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6  

,   مثال: , , , ,1 3 9 27 81    .  
:  × × × ×⎯⎯→ ⎯⎯→ ⎯⎯→ ⎯⎯→3 3 3 31 3 9 27 81  

                           
                     r   .  

  a =1 1  
  a a r= ×2 1  

  
a

a a r a r r a r= × = × × = ×

2

2
3 2 1 1  

  
a

a a r a r r a r= × = × × = ×


3

2 3
4 3 1 1  

  n
na a r −=


1

1
  

     a ,a r ,a r ,a r ,2 3
1 1 1 1 .  

 :       a ,a r ,a r ,a r ,2 3
1 1 1 1    a ≠1 0 » « r ≠ 0 » « 

 .   n      n
na a r −= 1

1     .      
n na a r , a a+ = × =1 1 .  

              .    n

n

a
r a

+= 1  

  .               مثال:
:   :  , , , ,× × ×⎯⎯→ ⎯⎯→ ⎯⎯→  3 3 32 6 18 54 2 6 18 54  

  :    n n
n r n

aa a r a=
=

− −= = ×⎯⎯⎯→11 12
31 2 3  

  :    rn
a

n n na r a ,a a a a , a=
=+ + =⎯⎯⎯= = → =1 2

11 1 3 13 2  
:     

    
                         

    .       
,    مثال: , , , ,1 1 1 11 5 25 125 625 .    
:  a =1 1 .                ) .  

(    r rIÄ= = = = =
1 1

1 5 15 25
1 5 1 25 5

5
  

3
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  :    n
n nr

nana a r a ( ) ( )=

=
− − −⎯⎯⎯= = ×→ =11 1 11

5
1 1

1 11 5 5  

  :      a
n n nr na r a , a a a a , a=

+ +=
⎯⎯⎯→= = = =1 1

11 1 1
5

1
1 15  

n    مثال:
na ( ) −= 11100 4 .    

:  

n
n

a
r

a ( ) a , r
−

= = =
1

1
1

1 1100 1004 4  

  :  / /, , ,
× ×

= =⎯⎯⎯→ ⎯⎯⎯→ 
1 1
4 4100 25100 25 6 25 100 25 6 254 4   

   :  a
n n nr na r a , a a a a , a+ +

=

=
= = = =⎯⎯⎯⎯→1 100

1
4

1 1 1 1
1 1004  

    r >1         r< <0 1     .  r =1    .  

  
 , , ,−4 2 1    1

16   

:   :         
( ) ( ) ( )− − −× × ×

⎯⎯⎯→ ⎯⎯⎯→ ⎯⎯⎯ −→−
1 1 1
2 2 2 14 2 1 2  

            .           
  .                .  

  n
n

a

r
n

nr a a r a ( )=
−=

− −− − −= = = ⎯ ⎯ = ⎯ →11 14
1
2

1
2 1 144 2 2  

               .  
  n n n n( ) ( ) ( ) ( )− − − −− − − −= = = =× ×

 1 1 1 1
4 2 6

1 1 1 1 1 1 1 14 2 16 2 16 4 2 22 2 2
  

  
)n n( ( )

( ) ( ) ( ) ( ) n n
= −− − ⎯⎯ =⎯⎯⎯⎯ −→− −= − =  =

6 61 1
11 6 62 21 1 1 1 1 6 72 2 2 2  

  

8           مثال:
27 128

2187         
:                   .    

  
a a r a r

r ( )
a a r r (a r )

  = = =   =  
  = = =

  

  

3 3
4 1 1 4

7 4 3
8 1 1

8 8 8
27 27 27 8 128

27 2187128 128 128
2187 2187 2187

  

  r ( ) r = × = = = =
44 4
4

128 27 16 2 2 2
2187 8 81 3 33

  

  
r

a r a ( ) a ( ) a
=

⎯⎯ = = =→ =⎯ 3 3
2

1 1 1
3

1
8 2 8 8 8 127 3 27 27 27  

. .                   مثال:    

:  
a a r a r

r ( ) r
a a r r (a r )

  
 = = =   = = =  = = =


 

2 2
3 1 1 2 2

4 2 25 1 1

27 27 27 24327 243 927243 243 243
  

  a a r r (a r ) r ( )= = = = × =6 2 4 2
7 1 1 243 9 243 2187  
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  )94(خارج از كشور      .                     

            
:         .        

  
a a r a a ra a

r ( ) r r ( ) r
a a a r a r r (a a r)

+ = + =+ =     = = = =  + = + = + =  



  


 

1 1 1 11 2 4 4 4 4
4 5 4

5 6 1 1 1 1

81 8181 16 2 281 16 81 3 316 16 16
  

  a a a a a a a a a r a r r (a a r)+ + + + + = + + + = + + = + +2 3 2
1 2 3 4 5 6 3 4 1 1 1 181 16 97 97  

 » «.    ( ) ( )= + = + × = + × = + =22 497 81 97 81 97 4 9 97 36 1333 9  
  هاي هندسي چند نكته در مورد دنباله

  :        

na ma            n m n

m

a
r a

− =    .  

: 64−             مثال:        .  

  ,n m n
am

n m
, a

aa
r r ( ) r ( ) ra a

− −= =
=− =

−= = = = − = − = − =⎯⎯⎯⎯  −⎯⎯→ 
6 3

6
4

3 3 3 36
3

6 3
6 8

64 8 2 2 28  

2    :    a ,b,c     b a c=2 b a c= ± .  b  
  a  c  .  

,     x مثال: x,2 2 2        
: x    »2 2 2 .  x 2= ± × = ± × = ±2 2 2 2 2  
x,x مثال: ,x+ +2 3         x   .    
: x +2  x  x + 3 .  (x ) x(x ) x x x x x+ = + + + − + = =2 2 22 3 4 4 3 4  

              .  
  .                مثال:

4     n m p q+ = + n m P qa a a a× = ×.  

1            مثال:
16 1

128         
  
: + = +5 8 2 11 :  a a a a× = × = × = × =2 11 5 8 4 7 11

1 1 1 1 1
16 128 2 2 2

  

   :  m      a  b       m + 2       
    m br a

+ =1    .  
.                  مثال:    
:      a  b .mr

a
m

, b
br m ma

=
=

+ +
== = = = +⎯ = =⎯ ⎯⎯⎯→  3

3 8
1 1

1
3813 27 3 1 3 23  

25     مثال:
64              

:   
a

m m

, b
br ra

+ +=

= =
⎯⎯⎯⎯⎯⎯= = = =→ =

×
1 33

25100 64
8

1
25

25 1 164
100 64 100 256 2
1

  

  ( ) ( )( ) ( ) r ( ) r ( ) , , , ,= = = = =
4 48 2 4 2 21 1 1 1

4
25
4

1 25 25100 252 2 2 2 4 16 6  

1

3

5
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 n    n
na a r −= 1

1       :  
n

n
rS a (r )r

−= × ≠−1
1 11  

,   مثال: , ,...,2 1 1 1
5 5 10 80    .  

:  n    1
80  .    

n
n

a , r

a
n nr , a a r ( )

= = −
=

−= = = = =⎯⎯⎯⎯→11 1
2 1
5 2

1
8

1
0

1
5 1 1 2 15

2 10 2 80 5 2
5

  

  n n( ) ( ) ( ) n n− − = × = = = − =  =1 1 5
5

1 1 5 1 1 1 1 1 5 62 80 2 32 2 22
  

  
a , r

n

n
n

( )rS a Sr ( )

= =

= −
⎯⎯⎯

− −− ×= × = × = × = × = × ×
−

⎯ → = =⎯1
2 1
5 2

6

1 66

1 1 631 11 2 2 2 2 2 63 2 63 632 64 64
1 5 1 5 1 5 1 5 64 5 32 801 2 2 2

  

n  مثال: na a , a−= =1 1
1 1
3 2S7    .  

:     .       n
n n

n

a
a a ra−

−
== =1

1
1 1 1
3 3 3  

a , rn
n n

( ) ( )rS a Sr ( )( )

= =

=

−−− − ×−= × = × =⎯⎯⎯⎯⎯ = × = × × =− ×−
→1

1 1
2 3

7

7
7

7 7
1 7

1 3 11 11 2187 1 31 1 1 1 1 65583 3 3
1 2 1 2 2 2 2 2 2 2187 87481 3 3 3

  

   n n na S S −= − 1  

n      n   مثال:
nS = × 13 2         .  

:  
n nn n n nn n n

n n n
( ) ( )a S S ( ) ( )

− −− −− −
−

−−= − = × − × = − = = = =
1 11 11 1

1
3 3 1 3 21 1 3 3 3 33 3 32 2 2 2 2 2 2  

  
  

      1
2          .    

:     .       

  
n

n n na ,
n

r

aa a r ( ) ( ) ( ) n n− = − −=

=⎯⎯⎯⎯⎯⎯→  = = × = = = − =  =1
1768 2

3
1 1 1 8

1
1 1 3 1 13 768 1 8 92 2 768 256 2  

  
n a , r

nn

( )rS a Sr ( )

= =

=

− −−= × = × =⎯⎯⎯⎯⎯⎯
−

→ × = ×−
1

9

1
768 2

9

1

9

1 1 5111 11 2 512 512768 768 7681 1 1 11 2 2 2
  

  × × × ×= × = × × = = × =
98

9 9
2 511 2 511 2 3 511768 2 3 3 511 1533512 2 2

  
  

  
1     .          مثال:

10         
          

:               .    

  
( ) ( ) ( )− − −

⎯⎯⎯⎯⎯→ ⎯⎯ =⎯− = − − =⎯⎯→ ⎯⎯⎯⎯⎯→
1 1 12000 1800 162010 10 102000 2000 200 1800 1800 180 1620 1620 162 1458  

    
−Iw1pH uQ −Iw pH uQ −Iw pH uQ

× × ×
 ⎯⎯⎯→ ⎯⎯⎯→ ⎯⎯⎯→

9 9 9
10 10

2 3

102000 1800 1620 1458  
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                         را چطور پيدا كرديم؟ 910 
             .         , , ,200018001620  

                         .  
  r r rIÄ IÄ= = = = = =1800 9 1620 9 1458 9

2000 10 1800 10 1620 10  
                        مثال:

3
2     .              

:  
× ×

⎯⎯⎯→ ⎯⎯⎯→
3 3
2 215000 22500 33750  

  
n

n
a , r

n

( )rS a Sr ( )

= =

=

− − −−= × = × = ×− ⎯⎯⎯⎯⎯⎯→ = ×
− − −

1
315000 2

6

6

1 6

3 729 6651 11 2 64 6415000 15000 150001 3 1 11 2 2 2
  

  × × ×= × = =2 665 15000 665 1875 66515000 64 32 4  
     10%      .           مثال:

       . ,     
:              .    

  
( , , ) ( , )

, , , , , , , ,,
− −

⎯⎯⎯⎯⎯⎯→ ⎯⎯⎯⎯⎯⎯− = − =→
10 101000000 900000100 1001000000 1000000 100000 900000 900000 90000 810000  

  , , , ,, , ,
× ×

 ⎯⎯⎯→ ⎯⎯⎯→
9 9
10 101000000 900000 810000 1000000 900000 810000  

                =10 1
100 10     9

10 

        910  .  

  
n

a , , , rn
n a ,

n, , ,a a r ( )
=

=
− −=

⎯⎯⎯⎯⎯⎯ ×⎯= =→11 1
91000000 10

729 0001
9729 000 1000000 10  

  n n n n,
, ,

( ) ( ) ( ) ( ) ( ) n n− − − −    = = = = − = =
31 1 1 3 1
3

729 000 9 729 9 9 9 9 9 1 3 41000000 10 1000 10 10 10 1010
  

                       9
10   .  

  
     %60              1010   

                 .  

:  
( ) ( )

( ) ( ) ( ) ( )
− −

⎯⎯⎯⎯⎯→ ⎯⎯⎯⎯⎯⎯→− = − ×
10 1060 60 410 10100 10010 10 10 10 1 100 016 4 4 6 410 10 10 10 10 1010 10 10 10 10  

  ( ) ( ) ( ) , , r= − =  = =
10

10 10 10 10 10 10
10

4 104 24 16 4 16 41010 10 10 10 10 1010 100 100 10 100 1010
  

  

     %60     %40    =40 4
100 10   .     

  ( ) ( ) ( ) ( )

−»H nIM ³»j nIM ³¼w nIM ³nI¿a nIM

× × × ×
⎯⎯⎯→ ⎯⎯⎯→ ⎯⎯⎯→ ⎯ × = =⎯⎯ × ×→

   

410 10 2 10 3 10 4 10 10 4 6
4

4 4 4 4
10 10 10 104 4 4 4 410 10 10 10 10 10 4 1010 10 10 10 10
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                         .    t 1
2

  

 .  
:                  مثال:     

  / / /SøIw 3 pHk÷M SøIw 3 pHk÷M SøIw 3 pHk÷M SøIw 3 pHk÷M SøIw 3 pHk÷M⎯⎯⎯⎯→ ⎯⎯⎯⎯→ ⎯⎯⎯⎯→ ⎯⎯⎯⎯→ ⎯⎯⎯⎯→100 50 25 12 5 6 25 3 125  

     .    / / /
× × × × ×

⎯⎯→ ⎯⎯→ ⎯⎯→ ⎯⎯→ ⎯⎯→
1 1 1 1 1
2 2 2 2 22100 50 25 12 5 6 5 3 125  

     :     n
na a ( )= ×1

1
2  

a1     na         n  .    
n                   .      

n na a , a a+ = =1 1
1
2 .  ½k{ ÁoPw ·I¶p Rk¶oμø ¾μÃº jHk÷U oμø ¾μÃº ¦Ä −¼ö=  

                          مثال:
        

:  n    .  n ½k{ ÁoPw ·I¶p Rk¶oμø ¾μÃº jHk÷U oμø ¾μÃº ¦Ä −¼ö= = = =10 52  

  n
n /a a ( ) ( )= × = × = × = = =5

1
1 1 1 150 75150 150 4 68752 2 32 32 16  

 هندسي ةدنبال

  n
na a r −= 1

1

  n mn n

n m

a a
r ra aIÄ −+= =1

  .       

    a ,b,c      b a c=2 b a c= ±   .b 
   a  c   . 

  n
n

rS a ( )r
−= −1

1
1

  r > ←1  r ←< <0 1 
 m      a  b  m + ←2   m br a

+ ←=1 

  
  

                         .  
  )98(سراسري        

            
           1

2  n         .  
  )98(خارج از كشور          

            
             .              

   )94(سراسري   
 /   /   /   /  
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                         .
  )95(خارج از كشور       

 /   /   /   /  
  

  
  )    (   :1تيپ 
. (                 :2تيپ        (  
  )       (   :3تيپ 

  

.     نوبت شماست:     
  
  

        .  m br r r r ra
+ +  = = = = =1 4 1 5 5 5972 243 3 34  

  × × × × ×⎯⎯→ ⎯⎯→ ⎯⎯→ ⎯⎯→ ⎯⎯→3 3 3 3 34 12 36 108 324 972  
 » «.    + + + + + =4 12 36 108 324 972 1456  

  
× × × × ×

⎯⎯→ ⎯⎯→ ⎯⎯→ ⎯⎯→ ⎯⎯→
1 1 1 1 1
2 2 2 2 2224 112 56 28 14 7  

 » «.    + + + + + =224 112 56 28 14 7 441  
  a a , a a a a a a a ?= = + + + + = +4 1 6 1 2 3 4 5 68 24 

  
a a a r a r r

a ( ) a
a a ra r

 = = = =
=




=   = = =  
= = 

 



3 3 3

4 1 1 1 5
1 1556 11

8 8 8 2 2 24 32 24 32 424 2424
  

  × × × × ×⎯⎯→ ⎯⎯→ ⎯⎯→ ⎯⎯→ ⎯⎯→2 2 2 2 23 3 3 6 12 244 2  

  /+ ++ + + + + = + = + = = =3 3 3 6 9 9 180 1893 6 12 24 45 45 47 254 2 4 4 4 4  

        a =1
3
4 r = 2 .        

 » «.    
n

n /rS a Sr
− − − −= × = × = × = × = × =− − − −

6
1 6

1 3 1 2 3 1 64 3 63 3 63 47 251 4 1 2 4 1 4 1 4 1   

  
a (a a )

a a a a a (a a )
+ + +

⎯⎯⎯⎯→ ⎯⎯⎯⎯⎯⎯⎯→+ + + +1 1 1
10 1

1
1 1 1 1 1

0 1
100 100 0

1 1
1 1 1 1
10 10 10 10  

  a ,a a ,a a a a ,+ + + + 1 1 1 1 1 1 1
1 1 1 1
10 10 10 100  

  ( / ) ( / )/ / / / / /a , a , a , a , a , ( ) a , a a ( ) a× ×  ⎯⎯⎯→ ⎯⎯⎯→ 2
1

1 1 1 1 2
1 1 1 1 1 1 1 11 1 1 21 1 1 1 1 1 1 1 1  

                        
                         .

   :  r ( / ) / /
a a r

r ( )a a
=⎯⎯⎯= = =⎯→1 1

4
4 45 1

1 1
1 1 1 4641  

 » «.   
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1001.     , , ,− 4 6  )71 يسراسر(    9

 − 71
4   − 51

4   81
4   61

4  

1002.     − 1
16   . − 1

 )72 يسراسر(       2
            

1003.                  

    1
2   2

2   2  

1004.     n×
2

3 2
 )68 يسراسر(       .  

 1
6   1

3   1
2   2

3  
1005.           .  )76 يسراسر(      

 1
3   1

2        
1006.               .  )72 يسراسر(        

 1
9   1

3        
1007.           .  )77 يسراسر(         

            
 )66 يسراسر(                  .1008

            
1009. na n     a a=5 88 a =1  )75آزاد (        4

 1
2   1

4   1
8   1

16  

1010.          1
32   .  1

  )62 يسراسر(       2

 − 2
3   − 1

6   1
8   3

2  
1011.                     

 16   16 2   8   8 2  
1012.       16

 )63 يسراسر(              9

 2
3   3

4   4
3   3

2  
1013.                           

 )83 يسراسر(        .      
 /   /   /   /  

1014.              .  )75آزاد (       

          3
2  

1015.          /  .  )77 يسراسر(            

 1
3   1

2   2
3   3

2  

1016.         9
  )88 يسراسر(                2

            
1017.             .            .  

  )87 شوركخارج از (     
            

1018.                             
 )83آزاد (   »    «        
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  )77آزاد (      .                  .1019
          2

3  
1020. »  «       y x , y , y x− + + −2  )78آزاد (     2

            
1021.    1

16 1
 )73 يسراسر(    4

 1
2   1

8   5
16   5

32  

1022.  5
3abc 5

12         b    )81 يسراسر( 
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3   5

6   3
4   4

5  
1023.      x x− + =2 22 32  )69 يسراسر(    0

 26      4 2     
 )71آزاد (       .                  .1024

       65
8   57

7  
 )84آزاد (                      .1025

            

  
1026.       , ,32  )76 يسراسر(    16

            
1027.     , ,1 1

2  )67 يسراسر(    4
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256   5

64   255
256   230

128  
1028.   (x )+ 4x (x )−   )74آزاد (      .        2

            
  )76آزاد (                       .1029

            
1030.      2

3      .     211
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1031.       1

2     363   )91شور كخارج از (     .  4
            

 )78آزاد (        . » «              .1032
 n−3           

 )84آزاد (     »  «             .1033
            

  )75آزاد (                      .1034
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2         3
2  

1035.       a   r n    n  )74 يسراسر(        1+
 nar −1   na r −2 1   na r2   nar  
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a a / a a d /
a a / a d a d /

+ = + + = 
 + = + + +


=

1 2 1 1
3 4 1 1

7 5 7 5
5 5 2 3 5 5  

  
a d /

d d
a d /


+ =

= − =
=

 − +

1
1

2 7 5 14 2 22 5 5 5  

.          n   
              .  

  n
na a , a= − = − = = − =1 2

1 1 1 1 2 1 3
3 6 3 6 6 3 6 6  

  d a a= − = − = =2 1
3 1 2 1
6 6 6 3  

  n
n nS [ a (n )d] [ ( ) (n ) ]= + − = + −1

1 12 1 24 2 12 2 6 3  

  n n n( n) = + − = 
 


1 1 1 148 483 3 3 3  

  n n = × = = ±2 3 48 144 12  
      −12   .    

         دقّـت!    .
:               

.         »مجموع جملات«  
:     .      n n na S S −= − 1 

  S a= =1 1
1
2  

  S a a a a a− = + = + = =2 1 2 2 2 2
3 1 3 1 12 2 2 2  

  d a a= − = − =2 1
1 11 2 2  

     :      , ,1 12   

   n
nS [ a (n )d] S [( ) ( )]= + − = × + ×1 4

4 1 12 1 2 32 2 2 2  

  [ ] ( )= + = =3 52 1 2 52 2  
.   S =5 55 d = 4 a ?=1 

  n
nS [ a (n )d]= + −12 12  

  [ a ( )( )] a a = + − = + =1 1 1
555 2 5 1 4 11 8 32  

.            
             

+ =40 51 91    .S =4 40 S =7 91    

a1    :  
( a d)

( a d)

 = +

 = +

440 2 32
791 2 62

  

  a d a d
a

a d a d
= + − = − −  = = + = + 

 
20 2 3 40 4 6 726 2 6 26 2 6  

.             
      :       

  a S S ( ( )) ( ( ))= − = + − +4 4 3
4 31 3 4 1 3 32 2  

  = × − × = − =32 13 10 26 15 112  

.    :         
  :       n

nS ( a (n )d) S ( a d)= + =− +1 5 1
52 1 2 42 2  
  a d a d = + + =1 160 5 10 2 12  

            :    
  a a (a a a )+ = + +4 5 1 2 33  

  (a d) (a d) a (a d) (a d) + + + = + + + +1 1 1 1 13 4 3 3 3 2  
  a d a a d a d a d + = + + + ++ =1 1 1 1 12 7 3 3 3 3 6 7 2 0  

          :  

  
a d a d

a a
a d a d
+ = + = 

− = = − + = −


− =



1 1

1 1
1 1

2 12 2 12
6 12 27 2 0 7 2 0  

  a d
d d d

+ =
− +⎯⎯⎯⎯⎯→  = = =

2 121 2 2 12 2 14 7  
.            

           :  
  n n n
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