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f~wgKv 
Introduction 
†mU kãwU Avgiv ˆ`bw›`b Rxe‡b wewfbœ cÖ‡qvR‡b e¨envi K‡i _vwK| †hgb: GK‡mU eB, GK‡mU Mnbv, wWbvi 
†mU, †mvdv‡mU BZ¨vw`| e ‘̄i cÖKvi‡f‡` e ‘̄i mgwó †evSv‡Z †mU, ¸”Q, `j, cvj, mgwó, msMÖn BZ¨vw` wfbœ wfbœ 
kã e¨envi Kiv nq| MwY‡Zi me kvLvq †m‡Ui e¨vcK e¨envi i‡q‡Q| iæk-Rvg©vb MwYZwe` RR© K¨v›Ui (1844-
1918) †mU m¤ú‡K© me©cÖ_g aviYv †`b| wZwb Amxg †m‡Ui †h aviYv cÖ̀ vb K‡ib Zv MwYZ kv‡ ¿̄ e¨vcK Av‡jvob 
m„wó K‡i| Zuvi cÖ̀ Ë e¨vL¨v MwYZ kv‡ ¿̄ †h bZzb kvLvi Rb¥ †`q Zv Ò†mU ZË¡Ó (Set Theory) bv‡g cwiwPZ| †mU 
wewfbœ ai‡bi n‡Z cv‡i †hgb: mmxg †mU, Amxg †mU, duvKv †mU, Dc‡mU BZ¨vw`| A‡bK mgq Avgiv wewfbœ 
†m‡Ui Dcv`vb¸‡jvi g‡a¨ wewfbœ m¤úK© we‡ePbv Kwi|  
cÖvZ¨vwnK Rxe‡bi cÖvq me‡ÿ‡ÎB Avgiv dvskb e¨envi K‡i _vwK| dvsk‡bi AvwfavwYK A_© n‡jv A‡cÿK| ỳB 
ev Z‡ZvwaK Pj‡Ki g‡a¨ Aaxb PjK hLb ¯̂vaxb Pj‡Ki Dci wbf©ikxj nq ZLb GB cÖwµqv‡K dvskb ejv nq| 
eZ©gvb BDwb‡U †mU, dvskb, dvsk‡bi wjwgU I dvsk‡bi Awew”QbœZv m¤ú‡K© Av‡jvPbv Kiv n‡e| 
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†mU, ZvwjKv c×wZ, †mU MVb c×wZ, mvwe©K †mU, Dc‡mU, ms‡hvM †mU, wb‡”Q` †mU, mmxg 
†mU, Amxg †mU, duvKv †mU, †fbwPÎ, `¨v giM¨vb m~Î, Kv‡Z©mxq ¸YR, dvskb, wjwgU, 
Awew”QbœZv BZ¨vw`| 
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cvV-2.5: Awew”Qbœ dvskb 
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 †mU 
Set 
 

 
D‡Ïk¨ 

 

G cvV †k‡l Avcwb-  
• †m‡Ui msÁv wjL‡Z cvi‡eb; 
• wewfbœ cÖKvi †m‡Ui eY©bv Ki‡Z cvi‡eb; 
• Kv‡Z©mxq ¸YR Kx Zv eY©bv Ki‡Z cvi‡eb; 
• †mU m¤úwK©Z wewfbœ mgm¨v mgvavb Ki‡Z cvi‡eb| 

†m‡Ui msÁv 
Definition of Set 

†m‡Ui aviYv n‡jv MwY‡Zi aviYvi me©v‡cÿv †gŠwjK wfwË| mnR K_vq †mU n‡jv KZ¸‡jv mywbw ©̀ó welqe ‘̄i 
mgwó| G welq¸‡jv KZ¸‡jv msL¨vi GKwU MÖæc n‡Z cv‡i A_ev KZ¸‡jv wRwb‡mi GKwU MÖæc n‡Z cv‡i| 

myZivs, ˆ`bw›`b Rxe‡b wewfbœ e ‘̄ mg~‡ni mywba©vwiZ msMÖn ev ZvwjKv‡K †mU ejv nq| †hgb: GK‡mU weweG 
†cÖMÖv‡gi cÖ_g wm‡g÷v‡ii eB, wWbvi †mU, †mvdv‡mU BZ¨vw`| Bs‡iwR eY©gvjvi eonv‡Zi Aÿi A, B, C, D, X, 

Y, Z, …….BZ¨vw` Øviv mvaviYZ †mU cÖKvk Kiv nq Ges †m‡Ui Dcv`vb¸‡jv wØZxq {} eÜbx Øviv Ave× Kiv nq 
Ges Dcv`vb¸‡jvi GKwU‡K Avi GKwU †_‡K Kgv (,) wPý Øviv c„_K Kiv nq| 

†m‡Ui AšÍf‚©³ cÖ‡Z¨KwU e ‘̄ ev m`m¨‡K D³ †m‡Ui Dcv`vb (Element) ejv nq|  †hgb: { }cbaA ,,=  n‡j, A 

†m‡Ui Dcv`vb a, b Ges c| †m‡Ui Dcv`vb †evSvi Rb¨ ''∈  (MÖxK Aÿi ‘Epsilon’) wPýwU e¨envi Kiv nq| Gi 
A_© nj ‘belongs to’| A∈∴4 (4 belongs to A) Gi A_© nj 4, A Gi m`m¨. Avevi, 2, A †m‡Ui Dcv`vb bv n‡j

''∉ wP‡ýi Øviv cÖKvk Kiv nq A_©vr A∉∴2  (2 does not belong to A) 

†mU cÖKv‡ki c×wZ (Method of describing sets): †mU‡K ỳB c×wZ‡Z cÖKvk Kiv nq|  

h_v: (1) ZvwjKv c×wZ (Roster Method ev Tabular Method) Ges (2) †mU MVb c×wZ (Set builder Method) 

(1) ZvwjKv c×wZ Roster Method or Tabular Method): G c×wZ‡Z †m‡Ui m`m¨ ev Dcv`vb¸‡jv 
mywbw ©̀ófv‡e D‡jøL K‡i wØZxq eÜbxi wfZ‡i Ave× Kiv nq Ges GKvwaK Dcv`vb _vK‡j Kgv (,) e¨envi K‡i 
Dcv`vb¸‡jv‡K c„_K Kiv nq| 

†hgb: GKwU †m‡Ui Dcv`vb¸‡jv n‡jv 1, 2, 3, 4| †mUwU‡K A Øviv m~wPZ Ki‡j, { }4,3,2,1=A | Z ª̀æc

{ }9,7,5,3=B , C = {bxjv, enZv, wZkv, `xbv} BZ¨vw`| 

(2) †mU MVb c×wZ (Set builder Method): G c×wZ‡Z †m‡Ui mKj Dcv`vb mywbw ©̀ófv‡e D‡jøL bv K‡i 
Dcv`v‡bi mvaviY a‡g©i D‡jøL K‡i mswÿß AvKv‡i †mU‡K †jLv nq| 

†hgb: A ={x : x ¯̂vfvweK †RvomsL¨v}, B ={x : x, 2 Gi ¸YbxqK} GLv‡b Ô:Õ wPýØvivÔGiƒc †hb ÕevÔ †hbÕ(such 

that) †evSvq| A‡bKmgq Ô:Õ wP‡ýi cwie‡Z© Ô|Õ wPý e¨envi Kiv nq| †h‡nZz G c×wZ‡Z †m‡Ui Dcv`vb wbY©‡qi 
wbqg ev Rule e‡j †`qv nq, GRb¨ G c×wZ‡K Rule Method-I ejv nq| 

cvV-2.1 
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wewfbœ cÖKvi †mU 

mgvb †mU (Equal Set): hw` ỳBwU †mU A I B Gi g‡a¨ A †m‡Ui mKj Dcv`vb B †m‡U Ges B †m‡Ui mKj 
Dcv`vb A †m‡U _v‡K Z‡e †mU ỳBwU‡K mgvb †mU ejv nq Ges †jLv nq BA = | 
†hgb: hw` },,{ zyxA = Ges },,{ xzyB =

 
nq Zvn‡j BA = | 

mgZzj¨ †mU (Equivalent Set): ỳBwU †m‡U hw` mgvb msL¨K Dcv`vb _v‡K Ges GKwU †m‡Ui Dcv`v‡bi mv‡_ 
Aci †m‡Ui Dcv`v‡bi ms‡hvM ’̄vcb K‡i Dcv`vbmg~‡ni GK GKwU cÖwZl½ Øviv †Rvo ’̄vcb Kiv m¤¢e nq ZLb 
†mU ỳBwU‡K mgZyj¨ †mU ejv nq| ZLb G †mUØq‡K BA ≡ Øviv cÖKvk Kiv nq| 
†hgb: hw` }3,2,1{=A Ges },,{ zyxB =

 
nq Zvn‡j BA ≡ | GLv‡b †mUØq ci¯úi mgZzj ev cÖ‡Z¨KwU †m‡Ui 

Dcv`vb msL¨v mgvb wKš‘ Zviv ci¯úi mgvb bq| 

mmxg †mU (Finite Set): †h †m‡Ui m`m¨ msL¨v ¸‡Y †kl Kiv hvq A_©vr †h †m‡Ui m`m¨ msL¨v wbw ©̀ó msL¨K 
Zv‡K mmxg †mU ejv nq| †hgb: }6,5,4,3,2,1{=A  

Amxg †mU (Infinite Set): †h †m‡Ui m`m¨ msL¨v ¸‡Y †kl Kiv hvq bv A_©vr †h †m‡U Awbw ©̀ó msL¨K m`m¨ _v‡K 
Zv‡K Amxg †mU ejv nq| †hgb: ,.......}4,3,2,1{=∞F  

GKK †mU (Unit Set): †h †m‡U GKwUgvÎ m`m¨ ev Dcv`vb _v‡K Zv‡K GKK ev GKc`x †mU ejv nq| †hgb:
}4{=S

 
A_ev }0{=C | 

dvuKv †mU (Null Set): †h †m‡U †Kvb ev Í̄e Dcv`vb ev m`m¨ †bB Zv‡K k~b¨ †mU ev dvuKv †mU ejv nq| dvuKv 
†mUφ

 
A_ev {} Øviv cÖKvk Kiv nq| 

Dc‡mU (Subset): hw` A †m‡Ui mKj Dcv`vb B †m‡Ui Dcv`vb nq Z‡e A †mU‡K B †m‡Ui Dc‡mU ejv nq| 
g‡b Kiæb, }7,5,3,1{=A , }7,6,5,4,3,2,1{=B Ges }7,6,5,4,3,2,1{=C  
Dc‡ii wZbwU †mU †_‡K Avgiv †`L‡Z cvB, A †m‡Ui cÖwZwU Dcv`vb B †m‡U we`¨gvb A_©vr Ax∈ ⇒⇒⇒⇒ Bx∈ | A 
†mUwU B †m‡Ui Dc‡mU Ges wjLv nq BA⊂ Øviv| 
Avevi, C †m‡Ui cÖwZwU Dcv`vb B †m‡U we`¨gvb| myZivs, C †mU‡K B †m‡Ui Dc‡mU ejv nq, BC ⊆ | 
GLv‡b A Ges C †m‡Ui g‡a¨ cv_©K¨ i‡q‡Q| †hLv‡b B Ges C †m‡Ui Dcv`vb¸‡jv Ges Zvi msL¨v GKB wKš‘ A 
†mU Ges B †m‡Ui Dcv`vb¸‡jvi msL¨v mgvb bq| myZivs A †mUwU n‡jv B †m‡Ui cªK…Z Dc‡mU Ges †jLv nq 

BA⊂ |  

†h †Kv‡bv †mU R Gi Rb¨  
)(i R⊆φ (duvKv †mUφ †h‡Kv‡bv †m‡Ui Dc‡mU) 
)(ii RR ⊆ (†h †Kv‡bv †mU H †m‡Ui Dc‡mU) 
)(iii )(Pn ej‡Z P †m‡Ui Dcv`vb msL¨v †evSvq| 

(iv) g‡b Kiæb, P †mUQ †m‡Ui Dcv`vb ZLb QP ⊆
 
A_©vr )()( QnPn ≤  

(v) g‡b Kiæb, P †mUQ †m‡Ui cÖK…Z Dc‡mU, A_©vr QP ⊂ A_©vr )()( QnPn <  

kw³ †mU (Power Set): †h‡Kv‡bv †mU AGi mKj Dc‡m‡Ui †mU‡K A †m‡Ui kw³ †mU ev power †mU ejv nq| 
A †m‡Ui kw³ †mU‡K )( AP Øviv cÖKvk Kiv nq | 
†hgb: },,{ cbaA = n‡j AGi kw³ †mU, }},,{},,{},,{},,{},{},{},{,{)( cbaaccbbacbaAP φ=  

A †m‡Ui Dcv`vb msL¨v n n‡j )( AP Gi Dcv`vb msL¨v n‡e n2 | 
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GLv‡b †mU AGi Dcv`vb msL¨v 3 , myZivs, )( AP Gi Dcv`vb msL¨v 82
3 ==  hv )( AP Gi Dcv`vb msL¨v n2  †K 

mg_©b K‡i Ges )( AP Gi cÖ‡Z¨KwU Dcv`vbB A †m‡Ui Dc‡mU| 

mvwe©K †mU (Universal Set): †h †Kv‡bv cÖm‡½ Av‡jvPbvaxb mKj †mUB †Kvb wbw ©̀ó †m‡Ui Dc‡mU n‡q _v‡K| G 
†ÿ‡Î wbw ©̀ó Av‡jvPbvaxb mKj †m‡Ui †mU‡K mvwe©K †mU ejv nq|  
†hgbÑ =A xx :{ abvZ¥K c~Y© msL¨v Ges }223 ≤x  

=B xx :{ abvZ¥K c~Y© msL¨v Ges }502 ≤x Ges =C xx :{ abvZ¥K c~Y© msL¨v Ges 5≤x } 
GLb, =U xx :{ abvZ¥K c~Y© msL¨vi †mU} we‡ePbv Kwi| 
Zvn‡j A, B, C n‡jv U Gi Dc‡mU Ges U †K ejv nq mvwe©K †mU| 

†m‡Ui Kvh©wewa: †m‡Ui Kvh©wewa ej‡Z †m‡Ui ms‡hvM, †m‡Ui †Q`, AšÍi †mU, c~iK †mU BZ¨vw` Kvh©‡K †evSvq| 
†m‡Ui Kvh©wewa KwZcq ¸iæZ¡c~Y© wbqg ev m~Î †g‡b P‡j| †hgb: GKK m~Î (Idempotent Law), mn‡hvRb wbqg 
(Associative law), wewbgq wbqg (commutative law), e›Ub wbqg (Distributive law) BZ¨vw`| 

ms‡hvM †mU (Union of Sets): ỳB ev Zvi AwaK †m‡Ui mKj Dcv`vb wb‡q MwVZ †mU‡K ms‡hvM †mU ejv nq| A

I B  ỳBwU †mU n‡j Zv‡`i ms‡hvM †mU n‡e A∪B Ges co‡Z n‡e “A Union B”|  
ms‡hvM †mU MVb c×wZ: { :A B x x A∪ = ∈

 
A_ev Bx∈ }| 

†hgb: hw` },,,,{ uoieaA = Ges },,,,{ iedbaB = nq Z‡e, A∪B Gi gvb wbY©q Kiæb| 
GLv‡b, },,,,{ uoieaA = Ges },,,,{ iedbaB =  

{ , , , , } { , , , , } { , , , , , , }A B a e i o u a b d e i a b d e i o u∴ ∪ = ∪ =  

†Q` †mU (Intersection of Sets): ỳB ev Zvi AwaK †m‡Ui mvaviY Dcv`vb (Common Element) wb‡q MwVZ 
†mU‡K †Q` †mU ejv nq| †Q` †mU‡K A B∩ w`‡q cÖKvk Kiv nq Ges co‡Z nq “A Intersection B”| 
†Q` †mU MVb c×wZ: { :A B x x A∩ = ∈ Ges Bx∈ } 

†hgb: hw` }7,6,5,4,3,2,1{=A Ges }8,6,5,4,3,2{=B nq Z‡e, A B∩ Gi gvb wbY©q Kiæb| 
GLv‡b, }7,6,5,4,3,2,1{=A Ges }8,6,5,4,3,2{=B  

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

AšÍi †mU (Difference of Sets): AI B ỳBwU †mU| A †mU †_‡K †mU B Gi Dcv`vb¸‡jv ev` w`‡j †h †mU MwVZ 
nq Zv‡K AšÍi †mU ejv nq Ges Zv †jLv  nq A\B ev A−B Øviv| 
†mU MVb c×wZ‡Z { AxxBA ∈= :\  

Ges }Bx∉  
†hgb: { }4,3,2,1=A  

Ges { }6,5,3=B { }4,2,1\ =∴ BA  
Ges { }6,5\ =AB  

c~iK †mU (Complementary Set): mvwe©K †mU U Gi Dc‡mU An‡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 Ges cÖKvk Kiv nq A′  ev cA  wn‡m‡e| 
MvwYwZKfv‡e, };:{\ AxUxxAUA ∉∈==′  
†h‡Kv‡bv †mU AGi Rb¨ Ñ  

)(i φ=′U    )(ii U=′φ
  

)(iii A A U′∪ =   (iv) A A ϕ′∩ =   (v) AA =′′)(  

†hgb: hw` }6,5,4,3,2,1{=U Ges }6,4,2{=B
 
n‡j B′Gi gvb wbY©q Kiæb| 

myZivs, }5,3,1{}6,4,2{\}6,5,4,3,2,1{\ ===′ BUB  
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wb‡ñ` †mU (Disjoint Sets): ỳBwU †m‡Ui g‡a¨ hw` †Kv‡bv mvaviY Dcv`vb (Common Element) bv _v‡K Zvn‡j 
†mB †mU ỳBwU‡K wb‡ñ` †mU ejv nq| g‡b Kiæb, AI B  ỳBwU †mU| φ=∩ CA (duvKv †mU) n‡j Zv‡K wb‡ñ` 
†mU ejv nq| 
†hgb: }7,5,3,1{=A Ges }8,6,4,2{=B nq Zvn‡j A B∩ Gi gvb wbY©q Kiæb | 

GLv‡b, }7,5,3,1{=A Ges }8,6,4,2{=B  

{1,3,5, 7} {2, 4,6,8}A B ϕ∴ ∩ = ∩ =  

D`vniY 1: hw` }8,6,5,4,3,2,1{=A Ges }9,7,5,3,1{=B nq, Zvn‡j A B∩  wbY©q Kiæb | 
mgvavb: †`Iqv Av‡Q, }8,6,5,4,3,2,1{=A Ges }9,7,5,3,1{=B  

{1, 2,3, 4,5, 6,8} {1,3,5, 7,9} {1,3,5}A B∴ ∩ = ∩ =  

D`vniY 2: †`Iqv Av‡Q, { :19 5 50}A x x= < ≤  
Ges }193:{ <= xxB Ges xxU :{=

 
abvZ¥K c~Y©msL¨v

0 10}x< ≤  
†mU AI BGi Dcv`vb¸‡jv ZvwjKv c×wZ‡Z cÖKvk Kiæb Ges A′IB′  wbY©q Kiæb| 

mgvavb: mvwe©K †mU, xxU :{=
 
abvZ¥K c~Y© msL¨v 0 10}x< ≤  

A_©vr, }10,9,8,7,6,5,4,3,2,1{=U  

{ :19 5 50}A x x= < ≤ }10,9,8,7,6,5,4{=∴ A  

}193:{ <= xxB }6,5,4,3,2,1{=∴B  

AZGe, }3,2,1{}10,9,8,7,6,5,4{\}10,9,8,7,6,5,4,3,2,1{\ ===′ AUA  

Ges }10,9,8,7{}6,5,4,3,2,1{\}10,9,8,7,6,5,4,3,2,1{\ ===′ BUB  

ms‡hvM cÖwµqvi wewbgq wewa: g‡b Kiæb },,,{ tzyxA = Ges },,,{ ytsrB =  
{ , , , } { , , , } { , , , , , }A B x y z t r s t y r s t x y z∪ = ∪ =  

Avevi, { , , , } { , , , }B A r s t y x y z t∪ = ∪  
A B∪ GesB A∪ G GKB Dcv`vb i‡q‡Q| 

A B B A∴ ∪ = ∪  
myZivs, †m‡Ui ms‡hvM †m‡Ui wewbgq wewa †g‡b P‡j| 

†m‡Ui †Q` cÖwµqvi wewbgq wewa: g‡b Kiæb, }3,2,1{=A Ges }4,3,2{=B  
{1, 2,3} {2,3, 4} {2,3}A B∴ ∩ = ∩ =  

Avevi, {2,3, 4} {1, 2,3} {2,3}B A∩ = ∩ =  

A B∩ GesB A∩ G GKB Dcv`vb i‡q‡Q| 
A B B A∴ ∩ = ∩ , myZivs, †m‡Ui †Q` †m‡Ui wewbgq wewa †g‡b P‡j| 

e›Ubwewa (Distributive Law): †h‡Kv‡bv †mU BA, Ges C  n‡j, †`Lvb †h 
(K) ( ) ( ) ( )A B C A B A C∪ ∩ = ∪ ∩ ∪ (L) ( ) ( ) ( )A B C A B A C∩ ∪ = ∩ ∪ ∩  
cÖgvY: g‡b Kiæb, ( )x A B C∈ ∪ ∩  
Zvn‡j, Ax ∈  A_ev ( )x B C∈ ∩  

⇒⇒⇒⇒ Ax ∈  A_ev Bx∈  Ges Cx∈  
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⇒⇒⇒⇒ Ax ∈(
 
A_ev )Bx ∈

 
Ges ( Ax ∈  A_ev )Cx ∈  

⇒⇒⇒⇒ ( )x A B∈ ∪
 
Ges ( )x A C∈ ∪  

( ) ( )x A B A B∴ ∈ ∪ ∩ ∪  
myZivs, ( ) ( ) ( ) ..........(i)A B C A B A C∪ ∩ ⊂ ∪ ∩ ∪  
Avevi g‡b Kiæb, ( ) ( )x A B A C∈ ∪ ∩ ∪  

Zvn‡j, ( )x A B∈ ∪  Ges ( )x A C∈ ∪  

⇒⇒⇒⇒ Ax ∈( A_ev )Bx ∈ Ges Ax ∈(  A_ev )Cx ∈  
⇒⇒⇒⇒ Ax∈  A_ev Bx ∈( Ges )Cx ∈  

⇒⇒⇒⇒ Ax∈  A_ev ( )x B C∈ ∩  

( )x A B C∴ ∈ ∪ ∩  
AZGe, ( ) ( ) ( ) ..........(ii)A B A C A B C∪ ∩ ∪ ⊂ ∪ ∩  
myZivs (i)  I (ii)  

n‡Z cvIqv hvq, ( ) ( ) ( )A B C A B A C∪ ∩ = ∪ ∩ ∪  
Abyiƒcfv‡e, cÖgvY Kiæb ( ) ( ) ( )A B C A B A C∩ ∪ = ∩ ∪ ∩  

`¨v giM¨v‡bi m~Î (De Morgan’s Law) 
mvwe©K †mU U Gi †h †Kv‡bv Dc‡mU AI BGi Rb¨  

(K) ( )A B A B′ ′ ′∪ = ∩ Ges (L) ( )A B A B′ ′ ′∩ = ∪  

cÖgvY: (K) g‡b Kiæb, ( )x A B ′∈ ∪  

⇒⇒⇒⇒ ( )x A B∉ ∪     

⇒⇒⇒⇒ Ax∉ Ges Bx∉  

⇒⇒⇒⇒ x A′∈ Ges x B′∈  

⇒⇒⇒⇒ x A B′ ′∈ ∩  

myZivs, ( ) .................(i)A B A B′ ′ ′∪ ⊂ ∩  

Avevi g‡b Kiæb, x A B′ ′∈ ∩  

⇒⇒⇒⇒    Ax ′∈  A_ev Bx ′∈  

⇒⇒⇒⇒ Ax∉  A_ev Bx∉  

⇒⇒⇒⇒ ( )x A B∉ ∪  

( )x A B ′∴ ∈ ∪  

myZivs, ( ) ................(ii)A B A B′ ′ ′∩ ⊂ ∪  

(i) Ges (ii)  
†_‡K cvIqv hvq, ( ) BABA ′∩′=

′
∪ (cÖgvwYZ) 

(L) ( )A B A B′ ′ ′∩ = ∪ -G m~ÎwUi cÖgvY D`vni‡Yi gva¨‡g †`Lv‡bv n‡jv| 

mgvavb: g‡b Kiæb, }9,7,5,4,3,1{=A , }10,9,8,7,6,4,2{=B Ges }10,9,8,7,6,5,4,3,2,1{=U  

{1,3, 4,5, 7,9} {2, 4, 6, 7,8,9,10} {4, 7,9}A B∩ = ∩ =  
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( ) {1,2,3,5,6,8,10}A B
′

∩ =  

Avevi, }10,8,6,2{}9,7,5,4,3,1{\}10,9,8,7,6,5,4,3,2,1{\ ===′ AUA  

Ges }5,3,1{}10,9,8,7,6,4,2{\}10,9,8,7,6,5,4,3,2,1{\ ===′ BUB  

{2, 6,8,10} {1,3,5} {1, 2,3, 4,5, 6,10}A B′ ′∴ ∪ = =U  

myZivs, ( )A B A B′ ′ ′∩ = ∪ (cÖgvwYZ) 

D`vniY 3: hw` }10,9,8,7,6,5,4,3,2,1{=U , }9,7,5,4,3,1{=A , }7,6,5,4,3{=B , Ges }8,7,5,3,1{=C  nq Zvn‡j 

mgm¨v¸‡jvi mgvavb Kiæb: (i) ( ) ( ) ( )A B C A B A C− ∪ = − ∩ −  (ii) ( )A B C A B C′ ′ ′ ′∪ ∪ = ∩ ∩  

mgvavb: †`Iqv Av‡Q, }10,9,8,7,6,5,4,3,2,1{=U , }9,7,5,4,3,1{=A , }7,6,5,4,3{=B Ges }8,7,5,3,1{=C

(i) ( ) ( ) ( )A B C A B A C− ∪ = − ∩ −  

evgcÿ 

( ) {1,3, 4,5, 7,9} [{3, 4,5, 6, 7} {1,3,5, 7,8}] {1,3, 4,5, 7,9} {1,3, 4,5, 6, 7,8} {9}A B C= − ∪ = − ∪ = − =  

Wvbcÿ

( ) ( ) [{1,3, 4,5, 7,9} {3, 4,5, 6, 7}] [{1,3, 4,5, 7,9} {1,3,5, 7,8} {1,9} {4,9} {9}A B A C= − ∩ − = − ∩ − = =I  

( ) ( ) ( )A B C A B A C∴ − ∪ = − ∩ −  

(ii) ( )A B C A B C′ ′ ′ ′∪ ∪ = ∩ ∩  

evgcÿ ( ) [{1,3, 4,5, 7,9} {3, 4,5,6, 7} {1,3,5, 7,8}] {1,3, 4,5, 6, 7,8,9} {2,10}A B C ′ ′ ′= ∪ ∪ = ∪ ∪ = =  

Wvbcÿ A B C′ ′ ′= ∩ ∩ ={1,3, 4,5, 7,9} {3, 4,5, 6, 7} {1,3,5, 7,8}′ ′ ′∩ ∩

{2, 6,8,10} {1, 2,8,9,10} {2, 4, 6,9,10} {2,10}= ∩ ∩ =  

( )A B C A B C′ ′ ′ ′∴ ∪ ∪ = ∩ ∩  
(cÖgvwYZ) 

µg‡Rvo (Ordered Pair): †Kvb cixÿvq †`Lv †Mj mv‡R` I AvKivg h_vµ‡g cÖ_g I wØZxq n‡jv| cixÿvi 
djvdj Abymv‡i  Zv‡`i‡K (mv‡R`, AvKivg) †Rvov AvKv‡i †jLv hvq| Giƒc wbw ©̀ó K‡i †`Iqv †Rvov GKwU 
µg‡Rvo| myZivs GK‡Rvov Dcv`v‡bi g‡a¨ †KvbwU cÖ_g Ae ’̄v‡b Avi †KvbwU wØZxq Ae ’̄v‡b _vK‡e, Zv wbw ©̀ó 
K‡i †Rvov AvKv‡i cÖKvk‡K µg‡Rvo ejv nq| †h †Kv‡bv Dcv`vb x, y wb‡q x †K cÖ_g Ges y †K wØZxq Dcv`vb 
ev c` we‡ePbv Ki‡j Avgiv GKwU µg‡Rvo (x, y) cvB| 
ỳBwU µg‡Rvo (x, y) Ges (a, b) mgvb n‡e A_©vr (x, y) = (a, b), hw` x = a  Ges  y = b  nq| 

D`vnviY 4: (2x−y, 10) = (8, 3x− 2y)  n‡j, (x, y) Gi gvb wbY©q Kiæb| 

mgvavb: †`Iqv Av‡Q, (2x−y, 10) = (8, 3x− 2y) 
µg‡Rv‡oi kZ©vbymv‡i, 2x−y= 8 …….. (i) 

 Ges 3x− 2y= 10 …. (ii) 
mgxKiY (i) bs n‡Z cvIqv hvq, 2x−y = 8 

  ev, −y= 8 − 2x 
  ev, 2 8.........(iii)y x= −  

mgxKiY (ii) G y Gi gvb ewm‡q cvIqv hvq, 10)82(23 =−− xx  
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ev, 101643 =−− xx  
ev, 1610 −=− x  
ev, 6=x  

mgxKiY (iii) G x -Gi gvb ewm‡q cvIqv hvq, 862 −×=y  
ev, 812 −=y  
ev, 4=y  

( ) ( )4,6, =∴ yx  

Kv‡Z©mxq ¸YR (Cartesian Product): ỳBwU †m‡Ui m`m¨ wb‡q MwVZ mKj µg‡Rv‡oi †mUB n‡jv D³ †mU 
ỳBwUi Kv‡Z©mxq ¸YR| µg‡Rv‡oi cÖ_g m`m¨ Aek¨B cÖ_g †mU n‡Z Ges wØZxq m`m¨ Aek¨B wØZxq †mU n‡Z 
wb‡Z n‡e| A I B ỳBwU †mU n‡j A †_‡K cÖ_g Dcv`vb Ges B †_‡K wØZxq Dcv`vb wb‡q MwVZ mKj µg‡Rv‡oi 
†mU‡K A I B Gi Kv‡Z©mxq ¸YR ejv nq| 
A I B Gi Kv‡Z©mxq ¸YR n‡e A×B 
A×B †K cov nq ÔA µm BÕ  ev ÔA cross BÕ. 
†mU MVb c×wZ‡Z ( ){ AxyxBA ∈=× :, Ges }By ∈  
D`vnviY 5: }2,1{=A Ges }5,3,2{=B n‡j G‡`i Kv‡Z©mxq ¸YR wbY©q Kiæb| 

mgvavb: †`Iqv Av‡Q, }2,1{=A  Ges }5,3,2{=B  

A I B Gi Kv‡Z©mxq ¸YR n‡e )}5,2(),3,2(),2,2(),5,1(),3,1(),2,1{(=× BA
 

 

 mvims‡ÿc:  

• ˆ`bw›`b Rxe‡b wewfbœ e ‘̄mg~‡ni mywba©vwiZ msMÖn ev ZvwjKv‡K †mU ejv nq| 
• †h †Kv‡bv cÖm‡½ Av‡jvPbvaxb mKj †mUB †Kvb wbw ©̀ó †m‡Ui Dc‡mU n‡q _v‡K| G †ÿ‡Î wbw ©̀ó 
Av‡jvPbvaxb mKj †m‡Ui †mU‡K mvwe©K †mU ejv nq| 

• `¨v giM¨v‡bi m~Î: mvwe©K †mU U Gi †h †Kv‡bv Dc‡mU AI BGi Rb¨ 
(K) ( )A B A B′ ′ ′∪ = ∩ Ges (L) ( )A B A B′ ′ ′∩ = ∪  
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 †fbwPÎ 
Venn Diagram 

 
D‡Ïk¨ 

 

G cvV †k‡l Avcwb-  

• †fbwPÎ Kx Zv e¨vL¨v Ki‡Z cvi‡eb; 
• †fbwP‡Îi gva¨‡g wewfbœ mgm¨v mgvavb Ki‡Z cvi‡eb| 

†fbwPÎ 
Venn Diagram 

†m‡Ui ms‡hvM, †Q`, Dc‡mU, AšÍi, c~iK BZ¨vw` cÖwµqv wewfbœ R¨vwgwZK wPÎ †hgb 
AvqZKvi †ÿÎ, e„ËvKvi †ÿÎ I wÎfzRvKvi †ÿ‡Îi mvnv‡h¨ cÖKvk Kivi gva¨g‡K 
†fbwPÎ ejv nq| Rb‡fb (1834-1923) me©cÖ_g †m‡Ui Kvh©wewa R¨vwgwZK wP‡Îi 
gva¨‡g cÖKvk K‡ib| ZvB Zuvi bvg Abymv‡i G c×wZwUi bvg †fbwPÎ| mvaviYZ 
AvqZ‡ÿÎ wn‡m‡e mvwe©K †mU, e„ËvKvi ev wÎfzRvKvi †ÿÎ wn‡m‡e Dc‡mU e¨eüZ nq| 
†fbwP‡Îi gva¨‡g mvwe©K †mU � ={x:x c~Y© msL¨v 0 <x ≤ 10}  

{ :13 3 30}A x x= < ≤
 
Ges { }Number  Positive ,133: xxxA ≤=′

 
†m‡Ui wPÎiƒc  

†`Lv‡bv nj| 
ZvwjKv c×wZ‡Z mvwe©K †mU {1,2,3,4,5,6,7,8,9,10}U = ,  †mU 

}10,9,8,7,6,5{=A
 
Ges }4,3,2,1{=′A | 

hw` A †h‡Kv‡bv †mU Ges U mvwe©K †mU nq ZLb wjL‡Z cvwi
)()()( UnAnAn =′+

 
GLv‡b )(An w`‡q H †m‡Ui m`m¨ msL¨v eySvq|  

D`vniY 1: hw` }12,11,10,9,8,7,6,5,4,3,2,1{=U , },9,8,7,5,3,1{=A }10,9,8.6,5,4,2{=B Ges }12,11,10{=C
 
nq 

Z‡e (i) A B∪ (ii) A B∩ (iii) \A B (iv)B C∩ †fbwP‡Îi gva¨‡g cÖKvk Kiæb| 
mgvavb: (i) A B∪ =

     (ii) A B∩ = 

 

 

 

 

(iii) \A B =      (iv)B C∩ = 

 

 

cvV-2.2 

Jhon Venn (1834-1923) 

A B 

5 

8 

9 

1 

3 

7 

2 
4 

6 
10 

{1,2,3,4,5,6,7,8,9,10}A B∪ =

{1,2,3,4,5,6,7,8,9,10}

11 12 

A B 

5 

8 

9 

1 

3 

7 

2 
4 

6 
10 

{5,8,9}A B∩ =

{1,2,3,4,5,6,7,8

11 12 

A B 

5 

8 

9 

1 

3 

7 

2 

4 

6 
10 

}7,3,1{\ =BA  

B C 

5 
8 

9 

2 
4 

6 
10 

{10}B C∩ =

10}

11 

12 

A′ U A 

6 

9 7 10 

5 
8 

2 

3 

4 

1 
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D`vniY 2: †Kv‡bv cixÿvq cixÿv_©x‡`i 80% MwY‡Z Ges 75% Bs‡iwR‡Z cvk Kij| Dfq wel‡q cvk K‡i‡Q 
70%| Dfq wel‡q kZKiv KZRb †dj K‡i‡Q wbY©q Kiæb| 

mgvavb: cv‡ki †fb wPÎwU jÿ¨ Kiæb| GLv‡b AvqZ‡ÿÎwU 100 Rb cixÿv_©xi †mU 
S wb‡ ©̀k K‡i| A I B wPwýZ e„ËvKvi †ÿÎ ỳBwU h_vµ‡g MwY‡Z cvk I Bs‡iRx‡Z 
cvk cixÿv_©x‡`i †mU wb‡`©k K‡i| †fb wPÎwU PviwU wb‡ñ` †m‡U wef³ n‡q‡Q 
hv‡`i P1, P2, P3 I P4 Øviv wPwýZ Kiv n‡jv| 
GLv‡b, BAP ∩=2 MwYZ Ges Bs‡iwR Dfq wel‡q cvk cixÿv_©x‡`i †mU Ges Gi 

m`m¨ msL¨v =70 
Zvn‡j, 21 \ PAP = ïay gvÎ MwY‡Z cvk K‡i‡Q Ggb cixÿv_©x‡`i †mU Ges Gi m`m¨ msL¨v = 80− 70 = 10 

Ges 23 \ PBP = ïaygvÎ Bs‡iRx‡Z cvk K‡i‡Q Ggb cixÿv_©x‡`i †mU Ges Gi m`m¨ msL¨v = 75 −70 = 5 

321 PPPBA ∪∪=∪ GK A_ev Dfq wel‡q cvk cixÿv_©x‡`i †mU Ges Gi m`m¨ msL¨v = 10+70+5 = 85  

( )BASP ∪= \4  Dfq wel‡q †dj K‡i‡Q Ggb cixÿv_©x‡`i †mU Ges Gi m`m¨ msL¨v = 100−85= 15 AZGe, 
Dfq wel‡q †dj K‡i‡Q 15% cixÿv_©x| 

D`vniY 3: wKQz msL¨K †jv‡Ki g‡a¨ 70 Rb evsjv, 40 Rb Bs‡iRx Ges 20 Rb esjv I Bs‡iRx Dfq fvlvq K_v 
ej‡Z cv‡i| ỳBwU fvlvi AšÍZ GKwU fvlvq K_v ej‡Z cv‡i KZ Rb †jvK Zv wbY©q Kiæb| 

mgvavb: g‡b Kiæb, ỳBwU fvlvi AšÍZ GKwU fvlvq K_v ej‡Z cv‡i Ggb †jv‡Ki †mU S| Zv‡`i g‡a¨ evsjvq 
K_v ej‡Z cv‡i Zv‡`i †mU A Ges Bs‡iRx‡Z K_v ej‡Z cv‡i Zv‡`i †mU B| 

Zvn‡j cÖkœvbymv‡i, 20)(,40)(,70)( =∩== BAnBnAn  
Avgiv Rvwb, ( ) ( ) ( ) ( ) ( ) 70 40 20 110 20 90n S n A B n A n B n A B= ∪ = + − ∩ = + − = − =  

∴ ỳBwU fvlvi AšÍZ GKwU fvlvq K_v ej‡Z cv‡i 90 Rb| 

D`vniY 4: evsjv‡`k Dš§y³ wek¦we`¨vj‡qi weweG †cÖvMÖv‡gi 90 Rb wkÿv_©xi g‡a¨ 57 Rb wb‡q‡Q wdb¨vÝ, 51 Rb 
wb‡q‡Q wnmveiÿY, 33 Rb wb‡q‡Q A_©bxwZ, 31 Rb wb‡q‡Q wdb¨vÝ I wnmveiÿY, 21 Rb wb‡q‡Q wnmveiÿY I 
A_©bxwZ, 15 Rb wb‡q‡Q wdb¨vÝ I A_©bxwZ Ges 6 Rb wb‡q‡Q me¸‡jv welq| 
(K) Z_¨¸‡jv †fbwP‡Îi mvnv‡h¨ cÖKvkKiæb| 
(L) KZRb wkÿv_©x H wZbwU wel‡qi †KvbwUB †bq wb Zv wbY©q Kiæb| 
(M) KZRb wkÿv_©x H wZbwU wel‡qi †Kej ỳBwU welq wb‡q‡Q Zv wbY©q Kiæb| 

mgvavb: (K) g‡b Kiæb mKj wkÿv_©xi †mU U, wdb¨vÝ †bIqv wkÿv_©x‡`i †mU F, wnmveiÿY †bIqv wkÿv_©x‡`i 
†mU A Ges A_©bxwZ †bIqv wkÿv_©x‡`i †mU E| Z_¨¸‡jvi †fbwPÎ wb‡¤œ †`Lv‡bv n‡jv: 

S A B 

P1 P2 P3 

P4 

U 

E 

F 
A 

25 

6 

15 
9 

17 

3 

5 

5 

31 

15 

21 
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(L) cÖkœg‡Z, ,90)( =Un ,57)( =Fn ,51)( =An 53)( =En , ( ) 21,n A E∩ = ( ) 15n F E∩ = , 31)( =∩ FAn  
Ges ( ) 6n E A F∩ ∩ =  
Avgiv Rvwb, ( ) ( ) ( ) ( ) ( ) ( ) ( ) ( )n E A F n F n A n E n F A n A E n E F n E A F∪ ∪ = + + − ∩ − ∩ − ∩ + ∩ ∩  

  866152125335157 =+−−−++=  

∴wZbwU wel‡qi †KvbwUB †bqwb Ggb wkÿv_©xi msL¨v ( ) ( ) 90 86 4n U n E A F= − ∪ ∪ = − =  Rb| 

(M) )()()( EAFnAFEnFEAn ′∩∩+′∩∩+′∩∩  
)()()()()()( FAEnAFnFAEnFEnFAEnEAn ∩∩−∩+∩∩−∩+∩∩−∩=  

63311521 ×−++= 491867 =−= Rb 

D`vniY 5: †Kvb cixÿvi kZKiv 50 Rb cixÿv_©x e¨e ’̄vcbvq, kZKiv 48 Rb wnmveweÁv‡b Ges kZKiv 45 Rb 
Dfq wel‡q cvm K‡i| hw` 30 Rb Dfq wel‡q †dj K‡i Z‡e †gvU cixÿv_©xi msL¨v KZ? 

mgvavb: g‡b Kiæb, †gvU cixÿv_©x  msL¨vi †mU =U 
e¨e ’̄vcbvq cvm K‡i cixÿv_©x msL¨vi †mU = A 
wnmveweÁv‡b cvm K‡i cixÿv_©x msL¨vi †mU = B 
†`Iqv Av‡Q, %50)( =An , %48)( =Bn , ( ) 45%n A B∩ =  

Avgiv Rvwb, ( ) ( ) ( ) ( )n A B n A n B n A B∪ = + − ∩  

%53%45%98%45%48%50 =−=−+=  
†gvU cvmK…Z cixÿv_©x %53=  

Dfq wel‡q †gvU †djK…Z cixÿv_©x %47%53%100 =−=  

%47  cixÿv_©x msL¨v 30= Rb 

%100  cixÿv_©x msL¨v 6488.63
47

10030
≈=

×
=  

myZivs, †gvU cixÿv_©xi msL¨v 64 Rb| 

 mvims‡ÿc:  

• †m‡Ui ms‡hvM, †Q`, Dc‡mU, AšÍi, c~iK BZ¨vw` cÖwµqv wewfbœ R¨vwgwZK wPÎ †hgb AvqZKvi †ÿÎ, 
e„ËvKvi †ÿÎ I wÎfzRvKvi †ÿ‡Îi mvnv‡h¨ cÖKvk Kivi gva¨g‡K †fbwPÎ ejv nq| 

 

 

 

 

 

 

n(A∪ �)=5%+45%+3%=53% 

A B 

��� ∩ �) 

    = 45% 5% 3% 

U 
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 dvskb 
Functions 

 
D‡Ïk¨ 

 

G cvV †k‡l Avcwb-  

• PjK Kx Zv ej‡Z cvi‡eb; 
• dvskb Kx Zv e¨vL¨v Ki‡Z cvi‡eb; 
• wewfbœ c×wZ‡Z dvskb wjL‡Z cvi‡eb; 
• wewfbœ cÖKvi dvsk‡bi eY©bv Ki‡Z cvi‡eb| 

aªæeK 

Constant 
aªæeK GKwU cÖZxK hv MvwYwZK wµqvKjvc¸‡jvi †m‡Ui ev mgxKi‡Yi Dc‡i KLbI cwieZ©b nq bv| †hgb: 
1,2,3,4,----G¸‡jv n‡”Q aªæeK| Bs‡iwR eY©̧ ‡jvI †hgb- a,b,c, .........BZ¨vw` aªæeK n‡Z cv‡i| a, b, c, 

.........eY©̧ ‡jv‡K Avevi B”Qv (Arbitrary) aªæeKI ejv nq| Arbitrary aªæeK GKwU cÖZxK hvi  wewfbœ gvb wba©vwiZ 
n‡Z cv‡i, Z‡e hv mgxKi‡Yi Pj‡Ki gvb¸‡jvi cwieZ©b Øviv cÖfvweZ nq bv| 

PjK (Variables): AÁ¨vZ †Kv‡bv msL¨v ev e ‘̄‡K †Kv‡bv cÖZx‡Ki gva¨‡g cÖKvk Kiv n‡j H cÖZxK‡K PjK ejv 
nq| PjK GKwU cÖZxK| †m‡Ui gva¨‡g, hw` †Kvb †mU { }251: ≤≤∈= xRxS  nq, Z‡e Rx ∈ ej‡Z x  Gi 
gvb 1 †_‡K 25 ch©šÍ †h †Kvb ev Í̄e msL¨v †evSvq| A_©vr x  Gi wePiY‡ÿÎ 1 †_‡K 25 ch©šÍ we Í̄…Z| GLv‡b x

GKwU PjK| A_©vr PjK ej‡Z †h cÖZxK wbw ©̀ó †m‡Ui †Kvb msL¨v‡K wb‡ ©̀k K‡i Zv‡K †evSvq| PjK †h †mU ev 
†ÿÎ †_‡K gvb MÖnY K‡i Zv‡K Zvi †Wv‡gb ejv nq| mvaviYZ ev Í̄e msL¨vi †mU R  †K x  Pj‡Ki †Wv‡gb aiv 
nq| 

¯̂vaxb Ges Aaxb PjK (Independent and Dependent variables): †h PjK ev PjKmg~‡ni gvb Ab¨ †Kvb 
Pj‡Ki Dci wbf©ikxj bv n‡q B”QvgZ cwiewZ©Z nq Ges Ab¨ Pj‡Ki gv‡bi cwieZ©b NUvq, Zv‡K ¯̂vaxb PjK 
(Independent variable) ejv nq Ges cwiewZ©Z PjK‡K Aaxb PjK (Dependent variable) ejv nq| †hgb: 
`v‡gi cwieZ©b mv‡c‡ÿ Pvwn`v cwiewZ©Z nq, ZvB `vg ¯̂vaxb PjK Ges Pvwn`v Aaxb PjK| 

Ašq̂ (Relations): ỳB ev Z‡ZvwaK Pj‡Ki g‡a¨ A_ev ỳBwU †m‡Ui g‡a¨ hw` m¤úK© †evSv‡bv nq Z‡e Zv‡K 
Ašq̂ ejv nq| †hgb: ỳBwU Ak~b¨ †mU AI BKv‡Z©mxq ¸YR †mU BA× -Gi †h †Kv‡bv Dc‡mU‡K A  †mU n‡Z 
B †m‡U GKwU Ašq̂ ev m¤úK© ejv nq| GB Ašq̂‡K R Øviv cÖKvk Kiv n‡j, .BA ×⊆R  
hw` Rba ∈),( nq, †hLv‡b Ra∈ Ges Rb∈ Z‡e a bR Øviv cÖKvk Kiv nq ''b , ''a Gi mv‡_ AwšẐ Ges ''a  is 

related to ''b cov nq| 

Aš‡̂qi gva¨‡g dvsk‡bi msÁv (Function): GKwU we‡kl ai‡Yi Ašq̂‡K dvskb ejv nq| †Kv‡bv Aš̂‡q Aew ’̄Z 
µg‡Rv‡oi cÖ_g Dcv`vb¸‡jv wfbœ n‡j H Ašq̂‡K dvskb ejv nq| 
†hgb:  },,{},,{ rqpByxA == ∴ )}.,(),,(),,(),,(),,(),,{( ryqypyrxqxpxBA =×  
g‡b Kiæb, )},(),,{(1 qypxR =  

Ges )},(),,(),,(),,{(2 qypyrxpxR =  

cvV-2.3 
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GLv‡b, 1R  
GKwU dvskb| KviY, 1R -Gi µg‡Rv‡oi cÖ_g Dcv`vb¸‡jv wfbœ wfbœ A_©vr yx, Ges Dcv`vb¸‡jv 

wb‡q MwVZ †mU A -Gi mgvb|  

2R  
dvskb bq| KviY, 2R -Gi PviwU µg‡Rv‡oi cÖ_g Dcv`vb¸‡jv Awfbœ  A_©vr xx,  Ges ., yy  

†m‡Ui mvnv‡h¨ dvsk‡bi msÁv: g‡b Kiæb, A  I B  ỳBwU †mU| hw` A  †mU n‡Z B †m‡U f GKwU Ašq̂ nq Ges 
cÖ‡Z¨K Aa ∈ -Gi Rb¨ GKwU Abb¨ Dcv`vb Bb∈ _v‡K, †hLv‡b fba ∈),( , Z‡e f †K A †mU n‡Z B †m‡U 
dvskb ejv nq, hv BAf →: Øviv cÖKvk Kiv nq| 
†hgb:  
 
 
 
 

BAf →:
 
m¤úK©wU GKwU dvskb| KviY, A -†m‡Ui cÖ‡Z¨KwU Dcv`v‡bi Rb¨ B †m‡U Abb¨ Dcv`vb i‡q‡Q|  

DCf →:  m¤úK©wU dvskb bq| KviY, C †m‡Ui Dcv`vb 1 Rb¨ D †m‡U ỳBwU Dcv`vb 6,3  i‡q‡Q|  
FEf →:

 
m¤úK©wU GKwU dvskb| KviY, A -†m‡Ui cÖ‡Z¨KwU Dcv`v‡bi Rb¨ B  †m‡Ui GKwU K‡i Dcv`vb 

i‡q‡Q| 
Pj‡Ki mvnv‡h¨ dvsk‡bi msÁv: hw` x GKwU ¯̂vaxb PjK Ges y  GKwU Aaxb PjK nq Ges ¯̂vaxb PjK x -Gi 
wfbœ wfbœ gv‡bi Rb¨ Aaxb PjK y  Gi hw` Ges †Kej hw` GKwUgvÎ gvb cvIqv hvq, Z‡e ¯̂vaxb PjKwewkó 
ivwkwU‡K Aaxb Pj‡Ki dvskb ejv nq| A_©vr, y

 
†K x -Gi dvskb ejv nq| dvskbwU‡K )(xfy = Øviv cÖKvk 

Kiv nq| GLv‡b x -Gi gv‡bi Dci y
 
wbf©ikxj|  

†hgb: ( )
x

xxfyexfyxxfyxxfyxxfy x 1
log)(,)(,53)(,23,35)( sin2 ====−==+==+==

 
cÖZ¨KwU GK GKwU dvskb| dvskb‡K mvaviYZ ( ) ( ) ( ) ),...(),(,,,, 1 xfxxFxgxfy ϕ BZ¨vw` Øviv cÖKvk Kiv nq| 
†hgb: 52 += xy | GLv‡b, 1=x n‡j 7=y , 0=x n‡j 5=y Ges 1−=x n‡j 3=y | ( )xf  

dvsk‡bi x Gi 
gv‡bi †mU‡K †Wv‡gb Ges y Gi gv‡bi †mU‡K †iÄ ev †Kv-†Wv‡gb ejv nq|  

''a  hw` x Gi GKwU wbw ©̀ó gvb nq Zvn‡j ( )xf  
dvskbwUi gvb ax = Gi Rb¨ ( )af  

wn‡m‡e cÖKvk Kiv nq| 

dvsk‡bi †Wv‡gb, †Kv‡Wv‡gb Ges †iÄ (Domain, Co-domain and Range of Functions): †Kvb dvskb eY©bv 

Ki‡Z cÖ_g †mU‡K †Wv‡gb, wØZxq †mU‡K †Kv‡Wv‡gb Ges †Kv‡Wv‡g‡bi †h me 

Dcv`vb †Wv‡g‡bi Dcv`v‡bi mv‡_ hy³ nq Zv‡`i †mU‡K †iÄ ejv nq| 

†hgb : f dvsk‡bi †Wv‡gb = { dcba ,,, } 

f  dvsk‡bi †Kv-†Wv‡gb = { tzyx ,,, } 

f  dvsk‡bi †iÄ  = { tyx ,, }  

� dvsk‡bi †Wv‡gb †K †Wvg � Øviv m~wPZ Kiv nq Ges � dvsk‡bi †iÄ †K 

†iÄ � Øviv m~wPZ Kiv nq| 

D C 

 
3 

4 

6 

 
1 

3 

5 

F E 

 
x 

z 

 

 
a 

b 

c 

B A 

 
p 

q 

r 

 
2 

3 

4 

c 

b 

d 

x 

y 

z 

t 

A B 

a 

f 
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dvsk‡bi †Wv‡gb wbY©‡qi wbqg:  
(�) fMœvsk AvKv‡ii dvsk‡bi †ÿ‡Î ev¯Íe msL¨v � Gi †h mKj gv‡bi Rb¨ fMœvs‡ki ni ïb¨ nq †mme ev Í̄e 

msL¨v � †Wv‡gb †_‡K ev` w`‡Z n‡e|  

(��) †Kvb dvskb  ���) AvKv‡ii _vK‡j, FYvZ¥K n‡e bv A_©vr ���) > 0 n‡e| 

(���) †Kvb dvskb  "�#)

 $�#)
 AvKv‡i _vK‡j j‡ei %��) ≥ 0 Ges n‡ii ℎ��) > 0 n‡e| 

(�() jMvwi`wgK dvsk‡b abvZ¥K gvb emv‡Z n‡e| 

dvskb cÖKvk Kivi wewfbœ c×wZ (Different methods of expressing functions) 

(i) hw` 2x Gi gvb me mgq y  nq, Zvn‡j y , x Gi GKwU dvskb Ges wjL‡Z nq 2
xy = ev ( ) 2

xxf =  

GKB fv‡e, nx
axxex )(,log,,sin 3 +

 
BZ¨vw` x Gi dvskb| 

(ii) y †K xGi dvskb wn‡m‡e Gfv‡e cÖKvk Kiv hvq, 




≤−=

>=

21

22

xxy

xxy

 hLb , 

 hLb , 
 

GLv‡b, x Gi gvb‡K A_©vr †Wv‡gb‡K ỳBwU fv‡M fvM Kiv n‡q‡Q| cÖ_g Ask x  Gi gvb 2Gi †P‡q eo ∞+ ch©šÍ 
Ges wØZxq Ask x Gi gvb 2n‡Z ïiæ K‡i 2Gi †P‡q †QvU ∞− ch©šÍ| myZivs,GLv‡b †Wv‡gb n‡jv ev Í̄e msL¨v|  

(iii) x Ges y Gi m¤úK©‡K mgxKi‡Yi gva¨‡g cÖKvk Kiv hvq-













>=

≤≤=

<=

1
1

10

02

x
x

y

xxy

xxy

 hLb 

 hLb, 

 hLb 

 

GLv‡b, x Gi gvb‡K A_©vr †Wv‡gb‡K wZbwU fv‡M fvM Kiv n‡q‡Q| cÖ_g As‡k x Gi gvb 0 †_‡K †QvU mKj 
ev Í̄e msL¨v, wØZxq As‡k x  Gi gvb 0  Ges 1 Ges Gi ga¨eZ©x mKj ev Í̄e msL¨v Ges Z…Zxq As‡k x Gi gvb 1 

n‡Z eo mKj ev Í̄e msL¨v| 
(iv) g‡b Kiæb, xy = | GLv‡b, y †K ejv nq x Gi dvvskb Ges x n‡jv ev Í̄e msL¨vi m¤ú~Y© †ÿÎ| 

Avevi GwU‡K Ab¨fv‡eI †jLv hvq| †hgb, 




<−=

≥=

0

0

xxy

xxy

 hLb, 

 hLb, 
 

dvsk‡bi cÖKvi‡f` (Types of functions): dvskb wewfbœ cÖKv‡ii n‡q _v‡K| wb‡¤œ wewfbœ cÖKvi dvsk‡bi msÁv 
I e¨vL¨v †`Iqv n‡jvÑ 
1. GK-GK dvskb (One-One function): hw` †Kv‡bv dvsk‡bi †Wv‡g‡bi wfbœ wfbœ Dcv`v‡bi cÖwZ”Qwe wfbœ wfbœ 
nq Z‡e D³ dvskb‡K GK-GK dvskb ejv nq| A_©vr, f †K GK-GK dvskb ejv nq, hw` †Wvg f Gi me m`m¨ 

21, xx Gi Rb¨ )()( 21 xfxf ≠ nq hLb 21 xx ≠ | A_ev, me 21, xx Gi Rb¨ )()( 21 xfxf = n‡j 21 xx = nq| A_©vr, 

†Wvg f Gi GKwU m`m¨ †Kv-†Wv‡gb †m‡Ui ïaygvÎ GKwU m`‡m¨i m‡½ m¤úwK©Z n‡j f GKwU GK-GK dvskb|  

†hgb: g‡b Kiæb, RRf →:  dvskbwU 23)( −== xxfy Øviv msÁvwqZ| 

Zvn‡j, ).....(..........23)( iaaf −=   

).....(..........23)( iibbf −=   

Zvn‡j, )()( bfaf =     ⇒⇒⇒⇒ 2323 −=− ba , ev, ba 33 =  ev, ba =   

myZivs, )(xf GKwU GK-GK dvskb| 
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2. wfZi dvskb (In-to function): hw` †Kv‡bv dvsk‡bi †Kv‡Wv‡gb, †Wv‡g‡bi cÖK…Z Dc‡mU nq Z‡e Zv‡K 
wfZi dvskb ejv nq| A_©vr, †Kv‡Wv‡g‡bi mKj Dcv`vb ev m`m¨ hw` †Wv‡g‡bi Qwe bv nq Z‡e Zv‡K wfZi 
dvskb e‡j| 

3. mvwe©K ev me©MÖvnx dvskb (Onto function): hw` †Kv‡bv dvsk‡bi †Kv-†Wv‡g‡bi mKj Dcv`vb ev m`m¨ 
†Wv‡g‡bi mKj Dcv`vb ev m`‡m¨i Qwe nq Z‡e Zv‡K mvwe©K ev me©MÖvnx dvskb ejv nq| 

4. cÖwZl½ dvskb ev evB‡RKwUf dvskb (Bijective function): †Kvb dvskb GKB mv‡_ GK-GK Ges mvwe©K 
n‡j Zv‡K cÖwZl½ dvskb ev evB‡RKwUf dvskb ejv nq| 

5. Bb‡RKwUf dvskb (Injectivefunction): hw` †Kv‡bv dvskb GKB mv‡_ GK-GK Ges wfZi-dvskb nq Z‡e 
Zv‡K Bb‡RKwUf dvskb ejv nq| 

6. w ’̄i ev aªæe dvskb (Constant function): hw` †Kv‡bv dvsk‡bi †Wv‡gb †m‡Ui cÖ‡Z¨KwU Dcv`v‡bi cÖwZ”Qwe 
†Kv-†Wv‡gb †m‡Ui GKwU gvÎ Dcv`vb nq Z‡e Zv‡K w ’̄i dvskb ejv nq| †hgb: 7)( == xfy  

7. A‡f` dvskb (Identity function): hw` †Kvb dvskb †Kvb †m‡Ui Dcv`vb‡K GKB †m‡Ui H Dcv`v‡bi 
mv‡_B m¤úwK©Z K‡i Z‡e dvskbwU‡K A‡f` ejv nq| g‡b Kiæb, AGKwU Ak~b¨ †mU, AAf →: dvskbwU‡K hw` 

mKj Ax ∈ -Gi Rb¨ xxf =)( Øviv msÁvwqZ Kiv nq Z‡e Zv‡K A‡f` dvskb ejv nq| 

8. hyM¥ dvskb (Even function): hw` †Kvb dvskb Ggb nq †h, xxf =− )( nq, Zvn‡j Zv‡K hyM¥ dvskb ejv 

nq| 

9. AhyM¥ dvskb (Odd function): hw` †Kvb dvskb Ggb nq †h, xxf −=− )( nq Zvn‡j Zv‡K AhyM¥ dvskb ejv 

nq| 

10. ms‡hvwRZ dvskb (Composite function): hw` GKwU dvsk‡bi †iÄ Aci GKwU dvsk‡bi mv‡_ †Wv‡gb 
wn‡m‡e ms‡hvwRZ n‡q bZzb dvsk‡bi m„wó K‡i Z‡e Zv‡K ms‡hvwRZ dvskb ejv nq| g‡b Kiæb, )(ugy = Ges

)(xfu = Zvn‡j, )}({ xfgy =  †K ejv nq dvsk‡bi dvskb ev ms‡hvwRZ dvskb| 

11. wecixZ dvskb (Inverse function): g‡b Kiæb BAf →: GKwU GK-GK Ges mvwe©K dvskb| hw` GKwU 

dvskb :g B A→ Ggbfv‡e ewY©Z nq †h cÖ‡Z¨K Bb∈ -Gi Rb¨ ( )g b a= cvIqv hvq, hw` Ges †Kej hw`

baf =)(  nq, ZLb g dvskb‡K f  dvsk‡bi wecixZ dvskb ejv nq Ges G‡K 1 :g f B A
−= → AvKv‡I cÖKvk 

Kiv  nq| 
D‡jøL¨ †h,  
(i) †Kv‡bv dvsk‡bi wecixZ dvskb wbY©q Kiv m¤¢e n‡e hw` dvskbwU GK-GK Ges mvwe©K dvskb nq| 

)(ii f Gi wecixZ dvskb Øviv m~wPZ nq †hLv‡b
)(

1
)(

xf
xf ≠  

)(iii f -Gi †Wv‡gb 1−= f -Gi †Kv-†Wv‡gb Ges f -Gi †Kv-†Wv‡gb 1−= f -Gi †Wv‡gb| 

†hgb: hw`
92

35

+

+
=

x

x
y nq Zvn‡j, 

52

93

−

−
=

y

y
x

 
n‡jv y -Gi wecixZ dvskb| 
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12. e¨³ dvskb(Explicit function): †h mg Í̄ dvskb‡K mivmwi ¯̂vaxb Pj‡Ki mvnv‡h¨ cÖKvk Kiv hvq Zv‡K 
e¨³ dvskb e‡j| G‡K cÖKvk¨ dvskbI ejv nq| †hgb: xy sin=  
13. Ae¨³ dvskb (Implicit function): †h mg Í̄ dvskb‡K mivmwi ¯̂vaxb Pj‡Ki mvnv‡h¨ cÖKvk Kiv hvq bv, 
ỳBwU Pj‡Ki wgkÖYiƒ‡c cÖKvk Kiv nq Zv‡`i GKwU‡K AciwUi Ae¨³ dvskb ejv nq| G‡K AcÖKvk¨ dvskbI 

ejv nq| †hgb: 222
ayx =+  

14. ch©vqµwgK dvskb (Periodic function): GKwU wbw ©̀ó mgqKvj dvskb| GKwU dvskb †h wbqwgZ AšÍi ev 
mg‡qi g‡a¨ Zvi gvb cybive„wË K‡i ZLb Zv ch©vqµwgK dvskb| hw` )()( xfpxf =+  nq Ges x -Gi †h‡Kv‡bv 
gv‡bi Rb¨ )(xf Ges )( pxf + Gi gvb AcwiewZ©Z _v‡K ZLb Zv ch©vqµwgK dvskb, p

 
n‡jv f Gi ch©vqµg| 

†hgb: x -Gi †h‡Kv‡bv gv‡bi Rb¨ xx sin)2sin( =+ π . 

D`vniY 1: hw` 7)( 2 += xxf nq Zvn‡j, )()( xafaf −− Gi gvb wbY©q Kiæb| 

mgvavb: †`Iqv Av‡Q, 7)( 2 += xxf  

myZivs, }7){(7)()( 22 +−−+=−− xaaxafaf  

)72(7 222 ++−−+= xaxaa 727
222 −−+−+= xaxaa

2
2 xax −=  

D`vniY 2: hw` 23)( 2 −= xxg nq Zvn‡j, )()( xgaxg −+ Gi gvb wbY©q Kiæb| 

mgvavb: †`Iqv Av‡Q, 23)( 2 −= xxg  

myZivs, )23(2)(3)()( 22 −−−+=−+ xaxxgaxg  

232)2(3 222 +−−++= xaxax  

232363 222 +−−++= xaxax  

236 axa += )2(3 axa +=  

D`vniY 3: hw` 12)4( 2 +−=+ xxxf  nq Zvn‡j )(xf Ges )4( −xf Gi gvb wbY©q Kiæb| 

mgvavb: †`Iqv Av‡Q, 12)4( 2 +−=+ xxxf  

ev, 1)4(2)4()44( 2 +−−−=−+ xxxf  

ev, 182168)( 2 ++−+−= xxxxf  

2510)( 2 +−=∴ xxxf  

Avevi, 2510)( 2 +−= xxxf  

myZivs, 25)4(10)4()4( 2 +−−−=− xxxf  

    ev, 254010168)4( 2 ++−+−=− xxxxf  

    8118)4( 2 +−=−∴ xxxf  

myZivs, 2510)( 2 +−= xxxf Ges 8118)4( 2 +−=− xxxf . 

D`vniY 4: hw` 
abx

bax
xfy

+

+
== )(

 
nq Kiæb †h, 1

1
).( =









x
fxf | 

mgvavb: †`Iqv Av‡Q, 
abx

bax
xf

+

+
=)(  
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⇒⇒⇒⇒
a

x
b

b
x

a

x
f

+

+
=








1

.

1
.

1 ,[ x -Gi cwie‡Z© 
x

1

 
ewm‡q ] 

⇒⇒⇒⇒
bax

abx

axb

bxa

x
f

+

+
=

+

+
=







 1

 

1
L.H.S. ( ). 1 R.H.S.

ax b bx a
f x f

x bx a ax b

+ + 
∴ = = × = = 

+ +    

myZivs 1
1

).( =








x
fxf (cÖgvwYZ)|

 

D`vniY 5: hw` xee
yy

2=+ − nq Zvn‡j y †K x Gi e¨³ dvskb ev Explicit function wn‡m‡e cÖKvk Kiæb| 

mgvavb: †`Iqv Av‡Q, xee
yy

2=+ −
, g‡b Kiæb, yez =  

myZivs, xzz 2
1 =+ −  

⇒ ⇒ ⇒ ⇒ x
z

z 2
1

=+  

⇒ ⇒ ⇒ ⇒ zxz 21
2 =+  

⇒ ⇒ ⇒ ⇒ 012
2 =+− zxz  

1.2

1.1.442 2 −±
=∴

xx
z  

⇒⇒⇒⇒
2

122 2 −±
=

xx
e

y  

⇒⇒⇒⇒ 12 −±= xxe
y  

⇒ ⇒ ⇒ ⇒ ( )1loglog 2 −±= xxe e
y

e  

myZivs, ( )1log 2 −±= xxy e  hv e¨³ dvskb ev Explicit function wn‡m‡e cÖKvwkZ| 

D`vniY 6: 
65

5
2

2

+−

++

xx

xx

 
dvskbwUi †Wv‡gb wbY©q Kiæb| 

mgvavb: g‡b Kiæb,
65

5
)(

2

2

+−

++
==

xx

xx
xfy  

)(xf dvskbwU msÁvwqZ n‡e hw` 2 5 6 0x x− + ≠  nq| 

GLb, 0652 =+− xx  

⇒ ⇒ ⇒ ⇒ 06232 =+−− xxx  

⇒ ⇒ ⇒ ⇒ 0)3(2)3( =−−− xxx  

⇒ ⇒ ⇒ ⇒ 0)2)(3( =−− xx  

⇒⇒⇒⇒ 03 =−x A_ev, 02 =−x  
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⇒⇒⇒⇒ 3=x  A_ev, 2=x  

†h‡nZz 2 5 6 0x x− + ≠ myZivs, 3≠x  Ges 2≠x  dvskbwUi †Wv‡gb n‡e, mKj ev Í̄e msL¨v wKš‘ 3≠x  Ges 

2≠x e¨wZ‡i‡K| 

D`vniY 7: 
952 +−

=
xx

x
y dvskbwUi †Kv-†Wv‡gb wbY©q Kiæb| 

mgvavb: †`Iqv Av‡Q, 
952 +−

=
xx

x
y  

⇒⇒⇒⇒ xxxy =+− )95( 2

 

⇒⇒⇒⇒ xyyxyx =+− 952  

⇒⇒⇒⇒ 09)15(2 =+−− yyxyx  

⇒⇒⇒⇒
2(5 1) (5 1) 4. .9

2.

y y y y
x

y

− ± − −
=  

⇒⇒⇒⇒
y

yyyy
x

2

3611025)15(
22 −+−±−

=
 

⇒⇒⇒⇒
y

yyy
x

2

11101)15(
2−−±−

=  

†h‡nZz x -Gi gvb mmxg Ges ev Í̄e msL¨v †m‡n‡Zz 0≠y Ges 011101 2 ≥−− yy | 

ev, 011101 2 ≥−− yy  

ev, 011111 2 ≥−+− yyy  
ev, 0)111()111(1 ≥−+− yyy  

ev, 0)1)(111( ≥+− yy
 

1
11

1
≤≤−∴ y  

myZivs, dvskbwUi †Kv-†Wv‡gbn‡jv 0≠y Ges 1
11

1
≤≤− y

 
A_ev, 0

11

1
<≤− y Ges 10 ≤< y

 

 

 mvims‡ÿc:  

• aªæeK GKwU cÖZxK hv MvwYwZK wµqvKjvc¸‡jvi †m‡Ui ev mgxKi‡Yi Dc‡i KLbI cwieZ©b nq bv| 
†hgb: 1,2,3,4,----G¸‡jv n‡”Q aªæeK|  

• AÁ¨vZ †Kv‡bv msL¨v ev e ‘̄‡K †Kv‡bv cÖZx‡Ki gva¨‡g cÖKvk Kiv n‡j H cÖZxK‡K PjK ejv nq| 

• †h PjK ev PjKmg~‡ni gvb Ab¨ †Kvb Pj‡Ki Dci wbf©ikxj bv n‡q B”QvgZ cwiewZ©Z nq Ges Ab¨ 
Pj‡Ki gv‡bi cwieZ©b NUvq, Zv‡K ¯̂vaxb PjK (Independent variable) ejv nq Ges cwiewZ©Z PjK‡K 
Aaxb PjK (Dependent variable) ejv nq|  

• hw` x GKwU ¯̂vaxb PjK Ges y  GKwU Aaxb PjK nq Ges ¯̂vaxb PjK x -Gi wfbœ wfbœ gv‡bi Rb¨ Aaxb 
PjK y  Gi hw` Ges †Kej hw` GKwUgvÎ gvb cvIqv hvq, Z‡e ¯̂vaxb PjKwewkó ivwkwU‡K Aaxb Pj‡Ki 
dvskb ejv nq| 
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 dvsk‡bi wjwgU 
Limit of Functions 

 
D‡Ïk¨ 

 

GcvV †k‡l Avcwb-  
• dvsk‡bi wjwgU Kx Zv e¨vL¨v Ki‡Z cvi‡eb; 
• wjwg‡Ui ag© eY©bv Ki‡Z cvi‡eb; 
• wjwg‡Ui ag© e¨envi K‡i wewfbœ mgm¨v mgvavb Ki‡Z cvi‡eb| 

 

dvsk‡bi wjwgU  
Limit of functions  
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 Awew”Qbœ dvskb 
Continuity of Functions 
 

 
D‡Ïk¨ 

 

G cvV †k‡l Avcwb-  
• Awew”Qbœ dvsk‡bi msÁv ej‡Z cvi‡eb; 
• †Kv‡bv dvskb Awew”Qbœ wKbv Zv hvPvB Ki‡Z cvi‡eb| 
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BDwbU ỳB g~j¨vqb  

 

1. weweG †cÖvMÖv‡gi wØZxq wm‡g÷vi cixÿvq Ask MÖnY K‡i‡Q †gvU 1500 Rb wkÿv_©x| Gi g‡a¨ wnmve weÁv‡b 
†dj K‡i‡Q 450 Rb, e¨emvq MwY‡Z †dj K‡i‡Q 500 Rb Ges g~j¨ wba©viY wel‡q †dj K‡i‡Q 475 Rb| wnmve 
weÁvb I e¨emvq MwYZ Dfq wel‡q †dj K‡i‡Q 300 Rb, e¨emvq MwY‡Z I g~j¨ wba©viY Dfq wel‡q †dj K‡i‡Q 
320 Rb Ges wnmve weÁvb I g~j¨ wba©viY Dfq wel‡q †dj K‡i‡Q 350 Rb| wnmve weÁvb, e¨emvq MwYZ I g~j¨ 
wba©viY G wZbwU wel‡qB †dj K‡i‡Q 250 Rb wkÿv_©x| mgvavb Kiæb-  
(i) Kgc‡ÿ GKwU wel‡q †dj K‡i‡Q KZRb wkÿv_©x? 
(ii) mKj wel‡q cvm K‡i‡Q KZRb wkÿv_©x?  
(iii) KZRb wkÿv_©x GKwUgvÎ wel‡q †dj K‡i‡Q? 
2.  wm‡jU kn‡i †gvU RbmsL¨v 80,000 Rb| Zv‡`i g‡a¨ 8000 Rb e¨envi K‡i Samsung Mobile Ges Nokia 

Mobile e¨envi K‡i 20,000 Rb Ges Samsung I Nokia Mobile DfqB e¨envi K‡i 6000 Rb| 
(i) †gvU KZRb Mobile †dvb e¨envi K‡i? 
(ii) †gvU KZRb Mobile †dvb e¨envi K‡i bv? 
(iii) KZRb ïaygvÎ Samsung Mobile e¨envi K‡i? 
(iv) KZRb ïaygvÎ Nokia Mobile †dvb e¨envi K‡i?  
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we› ỳ‡Z Awew”Qbœ wKbv Zv hvPvB Kiæb| 
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