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7

dqN fo'ks"k Jsf.k;k¡dqN fo'ks"k Jsf.k;k¡dqN fo'ks"k Jsf.k;k¡dqN fo'ks"k Jsf.k;k¡

eku yhft, fd vkidks izR;sd fnu bl izdkj iRFkj bdës djus dks dgk tkrk gS fd igys
fnu ,d iRFkj ysuk gS] nwljs fnu igys fnu ds iRFkjksa ls nqxqus iRFkj bdës djus gSaA rhljs
fnu nwljs fnu ds iRFkjksa ls nqxqus iRFkj bdës djus gSa rFkk blh izdkj vkxs HkhA fQj bu
iRFkjksa dks frfFkuqlkj O;ofLFkr djuk gS rks vkidks ,d

1, 2, 22, 23, ....... tSlk vuqØe izkIr gksxk

vuqØe ls gesa ,d Js.kh izkIr gksrh gSA mijksDr vuqØe dh laxr Js.kh 1 + 2 + 22 + 23 + ....

,d tkuh ekuh Js.kh gS ftls fQcksuk'kh (Fibonacci) Js.kh dgrs gSa% 1 + 1 + 2 + 3 + 5+ 8 + 13 + ....

bl ikB esa ge dqN fo'ks"k izdkj ds vuqØeksa dk foLrkj ls v/;;u djsaxsA

     mís';  mís';  mís';  mís';

bl ikB ds v/;;u ds ckn] vki fuEufyf[kr esa leFkZ gks tk;saxs%bl ikB ds v/;;u ds ckn] vki fuEufyf[kr esa leFkZ gks tk;saxs%bl ikB ds v/;;u ds ckn] vki fuEufyf[kr esa leFkZ gks tk;saxs%bl ikB ds v/;;u ds ckn] vki fuEufyf[kr esa leFkZ gks tk;saxs%

• Js.kh dks ifjHkkf"kr djuk

• t
n 
ls fn, gq, eku n ds fy, Js.kh ds inksa dh x.kuk djuk

• vUrj vkSj xf.krh; vkxeu ds fl)kUr dk mi;ksx djds  
2 3

, ,n n n∑ ∑ ∑ dk

eku Kkr djuk
• lk/kkj.k Js.kh tSls  1.3 + 3.5 + 5.7 +..... n inksa rd] dk eku Kkr djuk

  iwoZKku  iwoZKku  iwoZKku  iwoZKku

• Js.kh ¼vuqØe½ dh vo/kkj.kk

• lekUrj Js.kh rFkk xq.kksÙkj Js.kh ds n oka in rFkk n inksa rd ds ;ksx dk Kku

• xq.kksÙkj Js.kh dk mi;ksx dj vkorZ n'keyo fHkUu dks fHkUu la[;k esa ifjofrZr djus
dk Kku

  7.1     Js.khJs.khJs.khJs.kh

u
1
 + u

2
 + u

3
 + ... + u

n
 + .... ds :i dk O;atd Js.kh dgykrk gS] tgka u

1
, u

2
 ,u

3
 ..., u

n
 ...

l[a;kvksa dk vuqØe gSA mi;qZDr Js.kh dks  
1

n

r

r

u
=

∑ ls fu:fir fd;k tkrk gSA ;fn n ifjfer
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gks] rks Js.kh ,d ifjfer Js.kh dgykrh gS] vU;Fkk vifjfer dgykrh gSA bl izdkj ge ns[krs
gSa fd ,d Js.kh fdlh vuqØe ls lEcfU/kr gksrh gSA

bl izdkj Js.kh ,d fo'ks"k fu;e ds vuqlkj O;ofLFkr inksa ds ;ksx dk vuqØe gSA

fuEufyf[kr la[;kvksa ds lewgksa ij fopkj dhft,&

(a) 1, 6, 11, ... (b)
1 1 1 1

, , , ,
3 6 9 12

K (c) 48, 24, 12, ... (d) 12, 22, 32, ....

(a), (b), (c), (d) lHkh vuqØe gS] D;ksafd ;s in ,d fu;e ds vuqlkj tqM+s gq, gSaA budh laxr
Jsf.k;ka bl izdkj gSa%

1 + 6 + 11 + ..., 
1

3

1

6

1

9

1

12
+ + +  + ..., 48 + 24 + 12 + ..., 12 + 22 + 32 + ...

mnkgj.kmnkgj.kmnkgj.kmnkgj.k  7.1.    fuEufyf[kr izR;sd  vuqØe ds izFke  6 inksa dks fyf[k,] ftldk noka in gS%

       (a) T
n
 = 2n + 1, (b) a

n
 = n2 – n + 1 (c) f

n
 = (– 1)n. 5n

rRi'pkr ml vuqØe ls lEcfU/kr Js.kh Kkr dhft,A

gy% gy% gy% gy%   (a) T
n
 = 2n + 1

 n = 1 ds fy,] T
1
 = 2.1 + 1 = 3 n = 2 ds fy,] T

2
 = 2.2 + 1 = 5

n = 3 ds fy,] T
3
 = 2.3 + 1 = 7 n = 4 ds fy,]T

4
 = 2.4 + 1 = 9

n = 5 ds fy,] T
5
 = 2.5 + 1 = 11 n = 6 ds fy,] T

6
 = 2.6 + 1 = 13

bl izdkj mijksDr vuqØe ls lEcfU/kr Js.kh gS% 3 + 5 + 7 + 9 + 11 + 13 + ...

(b) a
n
 = n2 – n + 1

n = 1 ds fy,] a
1
 = 12 – 1 + 1 = 1 n = 2 ds fy,] a

2
 = 22 – 2 + 1 = 3

n = 3 ds fy,] a
3
 = 32 – 3 + 1 = 7 n = 4 ds fy,] a

4
 = 42 – 4 + 1 = 13

n = 5 ds fy,] a
5
 = 52 – 5 + 1 = 21 n = 6 ds fy,] a

6
 = 62 – 6 + 1 = 31

bl izdkj mijksDr vuqØe ls lEcfU/kr Js.kh gS%  1 + 3 + 7 + 13 +...

(c) ;gka f
n
 = (–1)n 5n

n = 1 ds fy,] f
1
 = (–1)1 51= – 5 n = 2 ds fy,]  f

2
 = (–1)2 52=  25

n = 3 ds fy,] f
3
 = (–1)3 53= – 125 n = 4 ds fy,]  f

4
 = (–1)4 54=  625

n = 5 ds fy,]  f
5
 = (–1)5 55= – 3125 n = 6 ds fy,] f

6
 = (–1)6 56=  15625

 vuqØe ls lEcfU/kr laxr Js.kh gS%

–5 + 25 – 125 + 625 – 3125 + 15625 –
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mnkgj.kmnkgj.kmnkgj.kmnkgj.k 7.2.    fuEufyf[kr izR;sd vuqØe dk 'n' oka in fyf[k,%

     (a) –2 + 4 – 6 + 8 – .... (b) 1 – 1 + 1 – 1 +  ....

     (c) 4 + 16 + 64 + 256 + .... (d) √2 + √3 + 2 + √5 + ....

gy%gy%gy%gy%     (a) Js.kh gS%  – 2 + 4 – 6 + 8 .......

;gka fo"ke in dh la[;k,a _.kkRed gSa rFkk le in dh la[;k,a /kukRed gSaA mijksDr Js.kh vuqØe

–1 + 2 –3 + 4 – ....  dks 2 ls xq.kk djus ij izkIr gksrh gSA

∴ T
n
 = 2 (–1)n n= (–1)n 2n

(b) Js.kh gS% 1 – 1 + 1 – 1 + 1– ...... ∴ T
n
 = (–1)n + 1

(c)  Js.kh gS%  4 + 16 + 64 + 256 + ....

 mijksDr Js.kh dks bl izdkj fy[k ldrs gSaA 4 + 42 + 43 + 44 + .....

 vFkkZr~ n okW in T
n
 = 4n.

(d)  Js.kh gS%  √2 + √3+ 2 + √5 + ... vFkkZr~ √2 + √3 + √4 + √5 + ...

  blfy, n okW in T
n
 = n + 1.

   ns[ksa vkius fdruk lh[kk 7.1

1.  ftl vuqØe dk nok¡ in fuEufyf[kr gS mlds izFke 6 in fyf[k,%

(a)
( 1) ( 2)

6
n

n n n
T

+ +
= (b)

2
1

2 3
n

n
a

n

−
=

−

2.  ;fn  A
1
 = 1  vkSj A

2
 = 2 gks,  rks  A

6
  Kkr dhft, tcfd  A

n
 = 

1

2

, ( 2)n

n

A
n

A

−

−

>

3.  fuEufyf[kr vuqØe dk nok¡ in fyf[k,%

(a)
1 1 1

1
2 3 4

− + − + −L (b) 3 – 6 + 9 – 12 + ....

 7.2  izFke izFke izFke izFke  n izkÑr la[;kvksa ds ?kkrkadksa dk ;ksx Kkr djukizkÑr la[;kvksa ds ?kkrkadksa dk ;ksx Kkr djukizkÑr la[;kvksa ds ?kkrkadksa dk ;ksx Kkr djukizkÑr la[;kvksa ds ?kkrkadksa dk ;ksx Kkr djuk

(a) izFke n izkÑr la[;kvksa dk vuqØe gS&

1 + 2 + 3 + 4 + .... + n.

ekuk S
n
 = 1 + 2 + 3 + ... + n

;g ,d lekUrj Js.kh gS ftldk izFke in 1, lkoZ vUrj 1 rFkk inksa dh la[;k n gSA

∴ [ ] [ ]2.1 ( 1)1 2 1
2 2

n

n n
S n n= + − = + −  vFkkZr~ 

( 1)

2
n

n n
S

+
=
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∴ ge fy[k ldrs gSa fd  
( 1)

2

n n
n

+
=∑

(b) izFke n izkÑr la[;kvksa ds oxks± dk ;ksx Kkr djukA

ekuk S
n
 = 12 + 22 + 32 + .... + n2

loZlfedk] n3 – (n –1)3 = 3n2 – 3n + 1 dk mi;ksx djus ij mijksDr loZlfedk esa

n = 1, 2, 3, ...., n – 1, n vkfn eku j[kus ij gesa izkIr gksrk gS%&

13 –03 = 3.12 – 3.1 + 1

23 –13 = 3.22 – 3.2 + 1

33 –23 = 3.32 – 3.3 + 1

LL LL

LL LL

n3 – (n –1)3 = 3n2 – 3n + 1

bldk ;ksx djus ij gesa izkIr gksrk gS%

n3– 03 = 3 (12 + 22 + 32 +...+ n2) – 3 (1 + 2 + 3 + ... + n) + (1 + 1 + 1 +... n inksa rd)

;k n3 = 3 S
n
 – 3 

( )1

2

n n
n

+ 
+ 

 

( )1

2

n n
n

+ 
= 

 
∑L Q

;k 3
3 1

2

3
S n

n n
nn = +

+( )
–

= n n
n

n( – ) ( )
2

1
3

2
1+ +  = n n n( ) –+ +

F
HG

I
KJ1 1

3

2
 = 

n n n( ) ( )+ +1 2 1

2

∴ S
n n n

n =
+ +( ) ( )1 2 1

6
 vFkkZr~ n

n n n2 1 2 1

6
=

+ +

∑
( ) ( )

(c) izFke  n izkÑr la[;kvksa ds ?kuksa dk ;ksx Kkr djuk

   ;gka S
n
 = 13 + 23 + 33 + ... + n3

loZlfedk  n4 – (n –1)4 = 4n3 – 6n2 + 4n – 1 dk mi;ksx djus ij

n ds LFkku ij  1, 2, 3, .... vkfn j[kus ij gesa izkIr gksrk gS%

14 – 04 = 4.13 – 6.12 + 4.1 – 1

24 – 14 = 4.23 – 6.22 + 4.2 – 1

34 – 24 = 4.33 – 6.32 + 4.3 – 1

L L

n4 – (n – 1)4 = 4.n3 – 6.n2 + 4.n – 1

;ksx djus ij

n4 – 04 =  4(13 + 23 + ... + n3) – 6(12 + 22 + ... + n2) + 4 (1 + 2 + 3 + ... + n)

            –  (1 + 1 + ... n ckj)
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⇒  n S
n n n

n
n

nn

4
4 6

1 2 1

6
4

1

2
=

+ +L
NM

O
QP +

+
. –

( ) ( )
–

⇒ 4S
n
  = n4 + n(n + 1) (2n + 1) – 2n (n + 1) + n

        = n4 + n (2n2 + 3n + 1) – 2n2 – 2n + n

        = n4 + 2n3 + 3n2 + n – 2n2 – 2n + n = n4 + 2n3 + n2 = n2 (n2 + 2n + 1)

vFkkZr~  4S
n
  = n2 (n + 1)2

∴     S
n n n n

n =
+

=
+ UVW

R
S|
T|

2 2 2
1

4

1

2

( ) ( )

∴

2

3 ( 1)

2

n n
n

+ 
=   

∑  ;k n n
3 2

= ∑∑ ( )

fVIi.kh%fVIi.kh%fVIi.kh%fVIi.kh% iz'uksa esa Js.kh dk ;ksx Kkr djus ds fy,] igys ge Js.kh dk nokW in Kkr djsaxsA

mlds i'pkr~ S
n
 = tn∑ dk mi;ksx djsaxsA

mnkgj.k mnkgj.k mnkgj.k mnkgj.k  7.3.   Js.kh 1.3 + 3.5 + 5.7 + ... ds izFke n inksa dk ;ksx Kkr dhft,A

gy%gy%gy%gy% ekuk S
n
 = 1.3 + 3.5 + 5.7 + ...

Js.kh dk nokW in

           t
n
 = {1, 3, 5, ... dk nokW in} × {3, 5, 7,... dk nokW in}

= (2n – 1) (2n + 1) = 4n2 – 1

          S
n
 = tn∑ = 4 1

2
n –∑ ( )

2
4 1= −∑ ∑n

              = 4
1 2 1

6

n n n
n

( ) ( )
–

+ +

 = 
2 1 2 1 3

3

n n n n( ) ( ) –+ +

              = 
n

n n
3

2 2 3 1 3
2

( ) –+ +  = 
n

n n
3

4 6 1
2

+ –

mnkgj.k mnkgj.k mnkgj.k mnkgj.k 7.4.   Js.kh 1.22 + 2.32 + 3.42 + ... ... ds izFke n inksa dk ;ksx Kkr dhft,A

gy% gy% gy% gy%  ;gka t
n
 = n {2 + (n – 1)}2 = n (n + 1)2 = n. (n2 + 2n + 1)

vFkkZr~ t
n
  = n3 + 2n2 + n

ekuk S
n
 = 1.22 + 2.32 + 2.32 + 3.42 + .... + n. (n + 1)2.

∴         S
n
 = ∑t

n
 = ∑ (n3 + 2n2 + n) = ∑n3 + 2 ∑n2 + ∑n.

= 
n n n n n n n( ) ( ) ( ) ( )+ UVW +

+ +L
NM

O
QP +

+R
S|
T|

1

2
2

1 2 1

6

1

2

2
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= n n
n n n

( )
( )

+
+

+
+

+
L
NM

O
QP1

1

4

2 1

3

1

2

= 
n n

n n
( )

( )
+

+ +
1

12
3 11 10

2
 = 

1

12
1 2 3 5n n n n( ) ( ) ( )+ + +

mnkgj.k mnkgj.k mnkgj.k mnkgj.k 7.5.   Js.kh 2. 3. 5 + 3. 5. 7 + 4. 7. 9 + .... ds izFke n inkas dk ;ksx Kkr dhft,A

gy%gy%gy%gy%  ekuk  S
n
 = 2. 3. 5. + 3. 5. 7 + 4. 7. 9 + ....

Js.kh dk nokW in t
n

= {2, 3, 4, ... dk nokW in} × {3, 5, 7, ... dk nokW in } × {5, 7, 9, .... dk nokW in}

= (n + 1) × (2n + 1) × (2n + 3) = (n + 1) [4n2 + 8n + 3]

= 4n3 + 12n2 + 11n +3

∴    S
n
   = ∑ t

n
 = ∑ [4n3 + 12n2 + 11n + 3] = 4 ∑n3 + 12 ∑n2 + 11 ∑n + ∑(3)

= 4
1

4

12 1 2 1

6

11 1

2
3

2 2
n n n n n n n

n
( ) ( ) ( ) ( )+

+
+ +

+
+

+

 = n n n n n
n n

n
2 2

1 2 1 2 1
11 1

2
3( ) ( ) ( )

( )
+ + + + +

+
+

= 
n

n n n n n
2

2 1 4 1 2 1 11 1 6
2

( ) ( ) ( ) ( )+ + + + + + +

 = 
n

n n n n n n
2

2 2 1 4 2 3 1 11 17
2 2

( ) ( )+ + + + + + +

3 2
2 12 25 21

2

n
n n n = + + + 

mnkgj.k mnkgj.k mnkgj.k mnkgj.k 7.6.  fuEufyf[kr Js.kh ds n inksa dk ;ksx Kkr dhft,% 
1

13

1

35

1

5 7. . .
...+ + +

gy%gy%gy%gy% t
n n

n =

+

1

2 1 2 1( – ) ( )
=

+

F
HG

I
KJ

1

2

1

2 1

1

2 1n n–
–

Øe'k% n = 1, 2, 3, .... j[kus ij

t1

1

2
1

1

3
=
L
NM
O
QP– , t2

1

2

1

3

1

5
=
L
NM
O
QP– , t3

1

2

1

5

1

7
=
L
NM
O
QP–

 L L

t
n n

n =

+

L
NM

O
QP

1

2

1

2 1

1

2 1( – )
–

( )

;ksx djus ij] 1 2

1 1
1

2 2 1
nt t t

n

 
+ + + = − 

+ 
L =

+

n
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   ns[ksa vkius fdruk lh[kk    7.2

1. fuEufyf[kr Jsf.k;ksa esa izR;sd ds n inksa dk ;ksx Kkr dhft,%

(a) 1 + (1 + 3) + (1 + 3 + 5) + ... (b)
1 1 1

1.4 4.7 7.10
+ + +L

(c) (1) + (1 + 3) + (1 + 3 + 32) + (1 + 3 + 32 + 33) + ...

2. ml Js.kh    dssss  n inksa dk ;ksx Kkr dhft,] ftldk nok¡ in n(n + 1) (n + 4) gSA

3. fuEufyf[kr Js.kh ds n inksa dk ;ksx Kkr dhft,% 1. 2. 3 + 2. 3. 4. + 3. 4. 5+L

• u
1
 + u

2 
+ u

3
 + ..... + u

n
 + ... ds :i dk O;atd Js.kh dgykrk gS]

         tgka  u
1
, u

2
, u

3
 .... u

n
, .... l[a;kvksa dk vuqØe gSA

•
r

n n

r

n

=
+

=

∑
( )1

21

•
r

n n n

r

n
2

1

1 2 1

6
=

+ +

=

∑
( ) ( )

•
r

n n

r

n
3

2

1

1

2
=

+ UVW
R
S|
T|=

∑
( )

• S
n
 = ∑t

n

    lgk;d osclkbVlgk;d osclkbVlgk;d osclkbVlgk;d osclkbV

• http://en.wikipedia.org/wiki/Sequence_and_series

• http://mathworld.wolfram.com/Series.html

1. fuEufyf[kr Jsf.k;ksa esa izR;sd dk ;ksx Kkr dhft,%

(a) 2 + 4 + 6 + ... dk 40 inksa rd       (b) 2 + 6 + 18 + ... dk  6 inksa rdA

2. fuEufyf[kr Jsf.k;ksa esa izR;sd dk n inksa rd ;ksx Kkr dhft,%

(a)  1 + 3 + 7 + 15 + 31 + ..... (b)
1

135

1

35 7

1

5 7 9. . . . . .
+ +  + .....

(c)
3

14

5

4 9

7

9 16

9

16 25. . . .
....+ + + +

C

A1

% + vkb;s nksgjk,¡

lgk;d osclkbV

vkb, vH;kl djsa
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3. Js.kh 12 + 32 + 52 + .... ds izFke n inksa dk ;ksx Kkr dhft,A

4. Js.kh 5 + 7 + 13 + 31 + .... ds n inksa dk ;ksx Kkr dhft,A

5. Js.kh 2 3

4 7 10
1

5 5 5
+ + + +L  ds n inksa dk ;ksx Kkr dhft,A

6. 22 + 42 + 62 + ... + (2n)2 dk ;ksx Kkr dhft,A

7. fn[kkb, fd 
1 2 2 3 1

1 2 2 3 1

3 5

3 1

2 2 2

2 2 2

× + × + + × +

× + × + + × +

=
+

+

...... ( )

...... ( )

n n

n n

n

n

ns[ksa vkius fdruk lh[kk ns[ksa vkius fdruk lh[kk ns[ksa vkius fdruk lh[kk ns[ksa vkius fdruk lh[kk  7.1

1. (a) 1, 4, 10, 20, 35, 56 (b) 0 3
8

3
3

24

7

35

9
, , , , ,

2.
1

2

3. (a)
1

( 1)
n

n
− (b) (–1)n +1 3n

ns[ksa vkius fdruk lh[kkns[ksa vkius fdruk lh[kkns[ksa vkius fdruk lh[kkns[ksa vkius fdruk lh[kk 7.2

1. (a)
1

6
1 2 1n n n( ) ( )+ + (b)

3 1

n

n +

(c)
11

(3 2 3)
4

n
n

+

− −

2.
2( 1)

3 23 34
12

n n
n n

+
 + + 

3.
1

( 1) ( 2) ( 3)
4

n n n n+ + +

vkb, vH;kl djsavkb, vH;kl djsavkb, vH;kl djsavkb, vH;kl djsa

1. (a) 1640 (b) 728

2. (a) 2n+ 1 – n – 2

(b)
1

12

1

4 2 1 2 3
–

( ) ( )n n+ +
(c) 1

1

1
2

–
( )n +

3.
n

n
3

4 1
2

( – ) 4.
1

(3 8 1)
2

n
n+ −

5.
5

4

15

16
1

1

5

3 2

4 5
1 1

+
F
HG

I
KJ– –

–

. ( )
– –n n

n
6.

2 1 2 1

3

n n n( ) ( )+ +

mÙkjekyk
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