
 

 
†mU I dvskb 1 

BDwbU  

 
 

 
 

f‚wgKv  
 

†m‡Ui aviYv nj MwY‡Zi aviYvi me©v‡c¶v †gŠwjK wfwË| AvaywbK MwY‡Z †m‡Ui we‡kl f‚wgKv i‡q‡Q| MwY‡Z 

mKj cÖm‡½ I cÖ‡qv‡M †m‡Ui aviYv GKwU Avw`g ev mnRvZ aviYv e‡j aiv nq| ZvB AvaywbK MwY‡Zi nvwZqvi 

wn‡m‡e †m‡Ui e¨envi e¨vcK| Rvg©vb MwYZwe` RR© K¨v›Ui (1845-1918) †mU m¤^‡Ü cÖ_g e¨vL¨v cÖ`vb K‡ib| 

wZwb Amxg †m‡Ui e¨vL¨v cÖ`vb K‡ib hv MwYZ kv‡ ¿̄ wecyj Av‡jvob m„wó K‡i| Zuvi cÖ`Ë e¨vL¨v MwYZ kv‡ ¿̄ †h 

bZzb kvLvi Rb¥ †`q, Zv †mU ZË¡ (Set Theory) wn‡m‡e cwiwPZ| Zuvi D™¢vweZ †mU ZË¡ MwY‡Zi wewfbœ kvLvq 

eZ©gv‡b e¨vcKfv‡e e¨eüZ n‡”Q|  
 
D‡Ïk¨ 
 GB BDwbU †k‡l Avcwb- 
 0  wewfbœ cÖKvi †mU m¤ú‡K© aviYv jvf Ki‡eb Ges Zv‡`i e¨envwiK cÖ‡qv‡M `¶Zv AR©b Ki‡eb; 
 0 †m‡Ui Kvh©wewa m¤ú‡K© Ávb AR©b Ki‡eb; 
 0 µg‡Rvo I Kv‡Z©mxq ¸Y‡Ri e¨vL¨v w`‡Z cvi‡eb; 
 0 Ab¦q I dvskb D`vniYmn e¨vL¨v Ki‡Z cvi‡eb; 
 0 dvsk‡bi †Wv‡gb I †iÄ wbY©‡q `¶Zv AR©b Ki‡eb; 
 0 †jLwP‡Îi mvnv‡h¨ dvskb‡K eY©bv Kivi `¶Zv AR©b Ki‡eb| 
 



GBP.Gm.wm †cÖvMÖvg  

BDwbU GK  c„ôv-4 

 

 1 cvV 
 
†m‡Ui msÁv I aviYv 

 
 

D‡Ïk¨  
 GB cvV †k‡l Avcwb- 
  †mU Kx Zv Rvb‡Z cvi‡eb; 

  wewfbœ cÖKvi †m‡Ui msÁv Rvb‡Z cvi‡eb Ges Zv‡`i e¨envwiK cÖ‡qv‡M `¶Zv AR©b 
Ki‡eb|  

 
 

  

†mU Kx 
ˆ`bw›`b Rxe‡b wewfbœ e —̄zi msMÖn ev `j ev ¸”Q †evSv‡Z Avgiv A‡bK mgq †mU kãwU e¨envi K‡i
_vwK| †hgb,  GK  †mU  dvwY©Pvi,  GK  †mU  `kg †kªYxi cy —̄K, GK †mU †cvkvK  BZ¨vw`|  MwY‡Zi 

wewfbœ Av‡jvPbvqI †Zgwb ev —̄e RMZ ev wPš—v RM‡Zi e —̄zi †h‡Kvb mywba©vwiZ msMÖn‡K †mU ejv nq| GLv‡b 
Ômywba©vwiZ' ej‡Z Avgiv eySe †h, †m‡U wK Aš—f©y³ Av‡Q Avi wK Aš—f©y³ †bB, Zv mywbw ©̀ófv‡e wba©viY Kiv| 
mywbwa©vwiZ msMÖn nIqv Qvov †m‡Ui aviYvi Dci Avi †Kvb kZ© †bB| Aek¨ Kvh©‡¶‡Î GKB †m‡Ui Dcv`vbmg~n 
mvaviYZt GKRvZxq n‡q _v‡K| 
 

Òmywba©vwiZ I ci¯úi wfbœ e —̄zmg~‡ni †h‡Kvb msMÖn‡K †mU e‡j|Ó  

D`vniY t 1| evsjv‡`k Db¥y³ wek¦we`¨vj‡qi GBP Gm wm †cÖvMÖv‡gi MwYZ (cÖ_g cÎ) wel‡qi mKj wk¶v_x©|  
2| evsjv‡`‡k evsjv fvlvq cÖKvwkZ mKj ˆ`wbK cwÎKv| 
3| mv‡K©i (SAARC) Aš—f©y³ †`kmg~n BZ¨vw`| 
 
†mU Ges †m‡Ui Dcv`vb 
†m‡U Aš—f©y³ e —̄zmg~n‡K H †m‡Ui Dcv`vb (element) ev m`m¨ (member) ejv nq| A_©vr †h mg —̄ e —̄z wb‡q †mU 
MwVZ nq †m¸‡jv‡K †m‡Ui Dcv`vb ejv nq| 
Bs‡iwR eY©gvjvi eo nv‡Zi A¶i A, B, C, D, X, Y ---- BZ¨vw` Øviv mvaviYZ †m‡Ui bvg ev †mU cÖKvk Kiv nq| 
Avi Bs‡iwR †QvU nv‡Zi A¶i a, b, c, x, y, ------- BZ¨vw` Øviv †m‡Ui Dcv`vb ev m`m¨‡K cÖKvk Kiv nq| 
†m‡Ui me¸‡jv Dcv`vb wØZxq eÜbx {  } Øviv Ave× Ki‡Z nq Ges Dcv`vb¸‡jvi GKwU‡K Avi GKwU †_‡K Kgvi 
(,)  Øviv c„_K Kiv nq| 
D`vniY¯̂iƒc ejv hvq †h, hw` A GKwU †mU nq Ges Gi Dcv`vb i, g, k, l, m nq Z‡e Avgiv wjLet  
A = {i, g, k, l, m}  
†Kvb Dcv`vb, †Kvb GKwU †m‡Ui Aš—f©y³ n‡j Zv cÖKv‡ki Rb¨ ∈ (epsilon) cÖZxKwU e¨envi Kiv nq| Avevi †Kvb 
Dcv`vb, †Kvb GKwU †m‡Ui Aš—f©y³ bv n‡j Zv cÖKv‡ki Rb¨ ∉ (A_© Dcv`vb bq) wPýwU cÖ‡qvRb nq| 
g‡b Ki“b, A = {x, y, z} GKwU †mU †hLv‡b x, y I z  A †mUwUi Dcv`vb| 
∴ Avgiv cvB, 
x ∈ A (A_© x, A †m‡Ui GKwU Dcv`vb ev m`m¨) 
y ∈ A (A_© y, A †m‡Ui GKwU m`m¨) 
z ∈ A (A_© z, A †m‡Ui GKwU m`m¨) 
Avevi, B = {i, j, m} Aci GKwU †mU| 
GLv‡b i ∈ B (A_© i, B †m‡Ui GKwU m`m¨) 
wKš—z n ∉ B (A_© n, B †m‡Ui m`m¨ bq)| 
 
†mU eY©bv c×wZ (Methods of describing a set)  
†mU‡K cÖKvk Kivi ỳwU c×wZ cÖPwjZ Av‡Q| 
1| ZvwjKv c×wZ (Tabular Method or Roster method or Enumeration method or Listing Method)  
2| evQvB c×wZ (Selector method or Property builder method or Rule method).  
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1| ZvwjKv c×wZ  
GB c×wZ‡Z †m‡Ui mKj Dcv`vb‡K wØZxq eÜbxi g‡a¨ Ave× Kiv nq Ges cÖwZwU Dcv`vb‡K Kgv Øviv Avjv`v 
K‡i wjLv nq| 
†hgb, A = {2, 3, 5, 7, 11, 13} 
 B = { a, e, i, o, u} 

 C = {1, 3, 5, 7, ., ., }, GLv‡b WU (.) Øviv Abywj−wLZ Dcv`vb †evSv‡bv n‡q‡Q| 
2|  evQvB c×wZ 
GB c×wZ‡Z †m‡Ui Dcv`v‡bi mvaviY a‡g©i D‡j−L K‡i †mU‡K eY©bv Kiv nq| GLv‡b †m‡Ui cÖwZwbwaZ¡Kvix †Kvb 
m`m¨‡K wj‡L Zvi cv‡k Zvi ¸Y ev ag© †jLv nq| ¯̂vfvweK msL¨vi †mU‡K cÖKvk Ki‡Z Avgiv wjLe,  
A = {x t x ∈ N}  
A_ev, A = { x | x ∈ N}  
GLv‡b, 't' wPý ev '|' wP‡ýi Øviv Ô†hb' †evSvq|  
Dc‡ii D`vni‡Yi A = { xtx ∈N}  ev A = {x|x ∈ N} Gi A_© "A nj mKj x Gi †mU †hb x ¯̂vfvweK msL¨v N Gi 
Dcv`vbÓ| 
G D`vniYwU‡K ZvwjKv c×wZ‡Z cÖKvk Ki‡j n‡e 
A = {1, 2, 3, 4, 5, 6, ., ., }  
D`vniY t mvK©f‚³ †`‡ki †mU‡K S we‡ePbv K‡i ZvwjKv c×wZ I †mU MVb c×wZ‡Z cÖKvk Ki“b| 
mgvavb t Avgiv Rvwb, mvK©fz³ †`k¸‡jv nj t evsjv‡`k, f‚Uvb, †bcvj, fviZ, kªxjsKv, gvjØxc, cvwK —̄vb| 
ZvwjKv c×wZ t 
S = {evsjv‡`k, f‚Uvb, †bcvj, fviZ, kªxjsKv, gvjØxc, cvwK —̄vb} 
†mU MVb c×wZ t 
S = { x t x  mv‡K©i GKwU †`k } 
ev, S = {x | x  mv‡K©i GKwU †`k} 
 
†m‡Ui †kªYxKiY 
†mU wewfbœ cÖKv‡ii n‡Z cv‡i| †kªYxKi‡Yi wfwË Abyhvqx Zv‡`i wbw ©̀ó bvg Av‡Q| wb‡P G ai‡bi KwZcq †m‡Ui 
msÁv I D`vniY †`qv nj| 
mvš— †mU ev mmxg †mU (Finite set)  
†h †m‡Ui m`m¨ msL¨v mxwgZ A_©vr †h †m‡Ui m`m¨¸‡jv MYbv K‡i †kl Kiv hvq Zv‡K mvš— ev mmxg †mU e‡j| 
†Kvb †m‡Ui m`‡m¨i msL¨v hZ †ekxB †nvK bv †Kb Zv MYbvi g‡a¨ co‡j A_©vr †Kvbfv‡e Zv‡`i msL¨vmxgv 
wba©vwiZ _vK‡j †mUwU mmxg n‡e| 

D`vniY t 1|  A = { 1, 2, 3, 5, 9, 13}  
 GLv‡b S †m‡Ui Dcv`vb¸‡jv MYbv Kiv hvq| 
 Dcv`v‡bi msL¨v = 6 wU 
 myZivs A GKwU mvš— †mU| 
2| B = { a, e, i, o, u}  
 GLv‡b B †m‡U 5 wU Dcv`vb Av‡Q| ZvB GwU GKwU mvš— †mU| 

Amxg ev Abš— †mU (Infinite set) 
†h †m‡Ui m`m¨ msL¨v mxwgZ bq A_©vr m`m¨ msL¨v MYbv K‡i †kl Kiv hvq bv, Zv‡K Amxg ev Abš— †mU e‡j| 
†hgb, A = { x : x ∈ R} GKwU Abš— †mU| 
GLv‡b R n‡jv ev —̄e msL¨vi †mU, R Gi g‡a¨ KZwU ev —̄e msL¨v Av‡Q Avgiv ej‡Z cvwi bv| 

GKK †mU (Unit set)  
†KejgvÎ GKwU Dcv`vb wb‡q MwVZ †mU‡K GKK †mU e‡j| †hgb, A = {1}, GLv‡b ïaygvÎ GKwU Dcv`vb Av‡Q| 
ZvB GwU GKwU GKK †mU| 
 B = { x | x  gvbyl emwZc~Y© GKwU M„n|} 
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duvKv †mU (Empty set, Null set or Void set)  
†h †m‡U †Kvb Dcv`vb _v‡K bv Zv‡K duvKv †mU ev k~b¨ †mU e‡j| duvKv †mU‡K Φ (Iwi) A¶i Øviv cÖKvk Kiv 
nq| D‡j−L¨, Φ †Wwbk fvlvi GKwU A¶i (MÖxK A¶i ÔdvB' bq)| Gi D”PviY ÔIwi'|  
D`vniY t A = { x | x  cuvP gv_vwewkó Rxeš— mKj gvbyl) 
 B = { x | x, 1971 †_‡K 1990 ch©š— evsjv‡`‡ki gwnjv cÖavbgš¿x‡`i bvg} 
Dc‡ii ỳwU D`vni‡Yi GKwU‡ZI †Kvb m`m¨ Lyu‡R cvIqv hv‡e bv| ZvB Giv duvKv †mU A_©vr A = Φ, B= Φ| 
Avevi  
{  } GKwU duvKv †mU| G‡Z †Kvb Dcv`vb †bB, GgbwK k~b¨I †bB| {0} †Kvb duvKv †mU bq| k~b¨ (0) G †m‡Ui 
GKwU Dcv`vb| 

mgvb †mU (Equal Sets) 
ỳwU †mU A Ges B †K ci¯úi mgvb †mU ejv nq hw` A †m‡Ui cÖwZwU Dcv`vb B †m‡U _v‡K Ges B †m‡Ui cÖwZwU 

Dcv`vb A †m‡U _v‡K| †hgb, A = {a, b, c) Ges B = {b, a, c} †mU `ywU ci¯úi mgvb, KviY Dfq †m‡Ui Dcv`vb 
GKB| †m‡U Aš—f©y³ Dcv`vbmg~‡ni c~bwe©b¨v‡mi d‡j †m‡Ui †Kvb cwieZ©b nq bv| 

Dc‡mU (Subset)  
hw` A †m‡Ui cÖwZwU Dcv`vb B †m‡UiI Dcv`vb nq Z‡e A †mU‡K B †m‡Ui Dc‡mU e‡j| ¯úóZB, A †mU B 
†m‡Ui Dc‡mU n‡j, hw` x∈A nq Z‡e Aek¨B x∈B n‡e| A Ges B †mU ỳwUi G m¤úK© A⊂B ms‡KZ Øviv cÖKvk 
Kiv nq| A ⊂ B †K cov nq A, B Gi Dc‡mU} 
g‡b Ki“b, A = {2, 4, 6, 8 } Ges B = {1, 2, 3, 4, 6, 7, 8, 10, 12} ỳwU †mU| 
j¶Yxq †h, A †m‡Ui cÖ‡Z¨K Dcv`vb B †m‡U we`¨gvb  
 ∴  A ⊂ B  
Òhw` GKwU †m‡Ui mKj m`m¨ Aci GKwU †m‡Ui m`m¨ nq, Z‡e cÖ_g †mU‡K wØZxq †m‡Ui Dc‡mU e‡j| wØZxq 
†mU‡K mycvi †mU ejv nq|Ó 
Dc‡ii D`vni‡Y A nj B †m‡Ui Dc‡mU Ges B nj mycvi‡mU| 
Dc‡mU‡K Avevi cÖK…Z Dc‡mU (Proper Subset) Ges AcÖK…Z Dc‡mU (Improper Subset) G ỳwU fv‡M wef³ Kiv 
n‡q‡Q| wb‡æ G wel‡q Av‡jvPbv Kiv nj| 

cÖK…Z Dc‡mU  
A †m‡Ui cÖ‡Z¨K Dcv`vb hw` B †m‡U we`¨gvb _v‡K Ges B †m‡U Aš—Z GKwU Dcv`vb _v‡K hv A †m‡U bvB, Z‡e 
A †mU‡K B †m‡Ui cÖK…Z Dc‡mU e‡j| G‡K A ⊂ B wj‡L cÖKvk Kiv nq| 
D`vniY t A ={1, 3, 5} †mUwU B ={5, 6, 1, 3, 4} †m‡Ui GKwU cÖK…Z Dc‡mU A_©vr A⊂B  
A †mU‡K B †m‡Ui  cÖK…Z Dc‡mU ejv nq hLb i) A ⊂ B  Ges (ii) A3B nq| 

AcÖK…Z Dc‡mU  
A †m‡Ui cÖ‡Z¨KwU Dcv`vb hw` B †m‡U _v‡K Ges B †m‡Ui cÖ‡Z¨KwU Dcv`vb hw` A †m‡U Zv‡K, Z‡e Zv‡`i 
GKwU‡K AciwUi AcÖK…Z Dc‡mU e‡j| G‡¶‡Î A Ges B †mU ỳwU mgvb †mU nq| 
D`vniY t g‡b Ki“b, A = {2, 5, 7} Ges B ={5, 2, 7} ỳwU †mU| GLv‡b A Gi mKj Dcv`vb B †m‡Ui mKj 
Dcv`v‡bi mgvb| 
myZivs A †mUwU B †m‡Ui AcÖK…Z Dc‡mU| 
cÖZxK w`‡q †jLv nq t A ⊆ B A_©vr A †mUwU B †m‡Ui AcÖK…Z Dc‡mU| 
g‡b ivL‡Z n‡e †h, cÖ‡Z¨K †m‡Ui ïaygvÎ ỳwU AcÖK…Z Dc‡mU Av‡Q| GKwU n‡jv duvKv †mU Ges Ab¨wU nj H 
†mUwU wb‡RB| wb‡æi D`vni‡Yi gva¨‡g aviYvwU Av‡iv cwi®‹vi n‡e| 
ai“b  A = {a, b, c} GKwU †mU| 
 A †m‡Ui AcÖK…Z Dc‡mU nj Φ, (a, b, c}  
Dc‡ii Av‡jvPbv †_‡K Avgiv wb‡Pi ỳwU Dcmsnvi w`‡Z cvwit 
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1| A †mUwU B †m‡Ui cÖK…Z Dc‡mU n‡e hw` A⊂B Ges A ≠ B nq| 
2| A †mUwU B †m‡Ui AcÖK…Z Dc‡m‡U n‡e hw` A ⊂ B Ges A = B nq| 
 

†m‡Ui Dcv`vb ev m`m¨ cÖKv‡ki cÖZxK ∈, †m‡Ui m`m¨ bq cÖKv‡ki cÖZxK ∉, duvK †mU cÖKv‡ki cÖZxK Φ        
ev { }, Dc‡mU cÖKv‡ki cÖZxK ⊂, AcÖK…Z Dc‡mU cÖKv‡ki cÖZxK ⊆ 

KwZcq mgvavbK…Z D`vniY  
D`vniY-1 t A = {1, 2, 3, 4, 5, 6} n‡j, ∈ ev ∉ cÖZxK Øviv duvKv ’̄vb c~iY Ki“b t 
 (i) 5               A  (ii) 8               A  (iii) 4               A  (iv) 0               A  
mgvavb t (i) 5 m`m¨wU A †m‡U we`¨gvb| 
  ∴  5 ∈ A  
 (ii) 8 m`m¨wU A †m‡U we`¨gvb bq| 
  ∴  8 ∉  A  
 (iii) 4 m`m¨wU A †m‡U we`¨gvb| 
  ∴   4  ∈  A   

 (iv) 0,   A †m‡U we`¨gvb bq| 
  ∴   0 ∉  A.  
D`vniY-2 t  evsjv‡`‡ki mKj wefv‡Mi †mU‡K D we‡ePbv K‡i ZvwjKv c×wZ Ges evQvB c×wZ‡Z cÖKvk Ki“b| 
mgvavb t evsjv‡`‡ki wefvM¸‡jv nj t XvKv, PÆMÖvg, Lyjbv, ivRkvnx, ewikvj, wm‡jU  
 ZvwjKv c×wZ t 
 D = { XvKv, PÆMÖvg, Lyjbv, ivRkvnx, ewikvj, wm‡jU} 
evQvB c×wZ t  D = { x | x evsjv‡`‡ki GKwU wefvM} 
 
D`vniY-3 t  wbæwjwLZ †mU¸‡jv wbY©q Ki“b t 
 (i) { x ∈ N t x2>15 Ges x2 < 25 }  
 (ii) { x ∈ N t 6 < x  < 7}  
 (iii) { x ∈ N t x, 42 Gi MYbxqK|} 

mgvavb t (i)  {x∈N t x2>15 Ges x2<25} Gi A_© nj x ¯̂vfvweK msL¨vi †mU †hb x Gi eM© 15 Gi †P‡q eo Ges 
25 Gi †P‡q †QvU nq| 
Avgiv Rvwb, ¯̂vfvweK msL¨vi †mU, N = { 1, 2, 3, 4, 5, 6 - - - - - - }  
GLb, †h me ¯̂vfvweK msL¨vi eM© 15 A‡c¶v eo †m¸‡jv n‡jv 4, 5, 6, 7 -----,  KviY 42=16, 52=25, 62=36, ---  
Avevi †h me ¯̂vfvweK msL¨vi eM© 25 A‡c¶v Kg †m¸‡jv n‡jv 1, 2, 3, 4; KviY 12=1, 22=4, 32=9, 42=16.  
∴ Avgiv cvB, ïaygvÎ 42>15 Ges 42<25.  
 ∴ kZ©g‡Z wb‡Y©q †mUwU n‡jv {4}.  
(ii) {x∈N t 6<x<7} Gi A_© t x nj ¯̂vfvweK msL¨v N Gi Dc‡mU †hb x, 6 Gi †P‡q eo Ges 7 Gi †P‡q †QvU 
¯̂vfvweK msL¨v nq|  
 Avevi N = {1, 2, 3, 4, 5, 6, 7, 8, ---------}  
wKš—z 6 Ges 7 Gi ga¨eZx© †Kvb ¯̂vfvweK msL¨vB †bB, KviY mKj ¯̂vfvweK msL¨vB c~Y© msL¨v| Kv‡RB cÖ`Ë 
kZ©vbyhvqx wb‡Y©q †mUwU n‡e GKwU duvKv †mU ev Φ ev, { }.  
(iii)  { x ∈ N t x, 42 Gi ¸YbxqK }  
 N  ¯̂vfvweK msL¨vi †mU| 
 ∴  N = { 1, 2, 3, 4, 5, - - - - - - } 

 ∴   1×42 = 42 

 ∴   2×21 = 42 

 ∴   3×14 = 42 

      6×7 = 42  
 ∴ wb‡Y©q †mU = {1, 2, 3, 6, 7, 14, 21, 42}.  
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D`vniY-4 t  KviYmn mZ¨ wg_¨v wbY©q Ki“b t 
 (i) 4 ∈ {3, 4, 5}  (ii) 6 ∈ {2, 4, 6}  
 (iii) 3 ∉ {3, 4, 5},  (iv) 7 ∉ {2, 4, 6}  
 (v) Φ ∈ {1, 2, 3}  
 
mgvavb t  (i) 4 ∈ { 3, 4, 5} (mZ¨) 
  KviY 4, {3, 4, 5} †m‡Ui m`m¨| 
 (ii) 6 ∈ {2, 4, 6} (mZ¨) 
  KviY 6, {2, 4, 6} †m‡Ui m`m¨| 
 (iii) 3 ∉ {3, 4, 5} (wg_¨v) 
  KviY 3, {3, 4, 5} †m‡Ui m`m¨| 
 (iv) 7 ∉ {2, 4, 6} (mZ¨) 
  KviY 7, {2, 4, 6} †m‡Ui m`m¨ bq| 
 (v) Φ ∈ {1, 2, 3} (wg_¨v) 
GLv‡b Φ duvKv †mU †evSvq bv, KviY ∈ wPýwU Øviv †m‡Ui m`m¨ Ges †m‡Ui g‡a¨ m¤úK© †evSvq| A_©vr x∈A Gi 
A_© x, A †m‡Ui m`m¨| ZvB Φ∈{1, 2, 3} Gi A_© nj Φ, {1, 2, 3} †m‡Ui m`m¨, hv mZ¨ bq| 

D`vniY-5 t  wb‡Pi †KvbwU mZ¨ Ges †Kvb&wU wg_¨v wbY©q Ki“b t 
 (i) {1, 2} ⊂ {1, 3, 5}, (ii)  {7, 3, 5} ⊂ {3, 5, 7}  
 (iii)  {1, 2, 3} = {2, 3, 5}  
 
mgvavb t  (i) {1, 2} ⊂{1, 3, 5}  wg_¨v 
  KviY 2, {1, 3, 5} Gi m`m¨ bq| 
 (ii) {7, 3, 5} ⊂ {3, 5, 7} mZ¨ 
  KviY †mU ỳwUi m`m¨¸‡jv Awfbœ| 
 (iii) {1, 2, 3} = {2, 3, 5} wg_¨v 
  KviY †mU ỳwUi m`m¨¸‡jv Awfbœ bq| 
 
D`vniY-6 t  hw` A = {1, 2, 3, 4, 5}, B ={1, 2, 4} Ges C = {4, 1, 2} nq, Z‡e wb‡Pi †KvbwU mZ¨ ev wg_¨v wbY©q 

Ki“b| 
 (i) 3 ∈ A  (ii) 5 ∉ C  (iii) B ∈ A  
 (iv) B ⊂ A  (v) B ≠ C (vi) A ⊂ B  
mgvavb t (i) 3 ∈ A (mZ¨) 
 (ii) 5 ∉ C (mZ¨) 
 (iii) B ∈ A (wg_¨v), KviY B Ges A ỳwU †mU, wKš—z ∈ wPýwU †m‡Ui Dcv`vb Ges †m‡Ui g‡a¨ m¤ú‡K© 

wb‡ ©̀k K‡i| 
 (iv) B ⊂ A (mZ¨) 
 (v) B ≠ C (wg_¨v) 
 (vi) A ⊂ B  (wg_¨v) 
 

 

 

 

Abykxjbx-1.1 

 

1. g‡b Ki“b, A = {a, e, i, o, u}  
 ∈ ev ∉ cÖZxK Øviv wb‡Pi duvKv ’̄vb¸‡jv c~iY Ki“b t 
 (i) i   A  (ii) e   A  
 (iii) b   A  (iv) Φ   A  
2. evQvB c×wZ‡Z wb‡Pi †mU¸‡jv cÖKvk Ki“b t 
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 (i) A = {a, e, i, o, u}  
 (ii) B = {1, 2, 3, 4, 5, -------}  
3. ZvwjKv c×wZ‡Z wb‡Pi †mU¸‡jv cÖKvk Ki“b t 
 (i) {x | x, –3 Ges –5 Gi g‡a¨ we`¨gvb †Rvo c~Y© msL¨v} 
 (ii) { x|x, –4 Ges 6 Gi g‡a¨ we`¨gvb we‡Rvo c~Y© msL¨v} 
 (iii) {x | x, 32 w`‡bi gvm} 
4. wbæwjwLZ †mU¸‡jv wbY©q Ki“bt 
 (i) {x ∈ N Ges x2 < 13}  
 (ii) {x ∈ R Ges x2 = 4}, GLv‡b R ev —̄e msL¨vi †mU 
 (iii) { x∈N t x < 10 Ges †Rvo msL¨v} 

5. KviYmn mZ¨ wg_¨v wbY©q Ki“b t 
 (i) {7, 3, 5} = {3, 5, 7}  
 (ii) N = {1, 2, 3, 4, - - - - - } GKwU Abš— †mU| 
 (iii) hw` A = {2, 3, 4}, B ={3, 5} nq Z‡e 3∈A Ges 2∈B  
 (iv) D = { x | x GKwU c~Y©msL¨v Ges 5<x<10} GKwU GKK †mU 
 (v) B = { x | x GKwU c~Y© msL¨v Ges 4<x<12} Gi Dcv`vb msL¨v 7 wU| 

6. X = {a, b, c}, Y = {a, b}, Z ={a, b, d}, M={c, d}, N={d} n‡j wb‡Pi †KvbwU mZ¨ Ges †KvbwU wg_¨v 

hyw³mn wjLyb| 
 (i) X ⊂ Y,   (ii) X =Z,  (iii) N ⊄ M,  (iv) Y = M 

  (v) {d} ∈ Y,   (vi) {a} ⊂ Z   (vii) {d} ⊂ M  
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 2 cvV 
 
†m‡Ui ms‡hvM, †Q`, Aš—i, mvwe©K †mU I c~iK †mU 

 

 

D‡Ïk¨  
 GB cvV †k‡l Avcwb- 

   †m‡Ui ms‡hvM, †Q`, Aš—i, mvwe©K †mU, c~iK †mU m¤ú‡K© aviYv jvf Ki‡eb; 
   G‡`i e¨envwiK cÖ‡qv‡M `¶Zv AR©b Ki‡eb| 

 

 

†m‡Ui ms‡hvM ev ms‡hvM †mU (Union of Sets)  
ỳB ev Z‡ZvwaK †m‡Ui mKj Dcv`vb wb‡q MwVZ †mU‡K H †mU¸‡jvi ms‡hvM †mU e‡j| hw` A

Ges B †h †Kvb ỳwU †mU nq Z‡e Zv‡`i ms‡hvM †mU‡K A∪B cÖZxK Øviv cÖKvk Kiv nq| A∪B
cÖZxKwU‡K cov nq, "A ms‡hvM B" ev  "A union B" †mU MV‡bi cÖZx‡K A∪B Gi A_© ùvovq t 

A∪B = { x t x ∈ A ev x ∈ B}  
 

D`vniY t g‡b Ki“b, A = { a, b, c, d, e)  Ges 
      B = {d, e, f, g} ỳwU †mU| 
 ∴   A∪B = {a, b, c, d, e, f, g}  
 GLv‡b d Ges e Dcv`vb ỳwU Dfq †m‡UB Av‡Q, wKš—z ms‡hvM †m‡U d Ges e †K cybive„wË bv K‡i GKevi 

†bqv n‡q‡Q| 
 
†m‡Ui †Q` ev †Q` †mU (Intersection of Sets)  
ỳB ev Z‡ZvwaK †m‡Ui mKj mvaviY (common) Dcv`vb wb‡q MwVZ †mU‡K H †mU¸‡jvi †Q` ev †Q` †mU e‡j| 

hw` A Ges B †h †Kvb ỳwU †mU nq Z‡e Zv‡`i †Q` †mU A∩B cÖZxK Øviv cÖKvk Kiv nq| 
A∩B cÖZxKwU‡K cov nq 'A †Q` B' ev 'A intersection B'  
†mU MV‡bi cÖZx‡K A∩B Gi A_© ùvovq t A∩B = {x t x∈A  Ges x∈B}  
D‡j−L¨, †m‡Ui ms‡hvM Gi †¶‡Î Ôev' Ges †m‡Ui †Q`-Gi †¶‡Î Ges GB kã `ywUi we‡kl ¸i“Z¡ i‡q‡Q| 
D`vniY t A = {2, 4, 6, 8, 10} Ges B = {8, 10, 12} n‡j A∩B  wbY©q Ki“b| 
GLv‡b  A∩B = {2, 4, 6, 8, 10} ∩ {8, 10, 12} = {8, 10}  
  [ ... ïaygvÎ Dfq †m‡Ui mvaviY Dcv`vb¸‡jv †bqv n‡q‡Q| ] 
 

`ywU †m‡Ui Aš—i (Difference of two sets) 
A Ges B ỳwU †mU n‡j, †h mg —̄ Dcv`vb A †m‡U Av‡Q wKš—z B †m‡U †bB, Giƒc Dcv`vb wb‡q MwVZ †mU‡K A Ges 
B Gi Aš—i †mU e‡j| A Ges B Gi Aš—i †mU‡K †jLv nq A–B.  
Abyiƒcfv‡e, B †m‡U Av‡Q wKš—z A †m‡U †bB Giƒc Dcv`vb wb‡q MwVZ †mU‡K B Ges A Gi Aš—i‡mU e‡j| B †mU 
Ges A †m‡Ui Aš—idj †mU‡K †jLv nq B–A.  
A–B †K cov nq, 'A we‡qvM B' ev 'A difference B' Ges B–A †K cov nq 'B we‡qvM A' ev 'B difference A'.   
†hgbt A = {a, b, c, d, e}, B = {a, c, e, f, g} ỳwU †mU n‡j  
 A – B = {a, b, c, d, e} – {a, c, e, f, g} 
       = {b, d} 
 B–A   = {a, c, e, f, g} – {a, b, c, d, e}  
       = {f, g}  
A–B †K A\B Ges B–A †K B\A ØvivI cÖKvk Kiv nq|  
cÖZx‡K A–B †mU‡K cÖKvk Kiv nq t 
 A–B = A\B = {x t x∈A, x∉B}  
Abyiƒcfv‡e, B–A = B\A = {x t x ∈B, x ∉A}.  
 

D`vniY t A = {3, 4, 5, 6}, B = {4, 6, 8, 10} 
  C = {5, 6, 7, 8}  n‡j A–B, C–A, B–C, B–B  wbY©q Ki“b| 



MwYZ cÖ_g cÎ   

BDwbU GK  c„ôv-11 

mgvavb t A–B = {3, 4, 5, 6} – {4, 6, 8, 10} 
  = {3, 5} 
 C–A = {5, 6, 7, 8 } – {3, 4, 5, 6} = {7, 8 } 
 B–C = {4, 6, 8, 10} –{5, 6, 7, 8} = {4, 10} 

 B–B = {4, 6, 8, 10} – {4, 6, 8, 10} = Φ  
 
mvwe©K †mU (Universal Set)  
†h †Kvb cÖm‡½ Av‡jvPbvaxb mKj †mUB †Kvb wbw ©̀ó †m‡Ui Dc‡mU n‡q _v‡K| G‡¶‡Î wbw ©̀ó Av‡jvPbvaxb mKj 
†m‡Ui †mU‡K mvwe©K †mU ejv nq| 
†hgbt Db¥y³ wek¦we`¨vj‡qi 1998 m‡bi mKj QvÎ-QvÎx‡`i wb‡q MwVZ †mUwU Db¥y³ wek¦we`¨vj‡qi GmGmwm 
†cÖvMÖv‡gi QvÎ-QvÎx‡`i wb‡q MwVZ †m‡Ui mv‡c‡¶ mvwe©K †mU| mvwe©K †m‡Ui Rb¨ U cÖZxK e¨envi Kiv nq| 
 

c~iK †mU (Complement Set) 
mvwe©K †mU U Gi Dc‡mU A n‡j, A †m‡Ui m`m¨ e¨ZxZ U †m‡Ui Ab¨vb¨ m`m¨‡`i wb‡q MwVZ †mU‡K A †m‡Ui 
c~iK †mU ejv nq| 
A †h †Kvb GKwU †mU n‡j Gi c~iK †mU‡K A´ ev Ac cÖZxK Øviv cÖKvk Kiv nq| A´ †m‡Ui m`m¨¸‡jv U †m‡U 
_vK‡e wKš—z A †m‡U _vK‡e bv| 
∴ A´ ev Ac = U–A  
AZGe, Ac = { x | x ∈U, x ∉A }  
 

D`vniY t g‡b Ki“b, mvwe©K †mU U = {0, 1, 2, 3, 4, 5, 6, 7, 8, 9} Ges A ={1, 3, 5, 7, 9}.  
myZivs Ac = U–A  
 = {0, 1, 2, 3, 4, 5, 6, 7, 8, 9}–{1, 3, 5, 7, 9} 
 = {0, 2, 4, 6, 8}  
 

wb‡ð` †mU (Disjoint Set)  

ỳwU †m‡Ui †Kvb mvaviY m`m¨ bv _vK‡j Zv‡`i‡K wb‡ñ` †mU e‡j| g‡b Ki“b, A Ges B ỳwU †mU Ges G‡`i 
g‡a¨ †Kvb mvaviY Dcv`vb ev m`m¨ we`¨gvb bvB A_©vr A∩B =Φ,  Zvn‡j A Ges B †mU ỳwU wb‡ñ` †mU| 

D`vniYt hw` A ={2, 4, 6, 8} Ges B={0, 1, 3, 5, 7, 9} nq, Zvn‡j A∩B =Φ (duvKv †mU) myZivs A Ges B †mU 
ỳwU wb‡ñ` †mU| 

 

†fbwPÎ (Venn Diagram)  

Bs‡iR hyw³we` Rb †fb (John venn, 1834–1923) Gi bvgvbymv‡i †m‡Ui ms‡hvM, †Q`, c~iK BZ¨vw` Kvh©wewa Ges 
Zv‡`i Rb¨ ejer wewamg~‡ni R¨vwgwZK cÖwZiƒc‡K †fbwPÎ e‡j| G‡Z we‡ePbvaxb †mU¸‡jv‡K mgZ‡j Aew ’̄Z 
wewfbœ AvKv‡ii R¨vwgwZK wPÎ wn‡m‡e MY¨ Kiv nq| mvaviYZ AvqZvKvi †¶Î Øviv mvwe©K †mU †evSv‡bv nq Ges 
e„ËvKvi ev wÎfzRKvi †¶Î Dc‡mU eySv‡Z e¨envi Kiv nq| †fbwPÎ‡K KLbI KLbI †fb BDjvi wPÎ (Venn 
Euler Diagram) ejv nq| 

wb‡æ K‡qKwU †fbwPÎ †`Lv‡bv nj t 
(i)  

A B

  
†fbwPÎ t A∪B (Mvp AskUzKz) 
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(ii)  

A B

 
 †fbwPÎ t A∩B (Mvp AskUzKz) 

(iii)  

A B

 
†fbwPÎ t A–B (Mvp AskUzKz) 

(iv)  

A c
A

 
†fbwPÎ t Ac (Mvp AskUzKz) 

 

0 ỳBwU †m‡Ui ms‡hvM‡K ∪, ỳBwU †m‡Ui †Q`‡K ∩,  ỳBwU †m‡Ui Aš—i‡K - ev \ Ges mvwe©K †mU‡K U cÖZxK 
Øviv cÖKvk Kiv nq| 

0 A †Kvb GKwU †mU n‡j A †m‡Ui c~iK †mU‡K A′ ev Ac cÖZxK Øviv cÖKvk Kiv nq|  
0 A I B †mU ỳwU wb‡ð` †mU n‡e hw` A ∩ B = Φ nq| 
 
KwZcq mgvavbK…Z D`vniY 
D`vniY-1 t A = { 1, 2, 3, 4, 5} Ges B = {5, 6, 7} n‡j, A∪B Ges A∩B wbY©q Ki“b| 
mgvavb t A∪B nj A †m‡Ui mKj Dcv`v‡bi mv‡_ B †m‡Ui mKj Dcv`vb wb‡q MwVZ †mU| 
 ∴  A∪B = {1, 2, 3, 4, 5} ∪ {5, 6, 7}  
      = {1, 2, 3, 4, 5, 6, 7}  
Abyiƒ‡c,    A∩B   nj A  I B   †m‡Ui mvaviY Dcv`vb wb‡q MwVZ †mU| 
 ∴ A∩B  = {1, 2, 3, 4, 5} ∩ {5, 6, 7} 
  = {5}  
 
D`vniY-2 t  hw` A = {a, b, c, d, e, f}, B = {a, e, i, o, u}, C= {m, n, o, p, q, r} nq, Z‡e (A∪B)∩C Ges 

A∩(B∩C) wbY©q Ki“b| 
mgvavb t cÖ_g Ask t (A∪B)∩C  
 A∪B  = {a, b, c, d, e, f} ∪ {a, e,i, o, u} 
  = {a, b, c, d, e, f, i, o, u}  
 ∴ (A∪B)∩C 

  = {a, b, c, d, e, f, i, o, u} ∩{m, n, o, p, q, r} 
  = {o}  
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wØZxq Ask t A∩ (B∩C)  
 B∩C = {a, e, i, o, u} ∩ {m, n, o, p, q, r} 
  = {o} 

 A∩(B∩C) = {a, b, c, d, e, f} ∩ {o}  
  = Φ (duvKv †mU) 

D`vniY-3 t  hw` U = {1, 2, 3, 4, 5, 6, 7}, A ={1, 3, 5}, B = {2, 4, 6} Ges C ={2, 3, 4, 5} nq, Z‡e wbæwjwLZ 
†mU¸‡jv wbY©q Ki“b| 

 (i) C–B,  (ii) A´  (iii) A´∪C´  (iv) A´∩B´  
mgvavb t  (i) C–B = {2, 3, 4, 5} – {2, 4, 6} 
     = {3, 5}   
 (ii) A´ = U – A 
  = {1, 2, 3, 4, 5, 6, 7} – {1, 3, 5} 
  = {2, 4, 6, 7}  
 (iii) A´∪C´ 
  A´ = {2, 4, 6, 7}   [ ∴ ((ii) Øviv ] 
  C´ = U –C 
  = {1, 2, 3, 4, 5, 6, 7} – {2, 3, 4, 5} 
  = {1, 6, 7} 

 ∴  A´∪C´ = {2, 4, 6, 7} ∪ {1, 6, 7} 
  = {1, 2, 4, 6, 7}  
 (iv) A´∩B´  
  A´ = {2, 4, 6, 7} 
  B´ = U – B 
  = {1, 2, 3, 4, 5, 6, 7 } – {2, 4, 6} 
  = {1, 3, 5, 7} 

 A´∩B´ = {2, 4, 6, 7} ∩ {1, 3, 5, 7} 
  = {7} 
 
D`vniY-4 t  g‡b Ki“b, U = {a, b, c, d, e, 1, 2, 3, 4}  
 A = {a, b, c, d}, B = {a, c, 1, 3}  
cÖgvY Ki“b t (i) (A∪B)´ = A´∩B´  
   (ii) (A∩B)´ = A´∪B´  
mgvavb t †`qv Av‡Q, U = {a, b, c, d, e, 1, 2, 3, 4} 
 A = {a, b, c, d} 
 B = {a, c, 1, 3}  
 (i) GLv‡b A∪B = {a, b, c, d} ∪ {a, c, 1, 3} 
  = {a, b, c, d, 1, 3} 

 ∴  (A∪B)´ = U – (A∪B) 
  = {a, b, c, d, e, 1, 2, 3, 4} –{a, b, c, d, 1, 3} 
  = {e, 2, 4}  
Avevi,   A´ = U – A 
 = {a, b, c, d, e, 1, 2, 3, 4} – {a, b, c, d} 
 = {e, 1, 2, 3, 4} 
           B´ = U–B 
 = {a, b, c, d, e, 1, 2, 3, 4} – {a, c, 1, 3} 
 = {b, d, e, 2, 4} 

   ∴ A´∩B´= {e, 1, 2, 3, 4} ∩ {b, d, e, 2, 4} 
 = {e, 2, 4} 
∴ Avgiv cvB, (A∪B)´ = A´∩B´  
 
 (ii) A∩B = {a, b, c, d } ∩ {a, c, 1, 3}  
      = {a, c} 

 (A∩B)´ = U–(A∩B) 
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     = {a, b, c, d, e, 1, 2, 3, 4} – {a, c} 
     = {b, d, e, 1, 2, 3, 4}  
 Avevi A´∪B´ = {e, 1, 2, 3, 4} ∪ {b, d, e, 2, 4} 
           = {b, d, e, 1, 2, 3, 4}   
 ∴  (A∩B)´ = A´∪B´  
 

D`vniY-5 t  †h †Kvb ỳwU †mU A Ges B Gi †¶‡Î cÖgvY Ki“b t 
 (i) A ⊂ A ∪ B Ges B ⊂ A ∪ B  
 (ii) A ∩ B ⊂ A Ges A ∩ B ⊂ B  
 

mgvavb t  (i) †mU ms‡hv‡Mi msÁvbymv‡i, A †m‡Ui mKj m`m¨ A ∪ B †m‡U _v‡K| 
 ∴ Dc‡m‡Ui msÁvbymv‡i, A ⊂ A ∪ B  
 Avevi †mU ms‡hv‡Mi msÁvbymv‡i, B †m‡Ui mKj m`m¨ A∪B †m‡U Av‡Q| 
 ∴  B ⊂ A ∪ B  
 ∴  A ⊂ A∪B Ges B ⊂ A∪B  
 (ii) g‡b Ki“b, x∈A∩B  
 myZivs †m‡Ui †Q‡`i msÁvbymv‡i, x∈A Ges x∈B  
 Avevi Dc‡m‡Ui msÁvbymv‡i, A∩B ⊂ A Ges A∩B ⊂ B 
 
D`vniY-6 t  mvwe©K †mU U Gi †¶Îdj ỳwU Dc‡mU A Ges B Gi Rb¨ cÖKvk Ki“b t A \ B = A∩B´  
cÖgvY t g‡b Ki“b, x∈A\B  
 ∴  x∈A Ges x∉B  
 ev, x∈A Ges x∈B´  
 ev, x∈A∩B´  
 ∴   A\B ⊂ A∩B´ .................... (i) 
Avevi g‡b Ki“b, x∈ A∩B´  
 ∴  x∈A Ges x∈B´  
 ev, x∈A Ges x∉B  
 ev, x∈A\B  
 ev, x∈A\B  
 ∴  A∩B´ ⊂ A\B ................................ (ii) 
myZivs (i) Ges (ii) n‡Z cvB,  
 A\B = A∩B´  
 
D`vniY-7 t mvwe©K †mU U Gi †h‡Kvb ỳwU Dc‡mU A Ges B Gi Rb¨ cÖgvY Ki“b t (A∪B)´ = A´∩B´  
cÖgvY t g‡b Ki“b, x∈ (A∪B)´  
 ∴  x∉ A∪B  
 ev, x∉A Ges x∉B  
 ev, x∈A´ Ges x∈B´  
 ev, x∈A´∩B´  
 ∴  (A∪B)´⊂ A´∩B´ .........................(i) 
Avevi g‡b Ki“b, x∈A´∪B´  
 ∴  x∈A´ Ges x∈B´  
 ev, x∉A Ges x∉B  
 ev, x∉A∪B  
 ev, x ∈ (A∪B)´ 
 ∴ A´∩B´ ⊂ (A∪B)´ .......................(ii) 
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 ∴ (i) Ges (ii) †_‡K cvB; 
 (A∪B)´ = A´∩B´  
D‡j−L¨, (A∪B)´ = A´∩B´ Ges (A∩B)´ =A´∪B´  
 m~Î ỳwU‡K `¨v giMvb (De-Morgan's) m~Î ejv nq| 
 

 

 

 

 

Abykxjbx-1.2 

1. g‡b Ki“b, mvwe©K †mU U = {a, b, c, d, e}, Gi ỳwU Dc‡mU A={a, b, d} Ges B={b, d, e}  
 wb‡Pi †mU¸‡jv Ki“b t  
 (i)  A∪B,  (ii) A∩B,  (iii) A´, (iv) B´, 

 (v) B–A, (vi) A´∩B, (vii) A∪B´ (viii) B´–A´ 

 (ix) (A∩B)´,  (x) (A∪B)´  
 
2. hw` A ={1, 2, 3}, B={x | x ¯̂vfvweK †Rvo msL¨v}, 
 C = {x | x  n‡”Q 3 Gi ¸wYZK } nq 
 Zvn‡j (i) A∪(B∩C) Ges  (ii) A∩(B∪C) wbY©q Ki“b| 
 
3. hw` A = {a, b, c, d}, B={a, d, f, h}, C= {c, d, e, f} nq, Z‡e   

 (i)  A∩B,  (ii) A∩C,  (iii) B∩C wbY©q Ki“b|  

 AviI †`Lvb †h, (A∩B)∩C = A∩(B∩C)  
4. hw` U = {1, 2, 3, 4, 5, 6, 7, 8, 9}, A ={2, 3, 4, 5}, B= {4, 6, 8}, C={3, 4, 5, 6, 7} nq, Z‡e  
 (i) A´,  (ii) B´,  (iii) (A∩C)´, (iv) (A∪B)´,   (v) (A´)´  Ges (vi) (B–C)´ wbY©q Ki“b| 
5. †`qv Av‡Q, U = { 0, 1, 2, 3, 4, 5, 6, 7, 8, 9}, 

   A = {1, 2, 3, 4, 5, 6, 7, 8},  B ={0, 1, 4, 6} 

   C = {3, 4, 5, 7, 9}  
 cÖgvY Ki“b t (i) (A∪B)´ = A´∩B´  

   (ii) (A∩B)´ = A´∪B´  

   (iii) A∩(B∪C) = (A∩B)∪(A∩C)  
6. †h †Kvb wZbwU †mU A, B I C cÖgvY Ki“b t 
 (i) A∪ (B∪C) = (A∪B) ∪ (A∪C)  
 (ii) A∩(B∩C) = (A∩B)∩(A∩C)  
7. mvwe©K †mU U Gi †h †Kvb ỳywU Dc‡mU A I B Gi Rb¨ cÖgvY Ki“b t (A∩B)´ = A´∪B´  
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 3 cvV  µg‡Rvo I Kv‡Z©mxq ¸YR 

 

 

D‡Ïk¨  
 GB cvV †k‡l Avcwb- 
  µg‡Rvo Kx Ges wKfv‡e wjL‡Z nq Zv Rvb‡Z cvi‡eb; 
  Kv‡Z©mxq ¸Y‡Ri e¨vL¨v w`‡Z cvi‡eb| 

 

  

µg‡Rvo (Ordered Pair) :  
†h †Kvb †m‡Ui ỳwU wfbœ ev Awfbœ Dcv`vb a, b wb‡q a †K cÖ_g c` Ges b †K wØZxq c` we‡ePbv
K‡i µg‡Rvo MVb Kiv nq| a †K cÖ_g c` Ges b †K wØZxq c` a‡i Avgiv (a, b) µg‡Rvo cvB| 

cÖ_g Dcv`vb a Ges wØZxq Dcv`vb b wewkó µg‡Rvo‡K cÖ_g eÜbxi g‡a¨ cÖ_‡g a Zvici Kgv (,) Ges c‡i b 
wj‡L A_©vr (a, b) AvKv‡i cÖKvk Kiv nq| 
 

(a, b) cÖZxKwU‡K †Kej †Rvo bv e‡j µg‡Rvo ejv nq| KviY, cÖ_g Ae ’̄vb I wØZxq Ae ’̄v‡bi µg Abymv‡i 
Dcv`vb ỳwU web¨ —̄ _v‡K| 
a Ges b wfbœ Dcv`vb n‡j, (a, b) 3 (b, a)| (a, b) = (b, a) n‡e hw` Ges †Kej hw` a=b nq| 
ỳwU µg‡Rvo (a, b) I (x, y) mgvb n‡e A_©vr (a, b) = (x,y) n‡e hw` Ges †Kej hw` a=x Ges b=x nq| 

D`vniY t Kv‡Z©mxq mgZ‡j cÖwZwU we› ỳB ỳwU ev —̄e msL¨vi µg‡Rvo wb‡ ©̀k K‡i| †jLwP‡Î (x, y) Øviv GKwU we›`y 
†evSvq, hvi fzR x Ges †KvwU y| µg‡Rvo (5, 3) Ges (3, 5) Øviv †jLwPÎ ỳwU wfbœ we› ỳ eySvq| ZvB (5, 3) Ges 
(3, 5) ỳwU wfbœ µg‡Rvo| 
 
Kv‡Z©mxq ¸YR (Cartesian Product)  
ỳwU †m‡Ui m`m¨ wb‡q MwVZ m¤¢ve¨ mKj µg‡Rv‡oi †mU‡K D³ †mU ỳwUi Kv‡Z©mxq ¸YR †mU e‡j|  

g‡b Ki“b, A I B †h‡Kvb ỳwU †mU| A I B †m‡Ui mKj µg‡Rv‡oi †mUB nj Kv‡Z©mxq ¸YR †mU| A I B †mU 
ỳwU Kv‡Z©mxq ¸YR †mU‡K A×B cÖZxK Øviv cÖKvk Kiv nq Ges cov nq "A ¸YR B" ev, "A cross B".  

Avgiv A×B †K wjL‡Z cvwi, 
 A×B = {(a, b)| a∈A Ges b∈B }  
ỳwU mgvb †m‡Ui Kv‡Z©mxq ¸YR n‡e, A×A = {(c, d) | c, d ∈A}.  

 
D`vniY t 1| ai“b A = {1, 2, 3} Ges B = {a, b} ỳwU †mU| G‡`i Kv‡Z©mxq ¸YR †mU A×B  
 ∴  A×B = {1, 2, 3} × {a, b} 
  = {(1, a), (1, b), (2, a), (2, b), (3, a) (3, b)}  
 
2| Avevi ai“b S = {x, y} GKwU †mU| 
 ∴  S×S = {x, y} × (x, y} 
  = {(x, x), (x,y), (y, x), (y, y)}  
 
KwZcq mgvavbK…Z D`vniY 
D`vniY-1 t hw` (x+y, 1) = (3, x–y) nq Z‡e x Ges y Gi gvb wbY©q Ki“b| AZtci (x, y) wbY©q Ki“b| 
mgvavb t †`qv Av‡Q, (x+y, 1) = (3, x–y)  
 ∴ Avgiv cvB,  x+y = 3→ (1)  [ ∴  (a,b) = (x, y) ⇒ a=x, b= y ]  
   x–y = 1→ (2)   
 (i) bs Ges (ii) bs mgxKiY †hvM K‡i cvB, 
  x+y+x–y = 3+1  
 ev,  2x = 4  

 ev,  x = 
4
2  = 2  
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 x = 2 gvbwU (i) bs mgxKi‡Y ewm‡q cvB, 
  2+y = 3  
 ev,  y = 3 – 2 = 1  
  ∴  y = 1 

 ∴  x = 2, y = 1  
 AZGe, (x, y) = (2, 1)  
 
D`vniY-2 t A = {1, 2, 3}, B = {6, 7} n‡j A×B Ges B×A wbY©q Ki“b| AZtci cÖgvY Ki“b A×B ≠ B×A  
mgvavb t †`qv Av‡Q, A = {1, 2, 3}, B = {6, 7} 
 ∴ A×B {1, 2, 3} × {6, 7} 
  = {(1, 6), (1, 7), (2, 6), (2, 7), (3, 6), (3, 7)} 

    B×A = {{6, 7} × {1, 2, 3} 
  = {(6, 1), (6, 2), (6, 3), (7, 1), (7, 2), (7, 3)} 

 Dc‡ii A×B Ges B×A †mU ỳwU‡Z j¶¨ Ki‡j †`Lv hvq †h, G‡`i Dcv`vb¸‡jv m¤ú~Y© wfbœ| 
 AZGe, A×B ≠ B×A  
 
D`vniY-3 t A = {2, 3}, B ={4, 5} Ges C = {5, 6} n‡j A×(B∩C) †ei Ki“b| 
mgvavb t †`qv Av‡Q, A = {2,3}, B= {4, 5}, C=5, 6}  
 cÖ_‡g B∩C †ei Ki“b| 
 GLv‡b B∩C = {4, 5} ∩ {5, 6} = {5}  
 ∴    A × (B∩C) 

  = {2, 3} × {5} 
  = {(2, 5), (3,5)} 
 
D`vniY-4 t  hw` A = {a, b}, B = {1, 2} Ges C = {2, 3} nq, Z‡e cÖgvY Ki“b A×(B∪C) = (A×B) ∪ (A×C)  
mgvavb t †`qv Av‡Q, 
 A = {a, b}, B = {1, 2}, C = {2, 3}  
 GLv‡b  B∪C = {1, 2} ∪ {2, 3} = {1, 2, 3}  
 evgc¶  = A×(B∪C) 
  = {a, b} × {1, 2, 3} 
  = {(a, 1), (a, 2), (a, 3), (b, 1), (b, 2), (b, 3)} 

 Avevi A×B = {a, b} × {1, 2} 
   = {(a, 1), (a, 2), (b, 1), (b, 2)} 

       A×C = {a, b} × {2, 3} 
  = {(a, 2), (a, 3), (b, 2), (b, 3)} 

 Wvbc¶ = (A×B) ∪ (A×C) 

  = {(a, 1), (a, 2), (b, 1), (b, 2)} ∪ {(a, 2), (a, 3), (b, 2), (b, 3)} 
  = {a, 1), (a, 2), (a, 3), (b, 1), (b, 2), (b, 3)}  
AZGe Avgiv cvB, A×(B∪C) = (A×B) ∪ (A×C)  
 
D`vniY-5 t AvRv` I kvnxb ỳB eÜz| †Kvb GK wbw`©ó w`‡b wVK K‡i‡Q wUwdb wcwiq‡W AvRv` hv‡e nq K¨vw›U‡b, 
jvB‡eªix‡Z bv nq †Ljvi gv‡V| kvnxb hv‡e nq jvB‡eªix‡Z ev evMv‡b| H mgq Zv‡`i m¤¢ve¨ Ae ’̄vb¸‡jv ¸YR 
†mU Øviv eY©bv Ki“b| µg‡Rv‡o AvRv‡`i Ae ’̄vb cÖ_g we‡eP¨| 
mgvavb t g‡b Ki“b, K¨vw›Ub = c  
 jvB‡eªix = l  
 gvV = f  
 evMvb = g  
 ai“b, AvRv‡`i †mU A Ges kvnx‡bi †mU B  
 AZGe A = {c, l, f}, B = {l, g}  
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 ∴  A × B = {c, l, f} × {l, g} 

    = {(c, l), (c, g), (l, l), (l, g), (f, l), (f, g)}  
 

 

 

 

Abykxjbx-1.3 

 

1. (x+y, 0) = (1, x–y) n‡j, x Ges y Gi gvb wbY©q Ki“b| AZtci (x, y) †ei Ki“b| 

2. hw` (x–1, y+2) = (y–2, 2x+1) nq Z‡e (x, y) wbY©q Ki“b| 

3. hw` A = {a, b, c), B = {p, q} nq, Z‡e A×B Ges B×A wbY©q Ki“b| 

4. hw` A = {a, b}, B = {2, 3} Ges C = {3, 4} nq, Z‡e A× (B∪C) †ei Ki“b| 

5. hw` A = {a, b}, B = {x, y) Ges C = {p, q} nq, Z‡e cÖgvY Ki“b t A×(B∩C) = (A×B)∩(A×C)  

6. ai“b P = {1, 2, x}, Q = {a, x, y}, R = {x, y, z}. 

 wbY©q Ki“b t (i) P×Q  (ii) (P×Q)×R  

7. dvnwg Ges wg›Uz GK‡Î evm‡hv‡M XvKv Avm‡Q| Zv‡`i Av‡jvPbvq Rvbv †Mj dvnwg †eov‡e gvgv I Lvjvi 
evmvq Ges wg›Uz †eov‡e PvPv, dzdz I `v`vi evmvq| GKB mgq XvKvq Zv‡`i m¤¢ve¨ Ae ’̄vb¸‡jv µg‡Rv‡oi 
mvnv‡h¨ eY©bv Ki“b| µg‡Rv‡o dvnwgi Ae ’̄vb cÖ_g we‡eP¨| 
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 4 cvV  Ab¦q I dvskb 

 

 

D‡Ïk¨  
 GB cvV †k‡l Avcwb- 

  Ab¦q I dvskb wK Zv Rvb‡Z cvi‡eb; 
  Ab¦q I dvsk‡bi g‡a¨ m¤úK© wbY©q Ki‡Z cvi‡eb| 

 
 

  

Ab¦q (Relation) :  
g‡b Ki“b, mKj x Gi †mU A Ges mKj y Gi †mU B.  
myZivs  A × B  Øviv mKj {(x,y)} Gi †mU wb‡`©k K‡i Ges A×B ={(x, y) | x∈A, y∈B} cÖZxK  Øviv 

m~wPZ nq| ai“b, A I B †m‡Ui Ab¦q R Øviv wb‡`©wkZ| GB R Øviv Ggb GKwU †Lvjv evK¨ †evSv‡bv nq hv A×B 
†m‡Ui m`m¨ (x, y) †Rv‡oi Rb¨ P(x, y) mZ¨ ev wg_¨v n‡Z cv‡i| GLv‡b P(x, y) Øviv x I y Gi g‡a¨ m¤úK© 
†evSvq| x I y m¤úwK©Z n‡j P(x, y) mZ¨ Avevi x I y m¤úwK©Z bv n‡j P(x, y) mZ¨ bq| 
   ∴  R ⊆ A×B  
 
mvaviYZ R = {A, B, P(x,y)} Øviv Ab¦q m~wPZ Kiv nq| aRb Gi A_© nj a, b Gi mv‡_ m¤úwK©Z| aRb n‡j P(a, 
b) mZ¨ n‡e| Avevi P(a, b) mZ¨ n‡j aRb n‡e| AZGe, x∈A, y∈B n‡j R = {(x, y) | (x, y) ∈ A×B} Avevi x I 
y m¤úwK©Z bv n‡j (x, y) ∉ R Ges wecixZ µ‡gI mZ¨|  
 
D`vniY-1 t A = {1, 2, 3, 4} Ges B = {1, 3, 5} ỳwU †mU we‡ePbv Ki“b| 
 †mU ỳwUi Kv‡Z©mxq ¸YR, A×B = {1, 2, 3, 4} × {1, 3, 5} 
  = {(1,1), (1,3), (1, 5), (2, 1), (2, 3), (2, 5), (3, 1), (3, 3), (3, 5), (4, 1), (4, 3), (4, 5)}  
 A †m‡Ui †h †h Dcv`vb B †m‡Ui †h †h Dcv`v‡bi †P‡q †QvU Zv‡`i wb‡q µg‡Rv‡oi GKwU †mU F MVb 
Ki“b| 
AZGe, F = {(1, 3), (1, 5), (2, 3), (2, 5), (3, 5), (4, 5)}  
¯úóZB, F †m‡Ui Aš—f©y³ µg‡Rvo¸‡jvi cÖ_g Dcv`vb A †mU †_‡K Ges wØZxq Dcv`vb B †mU †_‡K †bqv n‡q‡Q 
†hb cÖ_g Dcv`vbwU wØZxq Dcv`v‡bi †P‡q †QvU nq| G‡¶‡Î ejv nq, F †mUwU A †_‡K B †m‡U GKwU Ab¦q| 
cÖZx‡Ki mvnv‡h¨ Avgiv Ab¦qwU wbæwjwLZfv‡e eY©bv Ki‡Z cvwit  
F = {(x, y) | x ∈ A, y ∈ B Ges x < y  } 
D‡j−L¨, F †mU A×B Kv‡Z©mxq ¸YR †m‡Ui GKwU Dc‡mU A_©vr F ⊂ A×B  

D`vniY-2 t wØZxq D`vniY wn‡m‡e A = {2, 3, 4, 5} Ges B = {3, 6, 7, 10} ỳwU †mU we‡ePbv Ki“b| 

A †m‡Ui †h mg —̄ m`m¨ Øviv B †m‡Ui †h m`m¨¸‡jv wefvR¨ nq Zv‡`i Awb¦Z K‡i wb‡Pi wP‡Î †`Lv‡bv nj t 

2 

 

3 

 

4 

 

5

3 

 

6 

 

7 

 

10

 
                   †mU-A     †mU-B 
Giƒc Awb¦Z m`m¨‡`i Øviv MwVZ µg‡Rvo¸‡jvi †mU D MVb Ki“b| 
AZGe, D = {(2, 6), (2, 10), (3, 3), (3, 6), (5, 10)}  
GB D †mUwU Øviv D‡j−wLZ wefvR¨Zv m¤úK©wU eY©bv Kiv hvq| 
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D †m‡U Aš—f©y³ µg‡Rvo¸‡jvi cÖ_g c` A †m‡Ui m`m¨ I wØZxq c` B †m‡Ui m`m¨ Ges cÖ_g c` Øviv wØZxq 
c` wefvR¨| GLv‡b D †mUwU A †mU †_‡K B †m‡U GKwU Ab¦q  
 Ges D = {(x, y) | x∈A, y ∈ B Ges x Øviv y wefvR¨} 
¯úóZB, D ⊂ A×B  
msÁv t A Ges B ỳwU †mU n‡j, Kv‡Z©mxq ¸YR †mU A×B Gi †Kvb Ak~b¨ Dc‡mU‡K A †_‡K B †Z GKwU Ab¦q 
(relation) e‡j| 
Avevi, A †mU n‡j A×A Gi †Kvb Ak~b¨ Dc‡mU A †m‡U GKwU Ab¦q ejv nq| 
cÖ‡Z¨K Ab¦q GK ev GKvwaK µg‡Rv‡oi GKwU †mU| 
 

Ab¦‡qi †Wv‡gb Ges †iÄ (Domain and Range of relation) :  
ai“b, A †mU †_‡K B †m‡U F GKwU Ab¦q, A_©vr F ⊂ A×B, F †m‡U Aš—f©y³ µg‡Rvo¸‡jvi cÖ_g Dcv`vbmg~‡ni 
†mU‡K F Gi †Wv‡gb Ges wØZxq Dcv`vbmg~‡ni †mU‡K F Gi †iÄ ejv nq| 
F Gi †Wv‡gb‡K †Wvg F Ges †iÄ‡K †iÄ F wj‡L ms‡¶‡c cÖKvk Kiv nq| 
 

D`vniY-3 t c~‡e© D`vniY-1 G ewY©Z Ab¦q F = {(1, 3), (1, 5), (2, 3), (2, 5), (3, 5), (4, 5)} Gi †Wv‡gb I †iÄ 
wbY©q Ki“b| 
mgvavb t  F = {(1, 3), (1, 5), (2, 3), (2, 5), (3, 5), (4, 5)}  
F Gi m`m¨ µg‡Rvo¸‡jvi cÖ_g Dcv`vb¸‡jvi †mU {1, 2, 3, 4} Ges wØZxq Dcv`vb¸‡jvi †mU {3, 5}  
AZGe, †Wvg F = {1, 2, 3, 4} Ges †iÄ F = {3, 5}.  
 

dvskb (Function)  
ai“b, A I B ỳwU Ak~b¨ †mU| hw` A I B Gi g‡a¨ Ggb GKwU wbqg nq †h, hv‡Z A Gi cÖ‡Z¨KwU c` x, B Gi 
†Kvb bv †Kvb GKK c` y Gi mv‡_ †hvMv‡hvM m„wó K‡i, Z‡e GB wbqgwU‡K dvskb e‡j| 
 

D‡j−L¨, A †m‡Ui GKwU Dcv`v‡bi Rb¨ B †m‡U †KejgvÎ GKwU Dcv`vb _vK‡e Ges GKvwaK Dcv`vb _vK‡Z 
cvi‡e bv| Z‡e A †m‡Ui GKvwaK Dcv`v‡bi Rb¨ B †m‡U GKwU Dcv`vb _vK‡Z cv‡i| A †m‡Ui x Dcv`vb B 
†m‡Ui †h Dcv`v‡bi mv‡_ m¤úwK©Z Zv‡K f(x) ev, Φ(x) ev, ψ (x) ev, g(x) Øviv m~wPZ Kiv nq| 
cÖZx‡Ki mvnv‡h¨ wjLv hvq t f : A→B,  ev, Φ : A→B, ψ : A→B BZ¨vw`| 
 
D`vniY-4 t c~‡e© D`vniY-2 G ewY©Z wPÎ †_‡K †`Lv hvq †h, A †m‡Ui Dcv`vb 2, B †m‡Ui ỳwU Dcv`vb 6 Ges 
10 Gi mv‡_ m¤úwK©Z| 
Avevi A †m‡Ui Dcv`vb 3, B †m‡Ui ỳwU Dcv`vb 3 Ges 6 Gi mv‡_ m¤úwK©Z| 
myZivs A Ges B Gi ga¨Kvi m¤úK© dvskb bq| 
 
dvsk‡bi weKZ¥ msÁv (Ab¦‡qi gva¨‡g) t 
dvskb we‡kl ai‡bi Ab¦q| hw` †Kvb Ab¦‡q GKB cÖ_g Dcv`vbwewkó ỳwU wfbœ µg‡Rvo bv _v‡K, Z‡e H Ab¦q‡K 
dvskb ejv nq| 
D`vniY¯̂iƒc, F = {(–2, 4), (–1, 1), (0, 0), (1, 1), (2, 4)} Ab¦qwU we‡ePbv Ki“b| 
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                         †mU-A        †mU-B 
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j¶¨ Ki“b, F Ab¦‡qi m`m¨ µg‡Rvo¸‡jvi cÖ_g Dcv`vb wfbœ wfbœ| AZGe, msÁv Abmyv‡i, F Ab¦qwU GKwU 
dvskb| 
 
KwZcq mgvavbK…Z D`vniY  
D`vniY-1 t  A = {2, 3, 4} †mU †_‡K B = {3, 5} †m‡U ewY©Z S GKwU Ab¦q, †hLv‡b S ={(x, y) | x∈A, y∈B Ges 
x<y}, S †K µg‡Rv‡oi †mUiƒ‡c cÖKvk Ki“b| 
mgvavb t †`qv Av‡Q, A = {2, 3, 4}, B = {3, 5} 
  ∴  A×B = {2, 3, 4} × {3, 5} 

      = {(2, 3), (2, 5), (3, 3), (3, 5), (4, 3), (4, 5)}  
 GLv‡b S Ggb GKwU Ab¦q †hLv‡b x<y, x∈A, y∈B A_©vr A †mU †_‡K †bqv cÖ_g Dcv`vb, B †mU †_‡K 
†bqv wØZxq Dcv`v‡bi †P‡q †QvU| 
AZGe, S = {(2, 3), (2, 5), (3, 5), (4, 5)}  
 
D`vniY-2 t  cÖ`Ë T Ab¦‡qi †Wv‡gb Ges †iÄ wbY©q Ki“bt 
 (i) T = {(1, 5), (2, 10), (3, 15), (4, 20)}  

 (ii) T = {



1

2‚ 0  , (1, 1), (1, –1), 



5

2‚ 2  , 



5

2‚ –2  }  

 
mgvavb t (i) T = {(1, 5), (2, 10), (3, 15), (4, 20)}  
 T Gi µg‡Rvo¸‡jvi cÖ_g Dcv`vb¸‡jvi †mU {1, 2, 3, 4} Ges wØZxq Dcv`vb¸‡jvi †mU {5, 10, 15, 20}  
 AZGe, †Wvg T = {1, 2, 3, 4} Ges †iÄ T = {5, 10, 15, 20}  

 (ii) T = {



1

2‚ 0  , (1, 1), (1, –1), 



5

2‚ 2  , 



5

2‚ –2   } 

 T Gi µg‡Rvo¸‡jvi cÖ_g Dcv`vb¸‡jvi †mU 






1

2‚ 1‚ 
5
2   Ges wØZxq Dcv`vb¸‡jvi †mU  

 {0, 1,–1, 2, –2}  

 AZGe, †Wvg T = 






1

2‚ 1‚ 
5
2   Ges †iÄ T = {0, 1, –1, 2, –2}  

 
D`vniY-3 t  hw` A = {–2, –1, 0, 1, 2} nq, Z‡e A †m‡U Ab¦q  
 S = {(x, y) t x∈A, y∈A Ges y = x2} †K ZvwjKv c×wZ‡Z eY©bv Ki“b Ges S Gi †Wv‡gb I †iÄ wbY©q 
Ki“b| 
mgvavb t †`qv Av‡Q, A = {–2, –1, 0, 1, 2} 
   S = {(x, y) t x∈A, y∈A  Ges y = x2}  

cÖ‡Z¨K x∈A Gi Rb¨  y=x2 Gi gvb wbY©q Ki“b t 
x –2 –1 0 1 2 

y = x2 4 1 0 1 4 

  
†m‡nZz y∈A A_©vr y, A †m‡Ui m`m¨,  

 AZGe, 4∉A  

 ∴   (–2, 4)∉S, (2, 4) ∉ S  
 ∴   S = {(x, y) t x ∈A, y∈A Ges y = x2}  

  = {(–1, 1), (0, 0), (1, 1)}  
myZivs †Wvg S = {–1, 0, 1} Ges †iÄ ={0, 1}  
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D`vniY-4 t  cÖ`Ë T Ab¦qwU‡K µg‡Rv‡oi †mUiƒ‡c cÖKvk Ki“b Ges Ab¦qwU dvskb wKbv wba©viY Ki“bt 
 T = {(x, y) t x∈A, y∈A Ges x–y = 1} †hLv‡b A ={–3, –1, 1, 2}  
mgvavb t cÖ‡Z¨K x∈A Gi Rb¨ x–y = 1 ev y = x –1 Gi gvb wbY©q t 

x –3 –1 0 1 2 

y = x–1 –4 –2 –1 0 1 

  
 wKš—z –4∉A, AZGe (–3, –4) ∉ T  
 ∴  T = {(–1, –2), (0, –1), (1, 0), (2, 1)}  
dvsk‡bi msÁvbyhvqx, †Kvb Ab¦‡q GKB cÖ_g Dcv`vbwewkó ỳwU wfbœ µg‡Rvo bv _vK‡j H Ab¦qwU dvskb nq|  
AZGe, T Ab¦qwU GKwU dvskb| 
 

 

 

 

Abykxjbx-1.4 

 
1. A ={1, 2, 3, 4} †mU †_‡K B ={1, 3, 5} †m‡U ewY©Z S GKwU Ab¦q, †hLv‡b S ={(x, y) | x∈A, y∈B Ges 

x+y =7}. S †K µg‡Rv‡oi †mUiƒ‡c cÖKvk Ki“b| 
 
2. cÖ`Ë S Ab¦‡qi †Wv‡gb Ges †iÄ wbY©q Ki“b t 
 (i) S = {(2, 1), (2, 2), (2, 3)}  
 (ii) S = {(–3, 8), (–2, 3), (–1, 0), (2, 3)}  
 (iii) S = {(–3, –3), (–1, –1), (0, 1)} 
  
3. cÖ`Ë S Ab¦qwU‡K ZvwjKv c×wZ‡Z eY©bv Ki“b Ges †Wvg S I †iÄ S wbY©q Ki“b| †hLv‡b  
 A ={–2, –1, 0, 1, 2} S ={(x, y) t x∈A, y∈A Ges x+y =1} 
 
4. cÖ`Ë T Ab¦qwU µg‡Rv‡oi †mUiƒ‡c wjLyb Ges Ab¦qwU dvskb wKbv wbY©q Ki“b †hLv‡b A ={–2, –1, 0, 1, 

2} T ={(x, y) t x∈A, y∈A Ges y = x2} 
 
5. N ¯̂vfvweK msL¨vi †mU Ges S ={(x,y) | x∈N, y∈N, 2x+y=10} n‡j, Ab¦q †_‡K S µg‡Rv‡oi †mUiƒ‡c 

cÖKvk Ki“b Ges Gi †Wv‡gb Ges †iÄ wbY©q Ki“b| 
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 5 cvV 
 
dvsk‡bi †Wv‡gb I †iÄ 

 

 

 

D‡Ïk¨  
 GB cvV †k‡l Avcwb- 

  dvsk‡bi †Wv‡gb I †i‡Äi msÁv w`‡Z cvi‡eb; 
  dvsk‡bi †Wv‡gb I †iÄ wbY©q Ki‡Z cvi‡eb| 

 
 

  

dvsk‡bi †Wv‡gb Ges †iÄ (Domain and Range of Function):  
†m‡nZz cÖ‡Z¨K dvskb GKwU Ab¦q, myZivs dvsk‡bi †Wv‡gb Ges †iÄ ej‡Z Ab¦q wn‡m‡e Gi
†Wv‡gb Ges †iÄ‡KB †evSvq| A †mU †_‡K B †m‡U f hw` GKwU dvskb nq Z‡e †Wv‡gb f =A Ges
B †m‡Ui †h mg —̄ Dcv`vb mKj a∈A Gi Qweiƒ‡c cvIqv hvq H Dcv`vb¸‡jvB f Gi †iÄ| myZivs 

†iÄ f ⊂ B hw` f GKwU dvskb nq Ges †Wvg f =A Ges †iÄ f ⊂ B nq, Z‡e f †K A †_‡K B G ewY©Z dvskb ejv 
nq Ges f: A →B wj‡L cÖKvk Kiv nq| 

f: A→B Øviv †evSvq †h, f GKwU dvskb hvi †Wv‡gb A Ges †iÄ B Gi Dc‡mU| 

hw` f dvskb nq Ges (x, y)∈F nq, Z‡e y †K  f Gi Aax‡b Qwe (image) ejv nq Ges y = f(x) wjLv nq| 

F = {(–2, 4), (–1, 1), (0, 0), (1, 1), (2, 4)} Ab¦qwU GKwU dvskb| GB dvsk‡bi †¶‡Î,  
 f(–2) =4, f(–1), f(0)=0, f(1) =1, f(2) = 4  
GB dvsk‡bi †Wv‡gb {–2, –1, 0, 1, 2} Ges †iÄ ={0, 1, 4}.  

†Kvb dvskb f Gi †Wv‡gb Ges †Wv‡g‡bi cÖ‡Z¨K m`m¨ x Gi Abb¨ Qwe f(x) wbw ©̀ó Kiv n‡jB dvskbwU wba©vwiZ 
nq| A‡bK mgq †Wv‡gb Dn¨ ivLv nq| Giƒc †¶‡Î, †Wv‡gb wn‡m‡e R (ev —̄e msL¨vi †mU) Gi H Dc‡mU‡K MÖnY 
Kiv nq hvi cÖ‡Z¨K m`m¨ x Gi Rb¨ RÑG f(x) wba©vwiZ _v‡K| 
 
D`vniY t g‡b Ki“b, f GKwU dvskb Ges Bnv cÖwZwU ev —̄e msL¨v‡K Gi e‡M©i mv‡_ Awb¦Z K‡i| A_©vr x hw` 
GKwU ev —̄e msL¨v nq, Z‡e f(x) = x2  

¯úóZB, dvskb f Gi †Wv‡gb n‡”Q mg —̄ ev —̄e msL¨vi †mU, wKš—z †iÄ n‡”Q †KejgvÎ abvZ¥K msL¨vi †mU| †hgb, 
f(–2)=4, f(–3)=9, f(2)=4, f(3)=9.  
Avgiv ej‡Z cvwi, (–3,9), (3, 9), (2, 4), (–2, 4),-------- BZ¨vw` µg‡Rvo¸‡jv GKwU dvskb Ges G dvkbwU 
ms‡K‡Zi gva¨‡g wjL‡Z cvwi t 

 f : R→R, f(x) = x2  
D‡j−L¨, f ⊂ R×R  
 
mgvavbK…Z D`vniY 
D`vniY-1t f(x) = 2x–1 Øviv ewY©Z dvsk‡bi Rb¨ 
 (i) f(–2), f(0), f(2) wbYq Ki“b| 

 (ii) f 



a+1

2    wbY©q Ki“b, †hLv‡b a∈R  

 (iii) f(x) = 10 n‡j, x Gi gvb wbY©q Ki“b| 
 (iv) f(x) = y n‡j, x wbY©q Ki“b, †hLv‡b y∈R| 
 

mgvavb t †`qv Av‡Q, f(x) = 2x–1  
 (i) f(–2) = 2 × (–2)–1 [ GLv‡b x = –2 ] 
  = – 4 –1 
  = – 5 

 f(0) = 2×0–1   [ GLv‡b x = 0 ] 
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  = 0 – 1 
  = – 5 

 f(2) = 2×(2) –1 [ GLv‡b x = 2 ] 
  = 4–1 = 3  
  

 (ii) f



a+1

2   = 2 × 



a+1

2   –1  [GLv‡b x = a+12   ] 

      = (a+1) – 1 

      = a+1–1 = a  
 
 (iii) f(x) = 5  
 ev, 2x–1 = 5 [ ... †`qv Av‡Q, f(x) = 2x–1 ]  
 ev, 2x = 5+1 = 6  

 ev, x = 62  = 3  

 AZGe, x = 3 
  
 (iv) f(x) = y  
  ev, 2x–1 = y  
  ev, 2x = 1+y  

  ∴   x = 
1+y
2    

 

D`vniY-2 t f(x) = 1–x   Øviv ewY©Z dvsk‡bi †Wv‡gb wbY©q Ki“b| f(–3), f(o), f


1
2  , f(1), f(2) Gi g‡a¨ †h¸‡jv 

msÁvwqZ †m¸‡jv wbY©q Ki“b| 

mgvavb t f(x) = 1–x   

 AZGe, 1–x  ∈ R hw` Ges †Kej hw` 1–x ≥ 0  

 ev, 1 ≥ x  

 ev, x ≥ | nq| 

myZivs †Wvg f = {x ∈R : x 3 1}  

 GLb, f(–3) = 1–(–3)  = 4  = 2 

 f(0) = 1–0  = 1  = 1 

 f


1
2   = 1– 

1
2   = 

1
2  = 

1

2
  

 f(1) = 1–1  = 0 

 f(2) msÁvwqZ bq, KviY 2 ∉ †Wvg F.  
 
D`vniY-3t g‡b Ki“b, f(x) = x2, †hLv‡b –2 ≤ x ≤ 8  
 (i) f(2),  (ii) f(–3),  (iii) f(6),  (iv) f(t–3) wbY©q Ki| 
mgvavb t †`qv Av‡Q, f(x) = x2, –2 ≤ x ≤ 8  
 (i) f(2) = 22 = 4  
 (ii) f(–3) msÁvwqZ bq, KviY –3, †Wv‡gb –2 ≤ x ≤8 Gi Aš—f©y³ bq| 
 (iii) f(6) = 62 = 36 
 (iv) f(t–3) = (t–3)2 = t2 –6t+9  
 wKš—z G m~ÎwU ˆea n‡e hw` –2≤t–3≤8  
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  ev, –2+3 ≤ t–3+3 ≤ 8+3  
  ev, 1≤ t ≤ 11 nq  
  ∴  f (t–3) = t2–6t + 9,  1 ≤ t ≤ 11.  
 
D`vniY-4 t  GKwU dvsk‡bi msÁv wbæiƒc t 

 f(x) = 


3x–1‚ x>3
x2–2‚–2 3 x 3 3
2x+3‚x–2

  

 f(2), f(4), f(–1),  Ges f(–3) wbY©q Ki“b| 

mgvavb t †`qv Av‡Q, f(x) = 


3x–1‚ x>3
x2–2‚–2 3 x 3 3
2x+3‚x–2

  

 f(2) Gi Rb¨, f(x) = x2–2.  [ ... –2 ≤ x ≤ 3 Gi wfZi 2 Av‡Q ] 
   ∴  f(2) = 22–2 = 2 
 f(4)  Gi Rb¨, f(x) = 3x–1 [ ...  x>3  Gi g‡a¨ 4 Aš—f©y³ ] 

   ∴  f(4) = 3×4 –1 

              = 11  
 f(–1) Gi Rb¨, f(x) = x2–2   [ ... –2 δ x ≤ 3  Gi g‡a¨ x = –1 Aš—f©y³ ] 

   ∴  f(–1) = (–1)2–2 = 1–2 = –1  
 f(–3) Gi Rb¨, f(x) = 2x+3     [ ∴ x<–2  Gi g‡a¨ x = –3 Aš—f©y³ ] 

   ∴  f(–3) = 2 × (–3)+3 = –6+3 = –3. 
 
D`vniY-5 t mKj ev —̄e msL¨vi †mU R Ges A = {–3, –1, 0, 1, 3} n‡j f : A→R dvskbwU f(x) = x2+x+1 Øviv 
m~wPZ| f Gi †iÄ wbY©q Ki“b| 
mgvavb t †`Iqv Av‡Q, f : A→R GKwU dvskb †hLv‡b A = {–3, –1, 0, 1, 3}, R nj mKj ev —̄e msL¨vi †mU| 
 f(x) = x2+x+1 
AZGe, f(–3) = (–3)2 + (–3)+1 

     = 9–3+1 = 10–3 = 7 

 f(–1) = (–1)2 + (–1) + 1 

    = 1–1+1 = 1 

 f(0)  = (0)2+0+1 = 1 

 f(1)  = 12+1+1 = 3 

 f(3)  =32+3+1 = 9+3+1 = 13  
myZivs, †iÄ f = {7, 1, 3, 1, 3}  

 

 

 

 

Abykxjbx-1.5 

1. f(x) = (x–1)2 Øviv ewY©Z dvsk‡bi Rb¨ 
 (i)  f(–5), f(–1), f(0), f(1) Ges f(5) wbY©q Ki“b 
 (ii)  f(x) = 100 n‡i, x wbY©q Ki“b| 
 (iii)  f(x) = 0 n‡j, x wbY©q Ki“b| 
 (iv)  f(x) = y n‡j, x wbY©q Ki“b, y>0.  



GBP.Gm.wm †cÖvMÖvg  

BDwbU GK  c„ôv-26 

 
2. f(x) = x–1  Øviv ewY©Z dvsk‡bi Rb¨ 
 (i)  f(1), f(5), f(10) wbY©q Ki“b| 
 (ii)   f(a2+1) wbY©q Ki“b, †hLv‡b a∈R  
 (iii)  f(x) = 5 n‡j, x wbY©q Ki“b| 
 (iv)  f(x) = y n‡j, x wbY©q Ki“b, †hLv‡b y ≤ 0.  

3. f(x) = 2x–1 Øviv ewY©Z dvsk‡bi †Wv‡gb wbY©q Ki“b| 

4. g‡b Ki“b, A = {–2, –1, 0}, f : A→R †hLv‡b R ev —̄e msL¨vi †mU Ges f †K f(x) = x2+1 Øviv msÁvwqZ 
Kiv nj| f Gi †iÄ wbY©q Ki“b| 

5. g‡b Ki“b, A = {–4, –3, –2, 0, 3, 4} Ges f : A→B  †K f(x) =x2+x–3 Øviv msÁvwqZ Kiv nj| f Gi †iÄ 
wbY©q Ki“b| 

6. mKj ev —̄e msL¨vi †mU R Ges A = {–1, 0, 2, 5, 11} n‡j f : A→R Øviv f(x) = x2+x–2 m~wPZ| f(x) Gi 
†iÄ wbY©q Ki“b| 

7. g‡b Ki“b, A = {–1, 0, 2, 5, 11} Ges f : A→R dvskbwU f(x) = x2–x–2 Øviv m~wPZ| f Gi †iÄ wbY©q 
Ki“b| 

8. g‡b Ki“b, f : R→R dvskbwUi msÁv wbæiƒc t  

 f(x) = {x2–3x‚  hLb  x 3 2
x+2‚  hLb x<2    

 f(5), f(0), f(–2) wbY©q Ki“b| GLv‡b R ev —̄e msL¨vi †mU| 
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 6 cvV 
 
dvsk‡bi cÖKvi‡f` (Types of Function) 

 

 

 

D‡Ïk¨  
 GB cvV †k‡l Avcwb- 

  D`vniYmn wewfbœ dvsk‡bi eY©bv I e¨vL¨v Ki‡Z cvi‡eb| 
 

  

hyM¥ Ges AhyM¥ dvskb (Even and Odd function)  

hw` f(–x) = f(x) nq, Z‡e f(x) dvskb‡K hyM¥ dvskb (even function) ejv nq| 

D`vniY t f(x) = x2+cosx GKwU hyM¥ dvskb, 
 KviY, f(–x) = (–x)2 +cos(–x) 

   = x2+cosx  [  ...  cos(– θ) = cosθ ] 
   = f(x)  
 AZGe, f(x) GKwU hyM¥ dvskb| 

Avevi hw` f(–x) = –f(x) nq, Z‡e f(x) dvskb‡K AhyM¥ dvskb (Odd function) ejv nq| 

D`vniY t f(x) = x3 n‡j f(–x) = (–x)3 = –x3 = –f(x).  

 AZGe, f(x) GKwU AhyM¥ dvskb| 
 
GK-GK dvskb (One-one function)  
f : A→B Øviv m~wPZ dvskb‡K GK-GK dvskb ejv nq hw` B †m‡U A †m‡Ui cÖ‡Z¨K Dcv`v‡bi GKwU Ges 
†KejgvÎ GKwU Qwe _v‡K| B †m‡Ui c„_K c„_K Dcv`vb A †m‡Ui c„_K c„_K Dcv`v‡bi mv‡_ mswk−ó n‡j GK-
GK dvskb nq| GK-GK dvsk‡b Aek¨B A †m‡Ui †h †Kvb ỳwU Dcv`v‡bi GKB Qwe (image) _vK‡Z cv‡i bv| 
 
D`vniY-1 t f : R→R dvskbwU f(x) = x2 Øviv msÁvwqZ| f(x) = x2 dvskbwU GK-GK dvskb bq, KviY, f(3) = 
32=9, f(–3) = (–3) = (–3)2 =9,  A_©vr ỳwU wfbœ Dcv`vb 3 Ges (–3) Gi Qwe GKB msL¨v 9, AZGe, dvskbwU 
GK-GK dvskb n‡Z cv‡i bv| 

2 t  Avevi aiv hvK, f : R→R dvskbwU f(x) = x3 Øviv msÁvwqZ| G dvskbwU GKwU GK-GK dvskb, KviY wfbœ 
wfbœ ev —̄e msL¨vi Nb wfbœ wfbœ ev —̄e msL¨v nq| GLv‡b x Gi cÖ‡Z¨K gv‡bi Rb¨ x3 Gi GKwU gvÎ gvb _vK‡e| 
A_©vr f(2) =8, f(–2) = –8,  f(3) = 27, f(–3) = –27.  
 
mvwe©K dvskb (Onto function)  
f : A→B Øviv m~wPZ dvskb‡K mvwe©K dvskb ejv nq hw` B †m‡Ui mKj Dcv`vb A †m‡Ui †Kvb bv †Kvb Dcv`v‡bi 
(Aš—Z GKwU Dcv`v‡bi) Qwe nq A_©vr hw` f(A) = B nq| mvwe©K dvsk‡bi †¶‡Î B †m‡Ui mg —̄ Dcv`vbB A 
†m‡Ui Dcv`v‡bi †iÄ wnmv‡e cvIqv hvq| 

D`vniY-1 t g‡b Ki“b, A {2, –2, 3, –3}, B ={4, 9} Ges f : A→B dvskbwU f(x) = x2 Øviv m~wPZ| GB dvskbwU 
GKwU mvwe©K dvskb, KviY A †m‡Ui mKj Dcv`v‡bi eM© B †m‡Ui m`m¨ A_©vr f(A) = B.  

2. f : R→R dvskbwU f(x) =x2 Øviv msÁvwqZ n‡j GwU mvwe©K dvskb n‡e bv| G‡¶‡Î dvskbwU‡Z †KejgvÎ 
abvZ¥K msL¨vmg~nB Qwe wn‡m‡e cvIqv hv‡e| KviY, †Kvb FYvZ¥K msL¨v ev —̄e msL¨vi eM© n‡Z cv‡i bv| AZGe, 
dvskbwU mvwe©K dvskb bq|  
 

3.  A Ges B ỳwU †mU | A ={a, b, c, d} Ges B={x, y, z} wb‡Pi wP‡Î f : A→B †`Lv‡bv n‡q‡Q| 
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a 
 
b 
 
c 
 
d

x 
 
y 
 
z

 
                 †mU A        †mU B 
  
G dvskbwU‡Z Avgiv †`L‡Z cvB, f(A) = {x, y, z} =B| B †m‡Ui mKj Dcv`vb A †m‡Ui Dcv`vbmg~‡ni Qwe| 
myZivs, dvskbwU mvwe©K dvskb| 
 
ms‡hvwRZ dvskb (Composite Function)  
g‡b Ki“b, f : A→B Ges g : B→C Øviv wZbwU dvskb m~wPZ n‡q‡Q| wP‡Îi mvnv‡h¨ Dc‡ii welqwU cÖKvk Ki‡j 
Avgiv cvB, 

fA B C
g

 
aiv hvK&, a∈A, Zvn‡j f(a) ∈B| GLv‡b B n‡jv g dvsk‡bi †Wv‡gb| 
AZGe, g Gi Rb¨ f(a) Gi Qwe g(f(a)).  
myZivs g (f(a)) ∈C  
G‡¶‡Î †`Lv hv‡”Q, g(f(a))∈C Dcv`vbwU A †m‡Ui Dcv`vb a Gi mv‡_ mswk−ó| cÖ`Ë dvsk‡bi m¤úK© Abyhvqx A 
†m‡Ui mKj Dcv`vb a Gi Rb¨ C †m‡U g(f(a)) Dcv`vbwU cvIqv hv‡e| A_©vr Avgiv A †mU †_‡K C †m‡U GKwU 
dvskb cvB| G bZzb dvskbwU‡K f Ges g Gi ms‡hvwRZ dvskb ejv nq| f Ges g-Gi ms‡hvwRZ dvskb cÖKv‡ki 
Rb¨ (gof) ev, gf ms‡KZwU e¨envi Kiv nq| 
AZGe, f : A→B Ges g : B→C n‡j ms‡hvwRZ dvskbwU n‡e t (gof) : A→C A_ev, gf: A→C  
ms‡hvwRZ dvsk‡bi Rb¨ D‡j−wLZ wPÎwU n‡e t 

fA B C
g

(gof)  
D`vniY-1 t wb‡Pi wP‡Î f : A→B Ges g : B→C †`Lv‡bv n‡q‡Q| 

u 
 
 
 
v 
 
 
 
w

x 
 
 
 
y 
 
 
 
z

r 
 
 
 
s 
 
 
 
t

A B C  
(i) ms‡hvwRZ dvskb (gof) : A→C wbY©q Ki“b| 
(ii)  f, g Ges (gof) Gi †iÄ wbY©q Ki“b| 
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mgvavb t  
(i) (gof) (u) = g(f(u)) = g(y)  [ ... f(u) = y ] 

    = t   [ ... g(s) = t ] 

 (gof) (v) = g(f(v)) =g(x) [ ... f(v) = x ] 

    =s  [ ... g(x) = s ] 

 (gof) (w) = g(f(w)) =g(y) [ ...  f(w) = y ] 

    = t  [ ... g(y) = t ] 

 
wPÎ †_‡K cvB, 
(ii) †iÄ f = {x, y}  
 †iÄ g = {r, s, t}  
 †iÄ (gof) = {r, t}  
 
aª“eK dvskb (Constant function)  
f : A→B dvskbwU‡K aª“eK dvskb ejv nq hw` b∈B Dcv`vbwU A †m‡Ui me¸‡jv Dcv`v‡bi mv‡_ mswk−ó nq A_©vr 
b∈B Dcv`vbwU A †m‡Ui cÖwZwU Dcv`v‡bi Qwe nq| ¯úóZB, f aª“eK dvskb n‡j f Gi †iÄ GKwU gvÎ Dcv`vb 
wb‡q MwVZ n‡e| 
 
D`vniY-1 :  wb‡Pi wPÎwU GKwU dvskb f : A→B wb‡ ©̀k K‡i|  

a 

 

b 

 

c

1 

 

3 

 

7

 
        A         B 
wPÎ †_‡K †`Lv hv‡”Q †h, B †m‡Ui 7 Dcv`vbwU A †m‡Ui me¸‡jv Dcv`v‡bi mv‡_ mswk−ó A_©vr 7 Dcv`vbwU A 
†m‡Ui cÖwZwU Dcv`v‡bi Qwe| myZivs dvskbwU GKwU aª“eK dvskb| 
 
2. f(x) = 5 Øviv msÁvwqZ f : R→R GKwU aª“eK dvskb, KviY 5 cÖwZwU Dcv`v‡biB Qwe| 
 
exRMvwYwZK (Algebraic) Ges Zyixq (Transcendental) dvskb  
†Kvb dvsk‡bi mxwgZ msL¨K c‡`i PjKmg~‡ni gvb hLb †KejgvÎ †hvM, we‡qvM, ¸Y, fvM, NvZ ev g~j Øviv 
wba©viY Kiv nq ZLb D³ dvskb‡K exRMvwYwZK dvskb e‡j| †hgb, y = x3+3x2– x +5 GKwU exRMvwYwZK 
dvskb| dvsk‡b PjKmg~‡ni gvb exRMvwYwZK cÖwµqv QvovI jM (log), m~PK aviv (Exponential), BZ¨vw` cÖwµqv 
Øviv RwoZ _vK‡j dvskbwU‡K Zzixq dvskb e‡j| †hgb, y = cosx + tanx, y = ex BZ¨vw` Zzixq dvskb| Zzixq 
dvskb¸wj‡K cÖK…wZMZfv‡e wewfbœ bvgKiY Kiv nq| †hgb-  
(i) wÎ‡KvYwgwZK dvskb, y = cosx  
(ii) m~PK dvskb, y = ex  
(iii) jM dvskb, y = logx  BZ¨vw`| 
 
wecixZ dvskb (Inverse function)  
aiv hvK, f : A→B Ges b∈B| f–1(b), A †m‡Ui Ggb GKwU ev GKvwaK Dcv`vb wb‡ ©̀k K‡i hvi ev hv‡`i Qwe 
n‡”Q b| b hw` A †m‡Ui †Kvb Dcv`v‡bi Qwe bv nq Z‡e f–1(b) †Z †Kvb Dcv`vb _vK‡e bv| AZGe, f–1(b)†Z 
GK ev GKvwaK Dcv`vb _vK‡Z cv‡i A_ev Av‡`Š †Kvb Dcv`vb bv _vK‡Z cv‡i| wKš—z f dvskbwU hw` GKB mv‡_ 
GK-GK Ges mvwe©K dvskb nq, Z‡e f(A) = B A_©vr B †m‡Ui mg —̄ Dcv`vbB f Gi †iÄ nq Ges B †m‡Ui c„_K 
c„_K Dcv`vb A †m‡Ui wfbœ wfbœ Dcv`v‡bi Qwe nq| †m‡¶‡Î f–1(b) Gi gvb Abb¨ (unique) A_©vr b∈B Gi Rb¨ 
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A †m‡U f–1(b) GKwUgvÎ Dcv`vb cvIqv hv‡e| A_©vr, b∈B Gi Rb¨ A †m‡U Avgiv GKwU gvÎ Dcv`vb cvB| G 
dvskbwU‡KB wecixZ dvskb ejv nq Ges Avgiv wjwL f–1 : B→A D‡j−L¨, †Kvb dvsk‡bi wecixZ dvskb cvIqv 
hv‡e hLb f : A→B GKB mv‡_ GK-GK Ges mvwe©K dvskb n‡e| 
 
wecixZ dvsk‡bi msÁv  
f : A→B Øviv GKwU GK-GK Ges mvwe©K dvskb m~wPZ Kiv n‡jv| †h dvskb Øviv B †m‡Ui cÖ‡Z¨K Dcv`vb b Gi 
Rb¨ f–1(b) Øviv A †m‡Ui GKwU Ges †KejgvÎ GKwU Dcv`vb m~wPZ nq Zv‡K wecixZ dvskb ejv nq| 
 
D`vniY-1t wb‡Pi wP‡Î f : A→B †`Lv‡bv n‡q‡Q| 

a 
 
 
b 
 
 
c

x 
 
 
y 
 
 
z

A B

ƒ

 
GLv‡b f dvskbwU GK-GK Ges mvwe©K| AZGe, f–1 we`¨gvb| 
wb‡Pi wP‡Î f–1 : B→A †`Lv‡bv nj| 

a 
 
 
b 
 
 
c

x 
 
 
y 
 
 
z

A B  
D`vniY-2 t f : R→R †K f(x) = 2x–3 Øviv msÁvwqZ Kiv n‡q‡Q| dvskbwU GK-GK Ges mvwe©K| Gi wecixZ 

dvskb wbY©q Ki“b| 
mgvavb t aiv hvK, f dvsk‡bi Rb¨ y n‡jv x Gi Qwe|  
AZGe, y = f(x) = 2x–3  
∴  f–1 Gi Rb¨ x n‡e y Gi Qwe A_©vr x = f–1(y)  
GLb,  y= 2x–3  
 ev, 2x = y+3  

 ev, x = y+32     

 ∴ f–1(y) = 
y+3
2    

PjK y †K x Øviv cÖwZ ’̄vcb K‡i cvB,  

 f–1(x) = 
x+3
2    hv wb‡Y©q wecixZ dvskb| 

 
mgvavbK…Z D`vniY  
D`vniY- 1 t wb‡Pi dvskb¸‡jv †KvbwU hyM¥ Ges †KvbwU AhyM¥ wbY©q Ki“b t 

 (i)  f(x) = 2cosx + 3
x2
   

 (ii)  f(x) = x – sinx 
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mgvavb t  (i)  f(x) = 2cosx + 3
x2
  

  ∴  f(–x) = 2cos(–x) + 
3

(–x)2
  

      = 2cosx + 
3

x2
  

      = f(x)  
  AZGe, f(x) GKwU hyM¥ dvskb| 
 (ii)  f(x)  = x – sinx  
   ∴  f(–x) =–x–sin(–x) 

   = –x –(–sinx)   [ ...  sin (– θ) = – sinθ ] 
   = –x+sinx 
   = –(x–sinx) 
   = –f(x) 

   ∴ f(–x) = – f(x)  
 AZGe, f(x) GKwU AhyM¥ dvskb| 
 
D`vniY-2 t f(x) = x2+3x+1 Ges f(x) = 2x–3 n‡j (fog) (x) Ges (gof) (x) wbY©q Ki“b| 
mgvavb t †`qv Av‡Q, f(x) = x2+3x+1, g(x) = 2x–3  
 ∴ (fog) (x) = g(f(x)) = f(g(x)) 

          = f(2x–3)    [ ...  g(x) = 2x–3 ] 

          = (2x–3)2 +3 (2x–3) + 1 [ ... f(x) = x2+3x+1 ] 

          = 4x2–12x + 9 + 6x – 9 +1 

          = 4x2–6x +1  
 AZGe, (fog) (x) = 4x2–6x+1  
 Avevi (gof) (x) = g(f(x))   = g(x2+3x+1)  [ ... f(x) = x2+3x+1 ] 

    = 2(x2+3x+1) –3  [ ...  g(x) = 2x–3 ] 

    = 2x2+6x+2–3 

    = 2x2+6x–1 
 AZGe, (gof) (x) = 2x2+6x–1  
 
D`vniY-3 t A = {1, 2, 3, 4} Ges B = {1, 2, 3, 4, 5} Ges f(x) = x+1 Øviv f : A→B dvskbwU msÁvwqZ| f Gi 
†Wv‡gb Ges †iÄ †ei Ki“b| dvskb wK mwVK? 
mgvavb t †`qv Av‡Q, A = {1, 2, 3, 4},  B = {1, 2, 3, 4, 5}  
         f(x) = x+1 

 ∴ f(1) = 1+1 =2,   f(2) = 2+1 =3,    f(3) = 3+1 = 4 

   f(4) = 4+1 =5  
 AZGe, †Wvg  f = {1, 2, 3, 4} Ges †iÄ f = {2, 3, 4, 5}  
 †m‡nZz, f(A) ≤ B myZivs dvskbwU mvwe©K dvskb bq| 
 
D`vniY-4 t R ev —̄e msL¨vi †mU, A = {x : –1 ≤ x ≤ 1}, B={x: 1 ≤ x ≤ 3} Ges f : A→R, g : B→R h_vµ‡g f(x) 
=x2, g(x) = x2 Øviv msÁvwqZ| f Ges g wK GK-GK dvskb? 
mgvavbt cÖ_g Ask t A = { x : – 1 ≤ x ≤ 1 } 
      f : A→R Ges f(x) = x2  

 f : A→R dvsk‡bi †Wv‡gb –1 ≤ x ≤ 1 Gi ga¨ †_‡K †h‡Kvb `ywU m`m¨ †bB| aiv hvK, Giv – 12   Ges 12 .  

 ∴  f(x) = x2 †_‡K cvB, 
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 f 



– 
1
2   = 



– 
1
2  2 = 

1
4  Ges f 



1
2   = 



1
2  2 = 

1
4   

 A_©vr dvsk‡bi †Wv‡g‡bi ỳwU wfbœ wfbœ m`‡m¨i Rb¨ GKB Qwe cvIqv †Mj| AZGe, f GK-GK dvskb bq| 
 
 wØZxq Ask t 
 B = { x: 1 ≤ x ≤ 3}  
 g : B→R Ges g(x) = x2 
 GLv‡b, g : B→R Gi †Wv‡gb 1 ≤ x ≤ 3 Gi cÖ‡Z¨KwU m`m¨ abvZ¥K ev —̄e msL¨v| myZivs †Wv‡g‡bi wfbœ 
wfbœ m`‡m¨i Rb¨ g(x) = x2 †_‡K wfbœ wfbœ Qwe cvIqv hv‡e| 
 AZGe, g dvskbwU GK-GK dvskb| 
 
D`vniY-5 t A : { x: –1 ≤ x ≤ 1}, f: A→A Ges f(x) = x4 Øviv msÁvwqZ| f dvskbwU mvwe©K dvskb wKbv hvPvB 
Ki“b| 
mgvavbt  Avgiv Rvwb, f : A→B GKwU mvwe©K dvskb n‡e hw` f Gi †iÄ f(A) = B nq| †m‡nZz f : A→A †K f(x) = 
x4 Øviv msÁvwqZ Kiv n‡q‡Q, myZivs f Gi †i‡Äi †Kvb m`m¨ FYvZ¥K n‡e bv| 

 †hgb, f 



– 
1
2   = 



– 
1
2  4 = 

1
16   

 myZivs f(A) ≤ A  
 AZGe, f dvskbwU mvwe©K dvskb bq| 

 

 

 

Abykxjbx-1.6 

1. f(x) = xsin2x – x3 dvskbwU hyM¥ bv AhyM¥ wbY©q Ki“b| 
2. wbæwjwLZ dvskb¸‡jvi †KvbwU hyM¥ Ges †KvbwU AhyM¥ wbY©q Ki“bt 
 (i) f(x) = sinx,   (ii) f(x) = cosx  

3. f Ges g Øviv ev —̄e msL¨vi dvskb m~wPZ n‡j, Ges f(x) = x2+2x–3, g(x) = 3x– 4 n‡j 
 (gof) (x), (fog) (x), (gof) (2), (fog) (2) wbY©q Ki“b| 

4. ev —̄e msL¨vi Dci ỳwU †mU f Ges g †K h_vµ‡g f(x) = x2–2x Ges g(x) = x2+1 Øviv msÁvwqZ Kiv nj| 
†h m~ÎØq Øviv (gof) (x) Ges (fog) (x) dvskbØq‡K msÁvwqZ Kiv hvq Zv wbY©q Ki“b Ges cÖvß m~ÎØq †_‡K 
(gof) (2) Ges (fog) (2) Gi gvb wbY©q Ki“b| 

5. f : R→R Ges g: R→R †K h_vµ‡g f(x) = 2x+1 Ges g(x) = x2–2 Øviv msÁvwqZ Kiv nj| (gof) (x) †K 
†Kvb m~Î Øviv msÁvwqZ Kiv hvq? 

6. R ev —̄e msL¨vi †mU, A = {x : –3 ≤ x ≤ –1} Ges f : A→R, f(x) = x2 Øviv msÁvwqZ| f dvskbwU GK-GK 
dvskb wKbv hvPvB Ki“b| 

7. f : A→A Ges f(x) = x3 Øviv msÁvwqZ †hLv‡b A = {x: –1 ≤ x ≤ 1}. f dvskbwU mvwe©K dvskb wKbv hvPvB 
Ki“b| 

8. f : R→R, f(x) = x3+5 dvskbwU GK-GK Ges mvwe©K wKbv KviYmn D‡j−L Ki| 
9. f : R→R, f(x) = 2x–3 dvskbwU GK-GK Ges mvwe©K wKbv KviYmn D‡j−L Ki“b| GK-GK Ges mvwe©K 

dvskb n‡j Gi wecixZ dvskb wbY©q Ki“b| 

10. f : R→R †K f(x) = 3x+4 Øviv msÁvwqZ Kiv nj| †h m~Î Øviv f–1 †K msÁvwqZ Ki‡Z n‡e Zv wbY©q Ki“b| 
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 7 cvV  dvsk‡bi †jLwPÎ 

 

 

 

D‡Ïk¨  
 GB cvV †k‡l Avcwb- 

  dvsk‡bi †jLwPÎ A¼b Ki‡Z cvi‡eb; 
  ‡jLwP‡Îi mvnv‡h¨ dvskb‡K eY©bv Kivi `¶Zv AR©b Ki‡eb| 

 
 

  

dvsk‡bi †jLwPÎ (Graph of function)  
A Ges B ỳwU †mU Ges f : A→B GKwU dvskb| hw` A Ges B Gi cÖ‡Z¨KwU Øviv ev —̄e msL¨vi †mU
m~wPZ K‡i, Z‡e A×B †K wPÎvwqZ Ki‡j Zv‡K Kv‡Z©mxq mgZj (Cartesian plane) ejv nq|  A_©vr  

Kv‡Z©mxq mgZ‡ji cÖ‡Z¨KwU we› ỳ ev —̄e msL¨vi µg‡Rvo (a,b) wb‡ ©̀k K‡i, †hLv‡b a∈A I b∈B | G mgZ‡j ỳwU 
mij‡iLv AsKb K‡i mgMÖ mgZjwU‡K PviwU fv‡M wef³ Kiv nq| G mij‡iLvØ‡qi g‡a¨ GKwU Abyf‚wgK †iLv 
Ges AciwU Dj−¤^ †iLv| G‡`i‡K ejv nq A¶-†iLv|  
 
mgZ‡ji cÖ‡Z¨KwU we› ỳ P GKwU µg‡Rvo (a,b) wb‡ ©̀k K‡i| P we›`y †_‡K Dj¤^ I Abyf‚wgK †iLv AsKb Ki‡j 
A¶ †iLvØ‡qi mv‡_ a I b cÖwZiƒcx we› ỳ‡Z wgwjZ nq|  
 
ms‡¶‡c ejv hvq, f : A→B hw` GKwU dvskb m~wPZ K‡i, Zvn‡j f dvsk‡bi †jLwPÎ (mvaviYZ f* Øviv m~wPZ Kiv 
nq) H mKj µg‡Rv‡oi †mU †hLv‡b a∈A cÖ_g Dcv`vb wn‡m‡e _v‡K Ges a Gi Qwe H µg‡Rv‡oi wØZxq 
Dcv`vb wn‡m‡e _v‡K| 
A_©vr  f* = {(a, b) | a∈A, b = f(a)}  Ges A×B Gi GKwU Dc‡mU| 
AZGe, f : A→B dvskb n‡j, f* n‡jv f Gi †jLwPÎ Ges f* ⊂ A × B.  
myZivs A × B mgZ‡j dvsk‡bi †jLwPÎ A¼b Kiv hvq|  
 
dvsk‡bi †jLwP‡Îi ˆewkó¨  

f : A→B Øviv m~wPZ dvsk‡bi †jLwP‡Îi ỳwU ˆewkó¨ Av‡Q| 

cÖ_gZ, A †m‡Ui cÖ‡Z¨K a Gi Rb¨ f* Gi g‡a¨ GKwU µg‡Rvo (a, b) _vK‡e| 

wØZxqZ, f* Gi Aš—M©Z µg‡Rvo¸‡jvi †KejgvÎ GKwU‡Z cÖ_g c` wn‡m‡e a Ae ’̄vb Ki‡e| 

wb‡Pi wPÎwU j¶¨ Ki“b t 

a 
 
 
b 
 
 
c 
 
d

x 
 
 
y 
 
 
z

A B  
 

Dc‡ii wP‡Î †`Lv hvq, A †m‡Ui cÖ‡Z¨K Dcv`v‡bi Rb¨ GKwU µg‡Rvo i‡q‡Q A_©vr µg‡Rvo¸‡jv nj t  (a, y), 
(b, z), (c, y), (d, x)  
µg‡Rvo¸‡jvi cÖ‡Z¨KwU‡Z cÖ_g c` wfbœ| ZvB Dc‡ii wPÎwU dvsk‡bi ˆewkó¨ wm× K‡i| AZGe, cÖvß 
µg‡Rvo¸‡jv w`‡q †jLwPÎ AvuKv m¤¢e| 
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D`vniY-1 t A = {1, 2, 3, 4} Ges B = {2, 3, 4, 5, 6} n‡j {(1, 3), (2, 5), (4, 6)} µg‡Rv‡oi †mU f : A→B Gi 
†jLwPÎ n‡Z cv‡i bv, KviY 3∈A, wKš—z †Kvb µg‡Rv‡oi cÖ_g c` wn‡m‡e 3 Ae ’̄vb K‡i bvB| 

 Avevi {(1, 2), (3, 4), (4, 6), (2, 5), (3, 2)} µg‡Rv‡oi †mU f Gi †jLwPÎ n‡Z cv‡i bv, KviY 3∈A, wKš—z 
ỳwU wfbœ µg‡Rv‡oi cÖ_g c` wn‡m‡e 2 Ae ’̄vb Ki‡Q| 

 
D`vniY-2 t g‡b Ki“b, f : A→B Øviv m~wPZ dvsk‡bi †jLwPÎ f* Gi Aš—M©Z µg‡Rvo¸‡jv  (a, 2), (b, 3), (c, 1), 
(d, 2)| Giv A×B Gi Dc‡mU| 

a 

 

 

b 

 

 

c 

 

d

1 

 

 

2 

 

 

3

A B  

 
 

3

2

1

a b c d  
’̄vbvsK wPÎ 

 

’̄vbvsK wP‡Î †`Lv hv‡”Q, cÖ‡Z¨K Lvov †iLvi Dci f* Gi Aš—Z GKwU Ges †KejgvÎ GKwU we› ỳ _vK‡e| 
 
D`vniY-3 t  wb‡Pi wPÎ `ywU †`Lybt 

 

3

2

1

a b c  

 

3

2

1

a b c d  
    wPÎ-1       wPÎ-2 
 
wPÎ †_‡K †`Lv hvq, wPÎ-1 G b Gi Lvov †iLvi Dci †Kvb we› ỳ †bB| myZivs Zv †Kvb dvsk‡bi †jLwPÎ bq| 
Avevi wPÎ-2 †_‡K †`Lv hvq, b Gi Lvov †iLvi Dci ỳwU we› ỳ Av‡Q| myZivs GwUI †Kvb dvsk‡bi †jLwPÎ bq| 
 
D`vniY-4 t f : A→B (A I B Df‡qB ev —̄e msL¨vi †mU) Ges –2 ≤ x ≤ 4 e¨ewa‡Z f(x) = x2 dvsk‡bi †jLwPÎ 
A¼b Ki“b| 
mgvavb t –2 3 x 3 4 e¨ewa‡Z f* Amxg msL¨K µg‡Rv‡oi †mU n‡e| 
wb‡æ K‡qKwU µg‡Rvo ZvwjKv AvKv‡i †`Lv‡bv n‡jv t 
 

x 0 –1 –2 1 2 4 

y = f(x) = x2 0 1 4 1 4 16 

 
cÖvß µg‡Rvo¸‡jv t 

(0, 0), (–1, 1), (–2, 4), (1, 1), (2, 4), (4, 16) 

∴  f* = {(0, 0), (–1, 1), (–2, 4), (1, 1), (2, 4), (4, 16)} 

cÖ‡Z¨KwU µg‡Rvo Kv‡Z©mxq mgZ‡j GK GKwU we›`y wPwýZ K‡i| 
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0 1 2 3 4 5–1–2–3
x' x

y'

y

 
–2 ≤ x ≤ 4 e¨ewa‡Z f(x) = x2 dvsk‡bi †jLwPÎ 

 we› ỳ¸‡jv mgZ‡j ’̄vcb K‡i dvsk‡bi †jLwPÎ cvIqv hvq| Dc‡ii wP‡Î †jLwPÎwU Aw¼Z nj| 
 

 

 

 

Abykxjbx-1.7 

1. A = {1, 2, 3, 4} Ges f : A→R †K f(x) = x2+2x–1 Øviv msÁvwqZ Kiv nj| f* wbY©q Ki“b| 
2. A = {–2, –1, 0, 1} Ges f: A→R (R ev —̄e msL¨vi †mU) †K f(x) = x2+1 Øviv msÁvwqZ Kiv nj| f 

dvsk‡bi †jLwPÎ A¼b Ki“b| 
3. wb‡Pi m~Î¸‡jvi cÖ‡Z¨KwU f: R→R †K msÁvwqZ K‡i| Kv‡Z©mxq mgZj R×R G m~Î¸‡jvi †jLwPÎ A¼b 

Ki“b|  
 (i) f(x) = x2–2x–1,  (ii) f(x) = 2x–1  
4. f : R→R Ges f(x) = 4x–x2 Øviv msÁvwqZ| dvskbwUi †jLwPÎ A¼b Ki“b| 
 

 DËigvjv 

Abykxjbx-1.1 

1. (i) ∈  (ii) ∈  (iii) ∉  (iv) ∉  
2. (i) A { x | x nj Bs‡iwR eY©gvjvi GKwU Vowel}  
 (ii) B = { x | x GKwU ¯̂vfvweK msL¨v } 
3. (i) {–2, 2, 4},  (ii) {–3, –1, 1, 3, 5}  
 (iii) Φ ev { }  
4. (i) {1, 2, 3},  (ii) {–2, 2}  (iii) {2, 4, 6, 8}  
5. (i) mZ¨, (ii) mZ¨,  (iii) wg_¨v,  (iv) wg_¨v,  (v) mZ¨| 

6. (i) wg_¨v, (ii) wg_¨v,   (iii) wg_¨v,  (iv) mZ¨,  (v) wg_¨v, (vi) mZ¨,  (vii) wg_¨v| 
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Abykxjbx-1.2 

1. (i)  {a, b, d, e), (ii) {b, d}, (iii) {c, e}, (iv) {a, c} 
 (v)  {e},  (vi) {e}, (vii) {a}, (viii) {a} 
 (ix) {a, c, e}, (x) {c}  
 

2. (i) {1, 2, 3, 6, 12, 18, - - - - - },  (ii) {2, 3}  
 

3. (i) {b, d},   (ii) {c, d},  (iii) {d, f}  
 

4. (i) {1, 6, 7, 8, 9},  (ii) {1, 2, 3, 5, 7, 9}.  (iii) {1, 2, 6, 7, 8, 9}  
 (iv) {1, 7, 9},  (v) {2, 3, 4, 5},   (vi) {1, 2, 3, 4, 5, 6, 7, 9}  

Abykxjbx-1.3 

1. 



1

2‚  
1
2  ,  2. (2, 3)  

3. A×B = {(a, p), (a, q), (b, p), (b, q), (c, p), (c, q)} 

 B×A = {(p, a), (q, a), (p, b), (q, b), (p, c), (q, c)}  

4. {(a, 2), (a, 3), (a, 4), (b, 2), (b, 3), (b, 4)}  

Abykxjbx-1.4 

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

2. (i) †Wvg S ={2},  †iÄ S = {1, 2, 3}  

 (ii) †Wvg S = {–3, –2, –1, 2},  †iÄ S ={8, 3, 0}  

 (iii) †Wvg S = {–3, –1, 0},  †iÄ S = {–3, –1, 1}  

3. S = {(–1, 2), (0, 1), (1, 0), (2, –1)},  †Wvg S = {–1, 0, 1, 2}, †iÄ S ={2, 1, 0, –1}  

4. T = {(–1, 1), (0, 0), (1, 1)}, dvskb 

5. S = {(1, 8), (2, 6), (3, 4), (4, 2)}, {1, 2, 3, 4}, {8, 6, 4, 2}.  

Abykxjbx-1.5 

1. (i) 36, 4, 1, 0, 16  (ii) 11, –9  (iii) 1  (iv) 1+ y   
2. (i) 0, 2, 3  (ii) a   (iii) 2b  (iv) y2+1 
3. R (ev —̄e msL¨vi †mU) 

4. {5, 2, 1}  
5. {–3, –1, 3, 9, 17}  
6. {–2, 4, 28, 130}  

7. {0, –2, 18, 108}  
8. f(5) = 10, f(0)=2, f(–2) =0  
 
Abykxjbx-1.6 

1. AhyM¥,         2. (i) AhyM¥,  (ii) hyM¥ 3. 3x2–6x–13, 9x2–18x+5, 11, 5  

4. (gof) (x) = x4–4x3+4x2+1, (fog) (x) = x4–1, (gof) (2) =1, (fog) (2) = 15  

5. 4x2+4x–1,  6. GK-GK dvskb,    7. mvwe©K 

8. GK-GK Ges mvwe©K 

9. GK-GK Ges mvwe©K, f–1(x) = x+32    10. f–1(x) = 
x–4
3    

 


