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9 9 5
9 9 5

1 3 5 7 9� � � �
= × ×

Ê» µÂ� Ä¯ Ê¿Z»� ¶¯ ¾ËY�]ZÀ]« Ze |�¯¨:Z] d�Y �]Y�] {Â� �Z] ¶

d�Z�
9 9 5 27 27

2 2 13 5
60 4 2

�
× × × = × = =

),½{�¼� ½Á|] ,��Z¼�Äv¨�ÉZÅ119Ze126(Ê��{ [Zf¯

----------------------------------------------

31-ÈÀË�³»3«)ÉÂ« ¾Ì�ZËnÀaÄ(

�]Ze {�] ½ÂqI{�/]�/a ,d/�Y ÉÂ/�� ®eI.d/�Y d/]Zi É{|/�

¾ËY�]ZÀ]I �[�Ä] Ê´f�]YÁ ½Á|]) d]Zi Ê ]Ze |ËZ][:|�Z] (

0 3 3 3

0 3 3 3

[

[

[ �D[ [ �D �[ D

[ �D[ � [� �D �[ D

 ≥ − = − ⎯⎯⎯⎯⎯→ =°°
®
° < − − = + ⎯⎯⎯⎯⎯→ = −
°̄

¾MkÄILº RnILø
k{IM ¾TvMH»

¾MkÄILº RnILø
k{IM ¾TvMH»

d·Zu Á{ �Å �{

3

3

D

D

=
°
®
° = −¯

IÄc�Â� Ä] �]Ze {�]{ }0I5 =Ê» �{.|ËM

2 9 0 9D E− = − =�a :

)�]Ze,Äv¨�ÉZÅ109Ze113(Ê��{ [Zf¯
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32-ÈÀË�³»2«){Y�M Ê¸�(

�]Ze Ä°ÀËY Ä] ÄmÂe Z]I �[�:d�Y{ ºÌÅYÂy ,d�Y Ê¿Z¼Å

[ %
I �[� [ [ $J�[� % J�[�

$

−= � = + � =

2
2 2

2 0 3
0

%
% % J� � $J� � �J� �

%$ $ J� �
$

−
− −= = � = =−

2 3 2 2 1% % % %� − = − � − = � = −
1 1 1

1
%$ % $

J�$� J�$�
$ $ $

=−− +
� = ⎯⎯⎯→ = = +

),�]ZeÄv¨�ÉZÅ109Ze113(Ê��{ [Zf¯
----------------------------------------------

33-ÈÀË�³»4«){Y�M Ê¸�(

Y{ ºÌÅYÂy µZ¬f¿Y �]YÁ� Ä] ÄmÂe Z]:d�

I �[� D[ E= +Ê�y �]Ze :

2 2 2I �[ � D�[ � E D[ D E� + = + + = + +2d¼� Ä] |uYÁ[Ê À̈»ÉZÅ

4 6 6 4 2 6 6 1� � � D D E D E � �− � − = + + � + = −
3 3 3I �[ � D�[ � E D[ D E� − = − + = − +3d¼� Ä] |uYÁ[d ĵ»ÉZÅ

1 4 4 3 4 4 2� � � D D E D E � �− � = − − + � − + =
1 2 1 0� ��� � D �E I �[� D[ E [� = − = � = + = −
�{ Z/ÆÀe Ä/¯ d/�Y d/]Zi �]Ze |�Z] Â��®Ë ¶»Z� ZÆÀe ½M {�] Ä¯ Ê ]Ze

ÈÀË�³»4«Ê» Ã|ÅZ�».{Â�

d]Zi �]Ze0I �[� [ � [� [+ = − + =
)�]Ze,Äv¨�ÉZÅ109Ze117(Ê��{ [Zf¯

----------------------------------------------

34-ÈÀË�³»2«)Ê¿Zm Ã|¿�Âe |¼v»(

:ºË�Y{ ÃY� Á{ (¦·Y�Y$Ä]&Ä]�b� Á%�Y ZË ºËÁ�]$Ä]'Á
Ä]�b�%.ºËÁ�]

)1×2(�$ '�' %�→ →) ZË3×2(�$ &�& %�→ →
Y~·2 6 8+ ={�Â»�a :ºË�Y{ ÃY�»¦·Y«.d�Y d��{Z¿

�Y |/////ËZ] �////¬§ ([$Ä/////]&Ä/////]�b////� Á%.d/////§�

2 3 6�$ &�& %�→ → → × ={�Â»»[«.d�Y d��{

Ä] (k8Ê» ªË���Y ºÌ¿YÂe$Ä]%�Y d/�³�] �{ ºÌÅYÂz] �³Y .ºËÁ�]

'ªË�� �Y |ËZ] ºÌÀ°¿ �Â^�&.ºË{�³�]

8 3 2 48� �× × =
{�Â»�a»k«.d�Y d��{

Ä] :{8Ê» ªË���Y ½YÂe$Ä]%�Y Ä/°¿M ÉY�/] .d/§�'ºË{�/³�]

�Y |ËZ^¿&.ºÌÀ¯ �Â^�8 1 2 16� �× × =
{�Â»�a»{«.d�Y d��{

),½{�¼� ½Á|] ,��Z¼�Äv¨�ÉZÅ119Ze126(Ê��{ [Zf¯
----------------------------------------------

35-ÈÀË�³»1«)kÔu ¹Y�Æ](

:ºË�Y{ |À�Z] �ËZ¼f» ¹Z«�Y Á ¥Á�u �³Y

10 26 25 9= × × ×cÓZu {Y| e

½�Z¬f» Ã|� |Ì·Âe �»� �³Y Á:ºË�Y{ |�Z]

10 26 1 1= × × ×cÓZu {Y| e

10 26 25 9
225

10 26 1 1

× × ×= =
× × ×

d^�¿�

),½{�¼� ½Á|] ,��Z¼�Äv¨�ÉZÅ119Ze126(Ê��{ [Zf¯

36-ÈÀË�³»4«)ÊËY|§ |Ìn»(

2 1 2 2

3 2 6 2

Q� �Q �� Q�Q ��Q �� �Q ��

� � �

− − − −= � =

21 1
1 3 3 0

6 2

Q�Q �
Q�Q � Q Q

−
� = � − = � − − =

.© .¡©
1 13

2
Q

±
� =

Ê» Ê Ì^� {Y|�Y �¬§ ¶Ë�Âf¯Z§ ¦Ë� e �{ Y�Ë�Ê/À Ë .|/¿�Ì³ �Y�/« |À¿YÂe

.{�Y|¿ [YÂm Ä·{Z »

),½{�¼� ½Á|] ,��Z¼�Äv¨�ÉZÅ127Ze132(Ê��{ [Zf¯

----------------------------------------------

37-ÈÀË�³»4«)É�Ì�¿ ºË�¯(

4 24�= ={Á�Á cÓZu {Y| e

4 3 4 243� � � �= = =kÁ�y cÓZu {Y| e

24 24 576= × =cÓZu ¶¯ {Y| e

),½{�¼� ½Á|] ,��Z¼�Äv¨�ÉZÅ119Ze132(Ê��{ [Zf¯

----------------------------------------------

38-ÈÀË�³»3«)Ô»�] {Â �»(

6 720� �= =j Á
Z]»|Ë«{Â� �Á��

4 24� �= =
n H j Á

Z]»|Ë«Ä] Á �Á��»�Y«{Â� ºfy

720 24 696= − =��¿ {�Â» cÓZu {Y| e

),½{�¼� ½Á|] ,��Z¼�Äv¨�ÉZÅ127Ze132(Ê��{ [Zf¯

----------------------------------------------

39-ÈÀË�³»1«)¹Y�Æ]kÔu(

c�Z^� ºÌÅYÂz] Ä°Ìe�Â� �{VK�{ Ê°Ë Y� ¥�u Á{ ¾ËY |ËZ] {Â� Ã|Ë{

:ºË�Ì´] ��¿

5VK S\LF ��

),½{�¼� ½Á|] ,��Z¼�Äv¨�ÉZÅ127Ze132(Ê��{ [Zf¯

----------------------------------------------

40-ÈÀË�³»3«){Y�M Ê¸�(

cZ¼¸¯ {Y| e8ZÆ¿M �{ Ä¯ Ê§�u¥Á�u»©«Á»¥«|Àf�Å ºÅ �ZÀ¯:

7 2� �� ×ý¡ t @À ¥ RH J
cZ¼¸¯ {Y| e6Ä¯ Ê§�uÊ» ºfy [Zf¯ Ä]|¿Â�:

4 3
12=JIT¨

7 2 7 7 6 5 4 3 2 1
7 5

12 6 6

� � �
�

× × × × × × ×
� = = = ×Ä·P�» [YÂm

),½{�¼� ½Á|] ,��Z¼�Äv¨�ÉZÅ119Ze132(Ê��{ [Zf¯
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Z

Z

S

S S

S

Z Z

Z

41-ÈÀË�³»3«)Ê¿Z¼ËY Ê¸�(

Ä]Á� ÉZÅZ¼¿Ã|� º�� �Ë� ¶°� �{ `q Á Á�.|¿Y

¾ËY�]ZÀ]7D =Á5E =:ºË�Y{ ÄnÌf¿ �{ Á d�Y

7 5 12D E+ = + =

)ÊËZ�§ º�ne,v¨�ÄÉZÅ87Ze91[Zf¯Ê��{(

----------------------------------------------

42-ÈÀË�³»2«)Ê¿ÔÌ³ \WZ�ZÌ¿(

\ °» �{¥�/u �ZÆq ¹Y|¯ �Å ¹Â� Á µÁY ÉZÅ6�{

ÄmÁ.d�Y dËQ� ¶]Z« É�ZÀ¯ ÉZÅ

¥�/u �Z/Æq \/Ìe�e ¾Ì¼Å Ä] �Ì¿ ¹Á{ \ °» �{=

�» ¶]Z«,(ÊËÓZ/]) ¹�Z/Æq \/ °» �{ Ê/·Á d�Y Ã|ÅZ

¥�u=Ê» Ã|Ë{ �Ì¿ ÓZ] ÄmÁ ÉÁ�:ºË�Y{�a ,{Â�

4 5 9= + =¥Á�u {Y| e=Ã|� Ã|Ë{

4 4 8= + =¥Á�u {Y| e6{Ã|� Ã|Ë

¥Á�u {Y| e ¥ÔfyY ÊÀ Ë6Á=.d�Y ®Ë �]Y�] Ã|� Ã|Ë{

)v¨� ,ÊËZ�§ º�neÈ91(Ê��{ [Zf¯

----------------------------------------------

43-ÈÀË�³»3«)[Â^v»Â]Y ¾Ì�u�Ì»Y(

¶»Z� µYR� c�Â� ¶°�16½Âf�3ÊËZe\ °» �Y.d/�Y ®/qÂ¯ ÉZÅ

d/�Y Ê§Z¯ ,{Â� ¶�Zu µYR� �{ Ã|� Äf�YÂy ÉÓZ] ÉZ¼¿ Ä°ÀËY ÉY�]6

\ °» ¾ËY �Y ½Âf�Ä] ®qÂ¯ ÉZÅÄ/nÌf¿ �{ Ä¯ {Â� Äf�Y{�] ¶»Z¯ �Â�

|ËZ] ¶«Y|u6 3 18× =.{�¯ ¥~u ÄÌ·ÁY ¶°� �Y Y�®qÂ¯ \ °»

)v¨� ,ÊËZ�§ º�neÈ91(Ê��{ [Zf¯

44-³ÈÀË�»2«)tf§ ½Z¼Ë�¿ÊÆ¸·Y(

\/ °» ®/Ë ,¶Ì�f/�» \/ °» ¾/ËY d¼/� �/Å �Y ¦/Ë{� ®/Ë ¥~u Z]

{Z ]Y Ä] ¶Ì�f�»4 2 2× ×Ê» Ê«Z]¶»Z� Ä¯ |¿Z»16®/qÂ¯ \/ °»

ÄmÁ Ê§�� �Y .d�Y Ã|�¿ ²¿�¶»Z/� \/ °» ¾ËY ÉZÅ2{Z/ ]Y Ä/] Ä/mÁ

4 4×Á4]Y Ä] ÄmÁ{Z/ 6 4×Z/Æ¿M �{ �/Ë� ¶°/� ª]Z/�» Ä/¯ d/�Y

Ä]\Ìe�e4Á8Ã|/�²/¿� Ä/mÁ ®/Ë ZÆÀe Ä¯ {�Y{ {ÂmÁ ®qÂ¯ \ °»

\ °» {Y| e�a ,|À�Z] Äf�Y{:Z] d�Y �]Y�] Ã|�²¿� ÄmÁ ®Ë Z] ÉZÅ

2 4 4 8 40× + × =

16 2

40 5
= =½kzºªº n ÁIÀK÷§¶jHk÷U

½k{ªº n ¾]» ¦ÄIM ÁIÀK÷§¶jHk÷U

)Z�§ º�nev¨� ,ÊËÈ90(Ê��{ [Zf¯

----------------------------------------------

45-ÈÀË�³»4«)É|Ì¼u |¼v»(

�/y ®/Ë ÉÁ� Ä/¯ �ËZ/¼f» È�¬¿ Ä� ,É�YÂ» �y Á{ ,��Z¬f» �y Á{ �Y

Äv¨/�®/Ë 0Z/¬Ì«{ ,½M k�Z/y È/�¬¿ ®/Ë Á �y ®Ë ¾ÌÀr¼Å Á |À�Z^¿

Ê»ÈÀË�³ �{ .{�~³»4«z�»Z¿ �y Ä] d^�¿ Ä�¬¿ dÌ �Á�{ .d/�Y�

Ê] ,|�Z] Äf�Y{ �Y�« �y ÉÁ� Ä�¬¿ Ä¯ Êe�Â�½M �Y Z�§ �{ Äv¨� �Z¼�

Ê» �Â^� Ä�¬¿ Á �y.|À¯

)Äv¨� ,ÊËZ�§ º�neÉZÅ79Á80(Ê��{ [Zf¯

----------------------------------------------

46-ÈÀË�³»4«)É|Ì¼u |¼v»(

¬¿ �/Å �Y Ê/À Ë ,|Àf/�Å d��{ Ã|� ½ZÌ] {�YÂ» Ê»Z¼e®/Ë ¶/yY{ È/�

Ê] ,Äv¨�Ê] ,Z�§ �{ Ä�¬¿ �Å �Y Á �y �Z¼�Ê/» Äv¨/� �Z¼��Y .{�~/³

Ä�¬¿ �³Y Ê§��Z�§ �{ ÉYÄ/�¬¿ ½M �Y ,ºË�/Ì´] ��¿ �{ �y ®Ë �Y k�Zy

Ê»Ê] ½YÂe½M Z] É�YÂ» �y ®Ë ZÆÀe Á�Á�¨» �y Z] ��Z¬f» �y �Z¼�

.{�¯ º��

)Äv¨� ,ÊËZ�§ º�neÉZÅ79Ze81(Ê��{ [Zf¯

) Ä�|ÀÅ1(
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A

P

d
d

d
B

C

1

1

47-�³ÈÀË»3«)½Y|Ày |¼v»(

|ÌÀ¯��§/Á/′�/y �/] �/«YÁ È�¬¿ ®Ë �Y .|À�Z] �§ZÀf» �y Á{

/,�yGZ] É�YÂ» Y�/′Ê» º���y Á{ ¶»Z� Èv¨� .ºÌÀ¯/Á

G�y ¶»Z� Èv¨� ZÆÀe ,/�y Z] Ä¯ d�Y/′Ê» É�YÂ».|�Z]

A

P

d

L

L

)Äv¨� ,ÊËZ�§ º�neÉZÅ79Ze81(Ê��{ [Zf¯

----------------------------------------------

48-ÈÀË�³»1«)É�{ZÆ] Ä]Â^v»(

|ÌÀ¯��§�yG�y Á{ �Å1GÁ

2G¾//ËY �{ .|//�Z] Ã{�//¯ �//�« Y�

��Z¬e �Z¬¿ c�Â��yG�Z/¬¿) �y Á{ ¾ËY Z]%Á&Èv¨/� �{ (

3Ê» .{�Y{ �Y�«Äf�Y{ �Y�« Äv¨� ®Ë ½Á�{ Ê�y �Y Ä�¬¿ Á{ �³Y ºÌ¿Y{

�y�a ,{�Y{ �Y�« Äv¨� ½M ½Á�{ Ê»Z¼e Ä] �y ½M ,|�Z]GÄ/]�Â/�

Èv¨� ½Á�{ ¶»Z¯3Ê¼¿ Á d�YÈ/�¬¿ �Y |/¿YÂe$Èv¨/� �Y k�Z/y)

3�Y Ä¯ {�Y|¿ {ÂmÁ Z�§ �{ Ê�y pÌÅ ÊÀ Ë ,|À¯ �Â^� ($Á Äf�~³

�y Á{ �Å1GÁ2G.|À¯ ��« Y�

)Äv¨� ,ÊËZ�§ º�neÉZÅ79Ze82(Ê��{ [Zf¯

49-ÈÀË�³»1«)ÊÅÔ¯ ¹ZÀÆ](

Ê»�{ ¾ËY�]Z/À] ,|/¿�´Ë|°Ë É�YÂ/» ,�/y ®/Ë �/] {Â¼� Èv¨� Á{ ºÌ¿Y{

�y Ä¯ Êe�Â�GÈv¨� �]3′v¨� Á{ ÃZ´¿M ,|�Z] {Â¼�È3Á3′

.d�Y µYR� ��§ ¥Ôy Ä¯ {Â] |ÀÅYÂy �´Ë|°Ë É�YÂ»È/ÀË�³ Ä/nÌf¿ �{

)1.d�Y d��{Z¿ (�yGÈv¨� �]3�Â�y ¹Z¼e �]�a ,d�Y {Â¼�

Èv¨�3�Â�y Ä¸¼m �Y/Á/′Èv¨/� Ê/§�� �Y .d�Y {Â¼� �Ì¿

4Èv¨� �]3�/y Á d/�Y {Â/¼�GÈ/�¬¿ �Y$Èv¨/� �{4

Èv¨� �] Á Äf�~³3�y�a ,d�Y {Â¼�GÈv¨/� ½Á�{ Ê»Z¼e Ä]

4.{�Y{ �Y�«

)Äv¨� ,ÊËZ�§ º�neÉZÅ79Ze82(Ê��{ [Zf¯

----------------------------------------------

50-ÈÀË�³»4«)tf§ ½Z¼Ë�¿ÊÆ¸·Y(

Ç|�Z« Z] �Â�À» ®Ë �{Q|À¿Z» Ê^¿Zm µZË �Å ,Ê ¸�$)Z/]2Q −

ÄmÁ �Y ¹Y|¯ �Å �Y µZË�Y ®/Ë �/Å ¾ÌÀr¼Å .d�Y �§ZÀf» ¾ÌËZa Á ÓZ] ÉZÅ

µZËÌËZa Ç|�Z« ÉZÅ|À¿Z» ¾$%Z]1�Q �−�/a ,|¿�§ZÀf» ÓZ] Ç|�Z« �Y

µZË d¨m {Y| e �j¯Y|u:Z] d�Y �]Y�] �§ZÀf» ÉZÅ

A B

E

D

GF

I

J

C

H

2 2 1Q�Q � Q�Q �− + −

ÉY�Y Ä]5Q =:ºË�Y{

2 5 3 5 4 50× × + × =

)§ º�neÄv¨� ,ÊËZ�ÉZÅ79Ze82(Ê��{ [Zf¯
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51-³ÀË�È»2«»½Z»� É|Æ»Ã{Y�«

Ê» Ê���] Y� cY�Z^� ÈÌ¬] Êf��{Z¿ d¸�:ºÌÀ¯

{ (¦·Y�d/�ZË�{ �Y �/f»�³ ¶uZ� ¾Ì»� ,�Á� µÂ�Y~/· ,Ç|/Ë|ad/§�¼Å

Ê Ì^�d¼� Ä] ZË�{ ÉÂ� �Y ºÌ�¿��Á h�Z]¶uZ�Ê».{Â�

] �Y{YÁ \¸« ��Âe ¹�´¿Ây ½Y�Â¿Zm ½|] �{ ½Ây (_Ê/» d/¯�u Ä{Â/�,

ºÅ �Y Ê·Zj» ¾ËY�]ZÀ].d�Y Äf�Y{YÁ d§�

½Z�y�{ t�� Äq�Å (c¾/�Á� ½M ²/¿� Á �eÊËZ/»�³�]Z/e ,|/�Z] �/e

.{�Y{ Ã�Ìe Á �|¯ sÂ�� Ä] d^�¿ É�f¼¯

),Z»�³ Á Z»{v¨�ÄÉZÅ111Ze117(Ê��{ [Zf¯

----------------------------------------------

52-³ÀË�È»3«»|Ì¼u¾Ë���¨¯«

:ºË�Y{ Ê¿Z»�M �Z³ d·Zu È·{Z » Ä] ÄmÂe Z]

5 3 32 2 10 5 5 10

8 7 273 280

3 DWP 3D�9 / P
-

5 �7 .
PRO�.

39 Q57
−= = × = = ×

= = + =
= ⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯→

5 3 100
2 10 5 10 8 280

224
Q Q PRO−× × × = × × � =

:ºË�Y{ �Z³ Ê·Â» ¹�m È�]Y� �Y Ã{Z¨f�Y Z] µZu

100

224

28

100
28 12 5

224

Q PRO

J
0

PRO

P Q0 P � J
=

=
= ⎯⎯⎯⎯⎯→ = × =

),Z»�³ Á Z»{v¨�ÄÉZÅ122Á123(Ê��{ [Zf¯

----------------------------------------------

53-³ÀË�È»2«»¾Ë�� |Ì¼u�¨¯«

Ê» d¯�u Ä¿Y{Y�M ½Âf�Ìa ½Âq|À¯,Ê» d]Zi �Z³ �Z�§ Y~·ÄmÂe Z] Á |¿Z»

:ºË�Y{ ¶»Z¯ �Z³ d·Zu È·{Z » Ä]

1 2

1 1

2

1 1 2 2 1 2

1 2 1 2

2 27 273 300

87 273 360

3 3

9 /�7 .
7 .

39 3 9 9 9

7 7 7 7
=

= = + =
= + =

= ⎯⎯⎯⎯→ =

⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯→

2
2

2
2 4

300 360

9
9 � /= � =

:Z] d�Y �]Y�] �Z³ ºnu �ÌÌ¤e

3
2 1 2 4 2 0 4 4009 9 9 9 � � / FPΔ = − � Δ = − = =

�Z³ ºnu Y~·3400FPÊ»�ËY�§Y.|]ZË

),Z»�³ Á Z»{v¨�ÄÉZÅ122Á123(Ê��{ [Zf¯

54-³ÀË�È»4«»¾Ë�� |Ì¼u�¨¯«

:ºË�Y{ ¶»Z¯ �Z³ d·Zu È·{Z » Ä] ÄmÂe Z]

P
Q
039 Q57

=
= ⎯⎯⎯→

P

9P P 30 30
39 57

0 9 57 57

ρ=
= ⎯⎯⎯→ = � ρ =

]Y� ¾f�Â¿ Z] µZuc�Â/� Ä/] ª/¸�» ÉZ/»{ Á �Z/�§ \/�u�] Ê·Z´q È�

Ä�ËZ¬»:ºË�Y{ ÉY

2 1 1 1

1 2

20 8

2 2 1 100 10
273 27 300 273 47 3201 1 2

3 3 3 3

7 . �7 .

3 7

3 7

= − =

= + = = + =
ρ

= × ⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯→
ρ

2

1

8 300 3

10 320 4

ρ
= × =

ρ

2

1

3
1 100 1 100 25

4
� � � �
ρ

= − × = − × = −
ρ

%Ê·Z´q cY�ÌÌ¤e |��{

�Z³ Ê·Z´q25Ê»�ÅZ¯ |��{.|]ZË

),Z»�³ Á Z»{v¨�ÄÉZÅ122Á123(Ê��{ [Zf¯
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55-³ÀË�È»3«»Ê»Z»Y Z��«

lÀ��Z�§,Ä¿Z¼Ìa �Z�§Ê» Ã�Y|¿Y Y� ÉY.{�Ì³

1 214 101 3153 N3D= + =

2 241 101 3423 N3D= + =

1 15 273 2887 .= + =

27 "=
ºË�Y{ ¶»Z¯ �Z³ d·Zu È·{Z » Ä] ÄmÂe Z]:

1 21 1 2 2 1 2

1 2 1 2

2
342

288 313
315

9 939 3 9 3 3

7 7 7 7

N3D
7 � �� .� .

N3D

== ⎯⎯⎯⎯→ =

� = �

0273 313 273 407 &θ = − � θ − =�
),Z»�³ Á Z»{v¨�ÄÉZÅ122Á123(Ê��{ [Zf¯
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56-³ÀË�È»2«»Ê¿ZÌ¯ Ê¨��»«

¾ËY Ä] ÄmÂe Z]�Y Ä¯5,�Z³ µÂ»2,d/�Y Ã|/� k�Z/y ¥�/� �Y ½M µÂ/»

¾ËY�]ZÀ]3µÂ»Ê«Z] ¥�� �{ �Z³ �Y½Á�{ �Z/³ ¹�/m Ê/À Ë .d/�Y Ã|/¿Z»

�|À¸Ì�
3

5
d�Y d]Zi �Z³ ºnu Ê§�� �Y .d�Y Ã|� �]Y�]Ä¯ Y�q ,º/nu

d]Zi �|À¸Ì�d�YÊ·Z´q ¦Ë� e ª^� .
P

9
ρ =,d]Zi ºnu �{,¹�m �³Y

3

5
,{Â� �]Y�]�Ì¿ �Z³ Ê·Z´q

3

5
Ê» �]Y�].{Â�

ρ = ρ
2 1

3

5
:ºË�Y{ ¶»Z¯ ÉZÅ�Z³ ½Â¿Z« �]ZÀ] Ê§�� �Y

9 9 Q PRO
7 7 Q PRO

3 Q 3
39 Q57

3 Q 3
= =
= =

= ⎯⎯⎯⎯→ = ⎯⎯⎯⎯⎯→ =1 2 2

2 1 1

32 2 2
51 1 1

3

5

),Z»�³ Á Z»{v¨�ÄÉZÅ122Á123(Ê��{ [Zf¯

)®Ë�Ì§1(

@Tahlilazemoon



Ç�Á�a)7(-½Â»�M15d�Æ^Ë{�Y1402ºÅ{ Ê�Z�fyYÊ�ZË�v¨�È:10

cm8

cm2

س





ز


57-³ÀË�È»3«»½ZÌ¿Z»� º�ZÅ«

� ½{�¯ �Z] �Y | ] Ä¯ |ÌÀ¯ d«{�Ì,µÂ/» {Y| e �Â¼n»�/ÌÌ¤e �Z/³ ÉZ/Å

Ê¼¿�Ì� ½{�¯ �Z] �Y | ] d¬Ì¬u �{ ,|À¯,µÂ» {Y| eZ/Å�Z³ �Â¸z» ÉZÅ

µÂ» {Y| e �Â¼n» �]Y�]�Y ¶^« ZÅ�Z³ ÉZÅ�Ì� ½|� �Z]:d�Y

1 2

39
Q
57

WQ Q Q
=

= + ⎯⎯⎯⎯→

1 21 1 2 2

1 2

W7 7 7W W

W

3 9 3 9 3 9

57 57 57
= == + ⎯⎯⎯⎯⎯→

1 2

1 2 1 2

3 2 5
1 1 2 2 4 16 4 16 20W

3 DWP�3 � DWP
W W 9 /�9 /�9 9 9 /
3 9 39 3 9

= =
= = = + = + =

= + ⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯→

20 3 4 2 5 16 20 12 40W W3 � 3× = × + × � = +
52

2 6
20W3 � DWP� = =

),Z»�³ Á Z»{v¨�ÄÉZÅ122Á123(Ê��{ [Zf¯
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58-³ÀË�È»3«»¾Ë�� |Ì¼u�¨¯«

Ä�ËZ¬» c�Â� Ä] ½M ¾f�Â¿ Á Ê¿Z»�M ÉZÅ�Z³ d·Zu È·{Z » Ä] ÄmÂe Z]ÉY

:ºË�Y{

P
Q
0 P P57

39 Q57 39 57 3
0 09

=
= ⎯⎯⎯→ = � =

2 2 2 2 2

2 2 2 2 2

+ + 2 + 2

2 2 + 2 +

3 P 0 7 9

3 P 0 7 9
= × × ×

2 2 2 2+ 2 + 2P P �9 9= =
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯→

2 22 2 2

2 22 2 2

32 2

47 273 320 27 273 300

2 +

2 +

J J
0 �0+ 2 + PRO PRO

7 .�7 .2 + 2

3 0 7

3 0 7

= =

= + = = + =
= × ⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯→

2

2

32 300
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2 320

+

2

3

3
= × =

),Z»�³ Á Z»{v¨�ÄÉZÅ122Á123(Ê��{ [Zf¯
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59-³ÀË�È»2«»¾Ë�� |Ì¼u�¨¯«

f]YÄ] ÄmÂe Z] Y|¶»Z¯ �Z³ d·Zu È·{Z »,µÂ» {Y| eÊ» Y� ZÅ�Z³�Â¸z» ÉZÅ:ºÌ]ZË
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39 Q57 Q

57
= � =

5 3 37 5 7 5 10 80 80 10

8 27 273 300

3 � DWP � 3D�9 / P
-

5 �7 .
PRO�.

−= = × = = ×

= = + =
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯→
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8 300

�
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×

2
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2
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� + =

2
2 100 1+H +P P � �+ =

�Y�]Y�] �Ì¿ ZÅ�Z³ ¹�m �Â¼n» Ê§��80Jd�Y,:ÊÀ Ë

2
80 2+H +P P � �+ =

2

2

1
2 1 80

2 100

� �
� ��� � +H +
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× − + = ⎯⎯⎯→°⎯⎯⎯⎯→®
+ =°̄

2

2
2
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),Z»�³ Á Z»{v¨�ÄÉZÅ122Á123(Ê��{ [Zf¯
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60-³ÀË�È»1«»½Z»� É|Æ»Ã{Y�«

d//«{ Z//] Y|//f]Y,¶°//� �{3,KÁ7Y� Ä//·Â· ¶//yY{�Â//^v» �Z//³

Ê»:ºÌ�ËÂ¿

1 0

1

1

76

8

31 273 304

3 3 FP+J

K FP

7 .

= =
° =®
° = + =¯

Êf«Á� �Z³ ÉZ»{Ê» {ZË� YY� ÃÂ/Ìm ÄnÌf¿ �{ Á Ã|� {ZË� �Z³ ºnu ,ºÌÀ¯

Ê» ¶Å ¾ÌËZa ¥�� Ä] ,d�Y� d¼� È·Â· �{.|Å{

|/ËZ] Ä/¯ Ã|/� Ä/f¨³ µYR� c�Â� �{ ½Âq |ÌÀ¯ d«{4FP¥Ôf/yY

d¼/� È/·Â· �{ ÃÂ/Ìm ÄnÌf¿ �{ ,{Â� {ZnËY Ä·Â· ¥�� Á{ �{ ÃÂÌm t��

|ËZ] d�Y�2FP`q d¼� È·Â· �{ Y� ÃÂÌm Ze Ã|»M ¾ÌËZa2FPÓZ/]

�Â¼n» �{ Á Ã{�]4FP.{Â� {ZnËY t�� ¥ÔfyY

:|� |ÅYÂy �Ë� ¶°� ª]Z�» ÊËZÆ¿ d·Zu ,cZvÌ�Âe ¾ËY Z]
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2

2

4 80
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° = + =°° = + =®
° =°
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1 1 2 2
2
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76 8 80 10
400
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× ×= � = � =

0400 304 96 96
7

7 . &
Δθ=Δ� Δ = − = ⎯⎯⎯⎯→ Δθ =

),Z»�³ Á Z»{v¨�ÄÉZÅ122Á123(Ê��{ [Zf¯
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61-³ÀË�È»1«»½Z»� É|Æ»Ã{Y�«

d/Ì¼¯ È¸Ì/�Á Ä] ÃZ´f�{ {�°¸¼� Á ZÅ|ÀËY�§ ,®Ì»ZÀË{Â»�e º¸� �{ÉZ/Å

0ZuÔ��Y ZË �Ë~a Ã|ÅZ�»ÊaÂ°�Á�¯Z»Ê» ¦Ì�Âe.|¿Â�

),®Ì»ZÀË{Â»�ev¨�ÄÉZÅ128Á129(Ê��{ [Zf¯
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62-³ÀË�È»2«»Ê»Z»Y Z��«

d�Y Äf§�³ Z»�³ �Ìv» �Y ÃZ´f�{ ½Âq,Y~·4½{Y{ ¹Z/n¿Y Z/] Á d^j»

�Ìv» ÉÁ� �Z¯,:d�Y Ê¨À».®/Ì»ZÀË{Â»�e µÁY ½Â¿Z/« Ä/] Ä/mÂe Z]

:ºË�Y{

500

400
500 400 100

4 -
: -

8 4 : 8 � � -
=
=−

Δ = + ⎯⎯⎯⎯⎯→ Δ = + − =

),®Ì»ZÀË{Â»�ev¨�È130(Ê��{ [Zf¯
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63-³ÀË�È»4«»¾Ë�� |Ì¼u�¨¯«

º/Å |/ÀËY�§ �{ �Z/³ ÉÁ� Ã|� ¹Zn¿Y �Z¯È/�]Y� �Y �Z/�§: 3 9= − Δ

Ä]Ê» d�{:ºË�Y{ ,|ËM

2 1: 3 9 3�9 9 �= − Δ = − −

5 3 3
1

3 3
2 1 1 1

1 10 1 10
20 8 8

10
100 10 10

3 DWP 3D�9 / P

9 9 9 9 P

−

−
= = = =

= − = = ×
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯→

5 3 38
10 10 10 20

10
: � � -− −= − × − =

),®Ì»ZÀË{Â»�ev¨�ÄÉZÅ132Ze135(Ê��{ [Zf¯

----------------------------------------------

64-³ÀË�È»4«»¾Ë�� |Ì¼u�¨¯«

Ä] ÄmÂe Z]�Y{Â¼¿,Ê»�{¹Z/n¿Y d/]Zi �Z/�§ �{ |/ÀËY�§ Ä/� �/Å Ä¯ ºÌ]ZË

Ã|��Y{Â¼¿ �{ Ä¯ |¿Y9 7−,ºÅ |ÀËY�§½M {Y|/f»Y Ä¯ d�Y Ê�y �Z�§

Ê» �Â^� cZ�fz» �Âv» O|^» �YÄÀË�³ {�) |À¯) ÉZÅ1) Á (3((Ê/§�� �Y .

d·Zu È·{Z » Ä] ÄmÂe Z]39 Q57=Ê»�{Ä/¯ ºÌ]Z/Ë
Q5

9 7
3

=

d�Y�Y{Â¼¿ \Ì� Äq�Å Ä¯9 7−|/�Z] �f¼¯,½M �Z/�§ d/¬Ì¬u �{

d�Y �f�Ì]-Ä/] Ä/mÂe Z/]�/a .{�Y{�°� È�]Y� �Z�§ Z] �y \Ì� Y�Ë�

½Âq �Y{Â¼¿3 2 13 3 3> >d�Y,�Y{Â¼¿ \Ì� Ä�ËZ¬» Z] Y~·,½M�{ ZÅ

�Y{Â¼¿9 7−,
3 2 1

Q5 Q5 Q5

3 3 3
< <Á Ã|�Ê/»�{�Y{Â/¼¿ Ä/¯ ºÌ]Z/Ë

ÈÀË�³»4«.d�Y tÌv�

),®Ì»ZÀË{Â»�ev¨�ÄÉZÅ132Ze135(Ê��{ [Zf¯

65-³ÀË�È»4«»Ê]M [Zf¯«

ºÅ |ÀËY�§ ®Ë ½Âf�Ìa �Ë� �{ Ã|� �^u �Z³Ê» Ê� Y� �Z�§|/À¯-Y�/Ë�

Êf«Á³Ê» {�� lË�|e Ä] Y� �Z�Z/�§ Z/] �Z/³ �Z/�§ Ä/�v· �/Å �{ ,ºÌ/À¯

:
3 3

$0= +¾ËY Ä] ÄmÂe Z] ¾ËY�]ZÀ] .d�Y �]Y�]½Âf/�Ìa Z°��Y Ä¯

�] {�YÁ �Z�§ Y|f]Y ,d�Y �ÌqZ¿ Ã�YÂË{ Z]½Âf�Ìad�Y �]Y�] �Z³ �Z�§ Z] Ä¯

Ä] Y�d�{Ê»ºË�ÁMÈ/�]Y� �Y Ã{Z¨f/�Y Z/]�b/� Á: 3 9= − Δ,�Z/¯

Ê» [Z�u Y� �Z³ ÉÁ� �] Ã|� ¹Zn¿Y.ºÌÀ¯

,|/ÌÀ¯ d«{9 $ KΔ = × ΔÊ/» º/¯ �Z/³ º/nu ½Â/q Á d/�Y{Â/�,

9 0Δ <Ê».|�Z]

5
0

2 4 2

10 10 10 100
0

100 100 10

3 3Dˬ: PJ 1

$ FP P

:
3 3

$ −
= = = × =

= = ×
= + ⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯→

5 5 4
4

100
10 10 10

100 10
3 −= + = +

×

3110000 110 103D 3D= = ×

4 3 3

3

100 10 0 2 2 10

110 10

9 $ K � � � P

3 3D
: 3 9

− −Δ = ×Δ = × × − =− ×
= ×

= − Δ ⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯→

3 3110 10 2 10 220: � � : -−= − × × − × � =

),®Ì»ZÀË{Â»�ev¨�ÄÉZÅ132Ze135(Ê��{ [Zf¯
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66-³ÀË�È»1«»¾Ë�� |Ì¼u�¨¯«

Ê¼¿ cZ�fz» O|^» �Y |ÀËY�§ {Y|f»Y Ä¯ |ÌÀ¯ d«{{�~³-,|/ÀËY�§ ¾ËY�a

ºÅºnud�Ì¿ÈÀË�³ {�)3Y|f]Y Ä] cZ�fz» O|^» �Y Ê�Â�y º�� Z] Á (

Á Y|f]Y �Z¬¿ ºnu ,|ÀËY�§ ÉZÆf¿Y ÁÉZÆf¿YÊ» Ä�ËZ¬» Y� |ÀËY�§.ºÌÀ¯

V

V

2

1

T

P

�Y{Â¼¿ Ä] ÄmÂe Z]3 7−{�Y{�/°� È/�]Y� º/nu Z] �Y{Â¼¿ \Ì� Ä¯,

Ê»�{Ä¯ ºÌ]ZË2 19 9<d�Y,/³ Y~/·º/nu�ÅZ/¯ |/ÀËY�§ ¾/ËY �{ �Z

½M ÉÁ� Ã|� ¹Zn¿Y �Z¯ Á d�Y Äf�Y{d^j»Ê/»�{�/a ,d�YÄ/¯ ºÌ]Z/Ë

ÈÀË�³1.d�Y tÌv�

ÈÀË�³ Êf��{Z¿ ¶Ì·{2�ËY�/§Y �Z/³ ÉZ/»{ |/ÀËY�§ ¾ËY �{ Ä¯ d�Y ¾ËY

f§ZËd�Y Ä,Ê»�ËY�§Y �Ì¿ ½M Ê¿Á�{ É��¿Y�a.|]ZË

®Ì»ZÀË{Â»�e µÁY ½Â¿Z« Ä] ÄmÂe Z],½Âq08Δ >d/�Y,�Â/¼n» Y~/·

ÀË�« Z»�³ Á �Z¯ Ä¯ d�Ì¿ �¨� Ã|� Ä·{Z^» ÉZ»�³ Á �Z¯È|À/�Z] �´Ë|°Ë

ÈÀË�³ Êf��{Z¿ ¶Ì·{)4(

),®Ì»ZÀË{Â»�ev¨�ÄÉZÅ130Ze135(Ê��{ [Zf¯
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67-³ÀË�È»4«»ÊÀÌ»Y Z��Ì¸�«

:µÁY ¹Z³8Δ°Ë �Ì�» Á{ �Å ÉY�]d�Y ½Z�-�Z³ �Ì�» Á{ �Å �{ ½Âq

¾Ì » d·Zu �YD¾Ì » d·Zu Ä]E.d�Y Ã|Ì��

1 2 1 1 2 28 8 4 : 4 :Δ = Δ � + = +

) �Ì�» �{ :¹Á{ ¹Z³1�Z³ (150-Á Ã{Y{ d�{ �Y Z»�³400-Y�Y É��¿

.d�Y Äf§�³ �Z¯ ªË��

1 1150 4004 -�: -= − = +

) �Ì�» �{2�Z³ (300-Z»�³Ã{Y{ d�{ �Y.d�Y

2 23004 -�: "= − =

1 1 2 2

2 2150 400 300 550

4 : 4 :

: : -

+ = +
� − + = − + � =

Ê/À Ë) Ã{Y{ ¹Z/n¿Y �Ì/v» ÉÁ� �Z/³ Ä/¯ É�Z/¯ µYR/� c�Â�:′Y� (

.d�Y Äf�YÂy

2 550: : -′ = − = −

),®Ì»ZÀË{Â»�ev¨�ÄÉZÅ129Á130(Ê��{ [Zf¯
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68-³ÀË�È»1«»½Z»� É|Æ»Ã{Y�«

ºÅ ,ºË�Y{ Ê·YÂf» |ÀËY�§ Á{ ZnÀËY �{ºÅ�b� Á �Z�§.ºnu

ºÅ |ÀËY�§ �{ �Z¯ Y|f]Y� �Z�§Ê» [Z�u Y:ºÌÀ¯

1
0 5

147 7 140

Q � PRO
: Q5 7

7 .

= ½
� = − Δ¾Δ = − = ¿

0 5 8 140 560� -= − × × = −

ºÅ |ÀËY�§ �{:d�Y �¨� �Z¯ Ä¯ ºÅ ºnu2 0: =

�Â¼n» �{ �Z³ Ä¯ d�Y Äf¨³ ½Âq770-Ê» Z»�³:{�Ì³7704 -= +

« �Y dËZÆ¿ �{®Ì»ZÀË{Â»�e µÁY ½Â¿Z8ΔÄ] Y�Ê» d�{:ºË�ÁM

770 560 2108 4 : -Δ = + = + − =

),®Ì»ZÀË{Â»�ev¨�ÄÉZÅ130Ze135(Ê��{ [Zf¯

69-³ÀË�È»1«»½Z»� É|Æ»Ã{Y�«

d»Ô� Y|f]YDF8ΔÊ» ¾ÌÌ e Y�:ºÌÀ¯

5
75

15
0

3
75

25

D F DEF

3
D � 3 9

9
7 7 8

3
F � 3 9

9

½=
� × =® °=¯ °� = � Δ =¾

= °� × =® °=¯ ¿

È^�Zv» Ä]�b�DF:Ê»:ºË�Y{�a

DEF DE EF: 6 6= + −´¨HoU óIvLºH

5 3
5 100 3 15 100

2DEF: � � � �
+= + × × − × ×

2000 4500 2500-= + − = −

Ê» Y�®Ì»ZÀË{Â»�e µÁY ½Â¿Z« dËZÆ¿ �{:ºÌ�ËÂ¿

0 2500DEF DEF DEF DEF8 4 : 4Δ = + � = −

2500DEF4 -� = +

),®Ì»ZÀË{Â»�ev¨�ÄÉZÅ130Ze135(Ê��{ [Zf¯
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70-³ÀË�È»3«»¾Ë�� |Ì¼u�¨¯«

d�Y �Z³ ª¸�» ÉZ»{ �]Ze Ê¿Á�{ É��¿Yd/·Zu È/·{Z » ª/^� Ê§�� �Y Á,

[�� ¶�Zu Z] \�ZÀf» ª¸�» ÉZ»{39ZË ÉY�]�a ,d�YÉ��¿Y ¾f§

) È�¬¿ �{ Ê¿Á�{2:ºË�Y{ (

2 1

2 1

2 42 2 2 2 2
3 11 1 1 1 1

3 DWP�3 DWP7 39
9 /�9 /

8 7 8 3 9

8 7 8 3 9
= =α

= =
= ⎯⎯⎯⎯→ = × ⎯⎯⎯⎯⎯⎯⎯⎯→

1 7202
2

1

2 3 3 3
720 1080

4 1 2 2

8 -8
8 -

8
== × = ⎯⎯⎯⎯⎯→ = × =

Ë{Â»�e µÁY ½Â¿Z« È�]Y� Ä] ÄmÂe Z] µZuÀZÌ»:ºË�Y{ ®

2 18 : 4 8 8 : 4Δ = + � − = +

1080 720 360 1: 4 - � �� + = − =

Y{Â¼¿ �Ë� duZ�» �Y |ÀËY�§ �{ Ã|� ¹Zn¿Y �Z¯ Ê§�� �Y�3 9−Ä]d�{
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