
[Class- XI , Subject- Mathematics, Chapter-1]
==================================

leqPp; (Sets)
  ==============================================
 oLrq vFkok vo;oksa ds lqifjHkkf’kr laxzg dks leqPp; dgrs gSA

leqPp; dk lad sru(Notation of Sets)
leqPp;ksa dks eq[;r% vaxzsth o.kZekyk ds cM+s v{kjksa ls fu#fir fd;k tkrk gSA tSls& A,B -----X,Y,Z vkfnA

tSls fd&  N : izkd`frd la[;kvksa dk leqPp;]  Z:  iw.kkdksa dk leqPp;]  Z+: /ku iw.kkdksa dk leqPp;]

Z-: _.k iw.kkdksa dk leqPp;]  R: okLrfod la[;kvksa dk leqPp;

leqPp; ds vo;o (Elements of Sets)
leqPp; esa laxzghr oLrqvksa dks vo;o dgrs gSA bUgsa vaxzsth o.kZekyk ds NksVs v{kjksa ls fu#fir fd;k tkrk gSA 

tSls& a, b, -----x,y,z vkfnA

leqPp; ds fu#i.k (Representation of Sets)
     leqPp; nks fof/k;ksa ls fu#fir fd;k tkrk gS& 

1& lkj.khc} ;k jksLVj fof/k%  tSls& A={1,2,3,------}    
2& fueZk.k ;k xq.k fof/k% tSls& A={x: x, ,d /kukRed la[;k gSA} 

leqPp; ds izdkj (Types of Sets)
fjDr leqPp; (Empty Set)% og leqPp; ftlesa dksbZ vo;o ugh gksrk] fjDr ;k “kwU; leqPp; dgykrk gSA bls

xzhd v{kj ɸ ;k { } ls iznf”kZr djrs gSA tSls& A={x: x, ,d /kukRed la[;k gS rFkk 3< x <4}

,dy leqPp; (Singleton Set)% og leqPp; ftlesa dksbZ ,d vo;o gksrk gS] ,dy leqPp; dgykrk gSA

tSls& A={x: x, ,d /kukRed la[;k gS rFkk 3< x < 5}

leku leqPp; (Equal Sets)% nks leqPp; ftuds izR;sd vo;o ,d&nwljs esa fo|eku gksa] mUgsa leku leqPp;

dgrs gSA tSls& A={x: x, ,d /kukRed la[;k gS rFkk 3< x < 6}, B={4,5} vFkZkr  A=B

ifjfer rFkk vifjfer leqPp; (Finite and Infinite Sets)% og leqPp; ftlesa vo;oksa dh la[;k fuf”pr

gksrh gS] ifjfer leqPp; dgykrk gSA tSls& A={x: x, ,d /kukRed la[;k gS rFkk 1< x < 10}

 og leqPp; ftlesa vo;oksa dh la[;k vfuf”pr gksrh gS] vifjfer leqPp; dgykrk gSA tSls& B={1,2,3,------} 

rqY; leqPp; (Equivalent Sets)% nks leqPp; ftuesa vo;oksa dh la[;k ,d leku gkssa] mUgsa rqY; leqPp; dgrs

   gSA tSls& A={a,b,c}, B={3,4,5} vFkZkr  A vkSj B rqY; leqPp; gSA

mileqPp;(Sup-Sets)% nks leqPp; vFkZkr  A vkSj B  ftuesa  A ds lHkh vo;o B ds vo;o gksa] ijUrq ;g

vko”;d ugh fd B ds lHkh vo;o A ds vo;o gksassa] rks A dks B dk mileqPp; dgrs gSA vFkZkr A ⊆  B

vr% A ⊆  B, ;fn a ∊ A ⇒ a ∊ B ;k ;fn a ∊ A ⇒ a ∊ B  rc A ⊆  B

 tSls& A={3,4,5}, B={3,4,5,6} vFkZkr  A ] B dk mileqPp; gSA
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mfpr mileqPp;(Proper Subsets) % nks leqPp; vFkZkr  A vkSj B  ftuesa  A ds lHkh vo;o B ds vo;o gksa]

 ijUrq B esa de ls de ,d vo;o vf/kd gkssa] rks A dks B dk mfpr mi leqPp; dgrs gSA  
 tSls& A={3,4,5}, B={3,4,5,6} vFkZkr  A ] B dk mfpr mi leqPp; gSA  

vUrjky (Interval)%  okLrfod la[;kvksa dk leqPp; esa rhu izdkj ds vUrjky gksrs gSA ;fn R okLrfod la[;kvksa

dk leqPp; gSA tgkW a rFkk b vo;o R ds vo;o gksa] ijUrq a < b .

foo`r vUrjky (Open Interval)%  okLrfod la[;kvksa dk leqPp; {x: a < x < b} foo`r ;k [kqyk vUrjky

dgykrk gS] ;fn vo;o x ] a rFkk b ds e/; ds vo;o gksaA

ijUrq a rFkk b blesa u gksaA bls izrhd (a,b)  }kjk
  fu#fir fd;k tkrk gSA  

lao`r vUrjky(Closed Interval)%  okLrfod la[;kvksa dk leqPp; [a, b] = {x: a ≤ x ≤ b}  lao`r ;k cUn

vUrjky dgykrk gS] ;fn vo;o x ] a rFkk b ds e/; ds vo;o gksa] a rFkk b blesa gksaA bls izrhd [a,b]  }kjk
   fu#fir fd;k tkrk gSA   

v/kZl ao`r vUrjky (Sami Closed Interval)%  ,slk vUrjky [a, b) = {x : a ≤  x < b}, ftlesa a lfEefyr gSa

ijUrq b ugh] v/kZlao`r vUrjky dgykrk gSA bls izrhd [a,b) }kjk fu#fir fd;k tkrk gSA

,slk vUrjky (a, b] = { x : a < x ≤  b} , ftlesa b lfEefyr gSa ijUrq a ugh] v/kZlao`r vUrjky dgykrk gSA

bls izrhd (a,b]  }kjk fu#fir fd;k tkrk gSA

le’Vh; ;k lkoZf=d leqPp; (Universal Set)%  ml eq[; leqPp; dks lkoZf=d leqPp; dgrs gS] ftlds vU;

lEHkkfor mileqPp; gksaA bls izk;% U ls fu#fir djrs gSA

?kkr leqPp; (Power Set)%  fdlh leqPp; ds mileqPp;ksa ds leqPp; dks ?kkr leqPp; dgrs gSA fdlh

leqPp; A ds ?kkr leqPp; dks izk;% P(A) ls fu#fir djrs gSA ?kkr leqPp; ds mileqPp;ksa dh dqy la[;k 2n

  gksrh gSA

leqPp;k sa dk o su vkj s[k fu#i.k (Venn Diagram of Sets)%  leqPp; A={a,b,c} rFkk B={d,e,f} dk csu

  vkjs[k fu#i.k bl izdkj djrs gS& 
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leqPp;k sa dk lfEEkyu (Uion of Sets)% fdlh nks leqPp;ksa A  rFkk B dk lfEeyu] og leqPp; gS ftlds lHkh

 vo;o ;k A esa gSa ;k B esa gSa ;k nksuksa esa gSA izrhdkRed #i esa] AUB={x: x ∊ A or x ∊ B} fy[kk tk ldrk 
 gSA leqPp;ksa dk lfEeyu dks csu vkjs[k ds #i esa bl izdkj fu#fir djrs gSA Nk;kafdr AUB Hkkx gSA

lfEEkyu dh lafdz;kvk s a ds xq.k/keZ% fdUgha nks leqPp;ksa A rFkk B ds fy,&
   1& dze fofues; fu;e%     AUB = BUA

     2& lkgp;Z fu;e%   (AUB)UC = AU(BUC)

 3& rRle;d fu;e%  AUɸ = A
     4& oxZle fu;e%         AUA = A

5& lkoZf=d leqPp; U ds fy, fu;e%  A U U = U 

leqPp;k sa dk loZfu’B(Intersection of Sets)% fdlh nks leqPp;ksa A rFkk B dk loZfu’B] og leqPp; gS ftlds

   lHkh vo;o A rFkk B nksuksa esa gksaA izrhdkRed #i e]sa AՌB={x: x ∊ A and x ∊ B} fy[kk tk ldrk gSA 
   leqPp;ksa dk loZfu’B dks csu vkjs[k ds #i esa bl izdkj fu#fir djrs gSA Nk;kafdr AՌB Hkkx gSA

vla;qDr leqPp;(Disjoint Sets)% ;fn A rFkk B  nskuksa leqPp;ksa esa dksbZ vo;o mHk;fu’B ugh gS rks bUgsa

 vla;qDr leqPp; dgrs gSA izrhdkRed #i e]sa AՌB= ɸ fy[kk tk ldrk gSA 
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loZfu’B dh lafdz;kvk s a ds xq.k/keZ% fdUgha nks leqPp;ksa A rFkk B ds fy,&

   1& dze fofues; fu;e%     AՌB = BՌA

     2& lkgp;Z fu;e%   (AՌB)ՌC = AՌ(BՌC)

 3& rRle;d fu;e%  AՌɸ = ɸ

     4& oxZle fu;e%         AՌA = A

5& lkoZf=d leqPp; U ds fy, fu;e%  A Ռ U = A

     6& forj.k fu;e%   AՌ(BUC) = (AՌB)U(AՌC)    

leqPp;k sa dk vUrj(Difference of Sets)%  nks leqPp;ksa A rFkk B  dk vUrj (A – B), mu vo;oksa dk

  leqPp; gS tks A esa gS ijUrq B esa ugh gSA bls izrhdkRed #i esa (A – B) ls fu#fir fd;k tkrk gSA 
vFkZkr (A – B) = { x: x ∊ A and x ∉ B }  .  Nk;kafdr (A – B) Hkkx gSA

i wjd leqPp;(Complement of a Set)%  fdlh leqPp; A dk iwjd lkoZf=d leqPp; U ds lkis{k og

 leqPp; gS] ftlds vo;o U esa gksa ysfdu esa A u gksA bls izrhdkRed #i esa A‘ ls fu#fir fd;k tkrk gSA 
 vFkZkr A' = { x: x ∊ U and x ∉ A }  .  Nk;kafdr A'  Hkkx gSA

i wjdk s a ds xq.k/keZ (Properties of Complements)%  fdUgh nks leqPp;ksa A rFkk B ds fy,&

1. AUA'  =  U

2. AՌA'  =  ɸ

3. (A')′ =   A

4. (U)′ =   ɸ

5. (ɸ)′ =  U

6. (AUB)′ =  A' Ռ B'

7. (A Ռ B)′ =  A' U B'
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lfEEkyu rFkk loZfu’B dh lafdz;kvk s a ds xq.k/k Z Z % fdUgh ifjfer leqPp;ksa A, B rFkk C ds fy,&

1. n(AUB) = n(A) + n(B) – n(AՌB)

2. n(AUB) = n(A) + n(B)  ,   ;fn AՌB= ɸ  gksaA

3. n(AUBUC) = n(A) + n(B) + n(C) + n(AՌB ՌC) – n(AՌB) – n(BՌC) -n(CՌA)

4. n(A') = n(U)  – n(A)

5. n(A) = n(A-B) + n(AՌB)

mnkgj.k (Example)%
 mnkgj.k 1& leqPp;ksa A] B rFkk C ds fy, fl} fdft;s fd  AՌ(BUC) = (AՌB)U(AՌC)

 gy%  ekuk x ∊ AՌ(BUC)   ⇒ x ∊ A  and  x ∊ (BUC) 
⇒ x ∊ A  and  x ∊ B  or  x ∊ C
⇒ x ∊ A  and  x ∊ B  or  x ∊ A  and  x ∊ C
⇒ x ∊ (A Ռ B)  or  x ∊ (A Ռ C)
⇒ x ∊ (A Ռ B)U(A Ռ C)

⇒ AՌ(BUC)  ⊆ (A Ռ B)U(A Ռ C)    --------------------------(1)
 iqu%  x ∊ (AՌB)U(AՌC) ⇒ x ∊ (AՌB) or  x ∊ (AՌC)

⇒ x ∊ A  and x ∊ B   or  x ∊ A  and x ∊ C
⇒ x ∊ A  and x ∊ B   or  x ∊ C
⇒ x ∊ A  and x ∊ (B U C)
⇒ x ∊ A Ռ (B U C)

⇒ (AՌB)U(AՌC)  ⊆   A Ռ (B U C)      -----------------------(2)

       lEcU/k (1) rFkk (2) ls  AՌ(BUC) = (AՌB)U(AՌC)

mnkgj.k 2& fdlh fo|ky; dh fdzdsV Vhe esa 22] gkdh Vhe esa 25 rFkk QqVcky Vhe esa 30 yM+ds gSA vc ;fn 
15 yM+ds gkdh vkSj fdzdsV] 16 yM+ds gkdh vkSj QqVcky] 13 yM+ds QqVcky vkSj fdzdsV rFkk 9 yM+ds gkdh] 
QqVcky vkSj fdzdsV [ksyrs gS rks [ksyus okys dqy yM+dksa dh la[;k Kkr dhft;sA

gy% ekuk C,H vkSj F dze”k% fdzdsV] gkdh rFkk QqVcky [ksyus okys yM+dks dk leqPp; gSA

fn;k gS   n(C ) = 22,  n(H) = 25, n(F) = 30, n(C Ռ H Ռ F ) = 9, 
 n(C Ռ H) = 15, n(H Ռ F) = 16   rFkk  n(C Ռ F) = 13
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 vc]dsoy C o H [ksyus okys f[kykfM+;ksa dh la[;k =  n(C Ռ H) -  n(C Ռ H Ռ F )

= 15 – 9 = 6,
dsoy H o F [ksyus okys f[kykfM+;ksa dh la[;k =  n(H Ռ F) -  n(C Ռ H Ռ F )

= 16 – 9 = 7,
dsoy C o F [ksyus okys f[kykfM+;ksa dh la[;k =  n(C Ռ F)  -  n(C Ռ H Ռ F )

= 13 – 9 = 4,
dsoy C  [ksyus okys f[kykfM+;ksa dh la[;k =  22 – 6 - 9 - 4 = 3,
dsoy H  [ksyus okys f[kykfM+;ksa dh la[;k =  25 – 6 - 9 – 7 = 3
rFkk dsoy F [ksyus okys f[kykfM+;ksa dh la[;k =  30 – 7 - 9 - 4 = 10
vr% f[kykfM+;ksa dh dqy la[;k =  3 + 6 + 3 + 9 + 7 + 10 + 4 += 42

mnkgj.k 3& ,d losZ{k.k esa ;g ik;k x;k fd 35 fo|kfFkZ;ksa ds lewg esa dze”k% 20] 15 rFkk 14 fo|kfFkZ;ksa xf.kr] 
HkkSfrd rFkk jlk;u “kkL= fy;s] tc fd 7 fo|kfFkZ;ksa us  xf.kr rFkk jlk;u “kkL= fy;kA 10 fo|kfFkZ;ksa us  xf.kr 
rFkk HkkSfrd fy;k rFkk 6 fo|kfFkZ;ksa us HkkSfrd rFkk jlk;u “kkL= fy;k rFkk 4 fo|kfFkZ;ksa us lHkh fo’k; dks fy;kA 
Kkr fdft;s ftUgksaus&
  1& dsoy xf.kr fy;k gksA
  2& dsoy HkkSfrd fy;k gksA
  3& dsoy jlk;u “kkL= fy;k gksA
  4& xf.kr rFkk HkkSfrd ijUrq jlk;u “kkL= ugh fy;k gksA
  5& HkkSfrd rFkk jlk;u “kkL= ijUrq  xf.kr ugh fy;k gksA
  6& dsoy ,d fo’k; fy;k gksA

gy% ekuk xf.kr] HkkSfrd rFkk jlk;u “kkL= fo’k; ysus okys fo|kfFkZ;ksa dk leqPp; dze”k% M, P vkSj C gSA osu 
vkjs[k esa] ekuk a, b, c, d, e, f rFkk g dze”k% mu {ks=ksa esa fo|kfFkZ;ksa dh la[;k dks fu#fir djrk gSA

   vr%  n(M) =  a + b + d + e
n(P) =  b + c + e + f

     n(C) =  d + e + f + g
n(M  Ռ P) =  b+ e 
 n(M  Ռ C) =  d + e 
 n(P  Ռ C) =  e  + f
n(M Ռ P Ռ C) =  e 

iz”ukuqlkj   n(M Ռ P Ռ C) =  e  = 4  -----------(i)
n(M  Ռ P) =  b+ e = 10  -----------(ii)
n(M  Ռ C) =  d + e = 7  ------------(iii)

 n(P  Ռ C) =  e  + f = 6   ------------(iv)
vr%     e  = 4,  b = 6,  d = 3,  f = 2
iz”ukuqlkj   n(M) =  a+b+d+e  = 20        ⇒ a+6+3+4 = 20 ⇒ a = 7

n(P) =  b+c+e+f  = 15         ⇒ 6+c+4+2 = 15 ⇒ c = 3
n(C) =  d+e+f+g  = 14         ⇒ 3+4+2+g = 14 ⇒ g = 5

vr% 1& dsoy xf.kr fy;k gks =  a  = 7 
 2& dsoy HkkSfrd fy;k gks =  c  = 3
 3& dsoy jlk;u “kkL= fy;k gks =  g  = 5
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 4& xf.kr rFkk HkkSfrd ijUrq jlk;u “kkL= ugh fy;k gks =  a+b+c  = 16
 5& HkkSfrd rFkk jlk;u “kkL= ijUrq  xf.kr ugh fy;k gks =  c+f+g  = 10
 6& dsoy ,d fo’k; fy;k gks =  a+c+g  = 15

mnkgj.k 4& ;fn U = {1,2,3,4,5,6,7,8,9}, A = {2,4,6,8}  vkSj B= {2,3,5,7} rks lR;kfir fdft, fd%

 (i) (AUB)′ =  A' Ռ B'       (ii) (A Ռ B)′ =  A' U B' 
gy%  fn;k gS% U = {1,2,3,4,5,6,7,8,9}, 

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

vr% (i)   AUB = {2,3,4,5,6,7,8}

 (AUB)′ = U -  (AUB) = {1,9}

A' = U -  A = {1,3,5,7,9},
B' = U -  B = {1,4,6,8,9},

A' Ռ B'  =  {1,9}     vFkZkr  (AUB)′ =  A' Ռ B'

 (ii)     A Ռ B  = {2}

(A Ռ B)′ = U -  (A Ռ B)

⇒ (A Ռ B)′ = {1,3,4,5,6,7,8,9},

A' = U -  A
⇒ A' = {1,3,5,7,9},

B'  = U -  B
⇒ B'  = {1,4,6,8,9},

A' U B' = {1,3,4,5,6,7,8,9}     vFkZkr  (A Ռ B)′ =  A' U B'

iz”ukoyh 

1&  {x : x ∈ R, -4 < x ≤ 6 }dks vUrjky #i esa fyf[k;sA

2&  [6, 12] dks fueZk.k #i esa fyf[k;sA

3&  A = {2,4,6,8}  vkSj B= {2,3,5,7} rks lR;kfir fdft, fd% (i) A – B     (ii)  B – A
4&   ;fn X vkSj Y nks ,sls leqPp; gS fd XUY esa 18, X esa 8 vkSj Y esa 15 vo;o gksa rks X Ռ Y esa fdrus    

 vo;o gksaxs?

5&   ;fn fo|kfFkZ;ksa ds ,d lewg esa ] 100 fo|kFkhZ fgUnh] 50 fo|kFkhZ  vaxzsth rFkk 25 fo|kFkhZ  nksuksa Hkk’kkvksa dks 
 tkurs gSA fo|kfFkZ;ksa esa izR;sd ;k rks fgUnh ;k vaxzsth tkurk gSA lewg esa dqy fdrus fo|kFkhZ gSa s?

6&  ,d losZ{k.k esa ik;k x;k fd 21 yksx mRikn A , 26 yksx mRikn B, 29 yksx mRikn C ilUn djrs gSA  ;fn

14 yksx mRikn A rFkk B, 12 yksx mRikn C rFkk A, 14 yksx mRikn B rFkk C vkSj 8 yksx rhuksa mRiknksa dks

ilUn djrs gSA Kkr dhft;s fd fdrus yksx dsoy mRikn C dks ilUn djrs gSa s?

mRRkjEkkyk

1& ( -4, 6] ,    2& {x : x ∈ R,  6 ≤ x ≤ 12 } ,  3&   (i) {4,6,8},   (ii) {3,5,7},   4& 5,  5& 125,  6& 11

-----------------------------------------------------------------------------------------------------------------------------------
vkHkkj% fo|ky;h f”k{kk ifj’kn] mRrjk[k.M }kjk fu/k Zkfjr ikB~;& iqLrdsa , ao lgk;d ikB~; iqLrdsaA
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