


 

µZ�µZ�ºÅ{�ZËºÅ{�ZËÊ�ZË�Ê�ZË�

2121¾¼Æ]¾¼Æ]14014011

c|»x�Za:ÊËÂ³110Ä¬Ì«{

¶¯ {Y| ecÓYR�x�Za dÆm:ÊËÂ³80µYR�

½YÂÀ���{ ¹Z¿µYR� {Y| eÇ�Z¼�µYR�

Äv¨� Ç�Z¼�

Èq�f§{)(µYR�

d«ÁÉ{ZÆÀ�Ìa

(Ä¬Ì«{)

Ê�
Z�
fy
Y�

Á�
{

Ê�
Z�
fy
Y�

Á�
{

) ½Z]Z�u1(

ÊuY��10

20-14-330

ZÀ�M10

) Ä�|ÀÅ2(�ÊuY�1030-216-515

µZ¼fuY Á �Z»MÊuY��1040-31715

®Ë�Ì§)2(ÊuY��2060-4111-830

Ê¼Ì�)2(ÊuY��2080-6115-1220

¶¯ �¼m8080-115-3110

½Â»�M ÃÁ�³

º¸« Ê��Â»M Ê¼¸� {ZÌÀ](¹Z�¦«Á)Êq

:É�¯�» �f§{[Ô¬¿Y ½Z]ZÌy±¾Ì��¸§ Á Z^�¾Ì]±Ôa923¾¨¸e: :6463-021 



Ç�Á�a5-½Â»�M21¾¼Æ]1401ºÅ{�ZË Ê�Z�fyYÊ�ZË�v¨�È:3

cZ^�Zv»¹Zn¿Y¶v»

1-Ä¸�Z§ ¹Y|¯ �{�Ë�,�]Ze �Y{Â¼¿[I �[� = 2¾ÌËZa�]Ze �Y{Â¼¿ �Y �eJ�[� [= 2d�Ì¿.

1(> � @0 22(> � @0 43(� � �2 44(> � �+∞2

2-e Á{�]ZI ^� � �� � � �� � � �� � � �`= 1 2 2 5 3 4 4 6ÁJ ^� � �� � � �� � � �� � � �`= 2 3 4 2 5 6 3 1�Á�¨»�]Ze {�] ,|¿Y�J RI � I− −1.d�Y ¹Y|¯ ,

1(^ � `−1 42(^ � `2 33(^ � `3 44(^ � `−2 1

3-ÈÀ»Y{ �³YZe�]I �[� D ORJ �E [�= − −2 2Ç�Z]> � �−1 3,|�Z]¶�Zu�D E�ORJ +
3

d�Y ¹Y|¯.

1(32(43(
1

2
4(9

4-È·{Z »[ORJ�[� + + =2 1 0|Àq[YÂm{�Y{ Ê¬Ì¬u.

1(�¨�2(13(24(3

5-±��]Ã�Z] ¾Ë�eÄ¯ ,ÉY½M �{È�]Z� Z] �]ZeI �[� [ [= + + −2 3½Á�YÁd�Y �Ë~a.|Ë�Ì´] ��¿ �{ ,�Â° » È�]Z�Id�Y ¹Y|¯ �Â¯~» Ç�Z] �{.

1(
[

I �[� �[− −= ≤1 5
3

2
2(

[
I �[� �[− += ≤1 5

3
2

3(
[

I �[� �[− += ≥1 1
5

2
4(

[
I �[� �[− −= ≥1 1

5
2

6-¶�ZuÄ�Ë� [��È·{Z » ÉZÅ
[ORJ[ =3 4 3d�Y ¹Y|¯.

1(12(
1

3
3(34(2

7-�]Ze �Y{Â¼¿ �³Y[
EI �[� D ORJ= +Ä]¶�Zu ,|�Z] �Ë� c�Â�D E+Ê» ¹Y|¯|¿YÂe.|�Z]

1(3

2(5/3

3(4

4(5/4

8-�]ZeJc�Â� Ä]
J �

J�[� [

→°
®

=°̄ 2

` `
:ºË�Y{ Á d�Y Ã|�¦Ë� eI ^� � � � � � � � � � � � � � � � � � � � � � �`= − −2 3 4 2 9 4 4 6 5 3 16 2{�] È�Â¼n» �³Y .

�]ZeIRJZ] Y�%ÉZ��Y �Â¼n» ,ºÌÅ{ �ËZ¼¿È�Â¼n»%.d�Y ¹Y|¯

1(62(83(94(11

9-[YÂm {Y| e·{Z » ÉZÅÈORJ �[ [� ORJ � [ �− = −2
5 56 2 15d�Y ¹Y|¯.

1(12(23(34(�¨�

10-�³Y$
ORJ ORJ ORJ

= + +
+ + +15 10 6

2 3 5

1 1 1

1 1 1
Á% >ORJ @= 52

3¶�Zu ,|�Z]$ %+d�Y ¹Y|¯.)> @,(.d�Y tÌv� L�m {Z¼¿

1(42(53(64(7

30Ä¬Ì«{
¥|ÅµYR� Èq�f§{ �{��{ �Å�Á�� �Y ¶^« É�Y~³

x�Za �Á�� �Y ¶^« 0Z¨�·ÊËÂ³µYR� Ä]��{ ÉZÅ½Z]Z�u)1(,¥|Å�Y |Àq É�Y~³10:|Ì�ËÂÀ] Y� {Ây
�Å �Y10Ê» µYR� |Àq Ä] µYR�.|ÌÅ|] tÌv� x�Za |Ì¿YÂe

¥|ÅÉ�Y~³.d�Ìq �Á�»Y ½Â»�M ÉY�] Z¼�
¥|Å�Y |Àq É�Y~³10�Á�»Y ½Â»�M ÉY�]

½Z]Z�u1
½Z]Z�u)1(

�]Ze½Á�YÁ È^�Zv» �Y)

¶�§ ½ZËZa Ze �]Ze ®Ë2(

Á ÊËZ¼¿ �]YÂe

Ê¼fË�Z´·¶�§ ¶¯)3(

Äv¨�ÉZÅ57Ze90



Ç�Á�a5-½Â»�M21¾¼Æ]1401ºÅ{�ZË Ê�Z�fyYÊ�ZË�v¨�È:4

cZ^�Zv»¹Zn¿Y¶v»

11-�]Z�È�]Ze ½Á�YÁ
[

\
_ [ _

=
+1

.d�Y ¹Y|¯

1(
[

\ � _ [ _
_ [ _

= <
−

1
1

2(
_ [ _

\ � _ [ _
_ [ _

−= >1
13(

[
\ � _ [ _
_ [ _

= >
−

1
1

4(
_ [ _

\ � _ [ _
[

−= <1
1

12-�³YI ^� � � � � � � � � � � � � � �`= 3 4 2 6 5 3 1 5ÁJ ^� � � � � � � � � � � � � � �`= 5 6 1 2 3 2 4 1�]Ze {�] ,|À�Z]
I J

I J

+
−

.d�Y ¹Y|¯

1(^ � � `−5
2 3

3
2(^ � � `−7

3 3
3

3(^ � � `−5
4 2

3
4(^ � � `−7

3 2
3

13-�³YI �[� [ [= +Á
[

J�[�
[

+=
−

9 6

1
�Y|¬» ,|À�Z]�J RI �� �− −1 1 20.d�Y ¹Y|¯ ,

1(
2

5
2(

3

5
3(

2

3
4(

3

4

14-.d�Y tÌv� ÄÀË�³ ¹Y|¯ .d�Y Ã|� º�� �Ë� ¶°� �{ Ê¼fË�Z´· �]Ze Ä� Ä] �Â]�» �Y{Â¼¿

1(F E D< <

2(F D E< <

3(D E F< <

4(E D F< <

15-|ÌÀ¯ ��§>D � E@�]Ze {�]VLQ �[�I �[� − −=
25 12�Y|¬» .|�Z]D E+.d�Y ¹Y|¯ ,

1(
1

4
2(

1

2
3(

3

4
4(

5

4

16-�³YJ�]Ze ½Á�YÁI �[� ORJ �[ [ �= + +2
2
1

4
2

ÃZ´¿M ,|�Z]J� �
1

2
.d�Y ¹Y|¯

1(
2

2
2�¨� (3(24(2 2

17-À»Y{È�]Ze cY�ÌÌ¤eI �[� ORJ � �
_ [ _ _ [ _

=
+ −6

1

6
.d�Y ¹Y|¯ ,

1(� � �−9 92(� � �−4 93(� � �4 94(� � �−4 4

18-�³Y[ [− =
2 23 81,|�Z]ORJ �[ �−6 2.d�Y ¹Y|¯ ,

1(
1

4
2(

1

3
3(

1

2
4(

2

3

19-�]Y� �YÈORJ�[ � ORJ� [ � ORJ� [ �+ + − = +2 2 1 4 1ºfË�Z´· �Y|¬» ,� [ �+2 5ËZa �{È4,.d�Y ¹Y|¯

1(�0 52(�0 753(�1 254(�1 5

20-Ê§�� �{100�Á� �Å .{�Y{ �Y�« µÂ¸v» �fÌ·4Ê» Ä§Z�Y �·Zy [M ½M ÉZm Ä] Á Äf�Y{�] Y� µÂ¸v» �Y �fÌ·½M d/�¸£ �Á� |/Àq �Y �a .ºÌÀ¯
1

3

Ê» ÄÌ·ÁY d�¸£.{Â��ORJ � � ORJ � �= =2 0 3 3 0 48

1(202(243(304(32

½Z]Z�u1-ZÀ�M cÓYR�



Ç�Á�a5-½Â»�M21¾¼Æ]1401ºÅ{�ZË Ê�Z�fyYÊ�ZË�v¨�È:5

cZ^�Zv»¹Zn¿Y¶v»

21-¹Y|¯¶Ë|^e �Y ®Ë.d�Y É�f�Ì] ¶Ë|^e d]Zi �Z¬¿ ÉY�Y{ ,�Ë� ÉZÅ

1(�y Ä] d^�¿ [Ze�Z]2(�¨��Ì£ �Y{�] Z] µZ¬f¿Y

3([��»�Ì£ ÈËÁY� Z] ½Y�Á{03604(.d�Y ½Z�°Ë ¶Ë|^e Ä��Å

22-�y Ä] d^�¿ [Ze�Z] �{GÈ�¬¿ ,0′È�¬¿ �ËÂ�e0È�¬¿ �ËÂ�e Á Ã{Â]1�/³Y .d�Y ª^�À» �{Ây �]1ÉÁ�00′Ä/ÀË�³ ¹Y|/¯ ,|/�Z^¿

d��{Z¿.d�Y

1(�yGÌ¿ÈËÁY� �Z�¼010′.d�Y2(�yGÃ�Za ¦�À»{Â¼��y00′.d�Y

3(È�¬¿1.d�Y ¶Ë|^e d]Zi È�¬¿ ,4(Ã�Za \Ì��yÉZÅ01Á01′.d�Y �]Y�]

23-¹Y|¯É�Â· {�Â» �{ �Ë� {�YÂ» �Y ®Ë$%&'ÈËÁY� Z]Ö$ = 030d��{d�Ì¿.

1(È�¬¿&È�¬¿ �ËÂ�e$�y Ä] d^�¿ [Ze�Z] dve'%.d�Y

2(�ZaÃ�y'$Ã�Za Èf§ZË ½Y�Á{�y'%ÈËÁY� Z]075�¯�» Ä] Á'.d�Y

3(Ã�Za�y'&Ã�Za Èf§ZË ½Y�Á{�y'$ÈËÁY� Z]0150�¯�» Ä] Á'.d�Y

4(Ã�Za�y$%µZ¬f¿YÃ�Za Èf§ZË�y'&�Y{�] dve'$
JJJG

.d�Y

24-�ZÆq �{Ê ¸�$%&'�O� ,%��« Ä] d^�¿ [Ze�Z] dve$&�O� ÉÁ�'Ê» �ËÂ�eÊ ¸/��ZÆq {�Â» �{ ÄÀË�³ ¹Y|¯ .{Â�$%&'0Z/»Y�·Y

.d�Y d��{

1(.d�Y É�Â·2(É�YÂf».d�Y �Ô�ÓY

3(.d�Y Ê�Ìv»4(.d�Y Ê�Zv»

25-ºWZ« h¸j»YÄËÁY�·Ö�$ �$%&= 090�y Ä] d^�¿ Y�GÊ» [Ze�Z]ºÌÅ{.�³Y$% = 2,$& = 4Á�Z¬¿%Á&,�Z¬¿,|À/�Z] ¶Ë|/^e ¾ËY d]Zi

È�¬¿ È¸�Z§$.d�Y ¹Y|¯ [Ze�Z] ¾ËY �{ ��ËÂ�e �Y

1(
4 2

3
2(

8

3

3(
4

3
4(

2 3

3

15Ä¬Ì«{
¥|ÅµYR� Èq�f§{ �{��{ �Å�Á�� �Y ¶^« É�Y~³

x�Za �Á�� �Y ¶^« 0Z¨�·µYR� Ä] ÊËÂ³��{ ÉZÅÄ�|ÀÅ)2(,¥|Å�Y |Àq É�Y~³10:|Ì�ËÂÀ] Y� {Ây
�Å �Y10Ê» µYR� |Àq Ä] µYR�|Ì¿YÂe.|ÌÅ|] tÌv� x�Za

¥|ÅÉ�Y~³.d�Ìq �Á�»Y ½Â»�M ÉY�] Z¼�
¥|Å�Y |Àq É�Y~³10�Á�»Y ½Â»�M ÉY�]

Ä�|ÀÅ2
¶Ë|^e|ÀÅ ÉZÅZÅ{�]�Z¯ Á Ê�

¶Ë|^e)Ê�|ÀÅ ÉZÅ-[Ze�Z]-

µZ¬f¿Y-(½Y�Á{

Äv¨�ÉZÅ33Ze45



Ç�Á�a5-½Â»�M21¾¼Æ]1401ºÅ{�ZË Ê�Z�fyYÊ�ZË�v¨�È:6

cZ^�Zv»¹Zn¿Y¶v»

26-5�$�È�¬¿ Èf§ZË ½Y�Á{$È�¬¿ µÂu2ÄËÁY� dve Á040È¸�Z§ �³Y .d�Y$�Y5�5�5�$����]Y�]2Ç�Y|¿Y ,|�Z] |uYÁ2$.d�Y ¹Y|¯

1(
2 3

3
2(3

3(
2 2

3
4(2

27-¶Ì�f�»$%&'Ä]µÂ�9��� Á5ÈËÁY� dve Á ½M ÉZÅ��« ��Z¬e ¶v» �¯�» Ä] Y� ¶Ì�f�» ¾ËY .d�Y�Á�¨»090½Y�Á{ {�´f�Z� dÆm �{

Ê».ºÌÅ{¶Ì�f�» ¾Ì] �f�» ÈÌuZ¿ duZ�»$%&'.d�Y ¹Y|¯ ½M �ËÂ�e Á

1(252(45

3(564(81

28-¹Y|¯.d�Y d��{ 0Z»Y�·Y ½Y�Á{ ®Ë Á [Ze�Z] ®Ë \Ì¯�e {�Â» �{ ÄÀË�³

1(Ê» �¨u ¶°� dÆm Ã�YÂ¼Å.{Â�2(\Ì�Ê» Ä´¿ d]Zi Y� �y.{�Y{

3({ ¶Ë|^e d]Zi È�¬¿ Ã�YÂ¼Å.{�Y4(pÌÅ¹Y|¯

29-Ç�ËY{&�2�5�µÂ� Ä] É�Y{�] Z] Y�5Ê» µZ¬f¿YÇ�ËY{ Ze ºÌÅ{&′Ç�ËY{ Á{ �f�» �eÁ µÂ� .{Â� ¶�Zu&Á&′.d�Y ¹Y|¯

1(52(52

3(534(52

30-�Ì]º¯ Á ¾Ë�eÇ�ËY{ È¸�Z§ ¾Ë�e&�2�5��Y�yGÄ]�]Y�] \Ìe�e9Á3¸yY{ �f�» �Z¼» µÂ� .d�YÇ�ËY{ Ê&[Z/e�Z] d/ve ½M �ËÂ/�e Z]

�y Ä] d^�¿G.d�Y ¹Y|¯

1(122(6 2

3(94(6 3



Ç�Á�a5-½Â»�M21¾¼Æ]1401ºÅ{�ZË Ê�Z�fyYÊ�ZË�v¨�È:7

cZ^�Zv»¹Zn¿Y¶v»

31-Ê» [�� ºÅ �{ Y� ½M ¹Z«�Y Á Ã{�¯ [Zzf¿Y ¥{Z�e Ä] Y� É{|� ,Ê¼«� Á{ Ê Ì^� {Y|�Y È�Â¼n» �Y�ËZ/»�M ¾/ËY È/¿Â¼¿ ÉZ�§ �{ {|� ¹Y|¯ .ºÌÀ¯

{ÂmÁ Ê§{Z�e{�Y|¿.

1(202(323(444(56

32-�a �{ .d�Y {|� ½Z¼Å �]�» Z] \�ZÀf» {|� �Å ½|� Á� µZ¼fuY ,�Ze ®Ë [Ze�a �{{|� ½|� Á� µZ¼fuY ,�Ze ¾ËY [Ze2ZË3d�Y ¹Y|¯.

1(
5

91
2(

1

13
3(

1

7
4(

5

21

33-Zf�Á� ®Ë �{Z]120,dÌ ¼m �¨¿50Á {�» �¨¿30�³Y .{�Y{ {ÂmÁ �Y|»Y{12�» �Y �¨¿[Z/zf¿Y Zf/�Á� ¾ËY �Y É{�§ ¥{Z�e Ä] Á |À�Z] �Y|»Y{ ½Y{

�Y|»Y{ Á d�Y ½� ,��¿{�Â» {�§ µZ¼fuY ¹Y|¯ Z] ,ºÌÀ¯d�Ì¿.

1(
1

3
2(

2

3
3(

13

30
4(

17

30

34-[Ze�a ºÅ Z] Y� �Ze Á{Ê»[��» Ã|� Á� {|� Á{ �Â¼n» µZ¼fuY ¹Y|¯ Z] ,|�Z] ¹Á{ �Ze {|� �Y �f³��] µÁY �Ze {|� �³Y .ºÌÀ¯5d�Y.

1(
1

5
2(

5

12
3(

1

3
4(

2

15

35-|] �³Y ,É|¿��§ Ä� Ç{YÂ¿Zy ®Ë �{½M �fy{ ¾Ì»Á{ ,Ã{YÂ¿Zy |¿��§ ¾Ì»Â� µZ¼fuY ¹Y|¯ Z] ,|Àf�Å ��a Ã{YÂ¿Zy |¿��§ Á{ �j¯Y|u ºÌ¿Yd�Y ZÅ.

1(
1

7
2(

2

7
3(

3

7
4(

4

7

36-,Ê§{Z�e È]�ne ®Ë �{6 ^D�E�F�G`=�³Y .d�Y Ä¿Â¼¿ ÉZ�§3�D�,3�E�,3�F�Á3�G�Ä]Z/] Ê]Z/�u È/·Z^¿{ ®/Ë ,`/q Ä] d�Y� �Y \Ìe�e

d^�¿�|«
1

8
»Z�Ìa �Â«Á µZ¼fuY ,|ÀÅ{ ¶Ì°�e|^F�G`|»Z�Ìa �Â«Á µZ¼fuY �]Y�] |Àq^D�E`.d�Y

1(22(33(44(5

37-�³Y3�%� = 1

4
,3�$ �′ = 1

5
Á3�% $�− = 3

28
¶�Zu ,|À�Z]3>�$ %� @′−d�Y ¹Y|¯.

1(
12

35
2(

2

7
3(

2

5
4(

5

14

38-�³Y6 ^D�E�F�G�H`=Ä¿Â¼¿ ÉZ�§,3�D� = 1

4
Á3�^D�E�F`� = 2

3
¶�Zu ,|�Z]3�^E�F�H`^D�E�F �̀d�Y ¹Y|¯.

1(
3

4
2(

5

8
3(

1

2
4(

3

8

39-�³Y%¶�Zu ,|�Z] ÊÆeZ¿ É|»Z�Ìa3�$ %� 3�$ %�′+d�Y ¹Y|¯.

1(3�%�2(
3�%�

1
3(

1

2
4(1

40-,¥��®Ë �{4Á �»�« _Âe6_Âe ¥�� ¾ËY �Y .{�Y{ {ÂmÁ Ê]M _ÂeÊ» ½Á�Ì] É�Y~´ËZm ½Á|] Á É�´Ë{ �Y | ] Ê°Ë Y� ZÅ¶«Y|u Ä¯ ÊËZm Ze ºË�ÁM

¾ËY µZ¼fuY .ºÌ�Z] Äf�Y{ Ê]M _Âe ®Ë Á �»�« _Âe ®Ë0Z¬Ì«{ Ä¯4d�Y �|¬q ,ºË�ÁZÌ] ½Á�Ì] _Âe.

1(
6

35
2(

4

35
3(

8

105
4(

13

105

15Ä¬Ì«{
¥|ÅµYR� Èq�f§{ �{��{ �Å�Á�� �Y ¶^« É�Y~³

x�Za �Á�� �Y ¶^« 0Z¨�·µYR� Ä] ÊËÂ³��{ ÉZÅµZ¼fuY Á �Z»M,¥|Å�Y |Àq É�Y~³10Y� {Ây
:|Ì�ËÂÀ]

�Å �Y10Ê» µYR� |Àq Ä] µYR�.|ÌÅ|] tÌv� x�Za |Ì¿YÂe
¥|ÅÉ�Y~³.d�Ìq �Á�»Y ½Â»�M ÉY�] Z¼�
¥|Å�Y |Àq É�Y~³10�Á�»Y ½Â»�M ÉY�]

µZ¼fuY Á �Z»M

µZ¼fuY Á �Z»M

µZ¼fuYµZ¼fuY Ê¿Z^» �Y)
ÉZ�§ �Ìz�e ÉY|f]Y Ze

Ä¿Â¼¿-µZ¼fuY
ºÅ�Ì£��¿Z-µZ¼fuY

½Â¿Z« �� Ze Ê���
(¶¯ µZ¼fuY

Äv¨�ÉZÅ43Ze58



Ç�Á�a5-½Â»�M21¾¼Æ]1401ºÅ{�ZË Ê�Z�fyYÊ�ZË�v¨�È:8

cZ^�Zv»¹Zn¿Y¶v»

41-É|Ë|m ºÌ� ½M Z] Á Ã{�¯ [Á} Y� ÊËZ¿Z�� ºÌ� �¸§Ê»ºË�Z�µÂ� Ä¯½M4�]Y�] |Àq ºÌ� d»ÁZ¬» .d�Y ÄÌ·ÁY ºÌ� µÂ� �]Y�]Ê/»{Â/�.

d�Y ½Z�°Ë Á d]Zi ºÌ� Á{ ÉZ»{).(

1(42(
1

4
3(

1

16
4(16

42-Ê�» µÂ� ºÅ ºÌ� Á{Ç�ËÁ d»ÁZ¬» �³Y .|Àf�Å É�]Y�] Ê°Ë�f°·Y d»ÁZ¬» ÉY�Y{ ÊÀÌ » ÉZ»{ �{ Ê»ÂÌÀÌ»Â·M Á�»
1

3
]Ç�/ËÁ d/»ÁZ¬» �]Y�

,|�Z] ¹ÂÌÀÌ»Â·M¹�mºÌ�.d�Y Ê»ÂÌÀÌ»Â·M ºÌ� �]Y�] |Àq Ê�»
$O

J
� �
FP

ρ =
3

2 7Á
&X

J
�

FP
ρ =

3
9

1(
3

10
2(

10

3
3(

10

9
4(

9

10
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J

�
FP3
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Ê»|Å{.�^�)=5|Ì¨� Á=9(

1(102(33(14(2
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61-{�YÂ» ¹Y|¯c�Z^� �Yd�Y d��{ �Ë� ÉZÅ.

M(ºÌ�¸¯ {Â^¼¯Ê» ½YÂzf�Y Ê¯Âa Ä] �nÀ» ÊËY~£{YÂ» �{.{Â�

.{�Y{ ÊËY~£{YÂ» ¹Z¼e ¾Ì] �{ Y� ¥��» È¿Y�� ¾Ë�f�Ì] ½ZÆm Á ½Y�ËY �{ ½Z¿ ([

Ä¿Y{ ¾f�Z¯ (_Ã{�ÁY�§ ½{�¯ Á�{ Á ZÅZÅ,h�Z] Á {Â] É��ÁZ�¯ �{ [Ô¬¿Y ¾Ìf�z¿½Z�¿Y |�ZÅ.|ÀÀ¯ |Ì·Âe É{ZË� �Y|¬» Ä] Y� cÔ£ Á cZ]Â^u

(cÃ{�ÁY�§ Á �Ì�.d�Y ºÌ�Zfa ½ÂË Ã�ËÁ Ä] Á ¾ÌXeÁ�a ¾Ì»Pe ÉY�] Ê¼Æ» �^À» ½M ÉZÅ

(g�»�« d�Â³,¾ÌXeÁ�a �] ½Á�§Y ÊÅZ» d�Â³ |À¿Z¼Å¾Ì»ZfËÁ �YÂ¿Y ÉÂfv».d�Y Ê¿| » {YÂ» Á ZÅ
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62-d�Y d��{ �Ë� {�YÂ» �Y {�Â» |Àq.

(MÉZ»{ �³Y�f�Ì] Ê¼�m.d�Y �´Ë{ º�m �Y �f�Ì] ºÅ ½M cY�} Ê�^Àm É��¿Y �Â¼n» ,|�Z] �´Ë{ º�m �Y

([,Ã{Z» ®Ë {�Â» �{.d�Y ½M cY�} d¯�u �f�Ì] d��� ¾Ì´¿ZÌ» ÊÀ » Ä] �f�Ì] ÉZ»{

(_®Ë {�Â» �{ÉZ»{ �]Ze �¬§ ÊËZ»�³ É��¿Y ,Ã{Z».d�Y Ã{Z» ½M

(c.d�Y [M �Y �a �zf�Y ®Ë �Y �f�Ì] ¡Y{ ÉZq ½YÂÌ· ®Ë ÊËZ»�³ É��¿Y

1(12(23(34(�¨�

63-d�Y d��{ ÄÀË�³ ¹Y|¯.�& �+ � J�PRO �−= = 112 1

1(Ç{Z» ÊËZ»�³ É��¿Y �³Y$Ç{Z» �Y �f�Ì]%½M ,|�Z]ÉZ»{ ÃZ³Ç{Z»$�Y%.{Â] |ÅYÂy �f�Ì]

2(�z�» �Y|¬» ÉZ»{�ËY�§Y ÉY�] ¹�Ó ÉZ»�³ �Y|¬» Z] ��Y ºÅ Ã�ËÁ ÉZ»�³�Y ÊÇ�Y|¿Y Ä] Ã{Z»&01.d�Y

3(,d]Zi �Z�§ �{�³µÂ» �Å ÉZ»{�ËY�§Y ÉY�] ¹�Ó ÉZ»�Z³Ç�Y|¿Y Ä] ½ZeY&01,30.d�Y ½M Ç�ËÁ ÉZ»�³ �]Y�]
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64-Z»�³ \�u�] Z»{ �Y{Â¼¿ Ä] ÄmÂe Z]É{Z» ÊËZ»�³ dÌ§�� ,Ã|� Ã{Y{ÇÃ{Z» ¹�m �³Y Á d�Y �f�Ì] . . .$�]Y�]40|�Z] ¹�³Á�ËÁ ÉZ»�³Ç½M

.d�Y �ÂÌ�¸� Äm�{ �] ¹�³ �] µÁ� . . . �]Y�]

1(� $−1 25

2(� $−0 5

3(� %−0 5

4(� %−1 25

65-ÉZ»{®ËÄ �«�{ �Y Z] ºÌÀÌ»Â·M½{Y{ d1215/0�Y Z»�³ µÁ�Â¸Ì¯.293Ä]&010Ê»ºeY �Z¼� .|��ºÌÀÌ»Â/·M Ä �« ¾ËY �{ Ã|¿�Z� ÉZÅ

.d�Y ¹Y|¯$O�$O J�PRO �F � -�J � & �− − −= =1 1 0 127 0 9
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66-Ê» kY�zf�Y �Ë� È·{Z » �Z�Y �] Y� ½M ½| » ²À� �{ {ÂmÂ» ¾ÅM¥�� �{ {ÂmÂ» |»Zm {YÂ» ¹�m cY�ÌÌ¤e Ã|� ¹Zn¿Y �À¯YÁ �{ �³Y .ºÌÀ¯

Z] �]Y�]36�ZÌ¿ Z»�³ µÁ�Â¸Ì¯ |Àq ,|�Z] ¹�³d�YÄ] Y� |ÀËY�§ ¾ËY �{ Ã|� |Ì·Âe ¾ÅM ÉZ»{ ZeÇ�Y|¿Y&040�ËY�§YºÌÅ{.¾ÅM Ã�ËÁ ÉZ»�³)

Z] �]Y�]� -�J � &− −1 0 10 45.d�Y)H �2 �& �J�PRO−= = = 156 16 12(

(.{Â� Ä¿�YÂ»�À¯YÁ Ä·{Z »))H 2 �V� &2�J� )H �V� &2 �J�+ → +2 3 2

1(024/32(512/1

3(268/24(536/4

67-200É�e ½�Á�fÌ¿ É{ ¹�³�¯Y�Â¸y Z] Y� |Ì19Ê» �À¯YÁ ½�Á�|ÌÅ �Z³ Z] |��{Ê» {Y�M É��¿Y µÁ�Â¸Ì¯ |Àq �À¯YÁ ¾ËY �{ .ºÌÅ{Á {Â�

Ê» �ËY�§Y �ÂÌ�¸� Èm�{ |Àq Ç�Y|¿Y Ä] �À¯YÁ ¾ËY �{ Ã|� |Ì·Âe [M �Zz] ÉZ»{|]ZË.Z] �]Y�] Y� [M �Zz] Ç�ËÁ ÉZ»�³)5/2¹�/³ �/] µÁ�

Èm�{.|Ë�Ì´] ��¿ �{ �ÂÌ�¸�ÄÀË�³Å.{Â� Ã|¿YÂy `q Ä] d�Y� �Y Z(�2 �1 �+ �J�PRO �−= = = 116 14 1|/Ì·Âe ÉZ»�³ ¹Z¼e {Â� ��§)

��Âe Ã|�+ 22Ê» [~m(.{Â�

1 2 �J� + �J� 1 �J� + 2�J� N-+ → + +2 3 2 2 23 3 1620

1(× −312 10 4052(× −324 10 405

3(× −312 10 8104(× −324 10 810

68-c�Z^� �Y {�Â» |Àqd�Y d��{ �Ë� ÉZÅ.

(MÉ��¿Y µZ¬f¿Y dÆm½|� Z»{ ºÅ��YÂ³ |ÀËY�§ �{ É��¿Y µZ¬f¿Y dÆm Z] Â�¼Å ½|] �{ ¡Y{ �Ì�.d�Y ½|] �{

([¼Å É{ZÌÀ] Ê³�ËÁ ®ËÈ�À¯YÁÊËZÌ¼Ì� ÉZÅ¾ËYd�Y½M È¼Å Ä¯|¿�Y{ Z»�³ |f� Á {Y{ �Ìv» Z] ZÅ.

(_ÉZ»�³ �Y|¬»Ã|� {Y�MÊËZÌ¼Ì� �À¯YÁ ®Ë �{\¸£Y ,Ã�} Ê�^Àm É��¿Y �Â¼n» cÁZ¨e Ä]�À¯YÁ {YÂ» �{ ZÅd�Y �Â]�» Ã{�ÁY�§ Á Ã|ÀÅ{.

(c�À¯YÁ �Y É�ZÌ�]½M Z] Ä¯ ÊËZÅÊ» ¹Zn¿Y d]Zi ÉZ»{ �{ ºË�Y{ �Z¯�� ZÅÊ» Ä·{Z^» �Ìv» Z] É{ZË� ÉZ»�³ Ê·Á |¿Â�.|ÀÀ¯

1(12(23(34(4

69-�À¯YÁ Ä] ÄmÂe Z]�Ë� ÉZÅ,Ê» ¹Zn¿Y ½Z�°Ë �ËY�� �{ Ä¯|¿Â�,d��{ �Ë� \·Z�» �Y {�Â» |Àq|¿Y.�1 �+ �J�PRO �−= = 114 1
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(M�À¯YÁÃ|ÀÅ{ZÅ�À¯YÁ �{�,��À¯YÁ �Y �e�Y|ËZaÃ|ÀÅ{�À¯YÁ �{ ZÅ�,,�.|Àf�Å

([�À¯YÁ �{�,,�¶Ì°�e ¾¼�96/8�ËY�� �{ ZÌ¿Â»M �fÌ·673,�Y|¬»6/36Ê» {Y�M É��¿Y µÁ�Â¸Ì¯.{Â�

(_Ã{�ÁY�§ �À¯YÁ Á{ �Å �{�À¯YÁ �Y ZÅÃ|ÀÅ{.|¿�e�Y|ËZa ZÅ

(c�À¯YÁ �{�,�¶Ì°�e ¾¼�8/6ZÌ¿Â»M ¹�³,�Y|¬»8/36Ê» {Y�M É��¿Y µÁ�Â¸Ì¯.{Â�

1(12(2

3(34(4

70-¾fyÂ� �À¯YÁ �{ Ã|� |Ì·Âe É��¿Y �Y22�Â¸y Z] ½ZaÁ�a ¹�³75%,Ë�ne ÉY�]ÈÉ�Y|¬»1D13Ê» Ã{Z¨f�Y (|Ë�M ºË|�).ºÌÀ¯Ê�¾ËY

|Àq \Ë�¬e Ä] |ÀËY�§Ê» |Ì·Âe {�Y|¿Zf�Y �ËY�� �{ ½�Á�fÌ¿ �Z³ �fÌ·.{Â��& �+ �J�PRO �−= = 112 1

1(1146

2(756

3(3387

4(4576

& + 2 &2 + 2 N-

1D1 N- 1D 1

+ → + +
+ → +

3 8 2 2 2

3 2

5 3 4 2046

2 45 2 3
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cZ^�Zv»¹Zn¿Y¶v»

D� +�J� %U�J� +%U�J� T

E�+ �J� %U �O� +%U�J� T

F�+ �J� %U �J� +%U�J� T

G� +�J� %U�J� +%U�O� T

+ → +
+ → +
+ → +
+ → +

1

2 2 2

2 2 3

4

2 2 2

2

2

2 2 2

71-|Àf�Å �Ì³Z»�³ �Ë� ÉZÅ|ÀËY�§ �Y {�Â» |Àq.

(M[M �Zz] ½|� �ËZ»([É{ ¾]�¯ (|Ì �e) ��Y�§|Ì�¯Y¾]�¯(_1 2 �J� 12 �J�→2 4 22

(c2 �J� 2 �J�→2 33 2(g�fÀ�Âf§ �À¯YÁ(k&O &O�J� &O�J�− → 2

1(52(23(34(4

72-|Ì·Âe ÉY�] �³Y� J4 8Ç�Y|¿Y Ä] Êb·Zf¿M ,½�Ì�¯Y �Z³ �Y ½Á�ÁY �Z³� N-14 3�À¯YÁ Êb·Zf¿M ,|]ZË�ËY�§YÉZÅ$Á%Ä]. . Á . . . Z] �]Y�] \Ìe�e

.d�Y µÁ�Â¸Ì¯ .�2 J�PRO �−= 116
$� 2 �J� 2 �J�

%� 2 �J� 2 �J�

→
→

2 3

3 2

3 2

2 3

1(�−28 6,�+28 62(+286,−286

3(+143,−1434(�−14 3,�+14 3

73-¹�m Ä] Y� cY�fÌ¿ ºË|� �Y �·ZyZ¿ È¿Â¼¿ ®Ë300¹�³Ä¿�YÂ» È·{Z » �Z�Y �]Ã|�¿:1D12 �V� 1D12 �V� 2 �J�→ +3 2 2¶/»Z¯ �Â/� Ä/]

Ê» ÄË�ne�³Y .ºÌÀ¯µÂ°·Â» ¶Ë|^e ÉY�]½�Ì�¯Y ÉZÅºeY Ä] |ÀËY�§ ¾ËY �Y ¶�ZuÉZÅÉ�Z³Ä] ºÅ �Y Y�n»5/742ºÌ�Z] Äf�Y{ �ZÌ¿ É��¿Y µÁ�Â¸Ì¯

d�Y ¹Y|¯ ÄÌ·ÁY cY�fÌ¿ ºË|� �Â¸y |��{.�1D �2 �1 �J�PRO �−= = = 123 16 14Ê�·ZyZ¿)Ê¼¿ d¯�� �À¯YÁ �{ ZÅ(.|ÀÀ¯

� +�2 2� N-�PRO �−Δ = = 1495

1(602(85

3(924(48

74-ÄÀË�³ ¹Y|¯d��{Z¿.d�Y

1([M �Zz] µÂ» ®ËµÂ» ®Ë Z] Ä�ËZ¬» �{�Z³|Ì¨·Â� ½�Á�|ÌÅ,ºeY Ä] ½|� ¶Ë|^e ÉY�]Y�n» É�Z³ ÉZÅ,.{�Y{ �ZÌ¿ É�f�Ì] É��¿Y Ä]

2(d¯�� {YÂ» ¶Ì�¿Zfa É��¿Y �Y|¬» �{ �ÌÌ¤e �Y Ã�YÂ¼Å ,�À¯YÁ �Å Êb·Zf¿M �ÌÌ¤e�À¯YÁ ½M �{ Ã|ÀÀ¯cP�¿Ê».{�Ì³

3(ÉÂfv» Ä¯ Ê§�� Ä] Z»�³ ½{Y{ Z]1 22 4d�Y,µÂ» �Z¼�Ê»�ËY�§Y ¥�� ¾ËY �{ {ÂmÂ» ÉZÅ�Z³ ÉZÅ.|]ZË

4(¾]�¯ |¿ÂÌa Êb·Zf¿M ¾Ì´¿ZÌ»±µÂ°·Â» �{ ¾]�¯�f¼¯ ,½Y�´ÅÂ¸°Ì� ÉZÅ�Y.d�Y ¾eY µÂ°·Â» �Å �{ |¿ÂÌa ¾ËY Êb·Zf¿M

75-YÁ ¹Y|¯ ÉZ»�³|¿ÂÌa É��¿Y ¾Ì´¿ZÌ» Z] �]Y�] �À¯& 2=d�Y.

1(&2 �J� & �J� 2 �J�→ +2(&2 �J� & �J� 2 �J�→ +2 2
1 1 1

2 2 2

3(&2 �J� & �J� 2 �J�→ +2
1 1

2 2
4(&2 �J� & �J� 2 �J�→ +2 2

76-�À¯YÁ �{ Ã|� {Y�M ÉZ»�³ �Y|¬» \Ìe�eY d��{ ÄÀË�³ ¹Y|¯ �{ �Ë� ÉZÅd�.

1(T T T T> > >1 3 4 2

2(T T T T> > >1 4 3 2

3(T T T T> > >4 1 2 3

4(T T T T> > >4 1 3 2
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cZ^�Zv»¹Zn¿Y¶v»

O

OH

O H

CH3

77-c�Z^� �Y {�Â» |Àq�Ë� ÉZÅd��{Z¿d�Y.

(M��ZÀ�;Á<ÃÁ�³ �Y Ê·YÂf» ��À� Á{½�Â·ZÅ|Àf�Å ZÅ-|¿ÂÌa Êb·Zf¿M �³Y+;�Y �f�Ì]+<��À� �Y Ä¿Â¼¿ ®Ë ,|�Z]<Z] Ä�ËZ¬» �{

��À� �Y Ä¿Â¼¿ ®Ë;Ê» �À¯YÁ ºÌ�Zfa �¸§ Z] É�f�Ì] c|� Z].|Å{

([b·Zf¿M¾]�¯ |¿ÂÌa Ê±Z] Ä�ËZ¬» �{ |Ì�¯Â¿Â» ¾]�¯ µÂ°·Â» �{ ½�Ì�¯Y¾Ì´¿ZÌ»É{ ¾]�¯ �{ |¿ÂÌa ¾ËY Êb·Zf¿M.d�Y �f�Ì] |Ì�¯Y

(_�À¯YÁ ¹Zn¿Y Z]ºeY µZ�eY ÇÂÌ� ,ÊËZÌ¼Ì� ÉZÅÊ» �ÌÌ¤e �Ì¿ {YÂ» �YÂy Á �ZfyZ� ,½M µZ^¿{ Ä] Á Ã{�¯ �ÌÌ¤e �´Ë|°Ë Ä] ZÅ.|À¯

(c©ZeY �Z�§ Á Z»{ �{µÂ°·Â» �Y Ä¿Â¼¿ ®Ë ,Á{ ÉZÅºeY �Y �e�Y|ËZa ,�¸¯ Ê¼eY.|Àf�Å �¸¯ ÉY�n» ÉZÅ

1(12(23(34(4

78-c�Z^� �Y {�Â» |Àqd�Y d��{ �Ë� ÉZÅ.

•,¹Y{Z] �{ {ÂmÂ» |ÌÅ|·M �ZfyZ� �{.d�Y Ã{�°¿ �Y�«�] |¿ÂÌa ¾]�¯ �m Ä] Ê¼eY pÌÅ Z] Ä¯ {�Y{ {ÂmÁ ÊÀ]�¯

•¶»Z¯ ¾fyÂ� ÉY�]µÂ» �ÅÂf¯Ä] ®zÌ» �{ {ÂmÂ» ½10.d�Y �ZÌ¿ ½�Ì�¯Y µÂ»

•�ÌÀ�³ �{ {ÂmÂ» Ê·M \Ì¯�e,.{�Y{ Ê¿�Á�|ÌÅ |¿ÂÌa ¶Ì°�e ÊËZ¿YÂe

•¥Ôy�] �ÌÀ�³ �{ {ÂmÂ» Ê·M \Ì¯�e�{ {ÂmÂ» Ê·M \Ì¯�e¬¸u |«Z§ Ä¿ZË�Y� Á ¾Ìq�Y{È.d�Y Ê¿�À]

1(42(33(24(1

79-d�Y d��{ ÄÀË�³ ¹Y|¯.

1(ÃÁ�³ �{ÅZÊ¸»Z� ÉYe¶Ì¿Â]�¯ Á ¶Ì�¯Á�|ÌÅ ,É�,ºeYÉZÅ½�Ì�¯Y Á ¾]�¯.|¿�Y{ {ÂmÁ

2(¾]�¯ |¿ÂÌa �¬§ Ä¯ �]Y�] ¾]�¯ {Y| e Z] ¶°·Y Á |ÌÅ|·M±|¿�Y{ Ä¿Z´Ë ¾]�¯,.|¿�»Á�ËY ºÅ Z]

3(Ê¼�À»�ËY�MºeY �Y½M ÉY�Y{ Ê·M µÂ°·Â» Ä] Ä¯ ZÅZÆÀeÊ» É{�§ Ä] ��vÀ» Ê°Ë�Ì§�YÂyÊ¸»Z� ÃÁ�³ ,|�z]¹Z¿.{�Y{

4(Á |ÌÅ|·M�À],¾Ìq�Y{ ÉÂ] Á º � ¶»Z� \Ì¯�e¶Ì¿Â]�¯ Ê¸»Z� ÃÁ�³ ÉY�Y{ Á{ �Å.|¿Y

80-º � ½YÂÀ� Ä] Ä¯ ¾Ì¸Ì¿YÁ �ZfyZ� Ä] ÄmÂe Z]Ê» �Z¯ Ä] Ê¿|Ì�Â¿ Á ZÅY~£ �{ Ã|ÀÅ{{Á�½M �ZfyZ� Ád�Y Ã|� Ã{Y{ ½Z�¿ �Ë� ¶°� �{,|Àq

c�Z^� �Y {�Â»d�Y d��{ ½M Ç�Z]�{ �Ë� ÉZÅ.�2 �& �+ �J�PRO �−= = = 116 12 1

•ÃÁ�³ ÉY�Y{Ê» Ê¸»Z� ÉZÅ�{ Ä¯ |�Z]\Ì¯�e�{ {ÂmÂ» Ê·M ÉZÅ.{�Y{ {ÂmÁ Ä¿ZË�Y� Á Ä]Âq{��

•ºeY �Z¼�½�Á�|ÌÅ ÉZÅ½MÊ·Â»�§ |uYÁ �Å �{Z]ºeY �Z¼�ÉZÅ½�Á�|ÌÅ�ZfyZ� �{ {ÂmÂ»µÂ°·Â» �Å.d�Y �]Y�] ¾·Zf¨¿

•½Á�f°·Y d¨m �Z¼� d^�¿a ÉZÅ½Á�f°·Y �Z¼� Ä] É|¿ÂÌZ] �]Y�] \Ë�¬e Ä] ½M �{ É|¿ÂÌaZ¿ ÉZÅ9/1Ê».|�Z]

•¹�m3/0Z] �]Y�] ½M �Y µÂ»6/45.d�Y ¹�³

1(42(33(24(1



تنا و21آهم1401

زز! وآ 

وآ  ر ا تنا اآ و  ب ادااا ر وتنااآ ا ضعی

عد  وآ   د. اآ،ارا قو ر ا تما ا ر ا و اار  .و

د ا  فتگ اکا ئتنا . ید ا و  و اآ نج ر طفا

و و وآ ابر یا  مینا را احشرعطا نید.،یدا تو

ما 261.دو  ر

ا .261  ر و د  یرا سهی و کیز یعا؟و

1  عد  یکا .2  ب  یکا .

3و  ر .4ی .د

262. و  یشگیر ر فید  و د رید؟

1 ا .رآکر2.ر حراز

3و ر .4 م.

263. عدو؟ یشتر ظا و د  یرذ ا ا

1رصو ال .2نید ال .3م ر .م4ند.

؟ .264 فید ا ا   ال  یشتر ج پا ار  ر و د

1ال .رصو2نید ال .3م ر .م4ند.

265.  چگوو وزمر  طا دو ا  و م ؟ و ر ه 

1ه طا ر شید خ کت2ر. .ر

3ر لا .4م.و

266.   ر  دنا عطا ید؟ر

1.ثا  تفا تا  وو ا2ثا خ .اخو  ا ر دد ا

3.د فا4م .

267.  ر ط د پا ار ؟ ر

1جی طا .2خند طا .3د  ع طا .4و .12

268.  دنا سا  ر  ید؟ر

1.عمو   د2پیرد  خ .3ر .4یچکد .

269. گو تزمر و   د  ؟ر ر خ ر 

1خکنو  ا یک .2تنو  و یک .3ر .د4م .

نید. .270 تخا ر و و   ر ا نز  ک

1آگا   تظا  و فید ند.،. م  طا گیرا   

2.ست یشتر تقو یکا  برا ،ال ا  ا .

3 ر .

4ی .د




