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xf.krh; vkxeu dk fl)kUrxf.krh; vkxeu dk fl)kUrxf.krh; vkxeu dk fl)kUrxf.krh; vkxeu dk fl)kUr

vki vius nSfud thou esa ifjfLFkfr ds vuqlkj fofo/k izdkj ds rdks±] dk iz;ksx djrs gSaA

mnkgj.kkFkZ] ;fn vki dks ;g Kkr gqvk gks fd vki ds fe= ds ;gk¡ lUrku iSnk gqbZ] rks vki

tkuuk pkgsaxs fd og iq=h gS vFkok iq=A ;gk¡ vki ,d fo'ks"k fLFkfr ds fy, lkekU; fl)kUrksa

dk mi;ksx djsaxsA bl izdkj dk rdZ fuxeu rdZ dk mnkgj.k gSA

vkb,] vc ge ,d nwljh fLFkfr ij fopkj djsaA tc vki vius vklikl ns[krs gSa rks Kkr gksrk

gS fd fo|kFkhZ fu;fer :i ls i<+rs gSa] os ijh{kk esa vPNk djrs gSaA vki blls lkekU; fu;e

¼fopkjèkkjk½ ¼xyr ;k lgh½ cuk ldrs gSa fd ^^tks Hkh fu;fer :i ls i<+sxk] ijh{kk esa vPNk

djsxkA** bl esa vki vusd fof'k"V mnkgj.kksa }kjk lkekU; fu;e fcuk,¡xsA ,slk rdZ vkxefud

(inductive) dgykrk gSa] tks rdZ dh ,d ,slh izfØ;k gS] ftlesa vusd fof'k"V fLFkfr;ksa ds

O;fDrxr izs{k.kksa rFkk fopkjksa }kjk O;kid fu;eksa dk irk yxk;k tkrk gSA ,sls rdZ dk mi;ksx

foKku rFkk xf.kr esa fd;k tkrk gSA

xf.krh; vkxeu bl izfØ;k dk vkSj vf/kd ;FkkFkZ :i gSA ,slh ;FkkFkZrk dh vko';drk gksrh

gS] D;ksafd dksbZ dFku xf.kr ds vuqlkj rHkh lR; ekuk tkrk gS tc izR;sd fLFkfr esa] ftlds

lanZHk esa og gS] ml dh lR;rk n'kkZbZ tk ldsA bl ikB esa ge loZizFke dFku ls vkidk ifjp;

djok;saxs vkSj mlds i'pkr~ xf.krh; vkxeu ds fl)kUr ls ifjfpr gksdj bldh lgk;rk ls

fofHkUu xf.krh; dFkuksa dks fl) djsaxsA

         mís';       mís';       mís';       mís';

bl ikB ds vè;;u ds ckn] vki fuEufyf[kr esa leFkZ gks tk,¡xs%

•    ;g crk ikuk fd fn;k gqvk okD;k dFku gS vFkok ugha gSaA

• xf.krh; vkxeu ds fl)kUr dk dFku nsuk

• dFku P(n) dks n = 1 ds fy, lR;kfir djuk

• ;fn dFku P(k) lR; gks] rks dFku P(k +1 ) dks lR;kfir djuk

• xf.krh; vkxeu ds fl)kUr }kjk dqN xf.krh; dFkuksa dks fl) djuk

10
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 iwoZ Kku% iwoZ Kku% iwoZ Kku% iwoZ Kku%

• la[;k fudk;

• la[;kvksa rFkk O;tdksa ij pkj ewy&Hkwr lafØ;k,¡A

 10.1 dFku D;k gS\dFku D;k gS\dFku D;k gS\dFku D;k gS\

vki vius nSfud O;ogkj esa cgqr lh ckrsa okD;ksa ds :i esa djrs gSaA bu okD;ksa esa ls os] tks ;k
rks lR; ;k vlR; gksrs gSa] mUgsa dFkudFkudFkudFku    ;k lk/;lk/;lk/;lk/;    dgrs gSaA mnkgj.kkFkZ]

^^eSa chl o"kZ dk gw¡]** vkSj ;fn x = 3, rks x2 = 9** dFku gSa( ijUrq ^^vki dc tk,¡xs\** rFkk ^^fdruk
vk'p;Ztud!** dFku ugha gSaA

/;ku nhft, fd dFku ,d fuf'pr okD; gksrk gS] tks ;k rks lR; gksrk gS ;k vlR;] nksuksa ,d lkFk ughaA
mnkgj.kkFkZ ‘x – 5 = 7’ dFku ugha gS D;ksafd ge ugha tkurs fd x dk eku D;k gSA ;fn x = 12 gS rks ;g
lR; gS ijUrq ;fn x = 5 gS] rks ;g vlR; gSA vr% ‘x – 5 = 7’ dks xf.krKksa us dFku ugha ekukA

ijUrq ^^x – 5 = 7 ⇒ x = 12** rFkk lHkh okLrfod x ds fy, x – 5 = 7 nksuksa dFku gSaA buesa ls
izFke lR; rFkk f}rh; vlR; gSA

 mnkgj.k mnkgj.k mnkgj.k mnkgj.k  10.1.   fuEufyf[kr esa ls dkSu ls okD; dFku gSa\

(i) Hkkjr dk jk"Vªifr dHkh efgyk ugha jghA

(ii) 5 le la[;k gSA

(iii) xn > 1

(iv) (a + b)2 = a2 + 2ab + b2

gy %gy %gy %gy % (i) vkSj (ii) dFku gSa (i) lR; gS vkSj (ii) vlR; gSA (iii) dFku ugha gS D;ksafd tc rd  x vkSj
y ds ekuksa dk ijkl Kkr ugha gS] ge ml dh lR;rk ;k vlR;rk fu/kkZfjr ugha dj ldrsA

vc (iv)  dks nsf[k,A izFke n`f"V esa ;g dFku ugha yxsxk] ftl vk/kkj ij (iii) ugha gSA ijUrq è;ku
ls (iv) dks nsf[k,A a rFkk b ds lHkh ekuksa ds fy, ;g lR; gSA ;g ,d loZlfedk gSA ;|fi ;gk¡
a vkSj b ds ekuksa dk ijkl ugha fn;k x;k gS] rc Hkh (iv) ,d dFku gSA

dqN dFku] tSlk ,d uhps fn;k x;k gS] lkekU;r% izkdr̀ la[;kvksa ds fy, gSaA vkb, uhps fn,
x, dFku ij fopkj djsaA

1 2
1

2
+ + + =

+
...

( )
n

n n

;g izkÑr la[;k n ls lEc) gSA ge bl dFku dks P (n) dgsaxsA ¼;gk¡ P lk/; dks lwfpr djrk gSA½

rc P (1)  gksxk %  
1(1 1)

1
2

+
=

blh izdkj P (2) gksxk % 
2(2 1)

1 2
2

+
+ =   bR;kfn
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vkidks bl ladsr fpg~u ls HkyhHkk¡fr vH;Lr djkus ds fy, ge dqN vkSj mnkgj.kksa ij fopkj djrs gSa%

mnkgj.kmnkgj.kmnkgj.kmnkgj.k 10.2.  ;fn P (n) ' 2n > n–1' dks O;Dr djrk gS rks P (1), P (k) rFkk  P  (k+1) fyf[k,
tgk¡ k N∈ A

gy %gy %gy %gy %  n ds LFkku ij Øe'k% 1, k rFkk k + 1, j[kus ij ge izkIr djrs gSa %

P (1) : 21 > 2 – 1, vFkkZr~ 2 > 1

P (k) : 2k  > k – 1

P (k + 1) : 2k + 1 > (k + 1) – 1, vFkkZr~ 2k + 1 > k

mnkgj.kmnkgj.kmnkgj.kmnkgj.k 10. 3.   ;fn P (n) uhps fy[kk dFku gS %

‘1 + 4 + 7 + (3n – 2) =
−n n( )3 1

2
]

rks  P (1), P(k) vkSj  P(k + 1) fyf[k,A

gy %gy %gy %gy % P(1) fy[kus ds fy,]  P(n)  ds ck;sa i{k esa tc n ds LFkku ij 1 fy[krs gSa rks vfUre in

3× 1 – 2,  izkIr gksrk gS tks igyk in gS] vFkkZr~ ck;sa i{k esa dsoy ,d in gh gS tks izFke in gSA

P(1) dk nk;k¡ i{k  = 
1 3 1 1

2
1

× × −
=

( )

vr% P(1) '1 = 1' gSA

 n ds LFkku ij 2 j[kus ij ge izkIr djrs gSa]

P(2) : 1 + 4 =
2 3 2 1

2

× × −( )
, vFkkZr~  5 = 5.

n ds LFkku ij Øe'k% k rFkk  k + 1, j[kus ij ges izkIr gksrk gS %

P(k) : 1 + 4 + 7 + .... + (3k – 2) = 
k k( )3 1

2

−

P(k + 1) : 1 + 4 + 7 + .... + (3k – 2) + [3 (k + 1) – 2] 
( 1)[3( 1) 1]

2

k k+ + −
=

vFkkZr~ 1 + 4 + 7 +.... + (3k + 1) = 
( )[( )k k+ +1 3 2

2

     ns[ksa vkius fdruk lh[kk ns[ksa vkius fdruk lh[kk ns[ksa vkius fdruk lh[kk ns[ksa vkius fdruk lh[kk 10.1

1. fuEufyf[kr esa ls dkSu&dkSu ls dFku gSa\

(a) 1 + 2 + 4    ........+ 2n > 20 (b) 1 + 2 + 3 + ....... + 10 = 99

(c) psUubZ eqEcbZ dh rqyuk esa vf/kd lqUnj gS (d) rktegy dgk¡ gS\

(e) 
1

1 2

1

1 1×

+ +

+

=

+

...
( )n n

n

n
, n = 5 ds fy,  (f) cosecθ < 1
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2. fn;k gS fd P(n) : n3 + 5n dk 6 ,d xq.ku[k.M gSA P(1), P(2), P(k) rFkk P(k+1) fyf[k,
tcfd  k ,d izkdr̀ la[;k gSA

3.  P(1), P(k) vkSj P(k + 1), fyf[k, ;fn  P(n) gS %

(a) 2n
≥  

n + 1          (b) (1 + x)n ≥  1 + nx

(c) n (n +1) (n + 2), 6 ls foHkkT; gSA     (d) (xn – yn),  (x – y) ls foHkkT; gSA

(e) (ab)n = an bn (f) 
n n n

5 3

5 3

7

15
+ +

F
HG

I
KJ ,d izkdr̀ la[;k gSA

4. P(1), P(2), P(k) rFkk P(k +1), fyf[k, ;fn P(n) fuEu gS %

(a) 
1

1 2

1

1 1×

+ +

+

=

+

...
( )n n

n

n
(b) 1 + 3 + 5 + ........ + (2n −1) = n2

(c) ( ) ( ) .... ( ) ( )1 2 2 3 1 1 2
× + × + + + < +n n n n

(d) 
1

1 3

1

3 5

1

2 1 2 1 2 1×

+

×

+

− +

=

+

...
( )( )n n

n

n

,sls dFkuksa] tks mnkgj.k 10.2 rFkk 10.3 esa fn, gq, gSa] dh lR;rk vFkok vlR;rk dh vki tk¡p
dSls djsaxs\ ,d izHkko'kkyh fof/k xf.krh; vkxeu gS] ftldh vc ge ppkZ djsaxsA

 10.2 xf.krh; vkxeu dk fl)kUrxf.krh; vkxeu dk fl)kUrxf.krh; vkxeu dk fl)kUrxf.krh; vkxeu dk fl)kUr

xf.krh; vkxeu bl izfØ;k dk vkSj vf/kd ;FkkFkZ :i gSA ,slh ;FkkFkZrk dh vko';drk gksrh gS]
D;ksafd dksbZ dFku xf.kr ds vuqlkj rHkh lR; ekuk tkrk gS tc izR;sd fLFkfr esa] ftlds lanZHk esa og
gS] ml dh lR;rk n'kkZbZ tk ldsA fuEufyf[kr fl)kUr mlds ?kfVr gksus dh tk¡p djkrk gSA

xf.krh; vkxeu dk fl)kUrxf.krh; vkxeu dk fl)kUrxf.krh; vkxeu dk fl)kUrxf.krh; vkxeu dk fl)kUr

eku yhft, fd P(n) izkdr̀ la[;k n ls lEc) dksbZ dFku gSA ;fn

(i) ;g n = 1, ds fy, lR; gS] vFkkZr~ P(1) lR; gS] vkSj

(ii) P(k), k ≥  1, dks lR; ekurs gq, ;g fl) fd;k tk ldrk gS fd P(k+ 1) lR; gS]
rc P(n) izR;sd izkdr̀ la[;k n ds fy, vo'; gh lR; gksxkA

uksVuksVuksVuksV  dhft, fd mi;qZDr izfrca/k (ii) ls vfHkizk; ;g ugha gS fd P(k) lR; gSA blls vfHkizk;
gS fd tc P(k) lR; gS rHkh P( k + 1) lR; gSA

mnkgj.kkFkZ] vkb, fopkj djsa] fd xf.krh; vkxeu ds fl)kUr ls n = 11 ds fy, P(n) ds lR;
gksus dk fu"d"kZ dSls fudyrk gSA (i) ls P(1) lR; gSA tc P(1) lR; gS rks ge (ii) esa k = 1 esa
j[k ldrs gSA vr% P(1 + 1) vFkkZr~ P(2) lR; gSA P(2) lR; gS rks ge (ii) esa k = 2 esa j[k ldrs
gSa vkSj P(2 + 1) vFkkZr~ P(3) lR; gSA vc (ii) esa k = 3 j[kus ij gesa P(4) dh lR;rk izkIr gks tkrh
gSA bl izfØ;k dks blh izdkj pykrs jgus ij gesa P(11) dh lR;rk izkIr gks tk,xhA
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;g Li"V gS fd mi;qZDr rdZ esa 11 dh dksbZ fo'ks"k Hkwfedk ugha gSA ge] blh izdkj P(137) dks
Hkh lR; fl) dj ldrs gSaA okLro esa ;g Li"V gS fd n > 1 ds fy, P(n) lR; gSA

vkb,] vc mnkgj.kksa dh lgk;rk ls ns[ksa fd xf.krh; vkxeu dk fl)kUr fofo/k izdkj ds
xf.krh; dFkuksa dks fl) djus esa dSls lgk;d gksrk gSA

mnkgj.kmnkgj.kmnkgj.kmnkgj.k 10.4.   fl) dhft, fd

1 2 3 ( 1)
2

n
n n+ + + + = +L , tgk¡ n izkdr̀ la[;k gSA

gy %gy %gy %gy % gesa izkIr gS fd

P(n) : 1 + 2 + 3 + ... + n = 
n

2
(n + 1)

vr% P(1) ‘1 = 
1

2
(1+1)’ gS tks lR; gS

vr% P(1) lR; gS

vc ge ;g ns[ksaxs fd tc P(k) lR; gS] rks D;k P(k+1) Hkh lR; gSA

vr% eku ysrs gSa fd P(k) lR; gS vFkkZr~

1 + 2 + 3 ... + k =  
k

2
(k + 1) ....(i)

vc P(k + 1) : 1 + 2 + 3 + ... + k + (k + 1) = 
( )( )k k+ +1 2

2

;g rHkh lR; gksxk ;fn ck;k¡ i{k = nk;k¡ i{k

P (k + 1)  dk ck;k¡ i{k = (1 + 2 + 3 ... + k) + (k + 1)

= 
k

2
(k+1) + (k + 1) ....[lehdj.k (i) ls]

= (k + 1) 
k

2
1+

F
HG
I
KJ

= 
( )( )k k+ +1 2

2

=  P (k +1) dk nk;k¡ i{k

vr% ;fn ge P(k) dks lR; ekurs gSa rks P(k + 1) lR; izkIr gks tkrk gSA pwafd P(1) Hkh lR; gS]
vr% xf.krh; vkxeu ds fl)kUr ds nksuksa izfrca/k iwjs gks tkrs gSa vkSj ge fu"d"kZ fudkyrs gSa fd
fn;k gqvk dFku izR;sd izkdr̀ la[;k n ds fy, lR; gSA vki ns[k ldrs gSa fd ge us rhu inksa
esa ifj.kke dks fl) fd;k( vk/kkj in ¼vFkkZr~ (i) dh tk¡p½] nwljk vkxeu in ¼vFkkZr~ (ii) dh
tk¡p½ vkSj rhljk ifj.kke ij igq¡pukA
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mnkgj.kmnkgj.kmnkgj.kmnkgj.k 10.5.     izR;sd izkdr̀ la[;k n ds fy,] fl) dhft, fd ( )
2 1 2 1n n

x y
− −

+ , (x + y) ls

foHkkT; gS( tcfd x, y .N∈

gy %gy %gy %gy % vkb, ns[ksa fd D;k ge ;gk¡ vkxeu ds fl)kUr dks yxk ldrs gSaA ge dFku

‘ ( )
2 1 2 1n n

x y
− −

+ , (x + y)’, ls foHkkT; gS]* dks ( )P n  dgsaxsA

rcrcrcrc P(1) : ‘ ( )
2 1 2 1

x y
− −

+ , (x + y)’ ls foHkkT; gS] tks lR; gSA

vr% P(1) lR; gSA

vc ge eku ysrs gSa fd fdlh izkdr̀ la[;k k ds fy, P(k) lR; gSA

vFkkZr~ 2 1 2 1( )k k
x y

− −

+ , (x + y) ls foHkkT; gSA

bldk vFkZ gS fd fdlh izkdr̀ la[;k t ds fy, 2 1 2 1 ( )k k
x y x y t

− −

+ = +

rc] 2 1 2 1( )k k
x x y t y

− −

= + −

vc] ge fl) djuk pkgrs gSa fd P (k +1) lR; gSA

vFkkZr~ ‘ 2( 1) 1 2( 1) 1[ ]k k
x y

+ − + −

+ , (x+y) ls foHkkT; gSA*

vc

 

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

2 1 2 2 1

2. 2 1 2 1

2. 2 1 2 1

2 2 2 1 2 1

2 2 2 1 2 2 1

2 2 1 2 2

2 2 1

[( ) ]

( )

( )

( ) ( )

( )[ ( ) ]

k k k k

k k

k k

k k

k k

k k

k

k

x y x y

x y

x x y

x x y t y y

x x y t x y y

x x y t x y y y

x x y t y x y

x y x t x y y

+ − + − + +

− + +

− +

− +

− +

− −

−

−

+ = +

= +

= +

= + − +

= + − +

= + − +

= + − −

= + − −

tks] (x + y) dk xq.kt gSA

bl izdkj P (k+1) lR; gSA

vr% xf.krh; vkxeu ds fl)kUr ls fn;k gqvk dFku izR;sd izkÑr la[;k n ds fy, lR; gSA

mnkgj.k mnkgj.k mnkgj.k mnkgj.k 10.6.   izR;sd izkÑr la[;k n ds fy,] fl) dhft, fd 2n > n

gy %gy %gy %gy % gesa izkIr gS P(n) : 2n > n.

vr% P(1) : 21 > 1, vFkkZr~ 2 > 1, tks lR; gSA

ge eku ysrs gSa fd P(k) lR; gS

vFkkZr~ 2k > k ... (i)

vc] ge fl) djuk pkgrs gSa fd P(k + 1) lR; gS vFkkZr~ 2k + 1 > k + 1.
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(i) ds nksuksa i{kksa dks 2 ls xq.kk djus ij] gesa izkIr gksrk gS

2k + 1 > 2k

⇒ 2k + 1 > k + k ⇒ 2k + 1 > k + 1, ¼D;ksafd k > 1½

vr% P(k + 1) lR; gSA

blfy, xf.krh; vkxeu ds fl)kUr ls fn;k gqvk dFku izR;sd izkÑr la[;k n ds fy, lR; gSA

dHkh&dHkh gesa] ,sls dFku tks fdlh fo'ks"k izkÑr la[;k] eku yhft, a, ls cM+h izkdr̀ la[;kvksa
ls lEc) gksrk gS( dks fl) djus dh vko';drk gksrh gS ¼tSlk uhps mnkgj.k 8.8 esa fn;k x;k
gS½A fl)kUr ds dFku esa ge P(1)  dks P(a + 1) }kjk cny nsrs gSaA

mnkgj.k mnkgj.k mnkgj.k mnkgj.k 10.7.   fl) dhft, fd izR;sd n ≥ 3 ds fy, n2 > 2(n + 1) tgk¡ n ,d izkd̀r la[;k gSA

gy % gy % gy % gy % ;gk¡ ge n2 > 2 (n + 1) dFku dks P (n) dgsaxsA

D;ksafd gesa fn;k gqvk dFku n ≥  3 ds fy, fl) djuk gS] izFke lEcfU/kr dFku P(3) gSA vr% ge
ns[ksaxs fd D;k P(3) lR; gSA

P(3) : 32 > 2 ×  4 vFkkZr~ 9 > 8.

vr% P (3) lR; gSA

ge eku ysrs gSa fd P(k) lR; gS tgk¡ k ≥ 3  vFkkZr~

k2 > 2(k + 1) ........ (i)

ge ;g fl) djuk pkgrs gSa fd P (k + 1) lR; gSA

P (k + 1) : (k + 1)2 > 2(k + 2)

P (k + 1) dk ck;k¡ i{k = (k + 1)2 = k2 + 2k + 1

    > 2 (k + 1) + 2k + 1 ... [ (i) ls ]

    > 3 + 2k +1 D;ksafd 2 (k + 1) > 3 = 2 (k + 2),

bl izdkj (k + 1)2 > 2(k + 2)

vr% P(k + 1) lR; gSA

blfy, xf.krh; vkxeu ds fl)kUr ls fn;k gqvk dFku izR;sd izkd̀r la[;k n ≥ 3 ds fy, lR; gSA

 mnkgj.kmnkgj.kmnkgj.kmnkgj.k 10.8.    xf.krh; vkxeu ds fl)kUr }kjk] fl) dhft, fd izR;sd izkÑr la[;k n

ds fy, 







++

15

7

35

35
nnn

 ,d izkdr̀ la[;k gSA

gy % gy % gy % gy % eku yhft, fd P(n) : 







++

15

7

35

35
nnn

 ,d izkdr̀ la[;k gSA









++∴

15

7

3

1

5

1
:)1(P  ,d izkdr̀ la[;k gSA
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vc] 1
15

15

15

753

15

7

3

1

5

1
==

++
=++ , tks fd ,d izkdr̀ la[;k gSA

∴ P(1) lR; gSA

eku yhft, P(k) : 







++

15

7

35

35
kkk

 ,d izkdr̀ la[;k gS] lR; gS ... (i)

vc 
15

)1(7

3

)1(

5

)1( 35
+

+
+

+
+ kkk

= [ ] [ ] 







+++++++++++

15

7

15

7
133

3

1
1510105

5

1 232345
kkkkkkkkk

= ( ) 







+++++++








++

15

7

3

1

5

1
232

15

7

35

234
35

kkkk
kkk

= ( ) 1232
15

7

35

234
35

+++++







++ kkkk

kkk
...(ii)

(i) ls]   
15

7

35

35
kkk

++  ,d izkdr̀ la[;k gSA

lkFk gh] kkkk 232 234
+++ ,d izkdr̀ la[;k gS rFkk 1 Hkh izkdr̀ la[;k gSA

∴ (ii), izkdr̀ la[;kvksa dk ;ksx gksus ds dkj.k izkdr̀ la[;k gSA

∴ P(k + 1) lR; gS ;fn P(k) lR; gSA

∴ P(n) lHkh izkdr̀ la[;kvksa ds fy, lR; gSA

vr% 







++

15

7

35

35
nnn

 lHkh izkdr̀ la[;kvksa n ds fy, izkdr̀ la[;k gSA

     ns[ksa vkius fdruk lh[kk ns[ksa vkius fdruk lh[kk ns[ksa vkius fdruk lh[kk ns[ksa vkius fdruk lh[kk 10.2

1. xf.krh; vkxeu ds fl)kUr ds mi;ksx ls fuEufyf[kr dFkuksa dks izR;sd izkdr̀ l[a;k n
ds fy, fl) dhft, %

(a) )12)(1(
6

........321 2222
++=++++ nn

n
n

(b) 3 3 3 3 21 2 3 ........ (1 2 ..... )n n+ + + + = + + +

(c) 1 + 3 + 5 + ........ + (2n −1) = n2

(d) ( )1 4 7 ........ (3 2 3 1
2

n
n ) n+ + + + − = −

[(1) }kjk]
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2. xf.krh; vkxeu ds fl)kUr ds mi;ksx ls fuEufyf[kr loZlfedkvksa dks izR;sd izkdr̀
la[;k n ds fy, fl) dhft, :

(a)
1)1(

1
....

32

1

21

1

+

=

+

++

×

+

× n

n

nn

(b)
12)12)(12(

1
....

7.5

1

5.3

1

3.1

1

+

=

+−

++++

n

n

nn

(c)
3

)2)(1(
)1(....)32()21(

++
=+++×+×

nnn
nn

3. izR;sd izkdr̀ la[;k n ds fy, fl) dhft, fd

(a) n3 + 5n,  6 ls foHkkT; gSA (b) (xn
−1),  (x −1) ls foHkkT; gSA

(c) (n3  + 2n), 3 ls foHkkT; gS (d) 4, (n4 + 2n3 + n2) dks iw.kZr;k foHkkftr djrk gSA

4. izR;sd izkÑr la[;k n ds fy, fuEufyf[kr vlfedkvksa dks fl) dhft, %

(a) 3n 
 ≥ 2n + 1 (b) 42n  >  15 n (c) 

2)12(
8

1
....21 +<+++ nn

5. xf.krh; vkxeu ds fl)kUr dk mi;ksx djrs gq, fuEufyf[kr dFkuksa dks fl) dhft, %

(a) n  ≥  5 ds fy, 2n > n2  tgk¡ n ,d izkdr̀ la[;k gSA

(b) n > 2 ds fy,
24

13

2

1
....

2

1

1

1
>++

+

+

+ nnn
 tgk¡ n ,d izkdr̀ la[;k gSA

6. fl) dhft, fd n(n2  – 1) la[;k 3 ls iwjk foHkkftr gksxk ;fn n,1 ls cM+h izkdr̀ la[;k gksA

    fVIi.kh%    fVIi.kh%    fVIi.kh%    fVIi.kh% izkdr̀ la[;kvksa ls lEc) fdlh dFku P(n) dks lR; fl) djus ds fy, nksuksa
vkèkkj rFkk vkxeu inksa dk lR; gksuk vko';d gSA

;fn buesa ls ,d Hkh vlR; gS] rks miifÙk vekU; gSA mnkgj.kkFkZ ;fn P(n) :

( )n n n
a b a b+ ≤ +  gS] rc P(1) fuf'pr gh lR; gSA ijUrq P(k) dh lR;rk dk vFkZ ;g ugha

gS fd P (k + 1) Hkh lR; gSA vr% dFku izR;sd n ∈  N ds fy, lR; ugha gSA [mnkgj.kkFkZ
2 2 2(2 3) 2 3 ).+ ≤ + ] vkb,] nwljs mnkgj.k ij fopkj djsa

 P(n) % n > 20
2

+
n

yhft,A

bl fLFkfr esa vk/kkj in P(1) lR; ugha gSA ijUrq vkxeu in lR; gSA D;ksafd ;fn ge
P(k) dks lR; eku ysa] vFkkZr~

⇒ k > 20
2

+
k

 gS] rks

P (k + 1) : 
1 1

1 20 1 20 20
2 2 2 2

k k k
k

+
⇒ + > + + > + + = +  )1( +⇒ kP  lR; gSA
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• ,sls okD; tks ;k rks lR; gksrs gSa ;k vlR; gksrs gSa] mUgsa dFku ;k lkè; dgrs gSaA

• vkxeu 'kCn dk vFkZ fof'k"V fLFkfr;ksa ;k rF;ksa ls O;kihdj.k djuk gSA

• xf.krh; vkxeu ds fl)kUr dk dFku%

lHkh n ≥ 1 ds fy,] izkd̀r la[;k n ls laca) ,d dFku P(n), tgk¡] n ,d fuf'pr izkd̀r la[;k
gS] lR; gksx ;fn(i) P(1) lR; gSaA (ii) K ∈ N ds fy, ;fn p(k) lR; gS] rks p(k + 1) Hkh lR; gSaA

� http://www.bbc.co.uk/education/asguru/maths/13pure/01proof/01proof/05induction/

index.shtml

� www.mathguru.com/result/principle-of-mathematical-induction.aspx

� http://en.wikipedia.org/wiki/Mathematical_induction

xf.krh; vkxeu ds fl)kar ds iz;ksx }kjk fuEufyf[kr dks fl) dhft,A

1- n vo;oksa okys ,d leqPp; ds mileqPp;ksa dh la[;k 2n gksrh gS] tgk¡ n ∈ N !

2- (a + b)n > an + bn × n ≥ 2, tgk¡ a vkSj b /kukRed okLrfod la[;k,a gSa vkSj n ∈ N

3- 2 1 ( 1)

1

− −
+ + + + =

−

L

n
n a r

a ar ar ar
r

 tgk¡ n ∈ N, r > 1 vkSj a ,d okLrfod la[;k gSA —

4- 2( 1), ( 1)− +
n

x x  ls foHkkT; gS tgk¡ n ∈ N

5- 2 1(10 1), 11−
+

n  dk ,d xq.kt gS tgk¡ n ∈ N

6- 2 2 1(4.10 .10 5),−
+ +

n n
a  99 dk ,d xq.kt gS tgk¡ n ∈ N

7- (1 + x)n > 1 + nx tgk¡ x > 0 vkSj n ∈ N

8- 2 3 4 11.2 2.2 3.2 4.2 .2 ( 1) 2 2+
+ + + + + = − ⋅ +L

n n
n n , tgk¡ n ∈ N

9-
2

3 3 3 3 ( 1)
1 2 3

2

+ 
+ + + + =  

 
L

n n
n , tgk¡ n ∈ N

10-
1 2 1 1

3.5 5.7 7.9 (2 1) (2 3) 3(2 3)
+ + + + =

+ + +

L
n

n n n
, tgk¡ n ∈ N

C

A1

% + vkb;s nksgjk,¡

lgk;d osclkbV

vkb, vH;kl djsa
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ns[ksa vkius fdruk lh[kk ns[ksa vkius fdruk lh[kk ns[ksa vkius fdruk lh[kk ns[ksa vkius fdruk lh[kk 10.1

1. (b), (e) ,oa (f) dFku gSaA (a) dFku ugha gS] D;ksaafd n  dk ijkl ugha fn;k gS] vr% ge blds
lR; ;k vlR; gksus dk fu.kZ; ysus dh fLFkfr esa ugha gSA (c) O;fDrijd gS vkSj blhfy,
xf.krh; dFku ugha gSA(d) ,d iz'u gS u fd dFkuA

/;ku nhft, fd (f) O;kid :i esa vlR; gSA

2. P(1) : 13 + 5.1 dk 6 ,d xq.ku[k.M gSA

P(2) : 23 + 5.2 dk 6 ,d xq.ku[k.M gSA

P(k) : k3 + 5k dk 6 ,d xq.ku[k.M gSA

P(k+1) : (k + 1)3 + 5(k + 1) dk 6 ,d xq.ku[k.M gSA

3. (a) P(1) : 2 ≥  2

P(k) : 2k  
≥  k + 1

P(k + 1) : 2k+1 
≥  k + 2

(b) P(1) : 1 + x ≥  1 + x

P(k) : (1 + x)k  
≥  1 + kx

P(k + 1): (1 + x)k + 1
≥  1 + (k + 1)x

(c) P(1): 6, 6 ls foHkkT; gSA

P(k) : k(k + 1)(k + 2), 6 ls foHkkT; gSA

P(k + 1): (k + 1) (k + 2) (k + 3), 6 ls foHkkT; gSA

(d) P(1): (x – y), (x – y) ls foHkkT; gSA

P(k): (xk –yk), (x – y) ls foHkkT; gSA

P(k + 1): (xk + 1 –yk + 1), (x – y) ls foHkkT; gSA

(e) P(1): ab = ab

 P(k): (ab)k = a k  b k

 P(k+1): (ab) k+1 = a k+1. b k+1

(f) P(1) : 
15

7

3

1

5

1
++  ,d izkdr̀ la[;k gSA

P(k): 
15

7

35

35 kkk
++ ,d izkdr̀ la[;k gSA

P(k + 1): 
15

)1(7

3

)1(

5

)1( 35
+

+
+

+
+ kkk

,d izkdr̀ la[;k gSA

mÙkjekyk
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4. (a) P(1):
2

1

21

1
=

×

3

2

32

1

21

1
:)2( =

×

+

×

P

1 1 1
( ) : ...

1 2 2 3 ( 1) 1

k
P k

k k k
+ + + =

× × + +

2

1

)2)(1(

1

)1(

1
...

21

1
:)1(

+

+
=

++

+

+

++

×

+

k

k

kkkk
kP

(b)

[ ]
2

2

2

2

)1(1)1(2)12(...531:)1(

)12(...531:)(

231:)2(

11:)1(

+=−++−+++++

=−++++

=+

=

kkkkP

kkkP

P

P

(c) 2

2

2

2

(1) : 1 2 1(2)

(2) : (1 2) (2 3) 2(3)

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

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

P

P

P k k k k k

P k k k k k

× <

× + × <

× + × + + + < +

+ × + × + + + + < + +

(d)
1 1

(1) :
1 3 3

1 1 2
(2) :

1 3 3 5 5

1 1 1
( ) : ...

1 3 3 5 (2 1)(2 1) 2 1

1 1 1 1
( 1) : ...

1 3 3 5 (2 1)(2 3) 2 3

P

P

k
P k

k k k

k
P k

k k k

=

×

+ =

× ×

+ + + =

× × − + +

+
+ + + + =

× × + + +
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