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mxgv 

 (Limit) 
 

 
 
A_©bxwZ‡Z K¨vjKzjv‡mi e¨envi µgkt e„w× cv‡”Q| Avi mxgvi aviYvB g~jZt K¨vjKzjv‡mi wfwË| GB 
BDwb‡U mxgvi aviYv, AwØZxq gv‡bi dvsk‡bi mxgv Ges dvsk‡bi mxgv wba©viY m¤úwK©Z cvV¸‡jv 
Dc ’̄vcb Kiv n‡q‡Q| 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

G BDwb‡Ui cvV¸‡jv n‡”Qt 
◆ cvV-1 : mxgvi aviYv  
◆ cvV-2 : AwØZxq gv‡bi dvsk‡bi mxgv 
◆ cvV-3 : dvsk‡bi mxgv wba©viY  
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cvV-7.1 
mxgvi aviYv 

 (Concept of Limit) 
 
 

G cvV †k‡l Avcwb- 
◆  mxgvi msÁv Rvb‡Z cvi‡eb| 
◆  mxgvi cÖZxK m¤ú‡K©  Rvb‡Z cvi‡eb| 
◆  mxgvi Aw Í̄Z¡ m¤ú‡K© Rvb‡Z cvi‡eb| 
 

K¨vjKzjv‡mi cÖ‡qvRbxq aviYvmg~n †hgb cÖ‡f`K mnM (Differential Co-efficient), mgvKjb (integral) 

BZ¨vw` mxgvi aviYvi Dci wfwË K‡i M‡o D‡V‡Q| †Kvb cÖ`Ë msL¨vi aviv (Sequence) Pvi ai‡bi n‡Z 
cv‡i|  
1. GwUi aviv µgv¤̂‡q Amxg abvZ¥K gv‡bi w`‡K †h‡Z cv‡i-A_©vr ˆmwgK gvb (+) Amxg (limiting 

value infinite)|  
2. µgk t FYvZ¥K Amx‡gi w`‡K avweZ n‡Z cv‡i A_©vr ˆmwgK gvb (-) Amxg| 
3. ˆmwgK gvb †Kvb wbw ©̀ó msL¨vi w`‡K †h‡Z cv‡i A_©vr Gi †Kvb msL¨vMZ gvb cvIqv †h‡Z cv‡i| 
4. †Kvb ˆmwgK gvb (Limiting Value) MÖnY bv K‡i avivi DVvbvgv (Oscillation) n‡Z cv‡i| 
†Kvb avivi GB Pvi ai‡bi ˆewk‡ó¨i D`vniY wb‡¤œ †`qv nj t  
msL¨vi aviv ˆmwgK gvb 
 1,2,3,4,5......................(+) α (abvZ¥Kfv‡e Amxg) 
 -1,-2,-3,-4.....................(-) α (FYvZ¥Kfv‡e Amxg) 

 
1

2
 , 

2

3
 , 

3

4
 , 

4

5
 , 

5

6
 , 

6

7
  .............1 (‰mwgK gvb 1)  

 1, 
3

2
 , 

5

4
 , 5, 

7

6
  ................ (‰mwgK gv‡bi DÌvb -cZb) 

(Dc‡iv³ aviv †_‡K mxgvi aviYvi D™¢e nq) 

†hgb t 
1

2
 , 

1

4
 , 

1

8
 , 

1

16
 , 

1

32
  .........

1

2
p
 ......... 

GB avivi P Zg c` Tp = 
1

2p
   ; p hZ evo‡e Tp ZZ ÿz ª̀ n‡e| A_©vr P †K hZ eo msL¨v aiv n‡e, 

1

2p
  

ZZ ÿz ª̀ n‡e Ges P ∅ α (A_©vr P-Gi gvb Amx‡gi w`‡K avweZ n‡”Q wKšÍz cÖK…Zc‡ÿ Amxg bq) n‡j 
Tp ∅ 0 n‡e [ A_©vr Tp-Gi gvb 0 Gi w`‡K avweZ n‡q k~‡b¨i KvQvKvwQ, wKšÍz k~‡b¨i mgvb bq] GB 
Amxg ¸‡YvËi †kªYxi mgwó n‡e 1| Abyiƒcfv‡e hw` x1,x2,x3,x4..............xn msL¨v †kªYx Giƒc nq †h, n 

hZ evo‡e xn ZZ GKwU wbw ©̀ó msL¨v x Gi mwbœKUeZ©x n‡e Ges †kl ch©šÍ hLb n eo n‡q MYbvZxZ 
(Amxg) nq-A_©vr n ∅ α nq, ZLb x Ges X Gi cv_©K¨ jyß (†kl) n‡q hvq| X-†K GB Awfmvix 
(Convergent) Amxg avivi c`mg~‡ni ˆmwgK gvb ejv hvq| 
ZvB hw` †Kvb Amxg avivi cÖ_g n c‡`i mgwó Sn nq Ges n∅ α Abymv‡i Sn∅ S nq, Z‡e S-†K 
Awfmvix Amxg avivi mgwói ˆmwgK gvb ejv hvq|  

Pj‡Ki mxgv (Limit of a Variable) 
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†Kvb Pj‡Ki e¨wßi (interval) g‡a¨ †Kvb w ’̄i ivwki (Constant) mwbœKUeZ©x n‡j hLb G‡`i cv_©K¨ k~b¨ 
nq ZLb H w ’̄i ivwk‡K mxgv ejv nq| awi PjK x Gi e¨wßi g‡a¨ †Kvb w ’̄i ivwk a-Gi mwbœKUeZ©x nq 
hv‡Z | x-a | (A_©vr x Ges a-Gi cig AšÍi) µgv¤̂‡q ÿz ª̀ n‡q †kl ch©šÍ k~‡b¨ cwibZ nj| G‡ÿ‡Î a ‡K 
PjK x-Gi mxgv ejv nq| PjK  x, a Gi mwbœKUeZ©x nIqv‡K cÖZxK wPý x → a Øviv †evSv‡bv nq|  
D‡jøL¨ x ỳ'fv‡e a -Gi AwfgyLx (tend to) n‡Z cv‡i| cÖ_gZ t x Gi cÖwZwU gvb a A‡cÿv µgk t eo 
n‡Z cv‡i| G‡K x Gi Wvb mxgv (right hand limit) ejv nq| Avevi x -Gi gvb a A‡cÿv µgk t ÿz ª̀ 
n‡Z cv‡i| †m‡ÿ‡Î ejv hvq; x evgw`K †_‡K a Gi wbKUeZ©x ev AwfgyLx n‡”Q| G‡K x Gi evg mxgv 
(left hand limit) e‡j|  
mvaviYZ AwZ ÿz ª̀ aYvÍK msL¨v cÖZxK ∈ Øviv cÖKvk Kiv nq| GLb ∈ cÖ`Ë Ae¯’vq x Gi me gv‡bi Rb¨ 
| x-a |, ∈ A‡cÿv ÿz`ªZi n‡e| 
A_©vr ejv hvq t  0 < | x-a | < ∈       
 ev, a - ∈ < x < a + ∈  

G‡ÿ‡Î x = a  mvaviYZ aiv nq bv, we‡kl †ÿ‡Î aiv †h‡Z cv‡i| 
 

mxgvi cÖZxK (Notation or Symbol of Limit)  
Wvb w`K †_‡K x hLb a Gi wbKUeZ©x nq, ZLb x → a + 0, ev, x → at ev, x → (a + o) BZ¨vw` 
cÖZx‡Ki mvnv‡h¨ wb‡ ©̀k Kiv nq| Ab¨w`‡K evgw`K †_‡K x, a Gi wbKUeZ©x n‡j Zv‡K  x ∅ a, ev 
x→ a − ο BZ¨vw`i g‡a¨ †h †Kvb GKwU cÖZxK e¨envi Kiv hvq|  

  x → a −1o (evgw`K †_‡K)  x → a +1o (Wvbw`K †_‡K)  
(A_©vr  a −∈ <x< a)  (A_©vr  a<x<a+∈ ) 

 

mxgvi Aw Í̄Z¡ (Existence of limit) 

 x → a, n‡j wb‡æv³ kZ©mv‡cÿ f(x) dvsk‡bi Aw Í̄Z¡ _vK‡Z cv‡i t 

(i)   
Lim

x →a+  f(x) Gi Aw Í̄Z¡ _v‡K 

 

(ii)   
Lim

x →a- 
 f(x) eZ©gvb _v‡K; 

 

(iii)   
Lim

x →a+ f(x) =    
Lim

x →a- 
f(x) nq| A_©vr hw` Wvb Ges evg mxgv †hgb PjK x hw` ch©vqµ‡g wb‡æi 

gvbmg~n MÖnY K‡i t 

x
1
 = 2;  x

2
 = 11

2
 ;  x

3
= 11

3
 ,  x

4
 = 11

4
  ............. Zvn‡j †`Lv‡bv hvq, n → α Abymv‡i  

|xn-1| = 



1

1

n
-1  → 0, A_©vr x→ 1 n‡e| 
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mvivsk t K¨vjKzjv‡mi cÖ‡qvRbxq aviYvmg~n g~jZ t mxgvi aviYvi (Concept) Dci wfwË K‡i M‡o 
D‡V‡Q| †Kvb Pj‡Ki e¨wßi g‡a¨ †Kvb w ’̄i ivwki mwbœKUeZ©x n‡j hLb G‡`i cv_©K¨ k~b¨ nq ZLb H 
w ’̄i ivwk‡K mxgv (Limit) e‡j| D`vniY¯^iƒc PjK x, a-Gi mwbœKUeZ©x nIqv‡K cÖZxK wPý x ∅ a Øviv 
†evSv‡bv nq| D‡jøL¨ †h, †Kvb cÖ`Ë msL¨vi aviv (Suquence) Pvi ai‡Yi n‡Z cv‡i| 
 
 
 
 

cv‡VvËi g~j¨vqb 7.1 

mwVK DËiwU wPwýZ Kiæb t 

1| K¨vjKzjv‡mi cÖ‡qvRbxq aviYmg~n g~jZ t M‡o D‡V‡Q- 
 (K) mxgvi aviYvi Dci wfwË K‡i (L) cÖ‡f`K mn‡Mi Dci wfwË K‡i  
 (M) mgvKj‡bi Dci wfwË K‡i  (N) AšÍiKj‡bi Dci wfwË K‡i  
2| †Kvb cÖ`Ë msL¨vi aviv (Suquence) KZ ai‡bi n‡Z cv‡i ? 
 (K) GK ai‡bi  (L) ỳB ai‡bi  
 (M) wZb ai‡bi (N) Pvi ai‡bi 
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cvV-7.2 
AwØZxq gv‡bi dvsk‡bi mxgv 

 (Limit of a Single Valued Function) 

 
 
 
G cvV †k‡l Avcwb- 
◆  AwØZxq gv‡bi dvskb m¤ú‡K© Rvb‡Z cvi‡eb| 
 

dvsk‡bi mxgvi aviYv †Kvb msL¨v avivi mxgvi mv‡_ mswkøó| awi y PjK x Pj‡Ki AwØZxq gv‡bi 
dvskb| GLb hw` x Pj‡Ki wewfbœ gv‡bi Øviv GKwU aviv ˆZwi Kiv nq, Z‡e Zvi cÖvwZlw½K 
(Corresponding) y Gi gvb Øviv Ab¨ †h GKwU aviv m„wó Kiv hvq, Zvi ˆewk‡ó¨i Dci dvskbwUi mxgv 
wbf©i Ki‡e| GLv‡b y Pj‡Ki mxgv x Pjivwki mxgvi Dci wbf©i K‡i| AwØZxq gv‡bi dvsk‡bi mxgvi 
msÁv wb‡P †`qv nj|  
 

msÁv t w ’̄i ivwk a ‡K f(x) dvsk‡bi mxgv ejv nq hw` x Dfq w`K †_‡K †_‡K Zvi gvb c Gi 
mwbœKUeZ©x nIqvi †cÖwÿ‡Z f(x), a-Gi mwbœKUeZ©x nq Ges †kl ch©v‡q x ∅ c Abymv‡i f(x) ∅ a nq| 

PjK x ∅ c Abymv‡i f(x) Gi Gfv‡e a-Gi mwbœKUeZ©x nIqv‡K cÖZxK wPý  
Lim  

x ∅c
  f(x) = a Øviv e¨³ 

Kiv nq|  
†jLwPÎ 7.2.1 †_‡K †`Lv hvq x Pj‡Ki gvb evg A_ev Wvb w`K †_‡K 3 Gi mwbœKUeZ©x (approachy) 

n‡j dvskbwUi gvb f(x) g~jZ t 2 Gi mwbœKUeZ©x nq| Gi A_© n‡”Q x Gi gvb 3 Gi mwbœKUeZx© n‡j 
f(x) Gi mxgv 2 n‡e hv wb‡æv³fv‡e cÖKvk Kiv hvq t  

   
Lim

x ∅3 
 f(x) = 2 

1 2 3 4 5 6 70

1

2

3

4

f(x)

y = f(x)

x 
wPÎ- 7.2.1 t AwØZxq gv‡bi dvsk‡bi mxgv 

Avevi x Gi gvb Dfq w`K †_‡K  6 Gi mwbœKUeZ©x n‡j †jLwPÎ Abyhvqx f(x) Gi gvb 4 Gi mwbœKUeZ©x 
nq|  

A_©vr   
Lim

x ∅6 
 f(x) = 4 

e¨³ (explicit type) †Kvb AwØZxq dvskb y = f(x) Gi mxgv wb‡æv³fv‡e cÖKvk Kiv hvq t  
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hLb x ∅ + α nq, ZLb f(x) Gi mxgvi Rb¨ Avgiv x Pj‡Ki Rb¨ wbe©vwPZ †Kvb aYvÍK Amxg avivi Rb¨ 
y-Gi cÖvwZlw½K gv‡bi †h aviv cvB Zvi ˆewkó¨ ch©v‡jvPbv Kwi| GB ch©v‡jvPbv Ki‡Z †M‡j Pvi ai‡bi 
m¤¢vebv †`Lv †`q| 
cÖ_gZ t f(x)-Gi gvb mg~n aYvÍK n‡Z cv‡i Ges x Gi gvb ewm‡q f(x)-Gi gvb‡K †Kvb msL¨vi †P‡q eo 
Kiv m¤¢e| †hgb- x-Gi aviv Amx‡gi mwbœKUeZ©x n‡j f(x)-Gi aviv Amx‡gi mwbœKUeZ©x n‡e ejv hvq| 
GwU cÖZx‡Ki mvnv‡h¨ †`Lv‡bv hvq t 
f(x) ∅ α hLb  x ∅ α 

ev,   
Lim

x ∅α 
 f(x) = α  

 

wØZxqZ t f(x)-Gi gvb FYvÍK n‡Z cv‡i Ges Zv x Gi gvb e„w×i mv‡_ µgv¤̂‡q †ekx FYvÍK n‡Z cv‡i| 
G‡ÿ‡Î f(x) FYvÍK Amx‡gi mwbœKUeZ©x n‡e hLb x Gi gvb Amx‡gi mwbœKUeZ©x n‡e|  
cÖZx‡Ki mvnv‡h¨ ejv hvq t 
f(x) ∅ −α hLb  x ∅ α 

ev,   
Lim

x ∅α 
 f(x) = -α  

 

Z…ZxqZ t x-Gi gvb evovi †cÖwÿ‡Z f(x) Gi gvb Øviv MwVZ aviv †Kvb wbw ©̀ó gvb λ (j¨vgWv-GKwU w ’̄i 
ivwk)-Gi mwbœKUeZ©x n‡Z cv‡i| x-Gi eo †Kvb gv‡bi †cÖwÿ‡Z f(x) Ges λ Gi gv‡bi we‡qvMdj Avgiv 
ÿz ª̀vwZÿz ª̀ Ki‡Z cvwi| G‡ÿ‡Î x-Gi aviv Amx‡gi mwbœKUeZ©x n‡j f(x)-Gi gvb λ Gi mwbœKUeZ©x n‡e 
Ges cÖZx‡Ki mvnv‡h¨ Avgiv wjL‡Z cvwi t 
f(x) ∅ λ hLb  x ∅ α 

ev,    
Lim

x ∅α 
 f(x) = λ  

 

PZz©_Z t f(x) Gi gvbmg~n x Gi gvb e„w×i mv‡_ †Kvb we‡kl AwfgyLx bv n‡q DÌvb-cZb n‡Z cv‡i| 
G‡ÿ‡Î x -Gi gvb AmxgvwfgyLx e‡j f(x)-Gi †Kvb ˆmwgK gvb (Limiting value) ‡bB| 

D`vniY-1 t y = 1-
1

x
  GKwU AwØZxq gv‡bi dvskb †hLv‡b x GKwU Awew”Qbœ PjK (Continuous 

variable)| GLb hw` Avgiv x Pj‡Ki abvZ¥K I FYvZ¥K wewfbœ gv‡b Gi gv‡bi ỳwU aviv ˆZix Kwi Z‡e 
y -Gi gv‡biI ỳwU aviv cve| cieZ©x †Uwe‡ji mvnv‡h¨ Zv †`Lv‡bv nj t 
(K) 
x 1 2 4 5 ........... 

y 0 1/2 3/4 4/5 ........... 

(L)  
x -1 -2 -3 -4 -5 ............ 

y 2 3/2 4/3 5/4 6/5 ........... 

 

†Uwej (K) †_‡K †`Lv hvq x Pj‡Ki gvb hLb abvZ¥K c~Y© msL¨vi gva¨‡g µgv¤̂‡q evo‡Q (A_©vr 
Amx‡gi w`‡K hvq), y Pj‡Ki gvb ZLb evo‡Q Ges Gi ˆmwgK gvb 1; x Pj‡Ki avivi mv‡_ y Pj‡Ki 

avivi GB m¤úK©‡K y = 1-
1

x
  → 1 hLb x → α GB cÖZx‡Ki mvnv‡h¨ †`Lv‡bv nq|  

†Uwej (L) †_‡K †`Lv hvq, hLb x -Gi gvb FYvK Amx‡gi w`‡K hvq y Gi gv‡bi aviv ZLb µgv¤̂‡q 
K‡g Ges GKwU wbw ©̀ó gvb Gi w`‡K AMÖmi nq| ms‡ÿ‡c Avgiv G‡K cÖZx‡Ki mvnv‡h¨ wjwL t 



Gm Gm GBP Gj 

BDwbU - 7 140 

y = 1-
1

x
  → 1 hLb x → (−) α 

D`vniY -2 t awi, y = f(x) = 
1

x
  + 1; GB dvskbwU‡Z x → α n‡j y → 1 n‡e| y Gi GB mxgv wb‡æi 

wP‡Îi mvnv‡h¨ †`Lv‡bv nj| 
 

1 2 3 4 50

y

x

2

1
1
2

1

 
 

wPÎ- 7.2.2 t dvsk‡bi mxgv 
  

wPÎ †_‡K ‡`Lv hvq x → α n‡j y → 1 ; A_©vr  
Lim

x →α 
 f(x) = 1

x
  +1 = 1 

myZivs  x → α Gi †cÖwÿ‡Z 1 n‡e f(x) dvsk‡bi mxgv|  
 
 
 
 
mvivsk t dvsk‡bi mxgvi aviYv †Kvb msL¨v avivi mxgvi mv‡_ mswkøó| w ’̄i ivwk a ‡K f(x) dvsk‡bi mxgv 
ejv nq hw` x Dfq w`K †_‡K †_‡K Zvi gvb c Gi mwbœKUeZ©x nIqvi †cÖwÿ‡Z f(x), a-Gi mwbœKUeZ©x 
nq Ges †kl ch©v‡q x → c Abymv‡i f(x) → a nq| PjK x → c Abymv‡i f(x) Gi Gfv‡e a-Gi 

mwbœKUeZ©x nIqv‡K cÖZxK wPý  
Lim

x →c+ f(x) = a Øviv e¨³ Kiv nq|  

 

 

 
 

cv‡VvËi g~j¨vqb 7.2 

mZ¨/wg_¨v wbY©q Kiæb t 
 
1| dvsk‡bi mxgvi aviYv †Kvb msL¨v avivi mxgvi mv‡_ mswkøó| 
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cvV-7.3 
dvsk‡bi mxgv wba©viY  

(Finding the Limit of a Function) 

 
 
G cvV †k‡l Avcwb- 
◆  mxgvi wewamg~n m¤ú‡K© Rvb‡Z cvi‡eb| 
◆  dvsk‡bi Awew”QbœZv m¤ú‡K© Rvb‡Z cvi‡eb| 
◆  dvsk‡bi wew”QbœZv  m¤ú‡K© Rvb‡Z cvi‡eb| 
 
dvsk‡bi mxgv ( Limit of a Function) 

(K) awi x ∅ a  Ges f(x) dvsk‡b x = a emv‡j (�) nq bv -GB kZ©mv‡c‡ÿ f(x)-G  x =a emv‡j †h gvb 
cvIqv hvq, Zv dvsk‡bi mxgv n‡e| 

D`vniY : y = 
x2+4x+5

x2+6x+2
  GB dvskbwUi mxgv x=2 Ae ’̄vq wbY©q Kiæb|  

mgvavb t G †ÿ‡Î dvskbwU‡Z x = 2 emv‡bv n‡j (�) AvKvi aviY K‡i bv| GRb¨ x=2 ewm‡q dvskbwUi 
mxgv †ei Kiv hv‡e|  

  
Lim

x ∅2
  
x2+4x+5

x2+6x+2
  = 

4+8+5

4+12+2
  = 

17

18
  

 

(L) y = f(x) dvsk‡b x ∅ a  mv‡c‡ÿ x ∅ a  emv‡j hw` Zv (�) AvKvi aviY K‡i, Z‡e x = a + h 

(‡hLv‡b h GKwU ÿz ª̀vwZÿz ª̀ msL¨v) ewm‡q c‡i h = 0 mv‡c‡ÿ †h gvb cvIqv hv‡e Zv dvsk‡bi ˆmwgK 
gvb (Limiting value) n‡e| 

D`vniY -1 : x ∅ 2  mv‡c‡ÿ y= f(x) = 
x2-4

x-2
  Gi ˆmwgK gvb wbY©q Kiæb| 

mgvavb t G‡ÿ‡Î dvskbwU‡Z x = 2 emv‡j Zv  (�) AvKvi aviY K‡i| GRb¨ x = 2 Gi cwie‡Z© Avgiv 
x = 2+h emvB : 
 

 
Lim

x ∅2
  
x2-4

x-2
   =  

Lim

h ∅0
 
(2+h)2-4

(2+h)-2
    

 =  
Lim

h ∅0
  

4+4h+h2-4

h
    

 =  
Lim

h ∅0
(4+h)   

 = 4 

myZivs  
Lim

x ∅2
  

x2-4

x-2
  = 4 n‡e| 
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D`vniY -2 t  
Lim

x ∅α
  

x+1

x
  =  

Lim

x ∅α
  

x

x
+

1

x

x

x

  [ Dc‡i I bx‡P x Øviv fvM K‡i]  

 =  
Lim

x ∅α
  

1+
1

x

1
  =  

1+
1

α

1
  = 

1+0

1
  = 1 

mxgvi wewamg~n (Rules of Limit) 

hw`  
Lim

x ∅a
  f(x) Ges  

Lim

x ∅a
  g(x) Gi Aw Í̄Z¡ _v‡K Z‡e mxgvi wewamg~n wbæiƒc n‡e  

 

1.  
Lim

x ∅a
  k = k (†hLv‡b k = w ’̄i ivwk) 

2.  
Lim

x ∅a
  xn = an (†hLv‡b n = aYvÍK c~Y© msL¨v ) 

 

3.  
Lim

x ∅ak  f(x) = k  
Lim

x ∅a
  f(x) (k= w ’̄i ivwk) 

 

4.  
Lim

x ∅ak  [f(x) ± g(x)] =  
Lim

x ∅a
  f(x) ± 

Lim

x ∅a
  g(x) 

 

5.  
Lim

x ∅a
  [f(x) .g(x)] =  

Lim

x ∅a
  f(x). 

Lim

x ∅a
  g(x) 

 

6.  
Lim

x ∅a
  [f(x) /g(x)] =  

Lim

x ∅a
  f(x)/ 

Lim

x ∅a
  g(x) [ 

Lim

x ∅a
  g(x) � 0] 

 

7.  
Lim

x ∅a
  [f(x)n] = [ 

Lim

x ∅a
  f(x)]n(†hLv‡b n >0) 

dvsk‡bi Awew”QbœZv (Continuity of Function) 

†Kvb Pj‡Ki Awew”QbœZv Gi me gv‡bi mg¤̂‡q †h msL¨v †kªYx MwVZ nq, Zvi Awew”QbœZvi Dci wbf©i 
K‡i PjK wew”Qbœ ev Awew”Qbœ (Continuous or discontinuous) n‡Z cv‡i|  
Awew”QbœZvi aviYv Awew”Qbœ Ges wew”Qbœ dvsk‡bi g‡a¨ cv_©K¨ †`Lv‡bvi Rb¨ D™¢e nq| mvaviYZ †Kvb 
dvskb‡K Awew”Qbœ dvskb ejv nq, hw` H dvsk‡bi mv‡_ mswkøó (related) PjK mg~‡ni gvb 
Awew”Qbœfv‡e GK‡Î ev‡o ev K‡g (varies)| Aek¨ G‡ÿ‡Î PjKmg~n Awew”Qbœfv‡e cwiewZ©Z nIqv 
Avek¨K|  
mvaviYZ y = f(x) ‡K Awew”Qbœ dvskb ejv hvq, hLb x Pj‡Ki gvb Awew”Qbœfv‡e cwieZ©b n‡j y Pj‡Ki 
gvb Awew”Qbœfv‡e cwiewZ©Z nq| cÖ_‡g Awew”Qbœfv‡e GKwU wbw ©̀ó we› ỳi †cÖwÿ‡Z Av‡jvPbv Kwi|  
cÖ_gZ t †Kvb wbw ©̀ó we› ỳ‡Z AwØZxq gv‡bi dvsk‡bi Awew”QbœZv wbY©q Ki‡Z n‡j ¯̂vaxb Pj‡Ki GKwU 
wbw ©̀ó gvb we‡ePbv Ki‡Z nq| wØZxqZ t H wbw ©̀ó gv‡bi cvk¦©eZ©x (neighbourhood) m¤¢ve¨ gvb we‡ePbv 
Ki‡Z nq| hw` y =f(x) AwØZxq gv‡bi dvsk‡bi Awew”QbœZv x=a we› ỳ‡Z wbY©q Ki‡Z nq, Z‡e x=a GB 
gvb Ges Zvi cvk¦©eZ©x me gv‡bi Rb¨ f(x) Gi msÁv wba©viY Ki‡Z nq| G Ae ’̄vq wZb ai‡Yi 
cwiw ’̄wZi D™¢e nq: 
cÖ_gZ t f(x) ‡Kvb ˆmwgK gv‡bi w`‡K AMÖmi (tends to) bvI n‡Z cv‡i| A_ev x Gi gvb hLb ỳB w`K 
†_‡K a -Gi w`‡K AMÖmi nq ZLb f(x) ỳwU wfbœ ˆmwgK gv‡bi w`‡K AMÖmi (tends to) n‡Z cv‡i| 
wØZxqZ t x ‡h †Kvb w`K †_‡K a-Gi w`‡K AMÖmi n‡Z cv‡i| ZLb f(x) †Kvb wbw ©̀ó ˆmwgK gv‡bi w`‡K 
AMÖmi n‡Z cv‡i - hw`I GB mxgv f(a) ‡_‡K c„_K (different)|  
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Z…ZxqZ t Dfq w`K †_‡K x hLb a-Gi wbKUeZ©x nq ZLb f(x), f(a)-GB gv‡bi w`‡K AMÖmi n‡Z cv‡i|  
Dc‡iv³ wZb ai‡bi cwiw ’̄wZ ch©v‡jvPbv Ki‡j †`Lv hvq, y=f(x) dvskb †Kej Z…Zxq †ÿ‡Î x=a we› ỳ‡Z 
Awew”Qbœ n‡Z cv‡i| 
ZvB y=f(x) hw` x=a we› ỳi wbKUeZ©x (Neighbourhood) cÖwZwU we› ỳ‡Z msÁvwqZ Kiv hvq Z‡e GB 
dvskb‡K x=a we› ỳ‡Z Awew”Qbœ (Continuous) ejv nq| A_©vr hw` (K) y=f(x) dvsk‡bi wbw ©̀ó gvb x=a  

we› ỳ‡Z f(a) nq; (L) x = a Gi mwbœK‡U y=f(x) Gi gvb f(a) nq, A_©vr hw` 

 
Lim

x →a
  f(x)=f(a) nq, Z‡e y=f(x), x=a we› ỳ‡Z Awew”Qbœ| 

Z‡e GB Lim f(x)=f(a) wb‡æi wZbwU k‡Z©i Dci wbf©ikxj t 
(i) f(a) wbw ©̀ó Ges mmxg (finite)n‡e, A_©vr x=a we› ỳ‡Z f(x) Gi GKwU wbw ©̀ó gvb _vK‡Z n‡e| 

(ii)   
Lim

x →a
  f(x)-Gi Aw Í̄Z¡ (Existence) _vK‡Z n‡e| 

(iii) Lim f(x)=f(a) n‡Z n‡e|  
†Kvb wbw ©̀ó we› ỳ‡Z Awew”QbœZvi wbðqZv †c‡Z n‡j GB wZbwU kZ© Aek¨B c~iY Kiv `iKvi| 
 

dvsk‡bi wew”QbœZv (Discontinuity of function) 

hw` †Kvb dvskb †Kvb wbw ©̀ó we› ỳ‡Z Awew”Qbœ bv nq, Z‡e Zv‡K H we› ỳi wew”Qbœ dvskb ejv hvq| hw` 

y=f(x) Gi x=a we› ỳ‡Z weiwZ ev f½yiZ¡ (break) _v‡K Z‡e †mwU x=a we› ỳ‡Z wew”Qbœ| A_©vr  
Lim

x ∅a
  

f(x)�f(a) n‡j y=f(x)  dvskb x= a we› ỳ‡Z wew”Qbœ n‡e| 
†Kvb dvsk‡bi †jLwPÎ AsKb Kiv n‡j Zv gm„b (Smooth) bvI n‡Z cv‡i| †Kvb dvsk‡bi †jLwPÎ 
Zxh©K we› ỳ (sharp point) n‡Z cv‡i; Avevi ‡Kvb dvsk‡b ZvI bvI _vK‡Z cv‡i| Z‡e †Kvb dvskb hw` 
wbw ©̀ó we Í̄v‡ii g‡a¨ Awew”Qbœ nq, Z‡e H we Í̄v‡ii †cÖwÿ‡Z †h †jLwPÎ cvIqv hv‡e, †mwU GKwU Awew”Qbœ 
dvskb n‡e, Gi g‡a¨ †Kvb weiwZ _vK‡e bv| †Kvb dvskb hw` †Kvb wbw ©̀ó we Í̄v‡ii †cÖwÿ‡Z wew”Qbœ nq, 
Z‡e Gi we Í̄v‡ii g‡a¨ Ggb we› ỳ _vK‡e †hLv‡b dvskbwU wew”Qbœ| GB RvZxq dvsk‡bi †jLwP‡Î weiwZ 
ev Rv¤ú(Jump) nq| 
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wPÎ-7.3.1 t dvsk‡bi wew”QbœZv 

(a) wP‡Îi dvskb y =1 + 
3

(x-1)2  †jLwPÎwU Awew”Qbœ| Z‡e GwU gm„b (smooth) bq| KviY x = 1gv‡b 
GKwU Zxh©K we› ỳ (sharp point) Av‡Q|  
(b) wP‡Îi †jLwPÎ Awew”Qbœ| 
(c) wP‡Î GKwU mgcive„Ë (Hyperbola) †`Lv‡bv n‡q‡Q hv x=1 gv‡b Amxg wew”QbœZv cÖKvk K‡i|  
(d) †jLwP‡Î dvsk‡bi wew”QbœZv avc wfwËK (Step wise)| G ai‡Yi †jLwP‡Îi dvsk‡bi bvg avc-wfwËK 
dvskb (step function)|  
 
 
 
 
 
 

mvivsk t awi x → a  Ges f(x) dvsk‡b x = a emv‡j (÷) nq bv -GB kZ©mv‡c‡ÿ f(x)-G  x → a emv‡j 
†h gvb cvIqv hvq, Zv dvsk‡bi mxgv n‡e| mxgvi wKQy wewa Av‡Q| 
 
 
 
 
 
 
 

cv‡VvËi g~j¨vqb 7.3 

mZ¨/wg_¨v wbY©q Kiæb t 

1|  †Kvb dvskb hw` wbw ©̀ó we Í̄v‡ii g‡a¨ Awew”Qbœ nq Z‡e H we Í̄v‡ii †cÖwÿ‡Z †h wjLwPÎ cvIqv 
 hv‡e, †mwU GKwU Awew”Qbœ dvskb n‡e| 
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P~ovšÍ g~j¨vqb -BDwbU 7 

mswÿß I iPbvg~jK cÖkœ t 

1|  Pj‡Ki mxgv ej‡Z wK †evSvq ? 
2|  AwØZxq gv‡bi dvsk‡bi mxgvi msÁv wjLyb| 

3|   
Lim

x →a
 
2x2-2x+1

x2+4x+1
  Gi gvb wbY©q Kiæb| 

 
DËigvjv-BDwbU 7 
 cvV-1 t (1) (K) (2) N 
 cvV-2 t (1) mZ¨ 
 cvV-3 t (1) mZ¨ 


