĮǈ�Ǆǌǆıǁǔǐ�ǋǎǌǗĲǎǌǆ�ıĲǎ�Ʃ�

ƴǏǗĲĮıǆ

Ƨǌ�ǋǈĮ�ıǑǌƾǏĲǆıǆ�I�İǁǌĮǈ�ıǑǌİǒǀǐ�ıĲǎ�ǉǊİǈıĲǗ�įǈƾıĲǆǋĮ� �a b6 @�ǉĮǈ�
ȺĮǏĮǄǔǄǁıǈǋǆ�ıĲǎ�ĮǌǎǈǒĲǗ�įǈƾıĲǆǋĮ� �a b^ h�ǋİ�f x 0>l] g �ǄǈĮ�ǉƾǇİ� ,x ! a b^ h�
�ǀ�f x 0<l] g ���ĲǗĲİ�ǆ�I�İǁǌĮǈ�Ǆǌǆıǁǔǐ�ĮǘǍǎǑıĮ�ıĲǎ� �a b6 @��ĮǌĲǈıĲǎǁǒǔǐ�Ǆǌǆ�
ıǁǔǐ�ĳǇǁǌǎǑıĮ�ıĲǎ� �a b6 @��
ƴǗǏǈıǋĮ

ƠıĲǔ�I�ıǑǌİǒǀǐ�ıĲǎ� �a b6 @�ǉĮǈ�ȺĮǏĮǄǔǄǁıǈǋǆ�ıĲǎ� � �,a c c b^ ^h h�ǗȺǎǑ�
�!c a b^ h��Ƨǌ�İǁǌĮǈ� f x 0>l] g �ǄǈĮ�ǉƾǇİ� , ,x ,! a c c b^ ^h h��ǀ� f x 0<l] g ���ĲǗĲİ�

ǆ�I�İǁǌĮǈ�Ǆǌǆıǁǔǐ�ĮǘǍǎǑıĮ�ıĲǎ� �a b6 @��ĮǌĲǁıĲǎǈǒĮ�Ǆǌǆıǁǔǐ�ĳǇǁǌǎǑıĮ�ıĲǎ�
�a b6 @��

ƴĮǏĮĲǀǏǆıǆ

ƷǎǌǁǅİĲĮǈ�ǗĲǈ�ǄǈĮ�Ĳǆǌ�ǒǏǀıǆ�Ĳǔǌ�ȺĮǏĮȺƾǌǔ�ǇİǔǏǆǋƾĲǔǌ���ȺǏǎĲƾ�

ıİǔǌ��ĮȺĮǈĲİǁĲĮǈ�Ĳǎ�Ⱥİįǁǎ�ǎǏǈıǋǎǘ�Ĳǆǐ�ıǑǌƾǏĲǆıǆ�I�ǌĮ�İǁǌĮǈ�įǈƾıĲǆǋĮ��Ƨǌ�

ǆ�I�ǎǏǁǅİĲĮǈ�ıİ�ƿǌǔıǆ�įǈĮıĲǆǋƾĲǔǌ��Ĳǆǌ�ǋİǊİĲǎǘǋİ�ǔǐ�ȺǏǎǐ�Ĳǆ�ǋǎǌǎĲǎǌǁĮ�

ıİ�ǉƾǇİ�ƿǌĮ�ĮȺǗ�ĲĮ�įǈĮıĲǀǋĮĲĮ�ĲǎǑ�ȺİįǁǎǑ�ǎǏǈıǋǎǘ�Ĳǆǐ�

ƳǏǈıǋǗǐ

ưǈĮ�ıǑǌƾǏĲǆıǆ�I��ǋİ�Ⱥİįǁǎ�ǎǏǈıǋǎǘ�Ƨ��ǇĮ�Ǌƿǋİ�ǗĲǈ�ȺĮǏǎǑıǈƾǅİǈ�ıĲǎ�

x AϬ ! �ĲǎȺǈǉǗ�ǋƿǄǈıĲǎ��ǗĲĮǌ�ǑȺƾǏǒİǈ� 0>d ��ĲƿĲǎǈǎ�ǙıĲİ�f x f xϬG] ]g g�ǄǈĮ�ǉƾǇİ�
,x A x xϬ Ϭ+! d d- +^ h��Ʒǎ�[Ϭ�ǊƿǄİĲĮǈ�Ǉƿıǆ�ǀ�ıǆǋİǁǎ�ĲǎȺǈǉǎǘ�ǋİǄǁıĲǎǑ��İǌǙ�

Ĳǎ�f xϬ] g�ĲǎȺǈǉǗ�ǋƿǄǈıĲǎ�Ĳǆǐ�I�
ƳǏǈıǋǗǐ

ưǈĮ�ıǑǌƾǏĲǆıǆ�I��ǋİ�Ⱥİįǁǎ�ǎǏǈıǋǎǘ�Ƨ��ǇĮ�Ǌƿǋİ�ǗĲǈ�ȺĮǏǎǑıǈƾǅİǈ�ıĲǎ�

x AϬ ! �ĲǎȺǈǉǗ�İǊƾǒǈıĲǎ��ǗĲĮǌ�ǑȺƾǏǒİǈ� 0>d ��ĲƿĲǎǈǎ�ǙıĲİ� f x f xϬH] ]g g�ǄǈĮ�
ǉƾǇİ� ,x A x xϬ Ϭ+! d d- +^ h��Ʒǎ�[Ϭ�ǊƿǄİĲĮǈ�Ǉƿıǆ�ǀ�ıǆǋİǁǎ�ĲǎȺǈǉǎǘ�İǊĮǒǁıĲǎǑ��

İǌǙ�Ĳǎ�f xϬ] g�ĲǎȺǈǉǗ�İǊƾǒǈıĲǎ�Ĳǆǐ�I�
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ƳǏǈıǋǗǐ

ƮǏǁıǈǋĮ�ıǆǋİǁĮ�Ĳǆǐ�I�İǁǌĮǈ�ĲĮ�ıǆǋİǁĮ�ıĲĮ�ǎȺǎǁĮ�ǋǆįİǌǁǅİĲĮǈ�ǀ�įİǌ�

ǎǏǁǅİĲĮǈ�ǆ�Il�

ƴĮǏĮĲǆǏǀıİǈǐ

Ĭƿıİǈǐ�ȺǈǇĮǌǙǌ�ĲǎȺǈǉǙǌ�ĮǉǏǎĲƾĲǔǌ�ǋǈĮǐ�ıǑǌƾǏĲǆıǆǐ�I�İǁǌĮǈ�

�� ĲĮ�ǉǏǁıǈǋĮ�ıǆǋİǁĮ�Ĳǆǐ�I

�� ĲĮ�ƾǉǏĮ�ǉǊİǈıĲǙǌ�įǈĮıĲǆǋƾĲǔǌ�ĲǎǑ�ȺİįǁǎǑ�ǎǏǈıǋǎǘ�Ĳǆǐ�

īǈĮ�ǌĮ�İǁǌĮǈ�ƿǌĮ�ǉǏǁıǈǋǎ�ıǆǋİǁǎ�ĲǎȺǈǉǗ�ĮǉǏǗĲĮĲǎ�ǇĮ�ȺǏƿȺİǈ�İǉĮĲƿ�

ǏǔǇİǌ�ĲǎǑ�ıǆǋİǁǎǑ�ǌĮ�ĮǊǊƾǅİǈ�Ĳǎ�İǁįǎǐ�Ĳǆǐ�ǋǎǌǎĲǎǌǁĮǐ��īǈĮ�ȺĮǏƾįİǈǄǋĮ

f’

f

x x0

+ -

min το f x0] g

o

f’

f

x x0

+ -

max το f x0] g

o

īǈĮ�ĲĮ�ȺĮǏĮȺƾǌǔ�[Ϭ�ǇĮ�ǃǄƾǅĮǋİ�ĲĮ�ǁįǈĮ�ıǑǋȺİǏƾıǋĮĲĮ�ǄǈĮ�ĲĮ�ĮǉǏǗ�

ĲĮĲĮ�Įǌ�įİǌ�ǑȺǀǏǒİ�ǆ�f xϬl] g�
ƴĮǏĮĲǆǏǀıİǈǐ

L�� ƣǊĮ�ĲĮ�ĮǉǏǗĲĮĲĮ�İǁǌĮǈ�ĲǎȺǈǉƾ�

LL�� Ʒǎ�ǋİǄĮǊǘĲİǏǎ�ĮȺǗ�ĲĮ�ĲǎȺǈǉƾ�ǋƿǄǈıĲĮ�İǁǌĮǈ�Ĳǎ�ǎǊǈǉǗ�ǋƿǄǈıĲǎ�ǉĮǈ�Ĳǎ�

ǋǈǉǏǗĲİǏǎ�ĮȺǗ�ĲĮ�ĲǎȺǈǉƾ�İǊƾǒǈıĲĮ�İǁǌĮǈ�Ĳǎ�ǎǊǈǉǗ�İǊƾǒǈıĲǎ�

LLL�� ƪǁǌĮǈ�įǑǌĮĲǗǌ�ƿǌĮ�ĲǎȺǈǉǗ�ǋƿǄǈıĲǎ�ǌĮ�İǁǌĮǈ�ǋǈǉǏǗĲİǏǎ�ĮȺǗ�ƿǌĮ�ĲǎȺǈǉǗ�

İǊƾǒǈıĲǎ�
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ĬİǙǏǆǋĮ

ƠıĲǔ�ǋǈĮ�ıǑǌƾǏĲǆıǆ�I�ȺĮǏĮǄǔǄǁıǈǋǆ�ıƝƿǌĮ�įǈƾıĲǆǋĮ� �a b^ h�ǉĮǈ�[Ϭ�

ƿǌĮ�ıǆǋİǁǎ�ĲǎǑ� �a b^ h�ıĲǎ�ǎȺǎǁǎ�ǆ�I�İǁǌĮǈ�įǘǎ�ĳǎǏƿǐ�ȺĮǏĮǄǔǄǁıǈǋǆ�
�� Ƨǌ�f x 0Ϭ =l] g �ǉĮǈ�f x 0<Ϭm] g ��ĲǗĲİ�Ĳǎ�f xϬ] g�İǁǌĮǈ�ĲǎȺǈǉǗ�ǋƿǄǈıĲǎ�
�� Ƨǌ�f x 0Ϭ =l] g �ǉĮǈ�f x 0>Ϭm] g ��ĲǗĲİ�Ĳǎ�f xϬ] g�İǁǌĮǈ�ĲǎȺǈǉǗ�İǊƾǒǈıĲǎ�

ĬİǙǏǆǋĮ�)HUPDW

ƠıĲǔ�ıǑǌƾǏĲǆıǆ�I�ǎǏǈıǋƿǌǆ�ıƝƿǌĮ�įǈƾıĲǆǋĮ�Ʃ�ǉĮǈ� [Ϭ�İıǔĲİǏǈǉǗ�

ıǆǋİǁǎ�ĲǎǑ�Ʃ��Ƨǌ�ǆ�I�ȺĮǏǎǑıǈƾǅİǈ�ıĲǎ�[Ϭ�ĲǎȺǈǉǗ�ĮǉǏǗĲĮĲǎ�ǉĮǈ�İǁǌĮǈ�ȺĮǏĮ�

ǄǔǄǁıǈǋǆ�ıĲǎ�[Ϭ��ĲǗĲİ�ǈıǒǘİǈ�f x 0Ϭ =l] g �

ƴĮǏĮĲǆǏǀıİǈǐ

L�� Ƨǌ�ƿǌĮ�ıǆǋİǁǎ�[Ϭ�ĲǎǑ�ȺİįǁǎǑ�ǎǏǈıǋǎǘ�ǋǈĮǐ�ıǑǌƾǏĲǆıǆǐ�I�İǁǌĮǈ�Ǉƿıǆ�

ĮǉǏǎĲƾĲǎǑ�ǉĮǈ�ǑȺƾǏǒİǈ�ǆ�ȺĮǏƾǄǔǄǎǐ�Ĳǆǐ�I�ıĲǎ�[Ϭ��ĲǗĲİ�ǆ�ǄǏĮĳǈǉǀ�

ȺĮǏƾıĲĮıǆ� Ĳǆǐ� I� ƿǒİǈ� İĳĮȺĲǗǋİǌǆ� İǑǇİǁĮ� ıĲǎ� ıǆǋİǁǎ� ,M x f xϬ Ϭ]^ gh�
ȺĮǏƾǊǊǆǊǆ�ȺǏǎǐ�Ĳǎǌ�ƾǍǎǌĮ� 'x x�

LL�� Ƨǌ�ǋǈĮ�ıǑǌƾǏĲǆıǆ�I�İǁǌĮǈ�ȺĮǏĮǄǔǄǁıǈǋǆ�ıƝƿǌĮ�İıǔĲİǏǈǉǗ�ıǆǋİǁǎ�[Ϭ�

ĲǎǑ�ȺİįǁǎǑ�ǎǏǈıǋǎǘ�Ĳǆǐ�ǉĮǈ�ǈıǒǘİǈ�f x 0Ϭ !l] g ��ĲǗĲİ�Ĳǎ�f xϬ] g�įİǌ�İǁǌĮǈ�
ĮǉǏǗĲĮĲǎ�Ĳǆǐ�I�

ưİǇǎįǎǊǎǄǁİǐ

L�� īǈĮ�ǌĮ�ǉƾǌǎǑǋİ�ǋİǊƿĲǆ�ǋǎǌǎĲǎǌǁĮǐ���ĮǉǏǎĲƾĲǔǌ�ǋǈĮǐ�ıǑǌƾǏĲǆıǆǐ�I�

ıĲǎ�Ⱥİįǁǎ�ǎǏǈıǋǎǘ�Ĳǆǐ�ǀ�ıƝƿǌĮ�įǈƾıĲǆǋĮ�Ʃ�

�� ƨǏǁıǉǎǑǋİ�Ĳǆǌ�ȺĮǏƾǄǔǄǎ�Ĳǆǐ�I�

�� ƨǏǁıǉǎǑǋİ�ĲĮ�ǉǏǁıǈǋĮ�ıǆǋİǁĮ�Ĳǆǐ�I�

�� ƮƾǌǎǑǋİ�ȺǁǌĮǉĮ�ǋİĲĮǃǎǊǙǌ�

�� ƶǆǋİǈǙǌǎǑǋİ�ĲĮ�ĮǉǏǗĲĮĲĮ�İǊƿǄǒǎǌĲĮǐ�Įǌ�ıĲĮ�ǉǏǁıǈǋĮ�ıǆǋİǁĮ�

İǉĮĲƿǏǔǇİǌ�ĮǊǊƾǅİǈ�Ĳǎ�İǁįǎǐ�Ĳǆǐ�ǋǎǌǎĲǎǌǁĮǐ�ǉĮǈ�Įǌ�ıĲǎ�Ⱥİįǁǎ�

ǎǏǈıǋǎǘ�ǑȺƾǏǒǎǑǌ�įǈĮıĲǀǋĮĲĮ�ǋİ�ǉǊİǈıĲƾ�ƾǉǏĮ�

LL�� īǈĮ�ǌĮ�ǃǏǎǘǋİ�Ĳǎ�ıǘǌǎǊǎ�ĲǈǋǙǌ�ǋǈĮǐ�ıǑǌƾǏĲǆıǆǐ�ǇĮ�ǉƾǌǎǑǋİ�

�� ưİǊƿĲǆ�ǋǎǌǎĲǎǌǁĮǐ�
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�� ĬĮ�ǃǏǁıǉǎǑǋİ�Ĳǎ�ıǘǌǎǊǎ�ĲǈǋǙǌ�ıİ�ǉƾǇİ�ƿǌĮ�ĮȺǗ�ĲĮ�ǑȺǎįǈĮ�

ıĲǀǋĮĲĮ�ıĲĮ�ǎȺǎǁĮ�ǆ�I�İǁǌĮǈ�q�ǀ�z�ȺĮǁǏǌǎǌĲĮǐ�ǑȺǗǓǈǌ�ǋĮǐ�ǗĲǈ�

, , ,f f f f&a b a b a b=^ ] ^h g h6 6 7@ @ A
, , ,f f f f&a b a b b a=^ ^ ]h h g6 6 7@ @ A
, , ,lim limf f f x f x

ǆ ǆ&a b a b = " "a b
^ ^^ ] ]`h hh g gj
, , ,lim limf f f x f x

ǆ ǆ&a b a b =
" "b a^ ^^ ] ]`h hh g gj

Ʒǎ�ıǘǌǎǊǎ�ĲǈǋǙǌ�Ĳǆǐ�ıǑǌƾǏĲǆıǆǐ�ǇĮ�İǁǌĮǈ�ǆ�ƿǌǔıǆ�Ĳǔǌ�įǈĮıĲǆǋƾ�

Ĳǔǌ�Ĳǔǌ�ıǑǌǗǊǔǌ�ĲǈǋǙǌ�ȺǎǑ�ȺǏǎƿǉǑǓĮǌ�

LLL�� ƣĲĮǌ�ǆ�ƾıǉǆıǆ�ǋĮǐ�ǅǆĲƾ�ǌĮ�ǊǑǇİǁ�ǆ�İǍǁıǔıǆ��ǇĮ�

�� ưİĲĮĳƿǏǎǑǋİ�ǗǊǎǑǐ�ĲǎǑǐ�ǗǏǎǑǐ�Ĳǆǐ�İǍǁıǔıǆǐ�ıĲǎ�ƿǌĮ�ǋƿǊǎǐ�

ǉĮǈ�ǇƿĲǎǑǋİ�ıǑǌƾǏĲǆıǆ�h x] g�
�� ƨǏǁıǉǎǑǋİ�ȺǏǎĳĮǌİǁǐ�Ǐǁǅİǐ�Ĳǆǐ�K�ǄǈĮ�Ĳǎ�įǈƾıĲǆǋĮ�ȺǎǑ�ǋĮǐ�įǁǌİǈ�

ǆ�ƾıǉǆıǆ�ǀ�ıĲĮ�įǈĮıĲǀǋĮĲĮ�ĲǎǑ�ȺİįǁǎǑ�ǎǏǈıǋǎǘ�Ĳǆǐ�K�

�� ƮƾǌǎǑǋİ�ǋİǊƿĲǆ�ǋǎǌǎĲǎǌǁĮǐ�

Ƴǈ�ȺǏǎĳĮǌİǁǐ�Ǐǁǅİǐ�İǁǌĮǈ�ǋǎǌĮįǈǉƿǐ��ǗĲĮǌ�ǆ�ıǑǌƾǏĲǆıǆ�İǁǌĮǈ�Ǆǌǆıǁ�

ǔǐ�ǋǎǌǗĲǎǌǆ�ǀ�İǋĳĮǌǁǅİǈ�ǎǊǈǉǗ�ĮǉǏǗĲĮĲǎ�ıĲǆǌ�ǏǁǅĮ��ıĲǎ�įǈƾıĲǆǋĮ�

ȺǎǑ�ǃǏǁıǉİĲĮǈ�ǆ�ǉƾǇİ�ǋǈĮ�

LY�� ƣĲĮǌ�ǆ�ƾıǉǆıǆ�ǋĮǐ�ǅǆĲƾ�ǌĮ�ĮȺǎįİǁǍǎǑǋİ�Įǌǁıǔıǆ��ǇĮ�ǉƾǌǎǑǋİ�ǋİ�

ǊƿĲǆ�ǋǎǌǎĲǎǌǁĮǐ��ǆ�Įǌǁıǔıǆ�ǇĮ�ĮȺǎįİǈǉǌǘİĲĮǈ�ǒǏǆıǈǋǎȺǎǈǙǌĲĮǐ�ĲĮ�

ıǑǋȺİǏƾıǋĮĲĮ�Ĳǆǐ�ǋǎǌǎĲǎǌǁĮǐ���ǀ�ǇĮ�ǒǏǆıǈǋǎȺǎǈǎǘǋİ�Ĳǎ�ĬİǙǏǆǋĮ�

ưƿıǆǐ�Ʒǈǋǀǐ�

Y�� ƣĲĮǌ�ƿǒǎǑǋİ�įİįǎǋƿǌǆ�Įǌǁıǔıǆ�ıİ�ǋǈĮ�ƾıǉǆıǆ�ǇĮ�ǒǏǆıǈǋǎȺǎǈǎǘǋİ�

Ĳǎ�ĬİǙǏǆǋĮ�)HUPDW��ƩǆǊĮįǀ��ǇĮ�

�� ưİĲĮĳƿǏǎǑǋİ�ǗǊǎǑǐ�ĲǎǑǐ�ǗǏǎǑǐ�Ĳǆǐ�İǍǁıǔıǆǐ�ıĲǎ�ƿǌĮ�ǋƿǊǎǐ�

ǉĮǈ�ǇƿĲǎǑǋİ�ıǑǌƾǏĲǆıǆ�h x] g�
�� ƨǏǁıǉǎǑǋİ�Ĳǆǌ�ǀ�Ĳǈǐ�Ĳǈǋƿǐ�ĲǎǑ�[�ǄǈĮ�Ĳǈǐ�ǎȺǎǁİǐ�ǋǆįİǌǁǅİĲĮǈ�ǆ�

h x] g�
ƳȺǗĲİ�ȺǏǎǉǘȺĲİǈ�ǋǈĮ�Įǌǁıǔıǆ�Ĳǆǐ�ǋǎǏĳǀǐ�h x h xϬG] ]g g�ǀ�h x h xϬH] ]g g
��ƪȺǎǋƿǌǔǐ�ǆ�K�İǋĳĮǌǁǅİǈ�ĮǉǏǗĲĮĲǎ�ıĲǎ� [Ϭ��ƟǏĮ�ıǘǋĳǔǌĮ�ǋİ�Ĳǎ�
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ĬİǙǏǆǋĮ�)HUPDW�h x 0Ϭ =l] g �

ƮǑǏĲǗĲǆĲĮ���ƶǆǋİǁĮ�ƮĮǋȺǀǐ

ƳǏǈıǋǗǐ

ƠıĲǔ�ǋǈĮ�ıǑǌƾǏĲǆıǆ�I�ıǑǌİǒǀǐ�ıƝƿǌĮ�įǈƾıĲǆǋĮ�Ʃ�ǉĮǈ�ȺĮǏĮǄǔǄǁıǈǋǆ�

ıĲǎ�İıǔĲİǏǈǉǗ�ĲǎǑ�Ʃ��ĬĮ�Ǌƿǋİ�ǗĲǈ�

�� Ƭ�ıǑǌƾǏĲǆıǆ�I�ıĲǏƿĳİǈ�ĲĮ�ǉǎǁǊĮ�ȺǏǎǐ�ĲĮ�Ⱥƾǌǔ�ǀ�İǁǌĮǈ�ǉǑǏĲǀ�ıĲǎ�Ʃ�

IjD] g��Įǌ�ǆ�Il�İǁǌĮǈ�Ǆǌǆıǁǔǐ�ĮǘǍǎǑıĮ�ıĲǎ�İıǔĲİǏǈǉǗ�ĲǎǑ�Ʃ�
�� Ƭ�ıǑǌƾǏĲǆıǆ�I�ıĲǏƿĳİǈ�ĲĮ�ǉǎǁǊĮ�ȺǏǎǐ�ĲĮ�ǉƾĲǔ�ǀ�İǁǌĮǈ�ǉǎǁǊǆ�ıĲǎ�Ʃ�

IkD] g��Įǌ�ǆ�Il�İǁǌĮǈ�Ǆǌǆıǁǔǐ�ĳǇǁǌǎǑıĮ�ıĲǎ�İıǔĲİǏǈǉǗ�ĲǎǑ�Ʃ�
ĬİǙǏǆǋĮ

ƠıĲǔ�ǋǈĮ�ıǑǌƾǏĲǆıǆ�I�ıǑǌİǒǀǐ�ıƝƿǌĮ�įǈƾıĲǆǋĮ�Ʃ�ǉĮǈ��įǘǎ�ĳǎǏƿǐ�

ȺĮǏĮǄǔǄǁıǈǋǆ�ıĲǎ�İıǔĲİǏǈǉǗ�ĲǎǑ�Ʃ�

�� Ƨǌ� f x 0>m] g � ǄǈĮ�ǉƾǇİ� İıǔĲİǏǈǉǗ�ıǆǋİǁǎ�[� ĲǎǑ�Ʃ�� ĲǗĲİ�ǆ� I� � İǁǌĮǈ�

ǉǑǏĲǀ�ıĲǎ�Ʃ�

�� Ƨǌ�f x 0<m] g �ǄǈĮ�ǉƾǇİ�İıǔĲİǏǈǉǗ�ıǆǋİǁǎ�[�ĲǎǑ�Ʃ��ĲǗĲİ�ǆ�I�İǁǌĮǈ�ǉǎǁǊǆ�

ıĲǎ�Ʃ�

ƳǏǈıǋǗǐ

ƠıĲǔ� ǋǈĮ� ıǑǌƾǏĲǆıǆ� I� ȺĮǏĮǄǔǄǁıǈǋǆ� ıƝƿǌĮ� įǈƾıĲǆǋĮ� �a b^ h�� ǋİ�
İǍĮǁǏİıǆ�ǁıǔǐ�ƿǌĮ�ıǆǋİǁǎ�[Ϭ��Ƨǌ

�� ǆ�I�İǁǌĮǈ�ǉǑǏĲǀ�ıĲǎ� ,xϬa^ h�ǉĮǈ�ǉǎǁǊǆ�ıĲǎ� ,xϬ b^ h��ǀ�ĮǌĲǈıĲǏǗĳǔǐ��ǉĮǈ
�� ǆ�ǄǏĮĳǈǉǀ�ȺĮǏƾıĲĮıǆ�Ĳǆǐ�I�ƿǒİǈ�İĳĮȺĲǎǋƿǌǆ�ıĲǎ�ıǆǋİǁǎ� ,A x f xϬ Ϭ]^ gh�
ĲǗĲİ�Ĳǎ�ıǆǋİǁǎ� ,A x f xϬ Ϭ]^ gh�ǎǌǎǋƾǅİĲĮǈ�ıǆǋİǁǎ�ǉĮǋȺǀǐ�Ĳǆǐ�ǄǏĮĳǈǉǀǐ�

ȺĮǏƾıĲĮıǆǐ�Ĳǆǐ�I�

ĬİǙǏǆǋĮ

Ƨǌ�Ĳǎ� ,A x f xϬ Ϭ]^ gh�İǁǌĮǈ�ıǆǋİǁǎ�ǉĮǋȺǀǐ�Ĳǆǐ�ǄǏĮĳǈǉǀǐ�ȺĮǏƾıĲĮıǆǐ�Ĳǆǐ�
I�ǉĮǈ�ǆ�I�İǁǌĮǈ�įǘǎ�ĳǎǏƿǐ�ȺĮǏĮǄǔǄǁıǈǋǆ��ĲǗĲİ�f x 0Ϭ =m] g �
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ƴĮǏĮĲǆǏǀıİǈǐ

Ĭƿıİǈǐ�ȺǈǇĮǌǙǌ�ıǆǋİǁǔǌ�ǉĮǋȺǀǐ�İǁǌĮǈ�ĲĮ�ǉǏǁıǈǋĮ�ıǆǋİǁĮ�Ĳǆǐ�Il��įǆ�

ǊĮįǀ�ĲĮ�ıǆǋİǁĮ�ȺǎǑ�ǋǆįİǌǁǅİĲĮǈ�ǀ�įİǌ�ǎǏǁǅİĲĮǈ�ǆ�Im�

īǈĮ�ǌĮ�İǁǌĮǈ�ƿǌĮ�ǉǏǁıǈǋǎ�ıǆǋİǁǎ��ıǆǋİǁǎ�ǉĮǋȺǀǐ�ǇĮ�ȺǏƿȺİǈ�İǉĮĲƿǏǔ�

Ǉİǌ�ĲǎǑ�ıǆǋİǁǎǑ�ǌĮ�ĮǊǊƾǅİǈ�Ĳǎ�ȺǏǗıǆǋǎ�Ĳǆǐ�Im��īǈĮ�ȺĮǏƾįİǈǄǋĮ

f”

f

x x0

+ -

Σ.Κ. f x0] g

o

ƴǏǎıǎǒǀ��Ƨǌ�ǋǈĮ�ıǑǌƾǏĲǆıǆ�I�İǁǌĮǈ�ǉǑǏĲǀ�ıĲǎ�Ⱥİįǁǎ�ǎǏǈıǋǎǘ�Ĳǆǐ��ĲǗĲİ�

įİǌ�ȺǏǎǉǘȺĲİǈ�ǉĮĲƝĮǌƾǄǉǆ�ǗĲǈ�f x 0>m] g �

īǈĮ�ȺĮǏƾįİǈǄǋĮ�ǆ�ıǑǌƾǏĲǆıǆ�I�ǋİ�f x xϰ=] g �İǁǌĮǈ�ǉǑǏĲǀ�ıĲǎ�R ��

ǆ�įİǘĲİǏǆ�ȺĮǏƾǄǔǄǎǐ�Ĳǆǐ�Ǘǋǔǐ�ǋǆįİǌǁǅİĲĮǈ�ǄǈĮ�x 0= �İĳǗıǎǌ�

f x x12 Ϯ=m] g �

ƴǏǗĲĮıǆ

Ƨǌ�ǋǈĮ�ıǑǌƾǏĲǆıǆ�I�İǁǌĮǈ�įǘǎ�ĳǎǏƿǐ�ȺĮǏĮǄǔǄǁıǈǋǆ�ıƝƿǌĮ�įǈƾıĲǆǋĮ�

Ʃ�ǉĮǈ�ǉǑǏĲǀ�ıĲǎ�Ʃ��ǀ�ǉǎǁǊǆ�ıĲǎ�Ʃ��ĲǗĲİ�ǈıǒǘİǈ� f x 0Hm] g �ǄǈĮ�ǉƾǇİ�[ ! D��

f x 0Gm] g �ǄǈĮ�ǉƾǇİ�[ ! D��

ƴǏǎıǎǒǀ��Ƨǌ�ǋĮǐ�Ǌƿİǈ�ǆ�ƾıǉǆıǆ�ǗĲǈ�ǆ�ıǑǌƾǏĲǆıǆ�İǁǌĮǈ�ǉǑǏĲǀ�ıƝƿǌĮ�įǈ�

ƾıĲǆǋĮ�Ʃ� �ǀ� ǉǎǁǊǆ�ıƝƿǌĮ�įǈƾıĲǆǋĮ�Ʃ�� ǃǄƾǅǎǑǋİ� Ĳǎ�ıǑǋȺƿ�

ǏĮıǋĮ�ǗĲǈ� I Dl ��ǀ� I Dl ���Ƨǌ�İȺǈȺǊƿǎǌ�ǋĮǐ�Ǌƿİǈ�ǗĲǈ�İǁǌĮǈ�įǘǎ�

ĳǎǏƿǐ�ȺĮǏĮǄǔǄǁıǈǋǆ�ǃǄƾǅǎǑǋİ�Ĳǎ�ıǑǋȺƿǏĮıǋĮ�ǗĲǈ�f x 0Hm] g ��ǀ�

f x 0Gm] g ��

ƴĮǏĮĲǆǏǀıİǈǐ

Ƨǌ�ǋǈĮ�ıǑǌƾǏĲǆıǆ�I�İǁǌĮǈ�ǉǑǏĲǀ�ıƝƿǌĮ�įǈƾıĲǆǋĮ�Ʃ�ĲǗĲİ�ǆ�İĳĮȺĲǎ�

ǋƿǌǆ�Ĳǆǐ�I�ıƝƿǌĮ�ǎȺǎǈǎįǀȺǎĲİ�ıǆǋİǁǎ�x0 ! D�ǇĮ�İǁǌĮǈ�ȺƾǌĲĮ�ĮȺǗ�ǉƾĲǔ�ĮȺǗ�

Ĳǆǌ�ǄǏĮĳǈǉǀ�ȺĮǏƾıĲĮıǆ�Ĳǆǐ�I�

Ƨǌ�ǋǈĮ�ıǑǌƾǏĲǆıǆ�I�İǁǌĮǈ�ǉǎǁǊǆ�ıƝƿǌĮ�įǈƾıĲǆǋĮ�Ʃ�ĲǗĲİ�ǆ�İĳĮȺĲǎ�
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ǋƿǌǆ�Ĳǆǐ�I�ıƝƿǌĮ�ǎȺǎǈǎįǀȺǎĲİ�ıǆǋİǁǎ�x0 ! D�ǇĮ�İǁǌĮǈ�ȺƾǌĲĮ�ĮȺǗ�Ⱥƾǌǔ�ĮȺǗ�

Ĳǆǌ�ǄǏĮĳǈǉǀ�ȺĮǏƾıĲĮıǆ�Ĳǆǐ�I�

ƮĮǌǗǌĮǐ�'H�/¶+RVSLWDO

Ƴ�ǉĮǌǗǌĮǐ�'H�/¶+RVSLWDO�İǁǌĮǈ�ǋǈĮ�ĮȺǊǀ�ǉĮǈ�İǘǒǏǆıĲǆ�ǋƿǇǎįǎǐ�ǑȺǎ�

ǊǎǄǈıǋǎǘ�ǎǏǁǔǌ��ıĲǈǐ�ȺİǏǈȺĲǙıİǈǐ�ȺǎǑ�ȺĮǏǎǑıǈƾǅİĲĮǈ�ĮȺǏǎıįǈǎǏǈıĲǁĮ� �
� �ǀ�

!
!
3
3 �

ĬİǙǏǆǋĮ

ƠıĲǔ�ǗĲǈ�ǄǈĮ�Ĳǈǐ�ıǑǌĮǏĲǀıİǈǐ� I�ǉĮǈ�J� ǈǉĮǌǎȺǎǈǎǘǌĲĮǈ�ǎǈ�İȺǗǋİǌİǐ�

ȺǏǎǖȺǎǇƿıİǈǐ�

�� ƷĮ�ǗǏǈĮ� limf x
x x0"
] g�ǉĮǈ� limg x

x x0"
] g�İǁǌĮǈ�ǉĮǈ�ĲĮ�įǘǎ�ǁıĮ�ǋİ���ǀ�ǉĮǈ�ĲĮ�įǘǎ�

ǁıĮ�ǋİ�!3�

�� ƸȺƾǏǒİǈ�ȺİǏǈǎǒǀ� ,x xϬ Ϭd d D- + =^ h �ĲǎǑ�[Ϭ��ĲƿĲǎǈĮ�ǙıĲİ�ıİ�ǉƾǇİ�ıǆ�

ǋİǁǎ�[�ĮǑĲǀǐ�ǋİ�[ [Ϭ! ��ǌĮ�İǁǌĮǈ�ǎǈ�ıǑǌĮǏĲǀıİǈǐ�I�ǉĮǈ�J�ȺĮǏĮǄǔǄǁıǈ�

ǋİǐ��ǋİ�g x 0!l] g �

�� ƸȺƾǏǒİǈ�Ĳǎ�ǗǏǈǎ� lim g x
f x

x x0" l
l ]] gg �

ƷǗĲİ��ǇĮ�ǑȺƾǏǒİǈ�ǉĮǈ�Ĳǎ�ǗǏǈǎ�lim g x
f x

x x0" ]] gg �ǉĮǈ�ǇĮ�İǁǌĮǈ��lim limg x
f x

g x
f x

x x x x0 0
=

" " l
l]] ]]gg gg

�

ƶĲǆǌ�ȺİǏǁȺĲǔıǆ�ȺǎǑ�ǎǈ�ȺǏǎǖȺǎǇƿıİǈǐ�ĲǎǑ�ǇİǔǏǀǋĮĲǎǐ�ǈǉĮǌǎȺǎǈǎǘ�

ǌĲĮǈ�ǉĮǈ�ĮȺǗ�Ĳǈǐ�ȺĮǏĮǄǙǄǎǑǐ�Il�ǉĮǈ�Jl��ǎ�ȺǏǎǆǄǎǘǋİǌǎǐ�ǉĮǌǗǌĮǐ�ǋȺǎǏİǁ�ǌĮ�

İĳĮǏǋǎıĲİǁ�ǉĮǈ�ǄǈĮ�Ĳǎǌ�ǑȺǎǊǎǄǈıǋǗ�ĲǎǑ�ǎǏǁǎǑ� lim g x
f x

x x0" l
l ]] gg �

ƴĮǏĮĲǀǏǆıǆ

Ƴ�ǉĮǌǗǌĮǐ�ĲǎǑ�'H�/¶+RVSLWDO�İǍĮǉǎǊǎǑǇİǁ�ǌĮ�ǈıǒǘİǈ�ǉĮǈ�ǗĲĮǌ�Ĳǎ�[Ϭ�

İǁǌĮǈ�!3��įǆǊĮįǀ�ǗĲĮǌ�Ĳǎ�x " 3+ �ǀ�x " 3- ��ĮǏǉİǁ�ǎǈ�ıǑǌĮǏĲǀıİǈǐ�I��J�ǌĮ�İǁ�

ǌĮǈ�ȺĮǏĮǄǔǄǁıǈǋİǐ�ıİ�ǉƾȺǎǈǎ�įǈƾıĲǆǋĮ�Ĳǆǐ�ǋǎǏĳǀǐ� ,M 3+^ h�ǀ�Ĳǆǐ�ǋǎǏĳǀǐ�
,M3-^ h�ĮǌĲǁıĲǎǈǒĮ��ǋİ�g x 0!l] g �ıĲǎ�įǈƾıĲǆǋĮ�ĮǑĲǗ��Ƨǌ�ȺƾǊǈ�ǎǈ�ıǑǌĮǏĲǀıİǈǐ�

I��J�İǁǌĮǈ�ȺĮǏĮǄǔǄǁıǈǋİǐ�ıİ�ǉƾȺǎǈǎ�ĮǌǎǈǒĲǗ�įǈƾıĲǆǋĮ� ,a bD = ^ h�ǋİ�g x 0!l] g �

ıĲǎ�įǈƾıĲǆǋĮ�Ʃ��ǎ�ǉĮǌǗǌĮǐ�İǍĮǉǎǊǎǑǇİǁ�ǌĮ� ǈıǒǘİǈ�ǄǈĮ�ĲĮ�ȺǊİǑǏǈǉƾ�ǗǏǈĮ�

lim g x
f x

x x0"
+ ]] gg �ǉĮǈ� lim g xf xx x0" - ]] gg �ĳĲƾǌİǈ�ĳǑıǈǉƾ�ǌĮ� ǈǉĮǌǎȺǎǈǎǘǌĲĮǈ�ǉĮǈ�ǎǈ�ǑȺǗǊǎǈȺİǐ�

ȺǏǎǖȺǎǇƿıİǈǐ�
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���

ƴǏǎıǎǒǀ�� īǈĮ�ǌĮ�İĳĮǏǋǗıǎǑǋİ�Ĳǎ�ĬİǙǏǆǋĮ�'H�/¶+RVSLWDO�ȺǏƿȺİǈ�ǌĮ�Ǆǌǔ�

ǏǁǅǎǑǋİ�ǗĲǈ�ǑȺƾǏǒİǈ�Ĳǎ� lim g x
f x

x x0" l
l ]] gg �

ƴǏǎıǎǒǀ��ƣĲĮǌ�ıİ�ǇİǔǏǆĲǈǉƿǐ�Įıǉǀıİǈǐ�ǋĮǐ�Ǌƿǌİ�ǗĲǈ�ǆ�ıǑǌƾǏĲǆıǆ�I�İǁ�

ǌĮǈ�įǘǎ�ĳǎǏƿǐ�ȺĮǏĮǄǔǄǁıǈǋǆ��ǋȺǎǏǎǘǋİ�ǌĮ�İĳĮǏǋǗıǎǑǋİ�Ĳǎ�

ǉĮǌǗǌĮ�'H�/¶+RVSLWDO�ǋǁĮ�ǋǗǌǎ�ĳǎǏƾ��İǉĲǗǐ�Įǌ�ǄǌǔǏǁǅǎǑǋİ�ǗĲǈ�

ǆ�Im�İǁǌĮǈ�ıǑǌİǒǀǐ�

ƴǏǎıǎǒǀ��Ƨǌ� ǎǈ� ıǑǌĮǏĲǀıİǈǐ� I�� J� İǁǌĮǈ� ȺĮǏĮǄǔǄǁıǈǋİǐ� ıĲǎ� ıǆǋİǁǎ� [Ϭ

�� ǋİ� g x 0Ϭ !l] g � ǉĮǈ� f x g x 0Ϭ Ϭ= =] ]g g � �[Ϭ� İıǔĲİǏǈǉǗ� ıǆǋİǁǎ� Ĳǎ�

ȺİįǁǎǑ� ǎǏǈıǋǎǘ� ǉƾǇİ� ǋǈĮǐ� Ĳǔǌ� ıǑǌĮǏĲǀıİǔǌ� I� ǉĮǈ� J�� ĲǗĲİ�

lim g x
f x

g x
f x

x x
0

0

0
=

" l
l]] ]]gg gg �

ưİǇǎįǎǊǎǄǁİǐ

ưȺǎǏǎǘǋİ�ǌĮ�ǒǏǆıǈǋǎȺǎǈǀıǎǑǋİ� Ĳǎ�ǉĮǌǗǌĮ�'H�/¶+RVSLWDO� ǄǈĮ�ǌĮ�

ǑȺǎǊǎǄǁıǎǑǋİ� ǗǏǈĮ� ıĲĮ� ǎȺǎǁĮ� İǋĳĮǌǁǅǎǌĲĮǈ� ǉĮǈ� ƾǊǊİǐ� ǋǎǏĳƿǐ�

ĮȺǏǎıįǈǎǏǈıĲǁĮǐ�

L�� � $ !3] g�
lim lim limf x g x

g x

f x

g x
g x
f x

1x x x x x x

2

0 0
0

0 0 0
=

-
=

" " "

$ !3

l
l] ]^

]
]

]]
]]g gh

g
g

gg
gg

LL�� �Ϭ�ǀ� 3� !3] ]g g�

lim lim limf x e eln ln

x x x x

f x

x x

g x f xg x
0 g x

0 0 0

0

==
" " "

3h + !3] ] ] ] ] ]] ]g g g g g gg g

ƸȺǎǊǎǄǁǅǎǑǋİ�ȺǏǙĲĮ�Ĳǎ� lim lng x f xx x0"
] ]^g gh�ǉĮǈ�ǋİĲƾ�Ĳǎ�ǗǏǈǎ�Ĳǆǐ�İǉǇİ�

Ĳǈǉǀǐ�

ƧıǘǋȺĲǔĲİǐ

ƮĮĲĮǉǗǏǑĳǆ�ƧıǘǋȺĲǔĲǆ

Ƭ�İǑǇİǁĮ� x a= �İǁǌĮǈ�ǉĮĲĮǉǗǏǑĳǆ�ĮıǘǋȺĲǔĲǆ�Ĳǆǐ� I��Įǌ�ǉĮǈ�ǋǗǌǎ�

Įǌ��ǋǁĮ�ĲǎǑǊƾǒǈıĲǎǌ�ĮȺǗ�Ĳǈǐ�ǎǏǈĮǉƿǐ�Ĳǈǋƿǐ� limf x
x"a+
] g�ǉĮǈ� limf x

x"a-
] g�ĮȺİǈǏǁǅİĲĮǈ��

įǆǊĮįǀ� limf x
x

!3=
"a+
] g �ǀ� limf x

x
!3=

"a-
] g �

ƴĮǏĮĲǆǏǀıİǈǐ

L�� ƮĮĲĮǉǗǏǑĳİǐ�ĮıǘǋȺĲǔĲİǐ�ǓƾǒǌǎǑǋİ�ıĲĮ�ĮǌǎǈǒĲƾ�ƾǉǏĮ�Ĳǔǌ�įǈĮıĲǆ�

ǋƾĲǔǌ�ĲǎǑ�ȺİįǁǎǑ�ǎǏǈıǋǎǘ�Ĳǆǐ�I�
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LL�� ưǈĮ�ıǑǌƾǏĲǆıǆ�I�ǋȺǎǏİǁ�ǌĮ�ƿǒİǈ�ȺǎǊǊƿǐ�ǉĮĲĮǉǗǏǑĳİǐ�ĮıǘǋȺĲǔĲİǐ�

�ǗıĮ�İǁǌĮǈ�ĲĮ�ĮǌǎǈǒĲƾ�ƾǉǏĮ�Ĳǔǌ�įǈĮıĲǆǋƾĲǔǌ�ĲǎǑ�ȺİįǁǎǑ�ǎǏǈıǋǎǘ��

ƳǏǈǅǗǌĲǈĮ�ƧıǘǋȺĲǔĲǆ

Ƭ�İǑǇİǁĮ�y b= �İǁǌĮǈ�ǎǏǈǅǗǌĲǈĮ�ĮıǘǋȺǔĲǆ�Ĳǆǐ�I�ıĲǎ� 3� ��ǀ�ıĲǎ� 3� ���

Įǌ�ǉĮǈ�ǋǗǌǎ�Įǌ��Ĳǎ� limf x R
x

!b=
" 3+
] g ��ǀ�ĮǌĲǁıĲǎǈǒĮ�Ĳǎ� limf x R

x
!b=

" 3-
] g ��

ƴǊƾǄǈĮ�ƧıǘǋȺĲǔĲǆ

Ƭ�İǑǇİǁĮ�y xa b= + �İǁǌĮǈ�ȺǊƾǄǈĮ�ĮıǘǋȺĲǔĲǆ�Ĳǆǐ�I�ıĲǎ� 3� ��ǀ�ıĲǎ� 3�

���Įǌ�ǉĮǈ�ǋǗǌǎ�Įǌ��lim f x x 0
x

a b- - =
" 3+ ]^ g h ��ǀ�ĮǌĲǁıĲǎǈǒĮ�lim f x x 0

x
a b- - =

" 3- ]^ g h ��

ƴǗǏǈıǋĮ

Ƭ�İǑǇİǁĮ�y xa b= + �İǁǌĮǈ�ȺǊƾǄǈĮ�ĮıǘǋȺĲǔĲǆ�Ĳǆǐ�I�ıĲǎ� 3� ��ǀ�ıĲǎ�

3� ���Įǌ�ǉĮǈ�ǋǗǌǎ�Įǌ��lim x
f x

R
x

!a=
" 3+

] g �ǉĮǈ�lim f x x R
x

!a b- =
" 3+ ]^ g h ��ǀ�ĮǌĲǁıĲǎǈ�

ǒĮ� lim x
f x

R
x

!a=
" 3-

] g �ǉĮǈ� lim f x x R
x

!a b- =
" 3- ]^ g h ��

ƴĮǏĮĲǆǏǀıİǈǐ

L�� Ƭ�ǎǏǈǅǗǌĲǈĮ�ĮıǘǋȺĲǔĲǆ�İǁǌĮǈ�İǈįǈǉǀ�ȺİǏǁȺĲǔıǆ�Ĳǆǐ�ȺǊƾǄǈĮǐ�ǗĲĮǌ�Ĳǎ�

0a = �

LL�� ƳǏǈǅǗǌĲǈİǐ�ǀ�ȺǊƾǄǈİǐ�ĮıǘǋȺĲǔĲİǐ�ǓƾǒǌǎǑǋİ��Įǌ�Ĳǎ�Ⱥİįǁǎ�ǎǏǈıǋǎǘ�

ȺİǏǈƿǒİǈ�ǉƾȺǎǈǎ�ƾȺİǈǏǎ�

LLL�� ưȺǎǏǎǘǋİ�ǌĮ�ƿǒǎǑǋİ�Ĳǎ�ȺǎǊǘ�įǘǎ�ǎǏǈǅǗǌĲǈİǐ�ǀ�ȺǊƾǄǈİǐ�ĮıǘǋȺĲǔĲİǐ�

LY�� Ʃİǌ�ǋȺǎǏǎǘǋİ�ǌĮ�ƿǒǎǑǋİ�ǎǏǈǅǗǌĲǈĮ�ǉĮǈ�ȺǊƾǄǈĮ�ĮıǘǋȺĲǔĲǆ�ıĲǎ�ǁįǈǎ�

ƾȺİǈǏǎ�

ƴǏǎıǎǒǀ��Ʒǎ�ƴİįǁǎ�ƳǏǈıǋǎǘ�Ĳǆǐ�I�İǁǌĮǈ�ĮǑĲǗ�ȺǎǑ�ǇĮ�ǋĮǐ�įǙıİǈ�ǗǊİǐ�Ĳǈǐ�

ȺǊǆǏǎĳǎǏǁİǐ�ȺǎǑ�ǒǏİǈĮǅǗǋĮıĲİ�ǄǈĮ�Ĳǎ�Ĳǈ�ĮıǘǋȺĲǔĲİǐ�ȺǏƿȺİǈ�

ǌĮ�ǓƾǍǎǑǋİ�ǉĮǈ�ȺǎǑ�

ưİǊƿĲǆ�ƶǑǌƾǏĲǆıǆǐ

Ƭ�ǋİǊƿĲǆ�ǋǈĮǐ�ıǑǌƾǏĲǆıǆǐ�I�ȺİǏǈǊĮǋǃƾǌİǈ�ĲĮ�ȺĮǏĮǉƾĲǔ�ǃǀǋĮĲĮ�

L�� ƨǏǁıǉǎǑǋİ�Ĳǎ�Ⱥİįǁǎ�ǎǏǈıǋǎǘ�Ĳǆǐ�I�

LL�� (ǍİĲƾǅǎǑǋİ�Ĳǆ�ıǑǌƿǒİǈĮ�Ĳǆǐ�I�ıĲǎ�Ⱥİįǁǎ�ǎǏǈıǋǎǘ�Ĳǆǐ�

LLL�� ƪǊƿǄǒǎǑǋİ�Ĳǈǐ�ıǑǋǋİĲǏǁİǐ��Įǌ�ǆ�ıǑǌƾǏĲǆıǆ�I�İǁǌĮǈ�ƾǏĲǈĮ�ǀ�ȺİǏǈĲĲǀ��

ǉĮǈ�Ĳǆǌ�ȺİǏǈǎįǈǉǗĲǆĲĮ�Ĳǆǐ�ıǑǌƾǏĲǆıǆǐ�I�
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LY�� ƨǏǁıǉǎǑǋİ�Ĳǆǌ�ȺĮǏƾǄǔǄǎ� Il�ǉĮǈ�ǉĮĲĮıǉİǑƾǅǎǑǋİ�Ĳǎǌ�ȺǁǌĮǉĮ�Ĳǔǌ�

ȺǏǎıǀǋǔǌ�Ĳǆǐ��ưİ�Ĳǆ�ǃǎǀǇİǈĮ�ĲǎǑ�ȺǏǎıǀǋǎǑ�Ĳǆǐ�Il�ȺǏǎıįǈǎǏǁǅǎǑǋİ�

ĲĮ�įǈĮıĲǀǋĮĲĮ�ǋǎǌǎĲǎǌǁĮǐ�ǉĮǈ�ĲĮ�ĲǎȺǈǉƾ�ĮǉǏǗĲĮĲĮ�Ĳǆǐ�I�

Y�� ƨǏǁıǉǎǑǋİ�Ĳǆǌ�ȺĮǏƾǄǔǄǎ� Im�ǉĮǈ�ǉĮĲĮıǉİǑƾǅǎǑǋİ�Ĳǎǌ�ȺǁǌĮǉĮ�Ĳǔǌ�

ȺǏǎıǀǋǔǌ�Ĳǆǐ��ưİ�Ĳǆ�ǃǎǀǇİǈĮ�ĲǎǑ�ȺǏǎıǀǋǎǑ�Ĳǆǐ� Im�ǉĮǇǎǏǁǅǎǑǋİ�

ĲĮ�įǈĮıĲǀǋĮĲĮ�ıĲĮ�ǎȺǎǁĮ�ǆ�I�İǁǌĮǈ�ǉǑǏĲǀ�ǀ�ǉǎǁǊǆ�ǉĮǈ�ǃǏǁıǉǎǑǋİ�ĲĮ�

ıǆǋİǁĮ�ǉĮǋȺǀǐ�

YL�� ưİǊİĲǎǘǋİ� Ĳǆ� ³ıǑǋȺİǏǈĳǎǏƾ´� Ĳǆǐ�ıǑǌƾǏĲǆıǆǐ�ıĲĮ�ƾǉǏĮ� Ĳǔǌ�įǈ�

ĮıĲǆǋƾĲǔǌ� ĲǎǑ�ȺİįǁǎǑ�ǎǏǈıǋǎǘ� Ĳǆǐ� �ǎǏǈĮǉƿǐ� Ĳǈǋƿǐ��ĮıǘǋȺĲǔĲİǐ��

ǉĲǊ���

YLL��ƶǑǄǉİǌĲǏǙǌǎǑǋİ� ĲĮ� ȺĮǏĮȺƾǌǔ� ıǑǋȺİǏƾıǋĮĲĮ� ı¶� ƿǌĮ� ıǑǌǎȺĲǈǉǗ�

ȺǁǌĮǉĮ�ȺǎǑ�ǊƿǄİĲĮǈ�ǉĮǈ�ȺǁǌĮǉĮǐ�ǋİĲĮǃǎǊǙǌ�Ĳǆǐ�I�ǉĮǈ�ǋİ�Ĳǆ�ǃǎǀǇİǈƾ�

ĲǎǑ�ǒĮǏƾııǎǑǋİ�Ĳǆ�ǄǏĮĳǈǉǀ�ȺĮǏƾıĲĮıǆ�Ĳǆǐ�I�

YLLL��īǈĮ�ǉĮǊǘĲİǏǆ�ıǒİįǁĮıǆ�Ĳǆǐ�F Ĩ��ǃǏǁıǉǎǑǋİ�ĲĮ�ıǆǋİǁĮ�Ĳǎǋǀǐ�Ĳǆǐ�I�ǋİ�

ĲǎǑǐ�ƾǍǎǌİǐ�ǉĮǈ�ǉĮĲĮıǉİǑƾǅǎǑǋİ�ƿǌĮǌ�ȺǁǌĮǉĮ�ĲǈǋǙǌ�Ĳǆǐ�I�

ƴĮǏĮĲǆǏǀıİǈǐ

L�� Ƨǌ�ǋǈĮ�ıǑǌƾǏĲǆıǆ�I�ǋİ�Ⱥİįǁǎ�ǎǏǈıǋǎǘ�Ĳǎ�Ƨ�İǁǌĮǈ�ƾǏĲǈĮ��ĲǗĲİ�ǆ� F Ĩ�

ƿǒİǈ�ƾǍǎǌĮ�ıǑǋǋİĲǏǁĮǐ�Ĳǎǌ�ƾǍǎǌĮ� 'y y��İǌǙ�Įǌ�İǁǌĮǈ�ȺİǏǈĲĲǀ��ǆ� F Ĩ�

ƿǒİǈ�ǉƿǌĲǏǎ�ıǑǋǋİĲǏǁĮǐ�Ĳǆǌ�ĮǏǒǀ�Ĳǔǌ�ĮǍǗǌǔǌ�Ƴ��ƪȺǎǋƿǌǔǐ��ǄǈĮ�Ĳǆ�

ǋİǊƿĲǆ�ǋǈĮǐ�ĲƿĲǎǈĮǐ�ıǑǌƾǏĲǆıǆǐ�ǋȺǎǏǎǘǋİ�ǌĮ�ȺİǏǈǎǏǈıĲǎǘǋİ�ıĲĮ��

x A! ��ǋİ�x 0H �

LL�� Ƨǌ�ǋǈĮ�ıǑǌƾǏĲǆıǆ�I�İǁǌĮǈ�ȺİǏǈǎįǈǉǀ�ǋİ�ȺİǏǁǎįǎ�Ʒ��ĲǗĲİ�ȺİǏǈǎǏǁǅǎǑǋİ�

Ĳǆ�ǋİǊƿĲǆ�Ĳǆǐ�F Ĩ�ı¶�ƿǌĮ�įǈƾıĲǆǋĮ�ȺǊƾĲǎǑǐ�Ʒ�

ΗΛΙΑΣΚΟΣ ΦΡΟΝΤΙΣΤΗΡΙΑ



���

S�� *0�1@474L�6�?0@I2H2>B�CH<��

���

�

� �� � � �� � � �� � � �

����

�

� �� � � �� � � � � �
�

�
�

�����

�

� �� � � �� � ���� �

����

�

� �� � � �
� �

�

�
�

��
��
��

��
	�
����� � ��� � �

���

�

� �� � � �
�
� �

��� � ��� � �� ��

����

�

� �� � � �
�
����� � ���� � �� ��

�����

�

� �� � �
�
�

���
�

������

�

� �� � �
��

�
� �� � �

��
�
��

�

����

�

� �� � �
� � �

���
�

���

�

� �� � �

�

�
� ��

�
�
� �

�

����

�

� �� � � ��
�
� �� � � �

�����

�

� �� � ��� �� � � �� � � �� � �

������

�

� �� � � �� �� �� � �

�����

�

� �� � � � � �

����

�

� �� � � �� �
�
� �

�� � �

�����

�

� �� � � ����� �
�� �
�

������

�

� �� � � �
� � �� �

���

�

�������

�

� �� � � � ��� �
�
�

�

�����

�

� �� � � �� �� �
�� �
�

����

�

� �� � � �� �� �
�
�
���

�

�����

�

� �� � � ��
�� �

�
��� �
�

$ıǉǀıİǈǐ�ǄǈĮ�ǊǘıǆΗΛΙΑΣΚΟΣ ΦΡΟΝΤΙΣΤΗΡΙΑ



���

T�� /ACH� 6�

�

� ��� � �
�
� �

�
� ��� *0� 1@47>O<� C0� A6;4L0�

�

�
�
� AC0� >?>L0� 6�

4E0?C>;J<6�C6B���<0�4L<08��

��� ?0@I::6:6�AC><������

���� 9I74C6�AC6<�

�

� � � � �� � � � ���

����� <0�?4@<I�0?N�C>�A6;4L>�

�

������� ��

U�� /ACH�

�

� ��� � ��
�
��� � � ��*0�1@47>O<�C0�0��1�PAC4�6� 4E0?C>;J<6�C6B� ��

AC>�A6;4L>�C6B�

�

������ �<0�4L<08��

��� ?0@I::6:6�AC><������

���� 9I74C6�AC6�

�

� � � � � ����

����� <0�?4@<I�0?N�C>�A6;4L>�

�

������ ��

V�� *0� 1@474L� A4� ?>8>� A6;4L>� C6B� 2@0E89KB� ?0@IAC0A6B� C6B� AD<I@C6A6B�

�

� �� � � �� � � �� � � ��AF6;0CL548�6�4E0?C>;J<6�2H<L0�VW��;4�C><�I=><0�����

908�<0�1@474L�6�4=LAHA6�0DCKB�C6B�4E0?C>;J<6B��

W�� *0�1@474L�6�4=LAHA6�C6B�4E0?C>;J<6B�C6B�AD<I@C6A6B�

�

� �� � � � � � �� � ��

?>D�4L<08�?0@I::6:6�?@>B�C6<�4D74L0�

�

�� � �� ��� ���

X�� /ACH�

�

� ��� �
�

�
� 908�

�

� � � 4E0?C>;J<6� C6B� AC>�

�

� �
�
� � ��

�
�� � � ;4�

�

�
�
� ��� ?>D�

CJ;<48�C><�����AC>�!�908�C><�����AC>�"��

��� *0�348F74L�NC8�C>�)�4L<08�;JA>�C6B�!"��

���� *0�348F74L�NC8�C>�C@L2H<>�!+"�JF48�AC074@N�4;103N��

Y�� *0�348F74L�NC8�AC>�9>8<N�C>DB�A6;4L>�>8�

�

� �� � � � � �908�

�

� �� � �
�

� ��
�JF>D<�

9I74C4B�4E0?C>;J<4B��

Z�� $L<><C08�

�

� �� � ��� � � � �908�

�

� �� � � ���� ��*0�1@474L���0��PAC4�6�4E0?C>;J<6�

C6B���AC>�

�

�
�
�<0�4EI?C4C08�908�AC6<����

[�� *0� 1@4LC4� C6<� C8;K� C>D� 0� PAC4� 6� 4E0?C>;J<6� C6B� AD<I@C6A6B�

�

� �� � � � � �� �� � � ��� � �� � �� � AC>� A6;4L>�

�

� �� � �� �� � � 0DCKB�� <0� 4L<08�

9I74C6�AC6<�4D74L0�

�

�� � � � � ��

SR�� $L<4C08�6�AD<I@C6A6�

�

� �� � � � ��908�C>�A6;4L>�C6B�

�

� �� � �� �� � �;4�

�

� � � ��*0�

0?>348F74L�NC8��

��� 6�4E0?C>;J<6�C6B�

�

� � �AC>�)�JF48�;4�C6�

�

� � �908�I::>�9>8<N�A6;4L>�C>�*��

���� 6�9:LA6�C6B�

�

� � �AC>�*�4L<08�C4C@0?:IA80�C6B�9:LA6B�C6B�

�

� � �AC>�)��

ΗΛΙΑΣΚΟΣ ΦΡΟΝΤΙΣΤΗΡΙΑ



���

T�� /ACH� 6�

�

� ��� � �
�
� �

�
� ��� *0� 1@47>O<� C0� A6;4L0�

�

�
�
� AC0� >?>L0� 6�

4E0?C>;J<6�C6B���<0�4L<08��

��� ?0@I::6:6�AC><������

���� 9I74C6�AC6<�

�

� � � � �� � � � ���

����� <0�?4@<I�0?N�C>�A6;4L>�

�

������� ��

U�� /ACH�

�

� ��� � ��
�
��� � � ��*0�1@47>O<�C0�0��1�PAC4�6� 4E0?C>;J<6�C6B� ��

AC>�A6;4L>�C6B�

�

������ �<0�4L<08��

��� ?0@I::6:6�AC><������

���� 9I74C6�AC6�

�

� � � � � ����

����� <0�?4@<I�0?N�C>�A6;4L>�

�

������ ��

V�� *0� 1@474L� A4� ?>8>� A6;4L>� C6B� 2@0E89KB� ?0@IAC0A6B� C6B� AD<I@C6A6B�

�

� �� � � �� � � �� � � ��AF6;0CL548�6�4E0?C>;J<6�2H<L0�VW��;4�C><�I=><0�����

908�<0�1@474L�6�4=LAHA6�0DCKB�C6B�4E0?C>;J<6B��

W�� *0�1@474L�6�4=LAHA6�C6B�4E0?C>;J<6B�C6B�AD<I@C6A6B�

�

� �� � � � � � �� � ��

?>D�4L<08�?0@I::6:6�?@>B�C6<�4D74L0�

�

�� � �� ��� ���

X�� /ACH�

�

� ��� �
�

�
� 908�

�

� � � 4E0?C>;J<6� C6B� AC>�

�

� �
�
� � ��

�
�� � � ;4�

�

�
�
� ��� ?>D�

CJ;<48�C><�����AC>�!�908�C><�����AC>�"��

��� *0�348F74L�NC8�C>�)�4L<08�;JA>�C6B�!"��

���� *0�348F74L�NC8�C>�C@L2H<>�!+"�JF48�AC074@N�4;103N��

Y�� *0�348F74L�NC8�AC>�9>8<N�C>DB�A6;4L>�>8�

�

� �� � � � � �908�

�

� �� � �
�

� ��
�JF>D<�

9I74C4B�4E0?C>;J<4B��

Z�� $L<><C08�

�

� �� � ��� � � � �908�

�

� �� � � ���� ��*0�1@474L���0��PAC4�6�4E0?C>;J<6�

C6B���AC>�

�

�
�
�<0�4EI?C4C08�908�AC6<����

[�� *0� 1@4LC4� C6<� C8;K� C>D� 0� PAC4� 6� 4E0?C>;J<6� C6B� AD<I@C6A6B�

�

� �� � � � � �� �� � � ��� � �� � �� � AC>� A6;4L>�

�

� �� � �� �� � � 0DCKB�� <0� 4L<08�

9I74C6�AC6<�4D74L0�

�

�� � � � � ��

SR�� $L<4C08�6�AD<I@C6A6�

�

� �� � � � ��908�C>�A6;4L>�C6B�

�

� �� � �� �� � �;4�

�

� � � ��*0�

0?>348F74L�NC8��

��� 6�4E0?C>;J<6�C6B�

�

� � �AC>�)�JF48�;4�C6�

�

� � �908�I::>�9>8<N�A6;4L>�C>�*��

���� 6�9:LA6�C6B�

�

� � �AC>�*�4L<08�C4C@0?:IA80�C6B�9:LA6B�C6B�

�

� � �AC>�)��

SS�� *0� 1@474L� 6� 4E0?C>;J<6� C6B�

�

� �� � � �� � � ?>D� ?4@<I� 0?N� C6<� 0@FK� CH<�

0=N<H<��

ST�� *0�1@47>O<�>8�

�

��� � � �PAC4�>8�AD<0@CKA48B��908�

�

� �� � � �� �� ��<0�JF>D<�

AC>�9>8<N�C>DB�A6;4L>�

�

�
�
� ��9>8<K�4E0?C>;J<6��

SU�� *0�1@47>O<�>8�?@02;0C89>L�0@87;>L�0��1�PAC4�>8�2@0E89JB�?0@0ACIA48B�

CH<� AD<0@CKA4H<�

�

� �� � �
�
�
��� � �

� ��
� 908�

�

� �� � �
�

�
� <0� JF>D<� 9>8<K�

4E0?C>;J<6�A4�A6;4L>�C6B�4D74L0B�;4�4=LAHA6�

�

� ����

SV�� /ACH���?0@02H2LA8;6��!<�6�4E0?C>;J<6�C6B�

�

� �� � �
�
� �� �

�
�AC>�

�

�
�
� ��4L<08�

?0@I::6:6�AC><�I=><0�����<0�348F74L�NC8�6���908�6�

�

� �� � � �� � �JF>D<�AC>�

�

�
�
�

?0@I::6:4B�4E0?C>;J<4B��

SW�� *0�0?>348F74L�NC8�0?N�C>�A6;4L>�

�

� ����� ��I2><C08�9I74C4B�4E0?C>;J<4B�

?@>B�C6�2@0E89K�?0@IAC0A6�C6B�AD<I@C6A6B�

�

� �� � �
�

�
�
� ��

SX�� '4H@>O;4�C6�AD<I@C6A6�

�

� �� � � �� � � �� � ��*0�1@47>O<�>8� 4=8APA48B� CH<�

4E0?C>;J<H<�C6B�90;?O:6B��?>D�38J@F4C08�0?N�C>�A6;4L>�

�

� ����� � ��

SY�� !<�

�

� � �� �� � � �� � � �� N?>D� ��� �� ?0@02H2LA8;4B� AC>� �� AD<0@CKA48B� ;4�

�

� � � � �� ���6�4E0?C>;J<6�C6B���AC>�

�

� � � ��<0�1@474L�6�4E0?C>;J<6�C6B���

AC>�

�

�
�
� ����

SZ�� !<�280�C6<�?0@02H2LA8;6�AD<I@C6A6���8AFO48�

�

� �
�
��� � � �� � ��� � � �� �280�

9I74�

�

� � ��� <0� 348F74L� NC8� 6� 4E0?C>;J<6� C6B� AC>�

�

�
�
� � � 4EI?C4C08� AC6�

2@0E89K�C6B�?0@IAC0A6�908�AC>�

�

�
�
� ���

S[�� $L<4C08� 6� ?0@02H2LA8;6� AD<I@C6A6�

�

� ��� �� ;4� C6<� 838NC6C0�

�

� �
�
� � ��� � � �� � � � �280�9I74�

�

� � ���

��� *0�0?>348F74L�NC8�

�

� � �� � � � ��

���� *0� 1@474L� 6� 4=LAHA6� C6B� 4E0?C>;J<6B� C6B�

�

� � � AC>� A6;4L>� C6B�

�

� �� � �� �� � ��

TR�� *0� 1@47>O<� >8� 9>8<JB� 4E0?C>;J<4B� CH<� 2@0E89P<� ?0@0ACIA4H<� CH<�

AD<0@CKA4H<�

�

� �� � � � � � � �908�

�

� �� � � ��
�
� �� � �� ��

ΗΛΙΑΣΚΟΣ ΦΡΟΝΤΙΣΤΗΡΙΑ



���

TS�� *0� 1@47>O<� >8� 9>8<JB� 4E0?C>;J<4B� CH<� 2@0E89P<� ?0@0ACIA4H<� CH<�

AD<0@CKA4H<�

�

� �� � � � � � � � � �908�

�

� �� � � �� � � �� � � ��

TT�� *0� 1@47>O<� >8� C8;JB� CH<�

�

������� � � � PAC4� 6� 2@0E89K� ?0@IAC0A6� C6B�

AD<I@C6A6B�

�

� �� � ��� � � �� � � �� � � �<0�4EI?C4C08�C6B�

�

�� � � � � � � �AC>�

A6;4L>�

�

� ����� ��908�C6B�4D74L0B�

�

� � � � � � � �AC>�A6;4L>�

�

� ����� � ��

TU�� )80� 18>;6F0<L0� ?>D� ?0@I248� �� ;><I34B� 4<NB� ?@>MN<C>B� JF48� JA>30�

�

� �� � � � � � �� � F8:�� 4D@P� 0<I� ;><I30� ?@>MN<C>B�� !<� C>� 9NAC>B� 4L<08�

�

� �� � � �� � � �� � �� � F8:�� 4D@P� 0<I� ;><I30� ?@>MN<C>B�� <0� 1@474L� C>�

38IAC6;0�?>D�>�@D7;NB�;4C01>:KB�C>D�9J@3>DB�4L<08�74C89NB��

TV�� &�4?8EI<480�4<NB�9D:L<3@>D�;48P<4C08�;4�@D7;N�SST��T ���4<P�C>�OG>B�

C>D�9D:L<3@>D�?0@0;J<48�AC074@N�908� LA>�;4�SR����*0�1@474L�>�@D7;NB�

;4C01>:KB� C>D�N29>D� C>D� 9D:L<3@>D�� 90CI�C6� AC82;K�?>D� 6� 09CL<0� C6B�

1IA6B�@�4L<08�T����%?LA6B�<0�1@474L�>�@D7;NB�;4C01>:KB�C>D�;K9>DB� ���

C6B� 1IA6B� 494L<6� C6� F@><89K� AC82;K�� $L<4C08�

�

���� � ���� � ����� ���� � ���� ��

TW�� /<0B�9>D1IB�;4�09CL<0�1IA6B�

�

� � � �� �� 09CL<0�AC4EI<6B�

�

� ��� �� � 908�

OG>B�

�

� ���� �� �� 0@FL548� <0� 24;L548�;4�@D7;N�SR?���U �����*0�1@474L�>�

@D7;NB� ;4C01>:KB� C6B� 09CL<0B� �� C>D� <4@>O�� C6� F@><89K� AC82;K� ?>D� >�

9>D1IB�24;L548��$L<4C08�280�C><�9P<>�

�

���� � ��� � ���� ������� �
�

�
���� �908�

280�C><�9N:>D@>�9P<>�

�

� �
�

�
�� � �� � � �� �� ��

TX�� +8�9I74C4B�?:4D@JB�+!��+"�>@7>2H<L>D�!+"�;4C01I::><C08��JCA8�PAC4�C>�

4;103N<�C>D�<0�?0@0;J<48�AC074@N�908� LA>�;4�

�

� � �� ��
���!<� 6�?:4D@I�

+!�0D=I<48�;4�@D7;N�T�� ���<0�1@474L�>�@D7;NB�;4C01>:KB�C6B�?:4D@IB�

+"�90CI�C6�F@><89K�AC82;K���?>D�C>�!+"�2L<4C08�8A>A94:JB��!<�C6�F@><89K�

AC82;K�

�

�
�
� � � � �6�?:4D@I�

�

�� � �� �� ��<0�1@474L�6�F@><89K�AC82;K���?>D�C>�

!+"�2L<4C08�8A>A94:JB��

TY�� &� 0?>;I9@D<A6� 0?N� C>�

�

� ���� � � 4<NB� AP;0C>B� ?>D� 98<4LC08� AC><�

�

�� � �

3L<4C08�0?N�C><�CO?>�

�

� �� � ����� � ��� � � � � ��

��� *0� 348F74L� NC8� C6� F@><89K� AC82;K�

�

� � � � �� C>� AP;0� 1@8A9NC0<� AC6<�

0@FK�CH<�0=N<H<��0::I�NF8�A4�6@4;L0��

ΗΛΙΑΣΚΟΣ ΦΡΟΝΤΙΣΤΗΡΙΑ



���

TS�� *0� 1@47>O<� >8� 9>8<JB� 4E0?C>;J<4B� CH<� 2@0E89P<� ?0@0ACIA4H<� CH<�

AD<0@CKA4H<�

�

� �� � � � � � � � � �908�

�

� �� � � �� � � �� � � ��

TT�� *0� 1@47>O<� >8� C8;JB� CH<�

�

������� � � � PAC4� 6� 2@0E89K� ?0@IAC0A6� C6B�

AD<I@C6A6B�

�

� �� � ��� � � �� � � �� � � �<0�4EI?C4C08�C6B�

�

�� � � � � � � �AC>�

A6;4L>�

�

� ����� ��908�C6B�4D74L0B�

�

� � � � � � � �AC>�A6;4L>�

�

� ����� � ��

TU�� )80� 18>;6F0<L0� ?>D� ?0@I248� �� ;><I34B� 4<NB� ?@>MN<C>B� JF48� JA>30�

�

� �� � � � � � �� � F8:�� 4D@P� 0<I� ;><I30� ?@>MN<C>B�� !<� C>� 9NAC>B� 4L<08�

�

� �� � � �� � � �� � �� � F8:�� 4D@P� 0<I� ;><I30� ?@>MN<C>B�� <0� 1@474L� C>�

38IAC6;0�?>D�>�@D7;NB�;4C01>:KB�C>D�9J@3>DB�4L<08�74C89NB��

TV�� &�4?8EI<480�4<NB�9D:L<3@>D�;48P<4C08�;4�@D7;N�SST��T ���4<P�C>�OG>B�

C>D�9D:L<3@>D�?0@0;J<48�AC074@N�908� LA>�;4�SR����*0�1@474L�>�@D7;NB�

;4C01>:KB� C>D�N29>D� C>D� 9D:L<3@>D�� 90CI�C6� AC82;K�?>D� 6� 09CL<0� C6B�

1IA6B�@�4L<08�T����%?LA6B�<0�1@474L�>�@D7;NB�;4C01>:KB�C>D�;K9>DB� ���

C6B� 1IA6B� 494L<6� C6� F@><89K� AC82;K�� $L<4C08�

�

���� � ���� � ����� ���� � ���� ��

TW�� /<0B�9>D1IB�;4�09CL<0�1IA6B�

�

� � � �� �� 09CL<0�AC4EI<6B�

�

� ��� �� � 908�

OG>B�

�

� ���� �� �� 0@FL548� <0� 24;L548�;4�@D7;N�SR?���U �����*0�1@474L�>�

@D7;NB� ;4C01>:KB� C6B� 09CL<0B� �� C>D� <4@>O�� C6� F@><89K� AC82;K� ?>D� >�

9>D1IB�24;L548��$L<4C08�280�C><�9P<>�

�

���� � ��� � ���� ������� �
�

�
���� �908�

280�C><�9N:>D@>�9P<>�

�

� �
�

�
�� � �� � � �� �� ��

TX�� +8�9I74C4B�?:4D@JB�+!��+"�>@7>2H<L>D�!+"�;4C01I::><C08��JCA8�PAC4�C>�

4;103N<�C>D�<0�?0@0;J<48�AC074@N�908� LA>�;4�

�

� � �� ��
���!<� 6�?:4D@I�

+!�0D=I<48�;4�@D7;N�T�� ���<0�1@474L�>�@D7;NB�;4C01>:KB�C6B�?:4D@IB�

+"�90CI�C6�F@><89K�AC82;K���?>D�C>�!+"�2L<4C08�8A>A94:JB��!<�C6�F@><89K�

AC82;K�

�

�
�
� � � � �6�?:4D@I�

�

�� � �� �� ��<0�1@474L�6�F@><89K�AC82;K���?>D�C>�

!+"�2L<4C08�8A>A94:JB��

TY�� &� 0?>;I9@D<A6� 0?N� C>�

�

� ���� � � 4<NB� AP;0C>B� ?>D� 98<4LC08� AC><�

�

�� � �

3L<4C08�0?N�C><�CO?>�

�

� �� � ����� � ��� � � � � ��

��� *0� 348F74L� NC8� C6� F@><89K� AC82;K�

�

� � � � �� C>� AP;0� 1@8A9NC0<� AC6<�

0@FK�CH<�0=N<H<��0::I�NF8�A4�6@4;L0��

���� ,@>B�?>80�90C4O7D<A6�98<4LC08�C>�AP;0��

����� *0�1@474L�?NC4�C>�AP;0�4?81@03O<4C08��

���� *0� 1@474L� C>� 38IAC6;0� �� ?>D� 9I:DG4� C>� AP;0� 90CI� C0� W� ?@PC0�

34DC4@N:4?C0�C6B�9L<6AKB�C>D��

TZ�� .>�9ICH�I9@>�!�;80B�A9I:0B�W���2:8AC@I48�;4�C0FOC6C0�

�

�
�
� � �� �� ��.6�

AC82;K�?>D�C>�I<H�I9@>�0?JF48�V���0?N�C>�3I?43>�<0�1@47>O<��

��� &�C0FOC6C0�

�

�
�
�;4�C6<�>?>L0�2:8AC@I48�C>�I<H�I9@>�"��

���� +� @D7;NB� ;4C01>:KB� C6B� >=4L0B� 2H<L0B� 7� ?>D� AF6;0CL548� 6� >=4L0�

2H<L0�;4�C>�3I?43>��

����� +�@D7;NB�;4C01>:KB�C>D�4;103>O�C>D�C@82P<>D�?>D�>@L5>D<�6�A9I:0�

908�>�C>LF>B��

T[�� /<0�;?0:N<8�A69P<4C08�90C09N@DE0�0?N�C>�J30E>B�A4�0?NAC0A6�WR���

;?@>ACI� 0?N� J<0<� ?0@0C6@6CK�� !<� 6� C0FOC6C0� C>D� ;?0:><8>O� 4L<08�

�

� � � �� �� �908�C>�;?0:N<8�A9I48�NC0<�ECIA48�A4�OG>B�

�

� � �� �� ��<0�1@474L�

>�@D7;NB�;4C01>:KB�C6B�2H<L0B�7��;4�C6<�>?>L0�9>8CI48�>�I<7@H?>B�C>�

;?0:N<8�C6�F@><89K�AC82;K���?>D�0DCN�A9I48��%?LA6B�<0�1@474L�6�F@><89K�

0DCK�AC82;K��

UR�� -4� 9O9:>� 09CL<0B�

�

� ���� � 74H@>O;4� AC074@N� A6;4L>� !� 908� ;4C01:6CI�

A6;4L0� "�� #� ?>D� 0?>;09@O<><C08� 0?N� C>� !� ;4� C0FOC6C0�

�

� � � �� �� �

JF><C0B�0<CL74C6�E>@I��*0�1@474L�>�@D7;NB�;4C01>:KB�C>D�4;103>O�C>D�

C@82P<>D�!"#��C6�F@><89K�AC82;K�?>D�2L<4C08�8AN?:4D@>��

US�� /<0�;?0:N<8�0EK<4C08�0?N�OG>B�SR���A4�0?NAC0A6�V���;?@>ACI�0?N�

E0<>ACIC6� C>D� L38>D� OG>DB� SR� ��� !<� 6� C0FOC6C0� C6B� ?CPA6B� C>D�

;?0:><8>O� )� 4L<08� W� � ����� <0� 1@474L� 6� C0FOC6C0� C6B� A98IB� -� C>D�

;?0:><8>O�AC>�J30E>B��NC0<�C>�;?0:N<8�ECIA48�A4�OG>B�W����

UT�� -6;4L>� )� 98<4LC08� ?I<H� AC6� 2@0E89K� ?0@IAC0A6� C6B�

�

� �� �� � � � �� !<� 6�

C4C;6;J<6�

�

� � � �C>D�)�JF48�C0FOC6C0�

�

�
�
� � �� ����<0�1@47>O<��

��� &� C0FOC6C0�

�

�� � C6B� C4C02;J<6B� C>D� A6;4L>D� )�� 90CI� C6� F@><89K�

AC82;K�

�

�
�
�?>D�6�0?NAC0A6�

�

��� � � � �� �908�6�C4C;6;J<6�

�

� � � ��

���� +� @D7;NB� ;4C01>:KB� C>D� 4;103>O� C>D� C@82P<>D� !)"� C6� AC82;K�

�

�
�
�

N?>D�

�

� ���� � �908�

�

� �� � �� �� � ��

ΗΛΙΑΣΚΟΣ ΦΡΟΝΤΙΣΤΗΡΙΑ



���

UU�� (8<6CN�1@LA94C08�C6<�F@><89K�AC82;K�

�

� � � � ��AC6<�0@FK�CH<�0=N<H<�908�

0@FL548� <0� 98<4LC08� ?I<H� AC>� ���� ;4� C0FOC6C0�

�

� � �� �� �� �� -4� 9I74�

F@><89K�AC82;K�EJ@<>D;4�4E0?C>;J<6�0?N�C>�(�AC6<�

�

� �� � � � �908�JACH�

�

� �� � �� �� � �C>�A6;4L>�4?0EKB��*0�1@47>O<��

��� &�AD<I@C6A6�7JA6B�C>D�98<6C>O��

���� &�C0FOC6C0�C6B�C4C;6;J<6B�0�C>D�A6;4L>D�!��

����� &�AC82;K�?>D�6�4E0?C>;J<6�AF6;0CL548�

�

� � ����2H<L0�;4�C><������

���� +� @D7;NB� ;4C01>:KB� C6B� 2H<L0B� 7� 90CI� C6<� ?0@0?I<H� F@><89K�

AC82;K�

�

�
�
��

UV�� *0� 4=4C0AC>O<� HB� ?@>B� C6� ;><>C><L0� 908� C0� 09@NC0C0� >8� ?0@09ICH�

AD<0@CKA48B��

���

�

� �� � � � � � �� ���

����

�

� �� � � � � � �� � � �� �

�����

�

� �� � � � � �
�

�
�
�
� ��

��

UW�� *0� 4=4C0AC>O<� HB� ?@>B� C6� ;><>C><L0� 908� C0� 09@NC0C0� >8� ?0@09ICH�

AD<0@CKA48B��

���

�

� �� � �
�
�

� ��
�

����

�

� �� � �
�
�

�
�
�

�����

�

� �� � �
�

�
�
�
� ���� ����� �AC>�

�

�
�

�
�
�

�

��

����
��

����
�

UX�� *0� 4=4C0AC>O<� HB� ?@>B� C6� ;><>C><L0� 908� C0� 09@NC0C0� >8� ?0@09ICH�

AD<0@CKA48B��

���

�

� �� � � � ��� � �

����

�

� �� � � � � �

UY�� *0� 4=4C0AC4L� HB� ?@>B� C6� ;><>C><L0� 908� C0� 09@NC0C0� 6� AD<I@C6A6�

�

� �� � �
������� � �� ��� �
�
� � ��� � ����� �

��
��
��

��

ΗΛΙΑΣΚΟΣ ΦΡΟΝΤΙΣΤΗΡΙΑ



���

UU�� (8<6CN�1@LA94C08�C6<�F@><89K�AC82;K�

�

� � � � ��AC6<�0@FK�CH<�0=N<H<�908�

0@FL548� <0� 98<4LC08� ?I<H� AC>� ���� ;4� C0FOC6C0�

�

� � �� �� �� �� -4� 9I74�

F@><89K�AC82;K�EJ@<>D;4�4E0?C>;J<6�0?N�C>�(�AC6<�

�

� �� � � � �908�JACH�

�

� �� � �� �� � �C>�A6;4L>�4?0EKB��*0�1@47>O<��

��� &�AD<I@C6A6�7JA6B�C>D�98<6C>O��

���� &�C0FOC6C0�C6B�C4C;6;J<6B�0�C>D�A6;4L>D�!��

����� &�AC82;K�?>D�6�4E0?C>;J<6�AF6;0CL548�

�

� � ����2H<L0�;4�C><������

���� +� @D7;NB� ;4C01>:KB� C6B� 2H<L0B� 7� 90CI� C6<� ?0@0?I<H� F@><89K�

AC82;K�

�

�
�
��

UV�� *0� 4=4C0AC>O<� HB� ?@>B� C6� ;><>C><L0� 908� C0� 09@NC0C0� >8� ?0@09ICH�

AD<0@CKA48B��

���

�

� �� � � � � � �� ���

����

�

� �� � � � � � �� � � �� �

�����

�

� �� � � � � �
�

�
�
�
� ��

��

UW�� *0� 4=4C0AC>O<� HB� ?@>B� C6� ;><>C><L0� 908� C0� 09@NC0C0� >8� ?0@09ICH�

AD<0@CKA48B��

���

�

� �� � �
�
�

� ��
�

����

�

� �� � �
�
�

�
�
�

�����

�

� �� � �
�

�
�
�
� ���� ����� �AC>�

�

�
�

�
�
�

�

��

����
��

����
�

UX�� *0� 4=4C0AC>O<� HB� ?@>B� C6� ;><>C><L0� 908� C0� 09@NC0C0� >8� ?0@09ICH�

AD<0@CKA48B��

���

�

� �� � � � ��� � �

����

�

� �� � � � � �

UY�� *0� 4=4C0AC4L� HB� ?@>B� C6� ;><>C><L0� 908� C0� 09@NC0C0� 6� AD<I@C6A6�

�

� �� � �
������� � �� ��� �
�
� � ��� � ����� �

��
��
��

��

UZ�� !<� 280� C6<� 3O>� E>@JB� ?0@02H2LA8;6� AD<I@C6A6�

�

� �� � � AC>� ��� 8AFO>D<�

�

� �� � � �� � � � �� � � �� � � � � �� �� �
�

� 908�

�

� �� � ���� <0� 348F74L� NC8� 4L<08� 2<6ALHB�

0O=>DA0�AC>���6�AD<I@C6A6�

�

� �� � �
�� � �� �

�
�� � �

� � �� ��� � �

��

��
��

����
��

U[�� *0� 1@474L� >�

�

� � �� PAC4� 6�

�

� �� � � ���� � � �� �
�
�
� ��

�
� ��� <0� JF48�

09@NC0C>�AC>�

�

�
�
����907PB�908�C>�4L3>B�C>D�09@NC0C>D��

VR�� *0� 1@474L� >�

�

� � �� PAC4� 6� AD<I@C6A6�

�

� �� � �
��

�

�
� ��

�
� �� ���� �� � <0�

4L<08�2<6ALHB�E7L<>DA0�AC>����

VS�� *0� 1@474L� >�

�

� � � � PAC4� 6� 4:IF8AC6� C8;K� C6B�

�

� �� � �
�

�
� �� � �� ��� � � <0�

2L<4C08�4:IF8AC6��

VT�� *0�:D74L�6�4=LAHA6�

�

� ��� �
��� ��

VU�� *0�:D74L�6�4=LAHA6�

�

��
�
� ��

�
� ����� � � ��

VV�� *0�:D74L�6�4=LAHA6�

�

�
�
� �

�
� �

�
� �

� ��

VW�� *0�348F74L�NC8�>8�AD<0@CKA48B�

�

� �� � � �� ���908�

�

� �� � � �
�

�
�
�
� � �JF>D<�J<0�

908�;N<>�9>8<N�A6;4L>�AC>�>?>L>�JF>D<�9>8<K�4E0?C>;J<6��

VX�� /ACH� ��� �� ?0@02H2LA8;4B� ;4�

�

� �� � � � �� � � 908�

�

� � �� � � � � �� �� � � � �� � � 280�

9I74�

�

� � � ��*0�348F74L�NC8�>8� �����JF>D<�J<0�;N<>�9>8<N�A6;4L>�AC>�>?>L>�

JF>D<�9>8<K�4E0?C>;J<6��

VY�� *0�0?>348F74L�NC8��

���

�

� �� � � � ���280�9I74�

�

� � � ��

����

�

�� � �
�
�

�

��

��
��

��

��
����� ���280�9I74�

�

� � � ��

�����

�

�
�
��� � �

�
�

�
�280�9I74�

�

� � � ��

VZ�� *0�0?>348F74L�NC8�

�

��� ��� �� ���� � �280�9I74�

�

� � ���� � ��

V[�� *0�0?>348F74L�NC8�

�

��
�
�� � � �� � ��

�
� ��

�
���280�9I74�

�

� � � ��

WR�� *0�0?>348F74L�NC8�280�9I74�

�

� � ��8AFO48�

�

�� �
�
� �

��
�

��� �
�
�
�
�

�
��

WS�� !<�

�

� �� � � ��<0�0?>348F74L�NC8�

�

����
���� ��

ΗΛΙΑΣΚΟΣ ΦΡΟΝΤΙΣΤΗΡΙΑ



���

WT�� �

��� *0�1@474L�6�AF4C89K�7JA6�CH<�

�

� �� � � �� �� �908�

�

� �� � � �
�

�
��

���� (0CN?8<�<0�1@47>O<�>8�?870<>L�CO?>8�C6B�AD<4F>OB� ��AC>�

�

����� ���280�

C6<�>?>L0�8AFO48�

�

�
�
�� � � �� �� � � � � �� � �280�9I74�

�

� � � ��

WU�� $L<4C08�6�AD<I@C6A6�

�

� �� � �
� �� �

� ��
��

��� *0�1@474L�C>�?43L>�>@8A;>O�!�C6B����

���� *0�;4:4C674L�6���HB�?@>B�C6�;><>C><L0��

����� !<�

�

� �� � � ���K�

�

��� � � ��<0�0?>348F74L�NC8�

�

��
�

�
�
���

�
�
���

�
��

WV�� *0� 4=4C0AC4L� HB� ?@>B� C6� ;><>C><L0� 6� AD<I@C6A6�

�

� �� � � ��� � � � �� � ��

(0CN?8<�<0�:D74L�6�4=LAHA6�

�

�
��

�

� �
��

�

� �
�
� �

�
� �� � ��

WW�� �

��� *0�4=4C0AC4L�HB�?@>B�C6�;><>C><L0�6�AD<I@C6A6�

�

� �� � �
�
�
�� �

�
��

���� *0�:D74L�6�0<LAHA6�

�

�
�����

�� � � � ��

����� *0�:D74L�6�4=LAHA6�

�

�
�
�� � � ��

���

� � � ��

WX�� �

��� *0�4=4C0AC4L�HB�?@>B�C6�;><>C><L0�6�AD<I@C6A6�

�

� �� � �
�
�

�
��

���� *0�:D74L�AC>�

�

���� ��6�4=LAHA6�

�

�
���

� � ���� ��

����� *0�AD29@L<4C08�C>DB�0@87;>OB�

�

�
� �908�

�

�
�

�
��

WY�� �

��� *0�4=4C0AC4L�6�

�

� �� � ��� � � �� � �;4�

�

� � ���HB�?@>B�C6�;><>C><L0��

���� *0�1@474L�>�24H;4C@89NB�CN?>B�C>D�09@NC0C>D�C6B�

�

� �� � ��

����� *0�1@474L�6�;J28AC6�C8;K�C>D�0��280�C6<�>?>L0��280�9I74�

�

� � � �� 8AFO48�

�

�� � � � � �� � ��

WZ�� $L<4C08�6�AD<I@C6A6�

�

� �� � � �� �� � � � � ����

��� *0�1@474L�C>�?43L>�>@8A;>O�!�C6B����6�

�

� � �� � ��6�

�

������ �� � ��

���� *0�;4:4C674L�6���HB�?@>B�C6�;><>C><L0�908�<0�1@474L�C>�?@NA6;>�C6B�

���

ΗΛΙΑΣΚΟΣ ΦΡΟΝΤΙΣΤΗΡΙΑ



���

WT�� �

��� *0�1@474L�6�AF4C89K�7JA6�CH<�

�

� �� � � �� �� �908�

�

� �� � � �
�

�
��

���� (0CN?8<�<0�1@47>O<�>8�?870<>L�CO?>8�C6B�AD<4F>OB� ��AC>�

�

����� ���280�

C6<�>?>L0�8AFO48�

�

�
�
�� � � �� �� � � � � �� � �280�9I74�

�

� � � ��

WU�� $L<4C08�6�AD<I@C6A6�

�

� �� � �
� �� �

� ��
��

��� *0�1@474L�C>�?43L>�>@8A;>O�!�C6B����

���� *0�;4:4C674L�6���HB�?@>B�C6�;><>C><L0��

����� !<�

�

� �� � � ���K�

�

��� � � ��<0�0?>348F74L�NC8�

�

��
�

�
�
���

�
�
���

�
��

WV�� *0� 4=4C0AC4L� HB� ?@>B� C6� ;><>C><L0� 6� AD<I@C6A6�

�

� �� � � ��� � � � �� � ��

(0CN?8<�<0�:D74L�6�4=LAHA6�

�

�
��

�

� �
��

�

� �
�
� �

�
� �� � ��

WW�� �

��� *0�4=4C0AC4L�HB�?@>B�C6�;><>C><L0�6�AD<I@C6A6�

�

� �� � �
�
�
�� �

�
��

���� *0�:D74L�6�0<LAHA6�

�

�
�����

�� � � � ��

����� *0�:D74L�6�4=LAHA6�

�

�
�
�� � � ��

���

� � � ��

WX�� �

��� *0�4=4C0AC4L�HB�?@>B�C6�;><>C><L0�6�AD<I@C6A6�

�

� �� � �
�
�

�
��

���� *0�:D74L�AC>�

�

���� ��6�4=LAHA6�

�

�
���

� � ���� ��

����� *0�AD29@L<4C08�C>DB�0@87;>OB�

�

�
� �908�

�

�
�

�
��

WY�� �

��� *0�4=4C0AC4L�6�

�

� �� � ��� � � �� � �;4�

�

� � ���HB�?@>B�C6�;><>C><L0��

���� *0�1@474L�>�24H;4C@89NB�CN?>B�C>D�09@NC0C>D�C6B�

�

� �� � ��

����� *0�1@474L�6�;J28AC6�C8;K�C>D�0��280�C6<�>?>L0��280�9I74�

�

� � � �� 8AFO48�

�

�� � � � � �� � ��

WZ�� $L<4C08�6�AD<I@C6A6�

�

� �� � � �� �� � � � � ����

��� *0�1@474L�C>�?43L>�>@8A;>O�!�C6B����6�

�

� � �� � ��6�

�

������ �� � ��

���� *0�;4:4C674L�6���HB�?@>B�C6�;><>C><L0�908�<0�1@474L�C>�?@NA6;>�C6B�

���

����� *0�:D74L�6�4=LAHA6�

�

��� � �
�
�
��

�
��

���� !<�

�

� � � ����<0�0?>348F74L�NC8�

�

� �� �

�
�
��

�
�

�
��

W[�� $L<4C08�6�AD<I@C6A6�

�

� �� � �� �
� �

� �;4�

�

� � � ��

��� *0�1@474L�6�?0@I2H2>B�C6B����

���� !<�

�

�
�
� �

� �280�9I74�

�

� � � ��<0�0?>348F74L�NC8�

�

� � ���

XR�� $L<4C08�6�2<6ALHB�E7L<>DA0�AD<I@C6A6�

�

� ��� ���

��� *0�:D74L�6�0<LAHA6�

�

� �
�
� ��� � � � � � �� � ��

���� *0�:D74L�6�0<LAHA6�

�

�
�
�
���

��
���

� ��
�
� �� � �� � ����

XS�� !<�280�9I74�

�

� � � �8AFO48�

�

�
��
��

�
�

��N?>D�

�

� � � ��<0�348F74L�NC8�

�

� � ���

XT�� /ACH� >8� AD<0@CKA48B�

�

� �� � � �� 908�

�

� �� � � ?0@02H2LA8;4B� AC>� ��� ?>D�

38J@F><C08� 0?N� C6<� 0@FK� CH<� 0=N<H<�� !<� 280� 9I74�

�

� � �� 8AFO48� NC8�

�

�� � �� � ��� � � ��� �� � ���� � �� �� <0� 0?>348F74L� NC8� >8� ��� �� JF>D<� 9>8<K�

4E0?C>;J<6�A4�9>8<N�A6;4L>��

XU�� /ACH�

�

� �� � � ?0@02H2LA8;6�AC>��� ;4�

�

�
� �� �

���� �� � � �
� �� � � 280� 9I74�

�

� � ���

!<�6�4E0?C>;J<6�C6B� ��AC>�

�

� � � �?4@<I�0?N�C>�A6;4L>�

�

� ���� � ��

�

� � � ��<0�

348F74L�NC8�6���4EI?C4C08�AC><�I=><0�����AC>�

�

� � � ��

XV�� /ACH�6�AD<I@C6A6���?0@02H2LA8;6�AC>����280�C6<�?0@I2H2>�C6B�>?>L0B�

8AFO48�

�

��
�
� � �� � � �� � � �� ���� � �� � �� � ��� 280� 9I74�

�

� � ��� *0� 1@474L� >�

CO?>B�C6B�

�

� � �AC>����

XW�� *0�1@474L�>�CO?>B�C6B�?0@02H2LA8;6B�AD<I@C6A6B����280�C6<�>?>L0�8AFO48�

�

� � �� � ���� � �� �� � ���280�9I74�

�

� � ���

XX�� !<�

�

�� � �� � ����� � � �� � � 280� 9I74�

�

� � ����� � �� <0� 0?>348F74L� NC8� 6�

?0@02H2LA8;6�

�

� �� � �?0L@<48�74C89JB�C8;JB�AC>�

�

����� � ��

XY�� !<�280�C6<�I@C80�908�?0@02H2LA8;6�

�

� �� � �AC>����280�9I74�

�

� � ��8AFO48�NC8�

�

�
� �� � � �

�
�
�

�
�
�
� � ��� �� ��<0�1@474L�>�

�

� � ��908�<0�4=4C0AC4L�6� ��HB�?@>B�

C6�;><>C><L0�908�C0�09@NC0C0��

XZ�� *0� 4=4C0AC4L� HB� ?@>B� C6� ;><>C><L0� 908� C0� 09@NC0C0� 6� ?0@02H2LA8;6�

�

� �� � � ��AC>����0<�8AFO48�

�

�
� �� � � �� � �� �� � � �� �� ��� � � �� � ��AC>����

ΗΛΙΑΣΚΟΣ ΦΡΟΝΤΙΣΤΗΡΙΑ



���

X[�� !<� 280� 9I74�

�

� � �� 8AFO48�

�

�
�
�� � � � � �� � � � � ����� � � � ��� �� � � � �� <0�

348F74L�NC8�6�?0@02H2LA8;6�

�

� �� � �34<�JF48�09@NC0C0��

YR�� /ACH�

�

� �� � �� ?0@02H2LA8;6� AC>� ��� ;4�

�

�
� �� � � �� � �� �� � � ���� ����� � � � 280�

9I74�

�

� � ���N?>D�

�

� �� � � ��AC>����

��� *0�4=4C0AC4L�6���HB�?@>B�C6�;><>C><L0�908�C0�09@NC0C0��

���� *0�1@474L�6�4=LAHA6�C6B�4E0?C>;J<6B�C6B�2@0E89KB�?0@IAC0A6B�C6B�

�

� �� � �AC>�

�

�
�
� ���

����� !<�280�9I74�

�

� � �� 8AFO48�NC8�

�

�
� �� �

������ � �� ��<0�1@474L�6�C8;K�C>D�

�

� ����

YS�� *0� ;4:4C67>O<� HB� ?@>B� C0� 9>L:0� 908� C0� A6;4L0� 90;?KB� >8� ?0@09ICH�

AD<0@CKA48B��

���

�

� �� � � � � � �� � � �� � � �� � � �

����

�

� �� � � � � � �� � � �� � � � �

YT�� *0� ;4:4C67>O<� HB� ?@>B� C0� 9>L:0� 908� C0� A6;4L0� 90;?KB� >8� ?0@09ICH�

AD<0@CKA48B��

���

�

� �� � �
�
�
� � � �

� ��
�

����

�

� �� � �
���

������
�AC>�

�

����� ��

YU�� *0� ;4:4C67>O<� HB� ?@>B� C0� 9>L:0� 908� C0� A6;4L0� 90;?KB� >8� ?0@09ICH�

AD<0@CKA48B��

���

�

� �� � � ��� � �

����

�

� �� � � � ��� � � �� � �

YV�� *0� ;4:4C674L� HB� ?@>B� C0� 9>L:0� 908� C0� A6;4L0� 90;?KB� 6� AD<I@C6A6�

�

� �� � �
������� � � �

�
�

������
�
�
� � � �

��

	�
��


�
��

��

YW�� *0� 1@47>O<� >8�

�

��� � � � PAC4� 6� 2@0E89K� ?0@IAC0A6� C6B� AD<I@C6A6B�

�

� �� � �� �� � � �� � � � �<0�JF48�C>�

�

� ���� � �A6;4L>�90;?KB��

YX�� *0�1@47>O<�>8�C8;JB�C>D�

�

� � �
� ��PAC4�6�AD<I@C6A6�

�

� �� � �
� ��

�
� � �

�
�<0�

;6<�4;E0<L548�A6;4L>�90;?KB��

ΗΛΙΑΣΚΟΣ ΦΡΟΝΤΙΣΤΗΡΙΑ



���

X[�� !<� 280� 9I74�

�

� � �� 8AFO48�

�

�
�
�� � � � � �� � � � � ����� � � � ��� �� � � � �� <0�

348F74L�NC8�6�?0@02H2LA8;6�

�

� �� � �34<�JF48�09@NC0C0��

YR�� /ACH�

�

� �� � �� ?0@02H2LA8;6� AC>� ��� ;4�

�

�
� �� � � �� � �� �� � � ���� ����� � � � 280�

9I74�

�

� � ���N?>D�

�

� �� � � ��AC>����

��� *0�4=4C0AC4L�6���HB�?@>B�C6�;><>C><L0�908�C0�09@NC0C0��

���� *0�1@474L�6�4=LAHA6�C6B�4E0?C>;J<6B�C6B�2@0E89KB�?0@IAC0A6B�C6B�

�

� �� � �AC>�

�

�
�
� ���

����� !<�280�9I74�

�

� � �� 8AFO48�NC8�

�

�
� �� �

������ � �� ��<0�1@474L�6�C8;K�C>D�

�

� ����

YS�� *0� ;4:4C67>O<� HB� ?@>B� C0� 9>L:0� 908� C0� A6;4L0� 90;?KB� >8� ?0@09ICH�

AD<0@CKA48B��

���

�

� �� � � � � � �� � � �� � � �� � � �

����

�

� �� � � � � � �� � � �� � � � �

YT�� *0� ;4:4C67>O<� HB� ?@>B� C0� 9>L:0� 908� C0� A6;4L0� 90;?KB� >8� ?0@09ICH�

AD<0@CKA48B��

���

�

� �� � �
�
�
� � � �

� ��
�

����

�

� �� � �
���

������
�AC>�

�

����� ��

YU�� *0� ;4:4C67>O<� HB� ?@>B� C0� 9>L:0� 908� C0� A6;4L0� 90;?KB� >8� ?0@09ICH�

AD<0@CKA48B��

���

�

� �� � � ��� � �

����

�

� �� � � � ��� � � �� � �

YV�� *0� ;4:4C674L� HB� ?@>B� C0� 9>L:0� 908� C0� A6;4L0� 90;?KB� 6� AD<I@C6A6�

�

� �� � �
������� � � �

�
�

������
�
�
� � � �

��

	�
��


�
��

��

YW�� *0� 1@47>O<� >8�

�

��� � � � PAC4� 6� 2@0E89K� ?0@IAC0A6� C6B� AD<I@C6A6B�

�

� �� � �� �� � � �� � � � �<0�JF48�C>�

�

� ���� � �A6;4L>�90;?KB��

YX�� *0�1@47>O<�>8�C8;JB�C>D�

�

� � �
� ��PAC4�6�AD<I@C6A6�

�

� �� � �
� ��

�
� � �

�
�<0�

;6<�4;E0<L548�A6;4L>�90;?KB��

YY�� *0�1@474L�>�

�

� � ���PAC4�6�AD<I@C6A6�

�

� �� � �
�
�
��

�
��

�<0�AC@JE48�C0�9>L:0�

I<H�AC>����

YZ�� *0� 348F74L� NC8� C0� A6;4L0� 90;?KB� C6B� AD<I@C6A6B�

�

� �� � � ����
�

� 4L<08�

AD<4D74809I��

Y[�� !<�6�?0@02H2LA8;6���4;E0<L548�AC>�

�

�
�
�A6;4L>�90;?KB��CNC4�34<�;?>@4L�<0�

JF48�AC>�

�

�
�
�908�09@NC0C>��

ZR�� !<� 6� ?0@02H2LA8;6� �� 4L<08� 9D@CK� 908� 4;E0<L548� AC>�

�

�
�
� 09@NC0C>� CNC4�

0DCN�4L<08�4:IF8AC>��

ZS�� !<�280�C6�3O>�E>@JB�?0@02H2LA8;6�AD<I@C6A6���4L<08�

�

������ �� � � ��AC>����<0�

4=4C0AC4L�6�

�

� �� � � �
� �� � �HB�?@>B�C0�9>L:0��

ZT�� !<�280�C6<�?0@02H2LA8;6���4L<08�

�

� �� � � � �� � �� � � �280�9I74�

�

� � ����� ���<0�

348F74L�NC8�6�AD<I@C6A6���4L<08�9>L:6�AC>�

�

����� ���

ZU�� /ACH� NC8� 6� ?0@02H2LA8;6� �� AC@JE48� C0� 9>L:0� 9ICH�� !<� 6�

�

� � � � �� � � �

4EI?C4C08�AC6<���AC>�

�

�
�
��<0�:D74L�6�4=LAHA6�

�

� �� � � �� � � ��

ZV�� /ACH� NC8� 6� ?0@02H2LA8;6� �� AC@JE48� C0� 9>L:0� I<H� AC>�

�

���� � �� *0�

0?>348F74L�NC8�

�

� �� � � � �� � � � � �� � � ��� ��280�9I74�

�

� � ���� � ��

ZW�� /ACH�

�

� �� � � 3O>� E>@JB� ?0@02H2LA8;6� AC>� ��� ;4�

�

�� � � �� �� � � � � � �� � � ��
�

� �
�
��� 280� 9I74�

�

� � ��� *0� 348F74L� NC8� 6�

�

� � �

4EI?C4C08�AC><�

�

�� � �AC>�

�

�
�
� ���*0�1@47>O<�4?LA6B�C0�A6;4L0�90;?KB�C6B�

���

ZX�� /ACH� �� 3O>� E>@JB� ?0@02H2LA8;6� AC>�

�

����� �� 280� C6<� >?>L0� 8AFO48�

�

�� � �� �� � � �� � � � � � 280� 9I74�

�

� � � �� *0� 348F74L� NC8� 34<� D?I@F48� AC6<�

2@0E89K�?0@IAC0A6�C6B���A6;4L>�90;?KB�;4�>@85N<C80�4E0?C>;J<6��/F48�

6�2@0E89K�?0@IAC0A6�C6B���A6;4L>�90;?KB��

ZY�� *0�D?>:>28AC>O<�C0�N@80��

��� ���
���

�
� ���� ��

�� � ��� �
�

���� ���
���

�
�
� � ��

��
�
� �

�

ZZ�� *0�D?>:>28AC>O<�C0�N@80��

ΗΛΙΑΣΚΟΣ ΦΡΟΝΤΙΣΤΗΡΙΑ



���

��� ���
���

����� ����

�
�

�

���� ���
���

�� �
�
� �

�
��� �

�� ����
�

Z[�� *0�D?>:>28AC4L�C>�N@8>� ���
���

��� ��
�

�
�
�

���
�
	�



��
��

[R�� *0�D?>:>28AC>O<�C0�N@80��

��� ���
����

�
�
� � ����

�
�
� �

�

���� ���
���

�

�� � � �� �

��
� �

�

�

[S�� *0�D?>:>28AC>O<�C0�N@80��

��� ���
���

�
�
�
�� �� � �

���� ���
����

� ��� ���
� �
�

�
��

	
�

�

[T�� *0�D?>:>28AC>O<�C0�N@80��

��� ���
���

�

�
�
�

�

�
�

�

���� ���
���

�

�

�
����

�
�

��
�

��
�

[U�� *0� 4=4C0AC4L� HB� ?@>B� C6� AD<JF480� 908� <0� 1@474L�� N?>D� D?I@F48�� 6�

?0@I2H2>B�C6B� � �� � �

�� � � �

� � ��

�� �
�� � � � �

���� � � �

�

�

�
�

�

�
�

��N?>D�� �� �;4�� � � ��

[V�� *0� 1@47>O<� C0� 0�� 1�� PAC4� <0� 4L<08� <0� 4L<08� ?0@02H2LA8;6� AC>� �� 6�

AD<I@C6A6� � �� � �
� ��� �
� ��

� � � �

��� � �� � � �

�

�
�

��
��

[W�� /ACH� ��� ��� 3O>� E>@JB� ?0@02H2LA8;4B� ;4� � �� � � � � 908�

� �
� �� �

� �� �
��� �

� � �� � � �� � �� �

� �� �
�� !<� 8AFO48� NC8�

ΗΛΙΑΣΚΟΣ ΦΡΟΝΤΙΣΤΗΡΙΑ



���

��� ���
���

����� ����

�
�

�

���� ���
���

�� �
�
� �

�
��� �

�� ����
�

Z[�� *0�D?>:>28AC4L�C>�N@8>� ���
���

��� ��
�

�
�
�

���
�
	�



��
��

[R�� *0�D?>:>28AC>O<�C0�N@80��

��� ���
����

�
�
� � ����

�
�
� �

�

���� ���
���

�

�� � � �� �

��
� �

�

�

[S�� *0�D?>:>28AC>O<�C0�N@80��

��� ���
���

�
�
�
�� �� � �

���� ���
����

� ��� ���
� �
�

�
��

	
�

�

[T�� *0�D?>:>28AC>O<�C0�N@80��

��� ���
���

�

�
�
�

�

�
�

�

���� ���
���

�

�

�
����

�
�

��
�

��
�

[U�� *0� 4=4C0AC4L� HB� ?@>B� C6� AD<JF480� 908� <0� 1@474L�� N?>D� D?I@F48�� 6�

?0@I2H2>B�C6B� � �� � �

�� � � �

� � ��

�� �
�� � � � �

���� � � �

�

�

�
�

�

�
�

��N?>D�� �� �;4�� � � ��

[V�� *0� 1@47>O<� C0� 0�� 1�� PAC4� <0� 4L<08� <0� 4L<08� ?0@02H2LA8;6� AC>� �� 6�

AD<I@C6A6� � �� � �
� ��� �
� ��

� � � �

��� � �� � � �

�

�
�

��
��

[W�� /ACH� ��� ��� 3O>� E>@JB� ?0@02H2LA8;4B� ;4� � �� � � � � 908�

� �
� �� �

� �� �
��� �

� � �� � � �� � �� �

� �� �
�� !<� 8AFO48� NC8�

� �� �

� ��� �
�

� �� �
�

�

� ��� �
�
�

�

� ��
�
� �� �

� �� �
�280�9I74� � � � ��<0�D?>:>28AC4L�C>�

���
���

� �� � ��

[X�� *0� 1@474L� >� CO?>B� C6B� AD<4F>OB� AD<I@C6A6B� � �� � � AC>� ��� 0<� 280� 9I74�

� �� �8AFO48����� ���� � � �� �� � � � � �� ����
� � � �� � � �� � �� � ��� � ��

[Y�� !<�6�AD<I@C6A6� � �� � �4L<08�C@48B�E>@JB�?0@02H2LA8;6��<0�1@474L�C>�N@8>�

���
���

� � ����� � � � � � �� �
�
�

��

[Z�� !<� � �� � � �� � � �� �<0�D?>:>28AC4L�C>�N@8>� ���
���

�
��
�� �� �

�

��

�� � ��
��

[[�� !<�6���4L<08�3O>�E>@JB�?0@02H2LA8;6�;4� � �� � � � � �� � � � �908� ��� �� � � � ��<0�

4=4C0AC4L�0<�JF48�AD<4FK�?0@I2H2>�6�� �� � �

�� �� �� �

� ��� �
�
� � � �

�
� � �� � � �

�

�
�

�
�

��

SRR�� !<� 6� AD<I@C6A6� � �� � � 4L<08� 3O>� E>@JB� ?0@02H2LA8;6�� AC>� �
�
� � �

4;E0<L548�09@NC0C>�908�C>� ���
���

��
�
� � � �� �

�
�
� �� � � � �� �

� � ��<0�D?>:>28AC4L�6� ��� �� � ��

SRS�� !<� 280� C6<� ?0@02H2LA8;6� AD<I@C6A6� � �� � � � � 8AFO48�

� � �� � � �� � �� �� � � � � � � ��� �
�
�

�
�280�9I74� � �� ��<0�;4:4C674L�6� ��HB�

?@>B�C6�;><>C><L0�908�<0�D?>:>28AC4L�C>� ���
���

� �� � ��

�
�

��

SRT�� "@4LC4�C8B�90C09N@DE4B�0AO;?CHC4B�CH<�?0@09ICH�AD<0@CKA4H<��

��� � �� � �
�
�
� �� � �

�
�
� �

�

���� � �� � �
�
�
� �� � �

�
�
� �� � �

�

SRU�� "@4LC4�C8B�90C09N@DE4B�0AO;?CHC4B�CH<�?0@09ICH�AD<0@CKA4H<��

��� � �� � �
�
�
��

�
�

�

���� � �� � �
�

� � �� �
�

ΗΛΙΑΣΚΟΣ ΦΡΟΝΤΙΣΤΗΡΙΑ



���

SRV�� *0� 1@47>O<� >8� 90C09N@DE4B� 0AO;?CHC4B� C6B� AD<I@C6A6B�

� �� � �

�� ��

����
���� � � � �

�

� � �
��� � � � �

�

�
�
�

�
�
�

��

SRW�� �*0�1@47>O<�>8�?:I284B�0AO;?CHC4B�CH<�?0@09ICH�AD<0@CKA4H<��

��� � �� � �
�

�
�
� � �

� ��
�

���� � �� � � � �
��

�
�
� ��

�

SRX�� *0�1@47>O<�>8�?:I284B�0AO;?CHC4B�CH<�?0@09ICH�AD<0@CKA4H<��

��� � �� � � ��
�
� �� �� �

���� � �� � � �
�� � �

� ��
�

SRY�� *0�1@47>O<�>8�?:I284B�0AO;?CHC4B�CH<�?0@09ICH�AD<0@CKA4H<��

��� � �� � � ���
�

�
�

���� � �� � �
�
�
� �

�

�
�

SRZ�� *0�1@47>O<�>8�0AO;?CHC4B�C6B�AD<I@C6A6B� � �� � �
�

�� � � � ��
��

SR[�� *0�1@474L�6� C8;K�C>D�� �� �PAC4�6� 4D74L0� � � � � � � <0� 4L<08�0AO;?CHC6�

C6B� � �� � �
�� � �� � � � ��

� ��
�

��

SSR�� *0�1@47>O<�>8���� �� �PAC4�6� � � � � �� � � �<0�4L<08�0AO;?CHC6�AC>��� �

C6B� � �� � � ��� � �� � �� ��(0CN?8<�<0�1@474L�C>� ���
����

�
�
�� � � ���

�
��

SSS�� !<� �� AD<4FKB� AC>� ����� � � 908� 280� 9I74� � � � � 4L<08�
�
� �

�
� � �� � �

�

�
�� <0�

1@474L�6�90C09N@DE6�908�6�?:I280�0AO;?CHC6�C6B����
SST�� !<�6� � � � � �� � � �4L<08�0AO;?CHC6�C6B��� �AC>� �� ��<0�1@474L�>� � �� �0<�

4L<08�2<HACN�NC8� ���
����

� � ��� � � �� � � ���

� �� � � � �� � � ��� ����
� � ��

SSU�� !<� ���
����

� �� � � ��

�
�
��

� � ��<0�1@474L�6�?:I280�0AO;?CHC6�C6B���AC>��� ��

ΗΛΙΑΣΚΟΣ ΦΡΟΝΤΙΣΤΗΡΙΑ



���

SRV�� *0� 1@47>O<� >8� 90C09N@DE4B� 0AO;?CHC4B� C6B� AD<I@C6A6B�

� �� � �

�� ��

����
���� � � � �

�

� � �
��� � � � �

�

�
�
�

�
�
�

��

SRW�� �*0�1@47>O<�>8�?:I284B�0AO;?CHC4B�CH<�?0@09ICH�AD<0@CKA4H<��

��� � �� � �
�

�
�
� � �

� ��
�

���� � �� � � � �
��

�
�
� ��

�

SRX�� *0�1@47>O<�>8�?:I284B�0AO;?CHC4B�CH<�?0@09ICH�AD<0@CKA4H<��

��� � �� � � ��
�
� �� �� �

���� � �� � � �
�� � �

� ��
�

SRY�� *0�1@47>O<�>8�?:I284B�0AO;?CHC4B�CH<�?0@09ICH�AD<0@CKA4H<��

��� � �� � � ���
�

�
�

���� � �� � �
�
�
� �

�

�
�

SRZ�� *0�1@47>O<�>8�0AO;?CHC4B�C6B�AD<I@C6A6B� � �� � �
�

�� � � � ��
��

SR[�� *0�1@474L�6� C8;K�C>D�� �� �PAC4�6� 4D74L0� � � � � � � <0� 4L<08�0AO;?CHC6�

C6B� � �� � �
�� � �� � � � ��

� ��
�

��

SSR�� *0�1@47>O<�>8���� �� �PAC4�6� � � � � �� � � �<0�4L<08�0AO;?CHC6�AC>��� �

C6B� � �� � � ��� � �� � �� ��(0CN?8<�<0�1@474L�C>� ���
����

�
�
�� � � ���

�
��

SSS�� !<� �� AD<4FKB� AC>� ����� � � 908� 280� 9I74� � � � � 4L<08�
�
� �

�
� � �� � �

�

�
�� <0�

1@474L�6�90C09N@DE6�908�6�?:I280�0AO;?CHC6�C6B����
SST�� !<�6� � � � � �� � � �4L<08�0AO;?CHC6�C6B��� �AC>� �� ��<0�1@474L�>� � �� �0<�

4L<08�2<HACN�NC8� ���
����

� � ��� � � �� � � ���

� �� � � � �� � � ��� ����
� � ��

SSU�� !<� ���
����

� �� � � ��

�
�
��

� � ��<0�1@474L�6�?:I280�0AO;?CHC6�C6B���AC>��� ��

SSV�� !<� � �� � � � � �� � � � � ��
� ��

�
�908�6� � � � � � � � �4L<08�6�?:I280�0AO;?CHC6�

C6B���AC>��� ��<0�1@474L�6�?:I280�0AO;?CHC6�C6B� � �� � �AC>��� ��

SSW�� !<� ���
����

� �� � � �� ��� � � � � 908� 8AFO48� NC8� � �� � � �� � �� �� � �� <0� 1@474L� 6�

0AO;?CHC6�AC>� �� �C6B� � �� � ��*0�348F74L�NC8� � �� � � � �908� � �� � � � �AC>�

�� �908�<0�1@474L�C>� ���
����

�� �� � � �� �� �� �� � ��
SSX�� *0� 2L<48� ;4:JC6� 908� <0� ?0@0AC074L� 2@0E89I� 6� AD<I@C6A6�

� �� � � ��� � ��� � ��� ���� ��� ��

SSY�� *0�2L<48�6�;4:JC6�908�<0�?0@0AC074L�2@0E89I�6� � �� � �
��

�
�
��

��

SSZ�� *0�2L<48�;4:JC6�908�<0�?0@0AC074L�2@0E89I�6� � �� � � �
�
� �� � � ��

SS[�� *0�2L<48�;4:JC6�908�<0�?0@0AC074L�2@0E89I�6�AD<I@C6A6� � �� � �
�� �

�
��

STR�� *0�2L<48�;4:JC6�908�<0�?0@0AC074L�2@0E89I�6� � �� � � ��
�
�

� ��

STS�� *0� 2L<48� ;4:JC6� 908� <0� ?0@0AC074L� 2@0E89I� AC>� ����� � � 6� AD<I@C6A6�

� �� � �
���

���� � �
��

STT�� *0� 2L<48� ;4:JC6� 908� <0� ?0@0AC074L� 2@0E89I� 6� � �� � �

�
� ��

�
� � � �

�� �

�
� � � �

�

�
��

�
�
�

���

(0CN?8<�<0�1@474L�C>�?:K7>B�CH<�@85P<�C6B�4=LAHA6B� � �� � � � ��0<I:>20�

;4�C8B�38IE>@4B�C8;JB�C>D�� �� ��

ΗΛΙΑΣΚΟΣ ΦΡΟΝΤΙΣΤΗΡΙΑ


	Ekswfyllo_Mathimatica_G_Paragwgoi
	Paragwgoi_new

