
درســي کتابونه د پوهنې په وزارت پورې اړه لري. پېرودل 
او پلورل يې په کلکه منع ده. له ســرغړوونکو سره قانوني 

چلند کېږي.

moe.curriculum@gmail.com

د رياضي د تدريس لارښود

                يوولسم ټولګى

ى
لګ

ټو
سم 

ول
يو

د- 
ښو

لار
س 

دري
د ت

ي 
اض

 ري
 د

د پوهنې وزارت
 د تعليمي نصاب د پراختيا، د ښوونکو د روزنې او د

ساينس د مرکز معينيت
د تعليمي نصاب د پراختيا او درسي کتابونو د تاليف رياست

C

    1392 هـ . ش.

Ketabton.com



    

        

  

   :  ..

  
            

           

(c) ketabton.com: The Digital Library



:
              

            
    ) (           

               

   :
             
            
             

  :
-             

    :
-      
-        

  :
              

            
                .

  :
))((
    :          

(c) ketabton.com: The Digital Library



(c) ketabton.com: The Digital Library



 

    

       

      

     

    

    

    

      

     

      

      

   

   

  

     

      

    

         

(c) ketabton.com: The Digital Library



   
    

    
                 .           

                 .            
       .                          .

                   .
                   .   
                          

         .
                           

         .                    
                               

             .
                   .

                                 
                                   

 .
                                        

                                 
              .

                       
                     

                          
.

  
 

       

(c) ketabton.com: The Digital Library



   
 !

                  
       .
           :

 (                )           
                          
 .
 (         .
(                               

     .
(                .                   

    .
(                   .                   .  

                        .                
           .

 (                     .   
                      : 
           .             
           .
(               
(        .
(                        

    .
(             .              

                              
    .

(                     
                         

     .
 

(c) ketabton.com: The Digital Library



  
 

)Ellipse(

                   
   
  ) (

          ) (
          )(

  ) (
  ) (

          
          ) (

  
   ) (
          ) (

          ) (
      

      
 

  
       

  
  
 
 

   
      

      

   
   

       
        

    
         

      
       

(c) ketabton.com: The Digital Library



    
      
 

 
    n   
    

 

    n        
   
    n   

     n   
  

      
 

  

  
   
  
        

  
  
 
 

     
       

      
  

  
    
     
   

    

  
 22   

           
         

     )Gouse ( 
      

 
      

       
     
       

(c) ketabton.com: The Digital Library



       
      
   

            
      
      

 
 

    )(
   

  
  
   
   
   

      
  

  
  

  
   

      

(c) ketabton.com: The Digital Library



1

  : 
 

  )3 (
  ) :  (

1-    
-
- 
-

        :
         .

                       
 )    (          

      .
        .

2-   :      
3- :                  4

4-   
)5(

                        
                          

          :
                                  

 .
                                 

.
5-     )28 (:

                           
      .

                                   
 .

      .
                             

          )  (         3      
   .

 

(c) ketabton.com: The Digital Library



2

            ) (                
                               
  .

                            
                    

    .        .
6-   ) :7 (

         1,2          .
7-    ) :5 (

              :
1.      
2 .                                   

   .                .

8-     :
    )     (                          

                            
     :

9-    :
1-                                     

  .
                   

                    
                       

   :

P

 
P

A B

(c) ketabton.com: The Digital Library



3

               
             

2-                              
         

       
                
             

4  .

3-                   
                  

           .

P

P

(c) ketabton.com: The Digital Library



4

  : 
)Ellipse (
  )5(

  ) :  (
1-    
-
- 
-

   :
       .

          .
 ) (    .
            Ellipse  .
           .

2-   :      
3- :                 4               

     
4-   

)5(
                               

                            
                                       

.
5-     )28 (:

   !                          
              5         

                      4      
                          
            

                    
 .              

   .
                              

     2
12

2
12 )()( yyxxd      MFMF ,' 'AA

(c) ketabton.com: The Digital Library



5

        |'||| MFMF                         
      .
      )5  (    .

6-   ) :7 (
                         6           

            .
7-    ) :5 (

                                     
 :

1.       
2.          

8-     :

   )
2
3,1(M )0,1(F     :

44)22()00()2(2'

4
2
8

2
5

2
3|'|||,

2
5|'|,

2
3||

2
5

4
25

4
916

4
94)

2
3()11('

)0
2
3()1(1'

2
3)

2
3()0

2
3()11(

)()(

2222

22
2

22
2

222
1

2
12

2
12

AA

MFMFMFMF

MFd

MFd

dMF

yyxxd

  aMFMFAA 2|'|||'     4|'|||' MFMFAA.

(c) ketabton.com: The Digital Library



6

  : 
                  

  )6 7 (
  ) :  (

1-    
-
- 
-

        :
                             

                           
.

                        
            .

2-   :      
3- : 6 7  
4-   

)5(
                      

   .

5-     )28 (:
                           
              6                

                                   'AA 'BB   
             .     

                          'AA       
 'BB    .

             M              
B  'B           MF 'MF     .

              'MFMF.

aMFaMF

aMFMF

22

2'

 FMO         222 cba

a a
x

y

F'F O
M

M
M

B

'B

'A A

(c) ketabton.com: The Digital Library



7

6-   ) :7 (

22

222

bac

bac

          .
                              

              .
     :       
              .

7-    ) :5 (
                              

 :
1.        
2.              
3.           
4.      1e

8-    :
1–                        

                                 
      .

2–      
3
2             .

  
3
2

a
ce     2c 3a .
         222 cba     b   .

5

549)2()3( 222

222

b

b
cab

a2 
b2  

5
3

b
a  

 

(c) ketabton.com: The Digital Library



8

  : 
  

  )9 (
  ) :  (

1-    
-
- 
-

      :
       .
      .

       .
      .

2-   :      
3- :   9          
4-   

)5(
                         

                        
      .

5-     )28 (:
        9                     
            .
                 .

                                      . 
                          .      

     .
                  .

6-   ) :7 (
     11            .

7-    ) :5 (
               :
1.       
2.     x         

(c) ketabton.com: The Digital Library



9

  : 
  - 

  )10 (
  ) :  (

1-    
-
- 
-

         :
     .

      .
        .
      .

2-   :      
3- :          
4-   

)5(
                     

                        x 

           12

2

2

2

b
y

a
x       

   y                     

           12

2

2

2

a
y

b
x         

     .
5-     )28 (:

   10             .
                 .
                  .
          .
            .

                                      
         .

6-   ) :7 (
                 12                   

       .

(c) ketabton.com: The Digital Library



10

7-    ) :5 (
               :

1.             x 
2.              y 
3.              cm5     

cm5.2

8 -    

IaMFMF
cyxMF

cyxMF

...2'
)()0('

)()0(
22

22

MF 'MF I   :
IIacyxcyx ...2)()0()()0( 2222

II  :

2222

2222

)(2)(

2)()(

cyxacyx

acyxcyx

   :

222

222

222

222222222

22222222

22222

)(

)(

)4(/)(444

2)(442

)()(442

))(2()(

cyxaacy

cyxaacy

cyxaacy

ccyyxcyxaaccyyx

cyxcyxaaccyyx

cyxacyx

   :

222222

222222

22222222

224222222

22222224222

22224222

22222

0
0)()(

0
22

}2{2
})({)(

baxaby
baxaby

caaxacay
caaycyaxa

cacyayaxaacyayc
ccyyxaacyayc

ccyxaacy

M

O

),0(' cF

),0( cF

x

y

),0( aA

)0,(bB)0,(' bB

),0(' aA

(c) ketabton.com: The Digital Library



11

  22ba :

12

2

2

2

22

22

22

22

22

22

b
x

a
y

ba
ba

ba
xa

ba
by

8-    :
1–                .

1
36100

)1
1636

)
2222 yxbyxa

 a( :                 .

201636
416
636)

222222

2

2

baccba
bb
aaa

  ba         x   .
52c 20202 cc

  a         a2    c2   
  :

54)52(22|'|,12622|'| cFFaAA
 b(:

636
10100)

2

2

bb
aab

     ba      x    .

16822|'|,101022|'|

8,64361002222

cFFaAA

ccbac

2–       8.0.

 :
5
4

10
88.0

a
ce

3,91625

5,4

22

222222

bbb

cabcba
ac

 ba    x          :

12

2

2 b
y

a
x 1

925

22 yx

(c) ketabton.com: The Digital Library



12

  : 
          ) (

 )13 (
  ) :  (

1-    
-
- 
-

         :
                .

               .
      h k         .

           .
2-   :      
3- :    13     1)()(

2

2

2

2

b
ky

a
hx 1)()(

2

2

2

2

a
ky

b
hx

 .
4-   

)5(
                          

                      
                               

  )kh(      ),( khO       
.               x     

   1)()(
2

2

2

2

b
ky

a
hx  1)()(

2

2

2

2

a
ky

b
hx

                                y      
   .                           
    .

5-     )28 (:
           13          .         
          .

                              
        .                             

  .                         
     .

           x                     
    )    (     :1)()(

2

2

2

2

b
ky

a
hx  .

(c) ketabton.com: The Digital Library



13

6-   ) :7 (
             14                    

 .
7-    ) :5 (

           .
1.                
2.                 

8-     :
 15          :

2222

2222

)()()()(|'|

)()()()(||

I...2|'|||

ckyhxckyhxPF

ckyhxckyhxPF

aPFPF

 || PF|'| PF  I   :
II...2)()()()( 2222 ackyhxckyhx

 II    :III...)()(2)()( 2222 ckyhxackyhx

 III       :

2222

222222222

2222222

4)(4)()(44)(2)(2

)(2)()()()(44)(2)()(

)()()()(44)()(

akycckyhxaakyckyc

ckyckyhxckyhxaackyckyhx

ckyhxckyhxaackyhx

   )4( :
22222 )()()()()(4 ckyhxaakycckyhxa

       :
2

2222 )()()( ckyhxaakyc

224222222

22222224222

22224222

2224222

)()()(
)(2)()()(2)(

)(2)()()(2)(
])()[()(2)(

caakyahxakyc
cakycakyahxaakycakyc

ckyckyhxaakycakyc
ckyhxaakycakyc

    )1(    :224222222 )()()( caakyahxakyc

)()()()( 22222222 caahxacaky
222 bca :222222 )()( bahxabky

      22ba:1)()(1)()(
2

2

222

22

22

2

b
hx

a
ky

ba
hxa

ba
bky

x

y
),( akhA

),(' akhA

),( ckhF

),(' ckhF

),( kbhB),(' kbhB

),( khO

),( yxP
O

F

'F

(c) ketabton.com: The Digital Library



14

  : 
          ) (

  )15 (
  ) :  (

1-    
-
- 
-

         :
               ) x      

 y    (     .
             .

 1)()(
2

2

2

2

b
ky

a
hx1)()(

2

2

2

2

a
ky

b
hx      

           
2-   :      
3- :  15     
4-   

)5(
                      13  

          .
5-     )28 (:

                           
    .                       

                          
 .             .

             15      15             
      .

6-   ) :7 (
                                16        

              .                       
     .

                     .
7-    ) :5 (

             :

(c) ketabton.com: The Digital Library



15

1.            
2.                 :

0201242),1
9

)1(
2

)3() 22
22

yxyxbyxa

     16            .
8-    :
1.             .

0201242)1
9

)1(
2

)3() 22
22

yxyxbyxa

:

1
9

)1(
2

)3()
22 yxa

  )1,3(),( kh 1k 3h.

39
22

2

2

aa
bb

      )( ky              y          222 cba

      c  :
7729222 cbac

 
)71,3('),('

)71,3(),(

FckhF

FckhF

  
)2,3()31,3('),('

)4,3()31,3(),(
AakhA
AakhA

0201242) 22 yxyxb
           :

1
1

)3(
2

)2(
2)3(2)2(

02)3(2)2(
01618)3(2)2(
0169)3(2)2(

020)996(2444
020)6(24

22

22

22

22

22

22

22

yx
yx
yx
yx
yx

yyxx
yyxx

(c) ketabton.com: The Digital Library



16

               2)2(x              x      
 :

1,112
1,1

2,2

2222

2

2

ccbac
bb
aa

      )3,2(),( kh:3,2 kh.

  
)3,22('),('

)3,22(),(

AkahA

AkahA

 
)3,3(')3,12('),('

)3,1()3,12(),(
FFkchF

FFkchF

2.              )0,2 (       )2 ,6 (    )4,6 (        
.
:                 .

:

         :

7.408.22

21452362929525)6()295(

12622|'|,295

2)295(229252|'|||

292116)4()10()26()6(4|'|

5220164)4()2()26()64(||

2|'|||,2|'|||

2

22222

2222

2222

bb

cab

cFFa

aMFMF

MF

MF

aMFMFaAFAF

      :1
)21452(

)2(
)295(

)0(
2

2

2

2 yx

x

y
)6,4(M

)2,6(F
)2,0()2,6('F

(c) ketabton.com: The Digital Library



17

3.                             
          .

084896416)03615036259) 2222 yxyxbyxyxa
a(:      :

)3,2(),(
39
525

1
9

)3(
25

)2(

225/225)3(25)2(9
036225)3(2536)2(9

036)996(25)444(9
036)6(25)4(9
03615025369
03615036259

2

2

22

22

22

22

22

22

22

OkhO
bb
aa

yx

yx
yx

yyxx
yyxx
yyxx
yxyx

      2)2(x     2)3( y       ba           
x     :

     
)3,3(')3,52('),('

)3,7()3,52(),(
AAkahA

AAkahA

     
)0,2(')33,2('),('

)6,2()33,2(),(
BBbkhB

BBbkhB

  
)3,2(')3,42('),('

)3,6()3,42(),(
FFkchF

FFkchF

  10522|'| aAA

    6322|'| bBB

   8422|'| cFF

8.0
5
4

a
ce

x

y

)6,2(B

)3,7(A

)3,6(F

)3,2(O)3,2('F)3,3('A

)0,2('B 763 2

6

(c) ketabton.com: The Digital Library



18

b(

1
16

)1(
4

)3(

64/64)1(4)3(16
064)1(4)3(16

0844)1(4144)3(16
084)112(4)996(16

084)2(4)6(16
084849616
084896416

22

22

22

22

22

22

22

22

yx

yx
yx

yx
yyxx

yyxx
yyxx
yxyx

   2)1(y  2)3(x           y   
      )1,3(),( kh 1,3 kh.

32

12,12416

24
416

222

2

2

c

cbac

bb
aa

     
)3,3()41,3('),('

)5,3()41,3(),(
AAakhA

AAakhA

     
)1,5()1,23('),('

)1,1()1,23(),(
BBkbhB

BBkbhB

  
)321,3('),('

)321,3(),(

FckhF

FckhF

  8422|'| aAA

    4222|'| bBB

   34)32(22|'| cFF

2
3

4
32

a
ce

x

y
)5,3(A

)1,3(O
)1,1(B)1,5('B

)3,3('A

(c) ketabton.com: The Digital Library



19

  : 

  )17 (
  ) :  (

1-    
-
- 
-

          :
                                    
    .
                           
    .

          .
2-   :      
3- :         .
4-   

)5(
                17        

                          
             .                    

                       
        'F  .

5-     )28 (:
                 .

                            . 
                   .         

      .
                           

          .
                             

   .           
                               
    .

(c) ketabton.com: The Digital Library



20

6-   ) :7 (
                                       
   .

7-    ) :5 (
                              

:
1.     
2.             

8-    :
       FH  .

:
          :                       

                     F                 
       .

                :FSLL 4'

    SHFSSFFH 2    FHHFSFLL 2)
2

(44'         
         FH  .

D y

xH S

B
L

'L
'B

F

(c) ketabton.com: The Digital Library



21

  : 
  ) (

  )19 (
  ) :  (

1-    
-
- 
-

         :
            .

      pxy 42   pyx 42        
        .

                         
.

2-   :      
3- : 19 20     
4-   

)5(
                     19        

                              
  pxy 42pyx 42          .    

                        
.                    

    pxy 42              F 
x   .

5-     )28 (:
  :                     

     .
                .
              || MF || MK               

      MKMF ||                 .      
                            

                                 
               .

(c) ketabton.com: The Digital Library



22

         0P 0P             
.

6-   ) :7 (
                 20                  

         .

7-    ) :5 (
                          

 :
1.               
2.                    
3.      x        

(c) ketabton.com: The Digital Library



23

  : 
  ) (
  )21 (

  ) :  (
1-    
-
- 
-

     :
            y   .

                            
   .

          0P        
     0P       .

2-   :      
3- :   21 
4-   

)5(
          21               

                F y              x  
                       

          .

5-     )28 (:
                     |||| MKMF

   .
         MF MK   .
  MF MK  |||| MKMF    .

                            
pyx 42   .

                P       0P   
0P          .

6-   ) :7 (
            22                  

              .

(c) ketabton.com: The Digital Library



24

7-    ) :5 (
             :

1.        y   
2.    pyx 42 pxy 42   
3.        

        .
8-    :
1–   042 xy   yx 22                 )    (    

    .
:

0144,4
04

2

2

ppxy
xy

 0P      x    .

    )0,0(
004
002

S
xx
yy

  )0,1()0,( FPF

   
1x
Px

   Pxy 42

0
2
1

2
1

4
224

22

PPP

yx

 0
2
1P      y     .

   )0,0(
0,02
0,02

S
yy
xx

x

yD

1x

)0,0(S )0,1(F

(c) ketabton.com: The Digital Library



25

   )
2
1,0(),0( FPF

   
2
1yPy

2–       .

)0,2()0,0()
)5,0()0,0()

FSb
FSa

a(:
                                 

  05P       y                   y

         Pyx 42.
yxyxPyx 2054,4 222

b(:
)0,2()0,0() FSb

                                   02P

      x             :pxy 42

xyxyPxy 8)2(4,4 222

x

y

)
2
1,0(F

)0,0(S

2
1y

(c) ketabton.com: The Digital Library



26

  : 
           

  )23 (
  ) :  (

1-    
-
- 
-

     :
                 .

  )(4)( 2 hxpky   )(4)( 2 kyPhx        
  .

                   
      .
         .

2-   :      
3- : 23  24 
4-   

)5(
   23        )(4)( 2 hxpky

)(4)( 2 kyPhx                    
              
                         

)(4)( 2 hxpky                
     .

5-     )28 (:
           23      )(       
   .   MF MN  2

12
2

12 )()( yyxxd         
        MNMF               
     .

)(4)( 2 hxpky
                      ),( kh           

  .
                  .

(c) ketabton.com: The Digital Library



27

                                   
      .

        24                         
 0P 0P      .

6-   ) :7 (
             26           

  .
        .

7-    ) :5 (
  :            :
1.              .
2.                 .
3.    0P             0P         

   

(c) ketabton.com: The Digital Library



28

  : 
           ) (

   )24 (
  ) :  (

1-    
-
- 
-

     :
          y      

 )(4)( 2 kyPhx  .
                             

.
          .

2-   :       
3- : 24    
4-   

)5(
                    

    y          
                         

                     
            .

5-     )28 (:
                         

            .
                          .   

        .
               .
               .

6-   ) :7 (
                       .
     .

(c) ketabton.com: The Digital Library



29

7-    ) :5 (
            :

1.      )    (
2.                  y            

      .

8-    :
1 -         :

)3,1(),3,1( FS
:     a     .

:

211
3,1)3,1(

3,1)3,1(

PP
kphF

khS

    0P      x                  
 :

)(4)( 2 hxpky

:)1(8)3()1)(2(4)3( 22 xyxy

2- )4(12)1( 2 xy                     
      .

3124,4,1
)4(12)1( 2

pphk
xy

x

y

)3,1(F )3,1(S

(c) ketabton.com: The Digital Library



30

  0P      x     .
  )1,4(),( SkhS

  )1,7()1,34(),( FFkphF

   1,134 xxphx

  1, yky

3-            .
05362)04186) 22 yxxbxyya

a(        :

0328)3(0418996
04186

22

2

xyxyy
xyy

  :)4(8)3( 2 xy

2,84,)3,4(),(,3,4 PPSkhSkh
 0P      x      .

  )3,6()3,)2(4(),( FFkphF

   2,224, xxphx

   3, yky

x

y

)1,7(F)1,4(S

4 7

1x

1y

x

y

)3,6(F )3,4(S

2x

3y

(c) ketabton.com: The Digital Library



31

b(      :

546)1(0546)1(
0536112

05362

22

2

2

yxyx
yxx

yxx

   )9(6)1( 2 yx

 )9,1(),(,9,1 SkhSkh

2
364 PP

0P     y     .

  )5.7,1()
2
183,1()9

2
3,1(),( FFFkphF

5.10
2
21

2
318

2
39ypky

  5.10y

  1xhx

x

y
1x

5.10y

)5.7,1(F

)9,1(S

(c) ketabton.com: The Digital Library



32

  : 
)Hyperbola(

  )27 (
  ) :  (

1-    
-
- 
-

     :
     .

       .
        .

        .
           .

2-   :      
3- : 27     28    
4-   

)5(
            

                          
                       

 .

5-     )28 (:
                         

          .                   
               .                    
      .           

        .               
                            .  

         aAAMFMF 2|'||||'|  .
          28                        

          .

        
a
ce   2

2

1
a
be          

      .

(c) ketabton.com: The Digital Library



33

6-   ) :7 (
               28         
 .

7-    ) :5 (
       :

1.   
2.            

8-    :
:

a
ce              ab            :

2

2

1
a
be

2

22

2

2222

222

a
ba

a
ba

a
ba

a
ce

bac

a b    2

2

1
a
be

(c) ketabton.com: The Digital Library



34

  : 
  

  )29 (
  ) :  (

1-    
-
- 
-

     :
        .

              .
                         

    .
       .

2-   :       
3- : 29             
4-   

)5(
                      
                    
          x   

        
                           x    
                           

   x     .

5-     )28 (:
              29                  

    'PFPF         aPFPF 2|||'|       
                      .         

  12

2

2

2

b
y

a
x  .

                            
 .

             .

(c) ketabton.com: The Digital Library



35

6-   ) :7 (
   :               31              
  .

7-    ) :5 (
              :

1.    
2.                

(c) ketabton.com: The Digital Library



36

  : 
     )   'AA y   (

  )30 (
  ) :  (

1-    
-
- 
-

     :
  )'AA (             

12

2

2

2

b
y

a
x 12

2

2

2

b
x

a
y  .

         .
             .

          .
2-   :       
3- :      31 32.
4-   

)5(
                12

2

2

2

b
x

a
y     

     :
             

                        32      
                       

.
5-     )28 (:

                    12

2

2

2

b
x

a
y     

      .
                       .             

   .                           
.                              
  .      .

                          

12

2

2

2

b
y

a
x        x

a
by   .

              .

(c) ketabton.com: The Digital Library



37

6-  ) :7 (
  :       31            .

7-    ) :5 (
                 :

1.   'AA   y        
2.            .
3.   'AA   y         

:       .

8-     :

  : 12

2

2

2

b
x

a
y  : 

                        
                
            

  :

IaPFPF ...2|||'|
    :

22

22

)()0(||

)}({)0(|'|

cyxPF

cyxPF

),0( cF

),0( aA

),( yxP

O

),0(' aA

),0(' cF

(c) ketabton.com: The Digital Library



38

    I  :

IIccyyxaccyyx

accyyxccyyx

acyxcyx

...222

222

2)()(

222222

222222

2222

II    :

IIIccyyxaacy

ccyyxccyyxaaccyyx

...2444

22442
2222

2222222222

 III   4 :
IVccyyxaacy ...2 2222

 IV    :

)()(

22
)2()(

22222222

224222222

22222224222

222222

acaxaacy
caaxayayc

cacyayaxaacyayc
ccyyxaacy

 222 bac                                                                             :222222 baxaby

     ba2:

12

2

2

2

22

22

22

22

22

22

b
x

a
y

ba
ba

ba
xa

ba
by

          .

9-    :
  164 22 yx                     

             .

           16 :

1
164

16/164
22

22 yxyx

        x         .
  )0,2(',)0,2(,242 AAaa

      )4,0(',)4,0(,4162 BBbb

52

204162222

c

cbac

  )0,52(')0,(',)0,52()0,( FcFFcF

(c) ketabton.com: The Digital Library



39

  02,02,2
2
4, xyxyxyxyx

a
by

   
5

52
52

2
5

4
52

222

c
a

a
c
a

e
ax

x

y 02xy02xy

5
52x5

52x

)0,52('F )0,52(F

)0,2(A)0,2('A

(c) ketabton.com: The Digital Library



40

  : 
          ) (

  )33 (
  ) :  (

1-    
-
- 
-

     :
           .

                        
    .

          .
         .

2-   :      
3- :   33   
4-   

)5(
      )     (...    
                 
 .

       :
                         

            .                
                 .

5-     )28 (:
                                 

                        
                .

6-   ) :7 (
                           

  .

(c) ketabton.com: The Digital Library



41

7-    ) :5 (
                   :

1.                
2.               .
3.            aPFPF 2|||'|   PF 'PF

  

8-     :

          )1)()(( 2

2

2

2

b
ky

a
hx   :

222222222222

22

2222

2

2

2

2

)()()()(

1)()(1)()(

hxbbakyabakyahxb
ba

kyahxb
b

ky
a

hx

2

2
2

2

2
2

22
2

2
2222222

)(
1)()(

)()(,)()(

hx
ahx

a
bky

bhx
a
bkybahxbkya

        x    2

2

)( hx
a              

:2
2

2
2 )()( hx

a
bky

     :)( hx
a
bky

  khx
a
by )(

(c) ketabton.com: The Digital Library



42

  : 
        y        ) (

  )34 (
  ) :  (

1-    
-
- 
-

     :
               y       y          

  .
               .

  )1)()(( 2

2

2

2

b
hx

a
ky    .
                            

 .
2-   :      
3- :   34     
4-   

)5(
           .

5-     )28 (:

    )1)()(( 2

2

2

2

b
hx

a
ky             

 022 FEyDxByAx     .
    32            .

         36        03118382 22 yyxx        
                               

       )     .(
                           
       .

6-   ) :7 (
                   

  .
7-    ) :5 (

         :

1.  1)()(
2

2

2

2

b
hx

a
ky 1)()(

2

2

2

2

b
ky

a
hx   

(c) ketabton.com: The Digital Library



43

2.            
8-     :
       :

)(2
2

222
222

22)(22
)(2)()(2)()(
)()(2)()(2)(

))(()()(2)(

)))(()(())((

)1(/))(()()(

))(()(

4/))(()(4444

22))(()(4422

222))(()(44222

)()(2))(()(44)()(2

))(()())(()(224))(()(

)))(()(2()))(()((

2))(()())(()(

2|'|||
),(

),('
),(
),('
),(

22222222

42222222

4222222222

42222222

422222222

42222222222

222224222

2224222

22222

222

222

222

222

2222222

2222222

2222222

222222

2222

acakaykaya
acakaykaya

ackacakcakaykaya
ackackckaykaya

ackaycackaycaykaya
akycackackyayahxakyc

ckckyyahxaakycakyc
ckyhxaakycakyc

ckyhxaakyc

ckyhxaakyc

ckyhxaakcyc

ckyhxaakcyc

kcycckyhxaakcyc

ckckycykckyhxaackckycyk

ckckyyckyhxaackckyy

ckyhxckyhxaackyhx

ckyhxackyhx

ackyhxckyhx

aPFPF
yxP

ckhF
ckhF
akhA

akhA x

y
'y

),( akhA

),(' akhA

),( ckhF

),(' ckhF

),( yxP

),( khO

(c) ketabton.com: The Digital Library



44

 222222 acbbac :

22

22

22

22

22

22

22222222

2222222222

222222222

22222222

222222222

)()(
/)()(

)()()()(
)()())((

)()()(
]2[)()(

ba
ba

ba
hxa

ba
kyb

babahxakyb
bakyahxakybkya

bakyahxakyba
bakyahxakyc

bakykyahxakyc

     :1)()(
2

2

2

2

b
hx

a
ky

9-    :
1 - 079165449 22 yxyx      .

 :      BA .

1
144

)2(4
144

)3(9
144/144)2(4)3(9

07916)2(481)3(9
079)444(4)996(9

079)4(4)6(9
079165449

22

22

22

22

22

22

yx
yx

yx
yyxx

yyxx
yxyx

  1
36

)2(
16

)3( 22 yx

(c) ketabton.com: The Digital Library



45

  : 
       

  )37 (
  ) :  (

1-    
-
- 
-

     :
           .

     .
           .

        .
          .

2-   :      
3- :  37 38 39 40 
4-   

)5(
                      

                            
     .

5-     )28 (:
               37            

        37    .         
                           

        .
                  922 yx        

         .       3xy     
            :

                                       
    .

                .

(c) ketabton.com: The Digital Library



46

6-   ) :7 (
                                        

022 FEyDxByAx                    
                                          

7-    ) :5 (
                 :

1.          
2.  0                
3.                

(c) ketabton.com: The Digital Library



47

  : 

  )40 (
  ) :   (

1-    
-
- 
-

     :
        )          (         

 .
   .

          .
2-   :    .
3- :
4-   

)5(

5-     )28 (:
    40   a         .

                 b         
                    .

       c           .          
                              
       .                         

                         .  
                      .

9-    :
1-           .

026)
0)4001625)

2799)032)

2

2222

222

xyye
yxdyxc

yxbxyya

(c) ketabton.com: The Digital Library



48

 :a(                              
   .

)2()1(02)1(
03112

22

2

xyxy
xyy

           )1,2(   14 p 0
4
1p   

   x            .

)1,
4
9()1,

4
12(),( FFkphF

:b(

3
9/27)(9

2799

22

22

22

yx
yx
yx

                    3r.

x

y

1y

75.1phx

)1,2(S

)1,
4
9(F

x

y

3r

O

(c) ketabton.com: The Digital Library



49

:c(

1
2516

400/4001625
22

22

yx
yx

                          y      
.

)3,0(',)3,0(,)0,4(',)0,4(,)5,0(',)5,0(
62|'|,82|'|,102|'|

3,916254,16
5,25

2

222

2

2

FFBBAA
cFFbBBaAA

cc
bac

bb
aa

:d(

xyxyxy
yx

,
0

2222

22

            .

x

y

O
)0,4('B )0,4(B

)5,0(A

)5,0('A

)3,0(F

)3,0('F

x

y

xyxy

O

(c) ketabton.com: The Digital Library



50

:e(

7)3(
0)7()3(

02996
026

2

2

2

2

xy
xy

xyy
xyy

        
)3,7(     14 p

 0
4
1p      x  
       

),( kphF)3,
4
36(F

2 - 3649 22 yx 3y        
:

00936369
36)3(49

3649

22

22

22

xxx
x

yx

    3y     
           
 )3,0(.

3 - xy  42 22 yx   .
:

42
42

22

22

yy
yx

  xy                                                                                       :44 22 yy

  2y         xy     .

x

y

3y

4
29x

)3,
4
36(F

)3,7(S

x

y

3y

O

(c) ketabton.com: The Digital Library



51

      )  (
               .

1-                   :
a(b(c(d(  

2-           :
a(  b(   
c(   d(   .

3- M   F'F a2          :
aaMFMF (2'baMFMF ('

caMFMF (2'dMFMF (0'

4-         :

a
c
ae (:b

a
ce (:c

c
be (:d

b
ce (:

5- Ellips          :
aeba (222bcba (222

ceba (222dcba (222

6- )(4)( 2 hxpky  0p :
a(       .b(   
c(       d(   .

7- )2(8)1( 2 yx      .     :
aF ()2,1(bF ()4,1(cF ()2,1(dF ()1,4(

8- F'F    p          
aaPFPF (2'baPFPF ('

caPFPF (2'dPFPF (0'

9 : 2xy    :
a( y b (x 
c ( x y c ( 

10 :         
a(1eb(1ec (1ed (1e

(c) ketabton.com: The Digital Library



52

11 : 1
4

2
2

yx   :
a( y  .b ( x  .
c ( x  .d ( y   .

12 :              .   
a(b (c (d (

13 : )2(42 xy   :
a()4,2(b ()2,4(c ()0,2(d ()0,2(

14 : 03844 22 yyx  :
a(b (c (d (

15 : xy 2   1
9

)2(
4

)1( 22 yx     
:

1008120419643741964
043147)1(/043147

0433218169
043)2(1618)2(49

0367161849
36161649189

36)44(4)12(936)2(4)1(9

36/1
36

)2(4)1(91
9

)2(
4

)1(

2

22

22

22

22

22

2222

2222

acb
xxxx

xxxx
xxxx

yxyx
yyxx

yyxxyx

yxyx

  0           xy 2        .

16 : xy 32   012562 2 xyy      
:

92886464)24)(9(4644
02489

2/0124
2
9

01259
4
92

0125
2
36)

2
3(2

012562
2
332

2

2

2

2

2

2

acb
xx

xx

xxx

xxx

xyy

xyxy

  0           .

(c) ketabton.com: The Digital Library



53

 17 :             .

028812012)02259099616)
1529)44)

222

2222

yxxdyyxxc
yxbyxa

a(:

1
4

4/44)

2
2

22

yx
yxa

                              x   .      
         :

73.13314

)1,0(',)1,0(,1,1
)0,2(',)0,2(,2,4

2

222222

2

2

cc

baccba
BBbb
AAaa

)0,3(')0,('

)0,3()0,(

FcF

FcF

   4222|'| aAA

  2122|'| aBB

   )(322|'| cFF

b(:
1529) 22 yxb

1
5.7666.1

1

2
15

2
2

9
15

9
9

1
15
2

15
9

15/1529

22
22

22

22

yxyxyx

yx

         y           
                                                                                                     :

73.25.72 aa

28.166.12 bb

41.284.566.15.72

222

222

cc

bac
cba

  
)73.2,0('),0('

)73.2,0(),0(
AaA

AaA

x

y

A'A

B

'B

O F'F

(c) ketabton.com: The Digital Library



54

  
)0,28.1(')0,('

)0,28.1()0,(
BbB

BbB

  
)41.2,0('),0('

)41.2,0(),0(
FcF

FcF

  BA                     
 .
c(:

1
16

)5(
9

)3(

1
144

)5(9
144

)3(16
144)5(9)3(16

0225225)5(9144)3(16
0225)252510(9)996(16

0225)10(9)6(16
02259099616)

22

22

22

22

22

22

22

yx

yx
yx

yx
yyxx

yyxx
yyxxc

   2)5( y         y    .
  )5,3(),( kh

)75,3(',),('

)75,3(,),(

7,77916

)5,0(')5,33('),('
)5,6()5,33(),(

)1,3(')45,3('),('3,9
)9,3()45,3(),(4,16

222

2

2

FckhF

FckhF

cbac

BBkbhB
BBkbhB

AAakhAbb
AAakhAaa

x

y

A

'A

B'B

'F

F

O

(c) ketabton.com: The Digital Library



55

d(:

)1.2(120)6(
252120)6(

0252120)6(
0288120363612

028812012)

2

2

2

2

2

yx
yx
yx

yxx
yxxd

  )1.2,6(),(1.2,6 khSkh

301204 PP
 0P      y    .

  )1.32,6()301.2,6(),( FFpkhF

   9.27301.2pky

  6hx

x

y6x

9.27y

)1.32,6(F

)1.2,6(S

(c) ketabton.com: The Digital Library



56

18 :           :
a()0,0( 2a75.0e      y   .
b()0,0(  64b5.0e      x   .

a :     a  :

1
4

4
7

4
7

4
916

4
94

2
3

4
32,

4
375.0,2

22

2

222222

yx

b

cabcba

eac
a
cea

b:

3
)642()64(

3
4)

4
3()64(

)
4

14()
4
11()64(,)1(

,
2
1

10
55.0

2
2222

222222

2222222222

aa

aaeab

eaabcabbac

e

  12

2

2

2

b
y

a
x1

)64(
3

)64(4 2

2

2

2 yx

19 :       .

a(4)1(4 22 yxb (1
94

22 yx

a (

1
4

)1(

4/4)1(4
2

2

22

yx

yx

  2y       )  (y    .
0,1 kh
  )0,1(),( kh

3314

11
24

222

2

2

cbac

bb
aa

    4222|'| aAA

(c) ketabton.com: The Digital Library



57

     2122|'| bBB

       )2,1()20,1(),(',)2,1(),( akhAakhA

  )3,1(),(',)3,1(),( ckhFckhF

       
)0,0()0,11(),(
)0,2()0,11(),(

kbh
kbh

b(

1
94

22 yx

     2y         y   .

5

549
24
39

222

2

2

c

bac
bb
aa

       
)3,0('),0('

)3,0(),0(
AaA

AaA

       
)0,2()0,('

)0,2()0,(
bB

bB

   6322|'| aAA

   4222|'| bBB

    
)5,0('),0('

)5,0(),0(

FcF

FcF

20 :            .
a(0112 yx
b(02442 xyy

a(

4
11114,11

4
011

2

2

2

PPyx

Pyx
yx

x

y

)3,0(A

)3,0('A

)0,2(B)0,2('B

F

'F

O

(c) ketabton.com: The Digital Library



58

 0P      y            .

 )
4

11,0(),0( FpF

    
4

11Py

b(

01,44
)4(4)2(

164)2(
0164)2(

0204444
0244

2

2

2

2

2

PP
xy

xy
xy

xyy
xyy

  )2,4(),( SkhS

)2,5()2,14(),( FFkphF

   314phx

   2ky

21 :        :
a(03284 22 yyx
b(0251042 22 xxyy

a(

1
16

)4(
4

)16(/164)4(
0164)4(

032416168
03248

)1(/03248
03284

22

22

22

22

22

22

22

yx

xy
xy

xyy
xyy
xyy

yyx

4
11Py

x

y

F

S

2ky

x

y 3x

FS

(c) ketabton.com: The Digital Library



59

b(

1
2

)5()1(

2/2)5()1(2
02)5()1(2

02525)5(2)1(2
025)252510()112(2

025)10()2(2
0251042

2
2

22

22

22

22

22

22

xy

xy
xy

xy
xxyy

xxyy
xxyy

22 :      )0,4( )0,4(    xy
4
5   .

         x
a
by          x      

 .

5,4
4
5 baxx

a
by

1
2516

22 yx12

2

2

2

b
y

a
x

23 :      )3,1()3,1(     4 .
:

3
2

33
2

,0
2

11
2

2121 yykxxh

  )3,0(),( kh

1
3

)(

1)3()(
3314

12)2(

2)33()11('

242'

2
2

2

2

2

2

222

2

22

kyx

b
y

a
hx

bacb

aa

aAA

ccFF

x

y

A'A
3y

(c) ketabton.com: The Digital Library



60

24 : xy 2   1
9

)2(
4

)1( 22 yx     
:

01296
129612042500,437425004

043507
)1(/043507367507

361632169189
3616)2(16)2(49189

36161649189
36)44(4)12(936)2(4)1(9

)36(/1
9

)2(
4

)1(

2

2

22

22

22

22

2222

22

acb
xx

xxxx
xxxx

xxxx
yyxx

yyxxyx

yx

 0 xy 2      .

(c) ketabton.com: The Digital Library



61

  :
  )Law of sine(

   )49 (
  ) :   (

1-    
-
- 
-

        :
          .

                                
  .

         .
            .

2-   :      
3- :                 
4-   

)5(
                       
               .

                        
          .

5-     )28 (:
               49   .       
          .
           49              

        .
6-   ) :7 (

              51                   ).    
             .(

7-    ) :5 (
                    :
1.               

2.     
B

b
A

a
sinsin

    b   .

a

A

B

C6.41

3.124

b

c

(c) ketabton.com: The Digital Library



62

  :
        

   )50 (
  ) :   (

1-    
-
- 
-

        :
          .

                                 
 .
               .

               .
2-   :      
3- :   50 52 
4-   

)5(
         

          
                  

                   
     .

            .
5-     )28 (:

   :                          50            
            a b             AD CE      
            )     (       

c
C

b
B

a
A sinsinsin    .
     52       .
                               

            )      (           .    
                             

        .
              .

a

A

B

C6.41

3.124

b

c

A

B
C

(c) ketabton.com: The Digital Library



63

6-   ) :7 (
               52           

       .                )           
    (.

                     .

7-    ) :5 (
                              

:
1.                               

     
2.                cm10         

  

8-     :
         :

)3(...
sin

sin

)2(...
sin

sin

)1(...
sin

sin

B
bb

b
bB

C
cb

b
cC

A
ab

b
aA

)1(,)2()3(      :

C
c

B
b

A
a

sinsinsin

9-    :
1.      8,5 ab 10c   B    .

 :                  .               
           .                   
           

A

BC

cb

a

(c) ketabton.com: The Digital Library



64

2.       A B     

 :        :

9.49764.0sin

765.0
8.775
33.593

8.775
9121.05.650

8.775
2.114sin5.650sinsin

sinsinsin
3.775
5.650

arcA
b

BaA

c
C

b
B

a
A

milb
mila

milc

milABc

B
CbABc

C

BAC

6.229

6.229
9121.0

46.209
9121.0

27.08.775
2.114sin
16sin8.775

sin
sin

16

16164180)2.1148.49(180)(180

(c) ketabton.com: The Digital Library



65

  :
  )Law of cosine(

   )55 (
  ) :   (

1-    
-
- 
-

        :
        .

                      
             .

2-   :      
3- :         55 57 58   
4-   

)5(
                        

                       
                     .           

       .
5-     )28 (:

    55       .
          .

                                    
.

                           .    
               .
  57              .
              57       .        
           ).        .(        
                                

   .
6-   ) :7 (

          57              
 .

x

(c) ketabton.com: The Digital Library



66

7-    ) :5 (
                            

:
1.         .
2.         .

8-     :
   56    : AHC   :

222222
xbHCAChAH

    :

xaBH

AHBHc
222

:

axbac
xbxaxac

xbxac
hxac

2
2
)(
)(

222

22222

2222

222

AHC :

ab
cbaC

cbaCab
Cbabac

Cbx
b
xC

2
cos

cos2
cos2

coscos

222

222

222

  
ac

bcaB
2

cos
222

   .
BHC    :222 xah

    AHC   :

2222

222

2
)(

xcxchb
xchb

      h    :

cxcab
xcxcxab

2
2

222

22222

A

B C

H

a

c b

x h

A

B C

c

a

b

H
x

h

(c) ketabton.com: The Digital Library



67

 BHC  :

ac
bcaB

bcaBac
cabBac

Baccab

Bax
a
xB

2
cos

cos2
cos2

cos2

coscos

222

222

222

222

9-    :
1.   ABC   ftaftb 5,4 45A        .

:

ftc

c
Cabbac

CBAC

BB

B

a
AbB

b
B

a
A

953.6

356.48356.741)1839.0(4041
6.100cos4521625cos2

6.1006.1004.79180)4.3445(180)(180

4.34565.0sin

565.0
5
828.2

5
707.04sin

5
45sin4sinsinsinsin

2

222

1

2.            cma 3 cmb 9       60 c       

 :

cmc

c

c
Cabbac

93.7

632790
2
15490

60cos932819
cos2

2

2

222

B

A C

c
fta 5

ftb 4
45

A

C B

ccmb 9

cma 3
60

(c) ketabton.com: The Digital Library



68

  :
  )Law of tangent(

   )59 (
  ) :   (

1-    
-
- 
-

        :
    .

              .
                          

.
2-   :      
3- :       
4-   

)5(
                      

2
tan

2
tan

BA

BA

ba
ba                

                 .       
                                

.

5-     )28 (:
              59                
         .       .

                            
     .                        
                  .

                              
     .
    60            .

(c) ketabton.com: The Digital Library



69

6-   ) :7 (
                   

2
cos

2
sin2sinsin BABABA

2
sin

2
cos2sinsin BABABA     

  .

7-    ) :5 (
                                 

 :
1.    
2.    60,30 AB        cmb 5           

  a  

8-     :
   60   :

2...sin
sin

1...sin
sin

sinsinsin

CDcD
C

c

ADaD
A

a

D
B

b
C

c
A

a

1 2          :

4...)sin(sinsinsin
3...)sin(sinsinsin

ACDADCDac
ACDADCDac

      :

5...
sinsin
sinsin

)sin(sin
)sin(sin

AC
AC

ACD
ACD

ac
ac

       ACAC sinsin,sinsin  5   .

2
cot

2
tan

2
sin

2
cos

2
cos

2
sin

2
sin

2
cos2

2
cos

2
sin2

ACAC
ac
ac

AC

AC

AC

AC

ACAC

ACAC

ac
ac

 
2

tan

1
2

cot AC
AC :

2
tan

2
tan

AC

AC

ac
ac

(c) ketabton.com: The Digital Library



70

D
C

c
B

b
sinsin

   :

2
tan

2
tan

2
tan

2
tan

2
cot

2
tan

2
sin

2
cos

2
cos

2
sin

2
sin

2
cos2

2
cos

2
sin2

)sin(sin
)sin(sin

4...)sin(sinsinsin
3...)sin(sinsinsin

2...sin
1...sin

CB

CB

cb
cb

CB

CB
CBCB

cb
cb

CB

CB

CB

CB

CBCB

CBCB

CBD
CBD

cb
cb

CBDCDBDcb
CBDCDBDcb

CDc
BDb

(c) ketabton.com: The Digital Library



71

  :
  ) (

   )63 (
  ) :   (

1-    
-
- 
-

        :
                       

.

2-   :      
3- :
4-   

)5(
5-     )28 (:

           61       .
              62   a             .    

              .
                                  

     .                      
               .

8-    :
            .

a(  ftaBC 35,60,75.

b(  45,37mb 75.
a(

45135180

)7560(180)(180

180

A

CBA

CBA

(c) ketabton.com: The Digital Library



72

         :

ftccccc

ccc

c
c

AC

AC

ac
ac

ftb

b

b
bb

bb

bb
b
b

b
b

BA

BA

ba
ba

76.47
486.5

01.26201.262486.53501.227486.6

01.227486.6)35(486.635

486.6
267.0
732.1

15tan
60tan

2
4575tan

2
4575tan

35
35

2
tan

2
tan

82.42

82.42
946.8

11.383
11.383946.8

3511.348946.9
946.911.34835

)35(946.935946.9
35
35

946.9
131.0

303.1
)5.7tan(

5.52tan

2
6045tan

2
6045tan

35
35

2
tan

2
tan

b(

)5.7tan(
5.52tan

2
6045tan

2
6045tan

2
tan

2
tan

60

60120180
)(180

37
?

?,75
?,45

ba
ba

ba
ba

mb

b
a

(c) ketabton.com: The Digital Library



73

ma

a

a
aa

aa
aa

a
a

24.30

24.30
946.10
022.331

002.331946.10
002.33137002.368946.9

002.368946.937
)37(946.937

946.9
131.0

303.1
37
37

mc

c

ccc
ccc

c
c

ac
ac

26.41

26.41
486.5

376.226
376.226486.524.30136.196486.6

136.196486.6)24.30(486.624.30

513.6
267.0
739.1

15tan
60tan

2
4575
2

4575tan

24.30
24.30

2
tan

2
tan

(c) ketabton.com: The Digital Library



74

  :
 

   )63 (
  ) :   (

1-    
-
- 
-

        :
    .

      .
           .

2-   :      
3- :         64 
4-   

)5(
                          

1cossin 22                     
   .

       63             .     
    1cossin 22  .

5-     )28 (:
                63                
           .

              A B           

 BA 
cot

1csc
1csc

cot     .
                                     

      .
                     63          

   .
     64         1cossin 22       

              .

(c) ketabton.com: The Digital Library



75

6-   ) :7 (

              65 csccot1 2

tan
1cot   

                                

cos
sintan,

sin
coscot,

cos
1sec

sin
1csc            

       .

7-    ) :5 (
          :

1.      

2.   90  
1csc

cot  

8-     :
)  65 (

22 csccot1

sin
coscot    :

2
2

22
2

2

2

csc
sin

cossincsc
sin
cos

1
1

 1cossin 22 :2
2 csc

sin
1

                    :
22 csccot1

   
tan

1cot  :

sin
cos

sin
cos

1
1

cos
sin

1
1

cos
sin

1cot

    :
sin
coscot 

tan
1cot

(c) ketabton.com: The Digital Library



76

  :
 

   )65 (
  ) :  (

1-    
-
- 
-

        :
               .

                    
   .

2-   :      
3- :

4-   
)5(

                               
                   

  .

5-     )28 (:
    65            .

      65                  .          
                     .        

                       .            
       .
    66            .

             66             .  
             .

6-   ) :7 (
                              

 6 7         .

(c) ketabton.com: The Digital Library



77

  :
 ) 8 9 10 (

   )67-68 (
  ) :   (

1-    
-
- 
-

        :
            .

2-   :      
3- :
4-   

)5(
                   

  .
5-     )28 (:

           67             
).          (

                     .
                 .

    67           .
6-   ) :7 (

                  68                   
  .

7-    ) :5 (
              .

1.      
2.        

8-    :
1.              .

08cos

1)1sec)
025cos

025sin) 2 cba

(c) ketabton.com: The Digital Library



78

:

80sec
80cos

1)

tantan
cos
sin

cos
cos1

1
1

cos
11sec)

250tan
250cos
250sin)

2
2

2

2

2

2
2

c

b

a

2.   sin   .
2cot),coscot) ba

:

1
sin

1
sin
sin

sin
1

sin
sin1

sin
coscot)

sin
sin

1
sin
sin

sin
1

sin
sin1

sin
coscos

sin
coscoscot)

22

2

22

2

2

2
2

222

b

a

3.   .

x
x
xdc

x
xx
xxba

2cos
tan1
tan1)tan

2coscos1
2sinsin)

cos21
cottan
cottan)cos

tancot
csc)

2

2

2

:     x
x
x 2cos

tan1
tan1

2

2

  tancsc
tancsc

1 2  .

:

xxx

xx
xx
xx

xx
xx

xx
xx

x
x

x
x

x
x

x
x

xx
xxb

a

222

22

22

22

22

22

22

cos21coscos1

1
cossin

cossin
cossin

sincos
cossin
sincos
cossin

sin
cos

cos
sin

sin
cos

cos
sin

cottan
cottan)

cos
1
cossin

sin
1

cossin
1

sin
1

cossin
sincos

sin
1

cos
tancot

csc)

xxx

xx
xx
xx

x
xx

x
xx

x
x
x
x

x
xd

c

2cossincos

1
sincos

sincos
sincos

cos
sincos

cos
sincos

cos
sin1

cos
sin1

tan1
tan1)

tan
cos
sin

)cos21(cos
)cos21(sin

cos2cos
)cos21(sin

1coscoscos1
)cos21(sin

sincoscos1
cossin2sin

2coscos1
2sinsin)

22

22

22

22

2

22

2

22

2

2

2

2

2

2

2

2222

(c) ketabton.com: The Digital Library



79

  :
 

   )69 (
  ) :   (

1-    
-
- 
-

        :
     .

           .
   .

            .
2-   :      
3- :
4-   

)5(
                             -

             .        
                            

                         
              .

5-     )28 (:
               69                    

               .
                          .     

    .
        70      )0sin bxa (        
      .

6-   ) :7 (
 :        71           .

7-    ) :5 (
                     :

1.              
2.  02sin5 x05sin2 x      
3.         

xo

yr

y

x

(c) ketabton.com: The Digital Library



80

  :
     0cos bxa

   )71 (
  ) :   (

1-    
-
- 
-

        :
     .

   .
       .

2-   :      
3- :   71   
4-   

)5(
                                 

  .

5-     )28 (:

    71             
      .

6-   ) :7 (
  :         72            

                                         
        .                       

      .

7-    ) :5 (
             :

1.rad
6

     

2.  03cos2 x     

xo

yr

y

x

(c) ketabton.com: The Digital Library



81

  :
     0tan bxa

   )72 (
  ) :   (

1-    
-
- 
-

        :
           .

    .
       .

             .
2-   :     
3- :   72   
4-   

)5(
   .)   (...

5-     )28 (:
            1a3b                 
         .

                              73  
                     .

                                
             .

        .
6-   ) :7 (

                         73      
 .

                                         
                          

                  .
7-    ) :5 (

                     .
1.)

3
tan()

4
2tan( xx          

12
7Kx .        3K   

   .

xo

yr

y

x

(c) ketabton.com: The Digital Library



82

  :
    0cot bxa

   )73 (
  ) :   (

1-    
-
- 
-

        :
         .

  0cot bxa   .
                         
 .

2-   :      
3- :   74    
4-   

)5(
                   

0cot bxa              1a1b       
    .

5-     )28 (:
     74         73    

      ).        (.

6-   ) :7 (
                 xx cot3cot           

        .

7-    ) :5 (
                          74     a    
      .

             .

8-    :
        .

3tan)05cottan4)05cos3) xcxxbxa

xo

yr

y

x

(c) ketabton.com: The Digital Library



83

a(:

6.1
3
5cos

5cos3

x

x

 xcos   1,1     :1cos1 x

        6.1      .
b(:

05cottan4 xx
                   :

 :abc 42.

161444,25
5,1,4

2 abc
cba

 abc 42         :

1
8
8

42
35

2
tan

3

91625144254
01tan5tan4tan51tan4

tan/5
tan

1tan4

2

22

a
bx

acb
xxxx

x
x

x

        )1 (   45 
4

   :

4
1

4
tantan xx

:
4

nx

03.14
4
1tan

4
1

8
2

8
35tan

1 xx

x

      
4
1   03.14     :

4
nx

c(:

3
603tan,3tan 1 xxx

     3  
3
       :

3
nx

(c) ketabton.com: The Digital Library



84

  :
   

   )75 (
  ) :   (

1-    
-
- 
-

        :
        .

     .
             .

2-   :      
3- :
4-   

)5(
                        .     

           .

5-     )28 (:
  75             .

        76           .
             .         

             .

6-   ) :7 (
         .

                 77                   .  
             .

                            
              .

7-    ) :5 (
            :
1.         
2.          
3.            .

d

(c) ketabton.com: The Digital Library



85

8-    :
       .

1-
2

sin212cos 2 xx

2-05cos2cos3 2 xx

3-0cos3cossin)31(sin 22 xxxx

1:

2
sin212cos

)1(/1
2

sin22cos
2

sin212cos

2

22

xx

xxxx

   xx cos
2

sin21 2     :

01coscos2
0cos1cos20cos2cos

0cos2coscos2cos

2

2

xx
xxxx

xxxx

 yxcos    :

IZkkkAAAIZkkA

xxx

IZkkA

xxx

yy

acb
yy

/2,
3

2,/2

,)1(cos1cos

,
3

2,...,
3

4,
3

2,
3

3
60

2
1cos

2
1cos

1
4
4

4
31,

2
1

4
2

4
31

39

981)1(24)1(4
012

212

1

1

1

21

22

2

2:

05cos2cos3 2 xx
  yxcos  :

864

64604)5(34)2(4
0523

22

2

acb
yy

(c) ketabton.com: The Digital Library



86

           .

0)1(cos1cos
3
5

6
10

6
82,1

6
6

6
82

1

21

xxx

yy

     1  0       :

3
5cos

,02

x

IZkkA

  
3
5cos x            11          A  

   .

3:

1
2
2

2
73.273.0tan

73.245.7

45.792.653.0)73.1)(1(4)73.0(
4

073.1tan73.0tan
03tan)31(tan

cos/0cos3cossin)31(sin

2

2

2

2

222

x

acb
xx

xx

xxxxx

4
x  45)1(tan 1 xx

IZkkx

x

xarcx

x

IZkkx

,
3

2)12(

3
212060180

3
60)73.1(tan)73.1tan(

73.1
2
46.3

2
73.273.0tan

,
4

2

1

(c) ketabton.com: The Digital Library



87

  :
      )   (
   )79-81 (
  ) :   (

1-    
-
- 
-

        :
           .

     
yx

ayx sinsin
yx

ayx sinsin    .

               .
2-   :      
3- :          .
4-   

)5(
                   

                      
                              

         :             .   
                         

    .

5-     )28 (:
  )   (           .

   80        
2

1sinsin

yx

yx
                

             a  .
                        1a

2
 .                           

 .
                                            

   .

(c) ketabton.com: The Digital Library



88

6-   ) :7 (
                           ).  

       (.
                      .       

    .
7-    ) :5 (
              :
1.         
2.             
3.        
8-     :

                :

yx
ayx

yx
ayx

yx
axx

yx
ayx

yx
ayx

yx
ayx

yx
ayx

yx
ayx

coscos
)8

coscos
)7

coscos
)6

coscos
)5

sinsin
)4

sinsin
)3

sinsin
)2

sinsin
)1

(c) ketabton.com: The Digital Library



89

  :
     )   (

   )82-84 (
  ) :   (

1-    
-
- 
-

        :
       .

       .
            .

2-   :  
3- :           .
4-   

)5(
               .

5-     )28 (:
        )            (      

          .        
       a         .          

      .
                                

                               
               .

6-   :)7 (
                          

 .
7-    ) :5 (
                 :

1.        
2.        

(c) ketabton.com: The Digital Library



90

  :
      )   (

   )85-87 (
  ) :   (

1-    
-
- 
-

        :
          .

     .
          .

2-   :  
3- :          .
4-   

)5(
                 

                   
                          

    
0tantan yx

yx          
0tantan yx

yx      

.

5-     )28 (:
     85                 .

                     87             
               .

6-   ) :7 (
                  .

7-    ) :5 (
                  :

1.       
2.       

(c) ketabton.com: The Digital Library



91

8-     :
    87    :

2
tantan
tantan

yx
yx

     xtan ytan :

2

coscos
sincoscossin

coscos
sincoscossin

2

cos
sin

cos
sin

cos
sin

cos
sin

yx
yxyx

yx
yxyx

y
y

x
x

y
y

x
x

 )sin(sincoscossin yxyxyx)sin(sincoscossin yxyxyx :

)sin()sin(22
)sin(
)sin( yxyx

yx
yx

 
2

yx :

2
,

62
1)sin(

1)sin(2
2

sin)sin(2

yxyxyx

yx

yx

9-    :
             

2
cos
sin

3)
1tantan

4)

x
x

yx
b

yx

yx
a

a(: 
4

yx     :

4
tan)tan( yx

  1tantan yx     :

IIyx
Iyx

yx

yx
yx

yx
yxyx

...1tantan
...0tantan

11tantan

1tantan11
tantan1

1

1
tantan1

tantan)tan(

(c) ketabton.com: The Digital Library



92

II   xtan     I  :

4
45)1(tan

1tan0tan1,00tan0tan,0)tan1(tan
0tantan0tan)tan1(

tan1tan

1

01

2

yy

yyyyyy
yyyy

yx

 y  I    x  ) (  .

0,0tan01tan
4

00tan0
0tantan

xxxy

xxy
yx

           .

b(:

2
cos
sin

3

x
x

yx

              .

434.632tan2tan2
cos
sin arcxx

x
x

 434.63x   x      :

434.3434.360434.6360434.63

60
3

yyy

yx

(c) ketabton.com: The Digital Library



93

      )  (
                  .

1.20,10 Acmb cmc 7  a     :
cmdcmccmbcma 176.4)9.15)16)4.16)

2. 8a   ,5b 10c   B    :
5.28)4.29)29)28) dcba

3.48,22 AB fta 5 b   :
ftdftcftbfta 5.9)9)5.8)8)

4. )cos(secsec xxx    :
xdxc

x
bxa 2tan)cot)

tan
1)tan)

   .

1.   30,8,5 Acb   a  Csin .
:

8945.0sin

8945.0
5

52
5

2
52

2
18

sin

20
30sin8sinsinsinsin

47.420

20698973.1408934089
2
38089

30cos8526425
cos2

2

2

222

C

C

a
AcC

c
C

a
A

a

a

a
Abccba

2.     8,5,10 abc  B   .
:          :

307.29

)8687.0(cos8687.0cos

8687.0
160
139

160
25164

1082
2510064cos

2
coscos2

1

222
222

B

BB

B

ac
bcaBBaccab

(c) ketabton.com: The Digital Library



94

3. ABC    
2
3

b
c 30A  B C   .

:

60)
2
1(cos

2
1

4
2

4
35

212
341cos

2
coscos2

90)0(cos

0
32

0
32
44

312
431cos

2
coscos2

1167
2
3347

30cos32234

cos2

2,3
2
3

1

222
222

1

222
222

2

2

222

CC

C

ab
cbaCCabbac

BB

B

ac
bcaBBaccab

aa

a

Abccba

bc
b
c

4.      A                    
      30            

km40     km60               
.

:      :

kma

kmaaa

aa

Abccba

37.32

37.32104810484152520073.124005200
2
348003600160030cos60402)60()40(

cos2

22

2222

222

5.2cot sincos   .
:

2

2
2

2

2

2

2
22

2
2

22

2

2

2
22

cos1
coscot

cos1
cos

sin
cos)

sin
cos(cot

1
sin

1cot1
sin

1
sin

sin1
sin
cos)

sin
cos(cot

(c) ketabton.com: The Digital Library



95

6.   .

3cos
4
1)06cos()06cos(cos))

2
45tan(

sin1
cos)

2
cot

2
tan

)cos(coscos1
)cos(coscos1)2csc2cottan)

tan
2cos1
2cos1)tan

2cos1
2sin) 2

fA
A

Ae

BA
BABA
BABAdAAAc

A
A
AbA

A
Aa

:
 : a           :

AAAA
AA

A
A

A
A

AAAc

A
A
A

A
A

A
A

A
A
Ab

A
A
A

A
AA

AAAA
AA

AA
AA

A
A

A
A

Aa

sincos
1

sincos
cossin

sin
cos

cos
sin

2csc2cottan)

tan
cos2
sin2

1cos21
sin211

)1cos2(1
)sin21(1

tan
2cos1
2cos1)

tan
cos
sin

cos2
cossin2

sincoscossin
cossin2

sincos1
cossin2

2cos1
2sin

tan
2cos1

2sin)

22

2
2

2

2

2

2

2

2

2222222

      2     :

A
AAAA

AA 2csc2
2sin

12
2sin

2
cossin2

2cottan

  :AAA 2csc2cottan

2
cot

2
tan

)cos(coscos1
)cos(coscos1) BA

BABA
BABAd

            :

)
22

sin(
2

cos
2

sin4)
2

sin
2

cos
2

cos
2

(sin
2

cos
2

sin4

2
cos

2
sin

2
cos

2
sin4

2
sin

2
cos4

2
cos

2
sin

2
cos

2
sin4)

2
cos1(

2
cos4

2
cos

2
sin

2
cos

2
sin4

2
cos

2
cos4

2
cos4

2
cos

2
sin

2
cos

2
sin41

2
cos2

2
cos2

2
cos

2
cos41

2
cos21

2
cos21

2
cos

2
sin

2
cos

2
sin4)1

2
cos2

2
cos2

2
cos

2
cos4(1

2
cos21

2
cos21

2
cos

2
sin2

2
cos

2
sin2)1

2
cos2)(1

2
cos2(1

2
cos21

2
cos21

sinsincoscos1
2

cos21
2

cos21

)cos(coscos1

2222

222

222222

222222

2222

22

BABABABABA

BBAAABBBAAAB

BBAABAB

BBAABABABA

BBAABABABA

BBAABABA

BABABA
BABA

(c) ketabton.com: The Digital Library



96

      :)
22

sin(
2

cos
2

sin4)cos(coscos1 BABABABA

       :

)
22

sin(
2

sin
2

cos4

)
2

cos
2

sin
2

sin
2

(cos
2

sin
2

cos4
2

cos
2

sin
2

cos
2

sin4
2

sin
2

cos4

2
cos

2
sin

2
cos

2
sin4

2
sin

2
cos4

2
cos

2
sin

2
cos

2
sin4)

2
cos1(

2
cos4

2
cos

2
sin

2
cos

2
sin4

2
cos

2
cos4

2
cos4

2
cos

2
sin

2
cos

2
sin41

2
cos2

2
cos2

2
cos

2
cos41

2
cos2

2
cos2

2
cos

2
sin

2
cos

2
sin4)1

2
cos2

2
cos2

2
cos

2
cos4(1

2
cos2

2
cos2

2
cos

2
sin2

2
cos

2
sin2)1

2
cos2)(1

2
cos2(1

2
cos2

2
cos2

sinsincoscos1
2

cos21
2

cos21)cos(coscos1

22

2222

222

222222

222222

2222

22

BABA

BABABABBAABA

BBAABABBAABA

BBAABAA

BBAABABABA

BBAABABABA

BBAABABA

BABABABABA

       :

)
22

sin(
2

sin
2

cos4)cos(coscos1 BABABABA

          :

2
cot

2
tan

2
sin

2
cos

2
cos

2
sin

)
22

sin(
2

sin
2

cos4

)
22

sin(
2

cos
2

sin4

)cos(coscos1
)cos(coscos1 BA

B

B

A

A

BABA

BABA

BABA
BABA

   :
2

cot
2

tan
cos(coscos1

)cos(coscos1 BA
BABA
BABA

 : e          .
           :

2
sin

2
cos

2
sin

2
cos

2
cos

2
sin

2
cos

2
cos

2
sin

2
cos

2
cos

2
sin

1

2
cos

2
sin

1

2
tan1

2
tan1

2
tan45tan1

2
tan45tan

)
2

45tan(

)
2

45tan(
sin1

cos)

AA

AA

A

AA

A

AA

A

A

A

A

A

A

A

A
A

A
A

Ae

(c) ketabton.com: The Digital Library



97

           :

A
A

AA

AA

AAAA

AA
A

AA

AA

AA

AA
A

sin1
cos

2
cos

2
sin21

2
sin

2
cos

2
sin

2
cos

2
sin2

2
cos

2
sin

2
cos

)
2

45tan(

)
2

sin
2

(cos

)
2

sin
2

(cos

)
2

sin
2

(cos

)
2

sin
2

(cos
)

2
45tan(

22

22

22

:
A

AA
sin1

cos)
2

45tan(

 :        .

)cos3cos4(
4
1cos

4
3cos

cos
4
3cos

4
3cos

4
1)cos1(cos

4
3cos

4
1cossin

4
3cos

4
1

)sin
4
3cos

4
1(cos)sin

2
3cos

2
1)(sin

2
3cos

2
1(cos

)sin60sincos60)(cossin60sincos60(coscos

3cos
4
1)60cos()60cos(cos)

33

332323

22

f

 3coscos3cos4 3 :

3cos
4
1)60cos()60cos(cos

7.    .

1cossin3cos)
1sin3cos)02cos4)

0coscos)02cos3cos)

2

422

xxxe
xxdc

xxbxxa

a(:yxcos :

1,2
0)1)(2(23

21

2

yy
yyyy

  2cos yx

01cos1cos 1xyx
       :

IZkkxxA
xxA

,20/
...,40,20/

(c) ketabton.com: The Digital Library



98

0coscos) 42 xxb
b(:

2
0cos0cos

01cos,0cos0)cos1(cos 2222

arcxx

xxxx

  1cos1cos2 xx

      :

IZkkxxAAA

xxA

xxA

,
2

2/

...,
2

4,
2

2/

...,4
2

,2
2

,
2

/

21

2

1

02cos4)c
c(:

IZkkAAA

A

A

arc

,
3

2/

...,
3

4,
3

2/

...,4
3

,2
3

,
3

/

3
60

2
1cos

2
1cos

4/2cos402cos4

21

2

1

1sin3cos) xxd
d(:

1/cos1)cos1(3

1)cos1(3cos
2

2

xx

xx

    :1cos)cos1(3 2 xx

02cos2cos4
)1(/02cos2cos4

01cos2coscos33
1cos2cos)cos1(3

2

2

22

22

xx
xx

xxx
xxx

(c) ketabton.com: The Digital Library



99

 yxcos :

42
62

6

36324)2)(4(444
0224

2,1

2

2

y

acb
yy

120,)
2
1(cos

2
1cos

0,1cos1cos
2
1

8
4

8
62

1
8
8

2
1

2

1
1

1

2

1

xxyx

xxyx

y

y

1cossin3cos) 2 xxxe

e(:  xx 2cos1sin:01cos1cos3cos 22 xxx

   :22 cos1cos31cos xx

01cos7cos10
01cos9cos2cos9cos

cos9cos91cos2cos)cos1(cos91cos2cos

24

2244

42242224

xx
xxxx

xxxxxxxx

  yx2cos   :

116)
5
5cos()

5
1cos(

63)
5
5cos()

5
1cos(

)
5
1cos(,

5
1cos

5
1cos

135)
2
2cos()

2
1cos(

4
45)

2
2cos()

2
1cos(

)
2
1cos(,

2
1cos

2
1cos

5
1

20
4

102
37

2
1

20
10

102
37

39

94049)1)(10(4494
01710

4

3

3,3
2

2

1

2,1
2

2

1

2

2

arcarcx

arcarcx

arcxxx

arcarcx

arcarcx

arcxxx

y

y

acb
yy

(c) ketabton.com: The Digital Library



100

8.  xxxx sin2cos2cossin2 2      
:                                   
                                  
  .      :

2
31

2
1

4
32

2
3)

2
1(2

2
1)

2
3(2

60sin)602cos(260cos)60(sin260

222
2
2

2
22

2
2

2
2

4
22

45sin)452cos(2)45cos()45(sin245

331
2
3

2
31

2
1

2
12

2
3

4
1230sin)302cos(2)30cos()30(sin230

360,280,230,180,120,100,90,60,45,30

2

2

2

2

x

x

x

x

322
2

321

                     
 .

9.   .
 acd ,, e          b :

03tan4tan) 2 xxb
:  yxtan  :

56.713tan3tan
4

451tan1tan

1,30)1)(3(
034

1
2

1
1

21

2

xx

xx

yyyy
yy

10.   .

2222

2
2

)sincossin2(cos)2sin24cos)

?2cossin21)
15tan1

15tan2)

xxxxdxxc

ba

(c) ketabton.com: The Digital Library



101

a(:

3
1

3
2

2
1

2
3

2
1

30cos
30sin30tan)1515tan(

15tan15tan1
15tan15tan

15tan1
15tan2) 2a

b(: 2cossin21 2 :
2cos22cos2cos2cossin21) 2b

c(:

12sin22sin212sin24cos
*...2sin212sin2sin1
2sin2cos)22cos(4cos

2sin24cos)

222

222

22

2

xxxx
xxx

xxxxx
xxc

d(:

xxxxxxx
xxxxxx

xxxxxxxxd

4sin12cos2sin212cos2sin22sin2cos
2sin2cos2sin22cos)2sin2(cos

)cossin2sin(cos)sincossin2(cos)

22

222

222222

11.           .

1tantan
)cos()sin(

)

2
2coscos

1tantan
)

yx
yxyx

b
yx

yx
a

 :     
4
3coscos

1sinsin

yx

yx
    .

a(:

yxyx
yx

yx
yx

yxyx
y
y

x
xyxa

coscos)sin(1
coscos

)sin(
coscos

sincoscossin
cos
sin

cos
sintantan)

     
2
2coscos yx :

2
2)cos(

2
1

4
2)cos(

2
2

2
1)cos(

4
cos

2
1

)cos()cos(
2
1coscos

4
45

2
2)sin(

yxyxyx

yxyxyx

yxyx

(c) ketabton.com: The Digital Library



102

)2(....
4

)1(....
4

4
45)(

2
2)cos(

2/
4
2)cos(

2
1

4
2

4
222

4
2

2
2)cos(

2
1coscos

yx

yx

yxyx

yxyxyx

 1 2      :

0
44

4

4

42
2

yy

xy

yx

xx

b(:

yxyxyxyx
yxyx
yxyx

yx
yxyxb

sinsincoscossincoscossin
)cos()sin(

*...coscos)sin(

1
coscos

)sin(tantan)

 *       :

1
sin
cos2

sinsin/sinsinsincos2
sinsinsincoscossinsincoscossin
sinsinsincoscossinsincoscossin

sinsin)sin(sincoscossin

x
x

yxyxyx
yxyxyxyxyx
yxyxyxyxyx

yxyxyxyx

2
cot

1
x2

1cot1cot2 xx

4
1tan

121tantan
1tantan

)43.63(2arctan2tan

yy

xy
yx

xxx

(c) ketabton.com: The Digital Library



103

 : 
  
  )95 (

  ) :  (
1-   
-
- 
-

         :
       .
      .
         .

2-   :    
3- :  
4-   

)5(
                    

 :
         

              
                               

        325-270                
                               

                       
                 .               
  :

1.         .
2.      ) (      .

5-     )28 (:
                              

             .
          )   (            

     .          .
                     .

         ) (               
                       

(c) ketabton.com: The Digital Library



104

    .
                           .  
           .

             .
                           

                                  
                                    

                                        
          .

6-   ) :7 (
                                     

        .       .
7-    ) :5 (

                                      
   :

1.      
2.         
3.     
4.        

      .
9-    :
1.                

                       
          .

2.      
                                 .

                                     
      )   (          .

3.             
               .

(c) ketabton.com: The Digital Library



105

 : 
      ) (

  )97 (
  ) :  (

1-   
-
- 
-

         :
            .

         .
          .

          .
2-   :    
3- :    
4-   

)5(
                      
  :

1.             
2.             
3.                

                  
        .

5-     )28 (:
                             

                  .            
                    ) (     

                                          
 :

                        
  .
                                    

   .

(c) ketabton.com: The Digital Library



106

                                 
         .

                  
                                 

.

6-   ) :7 (
               :
                 

           
              

                           
 .

7-    ) :5 (
               

   .
1.              
2.             
3.                

(c) ketabton.com: The Digital Library



107

 :
        ) (

  )98 -99 (
  ) :  (

1-   
-
- 
-

         :
           .

       .
      .

      .
2-   :    
3- :   
4-  

)5(
  :                        

  :
1.          
2.        
3.          

                         
             .

5-     )28 (:
  :                          .    

                           
       .                       

                    .  
      .

                                       
      .

          )     (                 
                  .            

(c) ketabton.com: The Digital Library



108

                                     
              .

                 .
                              

                                
                             

                 .

6-   ) :7 (
                                      
:

            
           )(             

     .
             
            .

7-    ) :5 (
                  :

1.          
2.      
3.            
4.          

9-    :
1 -RT P          RT P    

                                  R T    
    RT                      RT      

   .

(c) ketabton.com: The Digital Library



109

2 -   P         P      
       P              P            

 .

3 -    AB       P  MK      AB    P    
  

       AB     P              AB         P  
                     .

4 -AB,C  P          AB,C 'p        P

'p       
    P 'P              
      P 'P      .

(c) ketabton.com: The Digital Library



110

 : 
     ) (

  )101 (
  ) :  (

1-   
-
- 
-

         :
          .
        .

         .
2-   :   
3- :   .
4-   

)5(
  :                   
    :

1.       
2.               

                                 
         .

5-     )28 (:
                             
       )101(                     . 

                                       
                  .
                                      

                       .                  
)(d  )(A        .

A

d

(c) ketabton.com: The Digital Library



111

                  A        d    
      A        ) (    A  d     .   

.  A       
                                   

               .
        A    d     .

6-   ) :7 (
                      

             .            
 .

              .
                              

    .

7-    ) :5 (
                      .

1.             
2.               

            .

9-    :
1 -                                     

   
 32 // dd   21 // dd.
     1d  2d           P

                 1d   2d      
               P    1d    

    2d  A    .
       2d    3d            3d p                  p

    3d      1d 3d         P        .  
      32 // dd   P  2d               

P 1d 2d 3d

(c) ketabton.com: The Digital Library



112

  1d 2d   P          .

      1d 2d          .  1d 2d     
)O (        )O (         3d     .      102    

             1d 2d         
21 // dd

2 -       EF     1L  E     2L    F

      12 // LL

     EF      1L 2L          EF  
         1L 2L           .

3 -    EF       P           E  F  
  EP    FP     

                    
                       

          .

(c) ketabton.com: The Digital Library



113

 : 
    ) (

  )101 ( 
  ) :  (

1-   
-
- 
-

         :
          .

         .
      .

            .
2-   :   
3- :   .
4-   

)5(
   :                        
    :
              .
                         
  .

5-     )28 (:
                    102     .

                                   
             .                     

                              
                                  
              .

                                
                .                      
           .

(c) ketabton.com: The Digital Library



114

6-   ) :7 (
 :               :

1.         P            
2.                          

  
               .

7-    ) :5 (
                      .

1.                 
2.               

(c) ketabton.com: The Digital Library



115

 : 
        

  )103 (
  ) :  (

1-   
-
- 
-

         :
            .

           .
            .

2-   :      
3- :   
4-   

)5(
              
     :

                                 
 )  (        

                             
        
                      

     .

5-     )28 (:
  :       )103 (          

.                          .      
                                 

          .
                             

                                     
            .                        

     .                      
                        

                .

(c) ketabton.com: The Digital Library



116

6-   ) :7 (
  :                           
 .

1.                                    
 

2.                 
                        

      .

7-    ) :5 (
                      :

1.                
2.              
          .

8-    :
                                 
  180 :

      :

180''' BOAAOB
 O    OB      .

      ''//,''// AOOABOOB  OA '' AO   OB 

''BO        :''' COAAOB

    180'''''' BOACOA

     ''' COA     :180''' BOAAOB

A

O B

'B

'A

'C
'O

(c) ketabton.com: The Digital Library



117

9-    :
1 -                                      

         .
:                )                 

     .(
                          

      .

2 -                                  
    .

: AOB  21 bb

  ''' BOA  21 aa

    21... aax)        (   21... bbx)        (         

 21 aa21 bb:

221111 ,22 bababa

       OB ''BO       11 ba       
                    .

                     .

3 -12 ,dd      .
:  1d  2d                

      )O (         1Od 2Od  
  1d 2d        

        1Od  2Od         
            .

A

BO

'O

'A

'B

1b

1a

2b

2a

x

12
3
4

O

1d

1d

2d

2d

(c) ketabton.com: The Digital Library



118

 : 
      

  )105 (
  ) :  (

1-   
-
- 
-

         :
           .
           .
                     

 .
2-   :      
3- :  -  
4-   

)5(
                
     :

              
           

      
             

         .

5-     )28 (:
         )105 (     

     .                .            
                               .    

               
                 .
                         

                          
 :

                       

(c) ketabton.com: The Digital Library



119

                                      -

          .                  
                                 

                                   
                               
        .

                                 
    .

        106                   
              .

6-   ) :7 (
                             

                             
  .

7-    ) :5 (
                    :

1.                             
    ) (

2.                          
     ) (

        .

9-    :
1 - 1d2d            

:               
     .1d

2d

(c) ketabton.com: The Digital Library



120

2 -    12 , 3     P     
               

   P            
                          

 .

 :  12 ,3       AB , C        P 
    ',' AB 'C            AB ''BA         

     P          ''BBAA          BC''CB

         '' BAAB   BC ''CB       
''CCBB         ''CBBC.

123

'A 'B 'C

A B C

(c) ketabton.com: The Digital Library



121

 : 
       

  )107 (
  ) :  (

1-   
-
- 
-

         :
            .

          .
          .

2-   :   
3- :
4-   

)5(
  :                 
    :

            P )O (        
                 )O (           
   

                           
                         )O(  
       .

5-     )28(:
                     )107 (        

                           .              
        .       .              

                                     
                                

              .
                            

                        
       .                                

    .

(c) ketabton.com: The Digital Library



122

6-   ) :7 (
                  108           

          
           
          

            
              

    .

7-    ) :5 (
                    :

1.      P   )O (           
  )O (        

2.                 )O (              
             

                                      
     .

9-    :
1 -  1d2d              

:              .

2 -  L   P                  L        P   
  

:) (      L     P       
               L    
   P    .

QP

B

C

1d

2d

P

L

(c) ketabton.com: The Digital Library



123

 : 
   

  )109 (
  ) :  (

1-   
-
- 
-

         :
          .
           .
        .

       .
2-   :      
3- :   
4-   

)5(
                
    :

       ) (
             

                            
     .

5-     )28 (:
                      109        

                         
                                 

  .
          )110 (           11 //d 22 //d       

       .
                      

                  .            
                                           

         .

(c) ketabton.com: The Digital Library



124

6-   ) :7 (
                :

                            
     

          
                             

        .

7-    ) :5 (
                  :

1.       
2.    
3.     
                                      

.

9-    :
   E F      1L  E    2L   F

      21 // LL

:   E F      1L 2L                 
E   F       E  F            E

               F               21 // LL

.

(c) ketabton.com: The Digital Library



125

      )  (
               .

1 -P   A B     .  AB   p    P  
   :

(aAB    .(bAB    .
(cAB   .(dAB      AB .
2-   P    :

(a        .
(b   P     .
(c  P       .
(d  P      .
3-            :

(a          .(b    .
(c         .(d ) (
4-           .

(a   P                            P  
   .

(b '  d      '     .
(c '     P     '    .
(d                   .
5- P    P     .  P      
a(0b(1c(2d( 
6-           .

(a                        .
(b           .
(c               .
(d               .

(c) ketabton.com: The Digital Library



126

   .
1 -                  

:        .

2 -        12 , LL3L         
   .                  

                                   

:   1L2L        3L  1L 2L            .1L 2L

  2L 3L 1L 3L  .

3 - 1P2P P      1P2P      
:         1P   2P  P       1P 2P         

  .

4 -         .
(a      AD      
(b      ABCD   .
(cFDE  .

(dCFD  .
:

(a   ABGH   DCFE                   .       
    )                    (.         

       AD  .
(bAHED , FC  ABCD   

(cFDE               CDE         

   FDE  CDE   .

(d CFD         CFE    90   CFD   CFE    
       .

C

(c) ketabton.com: The Digital Library



127

 :
Sequences

  )117 (
  ) :  (

1-   
-
- 
-

         :
         .

   na    .
        n                   

.
2-   :    . ...
3- :   . ...
4-   

)5(
                          

   :
                  

  
     8        

   12     
                  

           .

5-     )28 (:
                         

         
                           .           

                    
  
                             

                                    n2  
       12n      .               )  

(c) ketabton.com: The Digital Library



128

 (     )   (          naaaa ...,, 321        
                  .

      117             
                         

        .

                 2nan       
3
nbn   

...,4,3,2,1n             .

6-   ) :7 (
  :             118           

                                   
  .
                            

.

7-    ) :5 (
                      :

1.      
2.        
3.        

                               
.

8-   :
             :

...,5,4,3,2,1)3

...,
5
1,

4
1,

3
1,

2
1,1)2

...9,7,5,3,1)1

22222

      .    (...)              
:naaaa ...,, 321       Sequence  .

(c) ketabton.com: The Digital Library



129

123 ,,... aaaan                              
                            n     na  

              0n:

])1(1[,...,0,2,0,2,0
2

)1(1,...,0,1,0,1,0

n

n

9-    :
1-   n   

...,
9
1,

6
1,

3
1

...,7,5,3,1

 :

...3,2,1
3
1,...,

9
1,

6
1,

3
1

12,...,7,5,3,1
n

n

n

2-     
n

a
n

n

1)1(  6   .
n      :

n

a

a

a

a

a

n
a

n

n

1

716

6

615

5

514

4

413

3

312

2

2111

1

)1(,...,
6
1,

5
1,

4
1,

3
1,

2
1,1

6
1

6
)1(

6
)1(

5
1

5
)1(

5
)1(

4
1

4
)1(

4
)1(

3
1

3
)1(

3
)1(

2
1

1
)1(

2
)1(

1
1
1

1
)1(

1
)1()1(

(c) ketabton.com: The Digital Library



130

 :
 Arithmetic sequence

  )119 (
  ) :  (

1-   
-
- 
-

         :
      .

       .
       .

               .
2-   :      . ...
3- :   . ...
4-  

)5(
                          

   :
   

     ) ( 
         

      
                        

              .
5-     )28 (:

                  119               
                                    

                 .       
                                   

 )Common differents( )1a (            )d (
           0,0 dd   .
              120                    

                                   
                 .

(c) ketabton.com: The Digital Library



131

6-   ) :7 (
                          

)a (  )b (                                       
                                 

  .

7-    ) :5 (
                            

 :
1.  0d     
2.  0d        
3.              
4.      
                  .

8-   :
                                     naaaa ...,, 321

    )Arithmetic sequence (  )Arithmetic progression(         
                              d  
    d         .

            ab ,c     .  
                   :

bcab
                  .

2
2 acbacb

acbbbcab

b                  a c                    
   .

(c) ketabton.com: The Digital Library



132

9-    :
   )126(     .

2-
4
5,1,

4
3                .

                                
   .

4
1

4
451

4
5

4
1

4
34

4
31

      
4
1      .

4- 
2
1,

2
84

110 aa  d   .
:

27.4
18
85

9
2

85

2
2

184

9
2
142

110

)
2
1(42

1

)1(
)1(

?

42
2

84
10

2
1

1

1

1

10

1

n
aad

dnaa
dnaa

d

a

n

a

n

n

n

(c) ketabton.com: The Digital Library



133

 :
     n   

  )121 (
  ) :  (

1-   
-
- 
-

         :
 dnaan )1(   naan ,, d.

              .
             .

2-   :     . ...
3- :   . ...
4-   

)5(
  :                           
    :

              )a(  )d (       
  n    
...10,6,2na        .

                       
  .

5-     )28 (:
                    ...13,11,9,7,5     

                                 
                  ...                  

     na      .                  
              .

                  n                           
dnaan )1(             
dan ,,   na                               

                                 
 .                              

(c) ketabton.com: The Digital Library



134

                                        
 .

6-   ) :7 (
                  123              
     :

3,87,315 425 aa     .

4
21
848421

8724)125()1(
33)14()1(

25

4

dd

dadanaa
dadanaa

        a d 315               
                 .

7-    ) :5 (
                  :

1. dnaan )1(    :
-na    
-a    
-n      .
-d      .

        .
8-    :
1-  35-              ....,12,5,2

               7    n               
.

236

2362282
7342

7)135(2
)1(

?
35
7
2

35

35

35

35

35

a

a
a
a

dnaa

a
n
d
a n

(c) ketabton.com: The Digital Library



135

 :
    
  )123 (

  ) :  (
1-   
-
- 
-

         :
         .

         .
                              

.
2-   :      . ...
3- :   . ...
4-   

)5(
              

     :
   5 7    .

 19 17    
                   

       .

5-     )28 (:
                            

:1, nn aa   1na          1na 1aa      na      
 .

                                  
                                

   
2

11 nn aa          na    .
                         

                        x             
                      .           
        .

(c) ketabton.com: The Digital Library



136

     123                         .     
             ).          (                
      .

6-   ) :7 (
                  124             

                  .     .            
              .

7-    :)5 (
                  :

1. na                  
2.                    
3.                     1, nn aa 1na                

    .
                 .

8-   :
                 n  m                  

 :

II...)1(
I...)1(

dmaa
dnaa

m

n

 I  II :

mn
aaddmnaa

dmnmdnd
dmdadnda

dmadna
dmadnaaa

mn
mn

mn

)(

)(

)1()1(
})1({)1(

9-    :
    126   .

3- 22 216       .
            :

2
11 nn

n
aaa 

29
2

218
2

21622
2

21 AaaA

(c) ketabton.com: The Digital Library



137

 :
 

  )124 (
  ) :  (

1-   
-
- 
-

         :
          .

        .
             .

2-   :      ....
3- :   . ...
4-   

)5(
               

:
  5    

    
25
1    

  a            
             .

5-     )28 (:
                        

                 .                 
            .

      na        
na

1          

    .
                                   

                                
          .

                                  
11 ,, nnn aaa           ...,4,3,2n                   

   .

(c) ketabton.com: The Digital Library



138

                              

                           
11

11 ))((2

nn

nn
n aa

aaa

                 .

6-   ) :7 (
                                      

          :
 ...,16,13,10,7,4    .
 4 10            .

                     
  .

7-    ) :5 (
                      :

1.   

2.       
2
1

1a 2d     .
3.      
               .

8-   :
                                  
      n   .
  :12,...,9,7,5,3,1 n

     1,2 ad       :
12

1...
9
1,

7
1,

5
1,

3
1,1

n
  

            n      
12

1
n

      ...,3,2,1,0n

         .

(c) ketabton.com: The Digital Library



139

9-    :
    126    .

5-         

...,12,9,6,3)

...,
4

11,
2
5,

4
9,2)

b

a

                                   
 .

 b               a 

3912
369
336

4
1

4
1011

2
5

4
11

4
1

4
910

4
9

2
5

4
1

4
89

1
2

4
9

d
d
d

d

d

d

  b             
  3 .

 a         
4
1.

(c) ketabton.com: The Digital Library



140

 :
 )Geometric sequences(

  )127 (
  ) :  (

1-   
-
- 
-

         :
      .

             .
             .

2-   :  . ...
3- :   . ...
4-   

)5(
                          

         ) ( .   
 :

                               
                  

 :
1.       
2.       
3.       
4. 64    

              64      
   .

5-     )28 (:
          127           

                            
     .       :

  1a      q            :
1

1
4

1
3

1
2

111 ,...,,,,, nqaqaqaqaqaa

(c) ketabton.com: The Digital Library



141

    1a    q                       
 :
           )q (     .

                                    )q (     
   :

  1q         .
  1q       .
  1q    .

              128            
                        .

6-   ) :7 (
              128                   

.
     21a 3q23 ,aa 4a  .

:

5427232

189232

632
2

33
14

22
13

12

1

qaa

qaa

qaa
a

                    .
7-    ) :5 (

                  128                 
     q         .

8-   :
               naaa ,...,, 21    

)Geometric sequences (   )Geometric progression(          
              n-      1naq.

            :
132 ,...,,,, naqqaqaqaa

q   .
      ab , c           

(c) ketabton.com: The Digital Library



142

).q    (

acbcaqcabqaabqab
aqqaqbqcaqb

22222222

2

,
)(

 b a c  .
9-    :

    132      .

1.   5       5    
16
5 .

432

44 4

44

151

)
2
1(5,)

2
1(5,)

2
1(5,)

2
1(5,5

2
1

3
5.1

80
5

80
5

516
55

16
5

5
16
5

?
16
5

5
5

qq

qq

qqaa

q

a

n
a n

n

n

  :
16
5,

8
5,

4
5,

2
5,5

2.         

...,4,2,0,2,4)

...,
3
2,

3
2,

3
2,

3
2)

b

a

a(                                       
 .

1)
2
3(

3
2

3
2
3
2

1)
2
3(

3
2

3
2

3
2

1)
2
3(

3
2

3
2
3
2

3

4

2

3

1

2

a
aq

a
aq

a
aq

 a    .
b(

2
2
4,0

2
0,

2
1

4
2 qqq

       b    .

(c) ketabton.com: The Digital Library



143

 :
     n         

  )130 (
  ) :  (

1-   
-
- 
-

         :
     n        .
     n          .

           .
2-   :    . ...
3- :   . ...
4-   

)5(
             :

     a 
     q 
     na 

            .
5-     )28 (:

            :
...,,,,, 432 qaqaqaqaa

                   n          
           )q (                    

             .
         n   1n

n qaa       
        .

                               
                   .

               M     a b            
M     a   b                       M   a 
b      .                            

        .

(c) ketabton.com: The Digital Library



144

                  baM                
        :1, nn aa 1na       :

I...
1n

n

a
aq

                                                                                                                        :II...1

n

n

a
aq

 III  :

))(())(( 1111
21

1
nnnnnn

n

n

n

n aaaaaa
a

a
a
a

               .          
        131                              
           .

|

6-   ) :7 (
              131              

                                
        .

7-    ) :5 (
                 131           

                                 
 .               .

8-   :
      131      :

q
a
a

q
a
a

qaa
qaqaqaqaa

n n

nn

n
n

1

1

1

432 ...,,,,,

         11 ,, nnn aaa  q      :

n

n

n

n

a
aq

a
aq 1

1

,

   1nana    na 1na  .

(c) ketabton.com: The Digital Library



145

9-    :
    132     .

3- ...,
8
5,

2
5,5     .

2048
5)

2
1(5)

2
1(5

2
1

5
1

2
5

5
2
5

12
5

1111112
112

1

2

qaa

a
aq

n
a

4- 3 ,
4
3    .

2
3

4
3

4
)3(3

4
3 2

baM

5- 27,?,?,?,
3
1        .

...,27,9,3,1,
3
1

2781
3
13

3
1

927
3
1)3(

3
1

39
3
13

3
1

13
3
1

3
1

38181
3
127

?
27

5
3
1

44
15

33
14

22
13

12

1

444

4

4
1

15
15

5

1

qaa

qaa

qaa

qaa

a

qqq

q

qaqaa

q
a
n

a

(c) ketabton.com: The Digital Library



146

 :
   
  )133 (

  ) :  (
1-   
-
- 
-

         :
        .

        .
                    

     .
2-   :     . ...
3- :   . ...
4-   

)5(
              

   :
                              

   
       .

                             
 .

                          
                .

5-     )28 (:
             133             

                                          
            n                    

                                      
  naaaa ,...,,, 321  n      :

n

i
in aaaaa

1
321 ...

(c) ketabton.com: The Digital Library



147

                          i 
             i    n    i         

           kni ,,           :
n

k

n

i
ki

11
2,2 

n

j
j

1

2        1

  n      :

nnj
n

j
2...6422...3222122

1

        
n

i 1 10
1          .              

                       
     a     b     .                

                                   
    .

6-   ) :7 (
                134              

                                 
            .

7-    ) :5 (
                            

    :

     n          :
n

i
ai

1

 
n

i
ai

1
 )i (    

    i   
        .

8-   :
                     n         L    

                        2a 2d

   L         n   :

2
2

2222)1(2)1(
LnnL

nndnaL

(c) ketabton.com: The Digital Library



148

 dnanS )1(2
2

     n  
2
L:

4
)2(

4
2

4
)12(2

4
)1(2

4
22)22(

4

2)
2

2(2
2
2)1

2
(2

2
2

222

2

llllLlLaLS

LLaLlaLS

La

L

dLa

L

S

       :

4
)2)(( alaLS

     ...,9,7,5,3,1     L            1a 2d

  :

4
)2)((

4
)21)((

4
)11)((

4
)1)((

4
)112)((

4
)12)(()12(

4
12

2
212

4
1

2)1
2

1(2
2

1
2
1)1(2

2

2
121122212)1(1

)1(

alalS

lalaLaLlaLS

LaLlaaLLaLLaLS

LaLdnanS

LnnLnnnL

dnaL

                                
...,6,5,4,3,2,1     :1a 1d.

nL
nndnaL 111)1(1)1(

  dnanS )1(2
2

    n  L:

2
)1)(1(

2
)11)(1(

2
)1(

)1(
2

)112(
2

)12(
2

1)1(2
2

)1(2
2

aLLS

LLSLLS

lLLlLalS

LaldnanS

(c) ketabton.com: The Digital Library



149

9-    :
    136   .

1.   .
3

1

2
6

1

6

1
)34()

1
13))

kii
kkc

i
bia

3827101

)936()616()34()3334()2324()1314()34()

77.4
840
4041)

840
1338(3)

840
120140168210280420(3

)
7
1

6
1

5
1

4
1

3
1

2
1(3)

16
1

15
1

14
1

13
1

12
1

11
1(3

1
13)

81.1044.223.273.14.13

65323652321)

222
3

1

2

6

1

6

1

k

i

i

kkc

i
b

ia

2.      .

)12(...7531)
...941)

20
19...

4
3

3
1

2
1)

2

nc
nb

a

n

k

n

k

k

knc

knb

k
ka

1

1

22

20

2

)12()12(...7531)

...941)

1
20
19...

4
3

3
2

2
1)

(c) ketabton.com: The Digital Library



150

 :
   
  )133 (

  ) :  (
1-   
-
- 
-

         :
           .

           .
          .

            .
2-   :     . ...
3- :   . ...
4-   

)5(
               
    :

            
             

                     
  .

5-     )28 (:
                  n     

          Nnna                    
   

               :

1
321 ......

i
in aaaaa

   i      
1i

ia   )Series (  .

                                n

     :

......321
1

n
i

i aaaaa

(c) ketabton.com: The Digital Library



151

     n            nS   :

1
321

3213

212

11

...
i

inn aaaaaS

aaaS
aaS

aS

          135                  
      136             

   .

6-   ) :7 (
                                      

   .
 ......321 n 5S 10S .

                             
    .

7-    ) :5 (
                           

:
n

i
iai

1
        

1k
kak        

        .

8-   :
                              

          L  d           L    
    n  :

d
daLnnddaLdndaL

dnaL )1(

    2a 2d  :
22

22 LnLn

(c) ketabton.com: The Digital Library



152

  )1(nnS    n  L
2
1:

4
2

2
1

4
1)1

2
1(

2
1 2

2 LLSLLLLS

  2d:
d

llSLLS
2

2
22
2 22

    ...,9,7,5,3,11a 2d   :

2
12112 LnnLnL     221)1( nLdnaL

  2nS    n 
2

1L:2)
2

( aL 2)
2

1( LS

  2d :d

d
aLS )(

9-    :
    136    .

3.     .
n

i

n

i

n

i
icibiia

114
)52())23())2()

)52(...17127)52(...)352()252()152()52()

)23(...741)23(...)223()213()23()

)2(...483524

)2(...867564)2(...)26(6)25(5)24(4)2()

1

1

4

nnic

nnib

nn

nnnniia

n

i

n

i

n

i

(c) ketabton.com: The Digital Library



153

 :
    n   

  )137 (
  ) :  (

1-   
-
- 
-

         :
             .

       .
                     

.
2-   :     . ...
3- :   . ...
4-   

)5(
                    
  :
    ?,?,? adan     

 n...4321   
  naaaa ,...,,, 321         naaaa ...321      

   
              .

5-     )28 (:
             )137 (              

                             
         .

                                  
  .

                                
                                 

                  .

(c) ketabton.com: The Digital Library



154

        139                      

               )1(
2

nnS         

            1a 1d      dnanS )1(2
2

     .
6-   ) :7 (

            139                
                                       

                         .           
.

7-    ) :5 (
                            

  :
              

             :

n

n

aaaa
aaaa

...
,...,,,

321

321

8-   :
      n          :

)(...
2

)1(2)(...
2

)( IIdnanSIaanS n
n

n

 I        n-        .
  )(II                        

:
1( ...,8,5,2     8   :

    8,325,2 nda  )2(     :

100
2

200
2
258

2
)214(8

2
3)7(48

2
3)18(22(8

8

8

S

S

2( 5,9,13,17,21   .
   5,5,21 naa n   )1(     :

65
2

130
2

)26(5
2

)521(5
55 SS

(c) ketabton.com: The Digital Library



155

9-    :
    140   .

1.        n              
 .

?
2

10
2

...,2,1,0,1,2)
...,13,9,5,1)

...,4,2,0,2)

10

1

a
d
n
a

iii
ii
i

i(

70)14(5)184(5)2(945

)2)(110(22
2

10)1(2
2

16182)2(92)2)(110(2)1(

10

10

110

S

dnanS

dnaa

ii(

190385

)362(5)4(9254)110(12
2

10)1(2
2

344414)1(1)1(
37)361(4914)1410(1

?
?

10
4
1

10

10

10

10

10

S

dnanS

nnndnaa
a

S
a
n
d
a

n

iii(

25559451)110()2(2
2

10)1(2
2

3121)1(2)1(
7921921)110(2)1(

?
?

10
1

2

10

10

10

10 dnanS

nnndnaa
dnaa

S
a
n
d
a

n

2.   ...,11,8,5,2   .    .
?)?) 108 SbSa

a(

100254

)214(4)374(43)18(22
2
8)1(2

2

?
8
3
2

8

8

8

S

dnanS

S
n
d
a

b(

155315

)274(5)394(53)110(22
2

10)1(2
2

?
10
3
2

10

10

10

S

dnanS

S
n
d
a

(c) ketabton.com: The Digital Library



156

 :
     n   

  )141 (
  ) :  (

1-   
-
- 
-

         :
            .

       .
                              

  .
2-   :      . ...
3- :   . ...
4-   

)5(
                      
 :

    )
2
1,

2
1 ( 

   
4
1,

4
1,

4
1 

4
1 

   
2
1,

4
1,

8
1 

16
1 
                  

                  
                      

2
1

       .
5-     )28 (:

              141        
               n                 

   .                              
                   .              

                                  
1

)1(1

q
qaS

n

n

       1q         .

(c) ketabton.com: The Digital Library



157

                               
                                  
             .

6-   ) :7 (
                             

   :
      31a 2q     6S .

                  .
7-    ) :5 (

                     :

1-    
1

)1(1

q
qaS

n

n :

1a  
q  
nS  

2- ...54,18,6,2    10      .
          .

8-   :

     
1

)1(
q
qaS

n

n         n           

        :
1( ...,12,6,3             .

   3a,2
3
6q 10n.

306910233
1

)11024(3
12

)12(3 10

10S

2(         2   )2(       22

22
12

1)2(2
1

)1(

?,22,2,2
nn

n

n

q
qaS

nSqa

    
2
1 :

5)2()2(32)2(133)2(

331)2(11
3

1)2(
2
122

2
1

3
1)2(2

5 nnnn

n
nn

(c) ketabton.com: The Digital Library



158

9-    :
    142   .

1. ...,
9
2,

3
2,2    10      .

3
19683
59049

19683
1196833

19683
13

3
1333333

)
3
1(13

2

)
3
1(32

3
2

)
3
1(12

3
13

)
3
1(12

3
11

)
3
11(2

1
)1(

?
10
3
1
2

10

9
910

10

10

10101010

10

10

S

S

S

q
qaS

S
n

q

a

n

n

2. 384,...,12,6,3         .

765
1

)255(3
1

)2561(3
21

)21(3
1

)1(

8222562128
2
2

1282212823/23384

?
?
384

2
3

8

8

8

8

1111

SS

q
qaS

n

qaa

S
n
a
q
a

n

n

nn
n

nnnn
n

n

n

3 . ...,36,12,4         484 n   .

3248143434

5332433

4/97234496834

968434968)13(42/4842
2

)13(4

484
13

)13(4484
31

)31(4
1

)1(

?
?
484

3
4

4151

5

n
n

nn

nn

nn
n

nnn

n

n

n

qaa

n

q
qaS

a
n
S
q
a

(c) ketabton.com: The Digital Library



159

 :
  

  )143 (
  ) :  (

1-   
-
- 
-

         :
           .

            .
             .

2-   :     . ...
3- :   . ...
4-   

)5(
                         

:
             
             

            
)        (

5-     )28 (:
           3,

2
1 aq 

                         )
1
1(

q
qa

n

              
    .

          :

16
93)

16
31(3)

1
2

32
31(3)

2
1
32
31(3

)

2
1

32
321

(3
1

2
1

)1
32
1(3

3
1

2
1

}1)
2
1{(3 5

5S

                    3a 2q 
                               

       :93313
1

)132(3
12

)12(3 5

5S

             .          
                     
        :

(c) ketabton.com: The Digital Library



160

         1|| q               )Divertgent series (  
   .     1|| q     )convergent series (               

)
1
1(

q
qaS

n

      .                         
144                               
                      

               .
6-   ) :7 (

                                     
                   .

7-    ) :5 (
                                         

.
      )

2
1(     2,3  5                       

    2       2,3 5                      
 
 1|| q          
 1|| q          
              .

8-   :
       127       64    
          :

 :1,2 aq 64n :
 1863164

64 1022337.9221a

              

:  1,2 aq 64n       :

 191964
64

64 1084467.111084467.112
12

)12(1
1

)1(
q
qaS

n

9-    :
1.     .

...
5
1

5
115),...

3
1

3
1

3
11) 232 iii

(c) ketabton.com: The Digital Library



161

i(  :

2
3

2
3

1
1

3
2
1

3
13

1

3
11

1
1

1
3
1

3
1||

?
3
1
1

q
aS

q

S

q

a

n

n

ii(  :

25.6
4
25

4
5

1
5

5
4
5

5
15

5

5
1

1
1

5
1

1
5
1

5
1||

?
5
1
5

q
aS

q

S

q

a

n

n

2.  ) (    .

5.0)42.0) ba

a(

...
100

1
10
11

100
4

5
1

...
10000

4
1000

4
100

4
10
2...0004.0004.004.02.0...2444.042.0

          :,
10
1,1,? qaSn

   :1
10
1

10
1|| q

45
1142.0

45
11

90
22

90
418

90
4

5
1

9
10

100
4

5
142.0

9
10

9
10

1
1

10
9
1

10
110

1

10
11

1
1 q

aSn

b(

1
10
1

10
1||

?
10
1

1

...)
10000

1
1000

1
100

1
10
11(

10
5

...
10000

5
1000

5
100

5
10
5...0005.0005.005.05.05.0

...5555.05.0

q

S

q

a

n

   .
         :

5.0
9
5

9
5

9
10

10
5

10
9
1

10
5

10
110

1
10
5

10
11

1
10
5

110
5

nn S
q

aS

(c) ketabton.com: The Digital Library



162

      )  (
                 .

1. ...,
4
5,

3
4,

2
3,2 n   

n
nd

n
nc

n
nb

n
na 1)

1
)

2
3)1)

2. 
12
13

n
nan  n       

7
11

6)5)4)3) dcba
3. ...,3,1,5,9      :

38)35)38)35) dcba
4. ...,3.1,1,7.0,4.0,1.0      :

3
2)

3
2)1.0)3.0) dcba

5. ...,6,12,24,48,96     :

3
2)

3
2)

2
1)

2
1) dcba

6. ...,
16
5,

8
5,

4
5,

2
5,5      :

512
5)

512
5)

510
5)

512
3) dcba

7.     n        :

 )
1
1)

1
1)

1
1) d

q
qaSc

q
qaSb

q
qaSa

nnn

n

8.           :
 )1||)1||)0) dqcqbqa

   .
1.         

:     :

99,98,97,96,95,94
93,92,91,90,89,88,87,86,85,84,83,82,81,80
79,78,77,76,75,74,73,72,71,70,69,68,67,66
65,64,63,62,61,60,59,58,57,56,55,54,53,52
51,50,49,48,47,46,45,44,43,42,41,40,39,38
37,36,35,34,33,32,31,30,29,28,27,26,25,24

23,22,21,20,19,18,17,16,15,14,13,12,11,10

        4 .

(c) ketabton.com: The Digital Library



163

2. 21 31           .31,,,,21

:

5.23
2

47
2

2621
2

2

31,5.28,26,5.23,21

5.2
2
5

4
10

1021314

314
21

31
2

11

1

1

aaa

aaa

d

d

da
a

nn
n

3a   :26
2

52
2

3121
3a

5.28
2

57
2

3126
2

53
4

aaa

3.          )241 naa (  n   
3720       

 :   n    nn aanS 12
    :

310310
4

1240
12

3720372012

372024
2

3720
2

24

1

1

nnn

naanS

aa

nn

n

4.    100     .
...,11,9,7,5,3

:

10200

20450198650299650

2)1100(32
2

100)1(2
2

?
100
2
3

100

100

100
S

S

dnanS

S
n
d
a

n

5.       6    192    .
:

22326/1926

192)(

192
6

5555

5

6 qqqq

qaq

aq
aq

(c) ketabton.com: The Digital Library



164

6.      8       17              
    .

:

01617
)1(/0161701717117171

)1(/
1
117

1
1

1
1

1
1

48

484848

48

4

4

8

8

qq
qqqqqq

q
q
qa

q
qa

q
qaS

q
qaS

  yq4  :

2216

16
2

32
2

1517
1522564289

01617

444

2

qqq

y

yy

7.        .

...0001.0001.001.01.0
:

9
1

9
10

1
1

10
1

10
9
1

10
1

9
1

1
1

1
10
1

1
1

10
1

...
10000

1
1000

1
100

1
10
11

10
1

...
10000

1
1000

1
100

1
10
10001.0001.001.01.0

q

8.       9    
9
1          .

:

4.13
81

1089
162

2429
2
3

243
2429

3
2

243
1243

9

3
2
243
1

1
1

9

3
11

)
3
1(

1
1

9
1
19

3
1)

3
1(

81
1

181
9
1

9
1

?
9
1

9

5

444

444

4

q
qS

qqq

qaqaq

S

aq

a

n

n

n

(c) ketabton.com: The Digital Library



165

9. 3 96   4      .
96,,,,,3

:

4823049624

245764812

12144246

636123

96,48,24,12,6,3

2232

3/963

6
96

3

645

534

423

312

11

555

5
5

654321

aaa

aaa

aaa

aaa

aaa

qqq

q

n
aq
a

aaaaaa

nnn

10. ...
9
2

3
22          .

:
q
qaS

n

n 1
1

349995.2
6561

19680
2
3

6561
65602

3
2

6561
6560

2

3
2
6561

11
2

)
3
1(1

)
3
1(1

2

?
8
3
1
2

88

8

8

8 SS

S

S
n

q

a

11. 4a 3d   12n   .
:

37
1,

34
1,

31
1,

28
1,

25
1,

22
1,

19
1,

16
1,

13
1,

10
1,

7
1,

4
1

37,34,31,28,25,22,19,16,13,10,7,4

 ) (   .
57.3)8.2) ba

(c) ketabton.com: The Digital Library



166

a(:

9
26

9
818

9
82

9
10

10
82

10
9
1

10
82...

10000
1

1000
1

100
1

10
11

10
82

...
10000

8
1000

8
100

8
10
82

...0008.0008.008.08.02...8888.28.2

b(:

33
11875.3

33
118

99
354

99
57297

99
573

99
100

100
573

100
99
1

100
573

...
100000000

1
1000000

1
10000

1
100

11
100
573

...
100000000

57
1000000

57
10000

57
100
573

...00000057.0000057.00057.057.03
...57575757.375.3

(c) ketabton.com: The Digital Library



167

:
 )Exponential functions(

  )153 (
  :)    (  

1-    
-
- 
-

         :
      .

         .
                       

  .
2-   :     . ...
3- :  
4-   

)5(
  :                       

   :
          2)( xxf 2)( xxf     

y      .
                             

  
                                

        .        xxf 2)(

 xxf 2)(       .

5-     )28 (:
                 xaxf )(             
         a  .

               153        xxf 2)(   Zx    
     y        .

       xxf 2)(                        
          .

                                       

2x

2x

0
x

y

x

y

0

x2 x2

(c) ketabton.com: The Digital Library



168

           .

                xxf )
2
1()(            

     .

6-   ) :7 (
                              

                           )          (
            .

7-    ) :5 (
                   :

1. 2)( xxf2)( xxf         
2. 2)( xxf   Zx        
3. xaxf )(   1a    1a

                                
.

8-    :
       .

x

x

xfb
xfa

32)()
32)()

 )(a :    x            :

xxf 32)(

2

2

1

1 6

3
2

18

9
2

20
)(xfx

x

y

1
2
3

4

5

6
7

18

123 1 2 3

(c) ketabton.com: The Digital Library



169

 )(b :

2

1

2

1
3
2

6

18

9
2

xxf 32)(20
)(xfx

x

y

1
2
3

4

5

6
7

18

123 1 2 3

(c) ketabton.com: The Digital Library



170

 :
  )Exponential functions(

  )154 (
  :)    ( 

1-    
-
- 
-

         :
        .

        .
          .

2-   :   
3- :   )(
4-   

)5(
                                 

    :
 xxf 2)(   y      
 xxf 2)(  y      
            

                      
  .

5-     )28 (:
           :

   xaxf )(   1a     
    xaxf )(    1a     
               :

      1a   1a    1a    .
             154           xxf 2)(      xxf 2)(  

                                    
                               
                                         

           .

2x

2x

0
x

y

x

y

0

x2 x2

(c) ketabton.com: The Digital Library



171

                  154                      
                        .        

                           
.

6-   ) :7 (

              x
x xfxf 2)(,

2
1)(                 

        y                            
.

7-    ) :5 (
                    :

1.     1a   
2.                 
3.      

8-     :
    155             

:

axfxaf
yf
xfyxfyfxfyxf

))(()()3
)(
)()()2,)()()()1

 Ryx ),( :

aaaxax

y
xyxyxyx

yxyx

xfxafxfaaxaf
yf
xfyxf

yf
xf

yf
xf

a
aaaaaayxf

yfxfyxfyfxfaaayxf

))(()())(()()()3
)(
)()(

)(
)(

)(
1)(1)()()2

)()()()()()()1

1)(

)(

9-    :
       .

x

x

xfd
xfc

2)()
2)()

(c) ketabton.com: The Digital Library



172

 )(c :    x              :

 )(d :

2

1

3

2

1 2

4

xxf 2)(
10
)(xfx

8

2
1

4
1

3

2

1

2

1

2

4

xxf 2)(10
)(xfx

8

2
1

4
1

x

y

1
2

1 2
123

1
2
3
4
5
6
7
8

x

y

1
2

1 2123

1
2
3
4
5
6
7
8

(c) ketabton.com: The Digital Library



173

:

  )157 (
  :) (

1-    
-
- 
-

      .
         .

      .
               .

2-   :   
3- :   )(
4-   

)5(
                                

    :
 3xy    4,3,2x   y   
  xay      
                               

.

5-     )28 (:
            157               

          .
                         .      

                     .
                     xyay a

x log            
           .

     38log2 31000log10     .

6-   ) :7 (
   :                             

              .

(c) ketabton.com: The Digital Library



174

                             .           
  .                   .

7-    ) :5 (
                   :

?27log)3?16log)2?9log)1 323

8-    :
1 .     .

15log),281log)

236log),log)

59

6
110

dc

bxNa

:                    :

1
5

2
9

2

6
1

10

5515log)

981281log)

)
6
1(36236log)

10log)

d

c

b

NxNa x

2 .      )  (  .
:

xyyf
xyye

yd

c
b

a

x

x

y

3

2

1
10

1

10
4

2
5

4
3

log3)
log2)

10log1010)

410000log1000010)
532log322)

3256log2564)

(c) ketabton.com: The Digital Library



175

:
 

  )159 (
  :)  (

1-    
-
- 
-

        .
          .

                         
.

2-   :   
3- :   )(
4-   

)5(
                                 

          :
    8    

    
3
2     

       
                        

   .

5-     )28 (:
                                  

            xaxf )( xxg alog)(       
                   xy       

    .
         160                

       .                          
                              

         .
                                

     .                     .  

(c) ketabton.com: The Digital Library



176

                             )               
    .(

                          .  -

                    2        
      .

6-   ) :7 (
                                

           .                    -

       .      .

7-    ) :5 (
                                  

             .                 
        .

8-     :

    160    xx 2,)
2
1(       

  :
xy 2    :

)4,2(
4
2

,)2,1(
2
1

y
x

y
x

421
2
1

4
12

21012
xy

x

xy 2  xxf 2log)(.

)1,2(
1)(

2

)0,1(
0log)(

1

10)(
21

2

xf
x

xf
x

xf
x

x

x

y
xy 2 xy

x2log

1 2 3

1
2

3
4

123
1

2

3

(c) ketabton.com: The Digital Library



177

 xy )
2
1(    :

)
4
1,2(

4
1
2

)
2
1,1(

2
1
1

)1,0(
1
0

4
1

2
11

210

y

x

y

x

y
x

y

x

xy )
2
1(    xxf

2
1log)( .

)1,2(1log
2

)0,1(0log
1

10)(
21

2
1

2
1

x
x

x
x

xf
x

9-    :

1.xxf 2log)(   )2(,)1(,)
32
1(,)32( ffff.

:

5152log52log32log)32(

5152log52log
32
1log)

32
1(

01log)1(
12log)2(

log)(

2
5

22

2
5

22

2

2

2

f

f

f
f

xxf

2. xxf 3log)(   )1(f )
81
1(f  .

:

4143log43log)
81
1(log)

81
1(

01log)1(
log)(

3
4

33

3

3

f

f
xxf

x

y

xy )
2
1(

xxf
2
1log)(

1 2 3

3

2

1

4

123

1

2

3

4

(c) ketabton.com: The Digital Library



178

:
   

  )163 (
  :)  (
1-    
-
- 
-

         :
        .

                 .
               .

2-   :   
3- :   
4-   

)5(
                                 

    :
    

     2 3        
          .

                    
    .

5-     )28 (:
              )        (        

          10                   010210

                              
       .          .

                      .
            e       e    ...71828182.2e      
)        .(

       xeyxey    2,1,0,1,2x   
                            

          .
             165                 

       .

(c) ketabton.com: The Digital Library



179

6-   ) :7 (
               453 10,10,ln e4ln e         

                                          
       .        .

7-    ) :5 (
  :                 :

     10   
     e   

  1      
           .

8-     :
     162     :

 xxf 2log)(   2 28x   .
:

7log27log127log2log2
7log2log7log4log74log28log)28(

2
11

2
12log

2
12log2log)2(

2222

2
2

22222

2
2
1

22

f

f

   166      :

41410log410log0001.0log)

717log7log1log1ln)

4

7
77

b

ee
ee

ya eee

9-    :
  .

2

3
8

10
1log)01.0log)

1ln)log)

dc

e
bea e

:

210log210log
10

1log2)

310log310log001.0log)

3ln3ln1ln)

818log8log)

2
2

3

3
3

8

d

c

ee
e

b

eea ee

(c) ketabton.com: The Digital Library



180

:
  

  )167 (
  :)  (

1-    
-
- 
-

          .
            .

              .

2-   :   
3- :   )(
4-   

)5(
                                
         :

            
  yxyx aaa loglog)(log    .
                           

          .

5-     )28 (:
   :        167            

                                 
                           .  
                              

                          )             
     (                       

                                 
  168                                

                .

(c) ketabton.com: The Digital Library



181

6-   ) :7 (
                              

                            
           .

7-    ) :5 (
  :                :

8log?1log?)5100(log 211610

8-     :
   168      :

:

yxyx
yxyx aa

loglog)log()2
loglog)log()1

         :

23
21)1000log(

100log10log)10010log()2

3414.221110log
100log10log)10010log()1

9-    :
1 .               

    .
:

21112log12log12log144log)436(log4log36log)
210log100log)205(log20log5log)

logloglog1loglog10log)10(log)
log25logloglog5loglog5log)5(log)

1212
2

1212121212

2
1010101010

10101010
2

1010
2

10

44444
2

44
2

4

d
c

yxxyxyxb
xxxxxa

(c) ketabton.com: The Digital Library



182

:
  

  )168 (
  :)  (

1-    
-
- 
-

           .
        .

           .

2-   :    . ...
3- :   
4-   

)5(
                

     :
            

 yx
y
x loglog)log( xnxn loglog  .

                           
 .

5-     )28 (:
      168          )            (       

                           
                                  .   

                          .     
     .

            )           (             
       .                         

xnxn loglog                          

                n x  x
n

log1              
               .

(c) ketabton.com: The Digital Library



183

6-  ) :7 (
   :           169            

                                   
    .           .

7-    ) :5 (
  :                 :

?)
10
100log(?)log(?)log( nA

B
A

8-    :
 :  169      :

:

8log
2
1)8(log8log)

25log125log3log)
25
3(log)

100
12(log)12.0(log)

5
2
1

55

333333

b

a

9-    :
2 .                              

  .
:

110log
100
1000log100log1000log)

1logloglog)(log)

8log1125log8log10log125log

)810log(125log80log125log
80

125log)

19log29log17log29log7log

7log)97(log49log63log
49
63log)

10101010

2

2
22

77777

2
77777

d

a
x

axxaxc

b

a

aaaa

3 . .

?)8(log)?)0001.0(log) 3
1

210 ba

:

12log2log)2(log)8(log)

41410log410log
10

1log
10000

1log)0001.0(log)

2
3
3

2
3
1

3
2

3
1

2

10
4

104101010

b

a

(c) ketabton.com: The Digital Library



184

 :
        

  )171 (
  :)  (

1-    
-
- 
-

         .
         .

          .
             .

2-   :    . ...
3- :   )(
4-   

)5(
                           

 :
   2442           .

    
b
mm

a

a
b log

loglog  .

         
                            
  .

5-     )28 (:
   :                      

        :
  malog        mblog .

                                 
                             .  

                   .
                 .              

         .
                      .

(c) ketabton.com: The Digital Library



185

6-   ) :7 (
                 172            

                            
         .

7-    ) :5 (
   :                      

a
M

M
a log

1log    :

?3log)?2log) 2732 ba

:

6
1

16
1

3log32
1

3log2
1

27log
1

2
13log

2
1)3(log3log

5
1

15
1

2log5
1

2log
1

32log
12log

3
3

33
27

2
1

2727

2
5

22
32

8-     :
              :

:

4log
65log65log235log325log325log

2
6)25(log

2
1)25(log)25(log)

6
1

16
12log

2log6
1

2log
1

64log
12log)

5
44

2
444

6
4

2
1

6
4

6
4

64
2

6
22

64

b

a

9-    :
  .

:

3026.235.2log306.2)135.2(log3026.2
)1035.2log(3026.2235.0log3026.2235.0ln)

9078.627.9log3026.210log)3(3026.227.9log3026.2
10log3026.227.9log3026.2)1027.9log(3026.200927.0log3026.200927.0ln)

513.1172.6log3026.2)572.6(log3026.2)10log(72.6(log3026.2
1072.6log3026.2672000log3026.2672000lnlog3026.2ln)

21211log
2
4)11(log14641log)

1

33

5

5

11
4

)11(121 2

g

f

xxe

d

(c) ketabton.com: The Digital Library



186

 :
  

  )172 (
  :)  (

1-    
-
- 
-

         .
        .

       .

2-   :     
3- :   
4-   

)5(
                   

:
              

  10    
  xnalog)   (   .
                           

                 xnalog

    .

5-     )28 (:
                                  

                 :x
n

x aan log1log

                                   .
    .

                          .     
                                        

   .
              173                   

                              

(c) ketabton.com: The Digital Library



187

          .
                         

                    .

6-   ) :7 (
  :                             

                                             
    .       .

7-    ) :5 (
                           

                             
  .

8-    :

3
21

3
22log

3
22log4log)

2
31

2
33log

2
33log27log)

41
1
43log

1
43log3log)

2
2

28

3
3

39

3
4

3
4

3
1

3

2

1

c

b

a

(c) ketabton.com: The Digital Library



188

:
  

  )175 (
  :)  (

1-    
-
- 
-

       .
             .

           .

2-   :    . ...
3- :   
4-   

)5(
                           

 :
    ?100log,?1000log 1010 ?10000log10

                             
     

               
            .

5-     )28 (:
                             .  

          :
                            

 .
                 .

                     175          
        .                 

               .
            176                    

                      )scientific notation ( 

(c) ketabton.com: The Digital Library



189

      10     naN 10               
101 a  n                                     

   .

6-   ) :7 (
                            

                             
               .

7-    ) :5 (
               177           

                    435.89,784.56,995.00789.0    
     .

8-    :
    

0009560.0log)875.3log)
9560log)2345log)

0.956log)9560.0log)

fd
ec
ba

:
a( :                      

                 .
b( :                     

          2.
c( :      4    3.
d( :      1          .
e( : 3.
f( :     3     4         

   4.

(c) ketabton.com: The Digital Library



190

:
  

  )179 (
  :)  (
1-    
-
- 
-

            .
             .

                              
.

2-   :     . ...
3- :   
4-   

)5(
                 

   :
             

         
  501.0,01.5,1.50501         

      
                          

     .
5-     )28 (:

                                  
                                      

                                      
             .

            7  5  4  3

    .                   
                        

             .
           76  5       
     .

(c) ketabton.com: The Digital Library



191

6-   ) :7 (
          180             

                        .          
           .

7-    ) :5 (
   :                             

                  .

8-    :
1 .          .

24log)00024.0log)
2400log)024.0log)
527log)928log)

921.0log)222log)

jh
fe
dc
ba

:
a( :  2         :

222.2log)1022.2log(222log 2

    22.2        22  2        3464       
     :

3436.223436.0222.2log222log
b( : b  1.

21.9log)021.9log(921.0log 11
 21.9         92         9643 :

9643.119643.0121.9log921.0log
c( :c  2.

228.9log)1028.9log(928log 2

 28.9        92     :9814.028.9log

9675.229675.0228.9log928log
d( : d  2.

227.5log)1027.5log(527log 2

 27.5      7   52       :
7218.227218.0)227.5log(527log

(c) ketabton.com: The Digital Library



192

e( : e   2.
24.2log104.2log024.0log 2

  3802.04.2log :
3802.223802.024.2log024.0log

f( : f  3.
34.2log)104.2log(2400log 3

 3802.04.2log :
3802.333802.034.2log2400log

h( : h   4.
44.2log)104.2log(00024.0log 4

 ef    3802.04.2log :
3802.443802.044.2log00024.0log

j( :j   1.
3802.113802.014.2log)104.2log(24log

2.      .
53 0762.0log))73.2log() ba

:

7764.112236.0118.1
5
128820.0

5
1

262.7log
5
1)1062.7log(

5
1)0762.0log(

5
1)0762.0log(0762.0log)

3086.1)4362.0(3)273.2log(3)73.2log()

25
1

5

3

b

a

(c) ketabton.com: The Digital Library



193

 :
 
  )183 (

  :)  (
1-    
-
- 
-

       .
           .
                                  

.
2-   :    . ...
3- :   
4-   

)5(
                       

       :
            )(

                      )     
(
                           
       .

5-     )28 (:
  :                  
30103.120log10  30103.1 20       20 30103.1  

 .           183       
   .

                      
          .

                        
          .

(c) ketabton.com: The Digital Library



194

6-   ) :7 (
    :                                      

                                 
     .

7-    ) :5 (
   :                              

             .

8-    :
      .

)0521.5log()9479.4log) antibantia
a(:

9479.4log9479.4log NNanti
       9479.0                 

                         
   87.8  :9497.087.8log

   4      5   88700N:
887009497.4loganti

b( :
?,0521,5log)0521,5log( NNNanti

        :94796)052.5115(

        9497.0           87.8 
    :

00000887.0)0521,5log(
00000887.000000887.0)1087,8( 6

anti
NN

(c) ketabton.com: The Digital Library



195

:
 
  )185 (

  :)  (
1-    
-
- 
-

      .
              .

             .

2-   :    . ...
3- :   )(
4-   

)5(
                 

    AB C       :
  C  A B )(:

A C            
 C B            

                  A B  
                   A C   C B      

  .

5-     )28 (:
  :       185         
        .             

               .         
                     

                  .
                        

               .

B

C

(c) ketabton.com: The Digital Library



196

6-   ) :7 (
                                   

       .                       
             .

7-    ) :5 (
                               

                                  
 .

8-    :
  x z  .

289.6log)001582.0log) xbza
a( :

3582.1log)10582.1log(001582.0log 3

  582.1              580.1 590.1

     .
   :590,1582,1580,1.

     :
2014.0590.1log
1987.0580.1log

2014.0582.1log1987.0
590.1log582.1log580.1log

 x582.1log   2014.01987.0 x

            :

00054.0
01.0

002.00027.0
01.0

002.0
0027.0

0027.0
1987.0580.1

582.1
002.0

2014.0590.1
01.0

dd

d
x

  d                .

1992.31992.03001582.0log
18008.231992.03582.1log001582.0log

1992.0582.1log1992.000054.01987.01987.0

z

d

(c) ketabton.com: The Digital Library



197

b( :
289.6logx

 289.6       280.6 290.6      :

7987.0290.6log
7980.0280.6log

 :

7987.0289.6log7980.0
290.6log289.6log280.6log

290.6289.6280.6

 x289.6log   7987.07980.0 x

7986.0289.6log7986.000063.07980.07980.0

00063.0
01.0

009.00007.0
01.0

009.0
0007.0

0007.0
7980.0280.6

289.6
009.0

7987.0290.6
01.0

xd

dd

d
x

(c) ketabton.com: The Digital Library



198

 :
     ) (
  )189 (

  :)  (
1-    
-
- 
-

      .
     .

                        
  .

2-   :  . ...
3- :   
4-   

)5(
                 

         :
    2042x      

 2
2
1

55
xx      
                           

          x            x     
               x            

     x          .

5-     )28 (:

   2
2
1

55
xx             

   :
 x             

         x    
               :

                       
                       .

                       

(c) ketabton.com: The Digital Library



199

                        
     .

6-   ) :7 (
          413 28 x             

                                
      .

7-    ) :5 (
                           21 6416 xx      

             .

8-    :
    x   .

312

13

37)
11)11()

xx

x

b
a

a( :
233

3
1313 11111211111

11
11111111)11( xx

x
xx

       :

3
223 xx

b(:

8765.1
2131.1
2765.22765.22131.1

2765.24771.06902.1)4771.0(2765.26902.1
3log2765.2)8451.0(2

3log189log7log2)3189log(7log

189732777327
7

7337737

2

322
2

33123312

xxx

xxxx
xx

x

x

xxx

xxxx
x

xxxx

(c) ketabton.com: The Digital Library



200

 :
 

  )190 (
  :)  (

1-    
-
- 
-

           .
         .

                  
     .

2-   :   . ...
3- :   
4-   

)5(
                        

  :
 413 28 x      
 3)1(log 2

2 x      
 3)1(log 2

2 x    
                      

                 
  212 3x           .

5-     )28 (:
                 

                 
                       
  .
              .

                       
      x   .
                   

     .

(c) ketabton.com: The Digital Library



201

6-   ) :7 (
                                

                                
                    .

7-    ) :5 (
                          1)log(2)36log( 2 xx    

          x   .
:

2
2

2,36903610

1036103610log36log

2

1
2,1

222

22
2

2

2

2

x
x

xxxx

xx
x

x
x

x

8-    :
   x   .

2
2
1log)

43log)

5 x
xd

xc

c( :

10010)(1010

1log34log43log
221 xxxx

xxx

d(:

24
494924

492415025
50251)2(251

25
2
15

2
1

2
2
1log

2

5

xx

xxx
xxxx

x
x

x
x

x
x

(c) ketabton.com: The Digital Library



202

 :
         

  )193 (
  :)  (

1-    
-
- 
-

        :
               .
            .

             .
2-   :     . ...
3- :   
4-   

)5(
                       

   :
                        

 
              

                                
    .               

.

5-     )28 (:
                  

                      .
     .                   

                    .
                     

          .           
                      

  .                  
       .

(c) ketabton.com: The Digital Library



203

                 
             .        .
       194 195         

                    
                          

.

6-   ) :7 (
            195                     

                                       -

             .

7-    ) :5 (
                       

:
               

              
            
                 .

8-    :
1 .       .

?78.7097.0
:

755.078.7097.0755.0)1222.0log(
8778.1755.01055.7)1222.0log(

10)1log(
)8778.1log()1222.0log(

8778.18778.011222.0128778.1
28910.09868.0278.7log7.9log

78.7log)107.9log(78.7log097.0log78.7097.0log

1

1

2

anti
anti
anti

antianti

(c) ketabton.com: The Digital Library



204

2 .         .

?
1.25
2.32)?

737
8) ba

a(:

28.1
1.25
2.3228.11082.0log

1082.03997.05079.0
151.2log122.3log10log51.2log10log22.3log

1051.2log1022.3log1.25log2.32log
1.25
2.32log

anti

b(:

28.1
1.25
2.3228.11082.0log

1082.03997.05079.0151.2log122.3log

111051.2log1022.3log1.25log2.32log
1.25
2.32log

anti

3 .      .

?)964()964( 3 23
2

:

6.97)964(6.971076.99893.1log

19893.09893.13333.16560.0
3
49841.0

3
2

3
464.9log

3
2)1064.9log(

3
2964log

3
2)964log(

3
2

23
2

anti

(c) ketabton.com: The Digital Library



205

      )  (
                    

.
1 .)

4
1(log 2     

3)3)4)4) dcba

2 .
4
181log 4

b b   :

4)81)81)
4
1) dcba

3 . 01.0log81log3    .
9)6)4)0) dcba

4 . x  3log2log81log x   .
5.13)4)3)2) dcba

5 .?16log2

4)5)3)4) dcba
6 .125log

5
1

5)4)3)3) dcba

7 . 
2
1log

2
1    :

1)1)
2
1)

2
1) dcba

8 . x 93 1x      :
3)9)9)3) xdxcxbxa

9 . 21.234log :
3)2)1)0) dcba

10 .       :
 )

log
1log)

log
1log)

log
1log) d

a
mc

m
mb

m
ma

m
a

a
a

a
a

1 .  x  

2log)2(log)1(log)20log2)34log()

log
2
111log)715)

6416)9log2)2(log)
93)33)

555

112

21
33

14223

xxhxg

xxfe

dxc
ba

xx

xx

xxxx

(c) ketabton.com: The Digital Library



206

a(:
1220220232333 23 xxxxxxxxx

b(:

3
1

3
1

3
2

26228228
2)14(233)3(393 )14(2142142

xx

xxxxx
xxxxxxxx

c(:

2
33

33

9log)2(log

9log2)2(log

x

x

                :

7979281
8192 2

xx
x

d(:

88632244))4(())4((
6416

)2(3)1(22312

21

xxxxxxxx

xx

e(:

5071.1
0212.20212.25071.18451.01761.18451.03522.2

8451.08451.01761.13522.2)8451.0)(1()1761.1)(12(
7log)1(15log)12(7log)15log(7)15( 112112

xxxx

xxxx
xxxxxx

f(:

51.10
2

02.21
2

02.201,51.9
2
02.19

2
02.201

2
4011,

2
4011

4014001)100)(1(41
0100100)1(

1011)1log(

1log1log1log
2
11log

log
2
111log

21

21

2

1

2
1

xx

xx

xxxx
xxxx

xxxx

xx

g(:

2160801006080
10)34(20220)34(log

220log)34log(20log2)34log(
2

xxx
xx

xx

(c) ketabton.com: The Digital Library



207

h(:

2log
2
1log2log)2(log)1(log 55555 x

xxx

           :

33030421

4212
2
1

xxxxx

xx
x
x

2-       .

?
1.0

10log)?)
128
8log()?100log)

?
243
1log)?43log)

3

10
4

10

38

edc

ba

a(:

9
2

3
1

3
22log

3
3
2

2log4log 2
3
2

2
3

8 3

b(:

5153log53log3log0243log1log
243
1log 3

5
3

5
3333

c(:

2
1

4
210log)100(log100log 4

2

10
4
1

10
4

10

d(:

8495.228495.020536.09031.0

2)1072.0(5.09031.0228.1log
2
18log

1028.1log
2
18log128log

2
18log)128log(8log128log8log

128
8log 22

1

e(:

3
4

3
311

3
1

10log)1(1
3
110log10log

3
11.0log10log

1.0
10log 13

3

(c) ketabton.com: The Digital Library



208

3.  .)   (

?
128
8log)?

1.0
10log)?100log)

?
243
1log)?4log)

3

10
4

10

3
3

8

edc

ba

4 .  .
1987.2)5682.4)8954.0)7300.1) dcba

a(:    7300.1    :

7300.17.53log7.537300.1log
7.531037.5)17300.0log(7300.1log

anti
antianti

b(:
)8954.0log(anti

86.78954.0loganti
c(:

37000107000.3)45682.0log(5682.4log 4antianti
d(:

0158.01987.2log
0158.01058.1()21987.0log(1987.2log 2

anti
natianti

5  .    .
002.0log)3.3065)91)89500) dcba

a(:

9518.449518.0
495.8log)1059.8log(89500log 4

b(:

9590.1
19590.011.9log)101.9log(91log

c(:

8149.118149.0
153.6log1053.6log3.65log

d(:

3010.333010.0
300.2log)1000.2log(002.0log 3

(c) ketabton.com: The Digital Library



209

6  .       .

8.340062.0)9.5201.2) ba
a(:

1069.5901.210610006.1)20267.0log(0267.2log
0267.217235.03032.0

129.5log01.2log
)1029.5log(01.2log9.52log01.2log9.5201.2log

antianti
b(:     b                       

               .

7  .        .

a(:

00347.0256888.0
00347.01047.3)35402.0log()4598.2log(

5402.35402.0
34082.09484.0356.2log88.8log

256.2log188.8log256.2log)1088.8log(

)1056.2log(888.0log)1056.2log(888.0log256log888.0log
256
888.0log

3

1

22

antianti

b(:

32.247.73.1732.23647.0log
.3647.018733.02380.0

147.7log73.1log47.7log)1073.1log(47.7log3.17log
47.7
3.17log

anti

8  .           .
21.0)418))7.84())42.7() 23 dcba

a(:

409)42.7(
40910009.4)26112.0log()6112.2log(

6112.2)8704.0(342.7log3)42.7log(

3

3

antianti

(c) ketabton.com: The Digital Library



210

b(:

2)47.8log(2
10log2)47.8log(2)1047.8log(2)7.84log(2)7.84log( 2

                                 
    47.8    9279.0 :

8558.328558.12)9279.0(2
 8558.0                   .
c(:

5.20418

5.201005.2)13106.0log(3106.1log
3106.113106.01)6212.0(5.0

25.018.4log5.0)1018.4log(5.0418log
2
1)418log(418log 22

1

antianti

d(:

33890.0)6778.0(5.0)13222.0(5.0

)1(5.01.2log5.0)101.2log(5.021.0log
2
1)21.0log(21.0log 12

1

        33890.0        :

459.021.0459.0)6611.1log(

6611.116611.01133890.0

anti

(c) ketabton.com: The Digital Library



211

:
)Matrices(

  )205 (
   :)  (

1-    
-
- 
-

        :
     .

  M       x   y               
 .

           .
2-   :     . ...
3- :    206   
4-   

)5(
                         

            .
           .

5-     )28 (:
            205       

.
                     .

                    
            .

           206  AB , C 
                 .

                   
           .
   207   ABC ,,D         

                 
 .                 

          .

(c) ketabton.com: The Digital Library



212

6-   ) :7 (
                207                   

 .

7-    ) :5 (
                 :

1.        .

2.    
401
231

B  .

8-     :
 A nmjiaA ][ 

nmjiaA           ][ jia jia 
      nm   nm   .

 :   12      
 :  nm  nm        12    

            12.
)3,4(,)4,3(,)2,6(,)6,2(,)1,12(,)12,1(

                                         34,43,26,62,112,121

                  .

9-    :
1. .

401
231

063
652
421

BA

 :      nm      m   n   
 :

3233 , BBAA nmnm

2.      .

32323333 )()())32()()
j
iabjiaa ijji

(c) ketabton.com: The Digital Library



213

a( : 33)( ija       i       j     
 :

33333231

232221

131211

3333

33

32

31

23

22

21

13

12

11

33

333231

232221

131211

33

15129
13107
1185

)32()(

1596323,3,
1266322,3,
936321,3,
1394323,2,
1064322,2,
734321,2,
1192323,1,
862322,1,
532321,1,

)32()(

aaa
aaa
aaa

jia

jijia
jijia
jijia
jijia
jijia
jijia
jijia
jijia
jijia

ji
aaa
aaa
aaa

a

ij

ij

b( :

3
212

3
1

2
11

)()(

3
23,2,

1
2
22,2,

21,2,

3
13,1,

2
12,1,

1
1
11,1,

)()(

232221

131211
3232

23

22

21

13

12

11

32
232221

131211
32

aaa
aaa

j
ia

j
ijia

j
ijia

j
ijia

j
ijia

j
ijia

j
ijia

j
i

aaa
aaa

a

ij

ij

(c) ketabton.com: The Digital Library



214

:
  

  )209 (
   :)  (

1-    
-
- 
-

       :
   .

       .
        .

2-   :     . ...
3- :   
4-   

)5(
                   

                     .        
                        

 .
5-     )28 (:

                
             .

          211      
 .                  

                  
  .

6-   ) :7 (
                  212        a b      

       .
7-    ) :5 (

           :
1.       .
2.           .
3.      212   c         .

(c) ketabton.com: The Digital Library



215

8-     :
           .

:               iiaA 
iibB           :

)()())(()( iiiiiiiiii cCcbabaBAC

:  
600
040
002

A 
500
030
001

B   :

1100
070
003

560000
003400
000012

500
030
001

600
040
002

BA

  BA   .

9-    :
1.           :

01
13

)

0
1
2
3

)

21)8765)
300
030
003

)

100
010
001

)
000
000
000

)
010
321
543

)

HhGg

FfEeDd

CcBbAa

a( :a   33nm  .
b( : b   33OO nm   .
c( : c   33nm   .
d( : d   33nm  .
e( : e   41nm   .
f( : f   21nm   .
g( : g   14nm   .
h( : h   22nm     .

(c) ketabton.com: The Digital Library



216

:
    

  )213 (
   :)  (

1-    
-
- 
-

       :
        .
       .

           .
2-   :     . ...
3- :  
4-   

)5(
                            

              
                       
         .

5-     )28 (:
 )   (          
    .

        213             
                    

    .
                   

 .
         214          
                  

      .

6-   ) :7 (
             214                

         .

(c) ketabton.com: The Digital Library



217

7-    ) :5 (
               :
1.      22A  .
2.      32B  .
3.     214    a  A B   .

8-     :
   214   :
:       ABBA

:  
936
785
421

A 
653
4108
970

B :

ABBA

AB

BA

323
323
551

963563
7481058
492710

936
785
421

653
4108
970

323
323
551

695336
4710885
947201

653
4108
970

936
785
421

9-    :
          :

101
431

,
31
02
11

)

11
22

,
11
22

)

110
013

,
014
321

)

BAc

BAb

BAa

:              .

02
00

1111
2222

11
22

11
22

20
44

1111
2222

11
22

11
22

)

104
332

101104
031231

110
013

014
321

124
314

10)1(104
031231

110
013

014
321

)

BA

BAb

BA

BAa

a( :     c  A B           
             .

(c) ketabton.com: The Digital Library



218

:
     

  )215 (
   :)  (

1-   
-
- 
-

       :
           .

      .
              .

2-   :     . ...
3- :    216   ab , c 
4-   

)5(
                       

               
                         
               .

5-     )28 (:
        215        .

                  .
                   
     .

          .
   215           .
   216)        (        

          .

6-   ) :7 (
                  

)( A      A)(   )( A                  
    :)()()( AAA.
          .

(c) ketabton.com: The Digital Library



219

7-    ) :5 (
                :

1.              .
2.     :

?)(
?)(
?)(

A
A

BA

8-    :

1. 
11
02

,
01
01

,2 AB 1    .          

  
:

33
06

1212
0024

11
02

22
04

11
02

)1(111
0121

11
02

1

22
04

)1(212
0222

11
02

2

33
06

)1(313
0323

11
02

3
11
02

)12()(

)()

24
02

0222
0024

02
02

22
04

02
02

0212
02)1(2

01
01

2

22
04

)1(212
0222

11
02

2

24
02

12
01

2
0111
0012

2
01
01

11
02

2

)()

AA

A

A

A

AAAb

BA

B

A

BABAa

(c) ketabton.com: The Digital Library



220

22
04

)1(121
0141

22
04

1
)1(212

0222
1

11
02

21)(

22
04

)1(212
0222

11
02

2
11
02

)12()(

22
04

)1(212
0222

11
02

2
)1(111

0121
2

11
02

12)(

)()()()

A

A

A

AAAc

2. 
100
210
115

A 3K AK A
K
1 .

:

3
100

3
2

3
10

3
1

3
1

3
5

1
3
10

3
10

3
1

2
3
11

3
10

3
1

1
3
11

3
15

3
1

100
210
115

3
11

300
630
3315

130303
231303
131353

100
210
115

3

A
K

KA

(c) ketabton.com: The Digital Library



221

:
   

  )217 (
   :)  (

1-    
-
- 
-

       :
        .

       .
             .

2-   :     . ...
3- :   
4-   

)5(
                               

                   
                               
        .

5-     )28 (:
                 218   

                .
   218            .

                  
 218    .              

 .
   219                 -

              .        
              .      
.

6-   ) :7 (
               219            

                            
          .

(c) ketabton.com: The Digital Library



222

             :

AAIIABCACCBA
KBABKAABKACABCBA

,)(
)()()(,)(

   .
7-    ) :5 (

               :
1.              
2.        .
3.     AB , C                    

.

8-     :
i( :  n    A       AAn 1    A 

)Periodic(    n . 1n AA2 .    A  Idempotent

 .
ii( :  A    INn   0nA     A  Nilpotent

     n .     ANilpotent n  .

i( :  
321
431
422

A Idempotent.

:

AAA

AAA

2

2

321
431
422

984662322
12124892432
1288864424

321
431
422

321
431
422

  AA2     A Idempotent.

ii( :  
312
625
311

A Nilpotent   3.

(c) ketabton.com: The Digital Library



223

:

000
000
000

963321651
2718996318153

000000000

312
625
311

311
933
000

311
933
000

966322652
18121564512105

963321651

312
625
311

312
625
311

23

2

AAA

AAA

  03A   A  3   Nilpotent.

9-    :
        .

?
2
3

24
32

)
1
1
2

123)

?
4
3

21
32

)?
10
05

02
10

)

dc

ba

a(:                            
    )(         .
                       :

010
10

00010
1000

10020052
11000150

10
05

02
10

 b( :

5
6

83
126

4231
4332

4
3

21
32

 c( :

7126111)2()2(3
1
1
2

123

 d( :

8
0

412
66

22)3(4
23)3(2

2
3

24
32

(c) ketabton.com: The Digital Library



224

:
   
  )217 (

   :)  (
1-    
-
- 
-

      :
         .

  .
        .

         .
         .

2-   :     . ...
3- :    )   (  
4-   

)5(
                     

                    
                     

            .

5-     )28 (:
         221        .

                                  
              .

     )    (                  
                           

           .
                    

 .
      222                                   

                                   
     .

(c) ketabton.com: The Digital Library



225

6-   ) :7 (
            222          
 .

7-    ) :5 (
                :
1.      
2.          
3.           .

9-    :
1. A B           .

3333
032
354
240

,
320
510
321

BA

:

3333
032
354
240

,
353
212
001

TT BA

2.     3          .
:

TT

T

T

TT

T

TT

AA

A

A

IRAA

3)3(

9159
636
003

353
212
001

3
320
510
321

3

9159
636
003

960
5130

963

320
510
321

3)(

,)(

(c) ketabton.com: The Digital Library



226

:

  )223 (
   :)  (

1-    
-
- 
-

       :
     .

      .
      .

2-   :     . ...
3- :     33      
4-   

)5(
                             

       :
          0cbad

                
                    

           :

035357557
57
57

5-     )28 (:
         A          
      )22    (   

         .
   223         .

   )33   (       
                   .

  225            .
      225       .

   226             .

(c) ketabton.com: The Digital Library



227

6-   ) :7 (
           226         

)        .(

7-    ) :5 (
                :

1.    33   
2.           

9-    :
1.        .

512
315
240

),
651
312
011

),
73
25

),
42
01

) dcba

:

III

II

Ic

b

a

...090)110(0)1152(0
651
312
011

...9)312()3162(1
651
312
011

...9)9(1)156(1)5361(1
651
312
011

)

416353)2(75
73
25

)

4040241
42
01

)

110141240

...142)7(2)25(
512
315
240

...1244)31(4)625(
512
315
240

...020)35(0
512
315
240

)

0099

IIIIII

III

II

Id

IIIIII

(c) ketabton.com: The Digital Library



228

2.           .

321
715
321

),
714
021
653

) ba

:

01919)30143()30143(
21
15
21

321
715
321

)

1198336)35048()6042(
14
21
53

714
021
653

)

b

a

(c) ketabton.com: The Digital Library



229

:
  

  )227 (
   :)  (

1-    
-
- 
-

      :
     .

           .
            .

2-   :     . ...
3- :   
4-   

)5(
               

                           
    .           .   228        

         .

5-     )28 (:
        227        .

                     
                  

       .
                 

  227               
    .
                   
   .

   228                 
                   .

(c) ketabton.com: The Digital Library



230

6-   ) :7 (
           228    a      

     .

7-    ) :5 (
                :

1.         .

2.    
7253
3152
451

|| A     .

9-    :
           .

100
240
853

)
000
1197
421

)
650
430
210

) cba

a(: a                 .
b( :  b               .
c( :

12)5043(1
100
240
853

   :

12012)000()0012(
00
40
53

100
240
553

(c) ketabton.com: The Digital Library



231

:
 22   
  )229 (

   :)  (
1-    
-
- 
-

       :
 22        .

       .
 22          .

2-   :     . ...
3- :    
4-   

)5(
                 

                   
                           

 .

5-     )28 (:
          229       .

                      
    .
                    

 .    229            .
) )Adjoint matrix(               .

6-   ) :7 (
            230          

.

7-    ) :5 (
                :

1.        .

d
a

(c) ketabton.com: The Digital Library



232

2.          AB        
   

3.                

9-    :
1.       

154
195

)
210
15

) BbAa

a(:       :
  .

     .

01010)10(10
210
15

A

 a          .

b(:017675
154
195

|| B

         b            :

54
1915

54
1915

1
54

1915
1

1
||

1

54
1915

1

1

B

adjB
B

B

AdjB

2.          .

11
31

)3
31
21

)2
13
21

)1 CBA

1(:

13
21

0561
13
21

||

adjA

A

5
1

5
3

5
2

5
1

13
21

5
1

||
11 adjA
A

A

10
01

5
1

5
6

5
3

5
3

5
2

5
2

5
6

5
1

5
1

5
3

5
2

5
1

13
21 11 AAAA

(c) ketabton.com: The Digital Library



233

2(:

10
01

5
50

0
5
5

5
3

5
2

5
3

5
3

5
2

5
2

5
2

5
3

5
1

5
1

5
2

5
3

31
21

5
1

5
1

5
2

5
3

11
23

5
1

||
1

11
23

0523
31
21

||

1

1

BB

adjB
B

B

adjB

B

3(:

10
01

2
1

2
3

2
1

2
1

2
3

2
3

2
3

2
1

2
1

2
1

2
3

2
1

11
31

2
1

2
1

2
3

2
1

11
31

2
1

||
1

11
31

0231
11
31

||

1

1

CC

adjC
C

C

adjC

C

(c) ketabton.com: The Digital Library



234

:
             

  )231 (
   :)  (

1-    
-
- 
-

       :
                 .
               .

           .
2-   :     . ...
3- :    
4-   

)5(
                           

                   
            .               

                      
             .

5-     )28 (:
           231         

.
                         

 .                  .
   232                .

      232               .              
             ).           (.      

                                  
            .

6-   ) :7 (
            233          
  .

(c) ketabton.com: The Digital Library



235

7-    ) :5 (
                :

1.             
2.       .
3.                      

          .

9-    :
           .

94
11

)

642
753

)

225
12

)

ba
ba

c

qp
qp

b

yx
yx

a

a(:

BA
y
x

X

y
x

XBA

1

,
2
1

,
25
12

                 .

0154
25
12

|| A

 0|| A    .

1
0

45
22

2
1

25
12

25
12

25
12

1
1

||
1

25
12

1

1

BA
y
x

X

adjA
A

A

adjA

1,0
1
0

yx
y
x

642
753

)
qp
qp

b

b(                                                :

(c) ketabton.com: The Digital Library



236

021012
42
53

||

,
6
7

,
42
53

A

q
p

XBA

  0|| A    .

2,1
2
1

2
1

97
1514

6
7

2
31

2
52

2
31

2
52

32
54

2
1

||
1

32
54

1

1

qp
q
p

BA
q
p

X

adjA
A

A

adjA

94
11

)
ba

ba
c

c(                                                       :

0541
14
11

||

,
9
11

,
14
11

A

b
a

XBA

 0|| A    .

)7,4(),(7,4
7
4

7
4

5
35
5
20

5
9

5
44

5
9

5
11

9
11

5
1

5
4

5
1

5
1

5
1

5
4

5
1

5
1

14
11

5
1

||
1

14
11

1

1

baba
b
a

BA
b
a

X

adjA
A

A

adjA

(c) ketabton.com: The Digital Library



237

:
       )crammers rule(

  )235 (
  :)  (

1-    
-
- 
-

       :
           .

        .
           .

2-   :     . ...
3- :           
4-   

)5(
                      

                      
                          

         .

5-     )28 (:
                             

A     .                    
  .

              236         
                              

        .
  ||,|| xy AA  || zA               

         236 ||,|| xy AA || zA     
    .

   236  
22
33

yx
yx          .

(c) ketabton.com: The Digital Library



238

6-   ) :7 (

                
52
33

yx
yx  

                         
                  

       .

7-    ) :5 (
                :

1.        )  ( .
2.    xy , z         .

9-    :
    .

022
02

0
)

122
2
1

)
zayx

zyax
azyx

b
zyx

zyx
zyx

a

a(:

0651)5(1)212()122(
1
1
1

2
1
1

212
111
111

||

1
212
111
111

A

A

 06|| A     .

314)122()141(
1
1
1

2
1
1

112
211
111

||

615)214()124(
1
2
1

2
1
1

212
121
111

||

963)6(3)411()212(
1
1
1

1
2
1

211
112

111
||

z

y

x

A

A

A

(c) ketabton.com: The Digital Library



239

)
2
1,1,

2
3(),,(

2
1

6
3

||
||

1
6
6

||
||

2
3

6
9

||
||

zyx

A
Az

A
A

y

A
Ax

z

y

x

b(                                                                                            :

aaaaaa
a

a
a

a
a

A

a
a

a
A

zayx
zyax

azyx

32)24()24(2
1

2

1

22
12

11
||

22
12

11

022
02

0

33

        032 3aa.

)0,0,0(),,(

0
||

0
||
||,0

||
0

||
||

,0
||

0
||
||

0
02
02
011

||,0
202
10

01
||,0

20
120

10
||

zyx
AA

Az
AA

A
y

AA
Ax

a
aAa

a
A

a

a
A

zyx

zyx

(c) ketabton.com: The Digital Library



240

:
      )Gouse ( 

  )239 (
   :)  (

1-    
-
- 
-

       :
 )Gouse(         .
 )Gouse (       .

        .
2-   :     . ...
3- :     
4-   

)5(
                            

                                  
          .

5-     )28 (:
     239      .

        239        .    
            .    ) 
          (      .

   240          .
          240     .    

           .       
    .

6-   ) :7 (
           241        

         .
7-    ) :5 (

               :
1.               .
2.           )Gouse (   .

8 (    

0
2
0

21

31

32

xx
xx
xx

(c) ketabton.com: The Digital Library



241

10100

11212

122

0011
2110
2200

0011
2111
0110

0011
2101
0110

112121

22232

33

112232

xxxxxx

xxxxx

xx

RRRRRR

9-    :
         .

63
32

222
)

1125
02193

21042
)

53
53

)
y
yx

yx
c

zyx
zyx
zyx

b
yx
yx

a

a(:

)2,1(),(133523
53

22010
20100
513

1593
513

531
513

221223

yxxxx
yx

yy

RRRRR

b(                                                                         :

)1,3,2(),,(

242222

210122211034221042

31861266611266126

11

1100
61260
21042

1100
61151
21042

11251
21151
21042

11251
02193
21042

11251
02193
21042

212332

22111

2

zyx

xxx

xxzyx

yyyyzy

zz

RRRRRR

RRRRR

c(:      :

)2,1(),(
134

32
263

yx
xx

yx
yy

(c) ketabton.com: The Digital Library



242

      )  (
             .

1. 3|| A  || 1A .

3)
9
1)9)

3
1) dcba

2. 
m

m
A

1
132      m   

2
1,1)0)1)

2
1,1) mdmcmbma

3. 
25
13

A x          1AAx .

1225
59

)
1625

59
)

1425
59

)
1425
59

) dcba

4. 
12
12   xy 2     .

a( y        b( x      c(02xyd(0y

5. x     
931
421

1 2xx
 

2,3)3,
2
1)1,3)2,1) xdxcxbxa

6. 
431
210
312

    .

9)19)39)29) dcba

   .
1. 

40
31

A 
32
15

B     :
BAbBAa 34)23)

a(:

64
713

61240
29103

64
210

120
93

32
15

2
40
31

323 BA

b(:

76
919

91660
312154

96
315

160
124

32
15

3
40
31

434 BA

(c) ketabton.com: The Digital Library



243

2. 
301
201

A 
12
31
02

B   AB BA     

BAAB  
:

103
704
402

340012
920031
040002

301
201

12
31
02

34
26

300602
200402

12
31
02

301
201

BA

AB

    BAAB.

3.     :

10
42

,
22
43

,
10
42

ABC

            .
:

BCACCBABCAC

BC

AC

BCACCBA

ACABCBAACAB

AC

AB

ACABCBA

)(
114
1210

104
86

10
44

104
86

2804
41206

10
42

22
43

10
44

1000
4804

10
42

10
42

114
1210

3804
820010

10
42

32
85

10
42

22
43

10
42

)(

)(
12

206
10
44

22
162

10
44

1000
4804

10
42

10
42

22
162

2020
8886

22
43

10
42

12
206

1020
41682

12
81

10
42

10
42

22
43

10
42

)(

(c) ketabton.com: The Digital Library



244

        :

2
51

61
4

52
122

2
104
244

2804
16804

10
42

22
162

10
42

2020
8886

10
42

22
43

10
42

ABC

4.      .

112
201
121

A

:

3
112
201
121

3162

...1)01(1
112
201
121

...6)3(2)41(2
112
201
121

...2)20(1
112
201
121

IIIIII

III

II

I

5.      )ad joint (   .

93
52

M

:

031518
93
52

||

23
59

M

adjM

 0|| M  M   .

3
2

1

3
5

3

3
2

1

3
5

3

23
59

3
1

||
1

11

1

MM

adjM
M

M

(c) ketabton.com: The Digital Library



245

6.         .

542
42

)
43
1022

62
)

21

21

xx
xx

b
zyx

zyx
zyx

a

a(:

)3,1,2(),,(

3
20
60

||
||

1
20
20

||
||

2
20
40

||
||

60||60528)52(8)42036(63016
1
2
1

3
1
2

413
1021
612

||

20||204020)61630(43620
4
10
6

3
1
2

143
2101
162

||

40||403010)30(10)10128(10812
1
2
1

4
10
6

114
2210
116

||

20119)11(9)146()164(
1
2
1

3
1
2

113
221
112

||

113
221
112

zyx

A
Az

A
A

y

A
Ax

AA

AA

AA

A

A

z

y

x

zz

yy

xx

b(:

)
8
3,

4
13(),(

8
3

||
||

,
4

13
8
26

||
||

3||0385
52
41

||

26||261016
45
24

||

0844
42
21

||,
42
21

542
42

2121

21

21

21

22

11

xx
A

A
x

A
A

x

AA

AA

AA

xx
xx

xx

xx

xx

:

5
2

10
2
3

2
13

8
34

4
132

542

4
4

16
4
3

4
13)

8
3(2

4
13

42

21

21

xx

xx

(c) ketabton.com: The Digital Library



246

7.         .

2272
1732

)
0245
0523
0332

)
y

yx
b

zyx
zyx
zyx

a

a(:

0245

0
2
19

2
130

0
2
3

2
31

0245

05
2
92

2
90

0
2
3

2
31

0245
0523

0
2
3

2
31

0245
0523
0332

221

11

3

2
1

RRR

RR

)0,0,0(),,(0020030320332

00
2

190
2

19
2

13
003

0030

0
2
19

2
130

0
2
3

2
31

00
2

13
2
70

0
2
19

2
130

0
2
3

2
31

0
2
19

2
70

0
2
19

2
130

0
2
3

2
31

02
2
154

2
150

0
2
19

2
130

0
2
3

2
31

332

3315

zyxxxxzyx

zzzy

yy

RRR

RRR

(c) ketabton.com: The Digital Library



247

b(:

)
2
29,

4
103(),(

4
130

2
103

2
87162

2
87828

2
8728

2
2932832

2
29292

2920
832

2920
832

2272
1732

yxx

xxxxyx

yy

A

yx
yx

y
yz

8.          .

12
2

)
0234

013
)

yx
yx

b
yx

yx
a

a(:

BA
y
x

X

y
x

XBA

yx
yx

yx
yx

1

,
2
1

,
34
13

234
13

0234
013

)2,1(),(

2,1
2
1

2
1

5
10
5
5

5
6

5
4

5
2

5
3

2
1

5
3

5
4

5
1

5
3

5
3

5
4

5
1

5
3

34
13

5
1

||
1

34
13

549
34
13

||

1

1

yx

yx
y
x

BA
y
x

X

adjA
A

A

adjA

A

(c) ketabton.com: The Digital Library



248

b(:

312
21
11

,
1
2

,
21
11

12
2

y
x

XBA

yx
yx

)1,1(),(

1,1
1
1

1
1

3
3

3
3

3
1

3
2

3
1

3
4

1
2

3
1

3
1

3
1

3
2

3
1

3
1

3
1

3
2

11
12

3
1

||
1

11
12

1

1

yx

yx
y
x

BA
y
x

X

adjA
A

A

adjA

(c) ketabton.com: The Digital Library



249

 :
       

   )249 (
 ) :   (

1-    
-
- 
-

      .
          .

                            
.

2-   :  
3- :   
4-   

)5(
                        

       :
      
       

          
                        
 .

5-     )28 (:
                    249              

      .                      
                                     

    :
                                              

            .
                           )Position vector (    

          )Zero vector (  .

6-   ) :7 (
          250                     

(c) ketabton.com: The Digital Library



250

                                 
                          

        .

7-    ) :5 (
                     

:
1.    
2.       
3.         
4.                   

                .

8-     :
                                

                                       

           amF                  

    cosdFW    .      .
                   .                 

                    :

BOaBO

BOaOB
a

a

     :
1.   .
2.  .

9-    :
1.             :

a.         .
b.          .
c.      

(c) ketabton.com: The Digital Library



251

a(:      
2
3

a 
3
2

b

  a             'a ''a '''a  b        'b ''b 
'''b .

b( :  b         250   )                
  (.

c( : aa     :

3
2

3
2

,
3
2

2
3

2
3

,
2
3

bb

aa

xx

yy

a

'''a''a

'a
'b b

'''b''b

(c) ketabton.com: The Digital Library



252

 :
       

   )251 (
  ) :   (

1-    
-
- 
-

          .
      .

                      
   .

2-   :   
3- :   
4-   

)5(
                     

                      
 :
        

            
                 

             .
5-     )28 (:

                    251           
                          

                             
      :

      :
        2

12
2

12 )()( yyxx         1x     1y

   2x  2y        .

      ),( 11 yx ),( 22 yx   
2

2
21

21

yy

xx

y
x

X
m

m
m

  mX      

   )
2

,
2

(),( 2121 yyxxyxX mmm

(c) ketabton.com: The Digital Library



253

6-   ) :7 (
          252               

                   .                
                                   
    .
                    .

7-    ) :5 (
                                  

:
1.   ),( 11 yx ),( 22 yx     
2.       
3.                   .

               .

8-     :
                :
:  a   b   A   B       

C  AB  
q
p     c 

  C     :
pq
pbqac

  qp  C  AB   .

: C AB   
q
p   :BCpACq

q
p

BC
AC

 OAC    :

AB
qp

paAB
AB
papaOC

ACOAOC

    abAB

qp
bpqa

qp
pabpqapaOC

qp
pabpaab

qp
paOC )(

AO

B

C

a

b p

q

c

(c) ketabton.com: The Digital Library



254

9-    :
             .

)8,1(,)8,8()
)5,1(,)1,5()
)4,3(,)7,2()

PQiii
MNii
ABi

 :

8
5.4

2
16
2
9

2
88

2
18

2

2

7049)88()18()()()

3
3

2
15

2
51

2

2

24244321616

)51()15()()()

5.2
5.2

2
11
2
5

2
74

2
23

2

2

1091)47()32()()()

21

21

222
12

2
12

22

21

21

222
12

2
12

22

21

21

222
12

2
12

22

yy

xx

y
x

M

PQyyxxaaPQiii

yy

xx

y
x

M

MN

yyxxaaMNii

yy

xx

y
x

M

yyxxaaABi

m

m

yx

m

m

yx

m

m

yx

(c) ketabton.com: The Digital Library



255

 :
     

   )254-253 (
  ) :   (

1-    
-
- 
-

           .
       .

                      
   .

2-   :    
3- :   )   (
4-   

)5(
                         

             :
           

             
                    

.
5-     )28 (:

                     253            
                           

                          
 

i(
yy
xx

y
x

y
x

vu)  (

ii(
ay
ax

y
x

aua)   (

       .
                                  

21R) (           .

        
0
1

i  
1
0

j           1|||| ji 

(c) ketabton.com: The Digital Library



256

y
x

u     jyixyx
y

x
y
x

u
1
0

0
10

0

i j     x y    .

6-   ) :7 (
              254  ii iii         

                                 
                               

                         
  .

7-    ) :5 (
                                 

:
1.         
2.             
3.          

              .

8-     :
                                       

  :
                             

                    .           

       a     :aeaa ||
|| a

aea

    a                                   x y

   i j  )0,1(i )1,0(j.
: jia 42        :

52
4

52
2

52
42

20
42

164
42

||
jijijiji

a
aea

 a   jiea 5
2

5
1

(c) ketabton.com: The Digital Library



257

9-    :

1. 
1

2
u 

2
3

v vu 2 vu 2 vu 42  .

 :

6
16

82
124

8
12

2
4

42

5
4

41
62

4
6

1
2

2

3
8

41
62

4
6

1
2

2

8
12

24
34

2
3

44

4
6

22
32

2
3

22

2
4

)1(2
22

1
2

22

vu

vu

vu

v

v

u

(c) ketabton.com: The Digital Library



258

 :
       

   )258-255 (
  ) :   (

1-    
-
- 
-

             .
          .

                         
       .

2-   :     
3- :   )   (
4-   

)5(
                            

                     
 :

     
             

     
              .

5-     )28 (:
       :

                  )( 3IR      
)zyx ,, (      :},,/),,{(3 IRzyxzyxIRIRIRIR

     xy , z   
    O                   

  12 , PP   3P     .          
                    

    z                  y  
               x   .

              )O (         
           .

  

 

 

x

y

z

o

1p
2p

3p

(c) ketabton.com: The Digital Library



259

6-   ) :7 (
             255                 )  

           (                        
        )1,3,2(),,( zyx     .

7-    ) :5 (
                                           

:
1.    )yx , (       
2.          
3.     )7,3,6(      

                         
     .

8-     :
                  :

 : )3,4,2(A )7,4,3(B )3,5,4(C )3,2,5(D      .
 :              .

y

yy

y

x

x

xx
z z

z

z

)3,4,2(A
4

)4,2(2

3

7

4

)4,3(3

)7,4,3(B

)3,2,5(D

5

2

3

)3,5,4(C

)5,4(

5

3

4

)2,5(

(c) ketabton.com: The Digital Library



260

9-    :
1.    .

2.
1
2

u 
2
3

v  u v      .

:                                 

       a      :
|| a

aea

13
2
13
3

2
3

13
1

13
2
3

49
2
3

23

2
3

||

5
1

5
2

1
2

5
1

5
1
2

12

1
2

||

22

2

v
ve

u
ue

v

u

3.    kjiu 32  kjiv 264   kjiw 396           
    .

?|2
3
1|)?462) wvubwvua

:  a b       .
:

3
036.69

9
4766

9
15173249

9
1517361

9
361361

9
1156)

3
19()19()

3
34(

3
1919

3
34)6

3
21()1823()12

3
42(

61812
3
22

3
4)32(

)396(2)264(
3
1)32(|2

3
1|)

22664

)12122()36366()24244(

123624123624264

)396(4)264(6)32(2462)

222

kjikji

kjikjikji

kjikjikjiwvub

kji

kji

kjikjikji

kjikjikjiwvua

(c) ketabton.com: The Digital Library



261

4.u vv , ww , u    .
:

114

11417616144164124)31()93()62(

254

2542522545152)23()69()46(

1414132)12()36()24(

)()()(

222222

222222

222222

2
12

2
12

2
12

wu

wu

vw

vw

uvuv

zzyyxxuv

5.      uv , w    
:

kjiekji

kjikjikjikji
w
we

kjiekji

kjikjikjikji
v
ve

kjie

kjikjikjikji
u
ue

w

w

v

v

u

u

14
1

14
3

14
2

14
1

14
3

14
2

143
396

126
396

98136
396

)3()9(6
396

||

14
1

14
3

14
2

14
1

14
3

14
2

142
264

56
264

43616
264

264
264

||

14
1

14
3

14
2

14
1

14
3

14
2)32(

14
1

14
32

132
32

||

222

222

222

(c) ketabton.com: The Digital Library



262

 :
      

   )259 (
 ) :   (

1-    
-
- 
-

             .
             .

                        
.

2-   :     
3- :   )   (
4-   

)5(
                       

                     
 :

     
         
        .

5-     )28 (:
                   259           
                        

                           
     :

    r         ,             
 :zyx rOCrOBrOArOP ,,,

   r       :

coscos

coscos

coscos

rz
r
z

ry
r
y

rx
r
x

(c) ketabton.com: The Digital Library



263

6-   ) :7 (
                                       

                          
                  .

7-    ) :5 (
                      

:
1.           
2.      
3.         
4.         

                 .

8-     :
                 :

   :                              
    x    .

 :        y    .
 :        z    .

 ij , k         .i x    j y  
   k z          :

1
0
0

)1,0,0(,
0
1
0

)0,1,0(,
0
0
1

)0,0,1( kji

9-    :

1. kjiu 2 kjiv 223 kjiw 35   

?3)?3)?2) wvcwvbwvua

(c) ketabton.com: The Digital Library



264

:

3263

32681491969)7(149714

3566935)223(33)

7123712

9315223)35(32233)

63122

6312354462

35)223(222)

222

wv

kji

kjikjikjikjiwvc

kjiwvkji

kjikjikjikjiwvb

kjiwvu

kjikjikjikji

kjikjikjiwvua

2.       kji 2)1(    3 .
:

202
101

0)2)(1(020422
95223)522(3412

32)1(

32)1(

22

222222

222

kji

(c) ketabton.com: The Digital Library



265

 :
      
   )261 (

 ) :   (
1-    
-
- 
-

          .
            .

               .

2-   :     
3- :       
4-   

)5(
                          

               :
           .

                   ), (        
             .

             .

5-     )28 (:
                    261           

                                
                             
     :
  u v              u v   )(  
 u v             :

cos|||| vuvu

    || u u    || v v    u v 
    .        )0 (  .             

  
||||

cos
vu

vu   .

(c) ketabton.com: The Digital Library



266

         262                    
     .

6-   ) :7 (
                                   
      263                             

.
7-    ) :5 (

                   :
1.         
2.             
3.           2332 abba         

 abba  
             .

8-     :
                             

       .
      ) (     :   a b              a 
 ))(projection ( b     :

b
a

b eaP cos||

 :

b
bb

ba
b
b

ba
baaeaP

ba
ba

b
be

b
a

b

b

||||||||||
||cos||

||||
cos

||

b
bb

baP a
b ||||

 a) ( b .
BO

'O 'B

A

a

b

(c) ketabton.com: The Digital Library



267

9-    :

1.     kcjbiav      ijk ,,              
abc ,,   .

: a   b       :

b
bb

abP a
b

  :

kcP

ckkcbakkckkbjkaikkcjbiakk
kk
vkP

bjP

bjjcbajjckjbjjaijkcjbiajj
jj
vjP

aiP

aiicbaikcijbiiaiikcjbiaii
ii
viP

v
k

v
k

v
j

v
j

v
i

v
i

)00()(
1

)(

)00()(
1

)(

)00()(
1

)(

2.    ABC     :

BcCbaiiAbccbai coscos)cos2) 222

:

2222 )()0()(||

)

ycxycxBCa

i

  Abx cos Aby sin :

Abccba

cAbcAAba

AbcAbcAbaAbcAba

cos2

cos2)sin(cos

sincos2cos)sin()cos(

222

22222

2222222

x

y

ab

cA B

C

(c) ketabton.com: The Digital Library



268

)ii

BcCbaBcCba
aBacCaba

BacCabaa
BcaCbaaa

cabaaa

acbaa

acba

cABbCAaBC

coscos0coscos
/0coscos
0coscos

0)180cos(||||)180cos(||||||||

0

00)(

/0

,,

2

3.   :sinsincoscos)(cos

:
sinsincoscos)cos(

     aOA bOB      yx

         yx 
          

:yjxijaiaa 21

 a   x    cos1 xa a     y     
 sin2 ya ab    1|||| ba   :

II...sincos

I...sincos

21

21

jiyjxijbibb

jiyjxijaiaa

ab    :)(  ab     :
III...)cos()cos(11)cos(|||| baba

  I II         :

IV...sinsincoscos
sinsincossinsincoscoscos

)sin(cos)sin(cos
jjijjiii

jijiba

III IV    sinsincoscos)cos(

x
O

y A

B

B C

A

b

a

c

(c) ketabton.com: The Digital Library



269

 :
   
   )265 (

 ) :   (
1-    
-
- 
-

       .
         .

                              
 .

2-   :     
3- :   
4-   

)5(
                         

            :
    

             
                     
 .

5-     )28 (:
      :

u v            u v        
vu      :nvuvu sin||||

          u v)0(     n u v      
                     u v        

            .
                                  

    .
    :

                          . 
naaa ,....,, 21      IRn,....,, 21         a    

n

vu

u
v

(c) ketabton.com: The Digital Library



270

   nn aaaa ....2211  a naaa ,....,, 21   
   .

           0....21 n             
ini ),...,2,1(       .

         265     1a2a                
                .

6-   ) :7 (
                   266             

                               
                            
    .

7-    ) :5 (
                    :

1.             
2. 0....21 n         
3.  ini ),...,2,1(           
4.            

                                
     .

8-     :
                          

              :

                               
         :

nbacba sin||||

   270  0,0 iijj 0kk.

0011sin||||

00110sin11sin||||

00110sin||||

kkkk

jjjj

iiii

(c) ketabton.com: The Digital Library



271

 :
           

   )267 (
 ) :   (

1-    
-
- 
-

       :
              .

        n      .
            .

         .
2-   :   
3- :   
4-   

)5(
                            

            :
  ),,( 321 xxx          

                              
.

5-     )28 (:
                  n          

               .
        )   (           

 naaa ,...,, 21                 
0...2211 nn aaa             0...21 n  .

  )   (                          
                  268             

               .
           269              
   .              .    

                .

(c) ketabton.com: The Digital Library



272

6-   ) :7 (
      270                            

      .                    
 .

7-    ) :5 (
                   :

1.             
2.    )3,2(a          

8-     :
    267   :

0,0,00),,(
0)00,00,00(

0),0,0()0,,0()0,0,(
0)1,0,0()0,1,0()0,0,1(

)1,0,0(,)0,1,0(,)0,0,1(

321321

321

321

321

S

  0321  S  .

(c) ketabton.com: The Digital Library



273

 :
       )Triple product(

   )270 (
 ) :   (

1-    
-
- 
-

       :
       .

       .
            .

2-   :   
3- :   
4-   

)5(
                       

            :

 cba )(       

 cba )( acb )(  
                  

.
5-     )28 (:

      )      (              

                        )( cba  
            ab , c    .

       271          1,2 3      
         .

6-   ) :7 (
                273              

                                 
             .        .                

        .

(c) ketabton.com: The Digital Library



274

7-    ) :5 (
                   :

1. bac )(       
2.   )sin(      .

9-    :
1.   2,2 22

12 ttatta223 2
3 tta      

:

00202

022022

02
032

022)2()32(
022322

0)223()2()2(

2

222

222
321

tt
tttttt

ttttttaaa

                 ,           
              .

2.  kjia 432kjib 864        
:

2
02
02
02

084
063
042

0)84()63()42(
0864432

)864()432(

kji
kjikji

kjikjiba

      2                  
      a b    .

(c) ketabton.com: The Digital Library



275

3.   iaja 2,5 12ka 93   .
:

0
09,05,020952

0

321

321321

332211

kji
aaa

          .

4.                      )1,1,1(A )1,1,2(B)2,1,1(C        

        ABC   .
:

kjiAC

kjiAB

22)1,2,2()12,)1(1,11(

22)2,2,1()11,)1(1,12(

2

222

5.49
2
181

2
1)(81

2
1

36936
2
1636

2
1636

2
1

44242
2
1)22()22(

2
1

2
1)(

unitABCA

kji

ijikjkkjikjiACABABCA

    ABC                .

x

y

z

)1,1,1(A

)2,1,1(C

)1,1,2(B

O

(c) ketabton.com: The Digital Library



276

5.        )0,0,0(),4,2,1( PQ )4,1,2(R  )8,1,1(S  
    .

:

kjiPR

kjiPQ

42)4,1,2()04,01,02(

42)4,2,1()04,02,01(

333

3332979144144)3(1212

31212)41()84()48(

12
21

42
41

41
42

412
421

222PRPQ

kjikji

kji
kji

PRPQ

6. kjiu 2 kjiv 24         

uviiivuiiuui )))
:

vu

kjikjikji
kji

uviii

kjikji
kji

vuii

kji
kji

uui

)86(86)44()24()12(
112
124)

86)44()42()21(
124
112)

0)22()22()11(
112
112)

  

x

y

z
)8,1,1(S

)4,2,1(Q

)4,1,2(R

P
y

x

(c) ketabton.com: The Digital Library



277

      )  (
1 :(  kjia 53  kjib 234:

a  :(bab  :(ab 
:

110312)53)(234()

1131210312
)2)(5()3)(1(43)234)(53()

kjikjiabb

kjikjibaa

2 :(   )3,2(P )2,6(Q  OP OQ        P Q 
   yjxi   .

:

jiOQ

jiOP

26
1
0

2
0
1

6
2
0

0
6

2
6

32
1
0

3
0
1

2
3
0

0
2

3
2

3 :( )1,1(A )0,2(B)3,1(C  )2,2(D  AB  CD   
 .

:

0

1
0

0
1

1
1

32
12

1
0

0
1

1
1

10
12

jijiCDAB

jiCD

jiAB

4 :(  )5,2(A  )1,1(B  )6,2(C    :

?22)?2)?) CACBiiiCBABiiABi

(c) ketabton.com: The Digital Library



278

:

jiCACBjijji

jjiCACBjCAiii

jijijijijiCBAB

jiCBii

jiABi

86228622146

)11(2)73(22211)11,0()65,22()

1537386)73()43(22

73)61,21()

43)4,3()51,21()

5 :(     kjiu 2 kjiv 223  kjiw 35    :

?3)3)2) wviiiwviiwvui

:

3263

32681491969)7(149714

3566935)223(33)

7123

712

9315223)35(32233)

63122

6312)341()142()561(

354462

35)223(2)2(2)

222

wv

kji

kjikjikjikjiwviii

kjiwv

kji

kjikjikjikjiwvii

kjiwvu

kjikji

kjikjikji

kjikjikjiwvui

iv(:u  v  w         

kjikjikjie

kjikjikjie

kjikjikji
u
ue

w

v

u

35
3

35
1

35
5

9125
35

3)1(5
35

17
2

17
2

17
3

449
223

2)2(3
223

6
1

6
2

6
1

6
2

)1(21
2

||

222

222

222

(c) ketabton.com: The Digital Library



279

6 :( a  b       ba  ab      ba

 ab         ab   :

kjib

kjia
iv

jib

kjia
iii

jib
jia

ii
kjib

kjia
i

2

24
)

23
)

)
2

)

:

abbakjikjijkjk

kjjjijkijiiikjijiab

kjiijkk
jkikjjijjiiijikjiba

abbaab

kjjjijkijiiikjijiab

bajkikjjijjiiijikjibaiii

abba

kkkjjijjiiijijiab

kkkjjijjiiijijiba

abba

jjiijijiab

jjiijijibaii

abbakjijikjk

kkjkikkjjjijkijiiikjikjiab

kjbakjijikjk

kkjkikkjjjijkijiiikjikjiba

abbakjikjiab

kkjjiikjikjibai

)5(502320

2323)23()(

5022303
2233)()23(

1123

02030032323)23)((

11232233))(23()

20)()(

200)()(

011))((

011))(()

3302020

222)2()(

3333002202

222)()2(

0112)2)((

0112)(2))(2()

(c) ketabton.com: The Digital Library



280

abba

kikiijikjk
kkjkkjjjijkijiii

kjikjiab

kiijikjkijikjk
kkjkikkjjjijkijiii

kjikjiba

abba

abkjikjiab

ba

kkjkikkjjjijkijiii
kjikjibavi

)63(6304204420
)2()2()4()2(22)4(2

)24()2(

63242440)(2402)(440
222224424

)2()24(

9921812142)24)(2(

99218120204010204048

222224424
)2)(24()

7 :(              :

)1,2,0(),1,0,2(),1,1,1(:)
)4,1,1(),2,3,2(),0,0,0(:)

RQPii
RQPi

i(:

5.7
2

15)(

225
2
125100100

2
15)10(10

2
1

51010
2
1466944

2
1

)223()232(
2
1

2
1)(

223)2,2,3()24,31,21(

232)2,3,2()02,03,02(

222

PQRA

kjiijikjk

kjikjiQRPQPQRA

kjiQR

kjiPQ

x

y

z

y

x
)4,1,1(R

)2,3,2(Q

P

(c) ketabton.com: The Digital Library



281

ii(:

kjiPR

PR

jiPQ

jiPQ

23

)2,3,1()1(1,)1(2,10(

)0,1,1()1(1,)1(0,12(

6)(

662
2
124

2
11644

2
14)2(2

2
1

422
2
1223

2
1

)23()(
2
1

2
1)(

222

PQRA

kjiikjk

kjijiPRPQPQRA

8 :(                .

)4,5,3(,)5,4,3(,)2,2,1(,)1,1,1()
)0,5,9(,)2,5,6(,)3,2,4(,)1,2,1()

)4,1,3(,)1,1,2(,)3,2,1(,)0,0,0()

DCBAiii
DCBAii
DCBAi

i(:

kjiAC

kjiAC

kjiAB

kjiAB

2

2)1,1,2()01,01,02(

32

32)3,2,1()03,02,01(

)2()32( kjikjiACABA  

252525)5(55

5553624
222

kjiijikjk

75A  

x

y y

z

)1,2,0(R

)1,0,2(Q

)1,1,1(P

z

)3,2,1(B

)1,1,2(C

)4,1,3(D

x

yy

z

A

(c) ketabton.com: The Digital Library



282

ii(:

591.31998441361196)21()19()14(

211914014109210

6141092115)375()23(

3753,7,5))1(2,25,16(

23)2,0,3())1(3,22,14(

222ACAB

kjiijjk

kkjkikkijiiikjikiACAB

kjiAC

kiAB

591.31  

iii(:

062.86542536

)2()5(6256

|06)(6303)(22|

)()632(

632)6,3,2(
)15,14,)1(3(

)1,1,0(
))4(5,54,)3(3(

222kji

ijjk

kjkjiCDCA

kji
CA

kj
CD

2062.8 unit  

x

yy

z

z

)1,2,1(A

)3,2,4(B)0,5,9(D

)2,5,6(C

x

y

z

z

x

)1,1,1(A

)2,2,1(B

)4,5,3(D

)5,4,3(C

(c) ketabton.com: The Digital Library



283

9 :(       

jiwkjivkjiuii

kjiwkjvkjiui

22
,,2)

3315,5,5)

    u v       :

||
coscos||

vu

vuvuvu

   1cos  u v         0cos  
     .

i(:        :

226.0cos226.0
49.26
6

2627
6

2511125
51

)5(11)1(5
)5)(5(cos

||
coscos||

22222

kjkji
vu

vuvuvu

 u v          .

1cos1
81
81

6561
81

24327
81

24327
3375

)3(3)15(1)1(5
)3315)(5(cos

||
coscos||

222222

kjikji
wu

wuwuwu

  1cos  u w    .

2265.0cos2265.0
485.97

18
6381
18

24326
18

24326
153

)3(3)15()5(1
)3315)(5(cos

||
coscos||

2222

kjikj
wv

wvwvwv

  2265.0cos  v w          .

(c) ketabton.com: The Digital Library



284

ii(:

4715.0cos4715.0
242.4
2

18
2

36
2

111141
121

111)1(21
))(2(cos

||
coscos||

222222

kjikji
vu

vuvuvu

  4715.0cos  u v          .

32
1cos

32
1

3
2

3
2

2
6

2

2
6

2

44
6

)
22

)(2(
cos

||
coscos||

22222

jikji

wu

wuwuwu

 u w          .

0cos

2
3

0

2
3

22

44
111

)
22

)((
cos

||
coscos||

2222
222

jikji

wv

wvwvwv

  0cos   v w     .

(c) ketabton.com: The Digital Library



285

 :
  )Coefficient Variations(

  )281 -282 (
  ) :  (

1-    
-
- 
-

       :
 ) (     .
       .

                          
  .

2-   :     . ...
3- : . ...
4-   

)5(
                           

   :
                                  

           ) ( .
                     )  ( 

.
                       

            .

5-    )28 (:
                           

                                 
                               

                                
                               

                                 
 .

                               C.V         

?
170
150

cm
kg

(c) ketabton.com: The Digital Library



286

                                     
              

x
SVC           

            .
              )281 (                  

                  .
6-   ) :7 (

        )282 (           
             .

             .
             

        .

7-    ) :5 (
                                             
         :

1.       
2.             
3.              

8-     :
                          

                                        
                                       

  
x
SVC S   x .

            
i

ii

f
fx

x         ix  )  ( if    

          
n

nn

i

ii

fff
fxfxfx

f
fx

x
...
...

21

2211             

i

ii

n

nn

f
xxf

fff
xxfxxfxxfS

2

21

22
22

2
11 )(

...
)(...)()(        

        
x
SVC     .

(c) ketabton.com: The Digital Library



287

9-    :
1.      

1    3      4     5   6
              

x
SVC        S  

  x .

452.0
8.3

72.1
8.3
96.2

96.296.2
5

8.14
5

84.444.104.064.084.7
5

)2.2()2.1()2.0()8.0()8.2(
5

)8.36()8.35()8.34()8.33()8.31()(

8.3
5
43

5
19

5
65431

2

22222
2

222222
2

x
SVC

SS

S

n
xx

S

n
x

x

i

i

    100       :

%2.45100452.0100
8.3
96.2VC

2.    4     6    
:

?
6
4

VC
S
x

x
SVC  

5.1
2
11

2
3

4
6VC  

3.        10          

4.                               
    .

(c) ketabton.com: The Digital Library



288

 :
    )(
  )283 -284 (

  ) :  (
1-    
-
- 
-

       :
  ) (   .

        .
             .

2-   :      . ...
3- : . ...
4-   

)5(
                           

                           
                             

     ),( SxSx        )2,2( SxSx

   .
              

 .
5-     )28 (:

                   A B                
                                

                                        
            .
                             

                                          
           .

                                          
                                     

                                 
              .

Sx 3 Sx 2 Sx x Sx Sx 2 Sx 3

(c) ketabton.com: The Digital Library



289

6-   ) :7 (
                 )283 (            
      :

1.          
2.              
3.        

                               
     .

7-    ) :5 (
                                             

         :
     ),( SxSx      
    )2,2( SxSx     
    )3,3( SxSx  ) (  

      S2    S3       
    S3             

8-     :
                                    

                         
                 Abraham Demoiver)1667-1745 (     

                .
      :                        

   ) (        )(xfy             y 
x .

                          

                            :2

2

2
)(

2
1

S
xxe

S
y

   :
y:      x      .
x:   )    (  y      .
x: x   .

(c) ketabton.com: The Digital Library



290

S: x   .
:         ...1416.3.

e:         ...7183.2.

9-    :
   %28.68 ),( SxSx           

%45.95%73.99            
:    %45.95   )2,2( SxSx      %73.99   

)3,3( SxSx) (         :

45.9527.68 73.99

sx x sx sx 2 x sx 2 sx 3 x sx 3

(c) ketabton.com: The Digital Library



291

 :
     

  )285 (
  ) :  (

1-    
-
- 
-

       :
             .

       .
                             

   .
2-   :      . ...
3- : . ...
4-   

)5(
                        
    :

           
                      

          
             

                     
  .

5-     )28 (:
            )285 (          

       .                              
                  :

                :

 (3

3

3

)(1

S

xx
n i                     3       

                         03           03     
Positive skewness            03        

   .

BA XX

A

B

(c) ketabton.com: The Digital Library



292

 (
S
medxSK P

)(3
)(                                

        0)(PSK              0)(PSK     
    .

           30,19,12,3,4,5,9,6        3       
                                  

         .
6-   ) :7 (

              :
1.               
2.         
3. 03    
4.  03   
5.)(PSK         
6. 0)(PSK    
7.  0)(PSK            
8.  0)(PSK          
             .

7-    ) :5 (
                                 
         :
      

    .
   3   xxi      

8-     :
                                

                                3     )  (

 3

3

3

)(
S

xxf ii   if            :

3

33
22

3
11

3

)(...)()(1

S

xxfxxfxxf
n nn

(c) ketabton.com: The Digital Library



293

                       
S
medxSK P

)(3
)(      med  

           med                      
                                  med  
        :0)(PSK

medxmedx

medx
S
medxSK P

33

0330)(30)(

         .
            0)(PSK             

:

medxmedx
S
medxSK P 0330)(30)(

            0)(PSK     :

medxmedx
S
medxSK P 0330)(30)(

9-    :
                                     

.

  
450-40

660-50

1070-60

480-70

490-80

2100-90

:        :

3

3

3

)(1

S

xxf
n ii

(c) ketabton.com: The Digital Library



294

47.1
36.2785
48.4113

)07.14(
48.4113)(1

48.4113
30

4.123404)(1
4.1234048.472798.261562634224.86574.38654

9.2363922.653945.65842.2109.144266.96634
)3.6695(2)3.6685(4)3.6675(4)3.6665(10)3.6655(6)3.6645(4)(

07.1423.198
30

5947
30

4.16478.13988.302172.7668.1814
30

7.82327.34947.7547.1107.12767.4534
30

)3.6695(2)3.6685(4)3.6675(4)3.6665(10)3.6655(6)3.6645(4)(

3.66
3
166

30
1990

2441064
9528547546510556454

33

3

3

3

3333333

2222222
2

S

xxf
n

xxf
n

xxf

S

f
xxf

S

f
xf

x

ii

ii

ii

i

ii

i

ii

  03      )positive skewness (.

(c) ketabton.com: The Digital Library



295

 :
 )kurtosis (
  )286 (

  ) :  (
1-    
-
- 
-

       :
       .

     .
                              

.
2-   :      . ...
3- : 286    . ...
4-   

)5(
                               
    :

                              
                           

          :
            

                            
  .

5-     )28 (:
                                 

            )                     
  (                                

        
                               

                             
      :

)lepto kurtic (

)platy kurtic (  )meso kurtic (

(c) ketabton.com: The Digital Library



296

              :

4

44
3

4
2

4
1

4

4

4

)(...)()()(1)(1

s

xxxxxxxx
n

S

xx
n ni

                 34       
          34                34      

    .
6-   ) :7 (

           286             
                            

                          
        .

7-    ) :5 (
                                         

         :
  34        
  34              
  34             

8-     :
                                    

                      )( 4           if 
      :

4

44
33

4
22

4
11

4

4

4

)(...)()()(1)(1

s

xxfxxfxxfxxf
n

S

xxf
n nnii

                                   
    )med (                          

               :)2(
fm

fcN

CLmed

(c) ketabton.com: The Digital Library



297

    :
L:      .
C:     .
N:    .
fc :     .

fm:    .

               
2
N  .

9-    :
                    .

:  )kurtosis (   :

4

4

4

)(1

S

xxf
n ii

37.2
10.39190
80.93005

)07.14(
80.93005)(1

80.93005
30

14.2790174)(1
14.279017443.135693038.48913290.2291556.2841.9782846.823338

)3.6695(2)3.6685(4)3.6675(4)3.6665(10)3.6655(6)3.6645(4)(

4

44

4

4

4

4444444

S

xxf
n

xxf
n

xxf

ii

ii

ii

  34               .
    ) (                   

   
2
N .

)2(

)(3
)(

fm

fcN

CLmed

S
medxSK P

10
60
10

10

15
2

30

C
L

fm
fc

NN

277.0
07.14
9.3

07.14
)3.1(3

07.14
)653.66(3)(3

65560)
10

1015(1060

)(

)(

P

P

SK
S
medxSK

med

  0277.0)(PSK            .

(c) ketabton.com: The Digital Library



298

 :
  
 )287 -288 (

  ) :  (
1-    
-
- 
-

       :
       .
     ...       .

                            
      .

2-   :      . ...
3- :   )  . ... (
4-   

)5(
                           

              :
      

             
               
       

                     
        .

5-     )28 (:
             287         

                              
                                
            :

                                   
                                   
              )    (            

            
                                        

(c) ketabton.com: The Digital Library



299

                                     
            .

6-   ) :7 (
                   287             

                           
                                  

            .
7-    ) :5 (

                       
            :

                    
                    

      .
            .

            
          .

8-     :
                                    

   
                                 

                             
                              

                          
                                bxay       

    a         0x  ay                
        .

9-    :
                 

              
:                    :

                         :       
    .

(c) ketabton.com: The Digital Library



300

 :
  
  )289 -290 (

  ) :  (
1-    
-
- 
-

   :
       .

                .
                          

      .
2-   :      . ...
3- :   )  . ... (
4-   

)5(
                              

                            
     :
           

        
          

         .
                     

         .
5-     )28 (:

            289         
                                     

                                 .      
                                    

                                    
         .

               289             

x

y

O

(c) ketabton.com: The Digital Library



301

                                            
                        

)}5,4(,)2,5(,)2,3(,)5,1{(                        
  .

6-   ) :7 (
                         

290                                  
                .

           .

7-    ) :5 (
   :                         

              :
        

              
              

                    
 290 ) (         
                 

8-     :
                                  

               .
                                x      

    y     x y               
                :

16141084
76431

y
x

1 2 3 4 5 6 7

4
8

12
16

(c) ketabton.com: The Digital Library



302

                                         
       .

9-    :
                                    

.

                             
                    )         

            (                   
   .

    

  

(c) ketabton.com: The Digital Library



303

 :
   

  )291 -294 (
  ) :  (

1-    
-
- 
-

       :
          .
              .

                             
     .

2-   :     . ...
3- :   )  . ... (
4-   

)5(
                         

                         
      :

                         
 

                               
 

               
                 

        .

5-     )28 (:
          291        

                                
                           .      

                  :
                                       

                                      

1x 2x 3x 4x x
1y
2y
3y
4y
y

(c) ketabton.com: The Digital Library



304

                                    
                             r  

     
yx SS

yxxy
nr

1

.

                         292                 

xy
n

xyS x
1,,,   yS                           . 

                 .

6-   ) :7 (
            293                

                              
     .

                              
       .

7-    ) :5 (
                                 

        :
          

              r  
 r  x   y   

8-    :
      )   (                  

                             
1                 1                  

                  r 11 r      1r 
          1r       0r    

    .
                                  

                  .

(c) ketabton.com: The Digital Library



305

                              

      22 yx
xy

r  XXx YYy.

9-    :
1-         .

01234
54321

y
x

:

2,2

2
5

10
5

41014
5

)20()21()22()23()24(

2
5

10
5

41014
5

)35()34()33()32()31()(

2
5

10
5

01234

3
5

15
5

54321

22222
2

222222
2

yx

y

i
x

SS

S

n
xx

S

y

x

20046640514233241xy x y   

1
2
2

2
64

22

23
5
20

r

SS

yx
n

yx

r
yx

         1         y   .
2-        

      x    y            
       :

50556075708075706562)(
147130140142145171169167165163)(

kgy
cmx

(c) ketabton.com: The Digital Library



306

552.0
704.125
42.69

05.989.13
18.101886.10257

6.10257
10

102576

102576

73507150840010650101501368012675116901072510106

50147551306014075142701458017175169701676516562163

05.996.81
10

6.819
10

44.26244.12544.3844.7744.1444.19044.7744.1444.164.17
10

)2.6650()2.6655()2.6660()2.6675(

)2.6670()2.6680()2.6675()2.6670()2.6665()2.6662(

)(

89.13
10

9.1930
10

61.4721.57121.19361.14121.7941.29201.22861.17121.12381.82
10

)9.153147()9.153130()9.153140()9.153142()9.153145(

)9.153171()9.153169()9.153167()9.153165()9.153163(

2.66
10
662

10
50556075708075706562

9.153
10

1539
10

147130140142145171169167165163

2

2

2222

222222

2
2

2

2

22222

22222
2

10

1

r
SS

yx
n

yx

r

n
yx

yx

yx

yx

SS

S

n
yy

S

SS

S

S

y

n

x
x

yx

yy

y

i
y

xx

x

x

i
i

  552.0                                   
  x) ( y) ( %55  .

(c) ketabton.com: The Digital Library



307

 :
   )The linear regression equation(

  )295 -298 (
  ) :  (

1-    
-
- 
-

       :
       .
  )     (      .

                      
     .

2-   :      . ...
3- :   )  . ... (
4-   

)5(
                   

                                
   :

      
          

                            
         

               
                  

        .

5-     )28 (:
                    295        

                               
               .

                                        

(c) ketabton.com: The Digital Library



308

                                             
                                        

              a b                 

  baxy     a b     
x

y

S
S

ra xayb    r     y 

y     x   x    yS y     xS x        
  a b      baxy       a b           

      .

6-   ) :7 (
              298              

                                
     .
                 .
        xyrSS yx ,,,,,a b              

    .

7-    ) :5 (
                           
            :

      
             
               

8-     :
                                   

          )Regression (              
      .

           .
                                         

(c) ketabton.com: The Digital Library



309

                   .
                                        

                             baxy

      a      0x  by )   
scater diagram (                     

)Linear Regression (       .
        )Least Squares Curves ( )Least Square Regression (.

9-    :
    32xyy       x  x    2     y   

         :

7734322

)1(/

?
2

3,232

ybxay

bxay
xayb

xayb
y
x

baxy

(c) ketabton.com: The Digital Library



310

      )  (

-1                50x    642S       y 
102xy      
:

%16
16.0

50
8

864
50

2

VC
VC

x
SVC

SS
x

-2        %20   
:               %20        x      
 

x
SVC             .

-3

 :  I                  ),( SxSx  %68   II               
)2,2( SxSx   %96.

  III       )3,3( SxSx    %99.

4-      
.

: 
:
:

: ) (       .
 :             .

 :           .
 :             .

Sx x Sx Sx 2 Sx 2 Sx 3 Sx 3x x

I II III

(c) ketabton.com: The Digital Library



311

-5%20   
:

)18,8(,)16,8(,)20,7(,)18,7(,)14,7(
)18,6(,)16,6(,)12,6(,)16,5(,)14,5(
)14,4(,)10,4(,)14,3(,)10,3(,)10,2(

 :                     x            y    
         :

                    .

-6:

2451
3211

y
x

 
 :

19.0
29.1
25.0

29.1
25.55

58.182.0
375.15

5
4

201
20685123425111

58.15.2
4

10
4

1144
4

)32()34()35()31(

82.0
4
74.2

4
56.106.056.056.0

4
)75.13()75.12()75.11()75.11(

3
4

12
4

2451

75.1
4
7

4
3211

2222
2

2222
2

r
SS

yx
n

yx

r

yx
n

yx

SS

S

S

y

x

yx

yy

x

x

4 8 12 16

4
8

12
16
20

  

  

(c) ketabton.com: The Digital Library



312

-7 
 :                       

     .

-81 1y 
 :  1r    baxy         .

-9  A B   
:

716978676866706264676365A:
706867716568666965686668B:

       :
:      

:        a b

:         
 :
 (         :

(

1.49.16
12
203

12
25.1225.225.11025.025.025.225.625.3025.1225.025.2025.6

12
)5.6771()5.6769()5.6778()5.6767()5.6768()5.6766(

)5.6770()5.6762()5.6764()5.6767()5.6763()5.6765()(

58.67
12
811

12
706867716568666965686668

50.67
12
810

12
716978676866706264676365

222222

2222222
2

x

i
x

y

x

S

n
xx

S

B

A

10

10

10

10 20

2020

20

30 30

30 30 40

40

40

40
50 50

6060
70 70
80

)(A )(B

(c) ketabton.com: The Digital Library



313

baxy
xayb

S
S

ra

SS

BA
n

BA

r

n
BA

BA

BA

S

n
yy

S

x

y

yx

yx
yx

yx
yx

yx

y

i
y

69.1105.08.1)1.4)(0256.0(8.1

0256.0
1.4
8.1058.0

058.0
38.7
43.0

38.7
65.456108.4562

8.11.4
58.6750.6708.4562

08.456254745

497046925226475744204488462042784160455641584420

707168696778716765686866667069626564686766636865

8.124.3
12

91.38
12

856.5176.0336.0696.11656.6176.0496.2016.2656.6176.0496.2176.0
12

)58.6770()58.6768()58.6767()58.6771()58.6765()58.6768(

)58.6766()58.6769()58.6765()58.6768()58.6766()58.6768()(

222222

2222222
2

  69.10256.0 xy

:         69.10256.0 xy              
    :

6.1
76.1
74.1
71.1

1
3
2
1

yx

-10     x  y          yx SS    y       x    

bxybxy

bxybxy

)4)3
2
1)2

2
1)1

:  x y         1r :

x

y

x

y

S
S

S
S

ra

x

y

1 1 2 3

69.10256.0 xy

(c) ketabton.com: The Digital Library



314

  yx SS :

bxybxybxy
baxy

S
S

a
x

y

,

1

-11 20         %20          

1234567891011

  )(x1881218166106161012

  )(y16108181410106101410

121314151617181920

  )(x12101618126141412

  )(y6121612128121416

 _      
 _          

:

59.392.12
20

51.258
20

09.089.289.269.3909.049.3269.1329.5

09.009.029.569.1369.3929.569.3969.1349.3209.049.1849.32
20

)3.1212()3.1214()3.1214()3.126()3.1212()3.1218()3.1216(
)3.1210()3.1212()3.1212()3.1210()3.1216()3.126()3.1210(

)3.126()3.1216()3.1218()3.1212()3.128()3.1218(
)(

7.11
20

234
20

3.12
20
246

20

2222222

2222222

222222

20

1

2

2

20

1

20

1

x

i
i

x

i
i

i
i

S

n

xx
S

y
y

x
x

(c) ketabton.com: The Digital Library



315

68.0
847.11
09.8

847.11
91.143152

3.359.3
7.113.12152

152
20

3040,3040

192196168481442162561207212014016036100602243249680288
161214141214861212121816161210

612101214101016661010106141618188121081618

3.391.10
20

2.218
20

49.1829.509.069.1309.009.049.18

09.049.3289.229.589.249.3289.289.229.569.3969.1389.249.18
20

)7.1116()7.1114()7.1112()7.118()7.1112()7.1112()7.1116(
)7.1112()7.116()7.1110()7.1114()7.1110()7.116()7.1110(

)7.1110()7.1114()7.1118()7.118()7.1110()7.1116(
)(

2

2

2222222

2222222

222222

20

1

2

2

yx

yy

y

i
i

y

SS

yx
n

yx

r

n
yx

yx

yx

SS

S

n

yy
S

         .
 x    y  .

 x y  %68  .

013.4687.77.11)3.12(625.07.11

625.0
59.3
244.2

59.3
3.368.0

xayb
S
S

ra
x

y

  :013.4625.0 xybaxy

     )013.4625.0 xy(  .

 -12        51                     
   

       504030201050

   )mm(13613212612211811090

 _     
 _            
 _           
 _           

(c) ketabton.com: The Digital Library



316

:
                  .

            .

                .

  )mm(

20
40
60
80

100
120
140

15 30 45 60

(c) ketabton.com: The Digital Library



317

 :
  )Permutation(

  )305 -308 (
  ) :  (

1-   
-
- 
-

        :
       .

        .
                       
  .

2-   :      . ...
3- :  . ...
4-   

)5(
                          

   :
                       

                
  }7,5,2{                       
    .
            

   .

5-     )28 (:
           305               

                              
                                           

                          
  :

            n                        
 .

(c) ketabton.com: The Digital Library



318

           !nPn        n
n nP.

            306                  
               .

6-   ) :7 (
                                    

                             
             .      .

7-    ) :5 (
                       

             :
1.     
2.!5    
3. 8,7,43,2     )   .(
4.       AB , C          

8-   :
           )nn )1(...321(         !n)n (

      1!1 1!0.

)1(2
12

)1(4
)12(2

)!2)(1()!22(4
)!2()!22)(12(2

!)!22(4
)!2(!2)4

6
1

6!6
!6

)17(!6
!6

!6!7
!6)3

3
1

)!2)(3(
)!2)(1(

)!3(
)!2)(1()2

7
3

78
38

!678
!61234

!8
!6!4)1

n
n

nn
nn

nnnn
nnnn

nn
nn

n
n

nn
nn

n
nn

1234...)4)(3)(2)(1(!

720123456!6
12012345!5

241234!4
6123!3

212!2

nnnnnn

            .

(c) ketabton.com: The Digital Library



319

 :  }8,2,4,5,1{                      30000     
 .

 :                                     30000

  .
                                        

                  8,5,4              
            1 2                      30000  

                  4,5 8             
                                      

        4                          
                3                   

                   2 1         .
                    .

726121234312343 N
     72             .

9-    :
1.               2       4           

   
 :      }9,8,7,6,5,4,3,2,1,0{         :

16781
33665616781           2   4       
 .
2.     10                 2        

     .

 

(c) ketabton.com: The Digital Library



320

                        
                   

         8            !8     
                 

                 2          
:

80640)40320(2)12345678(2)!8(2
   80640       .

3.          3    2             ) .    
               (.

                                     
.

126035365749
12

5789
!412123
!456789

!4!2!3
!9

4
2
3

9423
)!...!!(

!

)4,2,3(
9

3

2

1

21

),...,,( 21

P

k
k
k
n

kkk
nP

n

kkk
n

n

1

2

3

4

56

7

8

9

10

(c) ketabton.com: The Digital Library



321

 :
)Combination(
  )309 -310 (

  ) :  (
1-   
-
- 
-

        :
     .

         .
                             

   .
2-   :      . ...
3- : . ...
4-   

)5(
                  

        :
 2 3       

             
           
             

   .

5-     )28 (:
                     309              

                               
                                  

                                
:

  n         r   )nr (      )  (              
          n

r
n
r

n
r CC      . n

r  )n r (    

    
)!(!

!
rnr

nn
r            310              

         .

(c) ketabton.com: The Digital Library



322

6-   ) :7 (
           )    (      

                      
               .       .

7-    ) :5 (
                                 -

            :
1.       
2.3

5
5
3C     

8-   :
     1!0   123...)2)(1(! nnnn  :

!)1()!1( nnn
  0n :

1!1!0!01!11
!0)10()!10(

     1,100
n
n

n
n

nn CC 1
1

n
r

n
r

n
r.

 :          :

11
1

1

00

)!1(!
)!1(

)!1(!
!)1(

)!1(!
!)1(

)!1(!
)1(!

)!1(!
!)1(!

)!1()!1(
!

)!(!
!

1
!
!

1!
!

!0!
!

)!(!
!

1
!1

!
)!0(!0

!

n
r

n
r

n
r

n
r

n
r

n
r

n
n

n
n

nn

C
rnr

n
rnr

nn
rnr

nn
rnr

rrnn
rnr

rnrnn
rnr

n
rnr

n
n
n

n
n

n
n

nnn
nC

n
n

n
nC

(c) ketabton.com: The Digital Library



323

9-    :
1-    A,B,C,D,E,F G 4        

        7                           
     7    7   :

7654
84020424567           .

2-          7      .                        

210542567765
   210        .

3-   4     6  2  3                   
.

            4    6  2  3      
                                     
     3                   .

1234
!2

!234
!2
!4

)!24(
!44

2
4

2 VP  

2045
6

456
!3123
!3456

!3!3
!6

)!36(!3
!66

3
6
3C  

24020126
3

4
2 CP 4  6   2  3 

                 240  .
:                 .

   

(c) ketabton.com: The Digital Library



324

 :
)Combination(
  )311 (

  ) :  (
1-   
-
- 
-

        :
     .

         .
                             

   .
2-   :      . ...
3- : . ...
4-   

)5(
                 -

        :
     

        
          

 5 2   
             

   .

5-     )28 (:
                     311              

                            
      :

                                  
                                 

                                 
   :                           

        n     r  nr0                    

(c) ketabton.com: The Digital Library



325

   
)!(!

!
rnr

nC n
r

n
r.

        312      .
6-   ) :7 (

              )        (           
    312                       

                        .              
.

7-     :)5 (
                                          
      :

1.   
2.      
3.  6

2
6
2C      

8-   :
                   )sample (            

                                    
    )papulation (         .          )  (

               :                
 .            .

    1k 1
1

n
k

n
kn

k.
:

1
1

1
1

**,*

**...
)!()!1(

)!1(
)!11()!1(

)!1(

*...
)!()!1(

)!1(]
)!()!1(

)!1([]
)!(!

![

n
k

n
k

n
k

n
k

knk
n

knk
n

knk
n

knkk
nn

n
k

knk
n

n
k

     n
k

n
k knk )()1( 1

(c) ketabton.com: The Digital Library



326

:

k
n

kn
k

n
k

knkkn
knk

nkn

knknk
nkn

knk
n

knkk
nk

knk
nk

n
k

n
k

n
k

)(
1

)!1(

)()1()(
)!(!

!)(

)!1)((!
!)(

)!1(!
!

)!1(!)1(
!)1(

)!1()!1(
!)1(

1

9-    :
1-          10  7               10

  7    
        7                    

          .

1204310
123!7

!78910
!3!7
!10

)!710(!7
!10

)!(!
!

10
7

10
7

C

C

rnr
nC n

r
n
r

2-                                       
   .
                                           

       :

1025
12!3
!345

!2!3
!345

)!35(!3
!5

5
3

5
3

C

C

  10         .

(c) ketabton.com: The Digital Library



327

3-  36)2,( 2
nCnP   n   

2/36
2

)1(

36
)!2(!2

)!2)(1(
)!2(!2

!
)!2(!2
)!1!2(!

)!2(!2
!!!2

)!2(!2
!

)!2(
!)2,(

)!2(!2
!

)!2(
!)2,(

2

2

nn
n

nnn
n
n

n
n

n
nn

n
n

n
nCnP

n
nC

n
nnP

n

n

8
2
16

2
171,9

2
18

2
171

17

2892881
)72)(1(41072

72)2,(

21

22

2
2

nn

nn
nnCnP n

  n      9n.
:

363672)2,9(

3649
!712
!789

!7!2
!9

)!29(!2
!9

2
9

7289
!7

!789
!7
!9

)!29(
!9)2,9(

36)2,9(

36)2,(

9
2

9
2

9
2

2

CP

C

P

CP

CnP n

(c) ketabton.com: The Digital Library



328

 :
)Variation(
  )313 -316 (

  ) :  (
1-   
-
- 
-

        :
     .

      .
             .

2-   :     . ...
3- : . ...
4-   

)5(
                       
        :

          .
         

 },,,,{ edcba       
             
  .

5-     )28 (:
            313           

                               
                                     
         .       :

  n       k    nk                      

      
)!(

!
kn

nV n
k                           

                       313               
                             
                

       .

(c) ketabton.com: The Digital Library



329

6-   ) :7 (
            )       (          

   314                       
                         .             
.

7-    ) :5 (
                        
            :

1.        
2.5

2)2,5( VV     
3.          5    17            

8-   :
                         

                                      
       34                     

                                     
                                          

         .
           .

             5                 
          5                                

  60 )(           5    . 60    
   :

:

60345
!2

!2345
!2
!5

)!35(
!5)3,5(

)!(
!),(

5
3 VV

kn
nknVV n

k

(c) ketabton.com: The Digital Library



330

9-    :
1.      12               .

                  :

132011012101112121110 N
       :

1320101112
!9

!9101112
)!312(

!1212
3V

2.      20                     
  .

38019202019 N
       :

3801920
!18

!181920
)!220(

!2020
2V

 

   

(c) ketabton.com: The Digital Library



331

 :
  
  )317 -318 (

  ) :  (
1-   
-
- 
-

        :
      .
       nba )(    .

                        
 .

2-   :      . ...
3- : . ...
4-   

)5(
                   

        :
          

     
 3)( ba    .

                  
  .

5-    )28 (:
         317       

                             
                             

           .      :
                              n  

      k     :knkn
k PP )1(

    ),,( kpnB                 
knkn

k PPkpnB )1(),,( .

1
11

121
1331

14641
15101051

(c) ketabton.com: The Digital Library



332

                                     
                     .

        P      qp1.

6-   ) :7 (
            )       (           

   318                       
                .       .

7-    ) :5 (
                            

           :
1.                 
2.           P       
3.     n     k    n      .

8-  :
                      

                  :
:                               H    

      T       H T                
            .

4322344 464)( THTTHTHHTH
     H T                          

            3H 2H       3),,( HHHH  
  4                          16         

 16.

(c) ketabton.com: The Digital Library



333

9-    :
  :

)(2
10

)(0)1(
10

II
n
nnn

I
n
nnn

n

n

I: I                 :

n
n

nnnnn

nn
n

nnnnnnnnn

nn
n

nnnnnnn bbabaaba

)1(...0
)1(...)1(1)1(1)1(11))1(1(0

...)(

3210

33
3

22
2

1
10

22
2

1
10

II:      211                                   
:

n
n

nnnnn

nn
n

nnnnnnnnnn

...2

1...111111)11(2

3210

33
3

22
2

1
10

(c) ketabton.com: The Digital Library



334

 :
  
  )319 -322 (

  ) :  (
1-   
-
- 
-

        :
       .
          .
             .

2-   :      . ...
3- : . ...
4-   

)5(
                       

        :
     

                              
  )  (

                 
                     
  .

5-     )28 (:
             319                

                                        
                                           
           .      :

                .
        P      pq 1 .

       n       k   )   (  n      P   n  
           pq 1.

knkn
k pPk )1(    n   ),,( pnkP   :

(c) ketabton.com: The Digital Library



335

P :         
k :  
n :   

n
k        

)!(!
!

knk
nn

k

    320               
.

6-   ) :7 (
            )       (           

    320                              
                                    .            

 .
                   320 321       

                                   
.

7-    ) :5 (
                                   -

            :
1.   5             .
2.          .
3.   20   12         
4.              

8-   :
                        

                                 
                                  

          .
 :        6                           6    
    :

knkknkn
k pP

knk
nPPpnkP )1(

)!(!
!)1(),,(

(c) ketabton.com: The Digital Library



336

4k  
6n 

2
1P            %50   %50  :

%2323.0
64
15

4
1

16
1

12!4
!456)

2
1,6,4(

4
1

16
1

!2!4
!6

4
1

16
1

)!46(!4
!6)

2
1()

2
1()

2
1,6,4( 246

4

P

P

  6      %23 .
9-    :

          :
)i:( 4   2  .
)ii:( 6  3  
)iii:( 8   4   .
)iv:(     2n     n       n     p       

 
)(i:    316          :

     k   n

n
k

2
) (P

8
3

16
6

16
!2!2

!234

16
)!24(!2

!4

2
)2( 4

4
2P

)(ii:
16
5

32
10

64
20

64
!3123
!3456

64
!3!3

!6

64
)!36(!3

!6

26

6
3)3  (P

  :

)(iii:
128
35

256
70

256
527

256
!41234
!45678

256
!4!4

!8

28

8
4)4  (P

  :

)(iv:nnn

n
n

n

n
n nn

n
nnn

n

22

2

2

2

2
!!
)!2(

2
)!2(!

)!2(

42
) n2   n(P

     n2   n    :n

n
n
2

2

2

(c) ketabton.com: The Digital Library



337

      )  (
1-        :

6,5,4,3,2,1,0S
)i:(        3   .
)ii:( 3     

)(i:                       S

                           
          .               

                        
                     :

180536566566
)(ii:                   .    

              )6,4,2,0(       . 
                      

                           
           :

96324464464

2-   6            
:

7202430123456654321 N
  720       .

(c) ketabton.com: The Digital Library



338

3-                                 
  

:

1206201234554321 N
                 120 .

4-      9   3 
:

168012084
1

2045
!3123
!3456

!3!3
!6

)!36(!3
!6

84712743
!6123
!6789

!6!3
!9

)!39(!3
!9

321

3
3

3
33

6
3

6
32

9
3

9
31

NNNN
CN

CN

CN

   9  1680  3  .

5-      7ba    
:

7652433425677 7213535217)(

172135352171
1615201561

15101051
14641

1331
121

11
1

babbababababaaba

(c) ketabton.com: The Digital Library



Get more e-books from www.ketabton.com
Ketabton.com: The Digital Library


