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%XQD�J|UH��ELU�oDUSDQÔ�[�����RODQ�SROLQRP�DüDÿÔGDNL-
OHUGHQ�KDQJLVLGLU"

(
$��3�[�������²��� %��3�[�²�������

&��3�[����������� ��������������������������������������'��3��[��²���

� (��3���²��[����[�²���

��� $úDýÕGD�VSRW�ODPED�WDNÕODFDN�GLNG|UWJHQ�ELoLPLQGHNL�ELU�
\HULQ�|Oo�OHUL�J|VWHULOPLúWLU�

Spot lamba
x cm kenarlı kare

P(x) cm

Boşluk (5 + x) cm

*UL�UHQNOL�GLNG|UWJHQVHO�E|OJH\H�NRPúX�LNL�ODPED�DUDVÕQGD�
�����[��FP�ERúOXN�RODFDN�ELoLPGH�úHNLOGHNL�JLEL��[�WDQH�VSRW�
ODPED�\HUOHúWLULOHFHNWLU�

'LNG|UWJHQVHO�E|OJHQLQ�X]XQOXÿX�3�[��SROLQRPX�LOH�
LIDGH�HGLOGLÿLQH�J|UH��3����GHÿHUL�NDoWÔU"

'
$����� %����� &����� '����� (����
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��� ûNLQFL�GHUHFHGHQ�3�[��SROLQRPXQXQ�NDWVD\ÕODUÕQGDQ�ROXúDQ�
N�PH��$� �^²���`�GLU�

%XQD�J|UH��NDo�IDUNOÔ�3�[��SROLQRPX�\D]ÔODELOLU"
$

$���� %���� &���� '���� (����

����%LU�WUDNW|U�Q�DUND�WHNHUOHýLQLQ�oHYUHVL��[������EU��|Q�WHNHU�
OHýLQLQ�oHYUHVL��[�²����EU�GLU�

%X�WUDNW|U�[�����[����P[���Q�EU�\RO�DOGÕýÕQGD�WHNHUOHNOHU�VÕ�
UDVÕ\OD�D�YH�E�WXU�DWPÕúODUGÕU�

%XQD�J|UH��P����Q�WRSODPÔ�NDoWÔU"
(

$����� %���� &��²�� '��²��� (��²��

���� �[������LOH�WDP�E|O�QHQ��o�QF��GHUHFHGHQ�ELU�3�[��SROLQR�
PXQXQ��[�²������[�²����YH��[�²����LOH�E|O�P�QGHQ�NDODQODU�
HúLW�ROXS����GLU�

%XQD�J|UH��3�[��SROLQRPXQXQ�[�LOH�E|O�P�QGHQ�NDODQ�
NDoWÔU"

(
$��²�� %���� &���� '���� (���

����$úDýÕGDNL�VD\Õ�GRýUXVXQGD�[�LOH�[��DUDVÕ���HúLW�SDUoD\D�E|�
O�Q�S�3�[��SROLQRPXQXQ�\HUL�J|VWHULOPLúWLU�

3�[�

[ [�

%XQD�J|UH��3�[��SROLQRPXQXQ�[�±���LOH�E|O�P�QGHQ�ND-
ODQ�NDoWÔU"

B
$���� %���� &���� '���� (���

��� 3�[���o�QF��GHUHFHGHQ�ELU�SROLQRPGXU�

� 3�²��� �3���� �3�²��� ����GÕU�

%XQD�J|UH��
( )
( )
6
8

P
P

�RUDQÔ�NDoWÔU"

&
$���� %�� 4

7
� &�� 4

9
� '�� 2

9
� (����

���$ �� B �� B �� D �� B �� E
�� C �� D ���$ ��� E ��� E ��� B

 

��� 3�[���ELU�SROLQRPGXU�

 <XNDUÔGD�YHULOHQ�E|OPH�LüOHPOHULQH�J|UH�E�VD\ÔVÔ�DüDÿÔ-
GDNLOHUGHQ�KDQJLVLQH�GDLPD�HüLWWLU"

'
$�� 3�[��SROLQRPXQXQ�NDWVD\ÕODU�WRSODPÕQD

%�� 3�[������SROLQRPXQXQ�VDELW�WHULPLQH��

&�� 3�[�²����SROLQRPXQXQ�NDWVD\ÕODU�WRSODPÕQD

'�� 3��[������SROLQRPXQXQ�VDELW�WHULPLQH��

(�� 3��[��SROLQRPXQXQ�GHUHFHVLQH

3�[� 3�[��²��
²

     a

3�[� [�²�D
²

     b

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Test - 6 32/è120/$5

31

��� 3�[��ELU�SROLQRPGXU�

� 3�[�����[�²���� �²�[�����²��[�

HüLWOLÿLQH�J|UH��3����NDoWÔU"
B

$��²��� %��²�� &��²�� '���� (���

��� 3�[��SROLQRPXQXQ�GHUHFHVL�YH�NDWVD\ÕODUÕQÕQ�ROXúWXUGXýX�
N�PH�

� $� �^²���²�������`�GLU�

%XQD�J|UH��NDo�IDUNOÔ�3�[��SROLQRPX�\D]ÔODELOLU"
B

$���� %���� &���� '����� (����

��� 7�SR]LWLI�WDP�VD\Õ��D�YH�E�ELUELULQGHQ�IDUNOÕ�ELUHU�DVDO�VD\Õ�
GÕU�

7�VD\ÕVÕQÕQ�DVDO�oDUSDQODUÕQD�D\UÕOPÕú�KDOL� �
7� �DP • bQ�ROPDN��]HUH�

� 3�[�� ��[���P��•��[���Q��•�[�����

SROLQRPX�YHULOL\RU�

7�VD\ÕVÕQÕQ�GRýDO�VD\Õ�E|OHQOHUL�VD\ÕVÕ����GLU�

%XQD�J|UH��3��[������SROLQRPXQXQ��[������LOH�E|O�P�Q-
GHQ�NDODQ�NDoWÔU"

'
$����� %����� &����� '����� (����

��� $úDýÕGD�

� 3�[�� �[��²��[��²��[�����

SROLQRP�IRQNVL\RQXQXQ�JUDILýLQLQ�ELU�NÕVPÕ�YHULOPLúWLU�

� [

3�[��SROLQRP�IRQNVL\RQXQXQ�[�HNVHQLQL�NHVWLýL�GLýHU�LNL�
QRNWDQÕQ�DSVLVOHUL�P�YH�Q
GLU�

%XQD�J|UH��P���Q�WRSODPÔ�NDoWÔU"
(

$���� %���� &���� '���� (���

��� 3�[��ELU�SROLQRPGXU�

 P��[�²���� ���• 3�[�²���

ROGXÿXQD�J|UH��3�±���GHÿHUL�NDo�RODELOLU"
&

$���� %���� &���� '���� (����

��� $úDýÕGD�LNLOL�RODUDN�VDWÕODQ�\RýXUW�SDNHWL�LOH�EX�\RýXUWODUÕQ�
NRQXOGXýX�NDUWRQ�NXWX�J|UVHOL�YHULOPLúWLU�

x gr x gr

� %LU�PDUNHWWH��NDUWRQ�NXWX�VD\ÕVÕ��LNLOL�\RýXUWODUÕQ�VD\ÕVÕ�YH�
LNLOL�SDNHWWHNL�ELU�\RýXUGXQ�DýÕUOÕýÕ�ELUELULQH�HúLWWLU�

� 0DUNHWWHNL�W�P�\RýXUWODUÕQ�DýÕUOÕýÕ��LNLOL�\RýXUWODUÕQ�VD\ÕVÕ�
YH�NDUWRQ�NXWXODUÕQ�WRSODP�VD\ÕVÕ�3�[��SROLQRPXGXU�

%XQD�J|UH��3�[������SROLQRPXQXQ�VDELW�WHULPLQLQ�3�[��
SROLQRPXQXQ�EDüNDWVD\ÔVÔQD�RUDQÔ�NDoWÔU"

B
$���� %���� &���� '���� (���
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����3�[��SROLQRPXQXQ��[�²�D��LOH�E|O�P�QGHQ�NDODQ���YH�
�[�²�E��LOH�E|O�P�QGHQ�NDODQ�²��GLU�

3�[��SROLQRPXQXQ�[��±��D���E��•�[���D�•�E�LOH�E|O�P�QGHQ�
NDODQ���[������ROGXÿXQD�J|UH��D���E�WRSODPÔ�NDoWÔU"

(
$���� %���� &���� '��²�� (��²�

��� 3�[��YH�4�[��ELUHU�SROLQRPGXU�

� 3�[�� �[��²��[����[�����

� 4�[�� �[���²��[�����

ROGXÿXQD�J|UH��DüDÿÔGDNL�SROLQRPODUGDQ�KDQJLVL�[�LOH�
WDP�E|O�Q�U"

$
$����• 3�[��²���• 4�[�� ��������������%��3�[��²�4�[��

&��3�[��²���• 4�[�� '����• 3�[��²���• 4�[�

� (����• 3�[������• 4�[��

��� 3�[��YH�4�[��ELUHU�SROLQRP�ROPDN��]HUH�

• 3�[��SROLQRPX�EDúNDWVD\ÕVÕ���RODQ��o�QF��GHUHFH�
GHQ�ELU�SROLQRPGXU�

• 3�[��SROLQRPXQXQ�VÕIÕUODUÕ�²�����YH�4����GLU�

4�[�±���� ��[�����ROGXÿXQD�J|UH��3�[��SROLQRPXQXQ�NDW-
VD\ÔODUÔ�WRSODPÔ�NDoWÔU"

'
$��²��� %��²��� &��²��� '��²��� (��²��

���� � 3�[�� �[��²���[��²���[������

SROLQRPX�YHULOL\RU�

%XQD�J|UH��3�[��SROLQRPXQXQ��[�±�����LOH�E|O�P�QGHQ�
NDODQ�NDoWÔU"

'
$����� %����� &����� '����� (����

�� B �� C �� B �� B �� D �� E
�� E ���$ �� D ��� D ��� E ��� C

 

����3�[��ELU�SROLQRP�YH�A[ÎR �LoLQ�3�[�� �3�_[_��ROPDN��]HUH�

,�� 3�[��SROLQRPXQXQ�oLIW�GHUHFHOL�WHULPOHULQLQ�NDWVD\ÕODU�
WRSODPÕ��3�[��SROLQRPXQXQ�NDWVD\ÕODU�WRSODPÕQD�HúLW�
WLU�

,,�� 3�[��SROLQRPXQXQ�WHN�GHUHFHOL�WHULPOHULQLQ�NDWVD\ÕODU�
WRSODPÕ�VÕIÕUGÕU�

,,,�� 3�[��SROLQRPXQXQ�NDWVD\ÕODU�WRSODPÕ�VÕIÕUGÕU��

LIDGHOHULQGHQ�KDQJLOHUL�NHVLQOLNOH�GRÿUXGXU"
&

$��<DOQÕ]�,� %��<DOQÕ]�,,� &��,���,,

� � '��,,���,,,��� � (��,���,,���,,,

��� 3�[���EDúNDWVD\ÕVÕ���RODQ�LNLQFL�GHUHFHGHQ�ELU�SROLQRPGXU�

� [�•�3�[�� ��[�²����•�3�[������

HúLWOLýL�YHULOL\RU�

%XQD�J|UH��3�[��SROLQRPXQXQ�NDWVD\ÔODUÔ�WRSODPÔ�NDo-
WÔU"

(
$��²�� %��²�� &���� '���� (���
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��� %LU�3�[��SROLQRPXQXQ��[��²��[�²����LOH�E|O�P�QGHQ�NDODQ�
��[������YH��[��²�[�²����LOH�E|O�P�QGHQ�NDODQ���[�²����GLU�

%XQD�J|UH��3�[��SROLQRPXQXQ�[��±��[�����LOH�E|O�P�Q-
GHQ�NDODQ�DüDÿÔGDNLOHUGHQ�KDQJLVLGLU"�

$
$���[����� %���[�²��� &���[

� � '���[�� � � (��[�²��

��� .DWVD\ÕODUÕ�UDNDPODUGDQ�ROXúDQ�LNLQFL�GHUHFHGHQ�ELU�3�[��
SROLQRPX�LoLQ�

• 3�[��LQ�VÕIÕUODUÕQGDQ�ELUL�²��GLU�

• 3�²�����3���

ROGXÿXQD�J|UH��EX�NRüXOODUÔ�VDÿOD\DQ�NDo�IDUNOÔ�3�[��
SROLQRPX�YDUGÔU"

'
$����� %����� &����� '����� (����

��� 3�[��YH�4�[��ELUHU�SROLQRPGXU�

 P x Q x
P x 1 Q x 1

x
x 2x 1

2

2

-

+ - +
=

+ +^
^

^
^

h
h h

h

HúLWOLýL�YHULOL\RU�

%XQD�J|UH��
P 5
P 2 Q 2

Q 5
-

-^
^

^
^

h
h

h
h �RUDQÔ�NDoWÔU"

&
$�� 2

3
� %��

5
2 � &�� 4

25
� '�� 9

16
� (���

��� a���D���D��������D���ELUHU�JHUoHN�VD\ÕGÕU�

� ��[��²�[�������� �D� + a�[���D�[
����������D��[

��

ROGXÿXQD�J|UH�

 ...
...

a a a a
a a a a

0 2 4 20

1 3 5 19
+ + + +

+ + + +

RUDQÔ�NDoWÔU"
&

$�� 8
7
� %�� 17

16
� &�� 33

31– � '�� 2
2
8
7
� (�� 3

1

��� 3�[�²����SROLQRPXQXQ�3�[������LOH�E|O�P�QGHQ�NDODQ��
�P�²���[�����YH�3�[������SROLQRPXQXQ�3�[�²����SROLQRPX�
LOH�E|O�P�QGHQ�NDODQ��²�[���Q�²����GLU�

%XQD�J|UH��P���Q�WRSODPÔ�NDoWÔU"
B

$���� %���� &���� '��²�� (��²�

��� �� 3�[���o�QF��GHUHFHGHQ�SROLQRPGXU�

� ����4�[�� �[�����[��²��[�²����SROLQRPXQ�VÕIÕUODUÕ�D\QÕ�]D�
PDQGD�3�[��SROLQRPXQXQ�VÕIÕUODUÕGÕU�

� �� 3�[��SROLQRPXQXQ�[�²���LOH�E|O�P�QGHQ�NDODQ����WÕU� 

%XQD�J|UH��3�[��SROLQRPXQXQ�NDWVD\ÔODU�WRSODPÔ�NDo-
WÔU"

$
$��²��� %��²��� &��²�� '����� (����
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��� ho�QF��GHUHFHGHQ�ELU�3�[��SROLQRPX���[�������YH�[��²�[�²���
LOH�WDP�E|O�QHELOPHNWHGLU��3�[��SROLQRPXQXQ�VDELW�WHULPL�
��
GLU��

%XQD�J|UH��3�[��SROLQRPXQXQ�EDüNDWVD\ÔVÔ�NDoWÔU"
$

$��²�� %��²�� &���� '���� (���

��� 3�[��EDúNDWVD\ÕVÕ���RODQ��o�QF��GHUHFHGHQ�ELU�SROLQRPGXU�

� �[������• 3�[������ ��[�²����• 3�[�����

HúLWOLýL�YHULOL\RU�

%XQD�J|UH��3�[��SROLQRPXQXQ�NDWVD\ÔODU�WRSODPÔ�NDo-
WÔU"

$
$���� %���� &����� '����� (����

����3�[�� ���GHQNOHPLQL�VDýOD\DQ�[�JHUoHO�VD\ÕODUÕQD�3�[��SROL�
QRPXQXQ�VÕIÕUODUÕ�GHQLU�

%XQD�J|UH�

,�� 3�[�� �[�����[����

,,�� 4�[�� �[��²�P

,,,�� %�[�� �[����Q[

SROLQRPODUÔQÔQ�HQ�D]�ELU�RUWDN�VÔIÔUÔ�ROGXÿXQD�J|UH��
P���Q�WRSODPÔ�NDoWÔU"

(
$��²�� %��²�� &���� '���� (���

�� C ���$ ���$ �� D �� C �� B
���$ ���$ ���$ ��� E ��� D

 

����'HUHFHVL��EDúNDWVD\ÕVÕQGDQ�E�\�N�RODQ�SROLQRPODUD�
�%DüD\�3ROLQRPX��GHQLU�

3�[��YH�4�[��EDúNDWVD\ÕODUÕ�SR]LWLI�WDP�VD\Õ�RODQ�ELUHU�
%DúD\�SROLQRPXGXU�

5�[�� �3�[��•�4�[���ROPDN��]HUH��GHU>5�[�@� ���GXU�

%XQD�J|UH��5�[��SROLQRPXQXQ�EDüNDWVD\ÔVÔ�HQ�oRN�
NDoWÔU"

'
$���� %����� &����� '����� (����

���

� dLWLQ�KHU�ELU�SDUoDVÕQÕ�ROXúWXUDQ�úHNLO�ELU�GLNG|UWJHQ�YH�ELU�
HúNHQDU��oJHQGHQ�ROXúPXúWXU�

�[
'LNG|UWJHQLQ�NÕVD�NHQDUÕ��[�ELULPGLU��'LNG|UWJHQLQ�X]XQ�

NHQDUÕ�NÕVD�NHQDUÕQÕQ� 2
3  kDWÕQGDQ���ELULP�ID]ODGÕU��

%XQD�J|UH��oLWLQ�ELU�SDUoDVÔQÔQ�|Q�\�]�Q�Q�DODQÔ�3�[��
SROLQRPX� LOH� LIDGH�HGLOLUVH�3�[��SROLQRPXQXQ�EDüNDW-
VD\ÔVÔ�NDo�ROXU"

$
$������ñ�� %���� &�������ñ�

� '������ñ�� (�������ñ��
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��� $úDýÕGD�$%&'�NDUHVL�YH�NHQDUODUÕ�EX�NDUHQLQ�NHQDUODUÕQD�
VROGDQ�YH�DOWWDQ�LNLúHU�ELULP���VWWHQ�YH�VDýGDQ�ELUHU�ELULP�
X]DNOÕNWD�EXOXQDQ�()./�G|UWJHQL�J|VWHULOPLúWLU�

 
 
 
 
 
 
 
 
 
 
 
 
 

L K

E

A B

D C

F

1

12

2

[�!����ROPDN��]HUH��VDUÕ�UHQNOL�E|OJHQLQ�DODQÕQÕ�LIDGH�HGHQ�
SROLQRP�

� 3�[�� ��[������GLU�

$%&'�NDUHVLQLQ� DODQÔQÔ� LIDGH� HGHQ� SROLQRP�4�[�� SR-
OLQRPX� ROGXÿXQD� J|UH�� 4�[�� SROLQRPXQXQ� NDWVD\ÔODU�
WRSODPÔ�NDoWÔU"

&
$����� %����� &����� '����� (����

��� � 3�[�� �[��²��[����

SROLQRPX��[�±����QLQ�D]DODQ�NXYYHWOHULQH�J|UH�\D]ÔOGÔ-
ÿÔQGD�ROXüDQ�\HQL�SROLQRPXQ�NDWVD\ÔODU� WRSODPÔ�NDo-
WÔU"

&
$��²�� %���� &���� '���� (����

��� %LU�KDUHNHWOLQLQ�DOGÕýÕ�\RO��<RO� �+Õ]�•�]DPDQ�IRUP�O��LOH�EX�
OXQXU�

(IH�[��NP�V�KÕ]OD��[������VDDW��&HUHQ�LVH�[�NP�V�KÕ]OD���VDDW�
KDUHNHW�HWPLúWLU�

(IH�YH�&HUHQÕLQ�DOGÕýÕ�\ROODU�VÕUDVÕ\OD�3�[��YH�4�[��SROLQRP�
ODUÕGÕU�

%XQD�J|UH��3�[� • 4�[��SROLQRPXQXQ�4�[������SROLQR-
PXQD�E|O�P�QGHQ�NDODQ�DüDÿÔGDNLOHUGHQ�KDQJLVLGLU"

'
$��²[�²��� %��²[����� &��[

� ����'���� � (��²��

��� %DúNDWVD\ÕVÕ���RODQ��o�QF��GHUHFHGHQ�3�[��SROLQRPX�YHUL�
OL\RU�

• 3�[��SROLQRPX��[�������LOH�WDP�E|O�QPHNWHGLU�

• 3�[��SROLQRPXQXQ��[�²����LOH�E|O�P�QGHQ�NDODQ�
���GLU�

%XQD�J|UH��3����NDoWÔU"
'

$����� %����� &����� '����� (����

��� 3�[��SROLQRPXQXQ��[��²����LOH�E|O�P�QGHQ�NDODQ���[�������
�[��²����LOH�E|O�P�QGHQ�NDODQ���[������GLU�

%XQD�J|UH��3�[��SROLQRPXQXQ��[�����[������LOH�E|O�P�Q-
GHQ�NDODQ�DüDÿÔGDNLOHUGHQ�KDQJLVLGLU"

'
$��[�²��� %���[�²��� &���[����

� � '���[������ ��������(���[�²��

��� $úDýÕGDNL�úHNLOGH�X]XQOXýX�_$%_�RODQ�ELU�KDODW�YHULOPLúWLU��
%X�KDODW�ELU�&�QRNWDVÕQGDQ�NHVLOLS���SDUoD\D�D\UÕOPÕúWÕU�

$ B

%LULQFL�SDUoD�3�[�� �[�����[�����SROLQRPX�LOH�LNLQFL�SDUoD��
4�[�� �[�����[�����SROLQRPX�LOH�PRGHOOHQPLúWLU�

%X�LNL�SDUoDGD�GDKD�VRQUD��[������ELULPOLN�SDUoDODUD�D\UÕO�
PÕúWÕU�

%XQD�J|UH��WRSODP�NDo�SDUoD�ROXüPXüWXU"
$

$���[����� %��[�²��� &���[����

� '��[����� (���[�²���
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��� 3�[���NDWVD\ÕODUÕ�²����LOH�����DUDVÕQGD�WDP�VD\Õ�GHýHUOHUL�
DODQ�ELULQFL�GHUHFHGHQ�ELU�SROLQRPGXU�

� 3���� ��

NRüXOXQX�VDÿOD\DQ�NDo�IDUNOÔ�3�[��SROLQRPX�YDUGÔU"
&

$����� %����� &����� '����� (����

��� 3�[��YH�4�[��EDúNDWVD\ÕODUÕ���RODQ�LNLQFL�GHUHFHGHQ�LNL�SROL�
QRPGXU��

� $�N�PHVL��3�[��SROLQRPXQXQ�VÕIÕUODUÕQÕQ

� %�N�PHVL��4�[��SROLQRPXQXQ�VÕIÕUODUÕQÕQ

N�PHVLGLU�

$� �^�`�YH�%� �^±���±�`�ROGXÿXQD�J|UH��3�[��•�4�[��SROL-
QRPXQXQ�[�±���LOH�E|O�P�QGHQ�NDODQ�NDoWÔU"�

'
$����� %����� &����� '����� (����

��� %DúNDWVD\ÕVÕ���RODQ����GHUHFHGHQ�ELU�3�[��SROLQRPX�KHU�[�
UHHO�VD\ÕVÕ�LoLQ�

� 3�[�� �3�²[�

HúLWOLýLQL�VDýODPDNWDGÕU�

3�²��� �3���� ���GÕU�

%XQD�J|UH�3����NDoWÔU"
$

$����� %����� &����� '����� (����

���� ûNLQFL�GHUHFHGHQ�W�P�NDWVD\ÕODUÕ�D\QÕ�RODQ�ELU�3�[��SROLQR�
PXQXQ�VDELW�WHULPL��4�[�� �[��²��[�²���SROLQRPXQXQ�ELU�VÕ�
IÕUÕGÕU�

%XQD�J|UH��3�[��SROLQRPXQXQ�[�����LOH�E|O�P�QGHQ�ND-
ODQ�HQ�oRN�NDoWÔU"

'
$����� %���� &���� '���� (���

����0DWHPDWLN�GHUVLQGH�ûVPDLO�gýUHWPHQ��WDKWD\D�DúDýÕGDNLOH�
UL�\D]PÕúWÕU�

�%DúNDWVD\ÕVÕ���RODQ����GHUHFH�
GHQ�ELU�3�[��SROLQRPXQX�

�[�²����� �[�²����� �[�²���� LOH�E|O�
G�J�PGH� KHS� D\QÕ� NDODQÕ� EX�
ODFDýÕ]� YH� EX� NDODQ� ELU� UDNDP�
RODFDN�

%XQD�J|UH��|ÿUHQFLOHU�WDKWDGD�\D]DQ�3�[��SROLQRPXQX�
ROXüWXUGXNODUÔQGD�NDWVD\ÔODU�WRSODPÔQÔQ�DODELOHFHÿL�HQ�
E�\�N�YH�HQ�N�o�N�GHÿHULQ�WRSODPÔQÔQ�GRÿUX�VRQXFX-
QX�NDo�RODUDN�EXOXUODU"

&
$��²��� %��²��� &��²��� '��²��� (��²��

�� D �� C �� D �� D ���$ �� C
���$ �� C �� D ��� D ��� C
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��� ùHNLOGH��$�YH�%�QRNWDODUÕQGD�EXOXQDQ�LNL�KDUHNHWOLQLQ�KÕ]�
ODUÕ�VÕUDVÕ\OD��[������NP�VD�YH��[������NP�VD�WLU�

 
 
 

A B

%X�KDUHNHWOLOHU�D\QÕ�DQGD�YH�]ÕW�\|QOHUH�GRýUX���VDDW�KDUH�
NHW�HWWLNOHULQGH�DUDODUÕQGDNL�PHVDIH���[�����[�����[������NP�
ROPDNWDGÕU�

%XQD�J|UH��KDUHNHWOLOHU�$�YH�%�QRNWDODUÔQGDQ�ELUELUOH-
ULQH�GRÿUX�KDUHNHW�HWVHOHUGL�NDo�VDDW�VRQUD�NDUüÔODüÔU-
ODU"

&
$��[����[� %��[��²�[����� &��[����[����

� �����'��[��²��� � (��[�����[� �

��� &HUHQ���]HULQGH��[�²�������[�²�����[�YH��[������SROLQRPODUÕQÕQ�
\D]ÕOÕ�ROGXýX�G|UW�E|OPHGHQ�ROXúDQ�GDUW�WDKWDVÕQD�DWÕú�\D�
SÕ\RU�

• &HUHQ�\DSWÕýÕ�DWÕúWD�YXUGXýX�E|OPH\H�4�[��GL\RU�

• .DODQ�E|OPHOHUGHNL�LIDGHOHULQ�oDUSÕPÕ\OD�3�[��SROLQR�
PX�HOGH�HGLOL\RU�

• (OGH�HWWLýL�3�[��SROLQRPXQX�4�[��SROLQRPXQD�E|O��
\RU�

%XQD�J|UH��&HUHQ
LQ�HOGH�HWWLÿL�NDODQ�DüDÿÔGDNLOHUGHQ�
KDQJLVL�RODPD]"

&
$��²�� %��²�� &���� '���� (���

��� $úDýÕGD�ELU�PDQWDU�SDQR\D�ELUHU�DGHW�LýQH�LOH�WXWWXUXOPXú�
LNL�|]GHú�NDýÕW�J|U�OPHNWHGLU�

 
 

Şekil I

Şekil II

2 birim}

8]XQ�NHQDUÕ�[��NÕVD�NHQDUÕ�[�²���ELULP�X]XQOXýXQGD�RODQ�ND�
ýÕWODU�\HWHUOL�VD\ÕGD�LýQH�EXOXQPDGÕýÕQGDQ��RN�\|Q�QGH�G��
]HOWLOLS�ELU�NDýÕW�GLýHULQLQ���ELULP��]HULQGH�RODFDN�ELoLPGH�
WHN�ELU�LýQH�LOH�WXWWXUXOPDN�LVWHQL\RU�

%X�LüOHP�X\JXODQGÔNWDQ�VRQUD�NDÿÔWODUÔQ�EHOLUWWLÿL�üHN-
OLQ� DODQÔ� 3�[��� oHYUHVL�4�[�� SROLQRPX� ROGXÿXQD� J|UH��
3�[����4�[��SROLQRPXQXQ�[�±��� LOH�E|O�P�QGHQ�NDODQ�
NDoWÔU"

'
$���� %���� &���� '��²�� (��²�

��� $úDýÕGDNL�WDEORGD�3�[����4�[��YH�%�[��SROLQRPODUÕQÕQ�[�²����
[�YH�[�����SROLQRPODUÕQGDQ�KDQJLVL�LOH�WDP�E|O�QG�ý��J|V�
WHULOPLúWLU�

[�²�� [ [����
3�[� 3�[�

4�[�
%�[� %�[�

gUQHÿLQ��3�[��SROLQRPX���[�²����YH��[�����LOH�WDP�E|O�Q�U�

%XQD�J|UH�

,�� 3�[��•�4�[��LIDGHVL�[�LOH�WDP�E|O�Q�U�

,,�� %�[��• 4�[��LIDGHVL�[�����LOH�WDP�E|O�Q�U�

,,,�� 3�[����%�[��LIDGHVL�[�²���LOH�WDP�E|O�Q�U�

LIDGHOHULQGHQ�KDQJLOHUL�GRÿUXGXU"
B

$��,�YH�,,� %��,�YH�,,,� &��,,�YH�,,,

� '��,��,,�YH�,,,� (��<DOQÕ]�,,,�
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��� 3�[��ELU�SROLQRPGXU�

� �[��²����• 3�[�²���� �[��²�P[���Q

HúLWOLýL�YHULOL\RU�

%XQD�J|UH�
 
 
 

[��²�� 3�[�
²

4�[�
.�[�

E|OPH� LüOHPLQGH�4�[����.�[�� WRSODPÔ�DüDÿÔGDNLOHUGHQ�
KDQJLVLGLU"

'
$��[����� %��[����� &��[�²��

� '��[����� (��²[�²���

��� $� �^����������������`�ROPDN��]HUH��NDWVD\ÕODUÕ�$�N�PHVLQGHQ�
VHoLOHFHN�IDUNOÕ�HOHPDQODU�RODQ�LNLQFL�GHUHFHGHQ�3�[��SROL�
QRPXQXQ�VÕIÕUODUÕQGDQ�ELUL�VÕIÕUODUÕ�WRSODPÕ��GLýHUL�LVH�VÕIÕUOD�
UÕ�oDUSÕPÕGÕU�

%XQD�J|UH��3�[��SROLQRPXQXQ��[�±���� LOH�E|O�P�QGHQ�
NDODQ�HQ�oRN�NDoWÔU"

B
$����� %����� &����� '����� (����

��� 7�P�NDWVD\ÕODUÕ�VÕIÕUGDQ�IDUNOÕ�YH�EDúNDWVD\ÕVÕ���RODQ�LNLQFL�
GHUHFHGHQ�ELU�3�[��SROLQRPXQXQ�EDúNDWVD\ÕVÕ�GÕúÕQGDNL�GL�
ýHU�NDWVD\ÕODUÕQÕQ�WDPDPÕ�3�[��SROLQRPXQXQ�VÕIÕUODUÕGÕU�

%XQD�J|UH��3�[��SROLQRPXQXQ�[�±���LOH�E|O�P�QGHQ�ND-
ODQ�NDoWÔU"

B
$����� %����� &����� '����� (����

�� C �� C �� D �� B �� D

�� B �� B �� C ���$

 

��� ûVPDLO�oDOÕúPD�PDVDVÕQGD�EXOXQDQ�GLMLWDO�VDDWLQ�VDDW�YH�
GDNLND�NÕVÕPODUÕQÕ�NXOODQDUDN�ELU�SROLQRP�\D]PDN�LVWL\RU�

%X�SROLQRPX�\D]DUNHQ�

• <D]ÕODFDN�D[����E[���F�ELoLPLQGH����GHUHFHGHQ�ELU�
SROLQRPGXU�

• %X�SROLQRPGD�GLMLWDO�VDDWWH�J|VWHULOHQ�VDDW�E|O�P��
SROLQRPXQ�EDúNDWVD\ÕVÕ��E�VD\ÕVÕ�GDNLND�E|O�P�QGH�
J|U�QHQ�VD\Õ��F�LVH�GDNLND�E|O�P�QGHNL�VD\ÕGDQ�VD�
DW�E|O�P�QGHNL�VD\Õ�oÕNDUÕODUDN�HOGH�HGLOHFHNWLU�

1 10 1

VDDW GDNLND

� gUQHýLQ��*|UVHOGHNL�VDDW�LoLQ�HOGH�HGLOHQ�SROLQRP�
� ���������[����������[���������
          ¯             ¯           ¯

� �������VDDW�����GDNLND��������²����

%XQD�J|UH��ûVPDLOÕLQ����VDDW�ER\XQFD��UHWHELOHFHýL�SROLQRP�
ODUGDQ�VDELW�WHULPL�HQ�E�\�N�RODQ�SROLQRP�3�[���VDELW�WHULPL�
HQ�N�o�N�RODQ�SROLQRP�4�[��WLU�

%XQD�J|UH��3����±�4����IDUNÔ�NDoWÔU"&
$������ %������ &������ '������ (�����

��� D�YH�E�ELUHU�SR]LWLI�WDP�VD\ÕGÕU��

� 3�[�� ��[�²����D��������[�²����D����[�����E����

SROLQRPX�YHULOL\RU�

3�[��SROLQRPXQXQ�[�±���LOH�WDP�E|O�QHELOPHVL�LoLQ�D�LOH�
E�DUDVÔQGDNL�EDÿÔQWÔ�DüDÿÔGDNLOHUGHQ�KDQJLVLGLU"

$
$��D�²�E� ��� %���D���E� ��� &��D���E� ��

� '���D�²�E� ��� (���D�²�E� ���

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Test - 10 32/è120/$5

39

��� 3�[��YH�4�[��ELUHU�SROLQRP�ROPDN��]HUH�

� 3�[��•�4�[�� �[��²��[

HúLWOLýL�YHULOL\RU�

%XQD�J|UH��EDüNDWVD\ÔVÔ���RODQ�NDo�IDUNOÔ�3�[��SROL��
QRPX�\D]ÔODELOLU"

&
$���� %���� &���� '����� (����

��� 3�[���EDúNDWVD\ÕVÕ���RODQ�ELULQFL�GHUHFHGHQ�ELU�SROLQRP�
GXU�

 a � ��3�[��SROLQRPXQXQ�[�²�D�LOH�E|O�P�QGHQ�NDODQ��

úHNOLQGH�WDQÕPODQÕ\RU��

 � � ��

ROGXÿXQD�J|UH�� ²� �LIDGHVLQLQ�GHÿHUL�NDoWÔU"
'

$��²�� %��²�� &���� '���� (���

��� � 3�[�� �[�����²�[�����������

SROLQRPXQXQ��[�²���LOH�E|O�P�QGH�E|O�P�4�[��WLU�

%XQD�J|UH��4�[��SROLQRPXQXQ��[�±����LOH�E|O�P�QGHQ�
NDODQ�NDoWÔU"

B
$���� %���� &������� '������� (������

��� 3�[��YH�4�[��VÕUDVÕ\OD��o�QF��GHUHFHGHQ�YH�LNLQFL�GHUHFH�
GHQ�SROLQRPODUGÕU�

4�[��SROLQRPXQXQ�VÕIÕUODUÕ�D\QÕ�]DPDQGD�3�[��SROLQRPXQXQ�
VÕIÕUODUÕGÕU�

 
P 2
Q 2 6 ve Q 3

P 3
8= =

^
^

^
^

h
h

h
h

ROGXÿXQD�J|UH��DüDÿÔGDNLOHUGHQ�KDQJLVL�NHVLQOLNOH�3�[��
SROLQRPXQXQ�ELU�VÔIÔUÔGÔU"

'
$���� %���� &���� '��²�� (��²�

��� �� 3�[��SROLQRPX�[������LOH�WDP�E|O�QPHNWHGLU�

�� 3�[��SROLQRPXQXQ�[�����LOH�E|O�P�QGHQ�NDODQ�

� [����[�²���SROLQRPXGXU�

%XQD�J|UH��3�[��SROLQRPXQXQ�VDELW�WHULPL�NDoWÔU"
(

$�� 2
1 � %�� 7

5 � &�� 3
–2 � '�� 4

–3 � (�� 2
–3

��� $ODQÕ��[�����[�����[�������EU��RODQ�ELU�KDOÕ�VDKD�VXQL�oLP�LOH�
G|úHQHFHNWLU�

[����

[

)LUPD�VDKD\Ô�üHNLOGHNL�JLEL�GLNG|UWJHQVHO�ELoLPGHNL�Hü�
oLPOHUOH�G|üH\HFHÿLQH�J|UH��VDKDQÔQ�DUWDQ�NÔVPÔQÔ�LID-
GH�HGHQ�SROLQRP�DüDÿÔGDNLOHUGHQ�KDQJLVLGLU"

&
$���[����� %��[����� &���[�����

� '���[����� (���[�����
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����  
<DQGD�YHULOHQ�NDUH�GLN�SUL]�
PDQÕQ�\�NVHNOLýL��WDEDQ�oHY�
UHVLQH�HúLWWLU�

3UL]PDQÕQ�W�P�D\UÕWODUÕQÕQ�
WRSODPÕ����•�[�ELULPGLU�

3UL]PDQÕQ�KDFPLQL�LIDGH�
HGHQ�SROLQRP�3�[��YH�W�P�
\�]H\�DODQÕQÕ�LIDGH�HGHQ�
SROLQRP�4�[��WLU�

%XQD�J|UH��3�[����4�[��SROLQRPX�DüDÿÔGDNLOHUGHQ�KDQ-
JLVLQH�WDP�E|O�Q�U"

'
$���[����� %��[����� &���[����

� '���[����� (���[�����

��� 3�[��YH�4�[��VÕUDVÕ\OD��o�QF��YH�LNLQFL�GHUHFHGHQ�YH�EDú�
NDWVD\ÕODUÕ���RODQ�LNL�SROLQRPGXU�

� 3���� �3���� �3���� ����GÕU�

3�[��SROLQRPXQXQ�4�[��SROLQRPX�LOH�E|O�P�QGHQ�NDODQ�VÕ�
IÕUGÕU�

%XQD�J|UH��4����HQ�oRN�NDoWÔU"
&

$���� %���� &����� '����� (����

����%DúNDWVD\ÕVÕ���RODQ�LNLQFL�GHUHFHGHQ�ELU�3�[��SROLQRPX�LoLQ�
� 3����²�3���� ���GLU�

%XQD�J|UH��3�±���±�3����IDUNÔ�NDoWÔU"
B

$��²�� %��²�� &��²�� '���� (���

��� $úDýÕGD�ELU�GDLUH�LoLQH�\D]ÕOPÕú�LNLQFL�GHUHFHGHQ�ELU�3�[��
SROLQRPX�YH�EX�GDLUHQLQ�oHYUHVLQH�\D]ÕOPÕú�LIDGHOHU�YHULO�
PLúWLU�

�

. �

[����

²��

3�[�

[����

[�²
��

[�²
��

3�[��SROLQRPX��oHYUHVLQGHNL�LIDGHOHULQ�KHU�ELULQH�E|O�Q�\RU�
YH�EX�E|O�PGHQ�NDODQODU�RN�LOH�J|VWHULOHQ�NÕVÕPODUD�\D]ÕOÕ�
\RU�

gUQHÿLQ�  3�[��SROLQRPXQXQ��[�²����LOH�E|O�P�QGHQ�NDODQ�
²���GLU�

%XQD�J|UH��3�.��GHÿHUL�NDoWÔU"
&

$��²����� %��²����� &��²����

� '��²����� (��²�����

�� D �� C �� D �� B �� E �� C
�� C �� C ���$ ��� D ��� B ��� E

 

��� %LU�3�[��SROLQRPXQXQ�NDWVD\ÕODU�WRSODPÕ�LOH�WHULP�VD\ÕVÕQÕQ�
WRSODPÕQD��3�[��SROLQRPXQXQ��*�F���GHQLU�

gUQHÿLQ��3�[�� �[����[�����SROLQRPXQXQ�J�F����GLU�

%XQD�J|UH��4�[�� ���[�����4�SROLQRPXQXQ�J�F��NDoWÔU"�
$

$����� %����� &����� '����� (����

���� ûNLQFL�GHUHFHGHQ�3�[��SROLQRPX�LoLQ�DúDýÕGDNLOHU�ELOLQPHN�
WHGLU�

• .DWVD\ÕODUÕQÕQ�ROXúWXUGXýX�N�PH�$�ROPDN��]HUH��
$���^�������������`�W�U�

• 3�²��� ���GÕU�

%XQD�J|UH��EX�NRüXOODUÔ�VDÿOD\DQ�NDo�IDUNOÔ�3�[��SROL-
QRPX�\D]ÔODELOLU"

(
$���� %���� &���� '���� (����

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


